Note on the Kashgar (Turkestan) Earthquake of
Aug. 22, 1902.

By
F. Omori, Sc. D.,

Member of the Imperial Earthquake Investigation Committee.

1. Position of the FEarthquake Origin. ACCOI’ding to a map
showing the isoseismal lines of the earthquake in question, given
by Mr. A. Voznessensky in No. 4 of the ‘‘ Bulletin Sismique de

12

I’Observatoire Magnétique et Météorologique d’ Irkoutsk,”” the
earthquake origin seems to be situated at about latitude 39°42" N,
and longitude 76°E. This position has been assumed to be the
source of disturbance in the calculation of the epicentral distances
of different stations. _

"~ The times are, unless otherwise stated, always given in
G.M.T.

2. Approximaie Time (=%, of Earthquake QGccurrence at

the Origin.

(i) The epicentral distance of Taschkent, which was nearest
the centre of disturbance is onIy 5°21’, the time of
ocecurrence of the earthquake there being 3"02"12:, If

we assume the mean transit velocity between the origin

and Taschkent to be 6 km per sec.,* the time required

by the vibrations of the 1st preliminary tremor in pass-

ing through that distance would be 91 sec., giving the

following value for the time of occurrence at the origin:
| t,=3"00"41°

* The « Publications,” No. 13.
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(ii) Taking the observation made in Tokyo, and using the
formula
ty="t,—1.165 1%,
we find:— _
t,="Time of occurrence in Tolyo=3"09"33°
1y7,= Duration of 1st Prel. Tremor=6"44"
t,=3H00m43°
Taking the mean of the two above values of ¢, we obtain:—
Time of earthquake occurrence at the origin,
ty=3"00m42° (G.M.T.)

3. Time (t,) of Fy. Occurrence at {he different Stations. The
following table gives the latitude, longitude, and epicentral
distance of, and the time of the earthquake occurrence at, each of
the 36 different seismological stations, where the shaking was

instrumentally observed.

Table I. Turkestan Earthquake: Epicentral Distance

and Time of Occurrence.

* The *“ Bulletin,” No. 1.

Position. Epicentral {Time of Eqke
Place. - Distance | Occurrence

Latitude. Longitude. =2. (G.M.T.)=¢t;.

Origin....oo.ooeienie. 89 4% NERLE E ... 3 g4 42¢
(1) Taschkent ......... 41°19" 81" N | 69°17" 42" E 5° 21| 8% 02m 12
Colaba (Bombay) ... | 18 53 45 N | 7248 56 | | 20 59 05 94
Irkutsk ............... 52 16 — N (104 18 33 E | 23 07 05 24
Tilis ooveeree, 414308 N (444751 B | 2336 05 14
(1) Mean ... . oo | i | 22 5413 05 21
(iii) Kodaikanal ...... 1013 50 N |77 27 46 F | 29 30 | 3 04 48
Nikolajev ............ 46 58 18 N | 31 58 27 T5 | 32 24 07 00
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Table I. Cont.
Position. Epicentral I’_[‘ime of Eqke-
Flace. Tatitude. Longitude. Di S——‘zaj%[.l ce . (801(\}]%&)}102
Pevlovsl............... 50741 —' N | 30°29' 15" [ | 84°35'| 3 077 48
(V) Mean.....cocooe | vovnneennn i, | e 33 30 | 3 07 24
Budapest............... 479229 N |19 0355 J | 4102 |3 09 20
Laibach ....c......... 4603 — N | 14381 — E| 49| 06 50
 Leipzig ...ooooii... 512006 N 1122330 E | 4434| 08 01
TEIOSE ©voveveeen. 453845 N | 184545 R | 445 | 08 17
Hamburg ............ 53 33 55 N |10 01 19 E | 45 35 08 55
Tschia ooovoveeenn .. 4040 — N 1359 — || 4622 10 05
Manila..cooovrrern. 14 34 41 N 120 58 33 B | 46 34 09 04
Catania ............... 3729 — N | 1504 — | | 46 44 08 59
0saka ..o, 34 42 — N |185 31 — | | 46 48 09 04
Rocea di papa......... 41 46 — N |12 42 — J | 46 54 08 30
Quarto-Castells ...... 43 49 11 N 111311 E 47 15 08 53
Strassburg ............ 4835 — N | 74610 [ | 48 06 10 00
Pavia .................. 45 11 N | 909 E | 48 13 08 52
Tokyo......ooooiiit, 35 42 29 N 139 45 53 | | 49 32 09 33
Uccle .oovevviiveennn, 50 4753 N | 42144 T | 49 35 09 06
(V) M@ ... cooveiiiiiin | e | e, 46 26 | 3 08 54
- Bdinbargh ............ 56 57 23 N | 31046 W | 522413 09 30
Shide ..ccvvoi.., L 50 42 N| 119 W 5302 10 12
Paisley .oo..coonn.. 55 51 N | 495 W | 5305 10 10
Liverpool ............ 5324 04 N 30418 W | 5309 ...........
Batavia ............... 6 08 S 106 50 E | 53 56 09 54
(Vi) Mean........... cevee | e | e 53 0718 09 54
(vii) San Fernando... | 86 2740 N | 61219 W | 62233 09 06
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Table I. Cont.

' Position. | Epicentral Time of Eqke
Place. | Distance | Occurrence
’ Latitude. Longitude. =z, (GM.T.)=¢;.
Perth (W.A) ......... 31° 52— § [115°50"—" R 80°32"| 3" 13™ 36°
Cape Town............ 33 56 03 S |182841 R 90 47 14 48
Victoria, B.C. ...... | 48 27 — N 123 22 — W | 90 12 16 00
Toronto*............... 43 39 36 N | 79 23 24 W | 93 43 25 48
Baltimore* .......... 1891748 N [7638712 W/ 9708 24 30
(viil) Mean ............ U P 87 10 | 3 14 48
(*Excluded)
Christchurch ......... 43 31 50 S |172 37 18 E | 120 17 | 3 20 36
Weilington* ......... 41 17 — S |174 47 — F | 120 39 29 00
(X) Me@n.....eevieiis | eeeiieicnnienann | eeeieieees e 120 17 1 8 20 3¢
(*Excepted)
(x) Cordova............ 3126 — § | 6412 — W |146 52 | 3 19 80

Propagation Velocity v,, caleulated by ‘¢ Difference Method.” The
mean group values of the epicentral distance () and the cor-
responding time (,) of earthquake occurrence are, according to the

above table, as follows:—

(i) 2= b5°2l"; ,=3"02"12* (1 station)

(ii) 22 34 30521 (3 stations)
(iii) 29 30 304481, )
(iv) 33 30 30724 @ , )
(v) 46 26 30854 (15 ,, )
(vi) 53 07 30954 (5 , )
( vii) 62 23 309061 , )
(viii) 87 10 31448 (5, )
(ix) 120 17 3208 (1 ., )
(x) 146 52 31980 Q1 ., )
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The values of the velooity v, calculated by combining the
group (v) with the others are given in the following table:— t

Velocity v, Calculated by “ Difference Method.”

o 0 oty v,
(v)—(iv) 12° 55’ 1730° 15.9 imfsee
b —(ii) 23 52 333 12.4
. —(i) 41 05 6 42 11.4
(vi)—(v) 6 41 100 12.4
(vii)— ,, 40 44 5 54 12.8
{E I g— . 87 09 11 09 144

The average of the velocity, deduced from the 6 different
values contained in the above table is
v,=13.2 km/sec.
This is to be regarded only as a rough approximation.
4. Duration of the Ist Preliminary Tremor. Table 11 giVeS
for a number of stations the epicentral distance and the duration

(y,) of the 1st preliminary tremor.

Table II. Turkestan Earthquake: Duration of the

1st Preliminary Tremor.

Place. Epicentljlm Pistance Dura::tE‘iroerin (())fris;l].?rel.
Colaba (Bombay) ..........cocovveiiins 20°59 3mH4¢
Kodaikanal (Madras) ..................... 29 30 506
Pavlovsk ..o 34 35 606
Mean ..................... e 28 21 h 02
Leipzig ........ccooiiiiiinnl. e 44 34 7 35
O8aKa oot 46 48 7 12
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Table II. Coni.

Place. Epivcentr=a,.1%Distance Dura%il‘()e)l;;ll(;frlzs;frel.
Quarto-Castello .......ocooiiiiinn. 47° 15 739
Tokyo .o, 49 32 6 44

Mean ......ccoeiiiii i, 47 62 718
Edinburgh ... 52 24 -8 00
BALAVIA ©oeeeeoeeeeeeee e | 53 56 8 00

Mean woovvoiveoe e, 58 10 § 00
San Fernando ............ TR 62 23 10 12
Cape Town........o.oooviviiiiiin i, 90 47 9 30
Baltimore ..., 97 08 8 48
Christchurch ... o 120 17 20 36.
Cordova «o.vvi i 145 52 21 42

Mean ooooveiiiineniann, e 183 85 21 69

Taking provisionally only the 4 mean group values of the «
‘and the corresponding ¥, contained in Table 11, and calculating by
the method of Least Squares the constants of a linear equation
assumed between these two quantities, we obtain the following
result:—

m =118y — 60"
(for & between 28" and 184°)

The above equation, which is to be regarded as being only
roughly approximate, relates to the observation of the Turkestan
earthquake at different places. (Compare with a similar equation
for the San Francisco earthquake of April 18, 1906, given in the
Bulletin, No. 1.)
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