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R AETTR M. 11~35, (1991) HX 17
ENE B EHEKAUEORRTEA « KEANLIE U ERE
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K 5+ B - TILSCHE - RHEES

Environmental Quality at Foot of Mt. Fugendake - Unzen Volcano

Takanori YAMASHITA,Yoshiaki FUCHI, Yukihiro KOBAY ASHI, Masayuki HONDA, Atsuko
MORI, Shigeru KOBAYASHI, Taiji HIRAKI, Fumitoshi HIRAYAMA, and Keirou TOYOMURA

Since the mountain suddenly erupted on November 17, 1990 after the rest of about 200 years,
the volcanic activity have been continuing with pyroclastic flows .

On June 3, 43 persons were killed by the pyroclastic flow and the lives of the residents in the
eastern foot of the mountain, Fukae Town and Shimabara City , have been damaged by this
disaster.

The quality survey of air ( SO,, other gases, particulate ), river water and ground-water were
made to know the effects of the volcanic activity on the lives of the residents from March to
June 1990. The results were summerized ;

1. The highest concentration of SPM (suspended particulate matter) was 1,560 pg,/m3 and the
hourly SPM values exceeded frequently Ambient Air Quality Standard when the pyroclastic
flows occured. The highest concentration of SO, was 80 ppb. The higher hourly values were
measured sometimes, but not exceeded the standard. The other air polutants such as NQO,,
O, , and OO were not detected.

The peaks of SPM and SO, did not agree except several times, because SPM generated from

pyroclastic flow and SO, generated from the volcanic gas.

The highest concentrations of TSP ( total suspended particulatematter ) and dust fall at Minami-

senbongi , Shimabara City were 1,455 mg/ m” and 834 g/m” day respectively .

The monthly dustfali of June on Shimabara City Office was 26.1 g/m’ and about 640 times

higher than that of previous year.

2. SO,, NH,’, and Ca®* concentrations in rain water except Na* and Mg®" originated from sea
salt were twice or more than those usual condition. High F* concentration (1.14 pg/m3 }in rain
water was detected at Minamisenbongi. The volcanic gases affected the ion concentrations in
the rain water,

3. The highest concecntration of gaseous and particulate fluorides in atmosphere was 0.36 and 0.02
,ug/m3 respectively . That of gascous and paraticulate chlorides was 0.82 and 3.64 pg/m3
respectively . The state of chloride in comparison - with that of fluoride was almostin particu-
late state.

Gaseous inorganic Hg was not detected because the monitoring term for this pollutant was

short and the occurance of the pyroclastic flows was few during this term.

4,7Zn"" (0.07 mg/l) and F(0.32 mg/l) concentrations in the river water of the Nakao were 4~6
times higher than those of other rivers. Volcanic ash and gas affected the river water quality.

5. Hg and other toxic heavy metals were not detected in all groundwater samples.

6. SiO, content of the ash was about 59% and other components were Al (8.3 wt%), Fe(2.6wi%),
Na (2.4 wt%). These contents were similer to those of Sakurajima Volcano in South Kyushu.

Key word : Unzen Fugen-dake, volcanic eruption, SO,, SPM, river water, ground water
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#(Pb), bFE(As), BKR(T-Hg), 870 L(Crs), o7 Y (CNY), H(C W), mB(Zn),
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K2 WEIFHE

WEIEH BUE F 7 LR s
KA
WD-WS (E, Ed) TaRs R > v 7 aRER Rt
SO, (ZEALHHD BREERE (TRRREAR /K FEE )
N O (ZHm) HILW 7 VERIRIC L A HIRIB YL i
Ox (XX R) ek (bl ) o AERIC & B ROGE
HC (fR{bKk3F) FIDHAZOY NS5 T
CO (—BEftiE#) FE A B IR AR IR
SPM (FERTIRIE) B MR
TSP (BAIFIRWE) NAR) a— LT FPH 2 TF5—
BT C AR T8 5 1B 2R
FIZKIGAE (oM, 44760 E L, BUEmEEY =2 7 )V ERER)
7y {thn, iy OHCHIEE, 1A v MY T 7
mEsk R WRET v IH L
KB UHL T k7
(O#JI7k
pH, S8 JIS KO0102
HEEBOEH) 55 I
AE - IV AAvraw b F5 7k
(2)HE K
pH, 7yEAAY KBRS
FEERGIHEE) A E
[/ AU EN U7 A IS R e
KALBK B or B UF U Y AR B
12, 13439 Cd, g% o EERA S, JIS KO0102
HER R SR TSRS, LKEER
e S
#3 S0, , SPMHBEARGBRMETHBE ()
HITE Kb i, 50, NO NO, Ox CO NMHC CHa o PM
(1)) ppb pph ppb ppb ppb pphmC  pphmC pg/n
LN KEF A S 6 0 2 38 3 26
(3/14~4/3) (2~14) (0~ 4) (0~ 7) (14~89) (1~5)
BEfHmTAR 4 1 4 16 3 21 185 73
(5/29~8/9) (1~60) (0~ 5) (0~13) ( 2~76) (0~8) (7~54) (132~203) (10~1150)
B E R IR 3 56
(6/22~7/8) (1~86) ( 0~ 805)
FELEN Ny 1 2 4 2 32
(6/22~17/8) (0~ 5) (0~23) (1~22) (0~10) ( 0~ 176)
BIR R 3 3 9 75
(5/28~1/8) (0~29) (0~34) (0~39) ( 2~1560)

S PM 1 REOREEEE, SEHPHRFTOL 50mg /ni(6/27,15:00)TH Y, KHNTHITAAR
TD1.150m g /md(6/08,21:00) L 2> TH Y, ZThb L EEREENTHK ToOI0894EE o ¥R
BHEOREM2.299m g /miiciiv B E o T d, " UHE O RN, 20m g /nd & B A =K
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[BIBUSIE LRI TH B, 32, BETHHRATTO HEHEDL%ERIME]. 241m g /miid, 19894
B T5EHRTINERD TCOREOREN 094m g /Mo oELh>Tns, ?

SO, NO,,, COHBTIREEELZHELTHY, OxE—TcHELZTBLTHWD, ZThHD
A6, S O.%B<IHBILI89EE O RGE TR ORISR ST E LB T, 2%
HEHIEAEMDOLEWERER DTS Y, KIUFEINC L 2BETHED LD,

LAL, SO TiE, M0.02ppm(19894E 18 0 BT S T 02% BRIMED fmEE) LLE o iR)E
AEHSHEL VSHAIHO HHuTAH T, BAE, B TAARICE CHE L TIE S, KRGk
UIEIC & 2B bhTWAZ &, TIERERTOIBPER OMWKFELSER S, BIREH
i, FEM, R EETHKEOIZER Cik, MEOWEEICE VippnZiili 6 S OBl hTnd
Z¥ g, BRENMNSBIYWEEOERBREMEAEEN RINICEE T NIE, SORBEARELET
3 5 UFF[HHIE0. 10ppm, H Y H0. 0dppnE A CL A2 L E I B NS,

4 1 HEOBREAMERGRGIE (1 ~5)

(1) #EsHRYE (SPM)
R 2 Bl 2 ARSI FEE B¥SMEo 1o e IRRE U
(ke GREfE)  2%BRIME REtEdE REARDE  BSe2nit
mg /1 mg/n MR (R BRCE) HROHE

GEILHY 3/14~4/3 0.026 0.050 0(0)  0€0) 15

KEF A (476) (0. 325)

B R

T AK 5/28~6/10 0.072 0. 150 12(4.0) 2(17) HQ2H)
(299) (1.150)

M 5/29~17/8 0.056 0.175 37(4.1) 5(13) H#(GH)
(911) (0. 805)

B 5/29~7/8 0.077 0. 241 66(6.9) 8(20) H(EH)
(950) (1.560)

# WHHT

A= H 6/22~1/8 0.032 0. 091 000y o) i
(360) (0,176)

(2) Mkl (S0.)

A HhA FIAE I Y HFHEo 1Nl Vb BRI
(JUEREHD) (EE)  2%ERaME AR  FAREA BAD2RY L

ppm ppm HERCE) MR AR0HE

ZEILHY 3/14~4/3 0,006 0. 007 0(0)  0¢0) I

KEF A (475) (0.014)

BEH

BT AKX 5/28~86/10 0. 004 0.015 0€0)  0(0) I
(299) (0.060)

eyt 5/29~7/8 0. 003 0. 007 000)  0(0) 1
(975) (0.086)

BEHTT 5/29~7/8 0.003 0. 007 00)  0(0) I
(979) (0.029)

iy

KEW 6/22~17/8 0.001 0. 002 0(0)  0(0) I
(360) (0.005)

HIgSLHE - R E (S PM) ¢ 1 IRFHEIE0. 20mg/nf, 1WFRIMEO HFE4E0. 10mg/ i
- SRR (S O2) : 1 IRF[E1{EO0. 10ppm , 1RFIHIE o B ~-3E0. 04ppm
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(3) ZmMbE®E (NOJ)

A HhE AR T HYHo  IBNES0. 1 IS0, 04 Spiek
(BUEIRFIED) (B  2%BR4ME ppmiBBLE  ppmiBELE  AALE
ppm ppm KR (%) HRCE) HE otk
PRI 3/14~4/3 0.002 0. 002 0(0) 0(0) i
KEFAB (476) (0. 007)
B
MFAK 5/28~6/10 0. 004 0. 007 0¢0) 0(0) i
(300) (0. 013)
BT 5/29~7/8 0.010 0.017 0(0) 0(0) 41
(983) (0.039)
£ IHET
A=W 6/22~1/8 0. 004 0. 009 0(0) 0D ;i3
(370) (0. 022)
(4) BIEFEAFS A (Ox)
R HLS A BHO¥SE ol n D IBHER el
(BUEREH]) (EEE) RERELEALE 0. 12ppmEdld  BALE
ppm il (HERD URER G HE0h%
ETLHY 3/14~4/3 0. 040 3 (8) 0 (0) H(H)
KEFAE (183) (0. 067)
- B :
B AR 5/28~6/10 0. 017 L 0 (0) H0H)
(174) (0. 076)

(5) —mfLiRFE (CO)

A Hb A SEE HFffo  SEEGHRE  [YHirss Rl
(BWERH]) (RIS 2%BRaME FEEALE  IRLHALE HALE
ppm ppIm MR CR) HECY) 0021
PRILHT 3/14—~4/3 0.3 0.4 ¢ (0) 0 D) piic2
KEFAE (475) (0.5)
Bl
[ RN 5/28~6/10 0.3 0.6 0 (0) 0 (0) piiia
(286) (0.8)
£ 05T
K= 6/22~17/8 0.2 0.6 0 () 0 (0 4t
(361) (1.0)
BEILE - SR (NO,) D LIRFRHMECEE L), 1REIHHE o HFH4H0. 045F~0. 06ppm
- ALV (O ) : 1 R¥[BMEOD. 06ppm , UREHHME O B 28 (4 L)
- —ER{LEE(CO) : 8IF[HEEE20ppm , 1IEHIE 0 H 19481 0ppm

3 A - JRGE B O B B A

I - B BRILIT A BF A, BRI, BTAK, AHEITASHTHEL, AR TCRIELT
Wighy, ZEILETAEFARB % bk < A3 S0 BB RIER2ICRLT WS,

BRI WThEWS W~ SA2E 028 % 5 TEERL, BBOhBMYBEFNSYTHY.
BEMEFEMTARILUNE =R — U ERLTHS,

JRAUL 2AKEIC T H2maitk £ $P55<, BEAAMPFREIICImIFE PRy, KLEHO
BN 5= LESHEETCO S OB U'S PMO LA BE %k RACTRELTNWS,
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B R i e T A ARy B ST P A HRINT K =3
(19914E5 3 283 ~6H10H) (19914E5 H29H ~7HA8H) (19914E5 H29 0 ~T7H8H)

(gl e ---- SZHR, AN IHERES0. 0% ¢ R~~~ TEBR, BN RS, On/S
R2 e R E3 H 2R R RVACIR))

B FUTH R T A RN Y Gt G T A =5
(198145 28 H (199145 H 29H (199145 H 29H
~8H10H) ~TH8H) ~TH8H)
LB
(S03)
PR T
e
(SPM)

(JLED - BAMNTE--——S O, 0.0lppn, S PM 0. 12mg/nd, AR E--—-6.0m/ s
- B WHIS O @I, g ——-- SEH

B3 SO:,SPMoRmEITFEEREN
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S 0,, SPMIELICAHELME > ERA—Y ERoTEY, MTAKTREFEREHETH

5S~S SW, BERGHCRYELAHLIYOBEZEENOS SE~NNE TEHWREiL &
SDThd,
BETR, BTAK BERICBT2SPMBEo LR, B LA ARRICHEY HEDFEN R
HAENWEBDI, BEAFASHIX % E o T WHES A4 Uz KB D LY, YEHIE
SO TAKICIE S Hr s, kEFRKoILIHo B3 2 BRI AN S S E~NRGHD
SEBLSEE0ERbNhS,

4 S0., SPMOERIIZEL

5H28H~TH6H ofENCH135 S 0.2 S PMoIRHIEORRIIELIIR4STRL T 5,

S PMiL, FEWEbhoSHK~68 LAICHT T, ZORRICRBL ZXRFEICE SBREOY
— AL CENZ R, TOEHARAICERRELANTHRELTCWS, U— U BEDRER
G A B S LY I B> Ta Y, A RESE0AREHCELGShELDER
bhsb,

SOk, BASIHICHICEWEBEY — 7 (BEH : BAF6AIH, 08KF:86ppb)A° S PMO) BRK
VS BB L CHTAARCBARTCESh TS, ZORORETHERITHY, E—7 5
HREINE S 0.8 PMICHARREH, BFHRAOS PMICH UAHARSDS O0F D PHEROHE
JETAED DS o T WD, FOMOMENC DWW T BEH RIS CHIRMISNUED S 000K
V—IMEBHRLY, ELALES PMOBEE —ZICHIGL ThaL,

S Q. DB L AIASARICIELS, S PMickHHS MBS E O XUEIICERL T
srAbhaBEVY— oMM ZILWC L, Fi, —KIE2BRWTS PMOBEY—7ICHL S
OB — 2 BRIEL TR NI EHD, ROZ EMNHENEAD,

L. ARBEEEHNEET 1 ponl L0 S O JENMBNE A TR HAT, EIERED

KIHAWS Q% b FE e AT,
9. S PMASKFEGNER K UM JOURICIBIR L T2 i L, S O i kil 77 24
SR, KRB RS RISICEEREREADIEEDOS O 2EA TV,
3. SPMICHUTEEN P WES, S0 EERKHPCIEEBIIL, GFREE R 3 H
FURTLTWARN,

5 AXHOBTHUARE, MTRS

K EHOBE TR U AICDNTE, RlOEBINAR) 2—-LIZ 74y TI—10d 5100 mblT
DRIHES U AR(T S PYNE % RBTAK, BILITARTAG T, £, MHTARENGICLSH
IRIE TR U AR OS¢ 70 & FIRRC BRI & 472 RIK 05 57 % BELHT A BFASE, B4R, B,
BEHBRT, AV KZRETEAThITO .

BEFEHCAR(T SP)

TS Pk, 24RRIERELE 3EHC AT THERL =,

FEIE AR R5TH Y, FRHCEEZNELI  m TORER CARKEDIEREL LR DS PMER
JEQREETESEE) E SPM/TSPEHEHHOETRLTV S,

5128 H~6H5H i kKA R L ERTHY 5H29,30H L6 A4, HDETFARRTOT S
Pid, MEITHTAEFAR COMMEREBICILATH~MEFE RoTWD, —F, ZOKOS PMOM
ZOHEEERIET, A—A—ICHRHICRERBRLTED Y, KBHIEA»S 0S8 PMAH
FYMEEB) Lol EERLTWS, id, BLITKIFAEcoOFERICIEMBEED
KIEEEHNEERTBIC B Y, BEL ALY S HHFTFKRESBURTRIRO KREERE T
HOLBRHhE, FTAAKCORFE L, 5529,30H0O#KH RU6 A4, 5H DM KBFRAELA(
AR 0 TR & 2 B NSR, 8H4, 5H OIERI(2008~0605) W IEEBAM & 2B SHRTH .
B i E#90.9m/ s (5829,30H),1.2m/ s (A4, 5R) . wThdHhR U,

6H8H OETAK, 6H2TH O BEHAN TO S PMORBREMNS, KBRRBEHCHEDDT
EREDOS PMAFESTATWSEEDL, 20Z ML EUERICEEESD Y 55020
RIR(ER) /NSRS PMA, TS PICHARBBEBO L b2l LdFEABLNS,
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ZRRLBEBE (50.)

o 19914E5 B 28 H 18 ~6 J1 6 11 241 6HTHI~6H 16 H 2415
1007 1007
— BNATREET
oo FFAA
80 = BRET 801
60 60 -
40 4 40 4
20 201
0 . _",-f\—_.m _E,LN‘M;R,‘ }\‘n PPy :..' hTy, MMAA‘M e *
¥

] L A

5/281 29 T 30 7 31 ' §/1' 2

AR (SPH)
pe/d 19914E5)] 28 F 1RF~6 3 61 241

9007 900 1 :
800 — BRI 800 4 P
O T AAR iy
001 | -4 BER 700 A
600' n
500 -
400+ |
1
3004 !
£
200 j§i

1oo~ﬁ\{,(\ ‘_ 'J"’}wa M\f\/\!ﬁmf\/\ N

5/28'29'30’ ‘5/1'2'&' 4

s 17 15'16

4 SO., SPM (1IFHHE) DMEBRIIZENL (1)

1991466 B4 H 1Rf~6 F 10 H 245% ER4H 1Ki~8H 10 H 241
By T Ry B T - Ak B
SPM 80,
900+ 100 - (SPM: 1150zg/d)
502 ppb :
800 1 e SPM ug/d
7001 807
600
500 °]
4001
40
3004
2601 29
1004 ‘ s ‘,-°-.__
iR w0 S
6/4 5 & ki 3 ] 10]6/4'5'517‘8r9'10

5 SO., SPM (1) oRAMEL (2)
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S5 WRIEBLA (TSP) BE

A Hh 5 B2 H Y TSP SPM SPM/TSP
(pg/n) (ug/nd) (%)
HEAA  5/28.14:00~29,14:00 168 50 29. 6
5/29. 14:00~~30.14:00 1019 35 3.4
6/ 4.14:00~ 5.14:00 1455 66, 4.5
RN 3/14. 14:00~15. 14: 00 49 922 52,7
KEFAE  3/26.13:00~27.13:00 27 13 48.7
4/ 2.12:00~ 3.12:00 29 15 51,0

M AR B USRS

HIB T ERNIMEC & 2B TH U ARECHARSBEOWNEERIEXS, ToLBY THY, X
G sy L CRBTABCORBRNECE 2NERLESDETRLTVS, ¥

6H T OBETRRFFICE T BT AR, BRI 60FoEEL2RL, 6H4~10HD
BT A TORBHC B ARB~10mmo KILEHE (G A& Eh, HCHWETRERLE.
mKlE, KILWELwEERO7IVAY IEERICEY —cp HoEL L #RL, ECCHER)E G
R T NG, TKDA A B S TR OB ET R COMNEMIC IS, BBUR1IAEK
WA 2L D BbnsFENFEEICEDRTHDS,
mm&ﬁ&E%Wﬁﬁﬂ%&mm%%@yﬁwﬁﬁ@&wﬁﬁéamﬁm%mﬁﬂNatMg“ﬂi
&iu%ﬁ@wﬁ,NO{J}VJU@@%E@&%,SOﬁzNHmCa“M%w%m%E%
AL THY, T, BEEHRARTIIEE A CREENEWE AEAH OXKMGROEEN H o7
FRONAHETAACL M g/l BiELRSTND, AR, BAREUTEHR L UTOKE
st BT oMK O Y RRE X6 ‘ e

<HY, REHRRTOEERKICLS,
ARETIHCa> OFENKEL, Na’
CRLTC L AEmic e koTnd,
Ca?*lconwTi, miEEEoD
HE FICHER U2 KR D OBFE O E A
Bhah, @i Cl/NaYRihaolg
MEEBErF OfFER, KIUAACE
FThEBREOBEWHEFRHC 1 AR
K & CRIKICH Y A Fh e RN R
LTWw5,

hd, BaEoORTEERTEI A A
BE A A b e o TWDH D,
KIUPEA 1 3 Y ORJESERA A D
WELLDID, TR 3 BHIMTKIFAS

Fgi 5 @R RN R I L AR THL ARG TR

*6  MHmERIEMRIIC Lo FHUAR

B Hh MR (H%) Be T U AR (Ge/ni-H )

PETLIT KBRS 3/14.13:00~4/03.13:00 (21 0.62

FIF A 5/28,13:00~6/04,14:30 ( 7) 81.0
6/04,14:30~6/10,13:50 { 6) 834

B I5 5/28,15:10~6/04,15:00 ( 7) 240

HUPHTA=R 6/25,13:00~7/08,13:00 (12) 2.0

BB TN 6H (30) 26.1

o (WK i) (199046 1) (30) 0. 04
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7 M50 BXRINR IS & 5 HKIRS)

Wb, WEWHY WE pH EC S037 N0z ClT FT NHi Ca®* Mg* K' Na'
YETLHY 3/14 19 4.5 54 10.0 1.37 2.2 0.08 1.4 2.1 0.22 0.41 1.38
KEFARYE ~3/20

MEARA  #6ic 80 4.3 151 13.0 1.45 26.3 1.14 2.6 6.0 0.68 0.47 2.03
: Bt (k) 5.1 276 B61.9 0.72 26.8 0.47

e Ey " 92 5.2 8 20.9 1.42 6.9 0.17 3.3 4.2 0.57 0.80 2.78

HYHr A= » 384 55 9 1.1 0.37 0.8 -

BRI v 404 4.6 34 57 0.91 4.1 -

AC: VSTV 134 4.4 24 3.5 0.64 1.1 -~

Rl R 558 4.6 27 2.4 0.53 3.8 ND 0.3 0.3 0.28 0.21 2.08

(CF-Hit) ~S62

(Bfr; WE:mm, EC: xS/ cm, &iv:ing/m2)

Cation [TIH=] NO,’
RITHF (3 A 2
Anion 8042'

Cation -

MTAAR (6 H)

Anion o cr

Cation [.L +

BEF (6 ) B H
Anion HH [0 NH,*
HE () Cation - Ca?t
Anion B2 mg?

T T l L) T T T T T L) T 1] T T T T T T
OE+0 200 400 600 800 1000 1200 | K k*
meq/ml | B na

B6 MK YRIBE

6 KKRoT7 v{bt, B EUH AR KBiBE
7vm%&0ﬁm%®wﬁm,EﬁmmﬁwﬁtﬁMMﬁEmTMMHNMw&MmﬁimLJw
EMRBERSIRLTWS,

H 2K 7 v (CiRIEI0.01~0.36 12 g /e DATINIZ 5> T, 63 3H D F K FrEE B D BTG IR K O
FATAKRTENEN0.36,0.21 ¢ g /nd %575 LI BUEIEIC oA LHTE O BT % R L, BiTHoy
{EHTIEER TR T OREIC H > THTFARTHTMCRIBENEDRTHY, FL A LH
HARE LTHEELTWS, '

H 2R AR TRIEI20. 02~0.82 1 g /i DAGERIZ 30 T, 7 o (LIRERIC KRRS040 % 2 1)
BEG RS U T AR T DRI LA DB 2 R L T 0 5, R TR LI 131, 36~3. 62 4 g
/TR REHRCEE RO NS, 7oL BRI E LT OFENERL TS,

7ot RO RBBRE DA 2L, FOREES L F10~300{EL oT N5, —R
tkMﬁz¢tﬁ%%ﬁnﬁ@¢6mﬁu:mwﬁﬁ?&U,mmmiﬁ:nt&§7vmm%m
P, Fk, BKE, 7 v ILKFEE AT RTINS L TL/105 5 1/ 1004845 & HEE
ST YY, SEOREREEE KA A LS OFEMNIE L, WIFHOILAZBE E o T s,

AEHKMORNEE, BETARIT (5 R BRI7) ¢6 )3 25, 26H, 64 27, 28 FHC LIRFTH) g B &
S VISR (RFEDHEMEL 247, ZRTRMTH 54n g /mdA5ERILEHEDRATH o=, [
E%%m&&ﬂvﬁﬁﬁﬁyFﬂﬁmbNWTéU,Wﬁﬁtk%ﬁ@%%%ﬁ@ﬁot:&%&
DTKUAZID S DFEBEMERTE > =,
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#8 7vith, HHOWEHER

AR 7 H IE 4] S 7 v {4 S --tlg ]
i CAE A% KT H2K R
BRth ‘ :
Bi-FAKET  6/4,5 756 0.21 0.02 0.08 2. 64
A ST i 1290 0.36 ND 0. 82 3.20
J\HRHT 6/25, 26 1320 0.01 ND 0,02 3. 64
” 6/26, 27 820 0.01 ND 0,03~ 2.73
» 6/27, 28 279 0. 02 ND 0.06 1. 42
A UHT
KEH 6/25, 26 411 0. 01 ND 0. 07 3.03
" 6/26, 27 215 ~0.03 ND 0.09 2. 43
» 6/217,28 55 0. 02 ND 0. 02 1.78
(4L ¢« g /ni)
7 WKEFE

%E#%W%ﬁTT6NMwaﬂfﬁ%ﬁﬁ%L%¢émEﬁE%ﬁw,:mﬁB%WM:D
WAL BERFCRELE,

KEFERERIEEITHY, EEERE CHEENIOS BIFICEHY AL EBERHObBRE
MTCun0.02meg/ L, Znix0.07Tmeg/ 8, HRITBINITIE Z nA0. 2meg /2 itiank, &
7=, HBIITHF - 50.32meg /8 & o@NIC A 4~SfE 0B WBREHEERL L, TOMOESE
S IATBHET AR TWABE TRRMU T Th o,

R AR T, EEBEE L FRCRRIITCul Znd % 20.0lme/2,0.06meg/ 2 Hils
ém,E‘%owmg/ﬁanﬁﬁr&atuﬁmmrwf‘ﬁbfﬂmeénfu%u%r%&
TR T OB TH o=,

AN K ORERGSIC 13, RANSEEOILERNCH - THEMEL < ICHEBEL Tv 2 HBIRTEIL
Mﬁﬁfﬁmﬁ%<ﬁen,%msﬁtaﬁUMwmmmmNﬁﬁﬁﬁﬁ@u&wﬁﬁwﬁuéo
s, Wil KUKOEIVAADHEEZIFCu, ZnREEhEbOLEbN D, &
=, $%Hmw‘ﬁmﬁm%wﬁﬁ%%rbf PEkUA AR KINESOEELEZ SN,

nd, Lﬁﬁ&%ﬁﬁkﬁﬁ%%ﬁbf*%M&%KM@@HM&%%H@uwkié%iﬁﬁ
Bhihrol, : .

8 HTKHEE

RT3 B AT, EEILIT o 18 T T3 L 2 F KR o
HESBSOREZERYFINSRLTWS, FAKETHE,
T FEAAVUSNOEBERUES, 2, TR TV
H0. Ri#H~0.34mg /L OEBEOMEICH Y, HEFLKL B
g S 0B RS0 KEENc L 2 EERTDOUNE
Wahbhhoi, ' '

9 BEDUARTKLKOBS S
SN O3S T KIK %, 2HETIOI7avhy e
FMEEDNARY 2— LT 7P TS5 —EFEFHK : nly -
M-I L B2BHHCAERERILOL BYBRIL, F{BRE '
HROERSHF ET2E, 20D bEES L ANl R
ALK B¥No2, No3 i IR FJ 643 47 (Cd, Pb, g, As, T-Cr)
B, KILK BN TRBURMLAHTIC & )80 247 (287055
C PARBEHEAE Y A -REMD EEMELE,. e, K
m%ﬁﬁmmMﬂﬁﬁﬁ%W@mt$émﬁﬁmﬁ@ﬁﬁ e -
, CKHNKEBNoZ TIORER BN/ L, IRERIC L 2 BE 4 BETHETARAR

% SRS OBELEARE FNFNIT o, A8, KRR N C A OE OME a-had y75-)
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£9 WIKoOKEREERE
FERERCT 48 Kt pH S8 E E & B % (ng/l)
aE (Flem) (T) (mg/1) Cd Pb As T-Hg Cr®* CN~ T-Cr Cu Zn I~
- 19914E6 H12H
(RN R
LRJNEHE S 34) 26.5 T. 26 CHETRMEELT, LFRIE) <0.01 <0.02 0,07
n AZLARE BHEOS0) 24.0 7. 5 <0.01 <0.02 0.05
MMCHIKIERE 8 (50) 25.7 7. 15 e AR E (ng/ 1) <0.01 <0.02 0.06
LITNFaiks & ( 10) 26.3 7. 150 Cd: <0.005 <0.01 0.02 0.08
IR # (2.5) 21.8 7. 690 Pb:  <0. 05 0.02 0.07 0.32
BRILJNEETTRE  SE( 47) 26.4 7. 31 As: <0.02 <0.01 <0.02 0.07
ERIERE B8 49) 25.9 6. T-Hg:<0. 0005 <0.01 0.02 0.04
19914E6 H25H Cré*:<0.02
(PR BRI ) CN™ : N.D
RRENFHE W (1.0) 21.0 6. 3600 T-Cr:<0. 02 0.01 0.06 0.32
BRI & (14 21.3 6. <0.01 <0.02 0.05
#10 HT/KOKEFRARSE
No F&EHRT Kihk pH E H & B % (mg/l)
MEHS(EEmMm)  (C) Cd Pb As T-Hg CN- T-Cr Cu F-
19914E6 A3 H
=300
1 tolkkx#E (7.4 1.5 8.5 CERTFIRMELLTF, LATFEC) 0. 34
2 =28k (1500 17.6 6.6 <0. 10
3 Z&HTUKE (150) 1.5 7.4 0.15
4 =ZLE=KE (160) 1.5 7.1 0.15
5 FRES-KE (91) 16.7 6.5 XAE R FBRE (mg/1) 0.11
6 FREGESTJKEE (103)  15.7 6.3 Cd:  <0.002 0.15
T FREE=ZKE (98) 163 6.5 Pb:  <0.02 0.11
8 geehi--sKEE (130) 17.2 6.2 As: <0.01 <0. 10
9  ZoRHE K (130)  16.6 6.2 T-Hg: <0. 0005 0.17
10 EVrifAKEE (180)  16.9 6.1 CN~: <0.01 <0. 10
11 #esE—kiE (110) 16.1 6.6 T-Cr:<0. 01 0. 14
12 Prisss sk (110)  15.8 6.0 Cu:  <0.01 0. 14
13 FROREBKEHEGEK)  15.0 5.2 0.18
14 gk (90) 16.9 7.1 <0. 10
199146 H4H
ZRILIT
15 KEFARBAKFEGHA 152 6.1 <0. 10
16 WBSEKE (250) 15.7 6.3 0.16
17 ZEH KR (150) 155 7.1 <0. 10
18 KEKE (200) 16.6 7.2 0.18
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NoZ2 DG AR IR R, WBv 13 7 W Fh0.14%,0.38% CH Y, KOPEMRUDERIELALEGATSE
59, ROEHEIETS ¢ mERFHA60% % &ish T =,

r 4B '
FARESERITKURICHATEERC A 2m)DIED R Lnd, EEIC%NBET
HY, KIEROEHE RIS E KU KO (E#59. 6%) , Tayloric & 5 HSFER (60.2%)
PIFIERICEH RL T WD,

£11 BEBULABRUKUKOY A MEFER

X4 HAEINo  FEHUHLA FILH T ABEERL (KT RE)
(19914E)
S C A BETHTE MY 6H26,27H

( 7.22p g/mi)
AN A= 627, 28H (11.5 ¢ g/ni)

1 43.5
2 43.5
KUK 1 I KEF AL  SH 1H o71.3
2 58. 6
3 60. 8

n WREh% 6H SH
HHIMTA= 6H26H

Ay 53 B

AN VR, MEKUKER® RUHRFORLERFERE LHDOETRIUIRL TV DS,

U ASEINOLIBIUE C OB U AREII42. 54 g /00T, THIERTOWREMUBTOS PM
SESESHE29. 0 g /i O S H 20 2, R o BETHRESEERAE TO S PM 1 KHHEH
MG H2TH 1M, 1560 2 g /nd) 5, KRB ORELZZITTnwa LEbh 5,

HERSODL, FRNTAZRKCoBHRCATMOP DL, As, CrE&fFREE SO XKIUKCH
SRIFLL R o T Y, BB L AL KUK TESNEL THD,

IR, KIUEICHARTEBERCANA L TEM2E, Fe,Ca,Na, KCRIFIFIEEE
THY, Si,Ti, MnidMZBFEGILEBELEDTWS, £/, KIEDWTH, &EKLKAH
HhOERGEEICELULTHA oI, BAIKLKESEEE S RoTW 5,

Cl, BrEonuFyaRid kUK TERB L ADHICE L, KU ORENE
Abhd,

7, Sb, ZnidkUEKLYBEHCAILZL, La,3m,Ce,Co0,Cs,Hf,Sc, Thid
WhngEFERERHDTWS,

mE, BRGSO KK EN2 TCORIENHER S REICHBEEREZ RO L0/,

SR o JK YRR

KR ERINoL, No2 7K iE# (30 g /90m £ ) I230 Mo S iRE 217 v, ot Ao p H,
ECRUEA A VRS #BRERFIT Y =2 7PILCEOIIE Uz,

MEEBIMBERCEETORBEICEAHERS P LHEbETRIBICRLTWD,

AP O p HiZ5.01,5. 36 L EIEEIBE oML 270 20, BHERSRIEFERN2IC A TEM
NolA% < SO42, Ca?TtiIMFLL -, ECIRHUTERL, BRKEHIC & > TARILKERCER)
MAHok,

SAKLKA R B, EBob oL T2 25 7, pHEEALUOH D LY P DEL, BEC
BB L ) A VD B LIZITRBE Lo Tna, KEMOSKA 2 2 B2 Bl PIE A LKA
BEST o T % <, Bl BEBIIFIFEBE L R 5T AN, F i kie HR SRl AV S JlE 8
YipoTuwnbd,

IS KBEREAONBBEILERTTCSH Y, RNl TS 0427, C a2 TREFDOHT0% % i
», —F, REN2TD S 0427, Ca? ldf50% L o TBY Na iC - SBFICEThBC 1 ~OF
ENRKELROTWD, REETS 0.2, Ca?RUEC 1 " OFLENAE O SITTER, B L HEL
TWaH, FEE HETH% 2505 F OF5HBMNTIRIFEALRLATHERN,
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#12 B A0 pm) BT KILIED BS54

U A NN 3 HRAFTEE
E S TS (k=) 4l (ppm) ¥ 5 (ppm) (ppm)
(ng/nf)  (ppm) (erczE)  CRIEEE)
H Cd <0, 3 <7 <0.03 <0.2 <2 — 0.2
2 Pb 4.6 110 <4 1.1 — — 12.5
1579 g <0. 0005 <0.02 <0.02 0.015 <0,2 — 0.08
42 As 0.52 12 <2 0.5 5.9 — 1.8
Cr 7.8 180 9.2 8.9 14 - 100
S1 11,500 203,000 284,000 — 286,000 278,000 281, 500
B Al 8,300 180, 000 83,000 — 100, 000 90, 500 82,300
I'e 200 4,700 28, 000 — 04, 000 52,700 586, 300
157 Ca <160 <3, 000 19, 000 — 56,000 43, 200 41, 500
N a 460 11, 000 24, 000 — 26,000 23,300 23,600
Vi) K 180 41, 00 17,000 — 12,000 11, 200 20.900
T i 140 3,200 3,600 — g8, 000 6,170 5, 700
Mn 23 540 540 — 1, 000 1, 160 950
C1 970 22,000 <100 - 1, 500 — 130
Br 5.2 120 <40 — 1.6 - 2.5
e Cu <30 <100 <700 — <300 — 55
v 1.8 42 69 - 200 — 135
hriy La 0.15 3.5 23 — 16 — 30
‘ Sb 0.79 18 <0.8 — 0.32 — 0.2
59 5 m 0.02 0.48 2.6 — 3.1 - 6.0
W 0.18 4.2 4 - 1 — 1.5
s Ag 0.1 <3 <5 — <0.7 — 0.07
Ba <6 <100 420 — 330 — 425
Ce 0.25 .1 35 — 40 — 60
Co <0.07 2.0 11 - 16 — 25
Cs <0.03 0.6 2.8 — 3.9 — 3
Hf <0. 02 <0.5 2.9 — 3.7 — 3
Lu <0. 005 <0.1 0.25 — 0.42 — 0.5
Sc 0.05 1.1 8.7 — 29 - 22
S e (.54 12 7.5 — 1.1 — 0. 05
Th .06 1.4 13 — 5.6 - 9.6
Zn 12 280 <50 — 160 — 70
#13 KIKOMEHE I & B KBRS
KUUEDES  pH EC S0i” N0z ClT F NH:  Ca®t Mg KT Na'
B (BEILNT)
#¥EINol 5.36 3210 2304 4,2 311 0.6 1.2 1158 95 91 202
#bNo2 5.01 533 221 12.6 212 0.9 20.7 93 15 21 54
Bri % 4.51 6740 7650 44 3510 495 Tr 2730 795 164 778
s T 4.60 1600 1680 33 737 83.5 7.5 7171 54 67 248
A b.b4 3590 4674 115 2642 282 19.2 1728 204 138 49
TN 4.15 550 403 0.4 132 7.0 1.0 188 11 30 117

(Bfir: EC, uS/cm, AFVES, neg/e)
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SUEN o2 O B BIVE HL3RBR 1k, <75 2 m, T5~105 22, 105 ¢ m OB M3BBEUEL & KT 3R 04
MEIC D WTERL, BHERA2RMMITIRLTWS,

HHAREZNL DI Zn, Fe,Mn, A l O4BETHY, BFHEBEIZTHAENL T~6.0 1g/g,
4.0~21 neg/e, 4.0~8.3 £g/g, 0.5~3.bpug/ghirl, 1, BHEIZZ nH24~54% L BWEZRL
to

B, HaRoRENGERICHERHRNSEERshhok,

#14 KK ORLE DI HFEREER

BT X 5 (%) B o E(%)

Zin Fe Mn Al

SR 1060 34 0.04 2.4 0.05

<T5um 60 54 0.02 2.6 0.01

T5~1054am 14 24 0.07 1.6 0.07

>105um 26 35 0.12 2.2 0.08
(106~249 ) (23)
(250~424 p m) (2

( >425u,m) (1)
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Photographic Records of Eruption at Unzen ' Volcano
Simabara Earthquake and Volcano Observatory ~ Kazuya OHTA
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Eruptions and Disasters of Unzen Volcano

Michio YAMAGUCHI, Keirou TOYOMURA, Toshiaki NII, Masayo KUMANO,
and Toshikazu HAMANQ

Mt.Unzen is located in the central part of the Shimabara Peninsula, Kyushu, Japan which belongs
to a compound volcano. There are hot springs and the landscape is very beautiful so that this
mountain was designated as the first national park in Japan in 1934.

Histric Eruption

The eruption of Fugendake occured in 1663 and 1792. The outline is as follows:

The 1663 Eruption (the 3rd year of Kanbun)

Kujyukushima Crater spouted volcanic smoke, then
Furuyake andesite lava was spouted from Handouiwa Rock ‘/
situating on the slope at 700m north-east from Fugendake

Summit(1,359m). The lava flowed down about 1.2km of Nagasaki o

the north slope and stopped there. The lava volume mas Unzen g;(u_mmnoto"‘,

estimated 5x10°m”, Volcano df/—'\i ~Miyaraki
In 1664 (the 4th year of Kanbun), a debris flow Kagoshimal, o

generated from Kujyukusima Crater and flowed down along % "

the Akamatsudani Valley, the upper part of the Mizunashi
River. The flow killed about 30 persons living in Annaka
Village. Fig,1 Map of kyushu

The 1792 Eruption (the 4th year of Kansei) and Shimabara Taihen (Shimabara
Catastrophe)

An earthquake begin in November, 1791. Jigokuato Crater spouted volcanic smoke and debris in
February 11, 1792. Then Shinyake andesite lava was spouted from Anasakodani Valley 1km
north-east from Fugendake Summit on February 29. The lava flowed to north about 2.5km and
reached near Senbuki Village by late in April. The lava volume was estimated 3x10'm’.

The earthquake and earthquake sound continued. A large-scale collapse of Mt.Mayuyama,
situating on the eastern foot of Mt.Unzen and near Shimabara Castle, occured at 8:00 p.m., May 21.

The debris avalanche of the collapse rushed into Shimabara Bay and resulted in tsunami (tidal
wave) formation. The tsunami attacked opposite shores: Figo region and the Amakusa Islands. The

highest tsunami was 10m, the 2nd in 3 tsunami waves.

About 15,000 persons were killed in this catastrophe: 10,000 in the Shimabara Peninsula, 5,000
in Figo region and the Amakusa Islands. This catastrophe was the largest natural desaster in Japan
and called "Shimabara Taihen".

* BERASRRERE " BBESHRER
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The 1990 Eruption and After

After 198 years of the rest from the 1792 eruption, the rising of 2 white columns of smoke was
found near Fugendake Summit on early morning of November 17, 1990. The smokes were spouted
from Jigokuato and Kujyukushima craters on the eastern side of the summit.

This eruption occured after earthquakes and tremors continuing from July in the year. Kazuya
OHTA, director of Shimabara Earthquake and Volcano Observatory, predicted on this eruption from
the results of the seismic observations. The volcanic smoke repeatedly rose and fall till February,
1991.

On February 12, the 2nd eruption: a phreatomagmatic eruption occured at new fissure craters in
Byobuiwa Crater near Jigokuato Crater.

The eruption spouted large amount of volcanic ash which fell to east side: Shimabara City, Fukae
Cho and reached Kumamoto Prefecture beyond the Ariake Sea.

On March 29, Jigokuato, Kujyukushima and Byobuiwa craters erupted at the sametime.
Earthquake and tremor continued. The volcanic activities increased more and more.

On April 9, an eruption colmn with cook's tail plumes was observed and pumices were ejected
from the craters to 300m in distance.

On May 10, Jigokuato Crater was enlarged 90m x 150m in width and 35m in depth.

On May 12, very shallow earthquakes were measured at 800 ~1,000m under the craters and the
number of the tremor very increased. Many fissures were observed around the craters and
electron-optical distance measurement indicated the swelling of the summit area. These results
suggested the emerge of the lava.

On May 20, alava spine was recognized in Jigokuato Crater. The spine was grown by magma
supply and broken into 4 lava blocks the next day. Thereafter, the blocks were broken into many
pieces and formed a lava dome.

On May 23, the magma supply continued and the crater was filled up by the lava blocks. The
blocks began to fall down on the steep eastern slope situated at the head waters of the Mizunasi River.
The flowing down of the lava resulted in the generation of pyroclastic flows.

On may 24, a minor pyroclastic flow was first recognized which reached at 1km from the crater.
Thereafter the flows occured frequently.

On May 26, a sand arrestation worker at the upper stream of the river was partially burnt by the
flows which reached at 2.5km down from the crater. He was the first injured person in the volcanic
activities. This accident was an important warning to our lives.

On May 30, the tip of the flows reached at 2.8km from the crater. The dangers of the flows were
imminent. Unzendake Weather Station gave out the extra volcano information and the volcanic
activity information known,

Black Monday of Shimabara, June 3.

On this day, the activities increased. The pyroclastic flow occured many times in the afternoon. At
4:08 p.m., large pyroclastic flows occured. The flows traveled along the Mizunashi River and
reached at Kita-Kamikoba area, 4.3km down from the crater. The red-hot flows killed 43 persons
and burnt 50 houses in the passed area. Three foreign volcano reserchers were included (French 2,
American 1).

At 4:30 p.m., 17 burnt persons were taken to the Shimabara Onsen Hospital by fire cars, trucks,
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ambulance, and police wagon. The victims were fireman, mass-media reporters, ordinary citizens,
policeman. They were given the emergency treatment. Four persons were minor thermal burns and
13 persons had serious thermal burns.

The serious burnt persons coughed and vomited the volcanic ash. Their skin and airway were
seriously injured. Twelve persons died by August and only one person recovered in December who
is living in Shimabara. The records of the emergency treatment were described by T.Tsuneoka M.D.
and E.Kohguchi in "Volcanic Disaster in Shimabara in 1991".

After that day, the area along the river was designated the evacuated area. About 10,000 residents
were moved to the places of refuge such as public school gymnasiums and community centers.

The national road 57 and 251 and Shimabara Tetsudo Rail Way, between Shimabara City and
Fukae Cho, were closed till December. The life of the people on the peninsula was confusing, The
main industries, agriculture and tourism, were severely damaged by this disaster.

On June 8, large flows occured at 8:00 p.m.. The tip of the flows reached at Mizunashigawa
Bridge of national road 57, 5.5km down from the crater. About 73 houses were burnt and nobody
was injured by the flows because the people in the area had been evacuated. Dome 2 began to grow
on dome 1 in the summit.

On June 11, an explosive eruption occured at 11:59 p.m.. Pumices were showered on the
north-east area, Senbuki and Kami-Orihashi in Shimabara City. The largest pumice was 20cm in
diameter in Senbuki area. They broke roof tiles, car window glasses, and injured agricultural
products.

This eruption was accompanied by strong temors and a sharp deflation of the summit. The summit
area began to inflate 2 hours before the explosion, and continued to swell for 10 hours before
reaching a constant level. The extra volcano information gave out the danger of the falling of pumices
in the whole area of the Shimabara Peninsula.

On June 30, a large debris flow occured from the upper stream of the Mizunasi River by heavy
rainfall. The flow ran into Shimabara Bay. About 100 houses along the river were destroyed by this
flow. The debris flow had been predicted because a large amount of the ash was accumulated around
the crater and on the flank.

On August 13, dome 3 was recognized at the west of dome 2. Lava blocks from the margin of
dome 3 collapsed and formed the pyroclastic flows in the Oshigatani Valley, the upper north stream
of the river.

On September 15, the largest pyroclastic flows occured in the evening which ran 5.5km along
Oshigatani Valley and the ash-cloud surge of the flows reached at Ohnokoba. Ohnokoba primaly
school and other houses were burnt by the surge. This area had been evacuated and there were no
injuries. The magma supply was continuing at the rate of 0.3 x 10°m’/day. Afer this collapse, dome
4 emerged and continued to grow.

On November 24, dome 5 emerged on the west of dome 4. On December 3, dome 6 emerged on
the south of dome 5.

January - March, 1992, dome 6 grew and repeated the collapse which generated the pyroclastic
flows decending mainly toward the Akamatsudani Valley, south-east of the crater. About March 25,
dome 7 emerged at the southerri root of dome 6.

On June 13 and 15, large debris flows occured from the upper stream of the Mizunashi River. The
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flows destroyed 240 houses and buried national road 57, 251, and Shimabara Tetsudou railway line.

About August 17, dome 8 emerged at the root of dome 7.

About December 3, dome 9 emerged at the root of dome 8.

On December 25, the mayor of Shimabara City and the headman of Fukae Town decided to extend
the period of the resident evacuation in the upper and middle area along the river. The period set up
in June, 1991. The number of the residents in these area were 2,006 people of 445 families. They
are enduring the refuge lives. Volcanic activity continues, the eruption is active at present. The
crater is spouting the gray smoke and the lava dome is growing. The pyroclastic flows is descending
frequently on the flank and spouting the red smokes.

The countermeasures for the eruption which have been taken are a relief fund, loan facilitation,
subsidy for industries, construction plan of sand arrestation dams, and others.

FEL 1 1991 £ (CERE 3 AE) 6 A 3 H IR KPR FELE
Large Pyroclastic Flow on June 3, 1991

M KR OB RESS I, T B BRI, EEsTS 2 IO RMA D v ) — M5, AAPIEREIRE

Dark ash cloud of pyroclastic flow comming down to a concrete plant at Ikehira, Fukae Town.
Photo by Shirou Ishimoto.



44

= S VR B
REGE OB RELER I B > EME (1359m) HBETRVOEIARE U T19344F (G
9F) ICiEE=NE, BRBPBHLC THW B EEHELIUTHEAFSEBE LTHROIVYIR) v,
B2 olim, Ko, LoBRKETNEFhoRE2 B EYMEECE>TARICHLERLTY
%,
19904 (PR 24E) 11H1TH, LIRH R, #EEHLUEToOEWICH 2 k0 (1250m)
LAAFIUB KR (1210m) Ao AENREO Thwa 0 SRS AE, MR oA ITI2E (58 KPY4E)
THYINBESNY DK TH o, 1T9248EOMKIE 2 ALLHICRZ YU, 2 H29B IS HiBEmS A W
JLlORIFASETHOBEE ) BASEHBILL, SHES%2 2, A0 2 T2 5knTY BETTAK E T2
Uiz, KILEBIOME, MBI E 5 A2IHOE T A, 2EOMEBNEZ Y BFEiTOBILE
K RIQLUOE A EBUBREBABHHAAL, Chick > TKBENIBELBFESTLAA,
HEDEAR, RETSTAORTCEEHLE, BIC TERATIBSERE oElEhE,
COREBEUREOBRRETCRADLDOTH S, S4EOEKTIE TBERE) OBFRENERS
nf, UL, BEEAMEEZWE LT RS HET S KRR E 0O £ <BEY OFENFELE L=
199148 (ERi34E) 6 H3 H, HMER, 1683 icHbBiik el L THRAE L = KR Edk
BN RO BRI ERE E T4 3% BT T THEMEAES BANRET 2 BHELR 2=,
KEE<CHBICERREE, BEHESHEIABEIRTIAANMTEZ LA ITEZ B S N,
HEH A D DOBES F— LR EMEEEYEC THEHEUESI VBB 40mISELTHW S,

/oM & B/ Ok B
0%, BliERESEZESH I EE AL 2=, RICHEREZ KRS,
16634F (B =4E) DIFEX

OO KERIEM UME>THWARYL, LML, FREBEORYOEKRTHY BEHIE kL
WM OKRKHEAIRANRY DD H2OTCEIHLE, &8, BEEEEERET, ¥iEz
RERBETEDLLEY,

B, BX=%#=H (16634F) ICHEBHUEBONATIWENTHEAIRSAEZE00n 25HE®
KETHAE, £o#%, RES—H A (16634EI12A11H) oW ASIEAANBHLUEHA Z+=H
(128230 ) WICBEIAFRE, TOHPICIEIEENTERS vz, EAHLERYEOZSREN T,

NEYL D
WA & BRiE OHElic Bz, OB TREMBTI0CRAEZLEE L2 IF L
Lol mbhTnd, MRYVHRLTEEZIATWS L LTHHBEOBEMNTN T BALREINE
Faphra s

HahZodWETHAD, IAAHREELIRENTH S 0T, BH 0885 LUED S #HL
HEANOmMBEN ZEE1200mOF SR L ZO/NEWE S Yo <IEHNCH - =, HBEEETIE
JEMILIE % T4, 0649 100m, {KZ2H1kn, FHEHS0F IO EEH T D, MIUIEL D
FHEICIERENIZBE b A NVORIEDINES TEUERRTH 5,

COWEHEAD - 2REOELVYE (16644FE) OF, JL-HILEE UKD SH Y RS KR
NS> TRENMNBEANUEURBE R B, LER BACHETBBEZUOERT LE,
AR < KILFEENC Ao 2 K (RIRK) OXEIEINT, KEKLIFENTOLBHKTH
Do HLBWEFEA D & DEAB00mMm~T00mF»> 72k 0BT, UIF kO opEEHTnTK
ElrA, TORICHADNEBNSEL Thi, DBRERHETH Y, ZoOEKTHE ) B LS EER
Thad,

nd, HHEESOELERE, HAREAEZZCY, chECICHRESAEREBTOXET
THAB =4F (16574F) ) &> TEBIEL TWa, FOHMAIE &IFERTO T IKPI4E &5 H,
i P THOIN, FROTPEE EAADEHZLTWS, £HEMFHETLCES A HERA
M HRCE, TEY=4ZE0E+ — ARl U Fic ko thititsksh  BAncAbds Yy b
O NEHY  EFEOFELO LFEYRTELAEL R SoKENFRERY ) LIHER
LTHD, '

1) ARH—W : Skl 99opl 9844EENL MM TEEAl) FeEb0EERC &, RMILIET, (1984)
2) EIFETT L WBUMESFUNZEL 131pp, 18954F (WIHR264E) |, R STIRIGIRI# fijik



45

Fm, EAETR T ERYERBU0E, B0 S 1ob TRAmhodE i iEE v )
PELFS e
LORWA S S, FERUEY o, BEKMEE (17924E) o L304FHGIC I HETH Ao B W #izilik
AL TAKEINANCE U EEAZEENTHWE, 2okl ehs, Brickd MFEZ4a) & T
=R QMY THBEESOW R TEX =4 (16634F) | WKETIEULE,
17924F (EEBPUAE) oMk THFKZE

B O LI o Fr L B B IFUARZHCET 2 £l % 30T, HIE OIS % 9 sy
L, WIIEToBTE2FEL <MY, RICZOMEEERD,

17914E11H 3 B (BBEE+AAL) BV BE-7=, 1 HIC3~4MAGEEL~, 12H

Eyiy

IZAY B BB TGREO/NER CRFHCOE BB TRILHHDIE > =,

17924F 2 B10H (EFpuE—B FAH) , BB E oM< ey, BEREE IR o0 FEIL,
il BT EERICHED S,

2 AV HICE K - ¥EFATOEBIRL, 8, NAVEL, BEIR T E CRIENS -1,

FHHag = [Ea 7HF

2A2TH  FCHARE UEE B (BE)H) MoUEE, WA, dLiE B,

2HZH~3A1H &b, /GHAICKR. BEVNFEISE LY, HES THEAZTLKL, 8
WERECE,

3HZ2IH 4% BEIUENIIC LS, BEHRDILTEE ) B OBHE L &, MR b7 o kR
Bk Lo k=,

3 H24 ~25H 1 BEE< BEWT E TFT. HRESOHEA O ES, 7 2 EHrAH<
MEHd 5, ALARISENL,

uyran iy v J
3 A25~ 26 : HHEHEBOLESTARD AT 51 6kmi L =2,
AH9N  PBEEORMATARE H L iknicEL A2, WHENoOWEITHREYBOR LTS

NnFuN IR Al
2o W8 A S ERES OIS, T L ~Bmif Tk FI0m 0B 2 i ik,
FA 4=

4 Frp] WA o A L, R R T BRI, .

4 208 : PHEEE O EMA-TAKRAKO, 6knlc 5 U/, 1) EIFER < i e il ,

43218 . T=HMomE,) * 210 195000 & eI HEEN SR < oY), 22H B HFE<, LB
KFEOICHE, MU THERSOMENRLL, 2HETLUAEN B TCH oz, Rl
BIIEBERTL~6, SFUNTA~5 LHE, BEHSH4, REREATHENIFEL <, A6
10cnfR2BEHEL , FEASIERA R Y IS THEEH OO HEN, SRS TE 2 75, WRl0emici L

EL, LBV RICHTTEEN,

FKEIS U {LHBE EROKEEAK, 554000 Rk, WHE{CILRK U SR B TRUK, 7GEH
REBRIKUBES FICB D, JTSREER IR LKA, DS TR, TAKNEK, o/ Tk

HIHEBRK, ZGINCEHL Bk, hiBskiiEh clHfTE T,

4 H23~25H : Pt s oM T ELE o= 22, B 5, %) Bhird TIREAFEER), 23
Hicid@EBE 4 ~5 02 [, > BBHIMTEoL 0/ hE, it TRELEED Y, 23
~25 H D HEE BB B AT O, DEBRESICHIELS D,

4 A29H : FFrEDILAH200m T hig Bz, WA EFAZEOBRORNEOHROLIBTH 5,

4 A30H : FOHOR TR 28 oke &,

5HAH  ELHEFTHS.

5 A13H : #esuERLTiHkET,

5 A14H : HRGHE 1 Hic20E1F8, yad

5 H21H (MAME) 200551 46 THTKER U THBEON MEhilioiz,

3) IFEME  BEBERRoOEEE2EALEb 0, BRREBHER

4) FIER  BREAZICHET 2 HAROEEE, JUAEBBNATYIEERE, o 9, 52pp, (1974)
% [REBE=ZH—HOHE K% HERZFELZHLENEE, $SE2RLEFALE

kokk YHEBEEOEXHE3kn, WEH300m, A2, 0005 ni



46

Yavons  / 5 —
& ,
§ =%

oy
¥
&y 7
2
W
=
x5
o

[1g:s s

\\ [

(s xmﬁﬁ
mxﬂﬁ+ﬁ

m\%ﬂﬁm uk(} b +
Ay ﬂ%@ b3 mm amm@
W (i .

NN %m_mﬁ&j N

ARSNPANYY S % B W I
} _ uwuwur r.m_w\ .r. A\_\(% &
Emﬁ&%.: @ Jm fr §
h..l!!‘ \ aﬁ f\f

i) < & &
..:.._ DMS ,r..”. ﬁm.uﬁw. - \ .
Ve Wi R o6L1 o
A\ / e — 5 A A B EY TTE
GEGE \ ~

(H—E¥) <RI R AN HI OB TE B 2 A SEDUTICEE S 5



47

5 A21H200 : TBFEAERLET L)

2EOBOHEL RICHIIRUERBICATENRZ S, B UEUIEHE, BEhY, Bk
Hbh <BENSHEL, H>BE2EFRRBEENLOmM, S&FEFHIEFMRAFML VT
LR, HEBHEBEFEEOLITH, Mm%k, REBICES., BilloKXKBERRIICE =5,
Beic 2 ORBENHBRL =, 20, L/ BEoEEHEPEMN o=, NERIIRELTOE
F 3 BEIED > o THEE Tl - THiz, GBIk ThSIEETFTHikERbH 7=,
B IEERE & V8T0mB AT, TnEicsdnFiah iz,

#1 BEREAFICLZIELEE

B OB | X om | m % Al
KxurE | sk, s, E4
oo A 9528 343 4653 14524 A
Tt B A 7017 — 811 1518 A
% 4 K 496 | 109 151 756 M
TR F# 3347 373 2252 5972 F
i BE HH A 378 6 5 2630 3073 MWk

AL Lol - RWILE1IS0mAL< 2y, FHEMIEI0kMCIEL L=, R 3. 48 ot
B o RIA

FEIC DO TS TRUREE) & THEEBMEE LA SR TnD, FRCHEERM S K
ERHUC AT THU WEREMNTRbhb,

BEOL A, XIBHOTEHA LW EASHEBIIESHAT NI TH 5., HEIIC & 51962
EOFHEEIC L TR OBIRILIRSR, 1980EDE Y hAL > X UEE (20{8ni) | 1983
fFEOARGEFEGOMEREE (3,000/5n1) , 1984EDQHIFILOIF I ICE DB R SIS,

BFRE OB EPT AKOFTRGELRREOBIC D W TROEE HITED,

1. BB R EEMICBHOIBRAZEL <, A DRSS Wb LL Tvwa 2 & h s

TRMBOFRRNH ok,

2. BHET 2 UBEADT T T O LRICHE 2 7 RIS R oI E BT Rko &, W—

AR H D EINNEAOBUK GREK) EETKEEBICESE, 2hic &y e

IR T LR oEEMIN YL WRIC & U D ZENRENAE LK TLE,

3. BHIEULKBICL2EBET M LEREEICHS etk
4, ZORERTEEREOIGIZ /M~ 0BT ISR I U AR L USRI % 5L

=

5. ZOMBERAERICE, HTFKIEFOMRERS IR~ 220k U 2w fiEfEA 4 2, HITF K

i XY TR —BESHEATZEE h, FlERolEs THfly *° ofakic i

MELTHFSLEBOEEDLND, b, ZoK-ERSHFHOAE L L Lo o

L AR LU mTHEE AR S 5,

}EXINMUOBEDE X701, 8m ok JHILARERIC, wolloFoF AN TY T o7
5) Kb BRSO Ah = XLk, AHAERvVol, 9, Ned,214~219p, (1987)



48

BB Y

B R A I IS0 B B B TS B 0 RH S K4 TR, 6 5 Th ol ZOKISEDRD
HESICERARE SN 6 I, 000MAEE anz, b ERKEFTH o=, D, KA
Lk S DEEMIAE 3 h BB EARCAR L WO BN OMRE B Y & 1 HWOFEEANEINE
RLOA 4IRS T o 12, MBI 1 AT 1 AD200H o TX 1HE (150kg) 1225, ¥,
ABEOBEFE LY GI8HTmEEANEZLIZADN, B ARG 2 R HRIFTIREH R O TH
27z,

PR S QEBEIGLIC D W TIRBEFHTE TRAMR) LahTHY, LIERO60%E WS
%A RO THh o, ZOEED B EAREHIF A TEE LRI & oo =D TAE LR
B o A EOMBULEIC S L e ote, BILESIZL, 4600E L Rl &4, HUAOBFERIHICE
TAEEW 7=, T, 18064 (SUL=4#) IS RBROE AR EFHRANBRORFE2LAR
WRIET I ARE X5 2B 0L EWESh, WHBERTMS BEE B3 124, 0000, B
. 1% 0> B EE TR 2, 0007 D F16, 000 % F14 CTEREUN £ 47V, mAL bERTEIMALL
$ . REROERNIBRL Thh, LEEREREES LTRREEHLE, RNCEERRED
WAL - T, BEAZEEYBEHEE18I8EFE CURITEE) 0% > LB Bk L7,

E5E 2 B BT A2 R X

By IR IR fE K

o

BIE AR (EBe4Er A —H, 179285 H21H) BEATEHOHEUONEYL LTS
OB & & FUk T T

6) EAREE  KERHROTE M, BEAZE HERGR Munsis, 169~214,
B s, (1992)



49

189 904~19 9 2D kL KED

19904 (PR 24E) 11ALTH, TRAPHICYEEUEIE[,S 2 LogEmARE > Twdoh
REXNE, BIEOEKDSIBESY DEATH -, IO AQPICIHEROELROTHE AL
KFOME B Ab 0z, ZOBBIKEIIRIEICL 20O TH 2. SEOKIUEDNIL§HED
19894F (ERGHE) 117, FXRE GRE) 82 HENRCRE R UE, BEEWRKE A
19904 (TR 24E) 7 AW MTH CHEAFEIE L~ /< IC R U= KUdkge s hiz, o
T, DI BICIEANES L oT % BEBEAUBIFTIEH U, LT, FRICLLALTHE AL
7&7) .

FO#%, EAEHIHELZBEL THENNIE (LR 3E) 2 H12H (KIER) ¥EHtoE
WTeHhdRRE»PSEHHULLERLE, BERO KON F 2 TREO KUK E & AZEMIE
BL<HY, AHERZE > THERRNE ALK EFES B2, CokDGRERSE KDL FTHHE,

LA 3 = Ar - B E S Tk
TR JEUES < 11 2 15 ODNEJBE A EE D B fH+l

19914F 2 7 1TH WS A % W2 W 5 . KILIK & K ARY & > THIAIK > & BB
HAEOL UL TE, #thidEuv Ky oohs, coOBECIKMUROEIIETFAHAS
[ AT PN NS e P W7 BAK B

5 ALZH M S XK N FIRBEFIR L T 5 MU NUED < 72 S IHR L 72 KILMEBII AL < BESS
T 5 eIk FAD— BN S ERE L,

SHI0H, WRBFKkNICHRZUEE (dacite, TA44A M) BHEF—-LFERLE, Hb
TS DT OYHEAEE NI ICEh, BHICEECATIATICHNTY 7 alkeio
£,

7)) K —tt : B B EOWKIGE) & fCF RN, TIREEBHIAZE, 79~8%p, (1992)



50

24 F | LIRS AV 0 A BN I T ARNE O KR EEAMTEL, PIHTORMEATELZ
KGR Lk, BARA T oz,

%EK@K@%M*%<@U,MWWKD#%&%@MTFU,@M1$W®W¥ﬁ1%ﬁk%
R0k, HTFALOBESMMERIZE~10n,/ HTHh 7.

CkFegs ] & ESROBEORAP KUK L H A ORSVPEHOFCIOMEIZ HETH T
AHRTHD, WHEOWEROT /2@ T0CEHEEEN, KDk HELERSNETY 215
BB O Y KA, AT HICHTED S THAA AR ARSI LYy —Y (surge) &
Wb s SiRES BT 5. KESRBRICETNAEDDT, Hilo ¥ O BEUHHCRER U TH
HkED LR FRUCEEBEE RS, Y—SoRIEHRBEITHY, BfoIlK, KEZHES,
ARBREEFEZ /DY, 199148 6 H23HICH 274% R—LRAOE W E THICHES hE

0H IC IR LA E < o TIT KB A BRI T, BFME KLBMTo XEF R TR
UL AS A WS B, i, BEYRAEES UL, KB LROB THEERN P L
BT 6 A1 (XWH) THo7,

5 A31H o 2AE IBEFILIESRL T 2 AUEShc > TRoFRzILI UL,

pEOBE kW fE O $a4= SER 3 4 5 A31H 1705
Jlg B TN R FE

ot 1S o TS8R & 1k B LTGR04y, BANE O KNTETIRIIC D W TR & D Ali— R 2 3R
LELE,

AN EFEEL L LT IUE - HURRA DA Sk L2 8, ASE 2 HICIFESE KD 25 BIRAL,
3 BT S B IERLEEEHA G E Y S RO KUK ZFRILURIICEES Lz, 5 ALRBHEMNS, I
[EESD = < Bt HUER & @SN B & b B ICIUTHI IR % 7% 4 s s BItc 4y, LLTEHEE
ONREE T RS L s B h, 5 A20H I, MRk nIcEE ol BEAEME A, 236
12 1K T BRI S S04 A7 ATE AV RE & o 7=, X B IS 24 S KT BEAYIRAE U TR BRI i T
L, TOBBECES T, KRFBEBCRELTSY, ERPOLHERRILS 3miczo U
TWwa, Fr, kD& YRS EEFMCHHT THRY ORKAH 7=, SlEAHLTELETY
PEFA YA FETHEENE L, oS UBHEREEEE ICREL TV S,

HIRE - ML B OBMC ShuE, v/ ToEMERE L TRy TV EFASND, B
DT LMD, SHBEIEEE, RE oKL, K, LETORENK LEDNDL OTHRIELE
WABETE S,

(FEHIE)
KITETIE S - SR Y 55 0T, AMRICHERALL 58BN AH D
[ BEICHREND, }
Bl & AR - KILTERN IS I BREATE S O N ERRC RS ND, FIZ,
SOk Fanlig Lol el S h TeREEND,

Sﬂlﬂmﬁ%F-bﬁm%mmmmﬁwmmmumﬁufwﬁo:m%%ﬁu@<§ﬁﬁﬁo
=
6 A3 HOFBIEAFEEABV TR TWE, ZOYRHAMSITANRA, 2R THEAZD
AHOBFEY LEBIRO L WS BUAN B, KO EMMEICRE BT UZEES F—L0
SHATEN BN T WO TH A, 15IF8EED & 1615405 & F Tl L TRE Ao 72,

8) FEMCEE . KFEOBR, AN - WEG 2R, 88~9lp, mEHL, (1992)
9) FEARZERE, i VTR HIE B IC L DR K — Lk kI o 2E TR JE BUE
(#37) , Unzen Volcano the 1990~1992 Eruption , 44~48p, (1992)



51

6 H3H (HIEH) 168y &R KRR L
m 08MFE L T34 Uiz KRG KIRNTR G & B T, k&4, Sk TG OMBIRE (] A 12 32

— BRI TRIRATES [ 3R (BEBRKE) ZW T LA, ZORIBRIC L WILEBA, AGFIOA, Bk
ﬁﬁmmﬁ(ﬁ%ﬁ%wﬁ)%¢¢i%$t&vto

Z 0 KRR K FC YT A AL AE R ST B, 6 45 (I HE 0> AKGE KRR AR H L Ol U i b edTa
6:&ﬁm%t°§ﬁwﬁ%ihﬂmﬁww<ﬁbr
WA BIkh T
%MEkw&ﬁkﬁwmim%ﬂﬁTWXL$éiFmF%&ﬁmm@%mbtiéMTKmﬁ
By MR h BEH RGN O KEKFOKEREE ET o2 il 7=,

- IRE H 19914F (% 34F) 6 H3H~4H

OKERELITT O SIS L 1 4,0, BBIIAT . 4,00

- EH (HGobb) B, K, 88 (BERRETD i, AR
(B BRI BL ) £k

6H3H, Y BEERTGEFRTIEMO=Z4£TEL S, M2 05EE S VKL LK
Uiz, 14F¥154y, Nollo k) FKEERERS, KEILEOPKRBKEARE EH=, BT
TS RO FEARE 2RI W RKEIC T 208 Kt & e o2 o i oA kiRicT 5
MRETL, FTvicbEicilloiERET 2 LR THE, SCUTIBAEZ 0NN 6 4o e 2
BORHEE HOKKRED S - 2 L1, EHEETE % KB FEOMNNT TETE Lo fb
W, BFFREATEREORBEZZTEMESFEERTIAHEBNEBH LML Z LA, #Y)
O KR THESR U =2 4k A B SEWHIE P
TECSWEBEBO B L GEC AT fareddzr;g%
B5 L AR EONESREEIC Ry | Sl

SEEICEoE, ZZTRHFETESNEH
ﬁﬁﬂf¥%&ﬁ%7oﬁll WIS e o
HgcoR 7o —EABICEwolz, T

) hAREBEUKCELE, 22
SRR E TRHEDA S THEEH T2,
15BF154 ERAK M o /=, F 2 L ZE MR
WIE< oY), KIRICE D E B SR - a
EMRCYONATR2 B RS, ¥HT = Eﬁ&%%ﬁ%{'ﬁ
OBRBRTHEMBIZAS TS LS L B3 199146 H 5 HAT HHFMoR
THhAGBRAOROFE TRY, JKTHAVEEPWESE RV, ROPEH SLPKEFEA LR N
TWE T ok,

1505554y, ZeHhd 2 K& RS BFEHTNOZMROFERSETUE., ToEHE (16:08) Ho
KKFEGEAEELE, BEOBRLIENRIT TEYEATELERTOMOHERE OO LE,

KRCYOMAEY)HERZTI A NRN—SEH»TEBRBYSESRY, 2o2LORWTHIT 2 BEIE
Bty —iconk, FUTHERBEOY A LU EERnE L Lo,

FRH, BEAHRTDS OHMETLUOHTOFRRGE/KIEIEES & <R YUBTEHELSE OAKENR
ZOREZEERY, BHIHEVWHbORRUEE, WL TR TGN Eb oo ah
20 ZER/ELMSBIIIWwWE=0LET,

KGR SE AR, BALWEERTIZITIE A S23 E CiIc b o Ffiz B L =, 1THEI8Eob 0%k

Ky,
Kol vEOBY W
4= TR 346 A 3 HITELOSY
kilign o BANG B IR FE

161303 BAE AR A I & & & EARGHLX O RK i OB € XRGRIC & 2 KENFEL
TWEDOMEREhELE,
AHLIGKR0MC B HHEMBOMEIC L D EHITNAEL U TH £ TG FLREL, HAALS



52

AN B TREEERTY,
16051 345 2 T SS R ACIT BT T, KAely, FLovsehro 3 BNC KBG FEH O 7= D RE BN &
ARG LELE,
2 D& S KIGEENLER Y UCIHRIREAE W TH W KA AL TBY, BWICLL L1
BROBNEH VYV ETOT, WEIHCHEICERL TTE 0,
moOR ok W OH
a4 75 TR 34E 6 A 3 HL8KE004>
AT QT 58
K - BANE
3 [ 16HF004) 70 &5 18IE004r F T AR & b h 2 BT I & Wikt L1l L & U7,
16085 OB 6 LA FRERS L F L, KM oyAic kW, 1TSS & U ELESTS RO R
WL DA S, {CHAEBRERAY O CRITRIIIATR DA THETS,
EWE B ERARIC X5 L BED L Z 5 AUEFRITAT, RN MEOEHTY,

U 3T B B aia R R e o0 BB

COREHITARR B ERAFRARA S, TOROABEREA, B, BRI BEER
WSS 1604 OB N B OB N E FF ok, 20K % BEERHIHE  HF AR Ridkom
<EULE'Y, :

T A ISy B R SR IR BT 35 1T B KR AT
>R IILET HRBE L

KIFHE 1 %K 8 BDOBEAD
WAEhIKEEL TH.

SONTEICELE LT, PRI D HEER.

10) WHEERA, fb: KPFFHBEEONE L 20k, THREFBFEAE, 26~34p
BRI,  (1992)



53

KBEHRBELEEONLE L 20 3 &
TR U3 37 B S A7 5 e TR et E SR B EE TF
HEde WRECA, RIBERE B0~ SREHE th4 oz

U ®IC

19914F (I3 F) 6 H 3 HI6IE 8 4r, Tl 1B & o HUikBA ok 1 dy & F84: U /2 KR 1 7K e
JROICA SkmBE 0 T W dE LA E T c B A, RhENHESBL0EER B4 AT

rEERLUE, M1ICAMEoBRGHZRUE,

IBRFSOM I BRI R ATZ OB B EA WA T hE,
WD BBHELGRL Y, BRAONE R B35 dEHHA T
AERIFICBEMA TR, B3 E VTS < o BN
FTLHMEMD B DIRET T, BN V0L HICHFHLEOD,
EFEBREOREBLEDE D BLDES= 0% S8R0 L
THLIERMBELRS LELEA, FEKBEOBIEA W o
POHBRVAC, BEREROICREICE EDBIERICA-E,
FANE B Uz

HHOKBABOS BT OREE T6 A3 HORRN
AU THARETRICHERZDTHEBLT L EES =1,

BELAOMERET ICHTELWIKRTCHLWRSEE A
WFIZIE L Ao REANB R M 5 = L IR CH - 7=, %
FTMANUCHRBBZCHFS LA, BETSHHUEHICE, *
OEZ RN EREICAR2E <2 U T E BT
HEIICLE,

URETEDICTI NEHANE L TEMER, WEER, R
WREA T —F ), RirSHo4EE L, T 0NE
AT U EBEITE 2ETEIROZIT ANFHRRIERA
EEdI DL LU,

OB, BEHONEBHICELHEITIEE LD, %8
B TENDEMRHD I 4 70 FBS B S L E A B
<HLHZEBHY, BRPORBEIZ—HBICHEDIALTEST
BB, T ATIRE D BIF AR LB LT D o,

b 1 3BE—RU TEMOEMRNH D EE OIS BE T,
FICsifi T nd ) R MEIBA S haurfed:, +fE
A L—XICHiRE < R aAlfEtER Yo E 2 5h, LG0T
EPEATE W AR S RICIGET D 2 L EE LAY, hd
EEMEICSTF B AE DI TA N,

— AN IZ SUEHRE A RTHE T o 7= AW R G BB A
TYH0T, BICEERORAEICEL D Lick s, BIES
DX Z ANIFFEIZICU (BErhiaiRE) M5 5 B X,
7 FR e I B R B R, R B SR L,

SaEfs
KIS & D SAEARM TN ST ARSI 2 il

seared zone

1 6H3B8okPurEE
KB4, SkmBRIT R D AE_E A
DR E TREL 7=,

On June 3, 1991, pyroclastic
flows rushed down to Kita-
Kamikoba, 4.3km from

Jigokuato crater. The entire
area in their path was scared.

HRBEOEDEN, SEOKFIC L 2REBEZENT,. OEROBEADEENEE > T
DU THEN CETRAICKATYMEDTEL LEERNTHE o, 2EMICREEYHERS 7218
BHRSIFECLTVEN, 2O MO TFHRICEIL TEEBIBE O BN B AL T o BB

FULKREREREZFOCWEZ L ERLTVS,
HiEE 1 SBROPTEFRUREB LboaLh ok,
HEFIZLDELD

X1~ 5 FAERAORRE EICKEROBEOKEERLELDOTH D, BEICF|VTHEE
SHBASNEEFEL HHBBUEL TV D, BEORRIZE A BEMICEALTED 97,



54

FIETERELR SO TYFOREA L <BHATHS,

LN ORAL LBORFEERLELOT, 4H0BERENE LT, BIESOHNTHIHEH
EATHETS o 7= 6 BARABEABEY | ROBWTSH HBIR L2 IRHTOBERANLEATYH
5,
L6H5304> O EZ A D S —SEOBAME & R AHE T 2 1918309 F TICH 3IFHEHELTWD
M, THBRBROl—HOEE TH o7k,

Bhyic

BBy 0 8 o T DO REAVEIC IR B1594 (MUGHRAS) DIHESML ., BICBIAMC S
wf%%<mﬁ&ti%%wtﬁwto%ﬁt@ﬂmbﬁﬁét%m\&%Tt<&5ﬂtﬁam
MEREZ BHY LET, '

i | F SRR

1) 47 HEmALk ; 19914E 6 B 5 H o FiBHEIRIR % —ek iz,

19924 (P4 4) 2 HU4H

$ £ ZORETHE, WH, T YE > =B ENMAROERR KoM TH oK,

U6 A 3 H o kR KB HETEB O E
By G R BB 25 S T I L 15 AR 3
m%ﬁ(ﬁmzﬁ)nﬁnﬂmmkuk‘m%mwkﬁﬂ%ﬁwrwtﬁm%ﬁm(%EL%%)
. 19914F P 34E) 5 ALSHEM - WEH LW BB EFC LU, BEIT EAREELD S Fil
HEONNC A TERS KIS HE VT, ERFEARE,  T04 U 5 AHICERIFEROK
BOBICAWELY 5 20T RENFTRELE,

2 Ok E. FF I R IR B Y . BHERORLEK > TR LI A, 19014 (F
&3%)SHBB\%%4ﬁﬁ,Mﬁ%ku#%:n&vu&wﬁkmﬁmkWWﬁ%EL\%M
@E\%%ﬁ\%ﬁ%%%&ﬁﬂﬁ&ﬁu%ﬁm%%%ﬁ&u&ta%n,@%k%&ﬁ%%km
ﬁ%%b\%Emtxﬁwﬁmﬁam8®%§&%%16%wkﬁ%t@oto
1 kFEEEFEAE I

19914 (PR3 4) 6 A3 H () 160748
(HU . BAWE BT BT AOLF#No, 4TIC & & & 16IF084))
2 KRR R
T HBER WK 1T (R M YRR T el N ey )
3 kWU SEE SRS AT
P51 B BT b e AR R O R _EACE T o0 —F8
4 BRI
19914 CERS4E) 6 H3 1 (D) 1611043 3L
6ﬂ35®¢%w%ﬁﬁ%,ﬁﬁW%k*%Wmﬁ#ﬂZﬁHﬂTKWﬁ%ﬂ¢mﬁ%%Zﬂw

($y72%$)ﬁ\wﬁmﬂ@‘k%&%tt%t%ﬁ&Mﬁ#%ﬁ@ﬁﬁbw%wﬁﬁoT<

H50ORMAL ., FREAEPAAHEL L,
5 FHRE

6 A3 H. 15B464rEH 5 BALE RO MEHA, $EEEhOE Uz UEEBIE L 5 A,
MRSl KB NI LT 5 & OTFS % BT, LBIF0TH EIBEREM K D iC KB ICHERT U 2
%%ﬁ%%ﬁT\kWﬁk&ofkuﬁwﬁﬁéTU\%@%%Mttk%ﬁm%%ﬂl%ﬁﬁt
FCRLE,

Z KRS & U, AR OB B BERE . I o EBRE R CERESDETRED
SN B b L bic, AL BRI L B EARBITO—BORB1T9M (5408, JEEFK 13080
BHEA L 1=,
=171 362 RV

1651 04, Barh O ACEES 2 ABRIE, AR AR R SR, D ICARE I R T, Y
4 L % B,

KPR O e IO = 8, N IR R R OLEA K E) L A S K ol E Tk,



55

Bl GRS AP HEIC SO AMEDN VLA R RIE L RIS o WIS ARG A
A E 3BoKAT, A H0R Y THENET) |
W, S ARKREE T, AEEEIERAR AN, LU, 2R QU R prh o U2
AR L T UL B BOR SRS~ HUXE
AESSIIIOBEHSE, WRUYOBRKTT A 8= AR E 2w, TS
—75. 1609476, ZEILIT RIFAS KB LA ¢, Emork o A RIER > 7 HERRE AR K
W R, IR R CHlE, R0 R, AEBRHSC R R LGS ARy Tl
IS, OIS E LA SR,
16IRE094 T, iR QI HE S . REFABHBIZ (3 R~ o it oo LK % S i
16IFL T4y, AW, HIF A ABARICSBoABHA VLTI EFIC LY 34
B 7. BUBAT IO S L A TE S TU X — YRR IRITH =, EoT, K-
OEEEUHRABECNET LR, FOXE My, T0 VTR E IR R ORI
¥, MAHIZAES L D20 0E, MRTCIGATH% U2 HETN % [FLERL R b s
Ao & ) BORIRE & E M,
167454 B SSIRROURIC . AL L AT o8 A U = 8655 00 ACE 4y B IRRAIGIH o) sk 46 % 15ER.
RESOSE O KRIELEZ MR LAEAHME,
L7094y KFEOTEIIC E S Tk iR R, MACEWA. AR AT SR Tl
17HF154)  [ERESTESRIG CIAHIE) WA % B, KBESoRIUURICE HLN
5. [EhE & B e U T8,
91154 LT L @i ~SREE L T v A HLEB RS040 S KUY, (IR, Wi
RO AN 2SR —ic L BT 5 EEH, )
93FA8SPE  HOABLELA IR R . B A bR 72 o, 251 HR Y OL Uk
FITF) Wl B,
23115534y IR IR & VUL A SR RS, KB ORI, R ARSI AT R R
Bk i imbE X A KL
Ve A4AH TS, LHI0BEREAD TR 0k 28BN, SIRF075r 42 B IETTE0E UK
2 CEEARE, 1205374 B AR ok R ) TREKIED) . 1317485331
H A L VIR
1605134, KFAFUREES A L ikig (7R HEIX)
1605194y, JEE AL (8 3BH)
17154 . KFMGTIEEY A L ViR (88 5 /NER)
LTHE054y . KEFE4EH A L VIKIE (EEMIX)
7 R

(1) B R AHE (TR 3 48 7 12H BT
BRI R | RGO | iR RESAILRY | FERAR
| o =111 48 124 172 4415 | 18 1A
i _A BT 1 8 7 2 ¥ 8 ¥
=) it 4 9 130 1748 4 6 [HAF 189 A

¥ FEWRSAETH 3 H~120 F THEERO A 21, BHESIC & - TREE
LEbDTHS,



56

(2)3E54
E 4 % & BEE | THTHE g
60 4 BHE 1A 20A 31A 52 A
6H19HBIE|] 36A 12A 4 A 52 A
BH25HBE| 37A 11A 4 A 52 A
TH18HBEE| 38A 11A 3A 52 A
(AIHEBFE &) (11) ( 2) ¢ 0> (13)
8 WEMRR
HEh AR JGER R
B JET Hb IS T B S
BRI D HBE AR S D IEE O RE R ELG | R | B it
e | IR | 2
Hij) £ s | s | TR
HalA R 123N ] A&#W13 ®110 3110 5(141A
AR TH 5 & | BEEAH - BB E 1 ANE - BiK 1 8&
A H A |kl 3 A - AABE 1 AILE 1 1 8&
W 3 & | WX HIW ~FRIE - RN - B 35
fg§ 4r H 16 | BHbEIE - 1HRUNE 2 3H
Mo H 1& | IR 15
f EH 15 | 1R 1&
W% H 1& | HE - Bk 1&
iE 8 B 15 | ¥R AR 1&
I K &k — (UEBERH 1k D ME() 1 13
it # g { 10 (AR O ¥E() 5 3 1 8¥9h
Mg A 7 ( " ) 8 5 2 04yh
T fifiFon 7 ( " ) 9115 3 1A
HBFAU — (1H% - B - =0 1 14
H O i 194 1 4 244
O hEsEREN S KRR
(ot S tthisk) o Sk 9) (H%RAR)
(DEEH 1 1EFA 1, 09 0fiF 4, 222 A
(2) BNy 8 HiIR- 6 7 4 2, 741A
& F#t 1 9BTA 1, 7641 6, 983 A
10 =&k
Kie FikF 22 SHEHH 16409 AWNUEKERKEDS
KR 22C 1 94 54 AUk KEH MR
Tai 6 2%

s 3 m/ s

JA it (N)




57

Nl
0.3 .
TN

fa T = Vi E
- T =
=

T

G PUAN DPE S T 6 ‘He b
2T UGN =4 N TRBE D <F IO EEYSMIEl © K



58

6H4H.L%ﬁ%mmMTmﬁF—Amﬁwﬁf$ﬁkﬁ@MWMMm~%ﬁ%bm,mnw
uﬁﬂmmm®%MMmkuﬁ$utoﬁotEMF—Ammﬁu%%ﬁmﬁ&ot“h

b ) 1 oy SR BOR TR
8ﬂ4BT%OﬁEME%ﬁﬁmwﬁﬁﬁﬁ%%££U,@LQ%WﬁHﬁ@%%ﬁ%Mﬁ<@
%EWMﬁ,W&VﬁyFK%ﬁbEQWE%M&Iﬂﬁ%%(ﬁ%ﬁmeW),ﬂU37&~
8%,ﬁt%ﬁﬁﬁt%mﬁﬂﬂﬁﬁﬁmﬁ%%%bﬁﬁ%%%%%bto5:%Eﬁ%k*%m
%%M%%%%,Hmmu@ﬂ%ﬁﬂﬁ@%%%%b%ﬁ%%%%,4ﬁW%Mﬁbtu
6H7BEMW§%%&HWWMW,AU%%,ﬁEGHwBEmWﬁLNMEHW@MWt%
ﬁémto:m%ﬂuﬁ%ﬁ%ﬁﬁﬂﬁTé7HMH$TH%7HBB@%@EM&%WM®%E
Zmﬁkﬁvtoﬁ%ﬁ%hﬂbf%ﬁﬁ#%@%ém,ﬁ%ﬁ%%ﬁ%%%%ﬁ%%ﬂto

BHSE(ima),kmumm%FHAﬁmiéﬂTGﬁBHkﬂb%ﬁmmi%%%m@ﬁ
%éuﬁotu&wﬁm@63@wk%@KWﬁﬁﬁﬁb,%memm&mﬁkﬁ@%%wwkm
h@ﬂﬁmmHTU,@ﬁm%mmmmmﬁ<i?ﬁbto

:m%km%wk&%ku,km%%Ww,%ﬁﬁ@m%**,tﬁﬁﬁ@ﬁ%ﬁ&mﬁbto

it,k%@mﬁk%%%ibtoLﬁb.mmﬁﬂmmtﬂ%bfbu,Awﬁ%%%m&#
otuﬁ%btﬁﬁmmﬁ(ﬁgﬁﬁn)o:m%%ﬁ%ﬁ—b@k$ﬁ%%btw%:%m%,:
DRI 0 0 BRI AN S 55 2 T K LR LGz,

6 H11H CKIRH) 23:594C id Ak LI & TR L BRI K (T Rk) HiEgokz, HAE
Btﬁﬁt?ﬁ*,ﬁﬁﬂ@ﬂﬂﬁﬁﬁﬁ,Bmm®7mybﬁ§1,ﬁWWEM%%5itﬂ%
E(ﬁﬁ)mmcm%ﬁié%®®&oto:m@%t%ﬁkﬂmﬁﬁib&woto

GHHH.zm%kmm&ﬁﬁtﬁ%&$%%5ztoﬁ%@m&ﬁmkm&@ﬁw%MLto

koW W OB E M 1 0% R 34E6 H12H 13IKF05 5y
BANE P
H 1 o HEE G Z 2B H L AR THNOBIRICSHY 9,
%Mk#%ﬁw%kmmmmm?wau;&&,mﬂﬂukﬁaﬁmﬁEMémfwiio
A0 JNEINC BB BRI BLITT .
<203 MREOBRESI~DBRE
- BF AP E NS L BAGILTEA R L T V3 0T EF Y R KILOBNC ILAR IR Z 2 7]
%ﬁﬁ&étuﬁ%ﬁ-%tmr,%Emmtkarwtvzns%%%umﬁé¢¢br~ﬁu
BELEIALIRRLE,
b#b,Eﬁwzmm%@%mﬁ%ﬁ<m#émrm<Tﬁw?&oto%ﬁ%%ﬁ%ﬁ%%ﬁm
%%ﬂ%ﬁ%ﬁ%ﬁfﬁkbt%%uwﬁﬁ%é%mﬁ&6@?%&&@&,%miéﬁKﬁAw
ﬂvb%%mezkjt“ﬁ%%%“tﬁ@@%ﬁﬁménfhto6ﬂ3H®%%%%Mbt
%ﬁﬁ%%<®A&®Wﬁ%ﬁ@t@otho&ﬁu&ét&uﬁ?ﬁﬁﬁ&émto%mﬁ,
k%&@%ﬁSﬁmﬁmkkWﬁﬁmiTE:%mﬁotu
2 S T - w7 29 346 BL2H18K505r
LI MR 78 %
km%k%%&%%%&mmﬁwwwﬁ.%mmwkmmmwmuourmm$5@:xyb@
BELE LR,
%m@?u,Sﬁnkor%kWﬁﬁ%%b,%EGHSwamﬁ@kWﬁuﬁﬁm%ﬁtﬁ
FAHAERBOTHDE,
SHuﬁmﬁwtinﬁ,8Humt&otmm%kuwﬁmﬁ%waﬁwﬁﬂﬁwmﬁﬁ—
®k¥ﬁ%bn,%ﬂﬁtd%t&@%waﬁmﬁbrmé:&ﬁMﬂémto

11)$m%m,m:ﬁ%@wmﬁ%ku¢oT$UEWEwawmﬁakWﬁ.
k1ll, Vol.36,N.3, 391~393p, (1991)
12) F3GEM SE R EIGEE R T35k, 2Tp, D UHIN, 1992483 A %17



59

6 B11H 231594y, RO kGBI R 2 WHEOER L B RATEKEhE, 2, kDo
FEHAMCEADPETL, BEHESTRARRENE Y FA-MVEEOLONRD N,

DEoZ ey, 4EIOEKEREEROLOLRRY, PPEBREREEFCEHOTHHZLH
ABNDSHBILEE N —LOMEEED KA TEAG2EL T 2 KB Y K2 2 ] fEf:
MY, KIS ELERALETH B,

6 A30A (AWER) , KEAEHA, KUEIAER CHE = AR RIS LK % B
B Fokiwlobi, pHraaEcifoRLE,

A F T 6B L HiIclERAY LTHY, 6 A0S 7H 1 HiCh i THERATER AT L IR
NERTKHE o7, 6H LA ADGA~TRIICHT TRNED S B Y BRA TEFICHEALERE
B BA L RHEIERT R O3mic &V, AKIBN LR TAXRAENSRLTHCRE L=, oA

HFEELS IS GO S ds &

19914E 6 A30H (H)
18 ER_AEL LR
fic L) kL ERE

5y FR AL L iR
5 IR 8kl BRI <

By BUtidL ooy
ENE S 75K/ <
LRGSR o EAE
UirE TELE,




60

¢MMWm,Eémvm?ﬁ#i?ﬁbtmommi@ﬁm%%ﬁﬁ?&otmn
ﬁ#n&éﬁﬁm%,W%mwm%Eﬁﬁ,mmm,%ﬁﬁm%ﬁu,Eﬁﬁﬂ%%ﬂmﬁﬁw7
ﬁ(ﬁ%&%wm)%ﬁ%éﬁto:miﬁﬁmkmﬁ%mmttot#,ﬁ¢®@ﬁm%-mm
mmtm?ﬁﬁ%%ﬂifmiﬁﬁﬁb%ﬁ%ﬁf%ﬁ%ﬁ%%UTotow%ﬂﬁa%ﬁzﬁf
Hy, EREEBHELUTVE,
it,k%wﬁmW%EMT%iEﬁﬁ%ibto&%Mﬁ,#&%Nﬁt%%ﬁmtoWWM
vy lBoBaEEbHEb :
19914653 HKkRFRHELOTBBROBH &ETRI .
6H85®kk%ﬁ%¢u%,%Eﬁ%@%ﬁﬁ%?&éﬁﬁ%ﬁhU%%E~%EM&%Mi
B hEROEEBICRERBEESEA .
%ﬁmaﬁﬂmummﬁﬁu£Maﬁﬁa%ﬁa*%%ﬁﬁbﬁﬁfé2%%w:wza@otu
ﬂﬁmﬁﬁﬁ%ﬁ%t@?b&ﬁﬁﬂ%,&ﬁﬁ%ﬁmmﬁ,ﬂ%@%wmﬁ,m%,m$%¢N
TOmICHELE,
%:fﬁhﬁﬁ#%w6ntoBHmHEnMﬁ%®71U~ﬁ%E%%~ﬁM%(@E%W)
tmﬁ%%wtoit%ﬁ%%~mﬁm%mwﬁﬁ&ﬁeHmBﬁﬁ%%@&EmE%%&bto
7H6BESHBOE@iﬁﬁﬁ$ﬁt@afMtiﬁﬁ%ﬂ@h@%%ﬁiﬁ@%ﬁ%ﬁm
1mﬁﬁm&énﬂﬁﬁﬁmﬂﬁﬁﬂ%&&ot7H%Bmm¢%ﬁ%%%ﬂ&$mﬁwuﬁﬁﬂ
mﬁﬁ%z%n,¢%w%~$%4%m%mumafﬁﬁ?%é&ﬁt&oto%n&v%%ﬂi
D 2 B 01— A AMEMIC T A Tl A EICTR o 2,
F O ORIZROETH 0T,
1 25 BB
(DEHE2 5 158
6. 3 EE 25 180 B~ 5 E (e )
12 ST 2 s AR
F A FUR T o~ PETLIT A TH] (2w AR )
" B
16: 43k Y £M@EEITIES
0 7;U—ﬂﬁ%%wwm~mmm~1Oﬂ24ﬁiﬁ%ﬁ%%~ﬁm%
SR =) — 6 HI0H~12H, 6 H28H~10H24H
6. 20 ErRMEIATRIG  12H 2TH £ T BRI~ HE
B R R, THERRR, A1 8
7. 6 6 30H p AR T ME 1o DTV EHE2515 - Ak~ [
O F AR EVEEN L BRI TVW A T E T L R EIERL, TR,
Mo AH M ARITAEE oz,
7. 27 ] HLfT O A0 TTBARG (BMH 0 d2)
12. 20 18:00&% HMHEBITAMEL oD,
(2)|EHE 5 7 55
6. 3 T E 575 0 B BF ~ B iR J5 I (B2 A
A IR T I ~BER TR & (GEmARND

T
= Qo 0o ~J

6. 8 B E S /|~ A BT A AR 22 A IR AT A oh (AR BFEGE I & W)
2 Bk

6. 4 17:00% ) SH{K

6. 5 -y ER~EEE RV R~ EE o U Y R U ERER G

8. 1 v R~ AN HT Y B U TED R

8. 10 Ty o B~ E U

12. 27 208 HL.3 Y (2 R BHm

1 3) Ptk : BANGRIIC KM L Fi% 3 /6 & €72 19914F 6 30 H o BERTIGE),
LA ALK FEOREYT, 11~29p, 199246 A
14) BB AT : WMIEFEEK L KL ASHHRRBHE, 30pp, 19924 7 A



61

3 Bk
(DEE25 184
6. 3 Ak BE~ 02 B o8 E8 T
BE~GEioMER) ~FFK(L 0. 1 45E)
10. 15 BFEAFE~OzE 12380 2GR 8G GRY 131EE)
12.20 WL UETRIG
(2)EHE 5 7 5k
6. 3 T~ LERKE BE~ZAHR ER

* B 5~ B AR R EST
6. 3 Bl ~E RS CET(L 2. 2 4 BELE)
12. 25 BR~MER~EO~BUCEHN 2GET
6 HLEEAS 7T AFEE TORSIHARI A HTH -1,
SAIIHSHUAKDE Fr: B L 3 5/ M ENATERL £, UHICI AKRIESRT L
WESSAB R— L EREBROE, ChidPHTERM~NEYHL, H2EER—L5 B
EL %M%ﬁﬂ@k%@L#/ﬁ@“kmﬁ%ﬁ%éﬁﬂxAﬂwﬁ**ﬁb%wto_hL
#OTAK%M%®FK*MEL%%&E@%&Eénto
9AHISH'Y, B3 R—LICIEY LU A EHICEEICE DAY, LA SREL THO
KILEA N E> Tz, 16 E ICHEGMICROEERES L2 D Tk o,
1 TRERA S O G KRR e R ) A S AR 2RV AR MY KMINETELUE,
18IS T & Bl ot KEATR IR AN BI A B B AD KB L oo, 83 R—L0HY
HUTOEIOIdDEENE L, KRFEAEEA S HE% B OKBIIHC R > TEAY H
U7 E T5 5kn kB Fo, LU, A2 A O TKRERENSEENZY —DEHEL TK
FFARBHEE AGE W B REFARE/NERS103M (D BIEFKE) ZHEWnE,
CORRETRIALABICMEZ T 6 A 3 HoAWEH THET 2 BHEIZ0mKRE X I T
Wiz, UL, KEFRBHE CEREIC L 2ERPREOMIR L 2 < KRRy — o Buc & 5588
NETHE,
EXH 6 PBeEde U 7= XBTFIRIE |~ 2238 9 EB

i . : : 3
19914£ 9 A15H, 19RGHB I BE F—LHELA > IR
Y EAEL THRE KB THRELE,



62

-

%3%%F~A®%%%tMﬁﬁwmmﬁﬁﬁmmm®%%%EMN£Uto:@E%ﬁ%,_
mﬁﬂt%4ﬁ%ﬁ—bﬁmﬁ%%wtot%M®ﬁ9ﬁ§ﬁmA%%EmﬁLmﬁTthEé
HE00mIcEL 2, LLAICHBMILL 2, 2oL F— L0 RMETHRESECE oL .

A TACEHESHESEL, LLHUHICH LW I oM ICH b EE F— LA RS hGn T,
%w%,%5mﬁﬁ~bu%2m%H—A%ﬁ&if@%ﬂmﬁbﬁﬁw,ﬁ&@%l%(ﬁ@m
&) fEmadRE ke BELE,

128 3 BICIZ 5 8 F— AMEIo/NATED & V& 6 IS K — A & RICIRRZ g7z, i F
—ARIRERET, TICHE LRI/ INKRE 2R, el b g ELE,

mﬁmac*ﬂﬁkwﬁﬁﬁibtﬂmﬁmﬂ,@ﬂ%ﬁiﬂ@ﬁu%kﬁ%iofuﬁnﬂﬁ
+ O HBAS RIS, 800 RELE, (BETAHD

199248 (ERL4A4E) 1 A 5 BiC ik kA R L AR E TR40mIc# L2 2A 2 HIS
m%s%%ﬁubﬁﬁﬁmﬁﬁnxarﬁm@%zﬁ(@%@)ﬁﬁu%@@rﬁ?btn2ﬂ8
Emmaﬁﬁﬁwﬁﬁc¢af%tt%3%ﬁ@t%kmﬁ%ﬁ%bt,3H%®%Wﬁﬁm%%
umm&bfkmﬁ%mmwﬁﬁﬁhﬁbfﬁu,vdvm%mﬁ%ﬁﬁrw&mo”

e 7 SRl - R AL NER L oD A% T

FRRPEANTIET, AHOWS, b icAREARA S, AL
~OBGE, 199248 1 B28H ARHIFHKEY.

5[ 2 8H, EAFSHBINGSETCHMNE KK TR T, Taam ()
@ﬂﬂﬁﬁ%ﬁ%MWi?@ﬁt%Mtjwfﬁﬁ%ﬁb%ﬁﬂﬂ&ﬁﬁbtﬁ%%%%bto?
&E@@Tﬁmmtﬁvﬁvaﬁ&ék%ﬁéﬂé,Zﬂi?@ﬁ%%&ﬁd%&%@ﬁﬁﬁ
Z s I LW IEEA A Sk FUE, RicEzolEERLE,



63

MEoBE ok o ¥ OH m28s SRR 4 4F 2 F 28 H 170454
- BN BT
' KL% ;B ‘

KL K TR 22 RIS A H LTSS, BANG O K IIEHIR TS D WTIR O & O Bfi— B %
RAELUELE, BIETHE, 5, H6 F—L0BENEVTEY, FIH5 KNS H, K
ENIBEICKBHEATTL, TOHBIEEIAHUROL D TH o, BESE R—LofHt
HWTHEEOBEHULAKEOTSEY, FOMERTES F—L0OMRIE - TIEXBATH D, THE R~
LOBREXHBHORINS LT, < /0 1 QY Y ORHBIZERE FBE L E2 5h, ISR
koI BIHS ThndkfitEEhs,

Bl E i < 7= B LB PRIER O KEN R TIE, 19904118 %44 UTRA S enfLiE o plpans
WEZh, TOURBERE2 ~4Fndk RS Sh, REE o~V I T sho U=k e
EALND, SEO—EDIEH - BIEBOMBIEHIS BE> LI L 222 L 5B RN s hE
W, <7< O S A7 LICEIRICEBRL T WS EE A SRS, FELLIE & O EER 0y 7k M
THIIH LR TEFRREL TO AR, 2oRid/a <, ERRED oM Tk g e
ELTORVEHNEID,

HEX 8 S AN 5 2 B

IR B AT
99243A11H1AR]1 64%4E

o

FRILRT 0, ATRY S Y KL U ##, HES5 72O FHTY S 2 FIC M Rk s b
THRTH D, KRG 1 42 5 Ofb, JRIAB %2 SKaliid T2, BEORE 2132, 000micEL
KIMK & BRI s w i,




64

MAELOH T E o K DE T OMEEIIE EREHERCRV TV,
E%R—Afﬂ&%tﬁﬁﬁﬁﬁEBn,m&%#&%ﬁmkmﬁlmmﬁﬁwfuéoﬂMﬁ
ﬁﬂu&nﬂ%%kﬂﬁﬁm&vﬂTm%ﬁﬁm%kﬁﬁmrﬁU,m%mQMW%wﬂTmﬁm
EEAE WIRERICH D Z LA HEES WD,
uﬁmzaﬁB,%%%vdeﬁﬁﬁﬁ%,@EF—AMW%E%H.%%%@UE?&%E
énéoﬁﬁk%ﬁmﬂ@ﬁ%mmﬁ%mﬁ,mmmﬁﬁﬁ&éﬁ,&ﬁabf$$Xﬁ@A®ﬁ
il b R o Toan, A%E KLEHICHELSBERIBLETSH D,
nH, BRCETAERCEIIEREERALETH D,
3HNH&03ﬂmECiEﬁﬂ%$btoZ®$Eﬂhfﬁriﬁﬁ®%£J&bT%ﬁ¢é
3 H25HME, STEEN—LMHBELE,
3HK®MW%&M%%M&%&bfku~%wm¢ﬁﬁﬁtﬁb130,vdvﬁ%uﬁ%%
BT,

=l 5 s - WESESE S K — L SEmEXEL Y
(KH  —1)

A
1992434 iﬁﬁﬂ»?aﬁ

»
BO@EEF—A

W1IBEF—A

0 500m
1

L 1 i 1 1

ﬁME@mbtﬁlm%k—bﬁwm¢5ﬂmHMW%KDtmf,%@ﬁMt%zﬁ%F—A
#mt,ﬁﬁ?%btﬁt%m%m@ﬁF—AmTEﬂofbiot,%SW%P—AGK%Mﬁ
SHBHEM%kaWﬁt@otomeﬁ%%4E%F~Aﬁmﬁbt,%@LE%S@%R
—LAEY, ZORMMSHEEEE F—LARERLE,
TE OB E

37 1 B O TR 1 E30MEKIE T EREARE U, BESKEEMN200mA L1
CHLY R & 2 o7, ERE251EH A & 2 o = AV L2 Rib % BEbR U BITalRE £ o 72,
sﬂwB,%mﬁB%Uﬁut@m?ﬁEiﬁmﬁﬁébt,k%ﬁmﬁﬁﬁﬁsfﬁw%@ﬁ
LT, 9ES0AEDSEAETEEEINLEEN Y O BESKE & EE2515 £ MA TR L TE
U7e. [ 150mic o THL o 7= AV 180305 BhIR LT i & e o 72, MK ELIIEF & Tic104
meHo =N, 9~108FDMRFH 29, TETH 7z, JdEiCiE L RIHIRKE Tan2 BRAD E A

1 5) bk, {th: HAFRAR AR L AL TR, 190M4ERILIC BT 5 LA o MR,
9~14p, 1992473 H



65

ﬁ%i@ﬂ%ﬁﬁ%b,mmﬁﬁiéaiEﬁﬂ%iTéZtﬁ%WWéﬂfwtmﬁyﬁwﬁ

HTHRETHH L),

3 H24H, RFRE ELRESMENEL U T ihoBa % G-,

BOEFRIIC 1553 (R&300m, W150m, ¥ 2m,

B I R & o) ST s g
TEFRGE Jnd) |, RS L O EbEST

SRR 25 (R2300m, #F150m, & 2m, THEEMS ) © 5 /128 FHS5E L7,

4 A28H, EEDISOIEENEL U CRARBEO R G E - 7, FRHER330m, 1 6 mo
FOILHEBTE S 3moBEETH 5, 67 HIRLE, -

THI3H, RS SHYM UEREEE WML 4o 7, LOISRIC KICH D L5217 A Yy — o
Y —AGIMT L T LR R AR S hure A N A U AR T L BT L -z,

8 H 8 H, WHGIMI0S AR E4IIC_ R U 25 s 5 ke A BT B JUIN % R L

o RIGFHFIERR A BT BIC KR - 3k - R, -

BB % 6 IFS5CTE A L,

Tﬁmﬁ,m%%ﬁ%*%MM%HEMﬁﬁﬁﬂE%AE%A%EGﬁ%%ﬁﬂﬂﬁ%W@#H

2o BEFL0S, KINDT A ¥ —tz 20— BGME, B
8Iy385y, WL, HRBIITH T A ¥t ¥ — )l

Bl 8 HE)

KIESRTRIRHR AR IR R % L UA 2,
o KRMJIFMTEETMEIRELE, (B

7, BB KON S RIMTTT A KRN 8 1A 2 ISIHNC 1208 L Hi55 L, > 5 LLBAE 0

KE 73 KRG BRTLNT K WP A X G5 5 Bk 5 L LB i v KEMEL % ek X w =,
MCREVHELLZOWIFEE I NISHL R TH o7, Fic9H

TR EIROEDBATH 5=, kiR
LARSER 0D KB C 1 SR U 7=,

IR 1t X ik

TRFL SN THRIBL, KW OB 3O B 50 G A DS i % LEFTHIW %GR T -
o TOLXTEBIKEEE T HOKBEHD SN0 E T2 b M < Ui % B A 7= h T i kb

EROBFYERE, E#E251%, meimn,
o, EEHER 8B, LAER A TER 27,

DU L AR OFEILAILER, NFRHIE ~FAAA
(EHAHE HIH)

8HRE,@iﬁ@%ﬁ?%ﬁ%ﬁﬁ&ﬁﬁ%kmt&UKMMTiEﬁﬁ%%bto%wﬁm
m%ﬁmmmmﬁﬁmi@(mﬁm)Tﬂiorbvﬁflgnﬁibt@ﬁUf%otn
m%uﬁ,mmmmv4#~tyﬁ—l%.2%ﬁ%%éntom&mwtﬁaﬁmmﬁ$ﬁﬁ

TSI EE - ZKBOMME & A T THAILA - 7=,

B AR B L 1IR30 5M 251 5 s SR T Rk AL

ﬁﬁWW%ﬂmﬁﬁM€EﬁthtoiEﬁm%ﬁ%ﬁ%ﬂwto1%@§U®ﬁkﬁmﬂmw

ﬁ#amﬁiﬁvﬁﬁmwm,%Emmﬁmv&oto(E%ﬁﬁSﬁwEH)
:miammmmmmwmmmmm%c&Htkﬂ&iaﬁw%mﬁwm(MHm)wﬁmau

ﬁm@ﬁvtoiaﬁmﬁﬁuﬁ%m%ﬁ%@ﬁ%fﬁuﬁ<?Mﬁ%bum%ﬁﬁto

el YR B SR R 4 13 [ BLAE 0 /K 1| 0 HERE M 4 26 05 1ol & iz U 7

(7 1 AHH 8 HL4FH )

mﬁ%ﬁ-%%mmmﬁ%ﬁntiﬁﬁﬁItTﬁjﬁmﬂﬁmM%ﬂwhnﬁﬂtiﬁﬁ%%
Jint, 5557 niA KNI 2 E TIsIsE L AW OMRM20) Mo Lo ftb Y, 1Ry #9307
A EC BB IANR AL . B8 K G2 1 T iE s 2 m? LWAERICRA LE (&

WHiE 8 14 H )

8 AL4H, KENEH OO TRINO LT RS2 FTdEHBRE, 519

ke 2 LIRS HTEEL, > abh—144,
TEPEERE UM, )

6 BB LI B A
+8  BEm
Bl

=
s IE

2T H— 405 TIHNEA0m, = 6 miZHERS L /=
EHRETOTE (WHALH S H15A )

8 AISH, RIS DN CHRT 6 WHE 1 IR I T L,
AGIGEEA 2, E#H25156800mic - T LEIA M- 7=,

@B L RTEER A
(IirF 5T 8 AL16H £1)
S8 HI5H, RIGEITEBEILO LT RmE

:Mmﬂ%tbf%¢2ﬁkﬁﬁbtwﬁﬁ$
| R B L, KO F R EIET %

EAEMBMICUE, KK SEERTHIE
WAL, LHIRD A — ST 4 270 L
AR THIR R O F TEICHENLEN 58
M TRIZ BT, 5%, BRELBHRT L.

PARRIC I T B AR S B TR AT £ AL I

= JUHiEE L OTWICA S,



66

ﬂt&6&%*ﬁﬁ@@ﬁﬁﬁﬁM@@ﬁW%ﬁ%ﬂM@%&Um%%%b.%Mmﬁékﬁﬁ
?éoM®ﬁﬁ%ﬁ¢bigﬁ&zb—2tﬁ7mﬁmwn%mmﬁﬁmﬁ?EMEmﬁéme
mz—m—@%ﬁa%,%<mﬁmwwﬁh%hﬁmﬁé:&ubfmtoTﬁmuuﬁﬁ%%ﬂ
Hﬁhﬁ%ﬁﬁbiﬁ%ﬁ%ﬁiﬁmb,mmmwiﬁ%%wtﬁﬁﬁmﬁ%t?%ﬂm?&ctu
uﬁb,@kﬁmmﬁﬂwﬁhﬁﬁv@ﬁlﬁﬁbﬁﬁtf,Lﬁ%kwmwﬁ%u@iéﬁﬁ@
iﬁ?ﬂiotﬂﬁ?ﬁﬁﬁ@ﬁﬂéﬁﬁﬁ%ﬁm%&wmﬁﬁfuiﬁmmmmmﬁl%M¢m
M$ﬂ%@%ﬁaﬁwwﬁéhﬁtivf*ﬁM@iE%ﬁﬁ%%Hwéth@%bto(%B
Lip 8 A16R )

BHMB,E%ﬁMBH8B~wEE%$btmmMiEﬁwﬁ%ﬁm%itwtoAmm%u
&#ohﬁ%ﬁma%EMFﬁﬁﬁmﬁﬁum%'#E%Wﬁ,éﬁﬁmmf&oto

#2  TAFIC LS EERHFRR

B B VEILRY Hi
4 B 20 8 284§
A 19 2 21H#
— R 0 10 104
B LK 52 0 524%
ETF#K 39 13 52k
& &t 130 33 1634

&ﬁ,%ﬁBHBEu%.mmm%mf@%tﬁﬁﬁ%ﬁkWﬁ,iﬁﬁwié%mﬁ%ﬁm
TN, HELMTas4ik, #kl, 007BR.

BHIB.8HMBﬁ%%ﬁ%%~%ﬁﬁ&Mmﬁ$ﬁt@ofwt%E%ﬁMEMIﬁﬁ%U
LML o,

9R5H, KENOLEREEENRS =, BRELARENLTT, 57 h— TS, 0008
BTH2.

5ﬁmB,@ﬂ%ﬁim%mﬂwﬁwmmﬁm&MMHma%ﬁbto(%ﬁmﬁW)
mT#6®777&%ﬁﬁ%mﬁH—Aumﬁ&ﬁﬁto%LMW%F—AMEmmEanm
fu,%ﬁm%m&U%E%Wﬁﬁ@é%hﬁ?m%ﬁ&éwﬁK%TmKXNﬂ%twi%ﬁ%
L, BER—LoHB 19924E8 AITHE H8EEF— LA
12 3B HHOBEF—L
SHmH,ﬂﬁ%l%&ﬁ%ﬂﬁ%ﬁﬁuk%ﬁ%ﬁ%mﬁu1@meﬁmt%ibt(%E
HIL# 9 A8)
Bﬁma,mimﬂ%ﬁ4ﬂk~8HMiﬁm1Eﬁﬁ@%ﬁ&ﬁmMHma%ﬂbteit,
VRS R — LD AT B KRB IS THREIICE T LA, (E7)
Sﬁ,kMﬁMﬁ@B%%ﬁ&oto9HMEE%M%ﬁﬂ%ﬁﬂ%ﬁ%ﬂﬁ%ﬁklﬁ%#%
OF— R DEHIA S b & ICHE OB ERRE £ Lo, BEEREGZ, 0607 32—
ICRATE,
mﬁwﬂ,@ﬁm%ﬁﬁ%%ﬁﬁ&%&ﬁcmotummﬂummgﬁﬁmﬁKWﬁMﬁ%@
1{83,000iEMABLERLE, (HLLAS)
HH8B,mTwawvﬁvm&%mﬁ%%Bﬁﬁﬁwbt%5@%FHAHE%$fE&ﬁ%
Lok,
mHBB,:mBmKWﬁw%éwﬁu?&otoW@SHME@RW%%&&%%@T@:&
Tdhot=,
mﬁTE,%Eﬁ%%%?hﬂkﬁ%ﬁﬂ%kMﬁMﬁ,MﬁF£M%EEwkﬂBZ¢Jmﬁ
ﬁ%%%%,xmmﬁﬁMﬁﬁﬁmﬁﬁtﬁbfFﬁﬂ?—&ﬁ%m%ﬁ?mm<,&<$f%m
ML TOBANRIEL TH2PEKEE D ATHED & 581 LAk,



67

RICO AL DEE RF—L08E %557,
IXl 7 EEAr - S SRS PR R — 2\ oD
1992F9H 1 7HFH BB & O

Bl F—A

fidmRE

MR
N E

Bk
CESREATAD (5
?%ﬁt)
SN
BRENE T
B E
\\\
N ".|.
\\ \
. A
\\
’ .\\”% \\ \
0 100 200m ’ I \\ W
[ | | RS- %05 I A I
B 7 UTHAERS B 2 7 BRI
“4“*’N EY K—LOME - REEOIEEERL
199241289174 HyatrEE A O o

FEiEs e
ETEE -

mEieH
NG

)y ///’\
memazs (/)0

M I

BEF—LFE@RYT @ F
EIARZFSEBRNEE AARES HEEHH



68

12H11H, BHmEEEomER 1 BUBA CREMOZIEL /3 CEALTEBY, H

KDL DBIE T BIZH 112 260503 L XKL Tz,
HXE O ==

(R12B &)

gy KR Ui

B IIES I AKEN LR~ T AARR. 19921081 1H, et o e 2
X8 12AGARE, BRI - Bk

126250, BEMEETHIZZhENREENER
A e 2 SRR o—8 2B, BEEEEO
— W E NIRRT ERDE, THIK 2T
BT A2 - TV 893, 000 A D D 5 248 14
LOWIADBERZRETHAOND Z LI >T,

L, EHEORICHHKEREREOEN
D EER FABMX e, SaWo—8, &
LH AT ABO—MAMBEESha sz, 206

r,; JEFFKR E/SER -
" HEH B
/,J (D =RGE s BT
[t =t gl

WK 4 FLA45ES2, 009 A LSS C 2 BEE ODIE |

AAaOPRAD, BEEFESROAIZEEIHIZET
%, (EWHH 12A2684)

fEARBbAIIEBL, RE»SHEEEELENTY
2 EEHE LB KH—Wmr R, BERof
R A TEN 7 BT - IR T, R Or R SR
AES L TTEO =N AFEESEE hHEmhT
WCELRLmL EiFE .

F 1=, NPT Bl BRE, U ERBEHERERIC
IS KBGO FE TSR AEEE L, ELJE
WL BT Ed.

/(250

I e S D 5 & 2k o F bt

R - RI0n s/ )
i
S A = T/t

A
o
EHMNHDEDeRR

—

171

(EHER  19925F 12 H26 BT ORD




FIRRAEAETIFATH 34, 69~79, (1991) WX 69
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HoET - HENEH -2 & - T
Character of fon Depositons in Nagasaki Prefecuture

Atsuko MORI , Ken-ichiro YOSHIMURA, Toshiaki TUTUMI,
and Taiji HIRAKI

‘The precipitation of atmospheric pollutants was collected by bulk type filtered precipitation
sampler at nine sampling points in Nagasaki Prefecture from April 1985 to March 1989.

The average depositions of major ion in all points were as follows ; CI': 7.4, $0,%: 5.9,
Na":3.7, NO, : 1.4 g/m? - y. Non-sea-salt 5042' deposition correlated with the precipitation,
H* deposition, and NO, deposition. The behavior of these ions resemble in all points .

The factor analysis extracted two factors that the first one originated from sea salt, alsothe
second one originated from artificial emissions and volcanos.

Key words : ion deposition, factor analysis
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Periodic Analysis of Time Series Data of Air Pollution Monitoring Station

Shigeru KOBAYASHI and Masayuki HONDA

The fast Fourier transform was performed to periodic analysis of the series data about hourly and
daily mean values.

1. The peaks of the Fourier spectrum were obtained on hourly mean value of nitrogen oxide
(NO,). The largest amplitude was that of 12 hours, next one was that of 8 hours, followed 24
hours, 6 hours, 4.7 to 4.8 hours, and 4 hours.

2. The periods of 24 hours and 12 hours were obtained on time series data of photochemical
oxidant and wind speed. The same ones were obtained on suspended particulate matter (SPM),
but their amplitude were small. The one of 24 hours was obtained on the series data of sulfur
dioxide (SG,).

3. Periodicities were not obtained for the series data of daily mean value of air pollutant and meteo-
rological data.

Key words : periodic analysis, air pollution, fast Fourier transform
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Nutrient Release from Sediments in Omura Bay

Koichiro KATSUKI, Kimiko YAMANOUCHI, Hisatake HAMADA, Yoshiaki FUCHI,
Satoshi AKAGI, Motoko TOYOSAKA, Masayo KUMANO, and Fumitoshi HIRAYAMA

We examined the release of the nutrients in anaerobic condition and the prevention of it by
covering the surface of the sediments with sand in water tank apparatus. The amounts of
oxygen consumption of the sediments were measured by dissolved oxygen meter.

The changes in the concentrations of nutrients and heavy metals in the sediments from the
river -mouth to the inner part of the bay were examined.
The results were summarized ;

1. In anaerobic condition at 25 °C, NH,-N and PO, Pwerc released rapidly , and those

amounts were 7-16 mg/m” « day and2 1-3. 4mg/m »day respectively .

2. When the surface of the sediments was covered with sand, the releases of nitrogen and
phosphorus decreased to 64% and 20% respectively .

3. The oxygen consumption of the sediments was inhibited by the addition of antibiotics
to the overlying water. This results suggested that the most parts of the consumption
were concerned with microorganism activities.

4. The sediments at the nearest part of a river mouth abounded in sand, so the concentrations
of nutrients and heavy metals were very low .

Key words : Omura Bay, marine sediment, release of nutrient
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#2 KEOBFBREWEOHRM
Table 2 Reexperiment of DO consumption by the sediments.

BHEBFE(g/1)
Bk EENo.
HEH FHE SD CV%
1 2.6
ST. 4 2 2.8 2.65 0.19 7.2
0~2cm 3 2.4
. 4 2.8
1 2.5 )
2~5cm 2 2.3 2.35 0.13 5.5
3 2.4
4 2.2
1 4.9
5~10cm 2 4,9 4,88 0.05 1.0
3 4,8
4 4,9

SD:BERE CV%: EBHRE
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#£3 EHEOBAN, BIBREEEE (mg/gdy)
Table 3 Vertical changes in oxygen consumption by the sediments
at each station.
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BB BT BIBEMR & CRM M LA O
TBT, TPTitEW

Em= - WA - BAHRER

Content of Tributyltin (TBT) and Triphenyltin (TPT) Compounds in
Marine and Its Processed Products in Nagasaki Prefecture

Tsuyomi BABA, Yuji RIKIOKA, and Keirou TOYOMURA

This survey was carried out from 1989 to 1991. The sample was fishes (225), shellfishes (23),
seaweeds (11), canned fish and shellfishes (25), fish paste products (36), and salted and dried
fishes (19).

The results were as follows ;

1. The detection ratios of TBT and TPT compounds in fishes and shellfishes were higher than
those in the others ( seaweeds, canned fish and shelifishes, fish paste products, or salted and
dried fishes ).

The concentrations of TBT compounds were lower than those of TPT compounds in many

samples. The average concentrations of TBT compounds were 0.161 ( fishes), 0.393

( shellfishes ), 0.014 ( seaweeds ), 0.029 (canned fish and shellfishes ), 0.012 ( fish paste

products), and 0.012 pg/g ( salted and dried fishes ) as tributyltinchloride (TBTC). Those of

TPT compounds were 0.274 ( fishes ), 0.080 ( shellfishes ), 0.021 ( seaweeds ), 0.012 (canned
fish and shellfishes), 0.016 ( fish paste products ), and 0.022 pg/g( salted and dried fishes ) as
triphenyltinchloride (TPTC).

2. The average concentrations of TBT compounds in cultured sea bream and yellow tail were
higher than those of inshore ones. Those of TPT compounds in cultured ones were lower than
those of inshore ones.

3 The concentrations of both compounds in fishes and shelifishes did not change by cooking
method (boiling or frying).

4. The daily intakes of TBT and TPT compounds from the products were calculated to be 4.865
g as bistributyltin oxide (TBTO) and 8.511 pg as triphenyltin (TPT), and these values were
Jess than 1/15 of Provisional Tolerable Daily Intake (PTDI) in Japan and about 1/3 of the
value of Acceptable Daily Intake (ADI) proposed by FAO/WHO respectively .

Key words : tributyltin compound, triphenyltin compound, fishes, shellfishes, seaweeds,
processed marine products, daily intake
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Epidemic of Influenza in Nagasaki Prefecture (1991)

Hideaki YOSHIMATSU, Makoto KUWAZUKA, Kazuo FUZI,
Masaaki KUMA, and Yoshimi CHUMAN

The epidemic was investigated from April 1991 to March 1992 .
The results weresummarized ;

1. Influenza virus was first isolated on December 19, 1991 at Nagasaki City, and the first mass
outbreak was reported on January 24, 1992.

2. The epidemic was due to two types of viruses , A-HINI subtype and A-H3N2 subtype, and
main virus in them was A-HIN1 subtype.

3. Both sporadic and mass outbreaks of HINI subtype virus were earlier than the outbreaks of
H3N2 subtype.

4. The two types of viruses were serologically identified A/Y amagata/32/89 (H1N1) and
A/Shiga/2/91 (H3N2).

Key words : influenza, eidemiology, Nagasaki Prefecture
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Measurement of Offensive Odour in Nagasaki Prefecture(Report No.19)
Measurement of Lower Fatty Acids

Yasusht YAMAGUCHI, Tomomi NAKAHARA, Hiroyuki MIYAWAKI,
Satoshi SIGENO, Masahide MIYAMOTO, and Taiji HIRAKI

Key words : offensive odour, lower fatty acids
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Water Quality of Rivers and Sea in Nagasaki Prefecture (Report No.19)

Koichiro KATSUKI, Yoshiaki FUCH]I, and Kimiko YAMANOQUCHI

Key words : water quality,public water, heavy metal
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COD (mg/ 1) T—N{mg/ /1) | T—P (pg/ 1)

s f=t 4 K
B~k | Ty | R ~ BRA|FH | RA~RR |5
1989 1.4~2.17 .9 0.08~0.18 [ 0.14 4 ~ 23 14
t{1 B (d4e) 19901 1.0~2.5 1.9 <0.05~0.19 | 0,137 10 ~ 1¥® 15
19911 1.2~3.0 2.0 ¢0.05~0,17 | 0.11 8 ~ 19 14
1989 1.6~2.9 2.3 0.12~0.21 [ 0.15 5 ~ 19 10
tfr de () 1990 1.8~3.5 2.2 <0.05~0.16 | 0,00 5 ~ 186 10
1991] 1.9~3.2 2.31<0.05~10.31 10.13 3 ~ 22 13
1989 1.4~3.4 3.31 0.10~0.21 [ 0.16 4 ~ 23 12
i W (@) 1990 1.9~3.6 9.41<0.05~0.21 | 0.14 6§ ~ 19 10
1991] 1.6~3.0 2.2 1 <0,06~-0.20 | 0.13 4 ~ 22 13
1989 1.5~3.0 2.2 0.13~0.36 |0.26] 13 ~ 48 28
K, ik H 1990 1.7~3.2 2.9 1 <0.05~0.22 {0.12} 11 ~ 29 18
1991 1,7~3.3 9.31<0,05~0.81 [0.22] 14 ~ 55 25
iogg | 1.7~3.0 2.3 0.12~0.25 | 0.17 7 ~ 33 11
I 1] U 1990 1.8~3.4 9.3 | <0.05~0.32 | 0.16 5 ~ 26 13
1998] 1.7~3.0 .41 0.06~0.90 | 0.22 3 ~ 25 16
1989 2.4~3.9 2.7 0.10~1,21 | 0.3L 3 ~ 48 18
i R i 1990 1.8~3.8 2.9 | <0.05~1.27 | 0.22 5 ~ 27 14
1991] 1.7~3.6 2.4 1 ¢0,05~0.73 [0.22 7 ~ 23 15
1989 1.7~4.1 2.5 B.11~0.46 | 0.21 8 ~ 52 18
7R il il 1990 | 1.7~4.0 2.5 | <0.05~0.38 | 0.18 5 ~ 24 13
18911 2.0~3.5 2.81 <0.05~0.40 [ 0.18 5 ~ 28 17
1989 I.5~3.5 2.6 0.12~0.35 [ 0.20 7T ~ 29 15
oM B 1990 1.8~4.3 2.61] <0.05~0.2% | 0.16 5 ~ 27 11
1991 1.9~3.1 2.6 <0,05~0.36 | 0.106 3 ~ 37 17
1989 1.8~3.7 2.7 0.14~0.31 |0.33 g ~ 33 21
7 - B 1990 2.2~3.9 2.9 <0.05~0.28 | 0.16 7 ~ 27 15
1998 ] 1,7~4.0 2.9 0.05~0.66 ]0.20 7 ~ 40 20
: 1989 1.8~5.9 31| 0.17~0.4L 10.28] 13 ~ 51 22
o i onow 1990 | 2.4~3.8 2.9} <0.05~0.28 | 0,20 § ~ 42 19
1991 2.4~7.1 3.3 0.11~1,04 [0.33 5 ~ 69 30
1989 2.0~3.1 2.7| 0,11~0.30 | 0.20 9 ~ 21 14
b e L 19901 1.9~3.5 2.6 <0.05~0.31 | 0.19 5 ~ 35 17
1991 2.3~5.0 3.0 <0.05~0.58 10.21 4 ~ 48 18
1980 | 1.9~4.3 7.7] 0.12~0.85 | 0.33 7 ~ B4 24
1% 5. iy 1990 | 1.8~3.8 2.51 <0.05~0.31 | 0.19 5 ~ 33 17
1991 2.1~5.2 3.0 0.05~1.59 | 0.30 5 ~ 53 22
ig98g| 1.4—~4.4 7.6 0,12~10.45 | 0.22 T ~ 44 i9
AW B 1990] 1.8~3.3 2.61] <0.05~0.20 | 0.13 6 ~ a7 13
1991 ] 1.9~3.7 2.61 0,05~0.40 }0.18 g ~ 28 17
1989 1.8~3.6 2.6 0.11~0.29 | 0.18 5 ~ 40 18
i3 L i 1990 2.0~4.5 2.7 <0.05~0.32 ) 0.15 7 ~ 23 14
19911 1.8~5.4 7.7 <0.05~0.29 10,15 8 ~ 68 18
1989 1.1~2.9 2.0 0.09~0.28 |[0.16 7 ~ 21 13
A i ity 1990 1.3~3.3 1.9] <0.05~0.19 | .13 5 ~ 18 12
1991] 1,5~2.8 2.1% 0.05~0.30 [0.15 § ~ 117 13
1989 2.1~4.8 311 0.18~1.59 | 0,41 1i —~189 37
A 1990 1.8~4.7 3.21 0.09~0.57 | 0.26] 15 ~ 59 30
1991 2.1~4.2 3.0| 0.08~0.58 |90.27 7~ 34 21
1589 1.0~2.3 9.1 0.06~0.25 [ 0.16 5 ~ 16 10
& i i 1990 1.9~3.8 2.4 | <0.05~0.28 | 0.13 3 ~ 18 11
1991 1.8~3.1 2.4 1 <0.05~0.23 {615 5 ~ 22 13
1989 2.7~4.9 37| 0.33~2.79 | 1.42] 34 ~220 | 112
SRR & 19901 2.7~7.1 4.8} <0.05~3.40 | 1.58 | 31 ~1886 93
1991{ 2.0~8.7 390 0.11~2.50 [1.23[ 42 ~148 g4
198945 8 & ¥ F ) HE 2.5 0.22 18
19904 [ 4 ¥ T 5 2.5 0.18 15
199 14F JE 2 1S T 2.6 0.19 18
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%2 1909 1FEE (ER3EE) AMRARTEE (SETHE)
IHH N\ A 4 5 6 7 8 g |10l 11 ] 12 ] 2 3

CODb (meg/1) Lol 2.7] 2041 .01 25| 3.4 31| 27} 26| 2.4} 21| 25

T—N (mg/1) 10.2510.20 (0,38 |0.38|0.18 |0.18 | 0.1270.08 0.150.150.17 | 0. 12

T—1 (ug/1) 13 Il 18 20 12 21 24 21 1 21 22 15

pnu7shalug/1) 27| a.6l10.6 125 1.6 7.9 48 3.8| 2.2 2.8 2.4} 3.4

EHEE () 56l 481 3.5 35| 61| 37| 43| 52| 580 58] 58|63
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®3 199 1EHE (PR3 AFMRAT B UB ST AT KB RERsR

BOD (mg./1) | T—N (mg./1) TP (mg. /1) AIERER (MPN/100m])

oo BB B | RRAK | Y | BBk | T (B b ~ Bk
IR RITNTECR 0.44~1.00 | 0.81 | 0.027~0.041 | 0,034
BHE I 8 KB 26 ~4.4 | 3.3 0.022~0.067 | 0. 036
;N e 0.23~0.75 | &.56 | 0.007~0.025 | 0,016
KEFINK EFHg L3~2.2 | L6 0.044~0.058 | 0,048
SHERI NI T 0.67~1.8 | 1.0 | 0.022~0,044 | 0.03]

MK IR | <0 5~4.1 20 [8.37~1.2 | 0.77 | 0.017~0.073 | 0.050 | 4 65X 102~1. 7x10%

MAKINEB®E |L6~12.0 6.0 !11.0~41.07 25.0 0. 062~0. 530 0.390 | 7. 9% 10°~1. 6 10°

Bk 2gE | 0.8~3.3 18 |L2~22 1.8 0. 092~0, 360 0.230 | 7. 8X102~8, 2x 104

RENEHME 0.5~9.4 2.3 10.59~L9 1.2 0. 017~0. 055 0.040 § 2. 0x10%2~3, 5x 164

B 28 Nl % HE 48 | 0. 8~14.0 7.6 1.3 ~2.1 L7 0.320~1. 100 0.600 1 2,3x103~],6x105

PH # 1R T | <0, 5~1. 4 0.7 1€0.05~1.9| 1.0 |<D.003~0.030 | 0, 014 |4 5x102~]. X106

Fo M FWHE |05~L4 | 08 0.0 ~16x10%
ROLMKITH [<0.5~23 | 0.7 A 7.8X102~1, 6x 105
ABFNIRIBEE |0 65~1.8 0.8 0.0 ~2. 4% 10
A BB | <0.5~2.3 1.2 0.0  ~17x104

¥ OB K B O1<0.5~2.2 0.9 |0.22~0D. 79| 0.55 0. 010~0. 025 0.018 | 3.3X10°~3.4x 103

TRINAR L 75 <0 5~2.9 Lo |0 40~1.2 0.79 0. 015~0. 046 0. 028

ZIRHNH2mE | <0.5~3,5 L3 [1L0~21 1.4 0. 049~0, 210 0. 800

INFHAIIRAG LR | <0.6~2.7 .| L2 |L0~8.2 | L5 | 0,046~0.330 | 0.098

FTRINTF-E8 Ei [<0.5~2.3 1.2 [L5~39 | 0.30 { 0,063~0.100 | 0.100

£4 BEOBEKXKINOAKE

HBfi:mg, 1
£ 1984 | 1985 | 1986 | 1987 | 1988 | 1983 | 1990 | 1991
n/m| 0/6 1/6 1/6 2/8 3/6 0/6 4/6 3/6
o MAX [<0.01 | 0.02 | 0.04 | 0.01 | 0.03 [<0.01 | 0.19 | 0.09
. n/m| i/6 4/6 3/6 2/6 3/6 3/6 4/6 2/8
. F1

MAX | 0.06 0. 11 0.03 0.02 0. 03 0.02 0.09 0.53

T-N|AVE ] 2.2 2.1 2.8 2.1 3.1 8.0 20, ¢ 25.0

T—-F|AVE | 0. 43 0. 26 0. 20 0.34 0, 67 0. 65 0. 65 0.39

n/m : BRU =R EGE S
MAX : IB5ds
AVE : Fil
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EIREC 31 B KATE R RRER ORERR
(199 1HE)

L SR - A WESE - B ERT - R RER - I i — " (BB R ST
Measurement of Air Pollution by Monitoring Stations in 1991

Takanori Y AMASHITA, Masayuki HONDA, Taiji HIRAKI, Kuniyasu YAJIMA,
and Toshikazu HAMANO

Key words : air pollution, monitoring system
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X510, TR 3ET AR (ZNAEE) RUTRE (ZUFERE) Czhfh—RToWER
HMEL, EUEEEBACLZARERREOIEREREZIT> TS,

VIR 3 EEOATELEREEMNER L, —BRBEAKNER (UT : —MBABR) 505, B8
P A MER (LT : BHER) 5/, EEBNReBOtRLE->THd.

AT TR SFEEONEHELIIOVWTRET 5.

W E B 0 H W
ME B BB RCEMMEEO 2 BBEML . £k B NERBURERTERAORLY
S HRERIEL 2P REEERSEERUTH D,

M oE B R
EEWH%M%E@&M&U%%&&E@H%%%lm%btoE%M%ﬁ%m~ﬂ%ﬁ%%%
2—1.%2—2m,EH%%%BK,ﬁﬁ%k@ﬁ%m~%ﬁﬁ%éﬁ4ml,%4—2u,a
m%%%5—1,£5—2u,ik,2%&bfﬁﬁﬁ%%ﬁ@%ﬁ%@%ﬁsm%n%n%bﬁo
MEEBORRIZUATOEBDTHS,
1 TEE{biR#HE
1%%@@8$ﬂ@?@ﬁﬁ%&(&omm)%ﬁié%ﬁ%m&@otﬁ,1%%@@%@%@
(0. lppm) #HHWALMEBRIF/TH - o
EMEﬁwmvwﬁu&wywn%wm@ﬁ@ﬁ%b,%ﬁmum%UTﬁ%E,ﬁéwmﬁm
b,
2 FiENFADE
%ﬁm&mmﬁﬁﬁL%m/w,%MﬁME%TL%m/ﬁ&k@ﬁ@%ﬁﬁ&é%%ﬁﬁﬂﬁ
x N, L EBEEO 0 EHECIRIEEESE (0. Ing/n*) 2RAZHERITHTH 7.
3 EebEF:
Eﬂ%%ﬁzﬂi%ﬁ%éﬁm%mwﬁEME%&UH?ﬂﬁ%f%ﬁ%ﬁ@im(E%ﬁﬁ:
0.06ppm) ZFHAFNIHORUSHEML 7.
H$m@®%%@u,d%ﬁﬁ%ﬁﬂmvmﬂ%mmEﬁﬁﬁmﬁm~&%wm®ﬁ@u&0,
ﬁﬁ%mm%MW,%wﬁWQMﬁ%f%%%mmmmm%U,%@M@@@Tuﬁﬁwﬁﬁm@
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WENMERO S LELGHER 2R 2RAVEBEELER L, BEBoERICEWTEERR
DOHEASVVMENICH 5. BIEO 1 B0 EFEH#EIZ0. 014~0. 0dlppmD#EEBICH D, HEE L H
BETH -,

5 —RE{bk#E

LR BEREAEEOATHE SN, ETFHMIZL 4~2. lppnd HH THEREMICHKRE, #EL
OEMICHHRBEBELBRTL LG o1
6 JEA Y UBREKE

—BEEE (2F) oEEHEIZ0.19, 0.27ppnC, HEEE (48) OFEFEHEIZ0 38~0. 59ppnC
T, BIFEELIZEREETH- =,

7 EEBAEOMERR

(1) hWBEHMEFRERN (1 55)

BERILDRUEERCDIELER 1 BREEO RS 113N, 116N TH D, REFELBEMD
221Nm3, 139Nm*RBA DT &3 h oz,

(2) BEHERMEXDEET (1 5H)

BEE{LHRUEERCDEFLER 1 BBEORESB N F 1423, 16200°TH D, HRiGEkER
W E(E305Nm3, 19INm3A A 5 2 idded - 2,

(3) BEERMEKHIRERN (1. 25H)

12, 288A5oREMILEEERV1E, 285BI NFhoERBLYEE (BEH) X
1 BRI O 555 A5530Nm 3, 268ppm, 285ppmCH D, BRIE{R2WEE04Nm>, 300ppmE R 5 2 Lid
inosi,

(4) JLMBAMAHREH (1. 258#)

18, 25845 oRERILYHHLERV 1S, 2882 ThoERBREWEE (BEMHE) 31
5 [l O B = A3 580Nm 3, 168ppm , 150ppm T & D IRIE(RERWEM828Nm®, 170ppm, 1560ppm#EfE A 5 2
izt o,

#£1 BHIHHERKRCERBEEBSIRN

BHOE A 4
REHH = HUMEK | EBENEE
ERRE | JEEAR R

CRELER 48 47 1 47 0
ZHERFIRDE 41 41 0 34 7
_ELE®R 48 47 1 45 2
FxLF vk 30 29 1 1 28
— bk & 5 5 0 5 0
RAL K # 6 6 6 - -

VAN ERIRDER A6, 0008 HNICE L 25
BRI LS FHMEFEHAER >N TIT- 12,
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F2—-1 -—RBEASH

ERREREE (FEME)

A B (A

B b & %

O | A

I S
(S0 (NO) {(NO2)
b7
o o&b] W R iF TRERN [ 1T % X3 Af 1T ¢ 1124t 3 1RGN | 11 E
il it oo 2% fft o|o E N W oo FEN
Y Eat | R ds At B Ah 0| V-EMRL | RN | 98 % 0| VIR | RREEHC | 98 % i
=
ppm]lppm|ppm ppm| ppm| ppm ppmijppm|ppm
BOos iR | #5 10,008 0,077 0. 017 0.031 10,495 0.002 [ 0.034 10,120 | 0.053
Ay A s (o007 | 00077 0.014 0.014 | 0,151 0.033 [0.017 0,104 {.033
R I 3 I - - - o - -
PNk | W | 0.00n [ 0009 0.014 0,012 | 0.400 0.046 | 0,018 [0.101 0, 036
SO ook ok | 0.003 L 0.052 | 0.005 0.001 | 0.016 0.002 |0.003 |0.040 0.008
te B it | il mi | 0.005 [0.088 0.013 0.043 | 0.109 0. 061
Kl Wi ow o [0.006 |0.068 0.013 0,010 ] 0.102 0.028 | 0.011 {0.094 0.024
X Lo | 0.006 |0.107 0.01% 0.008 |0.195 0.028 |0.012 |0.079 0.028
i M| ®F | 0,005 | 6.096 0.010 0.010 | 0. 096 0. 032 0.015 | 0.061 0.029
w4y am| s |0.004 | 0,092 | 0.010 0.002 | 0.036 0. 006 0.006 ]o0.111 1. 016
33 |l # (0,004 | 0.114 0.010
K A # [0.002 |0.099 0. 006 0.001 | 0.028 0.002 [0.003 ]o0.041 0. 0038
£ B Oy R PR md [ 0.006 | 0,052 0.010 0.005 {0,135 0.020 [0.012 | 0,070 0. 025
e U [T T {E ]0.004 |0.050 0. 015 0.008 |0.218 0. 031 0.012 | 0.131 0. 039
wORLI R e | A | 0.004 | 0.032 0. 009 0.005 | 0.119 0. 020 0.010 | 0,052 | 0.022
o LR AR AT | T 0,005 | 0.198 0.019 0.010 | 0.053 0. 021
F kK o KK AP Ag 10,002 | 0.062 0,005 0.004 | 0,161 0.018 0. 009 | 0,087 0.020
¥/ i | Fl o4 [o0.003 {0,097 0. 008 0.001 ]o.017 0.003 |0.003 |0.049 0.013
A | A | 0.003 |0.047 0.008 0.001 | 0.031 0. 002 0.903 |0.033 0.010
PO oHi |k om R ) (B 10,003 | 0,026 0. 005 0.00F | 0,057 0. 005 0,008 | 0.064 0. 017
@ B & |0.003 [0.046 | 0.008 0.001 {0,027 0,002 |0.002 |0.031 0.008
oo =l ok [0.003 |0.086 0. 008 0.000 | 0,015 0. 002 0.003 |0.027 | 0.008
¥ w1 & [0.003 |0.056 0.007 | 0.001 |0.028 0. 003 0.005 | 0.035 0.014
% BONp | o WLEraesy | 1| 0,006 [0.074 | 0.015 | 0.007 |0.245 | 0.035 | 0.012 |0.085 | 0.030
Bo&5 Wi | BefRerir] {k p0.004 |0.047 0. 009 0.005 | 0.220 0. 025 0.010 | 0.057 0.025
WEOFR W R IRS S RE] O {E J0.003 [ 0.038 0. 001 0,004 | 0,151 0.019 0.011 | 0.065 0.026
= oW b W # |o0.002 |0.024 0. 004 0.004 | 0.213 0.022 | 0.008 |0.046 0.0L7
mowoay | ok M| oA [0.002 |0.048 0. 004 0.002 |0.105 0. 008 0.006 | 0.035 0.013
v o Ar | e W[ Ak ]0.003 ]0.072 0. 007 0.001 | 0.02k 0.003 | 0.002 |0.020 0. 008
ifii gt o | 0.003 |0,081 0. 007 0.001 | 0.030 0,003 [0.004 |0.039 0.011
4 B Bk o B & 10,003 {0064 0. 007 0.001 |0.015 0.002 | 0.003 ]0.035 0. 010
o # AR | ar | s §0.001 | 0,042 0.004 0.000 | 0.021 0. 001 0.002 {0,041 0. 007
% b | 4 |0.002 |0.041 0. 005 0,001 | 0.028 0. 003 0.003 | 0.023 0. 008
& B & & [0.003 [0.107 0. 007 0,001 [ 0.028 0,002 0,002 |0.030 | 0.006
ShofE Mp | momsep R FE 0003 [0.175 0. 608 0.000 | 0. 006 0.002 }0.002 |0.031 0. 005
o ] & | 0.003 0,144 0. 006 0.00F | 0.018 0,002 £0.002 |0.032 0. 005
AT/ | mi{ & |o0.004 |0.044 0.007
(ETI O W ¥ | F |0.002 |0.027 0. 005 0.001 | 0.018 0. 002 0.003 | 0.034 0.010
wmor o i B % |0.002 |0.020 {1. 005 0.000 | 0.029 0. 9002 0.002 {0,030 0.010
i = I . B o | 0.003 |0.050 0. 007 0.001 {0.038 0. 003 0.004 | 0.033 0.0LL
i3 [ Al sk | 0.003 |0.154 0. 006 0.001 {0.029 0. 002 0.003 | 0,034 0.010
womr Hro|oKE mr| s | 0,003 0,157 0.008 0.001 | o0.019 0. 002 0.003 | 0.029 0.008
E R s e e A {0.002 [0.099 0.005 0. 001 | 0.043 0.005 |0.004 |0.032 0.0LL
ko4 B |3 £0 f| A | 0.004 | 0.086 0. 007 0.003 ] 0.210 0.012 | 0.008 | 02053 0.018
N # ] & {0.003 |0.135 0. 607
# M Br | FF| sk | 0.003 }0.059 0.008 0.002 | 0089 0. 007 0.006 ) 0..048 0.013
s R OWF | B M1 BT K [ 0.003 |0.1E2 0. 0086 0.001 | 0.039 0. 003 0.004 | 0.033 0.009
#F W omEpig  4n Jb| &k [0.003 |0.096 0. 006
i Bl g | & (0004 |0.EL0 0. 009

(F) kAPERLA
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(NO-+NO 7. WL T
2 S 111> T T 5 2 )
1R DIREOD | T4 | 4 F B 1F. LIS H ¥ 8
flt o | o 4 1 NO. it oy fE 2% b AR | RO0TI | 1 g FUSRECEN
M R 98 % fff| NOINO,; TR | SR D] B AR | SR i 1
ppm|ppmfppm % mg, md | mg ol | mgod H ppm| ppin
0.065 | 0.574 0. 142 52.8 0.035710,278 0.074 9 0.075 0,029 J N 4 BT
0. 031 0.248 0. 083 54.1 0,032 10,249 0. 069 35 0, 086 0. 042 L
- _ _ _ - - _ _ — — "
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Environmental Education on Omura Bay

Hisatake HAMADA, Yoshiaki FUCHILSeiichi UEDA,Yasuo MATSUQ,Masayo KUMANO,
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Kenshi HARA, Kazuhiro KOHRI, Fumitoshi HIRAYAMA, and Masahide MIYAMOTO
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Analysis of Pesticides Used at Golf Links
Kimiko YAMANOUCHI, Koichiro KATSUKI, and Fumitoshi HIRAYAMA
Key words : pesticides of golf links
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199 14 (FR34) 6H25H~7TH29H, 1991F9H27TH~10H25HMOE2
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£ BT oA I8

T 7 B T 417 TN T B FRTEH
KA R > by — {5 AR | NAURFURAA Y MY —~2 57 | FEHE
B USERE T 7 B HET | BEBMTL TS /N JEEHT
HEaEh s b)) —HER ZREMN | BB s b ) —HER PRYLEY
ZREFH L AH Y Y — AR FgEr Lo vanTg YT WY
INRH A v b ) —HEEER INEHHB | EFRINT 5T U]
T b — (AR BER | HBAVYY 25T T
VCBBERIVPY—25 T BN | A R Y —r 5T 5 A< iy
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B1 a2fFA%E (GC)

2 ok
SEER, M1IEUKZ—1., K2—2 0% Mk H00ml
LzBOTH5,
+NacCl 25g
3 WE Sk +CH2C1, 50mix2
HEEHICOWTEZ— 1 RUEE2 —200ET,
it K
WO OB R
+Na»S50,4
RILI199 1 EHOFHBAERAETRL =0
BRER DAV TOFA 5 (0.001~0. 003mg/1) . b i

A 74 (0.003~0. 00dmg/1). I b |
(0.014~0. 018mg/1). BREA DT > 2 T A (0. 002
~0.01dmg/1), 72> (0. 00img/l). > A ANFH2m]
F (0. 004mg/1) SR S N =55, M f5i8iE o | |

RHEBLUEIL BRI -,

7)=rTv7

Y I bg
N aZS 04 lg
D% E—F N -~F ¥ 50ml
@15% 7 b -AFXH 50ml

B2—1 24AE (HPLC)

GC

AElAso0ml

+NacCl 25bg
+1N HCI!l I1ml (pH4LT)
+CH-C1l,;, B0Om1il x2

| l

CH.,Cl, & 7K =
+1N NaOH 1ml
+Na>,B;04" 10ml
i 7K +NaCl 25g
+Na30,4 i H
= 5 +CH:C1l: 50mlx2
5 7K
HPLC +Na,S0,
MCPP ¥ i
1
HPLC

XU




kL Ak500ml

+NaCl 2bg

+CHsCOO0OC:H

i 7K

.+N 82504

b= L

HPLC

TiaTAh
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F2—2 HthAE (HPLC)

A Fksooml

+1N HC1! 1ml (pH4LT) +NacCl 2bg

s bO0ml X2 +CH2Cl, BOml X2

i K

+NazS504
i ]
!

HPLC

FOT b

F2—1 HAIUOHERLE

GC/FPD GC/FTD

* B

E#GC-14A

T A TAFLDY) Y
NEUTRABOND-1,
EALGRE | 2507
BUGEE | 3007

1D MR | * AR

(0. 2min)
* FREEN2 (%
2°C

(0. 2min)

20°C /min 10°C/min
130C e ~160C - —250°C

150°C  ----ee-ees —190°C  -------- —250°C

5% 1)

0.93mmx 15m, 2. O m D C200, 2mmX1I.5m
250%C
300%C
220%C
{0. 1min) (Zmin)

k1 THOEAEEDE)
/min 1¢°C/min

K2 —-2WkIav M TI TMNERYE

HPLC

i

HY—HPLC-8010

40C

30| W
N

N
Ef

o S

1. Oml/min
UV 270nm
Uv 280nm
Uv 240nm

in

=
B
2 b

F25FNT Y NAES ) F3 5 )L (Wakopak, WS-CU, 4.6X 150mm)

CH3CN : 0,054 Phosphate Buffer=12:3

(pH 3.5, . IXEDTA-2Na)

TiaSh, F729 A
ATy 7
F¥ 8
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RFRT oIS - HESGHKOHE (F19H)

W R - W &Y
Effluent Qualities of Factories and Establishment in Nagasaki Prefecture
(Report No. 19)
Hisatake HAMADA and Yoshiaki FUCHI

Key words : effluent quality

19914E S8 (PA3ERE) ICHCHEML 2R TOLE - BEEKOEEERIISWTH#HES 5,

FRICEDHBERBRERL fz. WRKBELEA - FEEII8EIB 40K, B - LAY £G
WL X {7 (Cr®*:1. omg/l) , PRIEXE120F (PCE: R A110mg/1, B0, 12ng/1) TH- 2o

I, BREREBATHELY, HENBRECESELSTIAKAEEL LT 2 B85,
B - 70 ) REN (Pb:0.31mg/1, Cr6*:0. 25mg/] ) T&H - 1=,

HTETEBEXESHAAERR (1994FE)
(B s mez/1)

¥ M | ENUSE MRS | H OB ' ov | cd | Pb |CeotloAs | T-He | TCE | PCE

ERA Y FHE 14 14 (#wHEMAED 0 2 1 0 0 0 0 0
1 <] 0. 011 10.05

B 7LHhY) 16 16 |FHMEE| 0 0 3 2 0 0 0 1

e i AL 3 N (] 0.31| 1.5 0. 006

* 8 T§R 6 6 |RHIER] o 1 0 0 0 1 — —
A N | 0. 016 0. 001

T3 -BETl 3 3 (A 0 0 1 0 0 0 — —

BERE 524 oA 0. 07

EHHE - BX 5 5O H e o 0 1 0 0 0 — —

8 & 34 BR 15 R K B8 0. 08

Hawo)— 3 3 s o 0 0 0 0 0 — —

bR ¥ m AN

o o % 80 90 |BHIHEER — — — | — | = — 2 64
b5 S N | 0,082 | 110

O 11 11 (B o 0 0 0 0 0 0 0
B K
FEHBRSE (0.05 | 0.00510.05|0.02]0 02 |0.0005| 6.005| 0.001

il 138 148 (BEHMAFE| 0 3 6 2 0 ] 2 65

| | 0.016 10.311] 1.5 0.001 | 0.0821] 110
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Water Qualities of Hot Springs in Nagasaki Prefecture (Report No.22)

Yukihiro KOBAYASHI, Toshiaki NII, and Keirou TOYOMURA

Key words : chemical composition, hot spring water

S S AR IS R A TR I R T = U SR ST EBOL A HT 3, ATl SfETHh o,
IAFORE, RREFS2HFICHETIRRICHYE T DI 1HTH-E.

Hr L 58055 1 FRBRESE 2RICHET 2RAOBEH 2T <ok,

HAHT OB ERICRLE,
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wmoR ML W MR HOIRE | R O3 o o) ROH R

#5) TR | BOWENENR [ v7AY0h-hnoh | 3006 || BAMER | MREIREE | BE-aRE- (REED | 68.0

2019-2 | -Kfthy 119-2 | § (RikEd)
| (HAERLE- AER) (0 EERRAER)
B AR | BAVARHMIDS | SR UoL-BRER ) 53.5 ] R Bit-a%#- (732 ] 94.0
236 | (IF #RER) Dh) - (RRED &
| (RiAFD)
n BANUREMAR | FRUUA-ELHR | 52.8 (g ETY)
200-3 | (0 HAeKR)
" IEN Bit-4K&- (T3 | 78,0
" BAXAITIM FhooL-HhR | 65.2 nh) - (RRED #
91-5 | (I HRER) (RitAEE)
(HBERBRLAER)
" BANBAE 43 | Fhuos-EtHg | 65.0
(I HR%RD " MNENR20 | BE-A440- (A3 | 45.2
=0h) - (RRHD &
n BANKLTER | FhUob-EtBR | 61.0 (0 BsERER)
121-1 | (0 #iR)
: " MENEN320 | BREEIER R 47,0
" BANEK Fh AR 59.2 (1 HHRR)
(N HAkR)
” MHEN20 | BE-7ARUA- 71.0
i SR TR YR EER 27.0 R
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FhER | Iolvrig FRUOA- WA | 50.5
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3

g4
i

R OE

OB mosoah W|m OB B kK W OR o7 K B B/ &K & B
;o FERGTRAR ) HRArERhEch g | S BIBE AR ACE N AR | A BERE AN AL oAl ok 58 | BB ST PE AL 91-5
2019-2 NI ALH 200-3
B & R L A | F R U AR | R U L B T s WA -1 .1
— B kg
AN H N RE3ER 2811 TSRS J1 2810 V34828 H T34ER ST 29
7t 31} fRBR. M., MESL, EE | O EEL SIK R | 2REe. RE. . | S0, BT, Hing. M
pH(R P 7.3(7.43) 6.3{(6.43) 6.3(6.27) 6.2(6.42)
RGBT 30.6(21.6} 53,5(29.0) 52.8(26.1) 65.2(28.6)
P B £ /rin) 92 t/min (®)J1) WEARE (E) 8.4 t/min (EINE) 12.6 ¥/min (EWE)
N (20C) 1. 0063 1.0131 1.0107 1.0130
FERTET S/ ke) 9, 6348 17.761 14.453 17.693
sy Cmp/hg)
I — - - _
Li' 0.3 4.4 4.1 4.5
Na'* 674.6 4785.3 4137 4885
K* 40,4 248.8 219.6 259.6
NH3 1.6 16.8 13.3 15.8
Mg 2t 781. 2 256, 7 200. 2 251.0
Ca® g952.5 693.5 509.9 635.5
St 2.9 33.1 24. 7 30.9
B a 2 _ . — —_
AL — - - —
M ** 1.8 0.2 0.2 0.2
Fe? Fe" 2.6 3.5 3.8 3.3
p b 2+ _ o _ _
Cqz - - — -
Cu? - — - -
Zin?t 1.2 — — —
B o 2 oNEE 2459, 1 6042.1 5112, 8 6085. 8
- — 1.8 1.5 1.7
Cl- 5018 9574 7683 9434
Br- 12.7 22.5 22.3 24,1
1 0.9 2.3 1.8 1.2
HS0; - - - -
50% 525.2 720.6 584.6 709. 1
S zo :1;7 - - - U 9
HP O3} - - - - —
HP O3 - — - -
HCO; 103.1 490.9 498, 1 524.1
B 1 o s 5659. 9 10812.1 8791. 1 10694. 8
FHEEN S
HaS 04 - — -
H2Si0a 66.5 62.9 67.1 65.5
HBO, 3.9 9.9 10.8 9.2
AR H ALy
CO, 4.4 184.6 111.0 4.3
H. S — - - —
AR (g/kg) 8.194 17.112 14, 093 16. 850
T & {b
A Y - - - -
FOJH HE TR AR A | SRS TRHR S ARRT AR 818 | WA MBS AN LA TR 200 | 7 RERRMEACET 145 PEAR 91-5
(i) 1625 I AFEA i | 5 — Bl -3 BT i) Mk REIEm




I/
N =SS M N R .
OB w2 A& B R W kR | B ok fo®
O M T MBS ANT B ARl 43 b AEREARET A0S FEAN | A TeR A A e (-Gt Tl i ey 853-12
121-1

n M % F Ul IR{eAE Ea N R WIS -1 178 A iR T A ) R

RAKEL D T 34E8 290 FI34ER 2 TIE3IE8 H 20/ FE3EIZH 181
LI ] M, BRI, A, MR | AL IR k. R DL | AR, SR, NG, MR | AN, GEEOL ek, fESL

pH(RPH) 8.3(6.27) B.3(6.36) 6.6(6,52) 8.9(8.77)
RBER)T 65. 0{27. 8 $1.0(27.0) 59.2(27.5) 27.0(11.9)
WU EC R /min) 9.0 #/min (HW) 9.9 B/min (EW) WETHE (EW) 300 t/min (AN
wAE (2000) 1.0268 10125 1,0121 0.9986
HRRTEW M (2/ke) 18. 709 17.174 16,713 0.387
Mgy (mg/ke)

H* — — - -
Li+ 4.4 4.6 4.8 -
Na* 4840 5028 4970 136.1

K* 256. 1 267.9 254.9 0.6
NH 14.1 15,1 15.7 0.3
Mg?" 231.9 250.1 234.2 0.1
Ca?* 569, 7 616, 2 580.7 1.3
Sr* 29,2 30.3 28.1 —

B a A — — _ —
A l HE) — — — —_—
Mn* 0.2 0.2 0.2 e
Fe? Fe® 3.7 3.4 2.6 -
P b Z4 —_ —_— - —_
Cd 24 _ _ _ B
Cu?* — - - -
Z r.l 2+ —_ - . _
BE A 7 2 NEE 5949, 3 6215.8 6096.0 138.4

F- 1.6 1.6 1.6 0.7
Cl- 9101 9439 9170 268.9
Br- 26.3 26.9 28.4 0.1

1- 2.0 2.1 0.9 -

HS Gi — - - -
304 708.0 789.0 705. 8 24,1
S zO AI_ - - - -
HPO#- — ~ - -
HyP O3 - — T = -
HCO; 540.8 542, 4 586, 7 236.5
cCoi — — — 37.8
B A e 10373. 7 10741, 0 10473. 4 326.6
Eld 3 dne
.8 0. — - _ _
H,8 10, 65.1 66. 4 66.0 21.6
HBO, 8.6 13.0 10.4 0.8
TRAT AT A 5y
CO, 105.0 108.% 83.0 —
”2 S e - - -
AR (a/ke) 18. 502 17.143 16.709 0. 488
F o b
5 K v — — - -
BOM oM A NGB AN YA ACHY 43 g AN S | ek B ok eI Iuny 6-18
(LI &) JkfE B 121-1 ET-UAEE SA RS | e St
mhEm g
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g R o W B R =
B OR B = i & B "R R o i\ R o B R
Mo R R AL NERT RN 320 | MR BEOMUTRINAE | BN ErEL 320 | HERIVMENr il 320
1876
B H f BE-& A7 - () | F U A - A l- # O R R BRf- 7L S = L BissiEs
- (W) Bk
$KERH FERRIESHLTH i3S A 29H ER3E8 A9 R34S ASH
e . ik, MRS | e, EY, MEEE .

pH(RPH) 3.0(3.36) 7.6(7. 49) 5.9(5. 41) 1,9(2.04)
RE(&ERT 45, 2(15, 4} 50.5(26.0) 47.0(24.5) 71. 0{24.0)
PR (2 /nin) TUZ TR (HMED 240 £/min ( ENE)
W (200C) 1. 0603 1. 0013 0. 9999 1. 0009
FHRIRRIY (g/ke) 0,2972 1.888 0.110 1.517
5y (vg/ke)

H* 1.0 - - 11.1
Li* - 0.5 — —
Nat 9.6 340.0 4.8 7.4

K* 3.5 8.1 2.8 7.9
NH} 2.2 - 2.2 14.8
Mg?®* 6.7 1.0 1.7 5.9
Ca?® 13.3 230.0 5.0 8.1
S r 2+ —_ —_ — —_—
Al 8.4 0.2 — 45,5
Mn? 0.2 0.2 - 0.1
Ba?* — _ — -

Fe?, Fe?* 2.5 0.7 0.3 23.4
P b2t . . - T
C d 24 _ _ - _
Cu? - - — -
Zn?t - — - —
B A A B 47.4 580. 7 16.6 125.2

F- — 1.8 — -
cr- 3.8 938.8 5.0 14.6
Br- - 3.1 - -

- 0.4 0.8 - 0.3
HS0: 6.0 - - 297.1
5.0% . 6.5 - - —
50% 173.0 82.7 22.3 804.6
HP O} - - _ — -
H.PO; 2.5 — - -

HC O3 - 48.8 13.1 -
Baf A > oNBE 192.2 1075.5 40. 4 1115.6
SRR 5y
HzS5 O, - —_ - 8.4
H:8 10, 117.0 84.0 53.5 211.1
HBO. 3.5 3.5 - 7
B AR
CQ: 52.0 £2.7 30.8 -
H:S 0.9 - 0.4 0.4
AR (g/ke) 0.413 1. 766 0.142 1.462
0
Z7 kv - — — -
Bl By BT REA S 2-10- | BAMIBEOWIT EO TS | 80 i X S5m2-1-82 | /i ey sl 320
(LI ik #) 10 HARREZHASH |638-2 EoferE FLHE A & B R R R AR S
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44
i

R XK

B OB # /oL | R = o @ R Z/ oM Hm R
W T4 6 S B MR S 20 | R R B NI B i %5 7 BBl N HT Bl I
119-2
R OH & Mot S RER- (WD) | BRME S0RLE - (Fasooh) | BRME E&EEEE - (Fhisoh)
(Wb AR (FE) R (RitAxED () 8 (RARED
#KEHAH SERASE2ZH4H TERAEI A2 H ThZATEIA 26 1
L. ') Kb, BER, o, REES KRE, RS, Dhnbatol, RUARS | WAL, ROLE, ReMk BoER
pH(RPH) " 2.3{(2.58) 2.4(1.92) 2.9(2.42)
RiB(&EE)T 68.0(6.5) 94.0(12.5) 78.0(13.5)
TRIBRL (2 /min) WE TR (HR) TEFRE (EWR) FURETHE (B
®E (200T) 0. 9986 1.0022 1,0010
HRERY(a/kg) 0. 360 2,411 0.673
B4 (mg/ke)

H* 5.0 12.8 3.9
Li* — _— _
Na* 5.9 14,4 10.2

K* 2.1 8.8 6.3
NH; 4.3 23.8 13.6
Mg? 2.1 Y, 5 5.0
Ca?* 5.b 6.8 8.8
S r 2+ _ _ -
Ba? — —_ -
Al™ 2.8 63.2 29.4
Mn?®t - 2.1 1.2

Fe* , Fe" 0.9 54. 3 6.1
P b 2+ . - —
Cd* _ _ _
C u 2+ o . _
4ant - - —

BB A A g 29. 8 195.5 84,4

F- — — —_
c1il- 5.7 8.1 5.3
Br- 1.0 0.1 0.1

1- 0.1 - —
HS30; 44,2 465. 8 56.9
50% 261.8 1098. 4 424,5
504 0.3 — 0.4
HP O} - — -
H.PO; 0.3 — - LB
HC Qs - — -

P A A R 313.2 1572. 4 487.8

JEREMERE 2y
H:S5 04 0.6 14. 8 0.6
H.P O, - 1.6 —
H:S5 i 0y 119.7 415, 1 171, 8
HBO: 3.3 1.5 0.3
BN ARSS
CO2 167.4 — -
HzS 1.9 3.5 6.5
A3t (g/ke) 0.636 2.204 0.751
= o i
5 K v — (RA7KER 0.0012mg/t) (KR 0.0048mg/ 1)
Bl M A B NEET ZAL 320 | BIEG Rl ERETERL 320 | BW AR X FRIKL-14-22
(i) (%) & # B ik it BA 2B EIF 7 | 7H A&t

BRI T I
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BEoPORERERE G223

{20y - {ERE ] - BARE
Pesticide Residues in Foods (Report No.22)

Toshiaki NII, Sayuri SATOH, and Keirou TOYOMURA

Key words : pesticide residues, foods

i C & K
VRS FEICERBL EEShoRYAEHERROBEZ?HRE 5, FENERABN VW ThE R
RPEBRENTH D,

W E A B

1 R B

VN T RERITT (B, B, KE. BIE, D, B S5 AoRASHEAKREOIFE -
RS 9 M2,

2 B¥iHE

BEAEEMEEY RCAQACE? ICEYToE,

3 mEIHEA

BB ESEBREENENES LN TWS FEEEDS L UREFFERIC I Y ERBEIENESD
SN TWLHBECOWTRESZ{To A, BEIZIRODEBYTH S,

HEBMEFREE (DDT, BHC, F4 IR Y, hFBFE—N, v TFHrY, yaiXyIL
—k, k-, TRV, TPN) h—NAA4 MRMEE (NAC) o1 OfHTH S,

OB
BEERESRLICGRTEDIIC, b5 T P NAO. 001 ppmid H) & 7= A AR T 0. 001 ppmk i
THolk=,

#l RSP oOoRTEERERR

ERE R NEMHERER 34, 144, (1991) B

Bk 4 | BRI V2 VI S v L B & v i LV
i BHC DPDTYV Ky vy B TR Ty~ Yak-y  NAC  TPN
Hhol x 7 ND ND ND ND — — — — ND ND
Lo k| o2 [ W M N N~ N - ~ —
Aa vl o2 | - - = - - — - — WD
SO 9D 2 N}  ND ND ND — -— ND ND ND ND
x* 2 ND ND ND ND — — — ND ND ND
< & W 2 ND ND ND ND — — — — ND ND
Mo, A 2 ND ND ND ND — — ND ND ND ND
EFFEhE 2 - = — — — — — — — ND
- AU A 2 - — — — — — — — —  (.001
a2t 23 (ND~0. 001)

1)DDD, DDE¥&E  2)TWFUvEsd

2 % x B
1) BEAEERE0LE (4641 2H20H)
2) Official Method of Analysis ADAC 12th Edition, 518 ~525, (1975)

ND: 0. 001 ppmiH

o




BUSEREASIRTN 3, 145~146, (1991) F) 145
BABELRVCARNFOTBT, TP TiLEW

Bbpifi= « JIMA - BT R

TBT and TPT Compounds in Bone and Muscular Tissues of Fishes
Tsuyomi BABA, Yuji RIKIOKA, and Keirou TOYOMURA

Key words : tributyltin compound, triphenyltin compound, fish, fish bone

U » i

HBA LSS EHANTEET TR, RRAENMED P DEMRBZIHATHS,

iz, BIMNICHAD L TBTILEYSANDE VEEIC2<&Eh, TP T{LaWIEIIEN RS
%<, B, AHOHTHh LG chTWwWa, 40, A, U TFLAZL (TBT) &
CrUZ7xzZ)AX (TPT) &R htE=oC#ET 5,

W E A B

1 & #®

19914 B (SR 3 ) ISR T TRIBT 2 hi 7 BRI OWT, AAR=Micba L, Wl
MEBICHT, BCEBEBEEMTEHATITITY, ARERECHRVELDEE T CHID <
SRk LE,
2 W HE

e P ORECHTY, ERELFIbEoFEICEVIT . AN, FmiHo A2 7o b
T L& LICRUE,

OB

1 TBT{EWMOBE

AT B T{LE&YW OB IXTBICE L T0. 016~0. 85pg/g, T8 0.221 /8T, 5 42<0. 01~
0.36pg/g, V13 0.080g/gTHot, Fz, ABTELFTOT B TIL&HRE OB A NG
Mok, REFOREZERTOBREDONL/3THoE, (F1)

2 TPTEHMOBE )

UBh T P TALAW OIS IXTPICY U T0. 02~0,91ke/g, FH 0.316pe/8C, B 150,01~
0. 20pg/e, ¥ 0.058pe/sTh-7, 7, TBTILEHOBS L EEC, fahe 8o
T P T{LaYoREOHICIZHEIEE S Y, AFhoREEARNPBRIEOHML/ATCHE,
(#1)

2 E X M

L) K\fr, i FERA S oMmAE MU GEIHD —fIcB T 2482 X{eao
WA —, WREILATEPIRT DI ReE A, 42, 86~89, (1991)

2) BGWM=, b BT BT O, RWRMLEAEUIRNE, 30,112~116, (1987)

3) BHH=, b 0 AN EMECANMBENIS RO T BT, TP T{EAWICONWT, [’k
34, 98~ 102, (1991)
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B A A RE R L EMOBINERE

DA - BIBHR= - SRR

Intakes of Volatile Halogenated Hydrocabons in Air, Drinking Water,
and Food

Yuji RIKIOKA, Tsuyomi BABA, and Keirou TOYOMURA

Key words : intake of trichloroethylen and tetrachloroethylen, drinking water,
food, indoor air

LU &
REHREIC & 2 AR~ OB LT 5 & &, EEAICERE DG RE O LZERA
RiEE 3%,

SE, bhbhidHHRE, ERERSE L CHREPKhoERRSE(CIC), MU s7naLF L 2 (
TCE), 7 b/ muxF L (PCE),1,1,1-h ) 7y oax & v (M), B 7 T a4 LA (CHCL) IS D W
THEREZ 1990, I9IFICEBLEDT, ZOMEEHET D,

W E A ®
1 H¥

HERSET -y Ay b ARSI o TiTok, Thdbb, BRERFATCHIT RS
BUCHEC 2R R 13THCAEEL, MRS ML TR LA, ELICHEEETRLE,
BEK GRBUKEESE) DT, BRALMTFIOKEKRE DL =,
HNZEEIE, —f0 3 RECURNREL 2EERL -,
2 BHhHW

Ao Hmid, Dean-Stark#KRIFEE L2 VN1 0o BYIToE,

fBlkiE, JISK0125 THIK - Pk oy FENTY ALRIKHRRER HHk) cHEL =,

SENZESE, A Carbosieve G(60-80Xyya) & HERImmDH I ABICHET N EFEAT
60mg & 30mgZ MU E=EL oz bW, 0L1~0.20/ninTUMEEHE MLy SMTHEELE,
3 HAryaw bS5 %%k

o dink :ECD (53N 1) AR 30g
f15. « :Halo—Matic column 0.53mml. DX30mx3. 0s
UL ERRE - 210C Ho0 200m!

HEALDRE : 200C " n-~¥¥y 10md
iR - 500(1)-2C/min-65C(1)-10C/min-105C(1)-250/min-150T (1)
Dean-Stark ZEBIEE

WoE &R
AR, KK L TICENERORERREThEhE2, 3,41 Ihr fn@hzikwd
RUIkE,

HHE &S S BRI, BEICEHERRAELEFLORYWEINEREL n— ¥ UICHE
Tkoi=, £, KBAKEBOERRE, BEEgov—ry M3 ry b
HRIC LD BEMEIMIERBRHECBVWTHWS hATWAS 1 HENE
600ml% U, ChicKEKFOREZFLC TRDE, £ LT, EXEH G. C
DIEREIE, WHO, /UNE P AKREMNMb A3 HE (HEA L)

T1IHWREL LTwWAI3m 2 EANERABEICEL TRk, REBR N1, &RhoSHk
ATFTofEmEE 0L L TR,
LEREOEREEBEEEBEENSYONEEIE L L TELICRLE,

DEDEREY 700 RNVLEZOZENWTHE, FIRBEOXRSIBAZZGEHTHIE AT,
ChLORERE, WHOY P& LFETHS, 2o, EHY ofGIcENFEEAD L HE
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Wi, Ry rzooxFrya lg/i/h, 5 I 7ancFL r19.97e/i/h  BELRFEL. 56
pe/ I/ NCHE LR FE RARE, hidr U wETH =,

E 3

=

1)
2)

E D G

WHO
WHO

: Environmental Health Criteria 50, Trichloroethylene, (1985)
- Environmental Health Criteria 31, Tetrachloroethylene, (1984)

3) HHIEE : HAAOE SHREFCEH OB & AETEEMRR ORI, 24 b i

439, 149~162, (1990)

Rl & M f & 7 1A8RR(g)
IE S VAR I 1°) ¢ 208.3
o |85 0BE [k, MR, Sy, E00, Eok, DTOL, BRDA, I, Bhnby, avzv), Ueke 152.5
3 O1BM-BTH (BN, Ve, B #AA0, 04T T, T-%, YA, Faap-b, 3A08I, Boh 28.9
4 |HEH w’a-, -0y, $30, vaR- A, Fuaday 17.8
5 [N W, TR, K, 08V, 54, 18 75. 2
6 (228 |3, DA, AHF, WET, A0V, Yk, U 124.9
T {REBEE [N, B3WAE, Yoy, bb, Tayad-, pidse, # 85. 7
8 |TokOBEE | K, TOE, &vA0, &93Y, OF, &Y, ¥, A5, v 176.6
9 |dk-IEEE | BH, V-, DAR, o, BEL 942%-, J905 -, 27, TRK, a-b- 104.7

10 |&iH B v, ned, 4, B, B, ADE, 40, 5o, $ue, THY, RERE, 5<b, y-1-Y 97.6

11 |W# 9, KR, B8, A-17, nb, 353, F-00-4-9, B 133.8

12 | 4% 4, -4, 2-Twh 106. 6

13 tookd &, dv-p-, nYIp- ' 13.6




CHC1,: 7uaufibh

# 2 ERFENRE (ng./g)
i | 3&we| TCE | PCE | CIC | MC | CHCly
1990%[<0.5 [<0.2 [<0.2 [<0.3 | —
: 1991%[<0.5 [<0.2 [<0.2 [<0.3 | 1.2
1990%[<0.5 [<0.2 [<0.2 [<0.3 | —
: 199i%(<0.5 {<0.2 [<0.2 [<0.3 | 1.4
19904{<0.5 [<0.2 {<0.2 { 0.83] —
* 1991¢|<0.5 |<0.2 |<0.2 | 0.36} 1.1
1990¢(<0.5 [<0.2 [<0.2 | 0.32] —
' 1991#1<0.5 [<0.2 [<0.2 | 1.1 | 1.3
1990%[<0.5 [<0.2 [<0.2 | 0.5 | —
: 1991%(<0.5 [<0.2 [<0.2 |<0.3 | 3.4
19908[<0.5 [<D.2 [<0.2 [<0.3 | —
’ 1991%<0.5 [<0.2 [<0.2 | 0.90{ 0.95
1990¢<0.5 {<0.2 [<0.2 0.3 | —
' 1991%]{<0.5 |<0.2 [<0.2 |<0.3 | 2.1
1990%(<0.5 [<0.2 |<0.2 |<0.3 [ —
’ 1991%[<0.5 [<0.2 [<0.2 | 0.45] 3.2
1990%[<0.5 [<0.2 [<0.2 [<0.3 | -
9 1991%{<0.5 [<0.2 |<0.2 | 0.24| 2.0
1990%[<0.5 [<0.2 [<0.2 | 0.4 | —
10
1991£(<0.5 |<0.2 [<0.2 |<0.3 | 2.7
1990%[<0.5 |<0.2 [<0.2 [<0.3 | —
N 1991%(<0.5 | 0.4 [<0.2 [<0.3 | 1.8
1990%<0.5 [<0.2 | 0.80}<0.3 | —
12
1991%[<0.5 [<0.2 | 0.32{<0.3 | 8.2
1990%(<0.5 [<0.2 [<0.2 [<0.3 | —
o 1991%{<0.5 [<0.2 [<0.2 [<0.3 | 4.1
¥ TCE :hU#DDOIFLY
PCE :FhIhupzFlLy
CTC kR
MC 1, 1, 1—hUSOOTRY
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£3 RTBEHIEDUR (sg/1/0)
&8 B ARANE [R4%E | TCE | PCE | CTC 1 MC |CHCI,
1990%10. 00010, 000(0. 000(0.0001 —
1] 208.3
19914%(0, 000(0. 000|0.000|0.000(0. 250
1990%{0. 0000, 000|0.000|0. 000 ~—
2 | 152.5
1991%{0. 00010, 000|0, 000|0.000(0. 210
1990%10. 00070, 000(0,000)0.032] —
3 28.9
1991%|0. 0000, 000]0.000|0.010{0. 032
1990%£ (0. 000 (0. 00010, 000]0. 006 -
4 17.8
1991%10, 000 |0. G010, 000]0, 02050, 023
19904 0. 000 ]0. 600 (0. 000]0. 038 —
5 T5.2
1991#]0.000{0.000|0.000|C.000]0, 267
1990%]|0. ¢00(0. 600 (0. 0000, 000 —
6 | 124.9
1991%|0. 000{0.000|0,000]0.112)0.119
1990&]0, 000(0.G00|0.00010. 0001 —
T 35,7
1991%]0. 0000, 000|0. 600]0.000{0. 180
1990410, 000|0. 000}0. 000|0.177] —
8| 176.6
1991410, 600|0.000}0. 0000, 0790, 566
1990 0. 000(0. 00010, 000 (0, 0001 —
9 | 104.7
1991%30, 000(0.000]0.000(0,000{0. 210
1990%| 0. 0000, 000 (0. 000{0. 039 —
10 §- 97.6
1991%]0. 00040, 00010.0001]90.000]0. 264
1950%(0. 000 (0. 0000, 000 (0. 000 —
11 | 133.8
1961£10. 000(0. 05410, 0G0 (0. 000|0. 214
19904 0. 000(0. 0000, 063 (0. 000 -
12 | 106.6
199140, 000|0. 000]0.034(0.000[0. 341
1990%50. 000(0. 000(0.000)0.000] —
13 13.6
1991450, 00010, 000|0. 00010, 000]0. 056
1930410, 000)0. 00010, 06310.292] —
& it 11326.2
1991%(0, 00010, 05410, 034 (0. 2212, 732
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LI BB ARUCEATTHRPERSASERLEYE B
;OB | REEE [ BEE| FrUSL A AV izl et ok L1 1-Mmnzsy | s e s
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Shellfish Poison of Chlamys ( Mimachlamys ) nobilis

Kazuhiro KORI, Yasuo MATSUOQ, Kenshi HARA, Seiichi UEDA,
Koichi KUWANO, and Yoshimi CHUMAN

Key words : shellfish poison, Chlamys nobilis
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F1 PEtEEEE LU EERERR
(Bfz MU g)
HRUERT | TEERBEAFEL | TRERRERDENEEN | TEMERENTRIOE | mErnHER LM N
BikE (X2513) |[FH ®MWE2014) |B HE2511) (HX2500)
PSP DSP PSP DSP PSP DSP PSP DSP
HBUERH ATETS | PHBHR | SRERHR | BTAER | cPRRRY | HEERE | RTAED ) HEBIR | CREBRR | OTEAR | BN | SRR
TRIESHIE (2. 2| 21 2.0 21 2.0| 15
PR 3ETASH (2.2 10 | ND |2.5] 24 | ND 2.0| 16 | ND
THI3F9HAOH (2. 4| 25 2.2 31 ND | 7.8
TR3ENHNA 2. 0] 18 1.7| 15 2.2 19 ND |5.4
FH4EIA6H|9. 4110 ND | ND | 10 | ND ND |4.3| ND
¥ae3A60 3.5 65 ND [7.5 ND |2.9
| /NP 3 A 2 B

&) 1) PSP:HEMRE DSP: THILRS

2) PSP :

3) PSP:

HHEHN g OV O ARISAETRLCEEHER

DSP: ENgOv 7 AZUBHTRCZ L ER

SO ERERE L v U ASHTF

DS P : 24F5HHERE b < D ANERE
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EiREAH AEFATR 34, 164~168, (1991) BEH
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Phytoplankton in Some Reservoirs of Water Supply

Yasuo MATSUQ, Koichi KUWANO, Yoshimi CHUMAN, and Syuzo ISHIZAKI

Key words : Musty odor, Phytoplankton, Reservoir, Nagasaki Prefecture
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5 KEMEEE
KR, B, KEA L VBE, BEEZ, YHVERVHEER, BER (LIFT-NEBT) |,

2y (LIFT-PERET)

R E K R RU F B
1 AYREFOERICR D ERE
ﬁﬁb#*ﬁ@?mﬁbt,ﬁE%%E%EE?éT?@@%%E%&77zﬁb/i Phor-
midium tenue, Oscillatoria splendida F;(F Anabena macrospora O I TH- 1=,

P.tenue i3, I 70 OREEOHIEH, BRI ->ERROBETHS (BEH1)

F3, RAITRT LD, P. tenue FHABELE2ABHMTHRELAES, TH~9HIZEZWHEE D
Hodze Tz, P. tenue BILEMZ BHELZBEOACRBEDEREESIZRELE, 8. &
CREREERKIINOAGERRELYEAOMEWMDIC L2200 THD, T/, BT TIZ100 n/ml
(1mldb b OBHAR) LIEAHTE LR, BIRTESIT, P. tenue BEINICE S HEELTY
HERDRESBVWBEAPACRREERICEBENECHRLED FHREBSB L2485 5
¥, P tenue OWEREACERBEFEORES» L ST L ORE Uk, EH24E108 I F RS
THEIT KM TREL A CRBEETIE P, tenue PIELSEL DI SRR LEZ0 P, tenue
BACERYPBOLIETHI-AFNAVRLRIA—NEEETECLEZERALZDOT. ZOBEHT
X P. tenue DBACREECHAEM THD LEXNT,

P. tenue \Z13, A RMELZELTHHEBELLZWELDH A ZLBBESINTED. P, tenue
DML HCRBEHFOREBEC>PRNWHMEBALEZ NS, UL, P. tenue OHIBT 374
TEHACRBMEBORBERRIENLINTEY, BLABITRIEELEZ NS,

AERMBEELELRED OHDHERMTIX, 0. splendida (BE2) L A. macrospora (B
H3) #HERLE,

_FH2

Q. splendida 13, P. tenue L B4 0, HifE

Rz Uhdide <, Seumfildid il i< &
S>TW3, $£z, A macrospora [P O
Jamsl e FRic>h - =8k Th3, = h
SO2/iE, LI IHEOHACEYBETCHLY
FAIVEBEETARLWOIRBREEHD, Th
52, BELAHBETEHELTLLH
TH-oTz.
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%3 19894ED Phorumidium tenue DHEHANR (n/ml)

BwAERH 6H20H | 7A208 8H21H 9H25H 10H23H 11H20H
RAkBAL [EE 2m Bl“i%E_Zm Bl |®@|2m|B1 !®&E|2m|B1 |#E|2m Bl |R¥ 2m Bl
Tt 14 8 5 165 | 83 | 95 | 38 110 5 | 15 [ 101 20 | 53 | 20 | 10
o TRkt 301 3 535 (568 | 5 | 3 | 3 31 5
Mmook |25 ) 18 | 2 5130 8§ 373 | 668
FER AN |20 ) & | & |405 {3240 36 | 2| 2 | 25
% +HMEkitolkB: 6H 198, TH21H, 8A22H, 9A26H, 10A24H, 11}512‘18
=4  19904ED Phorumidium tenue OHIRAH (n/ml)
BKEAR 6A18H 75198 8g27d 9F 188 10A18H
BEAmE |#E I 2m|Bl |£F 2m|B) |[#F|2m Bl |#F|2m Bl |FF|2m| Bl
W@ ¥ A |70 {135 |0 | B (15| 8 0§ 3
ok o BT 3 125 | 153 688 |72 | 98 | 13 | 20 | 23
HEE AR | 23 1208 | 40 | 10 | 15 | 5 [1836]1710]1314) 28 | 33 | 10 [ 18 | 8 | IO
x5 Phorumidium tenue OHH L H CROREOHR
iy S W oHE £ H H % 8 O Phorumidium® B (n/nl) | A AMEOCHE
T T ki 19894 B8H22H 165 i
B oo WA KR 1989 8HA21H 535 i
I il 19894 1 1 B 208 O 373 i
| E B At 1989 T7H 208 O 405 =
T i 1990 B H18H 135 (2mM@) im
o W kit 1990 8 F 270 O 125 B
P 19906 9 R 18H 688 i
| E ROk it 19906 8 H 2 7H 18368 #H
+ i ok it FR2#10H22H O 860 #H
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W T A H T ok

19894F WY T b B RAENIR L, 6 ~8 FICIZEEED Cosmarium %<, 8 B o
FETIXL. 6% 10%ells/mUZIEL 72 LOA 12D Cyclotella 85 L 7=,

[ T K o ST AR

198942 WM T I 2 b IEBEL . 8BOC— 28 AL I10AT, 8BICIEED
Ankistrodesmus |, 101212 RO Melosira fp{i;ﬁ%@‘( Hotze THICIXERED Achnanthes %
#okﬁ,$ﬁuﬁﬁﬁﬁ&b,ﬁﬁﬁu%@ﬂﬁﬁménfwécaa%ﬁﬁﬁ&ét%i6h
B

19904F TS0 bk, 20 HELE, BEMSHLE QR ICHINLTWaH, Zhit
Nitzschia holstatica DOBMIZL 28D THD,

18 HIT HHT 254 ok 3

19894 HWMMET T2 b, THEBHELEZ. THIBROE - 2260, 380 Synedra
PBEETH- 1=,

sIMfe e BT IR B kil

1988FF  fMET I 0 L EBEBE L. BRor— 213810 HD, 8HIZI
3.2X10%/mliCE Lz, ZHIZRRED Cosmarium & Crucigenia OREHOMINC L2007 - 1=,
107 i3 Cyclotella B EETH - 7=,

19904E WHItE T2 2 b JZITHEBEL . 8o —2128 A L10AT, 10712135, §x
10%n/mliZE L7z, 10HICE D> =ORBEREO Mallomonas ¥ B3O Chroococcus T - 7=,
EESUETT BN

19904F Wit 7227 F Vi3 4ERELE, 8O- 2126 BRUSH, 10HTH-7=.
6 HIZIZ&&®D Gloeocystis . OH, 10RICIZEED Coelastrum WEEHETH - 1=,

S*EM( 2.3

e T R Ak

19894F HHZBERBEAR -, v o Ao Y IHBRIL, BES5~Tng/1TH5
2, GHMB0. 3mg/lEBWEERL 205, COBDTI02 VBB TI VI N ORER
LHLDTRA» -z T-N, T-PIdK<, ZETONPHIZTAXT20LLET) VEIRETH - 1=,
RERTET ¥ » T A it

19894F 6H~8AICEREREL, BEEEBRELL TWiz, T-N, T-PIEHERS S, Bz
T-P 30 02ng/1 %2 2 2 D2 &8 Z -1, NPLLIZ20BL FE R DEZERRTH- 2.

19904F 6A~9RICGRERBL, ERGEEELEL T, TAH~Q B2, T, T-PH30. 02
mg/ 15 BA D2 LBEL, PRE %ﬁ{tﬂcﬁékzﬁém T-Ni20. 6mg/1% 2 2D &id2bin, 6H,
7 FE NPEEAS2GLL R T Y IR, 8H~MHMW&Mqut&D$§ﬂmT%oto

JEEFIT HIY 4 FA BTk b

19894F THOEBE 3SmETOKRZERITCTH-1M, BEBORBRELRESN TS 12,
6H, TRHIZIIT-PBEFE L0 02mg/1% XA ERB{LIKEETH » 755, 9 B~11HICWET-N , T-P
EH{RNEE D, T-P 250, 02mg/1 5 A D el o,

N 2o BT B T B 7K

1989¢F 7 H, S8HICEENEL, EFTEBRILBASHE, TN, T-P 7AH, SHICD®
B, o FAICIET-P 230, 02mg/ 15 2 A it hoiz,

EEAUET N

19904F BHICHERBE L TWED, L, 7334 —0BRFIckh 7 HUBOKE 13T —
I, T-N OB B->T0nd, LAL, T-P EbTril@lbLTnabon, 13LAY
20, 2mg/1% ZZATED. BREBEREBTH > =, NPHIE 7 HLDIB20LIT T, SFEEETH- 7=,
AXKBHO TS s ba—)L
(DZ7L—3a vt kBKEHES

KT, BEMICHBIC LD ZRBESED SN TR D, KEBESER SN, Bk
LT itd, BESITHMLETS 2 FUBEBL, BERCRIASOMRICL > T
FHB N, BRINEE S, COEHIRBE, RELSE, vy, VrmBELL, 7o
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OB RL L5, SIRMEEEEICER U OB 2 RE L TV BHiEEn. U

#6 WEHELEOORNA

oo B B AE (ppm) | MUBEKEE | BAnAEC
WSO Phorumidium BEWELUIZEE, = 1 T iR
BHTHR ~0.5 | KBS
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oL TWDEREIRD Phorumidium {3 | ERHAREE
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ELEUA-S T LTI kD TN D 6 3~5m
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SIS 100n/m LI c 2 » T & & o BRHNCHE Fmr o
W | ARSHA, FhuEo T VR Ay, T 05~L 0 5m
o THEEFEORNLIE. DRPOTS 7
R A% L, BAGHADOEDSIERL - TEE .
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Fish Acute Toxity and Algal Growth Inhibition

by High Production Volume Chemicals
Seiichi UEDA, Yasuo MATSUO, Koichi KUWANO, Kuniyasu YAJIMA,
and Yoshimi CHUMAN
Key words : (b8, A BE4EEMRE

2% S RN I

SHEEROIETFHEICIOWT, FORBE2MONEMEZITS 201, 1990EE LY BEEFRTD
SEERLEYHEEREERIFELERL TO A, 199UEEIC T RBEBIC S WTHET
'50

BB F OB

1 A EEMmE

(1) E#{LTYHE

Pentachlorophenol Sodium Salt (BSH{L%:. Lot. No. 106B4517) & i vi=,
(2)FRERILFEE

AL 2B TO4AMETH S,

1) Lithol Rubin BCA BEEI{LEET¥ Lot. No. FBROI

2) 2,2,4-Trimethyl-1, 3-pentanediol Diisobutyrate HEI{EE L% Lot. No. T0997

3) Tripropylene Glycol FIYEMiZETE Lot. No. SAH 5139

4) Diphenyl cresyl Phosphate BEEI{EE T3 Lot. No. DW01
(3) MBIRE AFESNFENAREUERTS EHERE
(4) FABRAEE QECDFAMY {F 3{VICHERAL 7=,

2 fEIEMRER
(1) #&f: e A Y H (Orysias latipes) FHERE : 1.8 cm, FHAE : 0. 048 ¢
(2) HBEHE : BEGLSHAS, MFK (BIEFERKEA) T2BICTTTHIRL 2, BlEdtsE
BiHT L L, MBADIIEZRBUE. THR>F I I 252 7=, BE I 14850987
10RFFEIE THT - =0 ISR S 2405 RART ICH Ik L 72,

(3) B

1) Tl : B EEES0.1, 1.0, 10/ TL100 mg/]l & DL KRB 114218 —%
— IR L, CAYHERBEWRERL, T ORTEE ABGEICHREE cUBBBIIHEL .
ARERBE T KIBEOMBEAYAI, BEALOYER S AFLANLAFS FEREAFALT LI —
WICER L, BEBEZERL, BRMOICTESREAZHO THERBICHE L =, \E5HEL Rk
N ARBEREIL2ICTITY, RREBEUFMBICHKLE, FCARERLZVWR WL, 8,
FAUERUUFEBBRBERORBRBHOKFEAVEE (D) L REREEE 00 ZAEL .

2) BB : THABROERMLSFETIRT LS1T 96hr L Cso{Median Lethal Concentration)
BEENDEDICALLSTIERBRERELTY, HRAELHNTTFHAREFEORBE T
S, BONLEHCELNHBERK FCERECHL Ty ML, 706w MEICE DR R
FEM S L Ceo Rz,

3 WHAEMHERR
(1) B . Selenastrum capricornutum ATCC 22662 (PIFS. C. &H8¢)

(2) ARG X2I12/RY.
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#£1 XY HRtEatRBRETEREX

_ o W X (/)
K it &P N e
1 yA 3 4 b

Lithol Rubin BCA 17,1 30.9 55. 6 1oe 180 1.8
2.2.4—Trimethylﬂl.3-pentanedi01 9.5 17. 1 30.9 95. b 100 1.8
Diisobutyrate

Tripropylene Glycol 95 171 309 hH6 1000 1.8
Diphenyl cresyl Phosphale 0.29 0. 53 0. 95 1. 71 3.09 1.8
Pentachlorophenot Sodium balt. (L 0,17 0.31 0. b6 1.0 1.8

%£2 BHEORBREHOER
W | G .yl SRERIS D FREE (me/1)
1 }13}304
MnCl,-4H,0
ch12
FeCls-61:0
N?I:_-EDT/\ . 2!’120
COCIQ' 6“20
Na-2M004' 21[20
CuCl,-2H:0
CaC 12' 21‘[20
NH.C1
3 KH2P 04
NaHCOs
4 MgClz‘BHQO

N
_,m R e, =, OO WD O

(3) KEgAk
1) @ikEse, TR, AKERTIZ23C, 4,000~4, 500]ux, EEERTic L a2 EEREORNT
%ﬁbtomuwu,s.c.ﬁ%ﬁ%ﬁ%ml&;au3a%%%ﬁ%ﬁotu:@S.c.&
1wmw%ﬁ%ﬂ%lntmmmzﬂ751:mm@mm%ﬁ1mxummnyMtaé&5m%@b,
it.ﬁﬁmﬁ%%ﬁbtﬁguﬁéxém%MLtoﬁ%ﬁﬂms%@ab,M%@ﬁm%m%
EEANE L. T2RRTEIEIL TIHEBL T,
2) HpasEONESE
ﬁ%%g%(w&mwmwsyvhym4)%ﬁm.ﬁE%Mmmm%§#6ﬁmbtoaﬁ,m
MRS s > WO, RGBS A W TEEEHL
3) BERODLELE Db Csoc(Median Effective Concentration) OB Ak
?ﬁﬁﬁ%&LL&memﬂwﬁEBTﬁw,S.C.@%Eﬁ%%ﬁ%éh%@ﬁ%%ﬁb
tu:@ﬁgwﬁﬁmﬁwL&ﬁ5%%®%gﬁéismﬁ¢;5u@ﬁbfﬁﬁ%%ﬁm,%%E
ﬁ@%ﬁﬂ%%@%imﬁvb&u;DEbcmﬁﬁﬁbto@ﬁ\%%EE@EE@%%MQV
hu—wt%%%ﬁw%ﬁ@ﬁ?@ﬁﬁw%%:yknmwmiéﬁﬁTwﬁ%?%otbwf&
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#3 BREREFEABEREX

wOE #H OB X (m1)
it & 1t & B ok
1 2 3 4 5

2,2, 4~Trimethy1-1, 3-pentanediol 2.5 17.1 30. 9 55. 6 100 1.§
Diisobutyrate

Tripropylene Glycol 95 171 309 556 1000 1.8
Diphenyl cresyl Phesphate 0. 31 0. b6 1.0 1.8 3. 24 1.8
Pentachlorophenol Sodium Salt 0.1 0.17 0.31 0. 56 1.D 1.8

B OR
1 AHEAtHENRR
B LAY R UCREIEYE D24, 48, 72, ISR L Cuoff 2 R4 ITFEL 2. H 1 & ER{EAM R Y

BEEMBEORE - HTUERBEFLER Uz, &8, FEUHESKETI0NIMITITZZRL, 1 5L I%DN
E‘:ju w ]\ lJf::o
#4 LAY RURRME O C A 5 H SfEatiE

) EAFH LCsof (mg/l)
E S A =)

24hr 48hr 72hr 9bhr
Lithol Rubin BCA 167 98. 3 44, 4 32.5
2,2, 4-Trimethyl-1, 3-pentanediol 17.9 17.6 17.6 17.6
Diisobutyrate
Tripropylene Glycol >1000 >1000 >1000 >1000
Diphenyl cresyl Phosphate 2. 65 1. 66 1.27 1. 27
Pentachlorophenol Sodium Salt 0. 53 0,32 0.32 0,31

2 BHAERMEHLR
SRS RTEEMEDE b CCsofflZROICRL . K2 LR HALADRUEENE OB

BE-HERBEHRERL Lo
#5 ERILAMRUEEDHOBERERMEEE b Csofl

#mHisEWY E b Csofli(mg/1)
2,2, 4-Trimethyl-1, 3-pentanediol 8.0
Diisobutyrate
Tripropylene Glycol >1000
Diphenyl cresyl Phosphate 0.99
Pentachlorophenol Sodium Salt 0.2¢0

2 EF X M
DEBTERFRRMEREEZRE, FRRESCEDELERE, (1990
DRBTRERBNREFNERIE, FTRLEELEYEEBEE, (1391
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991

90}

707
50
3o

—_

997

80

70

50

o

= Diisobutyrate

o o 99 = ) 99 B oo o
| 4 g0
e °° %
J [) " 70 " o - 70 /
u 5ot 50
= q ® i B
30 30 A
5 10 1o
J-/;-ﬂ-- — 1 B RS 4. . 1 8K
10 100 1000 0.1 1.0 10 1.0 10 100
A K (mo/1) A & (mg/1) i E (mg/ 1)
Lithol Rubin BCA Diphenyl cresyl Phosphate 2, 2, 4-Trimethlyl-1,3-pentanediol
Diiscbutyrate
99} 7
80
3E
= 70} y
50
: 14
- 30
&
10 f
R RE R u_*_JMdL#“
10 100 1000 0.01 0.1 1.0
M K (mg/|) A o (mg/H)
Tripropylene Glycol Pentachloropheno! Sodium Sait
M1 b AN HSHEHRRIC S 5 HREPNEER & TR & OMBF
g9t
i
sof
|
]
501
w
= ¢ Pentachloropheno! Sodium Salt
o Diphenyl cresyl Phosphate
:%: 1ot 2, 2, 4-Trimethlyl-1,3-pentanediol
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