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Effect of the 1977 Eruption of Usu Volcano on Living
Environment and Health of the Inhabitants
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1. #&

WRAI524E 8 3 7 1 (H) 471 9 W 12 9 BRILAYINE BRILIFTHANE 609 m ol & 38 4EHE b 1w KMk L
7oo WML 12,000 mic b3 L, TOMEH = F A F —13 102 erg i b#ET 5 Edod, WEFI 25 S =FL,
HEFN 37 SFE - FHER OB I S LT 5 b DT - 72V MUK 131 31 45, 16 1% 20 43, 18/ 22 4y &/
WHEE, 8H 15WF305) & 28154040 2[EHH & 3EE OKEKIIE - oo 9 HAHI 6 1540 SizsF 4 E ©
KBRS b, 14 HE TRKIMrbe T I8 EOM KM L b i, SEVIZ MUK CAEE IR - 7ohs,
KILR =2 KA ER O I 149 8,300 75 km3 EHERE & htc, KILKEFY 200 km il i fdEmic oL, #
M 220 IR D 5 %, 1RIESHD 2R BR -, FHC, FHRAOTINRCIlaKIIKA 30~50 cm b 3% L, JA{F
Wy XR B T & DA TEERBE W R e b O I E R & S e B I E 5 T,

AUGEE 8 B 7 H oW EARE, 25BBLH-L AR ToAR R s  ShicER R L OMIKE % L
Do TR AER T B & LG, AR /e & OV iR S B B SR B 9E 21T - 7o
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AR TOTEE X b i B AR THIRSE AR
(Table 1) #H\C, MHERIC X DT -7, FFEXSHR
VLA HET BT 184, LT 16 4, FEREIRRATEF
111 4, LF 154 ZDF 299 % Ch B, 7 Vir— b D
FEPTIREAE CfT Y, ABRIU K W7 v — b
HGpEDOEHL O CHE LT LN EDBREAL THo | to Hakodate
e ont, (25 Tlon] 14, [PLx) h
Kl #®28&, (525 %34, [»lvEii] %
45, T@<{ L) 5 G L5 L,

TEFABEL20HANS 2 HHERY (Table 2)
G CHIBHE CfT » oo WEREOT A I B 5
22 4, (GEfp 56941155 : P RE, DT Pacific ocesn
U, ¥ 17 4 49.31213.7 5%), TARRHHESRNT ST 123
# (415+1313%), LT 1424 (@19+129%) ot
04 HCHD, KLV IUCREOES ZFMi+ 5%

Toyakoonsen

O & M¢. Shawashinzan
Mt. Usu 1

10 R O BRI 0T, [2< %37, [hich 5

ol [ LESE), [85ES | o 4 BRIz ° 5 Z

o, MARERER, 43,2 15 Li, s
FEHFAE 30 THE L b 7o B HAER AL Fig. 1. The topography surrounding

Mt Usu.
S T AR B MR A i\ T it s

CE0fFote. FERBIAEREDONR L ko AT OB F R IOLF ER—CH 5D,
(RHETIAIEE, M2 XA EEER, B, #, ORI UWRSRCETAIE, RES, B, ve

Table 1. Classification of the items in the questionnaire
’ of the survey on living environment

g1 AERFSENERNEAOSH

|

Direct factors of accident

WO oK % B R (4) HEZH, RELWTNDcEOKERN B 0, ol
I'raffic = .

2 Siil % A (3) MHM - T 2ZBBHCERBOA R oo e, I L
Education

; +H D " (6) FHOHELD 7 T AR LA BT Uiz, &
Housing environment: Indoor .

MR E R E E HEAY BEEA TR RRCHES AW L, &
Housing environment : Outdoor

s 4 E & R B E B FDOEh I NEL AR VRAATOE o fte 18 &
Diseases .

WE el T s EEI(2) FROERDH /A 8 —EERIT - T, Te &
Work s e

% e B T s B OR 1Y B L, ERQEPHOFES L, L

Human relation

® AN B % oo | ORA(6) EROFED - L CTHEHPBC -0, FLokdLic, &
Economics

#E # B M (9) RO EEd Ui, o0&

Number in parenthesis means number of items.
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Table 2. Questionnaire on anxiety
2 o WE R
To20 0BEMAHAT Sk BRECKIFCH TR EZIELXSBLTO LOHTED
OTHATTEV, OCHlsL oA Hlokdi (&< %3] rrbrsl [PLx
SR] TR&ARLEI ] O XNV &EDTT,

&® N &

< ’;)f L A

z * z ?

5 ) 5 PR

I I 7 5

W) B RBOWoTLET, —H—+—
L il TR O T U E T, corvererr i | } |
2. FLIL ZRAT g reereeerrer e I } } 4
3 FIE O HEBR L TN E o, e } } } 4
4 B BUEL TUE Ty crereerrornenne e ! 4 4 i
5. Fit LD BUNTAN E oy cererrerreenere e b } } y
6. TLUL  ODIELIL T U E o, ceeerrerrre b } } {
7. Bix BIbhFosAEMToLT B MWMATHE T, oo ' ; ; i
8. FLIL  DERRR AT, e t } } 4
Q. FLIL  TRYZET gy verererrermnntntitiii e } $ } }
10, Bix DB U TUuET, I } + |
11, FIL BB T By crrerrreemmrerrr oo e ! ; ; i
12, FAE HHEEL GGy corererrrerremseaiene e e ' ' ; i
13, FA: FUHESRACT Ty reverrrrrrer } } $ 'l
4. Fix hOhLTwFT, + t } {
15, FiE Do) LT E gy s S $ $ {
16, FLIT R L TUvE Ty v b } } {
17, FL BIA T F gy creeerrr e + } } {
18, FLIL 5 ATL R TS E gy crerreeeerrreeniinrcanie et f ' ' ]
19, Fix 3/;15[/1‘\{\-—;-0 ......................................................... ! $ { |
20, Fhit MIHE T, creeerereerrrrn ! 4 + i

=Y — & s, 7-GTP (7-glutamyl transpeptidase)) LAP (leucine aminopeptidase), ChE (choline
esterase), CHO (cholesterol), ALP (alkaliphosphatase), GOT (glutamic oxaloacetic transaminase),
GPT (glutamic pyruvic transaminase), LDH (lactic acid dehydrogenase), BUN (blood urea nitrogen),
Ht (hematocritt), ALAD (¢ aminolevulinic acid dehydratase), CAT (catalase) Ol 5E, M, Mo
Xfpodr, 8% LfTolke B - & - 08B LRI T 2R AT KGRl LR
EhpEHBLLRBHE - H - O LOHiBE JOPRIECBT 5 BHEEIR & 35 S © 1T - R HMBHVEER T
F9 % XU BMRC 0B MES 85wk, 6 HEECIFLLICbDOTHD, RER - HE-vrE) /-y ix
5 A5 — 7y, T-GTP, LAP, ChE, CHO, ALP, GOT, GPT, LDH, BUN (34— } 77 7 4 #—#7, Ht
VLA EED), ALAD WRIHELY, CAT IS0 X » foo M LFIEE o M5 FRR IR ST 4R
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CHBRIERE 4 4, TETID LOLAIERRCER LB TR 17 4, 7 VI 18 413 X U4
SR 13 S0 BT BHIET 6 43 LORMTBT 224, 4T 1740 19 £ Th B, 7o, W
LU CHIBOR TR AR, 29 4% - AR ES L 7 X 5 BN L, RAR il A
FUIRR L, ok, —MBNRE TR AT 04, XT84, 71204, AWIST 2
%, KT 24, FHATHTHD,

. #/ & M #&
1. EFEBEOEL
HERKILEL 317 BREK B O 517 e R B B TR L eld b X e i 4 5 &,
Table 3 wiR3Mm<, FFHEHRMRN T 17215 cm (2~80 cm) PR EEHER (B/A~BK) BFR LI <
I FEMTART 242 em (I~10 cm), BMT 153 cm (8~20 cm), HHETHEF 728 cm (1~30 cm), [Py 13+
8cm (1~80cm), % 7x5cm 2~15¢cm) Thote, Fio, MKIC X BEER T2 7o O BA LR IR AT
82.8%, WCHIBIANY 364%, AMNT915%, FhEMiRENI41.8%, BN 875%, # 95.8% ¢, (FHEME K X UA
AT Tz & A EDERIWE Lo 28 2, WAL QMR T 18 23R 2 T, BENRILEE
B, bk, HE, ERAETHTELORETH T,
Tabl: 3. Damage caused by the eruption of Usu Volcano

F-3  BFERUMEAKZ X B EEORNR

Abuta-cho
No. of height of ash fall daaréllilgfeal?y rate’of refuge
sample (em) (%) (%)
Toyakoonsen-cho 99 17415 82.8 48.5
Abuta-cho Hon-cho 88 24 2 36.4 6.8
Tsukiura-cho 47 154 3 91.5 17.0
Date City
Nagawa 79 7+ 8 4138 19.0
Kannai 56 \ 13+ 8 87.5 5.0
Kan 24 7+ 5 95.8 0

mean=S. D.

FEROMEMETE L FIRRIRELIRNT (48.5%), i (19.0%), A#ilr 17.0%). WCHiyARr 6.8%),
BN 6.0%) ONHTHRERE Tl LaERINE LA Svied ot

AVRBUE A OFF A 2 BRI SHIL, ER 1AM Y OFHEEERD, 7 e v 4 A THRTE, Fig. 2
DT ELTHY, ZEBENR, ARBIGR, RFERE, EEEEN, REMIREERS OB AN LRS-
oo CHEHECAB L, [ROBOIPEK A2 Y RAATOEL L), ROBYOEGHHE I h L
o] R B AT & SR B <, AT 415, WFEHRMRNT 294 Ch - fo. KICHVIEE R, BNy
Tk TROR D O G, B LAIE, KOBRENZCH ), (EEAEW2 ] [H A, KEOH
Blieote b, WK, BEALrsPRhofo) TERINARK 72T 58 LR E ] OIETH -7, T
WHRFN Tk T TORCIROH 2 B ORI S o 7o), TRRNA B -7 T5 2 Lae&E R, %
DR Y ORI, B AR, ORI ENRIIR -] TEHOBMAE -7 b, BHRENE 7] o
I B B R IR LA,
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Factor of complaints mean score of a person
0o, 1.0 1.5 2.0
7/ T T
Direct factors J .
of accidents| uite ) quite
different different right right
T T I
Traffic f—r
Economics - male ‘*‘]
Tsukiura
Outdoor - T  Lse
female
Indoor I
work k-
mate
. Toyakoonsen|
Muman relation— peace
- Dof mind
female Ml anxiety
Diseases —
. Tsukiura f f i
Education r- o—0 1 7 3
) { | Toyakoonsen
score{X10)
M—2 EEEsMEc T 2K BRO B3 AN & O WIHR AT 6 R o
EA e B OELRE
Fig. 2. The profile of the complaints Fig. 3. Psycho-psychological status
concerning living environ- of the inhabitants in Tsuki-
ment. ura and Toyakoonsen.

2. EROFREKIR

BT s X OWERRRELR T R 0 BLoc 20 €, DaOR ORI 55 ORI A ORI & Ll -+
BE, Fig 30l Thsb, Tibb, KOCHTIBRERVThOERCEWTh THLLH ] & n
e hF D] EOBAIE L, REB LR I85Es5 ] & TALES ] EoMIAIE LT i, 208
TEATI T AME b E <, ke, AT ST, RN BT KO T O TCh - oo e, TRTRM
TN DL TRt T ORI, AR AR X 0 O VT (P<00L), 2 h, Wl o
PRl 5 &, RN CR%eoms LORERH &b FLcHREARHED b hied o 7end, THRIIIN#
WY Gl ol U CRE D OIS I @im - 7o (P<0.01),  FIBEK o Mol Cig AT o> 22008 HA IR M
AT X 0 S s <, REEEIRTRIBRR AN O 0358 - 12,

3. EFHEEEK

30 WA oI 57 FLEER A A o - oo Clligd 5 &, Table 4 028 ChH B, Thbb, 5
TR TH AR 26% U LRR LB 2SR L, [HNZB] B50% ClbiHd, WWT by od
Lz EDE VT 409%, TEBbA L LTCuBhin] 364%, [Mpdind&er»rns ] 31.8%, &
e Ish ] 318%, MM 31.8%, TEA oo 5 ) 273%, THEC R b o] 273% DITCH » e, T
Ty (=L ERG ] 72 438% ClirbiE <, T TREMZ B BIO THRE» e ieb ] 2
375%, TR >R 5], THiC/ vicw] &0 Mh3ncsiicishisy) 22313%, [HEAEAR Y TS,
TEbA &L LTCwBR], TR IO MEL8efine sz C 235 2250% Thotz,

S0 HE o |HEAE R L RE (B AAuEREe, TLRE (REPhietinn), TILRF (PMERRFAERED S X0 T H
(EHAR) W<, ThEhlligsts e, Bhdhc THoRLEI20% CRLE, -1, Fio, LB, 111
B, TRCSWCRBTNRTNREN 164, 168%, Lo73194%, 175% TLTOHF2RBH T bliz L
BRE o o FZRONFRRI ST cu U], defcir UL, 2a4e I Ch -1z
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Table 4. Subjective symptoms on fatigue shown more than
25% of inhabitants in Tsukiura-cho
F—4  HAAHNC R W OREY B EAERER 2 A 26% L
A LA o

Symptoms : male (%) | female (%)
(5) feel the brain muddled o ‘ 25.0
drowsiness and
7) feel strz 1 tt res | 273 313
dullness (7) feel strained in the eyes |
| (10} want to lie down ! 27.3 31.3
; — |
(15) unable to have interest in things 31.8 31.3
difficulty in (16) become apt to forget things 40.9 43.8
concentration (19) unable to straighten up in a posture % 36.4 25.0
(20) no energy J 31.8 37.5
(22) feel stiff in the shoulders . 500 375
projection of 23) suffer low back pain t 31.8 j —
physical . | ]
disintegration (25) feel thirsty i — 25.0
i
(28) have a spasm on the eyelids —— i 25.0
2, T OFRBERED CHE R o, ~NEYO
. items of questionare complaints(%)
B IYT) 35 F 118, &°F 106, &4k C 110 T 0 10 20 30 40 50
P redness of eyes — I i ! ol
° itch of eyes - o
4. @’ﬁ%ﬁﬁﬁiﬁ throbbing pain o A
in eyes
@ B OEFKUFMIBIBRICAET BER discharge from eyes |- A
36 DMHRAD 5 b, HIFHEL 209 PLLkmL 2o e B A
usky —
FoIRH o MR - #E0 - PRI %% & Fig. 4 © T pharyngeal L "
stibbness
ELTHB, (HHIS(F!JJ]WL}}UH] BT T aro% nasal stibbness - o) o0
B BEO PELRE ZARAVTH Y, Yo, (12 e C B
i . R O Téyak (male) O Drivers
ek B, "‘j‘ﬁvkb< %) B2 BRI L Pay T:iiij::;i:lga ¢ @ Construction workers
ML, LT R 209 MR R LR E e & Tsukiura(female)
Brote, AEIMFBT T PEHE L & ARALCHL Bl—4 AR 20% LlLaa L sA

Fig. 4. The symptoms with the incidence

72D, BBV EELNE, BRI L] 5 31.8% .
rate above 20%.

TIRHZ L, KT RO E D L vobh T <,

HENTDH], THEOGRBER L2, REMCEENTSH | 23272%, THRRNATSH] 227% ofchs, Al

WpLeg-cis o EnYi] 2285.2% ClRb &<, VT [ERXTha), [Fhitk o sufTH

T, PHECEERESR, B LA ] 21294%, TARbbT5 ] 286% OIATH -1z,

[V

AR, &7 —HIEEFTE TERRGL, THAW ] BLO TLENDES ] 2 Thi 375% CF
L&, ROT TPELIREZARECTEHG D, BB WIEAE DR, B L] 5 25.0% TH -1z,

EARIEER T TOER L DFE S OYEMN363% ik LT,
(2) MAE PR E S
AR (LR TR, 2 - 2 7 v BT, AT AMEER, BABIOLRTHEEER, B

TN EERs L OV IR & LRIy (R O BAE TSP - R R 2 TR & Table 5 & {Th 5,
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Table 5. Biochemical findings of blood in the inhabitants
surrounding Mt. Usu
F—5 BHUBLEROMKA - BN MR A LEARERTR
Toyakoonsen-cho ( Tsukiura-cho Eﬁl;abetsu-
Clerks Bgfai?d E?%g{gﬁs a}rl.lldecct;ifsl?ﬁfc- Farmer | Non-farmer| Farmer
drivers tion workers
7-GTP 2134615 | 2314578 | 213547 | 2881128 12.3::2.19 | 2324992 | 16.1::3.49
LAP 149.7410.95 143.04-4.80 | 139.3::10.90, 159.04-14.74 [137.1-4-4.63 |151.6--9.98 |141.1+5.69
Cho-E 1.08:£0.056] 1.10:4-0.079] 0.98740.039] 0.95:4-0.394 | 1.03::0.0553] 1.04::0.032 | 0.83-0.0262
CHO 168.24-12.54) 181.0+12.30} 167.546.11 | 170.54-8.90 168.14-6.06 194.1+6.16 |176,1+5,08
Al-P 6.50--0.820, 6.58--0.689, 6.754-0.594! 7.60+0.478 | 7.09-4-0.450 | 7.834:0.368 | 5.90-+0.29
GOT 2454368 | 30.84+4.05| 3134244 | 325+3.05 2804155 | 298241 | 3014274
GPT 1624221 24,0+7.69 19.6:4+3.19 | 2274325 13.341.56 1844213 16.44+4.87
LDH 301.0£11.03) 309.6:-8.44 | 2874129 | 364.9+15.52 |326.0+10.37 |324.9--14.13 ]400.3-+20.85
BUN 1704215 1364+1.15 15.8--0.847) 17.54-0.88 16.140.97 14.04-0.77 —
ALAD 1.67+0.1220 1.86-+0.139 — 1.544-0.1055 | 1.77-+0.061 | 1.744:0.074 —_
CAT 3.524:0.267] 3.49--0.289] 3.4840.121) 3.46--0.158 | 3.89--0.102 | 4.0540.152 e
Ht 4324108 | 4414179 — 43140807 | 41.64-0.82 | 437095 | 41.2+0.75
(n) 4 6 13 17 24 15 29
(n): number of subjects, mean:standard error.
Table 6. Incidence rate (%) of abnormal biochemical findings
of blood in the inhabitants surrounding Mt. Usu
F—6 RN AR OIS BIERIERN - A (LS 1Y RSP B A R
Toyakoonsen-cho Tsukiura-cho ?ﬁgabetsu-
frems Clerks Bl’lljsaiind E?’llﬁgi’:]zs a};;ﬁcé;fslilﬁxsc- Farmer | Non-farmer| Farmer
drivers tion workers
7-GTP 25.0 16.7 15.3 5.8 41 13.3 6.8
LAP 0 0 15.3 11.7 0 13.3 34
Cho-E 25.0 0 7.6 5.8 20.8 13.3 20.6
CHO 0 0 0 0 0 0 0
Al-P 0 0 7.6 11.7 8.3 6.6 0
GOT 0 16.7 15.3 11.7 8.3 6.6 6.8
GPT 0 16.7 7.6 17.6 0 6.6 34
LDH 0 0 0 11.7 8.3 13.3 41.3
BUN 25.0 0 7.6 235 20.8 6.6 —
ALAD 0 0 — 117 0 0 —
CAT 0 0 e 0 0 0 —_—
Ht 0 0 — 0 0 0 ]
(n) 4 6 13 17 24 15 29

(n):

number of subjects (%).
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Fie, ThooEREE O L rehZChothll, WEEMMEcluig+2 &, -GTP, LAP, GOT, Ht T3
BoEFRDLRT, CHO-E i AIimEE SRt UCEiciE < (P<0.01), CHO i i 17 i 48
e b LT RRE L (P<0.01), ALP T A Ml 4ssSd i L OR By (P<0.05), GPT T
AT BRI L U O < (P<0.05), LARIFERIRZIHILED oo (P<00L), LDH Clistig
vkl UC AT e R R (P<C0.01), ALAD @ o CidAoRIER B A B T3 I LR ik
< (P<0.05), CAT &2 Crr AT fER S L RIS Blds X O%R 7 AR ENC I U TR ISR » 2 (P<0.01),

205, BREMEERLEEOMNEG (%) Rt s Table 6 02 &€, BRI X O THE S RTE
OWBIRAE L, W CHAINTER, R7ARER, WR, <Az v -HEFoOINciEE o BB R E
M olls

@ BRI

S EHEREB I O AT CrUEASE M IRARIELRIT € 76.1% (121 44+h), BN € 53.3% (U7 4h) i bh,
TARWRRAT R T b & VISR BT Cumm s, COE, o oliliksks, B - o s BT, KT
EIREEE, woCEILE, BIEE, M, OB, SECITh B, B oBT cuEmmE, Mg, O
i, B A <, P IO, FIER L SR8, Tib s, IRIREHRAIT D & O F B E PR IE
BEROEBA SO LT, AT CLalERayRikl & IFER O BN £ » 7o (Table 7),

BB ORBRE TR, BIEREBIELLEL, Tht o) b sEoRB THEAEN, o0

Table 7. Clinical histories of the inhabitants in Toyakoonsen-cho
and Tsukiura-cho

#=—1 TR IR T 3 X O B T 2 I o BEEESE

Toyakoonsen-cho Tsukiura-cho
Diseases i i
male female total male female total
1 Renal diseases 1 2510012311 91 2779, 0 (0] 2 43
2 Heart diseases 7175 | 6 (74)| 13107 2 (77| 3 (14.3)| 5 (10.6)
3 Hypertension 7075 | 6 (74)] 13107 | 4(154)| 2 (95| 6127
4 Hypotension 0 (0 10012310 83 0 (0 2 (95, 2 43
5 Cerebral apoplexy 0 (0] 1 @251 1 (08 0 (0 0 (0, 0 (0
6 Diabetes mellitus 1 @5 0 (0 1 (08| 2 77| 1 48| 3 (64
7 Hepatic diseases 2 60| 5 62| 7 68| 1 (38| 3143 4 (85
‘8 Bronchial-diseases 2 (6.0 1 (1.2 3 @25 2 (17 0 (0] 2 (43
9 Chronic bronchitis 2 601 1 (12 3 (258 2 (77| 1 48| 3 (64
10 Pneumonia 1 25 8 09, 9 (74 0 (0] 1 @48 1 @2U
11 Bronchoectasis 0 (0] 0 (O 0 (O, 0 (O] 0 (0O 0 (0
12 Pulmonary tuberculosis 5 (12.5) 6 (74)| 11 (9.1) 31157 0 (0 3 (64)
13 Pleuritis 2 BO)| 5 62 7 68| 0 (0] 1 48| 1 @1
14 Eye diseases 3 (75)| 11 (13.6) | 14 (11.6) 1 (38 0 (0 1 21
15 others 21 (525) | 26 (32.1) | 47 (38.8) | 6 (231) | 7 (33.3) | 13 (27.7)
Total 54 96 150 25 21 46
subjects 40 81 121 26 21 47

Number in parenthesis shows %.
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Table 8. Number and percent of present illness of 39 the
inhabitants in Toyakoonsen-cho and Tsukiura-cho

F—-8 IR & oot 7T O R o 2 B

Toyakoonsen-cho 1 Tsukiura-cho
Diseases [ i
male | female | total 5 male female total
i i i
Endocrine, nutritional and
metabolic diseases 0 0 0 0 0 0
Diabetes mellitus 0 0 0 1 (381 0 1 21
Blood and hematopoietic
tissue diseases
Anemia 0 0
Others 0 0
Nervous and sensory diseases 0 0 0 0 2 (9.5 2 (4.3
Ocular diseases 2 (5.0) 4 49| 6 (O 2 @7 1 (48 3 (64
Neuralgia and neuritis 0 2 (25 2 @7 2 @7 0 2 (4.3
Cardiovascular diseases
Hypotension 0 0 0 0 0 0
Hypertensive diseases 11 275 8 (98| 19157 2 7.7y 2 (95 | 4 (85
Ischemic heart diseases 0 0 1 (48| 1 21
the other heart diseases 0 0 0 0
Cerebrovascular diseases 0 0 0 0
Respiratory diseases
Chronic bronchitis 2 5.0 0 2 (16| 1 (38, 0 1 (23
Asthma 1 @5 o 1 08 0 0 0
Diseases of digestive organs 0 0 0 0 1 (4.8 1 (2.1)
Cutaneous and subcutaneous
utaneo 0 1 (12 1 08| 0 0 0
Muscle, skeletal and
connective tissue diseases
Chronic rheumatoid arthirtis
and related diseases 0 1 (12 1 (08 0 1 (4.8 1 21
Lumbago 4 (4.9 4 (3.3 1 (3.8 1 (4.8 2 4.3
Scapulohemoral periarthritis 0 0 0 0 0
Total 16 21 37 9 9 18
Subjects 40 81 121 26 21 47

Number in parenthesis means %.

EPRBOIE, ML SEOWS cE BRI (Table 8),
B R LATRIRR ST il 1AM b 46 HE, AWM C 23 HE XL, WMBE TR Eh -7
(Table 9),
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Table 9. Subjective symptoms of the inhabitants in
Toyakoonsen-cho and Tsukiura-cho

F9  FRWEAN S O AW R o HEER

Toyakoonsen-cho Tsukiura-cho
subjective symptoms . 7 7
male | female | total | male § f

1 hseg(c)l‘zjlcélfr, Zt:ffnehj?d’ stiffness of 8 51 70 10 5 16
2 dizziness, thinnitus, swaying 9 23 32 2 4 6
3 edema (face, extremities) 2 10 12 0 0 0
4 irlﬁ,(ﬁ?sb:({y)momh’ sweating (location, 9 11 20 0 2 2
5 palpitation, shortness of breath 11 11 22 4 0 4
6 gi}g:;tfgils agonizing, ached, vice 6 9 15 1 0 1
7 polyuria, frequent urination, nocturia 7 14 21 2 0 2
8 feel as if a rush of blood to the head 9 5 14 0 1 1
9 changes in body weight 8 13 21 1 1 2
10 numbness of the extremities 6 12 18 1 2 3
11 Siiinjg?nttsl,led]eafgll'{x’rxistl;ine’ extremities 14 27 41 6 4 10
12 scanning speech 1 2 3 0 0 0
13 irritability sense of anxiety 5 9 14 0 0 0
14 decreased visual acuity or visual field 8 12 20 2 2 4
15 menstrul, regular or irregular 0 10 10 0 2 2
16 other subjective symptoms 2 7 9 1 1 2
17 cough 15 15 30 11 2 13
18 sputum 18 10 28 6 2 8
19 bloody sputum 2 0 2 0 0 0
20 pain on the chest or back 2 5 7 1 0 1
21 the other symptoms 1 8 9 0 0 0
22 skin, eruptions dry, harsh skin 3 16 19 0 1 1
23 difficulty in wound healing 1 1 2 0 0 0
24 tingling sensation of the skin 3 2 5 0 0 0
25 diagnosed as eczema 4 3 7 0 0 0
26 diagnosed as contact dermatitis 2 1 3 0 1 1
27 other symptoms to the skin 3 3 6 5 2 7
oo fee ke or i foramn body | | | s 4|
29 ?;Lcrll;r}rflast?g;etion from the eye or 10 19 29 7 1 8
30 eves ached, itchy or red 15 14 29 5 0 5

Total number of symptoms 216 343 1 559 70 38 5 108

Subjects 0 | 81 121 % 2w
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Summary

The effect of the 1977 eruption of Usu Volcano on the living environment and physical,
psychological or mental health status of people in the districts was investigated. The fall out of
voleanic ash was prominent, traffic regulation was enforced, and of the people who was ordered
to evacuate their homes. Questionnaire studies or physical and laboratory examinations were
carried out on those subjects.

The following results were obtained :

1. Ashes and pumices were observed in 1 to 80cm depth. The most prominent area of ash
falls was found to be Toyakoonsen-cho. The damages to crops, trees and houses were observed.
The evacuations were most frequently ordered in the people who live in Toyakoonsen-cho.

2. There seemed to be some differences between each district in the responses to question-
naire concerning the living environment. Of these, direct factors of accident, traffic factors,
economic factors and outdoor environmental factors were reported frequently.

3. A questionnaire concerning “anxiety” revealed that most of the people felt rather “peace
of mind”, however female residents in Toyakoonsen-cho had some anxiety compared to those in
Tsukiura-cho.

4. A questionnaire concerning the symptoms of fatigue indicated that the most commonly
reported was mental symptom and then an appreciable number reported physical or nervous
sensory symptoms. However in general the definite fatigue states were not observed.

5. Physical examinations indicated that the most of the people had suffered from eye dis-
eases which were considered to be caused by the ash falls. A questionnaire on the subjective
symptoms indicated that the most commonly reported were headache, stiff head, and shoulder or
neck stiffness. An appreciable numbers also reported lumbago, pains on the joints of extremities,
cough, sense of “foreign body” in the eyes, dizziness and tinnitus. Approximately 30% of the
above symptoms were considered to relate to the ash falls. Especially construction workers, who
engaged in the removal of ash falls, and taxi and bus drivers had those symptoms remarkably.
Chest X-ray analysis revealed that no lung disease caused by ash falls was observed.

6. Biochemical findings of blood indicated that erythrocyte catalase activity of the residents
in Tsukiura-cho was significantly higher than those in the other districts. The lower values in
delta aminolevulinic acid dehydrase and glutamic oxaloacetic transaminase of construction workers
were observed. Choline esterase activity of the residents in Tsukiura-cho was higher than those
in control district, Sarabetsu-cho, near Obihiro city in the east part of Hokkaido. However, the

relationship between these biochemical findings and ash falls is not clearly understood.
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