L AT i
4 36 77-(1958)227-233 71

12. 18944 FE o FERN HE & WF 38

ime L‘U? 7“% _[: él

i

W

(Wi 32 41210 JJ 22 AI5ee—Nim 3341 3 J) 31 [1523m)

1894 (U134 27) 4710 A 22 B o PR, R ILOALPETE, HEPTEIC b, FHiE
AICHEMARREN DO THEMLE & S\vbith. [f'j@i[_;K ARA A & LTRSS
PR S WAl b oV R b hTtn5b

T R RS 3 Y R DMy 15 35 meﬁ TR B4, WiiE, el (2 ol
iﬁﬁﬁmﬁyku)ﬁMﬁémeé.r®¢h%®¢®l2H:Mﬁfﬁﬁcmtm
AR 2 5.

L RS RURIBINEY, TP KRR

ARBN FAHIERS
2. R AR
TG A0 = IR /- A ST ‘

:@2%’ WA QR KT DWW TR ORC LD L DL MANTVWE DT, &
NBEBEZ LTI OIERTHNSB L. LirL, BB S AT ORSED
k//ﬁﬁ._o ZDWTIE, ABEROAETREIN, BDROHSIT E27H DT
&éﬁbmﬁL&D%mibmm&%@aﬁx,:: EARBER oL ORI X0, F
DIFEEDOHER LD, MWEOMEFEIBEL LN IO T, b bligwaAndin ik
L#,_@mmnomfmﬁbl<ﬂ6n1&m®fﬁmt ENAREKTFHCBTT T
W ThH 5.

:@ﬂﬁ*l%4$10E22517%34%@Kﬂ0,Mﬁ3£%,%%7%,ﬁ%

1,060, FedeRR: 2,148 T, 23t 39.2°N, B9WEG%E®%W,EAmm)aW
n‘%i;h’CL\éiz\ INIRIG im_l:)II"Fm@ﬁrﬂjiPl‘oiEZUJ fDiL Tkirh"CPlfr}_” WL, %4
MEDFE 2 & LTI O EIEYR L EE L. Bflof L, kENTimcERo
HORHENED, FREIOTHRCMENTEREL, 02 ATHEENT 0K
Dig L RIEMTIEUE O EE DI 0T, AAICRINEDLNTDTHA .

HESHCONT
WELFHEO TR TOHHTIWMERI R ENOTFHK &, FoZwHINoRkEN~NE
W HHERNE L D 2 AN E D, WRED2ODRIK D27\ TW b, L LENTRIC

D R# FE THIBR TR 2 W) LR T mAms 3 (1895), 79~106.
ANBEBCRES THE PO R i B3 % ST L7044 Wk 8(1899), 1~22.
REERER « BRIFL T TR PR SERS AR At ML 7 (1895), 4~14.




228 FIE I CRRE S -

DWNTEEFTEE O EF RIS 2 24T 1 ISR+ X 51, ERTE ORI —K T
AR E . ZHABTELIFOWMTRE RN & 5405 O E WHEF T 4k U 7o i
DHBERL Alccd 2 bNA. RINOTH, REHE XL LL, 0%
CRBOENIC S OREN DB\ NN THS

.
TSURUOKA * 4 1owm

TSURUOKA Jokm
| I
Fig. 1. i d .
ig.1 h;?lz;r;]sage ratio of wooden Fig. 2. Damage of plaster-walled
. houses
® >80%, O 79-40%, x < 39% ware .
Thick line shows the earthquake (percentage to the total houses)

fault. Thin line shows levelling
route and small spots bench
marks.

WARMRE L A L 3 Ok X D TEMRRNL NS L 5 IEEIOFHiT 2w T
s‘sﬂ"\ T o, R OWTUIEAREA TN N THAHIEN D T, TOBERbIB\NDT
WA I, F 2 CEITRIC BT 2 LM ORMIT T ORBEDRBITIAL, KE
DRI ARE TR ORBITA L & FE Lx,iﬁ® T O ST REBHC S HE
WP TL o Rbd o 2 L 2R T L 5 ICRB O DI, R
HBmZ g W TH IR OFE R RN Z . :@:acm:%®£mmm%DMWkiéaw
535, WA 2 AU H R OB BRENR N L HBIE B 0 TN X 2 —F U R A T R A SRR
LTAELONTHRT A LW FDO LW ng ICHA 5., LALBNcd xRS Kﬂ"—?f
MR O REITHIERENC X B2 b Tin <, J?L'\biL”@T\lﬁ] T >THN 2L
BNRETHS . M%mwnﬁk:<ﬁd/vpkf URISE 2T 213 2 B 2 LIk

ﬁ

r L ’.“%

A
¢ (1 o
9:"~
<
<

D L‘Lz@b<(er(i1IL_t Hodpit 0 oMb, FOLEROWEDOE D%

"\4
S
2
o
>
&
0\



1894 400 Pt O BESE 229

EHTOHE

EHOREKKTOWTHIC O 2fORIC X DL Zde. MRS LHIE & Clk e
FHMNT RO ENE AT 2 D EHIEYE2 TS, WkTFB O fcdlir ENOHH %
ELAROVIC UARSBRTI R % CHllsz Tre. Bl 16 RI22 bRVl OHR & KIEER 0w
DOHN & T, BEOMELHEL THR A&, FORICEBEOSHR 1.

Fig. 3. Number of victims in each street in Sakata.
Black dots shows the site of collapsed temples.
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Fig. 4, Burned area in Sakata.
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Fig. 5. Relevelling in 1934.
Numerals on the top signify the bench mark numbers.
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12. A Study of the Shonai Earthquake of 1894.
By Fuyuhiko KISHINOUYE,
Earthquake Research Institute.

The Shonai earthquake took place on Oct. 22, 1894, about 400 km north from Tokyo
in Yamagata Prefecture. Sometimes it is called the Sakata earthquake because the earth-
quake damage was great at Sakata City. The reports of their earthquake were few in
number, several unknown data were shown the writer by Mr. S. Sato of the Sakata Library.
Then the new data were looked over for this paper.

The percentage of totally collapsed houses to the total number of houses was calculated
for every village and town (Fig. 1). The damage to houses was great in the Shonai alluvial
plain. A fault was found on the northern bank of the Mogami river, and it was considered
at that time as the orgin of the earthquake. In old reports the meizoseismal area extended
to the confluence of the Mogami and Aka rivers from the fault line. But now, the con-
fluence area may be excluded from the meizoseismal area, because the violence of the
earthquake there was considered from earth fissures caused at the earthquake. The fissures
might be produced from the condition of surface soil, not of the earthquake motion. Then
the epicentre of the earthquake was deduced to be near the fault.

The damage ratios of plaster-walled warehouses to the total number of houses are
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shown in Fig. 2. It is considered that the damage to plaster-walled houses is greater in a
hilly region than in an alluvial plain, and the distribution of damage is opposite to the
case of wooden houses which fall down more readily in an alluvial plain than a hilly
region. The damage caused by this earthquake supports the above theory.

Damage at Sakata was studied in detail. Fig. 3 shown the number of lives lost and
positions of totally collapsed temples, and Fig. 4 the area of burned street. At most great
earthquakes in Japan fire took place on the soft ground where wooden houses were severely
damaged. This earthquake was no exception in this respect.

Recently microtremors were observed at many places near Sakata by Dr. K. Kanai to
classify the subsoil condition. His results were compared and found to agree with the
earthquake damage.

The earthquake fault was ascertained by a comparison of levelling surveys carried out
in 1901 and 1934 (Fig. 5).

The numbers of the aftershocks felt daily are summed up and shown in Fig. 6.



