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Ox THE EARTHQUAKES RECORDED BY THE PENDOLUN ;
CRISMOGRAPH AT SHiLLoNg (Assam) FroM 1903 1o 1931.

By CuarLes Davison, Sc.DD., F.G.5. ,

Shortly after the great earthquake of i2th June 1807, a pendulam

: : - - )y ey opead . 4
seismograph  was erected at Shillonge (lag. 2b° 33" N,; long. 91° i
SRR indor the supervasion of My T, H, D, La Touche. Rz R.

D. Oliiham deseribes the wastratnent ae-

“a umple ]lfﬂu]ulum with a popter giernge an emplihcation of about 8 tines 1o
IFFL”LI :.l'h TS AL OfrL < ]”l'l:'{" af B LREL T'il th-,, la'.lt‘ INOTLR Gt o 'IlJ‘- “{'l'{jﬂhlni
ig noi contiolicd 1n eny way, ana the diegrans e conscaremiyv a comianatien of
tlie QiOveaIerinis of the EIUHHLi ard voe motion can anRicelod W i j¢-.*":ﬁ-:'-l“.l;
thev gerve. however, to give a fair 1dea of the CoOmpaadIve raige of mocon iy the
earthguakes recorded by the insenent. ! :

|
Mr. La Touche informs me that the twues ave uot  recorded ’
by the seismograph, but ave eontersd by tie ol wiio attends
o L 3
Ja tle nemoiv veferred to, Mr. Oldham gives & list of the affer-
JGocks 971 in number) registered from 4th Auncust, 1897, {0 31st
December,  HisUa, The vecords tor the vears 18G9-1602 have not
bein published and seem to have heen ilHlL‘l'Hl"ri 1 o indebted
= . P 2 Iy i
to the kindness of Me. L Touche for sugvesting that the records
feomi 1908 onwards snoulld be pieced at g d.-wjm.-.tl tor study, snd
1 e by IR, e TP e e S Al R Al
(e} f-ht‘- (‘Elll'.'_‘tﬁﬁ_‘} Ui tlie JJ.{H.‘L"LIH, Ll'..‘t#!*.lg!tdi l"}-,l].\{.} 01 .[ﬂth#t Oy t-]](j
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loan of these vainable photographs.

The series, which closes i May, 1931, 1s not guite scemplete,
The photegzaphs for nearly a year—20th July, 1008 to Oth July,
[O0Y—are missing, sud  also .;h ose for July to Sepiember, 1630,
The latter were forwarded to Ar. I& R, Geo for s valuable studs
of the Dhubri earthquake of 3rd July, 1830 %  Irom: the covering
letters, however. we learn that 13 mll‘u{unt ts were recorded i;]
July, b 1o Augusy and 2 In September. 1t showld bs moentioned
that some of the photographs (25 In nuniber) are nissing, winle
a large number, especially of those during the years 1903-1906,
are miach caten ewav by insects.

* iem. Geoi. Sure, Ind.,, XXX, pp. 17-21, (1000),
2 Mem, Geol. Surv, Ind., LRV, ', 1, jpe L-106, (1hig)

This book was donated to the ISC
from the collection of
A A Professor Nicolas NAmbrasays
Y T T H
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In the catalogue that foliows. the time of ocemrrence is given i

hours and miuutes, local time, which is 6 hours 8 minutes m_advance

i of Greenwich mean time. In the case of missing photographs, the
entry 1s made in the corrcsponding interval, for the records are
arranged in ovder on the sheets.  In the third column, the range

i given is that of the actual movement of the ground in hundredths

| of an inch, estimated on the assumption that the record maonifios
S ) | .

| those movements five times. The addition of a plus sion imnlies

i 3 } e 4

s . that part of the record has been eaten away. In the lust column,

the divection, or rather line of movement, is measuved in degrees
from porth in clockwise direction. The direction given 18 that of

d the average or principal direction, sometimes of the ML|Or  axis
! when the record is elliptical in form.
!
';_ M““
i No. Day. Time. | Range. Direction.
: cT & b’% x 25
‘ w - 5 :
" H. M.
1803 _
I'| Jan. 2 © . : 6 ) L 0 |
ﬂ ]” . . M) () , o
J “3 2 ) 23 31 8
4 [l 108 | & : G | 4a 3 I
5 15y . 3 2 10 5
i 6 18 ] : 16 % () g 1)
T i 16 15 0
S| Mar, 8 - : 2 D8 5
() . ; : 22 50 4 '
10 11 - - o 4 |
; 1] 19%a . . 4 2 5 | ()
: 12 2t 58 : G 7 2 145
.' 13 a1y B8 : g 5
14 | Apr. 15 . . L 2 10 5 15
i 15 1988 2 8 20 5 8 |
16 | May 1 . 3 T 0 3 1)
17 10 ; : a2 553! o 41)
: 18 20 . . 10 7 7
i 19 o1 I MRS 20 47 5
20 292 : ‘ 14 H2 5
21 215t 1 : S 3
; 29 T 2 6 32 1
23 RN 8 : ofs ] 1 |
24 30 - : 23 20 6
25 ST 1 Bew 10 5 2.t
20 | Jung 2- . - 4 55 2
- 27 4 . 5 5 15 11
i 28 13 A : 8 4 1
| 29 14 ) . 10 19 3 140
E 30 156 - . 5 b7 4
: 31 () - 13 12 9
: 32 i8 ; ; 17 0 H

|
i



1L3F”

T [ g F--I-_"-.-?m”-l e .

Records of the Geological Survey of India. [ Vor. LXIX.

No. Day.
1903
33 | Juno 20 :
34 .
an .
o0 25
3 29 :
38 | July 1 .
3¢ 8 :
40 10
41 18 :
2 19 :
43 23 !
44 23 .
45 | Aug. 3 .
46 Ry -
7 3 -
45 b :
49 6 .
50 7 .
51 15
52 e
33 17
o4 19
09 A
506 23 ,
Y| 24 .
b8 | bep. 1 -
59 6 ;
60 6 -
61 11 -
62 19 -
03 26
8L | Oct. 5 5
65 14 .
66 14 .
67 15 .
68 18 :
Hi 19 ‘
70 21 :
71 23 .
7 28 o
73 | Nov. 16 :
74 16 :
75 26 .
76 26 :
77 27 -
78 30 -
709 | Dec, 1 <
80 53 .
81 7 .
82 15 .
& 19 :
34 2 -
&5 .

"Tine, Range. Dircction.
H M,
23 0 b4
e b
4 16 3
17 2 53
2 o7 { 7 140
20 49 O ¢
22 52 4
4
O Yb O
23 16 4
14 6 12
17 H8 € 70
156 50 4
22 650 S
22 o6 o
LiL 3D D
19 5 8 20
10 2 4
19 3 3
; o
10 10 4
4 3 145
22 48 2
22 0 2 165
21 19 7
20 25 5
22 41 21 170
10 30 2
1 0% -
13 13 1
0 59| T
6 5 3
22 7 | 4 o0
9= 15 4
0 26 o'
Iyt 4 6 GU
2 & iy
21 35 8
19 57 b
6 nl 84-
10 0 8
18 49 A e
) 11 5
: 45 { D
3 483 3
: 40 b,
19 a3 3
A 1
,._:'_. '.“]' 5
. 4]
22 5b P
). | 3
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Parr 2. DAvVISON :  Larthqualkes at Shillong. 187
No. Day. Tine. " Range, Direction,
H, M.
1004
86 | Jan. 6 16 23 3
87 13 7 1 1
88 14 19 20 o
89 26 5 59 3
00 29 21 56 S
01 30 . 15 37 1
2| Febe 1 . 22 48 5
‘ 93 S S 18 25 4
04 LB, 12 6 b
99 16 . O Jl b-{-
96 S22 . .s S
07 28 - 19 a1 6 145
98 28500 : | 6+
993 Mar. 3 . 5 2 4 45
100 3 : 15 6 £
101 9 - 2 48 D
102 14 . 18 44 i
103 14 . 23 &8 2
104 15 . 0 49 10
105 i} 18 41 3 09)
| 106 I, 7+
107 18 . . 2] 43 11 ol
108 | Apr. 4 . o 42 6 30
109 1 . 11 24 4 0
L 10) - 12 a2 5 J0
111 6 1 2 10
12 t 13 2 3
113 6 22 21 14 -
114 7 4 0 t5
115 7 18 48 8
116 S 15 o) 7
117 20 : 16 0 4
115 21 10 31 3
119 2] 18 5 ..
120 21 18 17 oo
121 22 7 32 14
122 26 1 50 6
123 JOE 3 40) i
124 26 - 21 16 3 o)
125 28 D 15 6
126 28 9 10 -
127 28 11 26 %
128 | May 7 14 42 S 15
129 18 . 18 20 o 1))
130 23 . 4 53 8
151 | Juno 18 . 16 26 6 155
132 1 1 42 3 145
133 200" . 19 45 7 140
134 Ll S 10 47 6
135 23 : . .
136 2 % 22 42 4
137 | July 1 . 14 48 7
138 She 13 30 2
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No. Day. ‘Time. Runge. Direction.
H M.
1904 g
149 | July d 12 15H 8 T
140 f : 22 14 8 o)
41 13 o i
142 10 12 24 6
143 o o't o
144 | Aug. 1] - . 4 23 b
145 25 : 17 2 3 30
145 | Sep. 3 : 15 34 4 0
147 D S 33 2 155
145 . os A
149 21 or 27 10 43 3
150 S : s
151 | Oct. 1 3 45 9 ety
152 211? 11 40 2
163 25 4 0 6
164 26 10 H9 4
] 55 . ‘ 3
150 20 1 5 2 45
157 | Nov., b 16 25 o
158 B 1 47 6 0
159 19 22 54 54
160 20 8 58 4
1651 s e
162 | Dec. 38 2 47 15
163 13 13 13 12 0
1905
164 | Jan. 2 : 18 54 6
103 3 ‘ 2 H 1
166 4 . 3 56 3
187 7 . 14 47 6 100
168 11 : 2 35 o
169 11 . 3 15 e
170 15 : e 3
17 16 18 24 5
78 21 18 21 5 -i- 20
173 | Iren. 15 4 20 4
17 13 11 43 3
175 15 3 47 a
176 22 90 26 B 130
17 25 oo .
178 25 e 2
170 | Mar. b 12 30 3 130
180 5 929 6 7
81 : o s
182 I8 13 42 10
183 : . e
184 20 1 50 6
185 - s o
186 20 : 12 45 10 00
187 | Apr. 13 : 13 18 H-4- a0
188 14 21 6 8 50
189 g §
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No. Day. Time, Rango, Dircction,
. M.
1005

190 | Apr. I8 . 6 1 2

I!_I.I. . w . e .

192 25 - 10 14 3-}-

103 o .o .'e

194 | May 16 17 S () ()
195 | June 3 17 10 l O
196 4 15 Hb () o
107 4 - [R5 ) !
195 ‘ - e

199 19 . 3 3 S

200 | July 2 : 10 22 1 A()
201 11 : 12 B 2 1)
202 156 . 14 46 4

203 16 - 14 32 1

204 : x'e

200 31 . . 9 18 5]

206 | Aug. 6 . . 3 o8 1

207 5 - . 13 12 2-F 79
208 Rt : ) 11 4 170
209 o P- 2 . . 2 ot 42 U
210 10 . - 20 10 2

211 23 - - 2 34 54 - 0
212 29 - 18 if 6

213 : : - ¢

214 | Oct. 17 23 32 8

215 o 24 22 -

216 2 23 6 b}

217 | Nov. 15 3 42 o

218 16 18 46 3

219 o 3 ¥ |
220 1Y I8 20) i

221 I - o

222 | Dec. 9 20 42 4

293 10 15 2 4

224 11 : . O

225 11 . 22 36 e

226 12 - 3 34 i El

227 . s

228 id ; 3 3] 33

229 28 . :

230 30 - 1 16 5

| 1906

231 | Jan. b6 . 5 19 3h 6 1)
232 9 - - 3 10 6

233 12 : - 23 32 3

234 13 - : 7 21 5

235 16 - - 14 13 12

236 18 - : -

237 20 - 8 20 2 .
238 23 . 8 27 6

232 26 - a's 40 20
240 4 | . 4 406 8

' 2
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Na. Day. Time. Range. Direction.
H. M.
1000
241 | Feb. 1 . : 14 25 3 o
242 3 : : 4 27 7
243 7 ; 4 20 3
244 2 : 3 20 4
245 14 ; 4 18 i
246 14 . ; 16 0o 9 65
247 e “ o oo
248 . . i
249 18 4 45 <]
250 1S A 17 30 <l
251 | Apr. 2 . 10 40 4 0
253 i - 11 42 2
253 8 : - o
254 9 : o 110
255 11 : - -
256 23 - 16 0 12
257 | May .. . os
258 10 - 0 40 8
259 12 . 11 18 28
200 21 1 30 3 0
31 2 - 12 0 3
262 23 : 21 28 6
215 24 . 3 17 2
264 - ols
260 25 . - 9 15 3+
266 25 ‘ 20 22 14
267 26 . 9 16 15
208 | June 6 . ; 23 43 5 10
265 T o - 4 S 2
270 1O . . 6 20 4 ° 45
271 e e i 19 58 4 35
272 14 . - 19 - 5l .
273 1O . 17 16 _
274 27 . 2 b 4
i 276 27 : 14 250 3 35
| 276 | July 5 13 51) 24
277 9 7 20 4 0
278 e -
270 10) - : 0
26800 | Auna, .. - \ 23 10
28] al : : 17 25 23
i 2a2iSane 1 ; : 10 hi 8
263 2 : . 0 32 0
284 2 - - 5 O 4 120
285 | Oot. 16 : - 0 21 18
2806 24 A . 3 45 4
| 287 25 - g 2 36 o
285 20 . - b i5 I
289 | Nov. .. - : 0 35 4 145
2010 15 / 2 32 4 -
201 L 13 3o 12
292 L B, - 13 0 2
203 19 - 18 18 {
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: MW_MW
] Ne. Day, Time, Range, Direction.
H. M.
1908

204 | Nov. 21 . : 19 48 17

205 an ) 9. #60 b
L 296 80 . : 6 58 o

297 | Dec. 5 . . 2 925 10

208 PRt . 90 42 8

299 19 . : 19 3 4

300 1| TN : 8 il 4

301 18" . : 22 56 3

302 1H A . d& 58 9

303 ) (O : 93 52 5

304 DD ) 9 . 33 10 135

305 ag =" : 15 2 7

206 24 ’ . b 11 7 |

1907

30781 Jan, & . ; 519" 25 <1 |
| | 308 Bire : ) iET 4
' 309 7 - . 20 10 2

: 310 8 5 16 b

311 8 : 10 50 6 70
i 312 9 : 22 26 4 115
| 313 10 ! ST 5
: 314 11 7 13 3 r 50

$lo 1o 93 J )| \) "

216 15 TRl 3 125

317 2 ] 13 4 160 l

318 22 5 2 4

315 22 2 17 3

320 2 30)

ﬁ s & .1' 15
)
=

i

: :
321 249 . - D 10 aie
322 28 L . 16 29

: 323 30 - - 5} 15 140

324 31 : ; 19 25
325 31 : : 2] 39
o26H al - : 29 20 ) 14)

327 | Feb, 1 : ] 492
328 O - - 15
329 U . . 25
330 20 > .
331 24 . ~
3324 . 25 ? ;
33 20
334 27 - ;
335 27 . .
336 | Mar. 2 - >
337 4 . .
. 338 14 . .
339 17 : . 10 15
340 18 : . 1 10
341 22 = X LK 10
342 | Apr. 4 . . 19 2
343 Iy : - 13 . a8
344 | g : . 16 49

0

=] 20 0 =5~

11
18
40

25

50
28
19
40

[a—

d
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140
50
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Records of the Geological Survey of India. [ Vorn. LXIX.

No. Day Time. Range, Direction.
H. M.
1607
345 | Apr. 7 17 0 e
346 13 ) 0 3
947 13 19 485 o
J48 19 16 36 6
349 19 19 26 2
5350 206 12 32 10 130
351 26 15 30 2 110
302 29 S ob 4 150
303 30 21 18 6
354 30 29 356 8
335 | May 8 2 2 4
350 | June 2 11 52 4
J07 5 4 58 o
I aN 10 11 19 4
350 13 14 42 b
360 14 6 od 2 0
Jul 25 7 15 7
062 | July 8 5 48 14
463 |] 22 D 11
304 10 3 25 0
365 b 3 11 a0 iR
ot | Aug. 2 : . 18 3 (] 165
367 3 : : 4 2 12
368 8 - 2 a8 10
369 29 153 15 4
370 292 10 18 2
371 | Sep. 7T 1 20 1
372 7 8 - 57 8
373 19 3 . 14 29 6
! 374 97 : 15 58 2
375 | Oet 711 : 19 4() 4
i J70 14 21 15 4
377 19 16 H0 3
1S 27 - 21 hh 4 0
3T9 K Nov: 21 ! 11 36 6
380 oD : 10 2 D
381 ul) - 17 1) 18 0
a2 ae, 7 . 16 14 D
488 15 . { 1() 3
ned 17 - 12 () 4
384 2 4 1% 35 J
i 5834 20 4 19 29 4
y 1908
I 387 | Jan., 2 ‘ g 16 2 4
488 D - - 21 11 17
{389 1T SR 12 o] 5
500 } o3 : 22 24 a2
I 3ul 19 H 11 4 0
392 25 ; - 1 60 2
¥ 8393 | Feb, 1 2 15 2 125
— e L ——

— —__m ﬂﬁ:_‘_r-r--. a1 [ R Bl e ] ‘:.Flth.-.t-:...-..t..._-\._' I e o | T"‘i ﬂ -""T'._"" - -
X ]

oy P

&

-

nternational

Selsmglogical
Centre

il -rﬂl""'-'i'i.';-'!



ol

; .

O ' International
o Seismological
Centre
Pary 2.] Davison : Larthquakes at Siallong. L4
No. Day. Time. Riango, Direction.,
H M.
1008
904 | Felel3 . . D 10 b
390 19 \ X 23 30 1
80601 Murs 88, .. |, 16 57 12
307 12 ; : 21 19 3 115
308 14 : : 16 10 o |45
399 JHANN e 99 3 8 155
400 1650 o W 20 45 4 130
401 17 : : 10 58 fi
402 TR 1% @ 32 7 45
403 DO, & 6 | 4
404 22 ; : 23 2 12
400 30 . . 21 D 10
406 31 . - 4 10 4 145
207 | Apr. 4 . ; 11 44 <12
408 4 : : 12 12 19 45
409 4 - - 13 o 1 U
410 4 - - 20 7 12 145
411 13 - . 22 30 2 130
412 [8ese s - . GE 10 4 110
413 27 - . 19 5) D 110
414 | May 2 . ‘ 13 24 b 125
- 41b 7 AL 18 30 3 120
416 12 ‘ > 20 16 2 130
417 24 ; . 1 io Lt .
418 29 ; : 23 45 o4 i
213 | Juue 1 - - b 511 i (30
420 L5 6 49 I l
421 [0 .. : 11 4{) G :
422 R 78 30 14
423 OB 19 10 3
24 (EJulyils ¥ 16 a0 3 135
425 22 . - 0 46 2 '
426 Gy o 9 12 3 125
427 20 0 12 L ’
1909
28 | July 5 6 31 5 120
492 D . 13 Ht |
430 T4 % e, 1L 19 5 G
431 20 - . 20 42 7
432 | Aug. 11 : - 4 26 1
433 30 - ; 6  §a 3
41 | TRep IR Wos (8 5 16 3
435 20 & Fuae (kR 2
436 28 . ) 16 4() 4
437 | Oct. T - 5 4(0) 4 145
438 12 - . 12 30 2
4390 2 . - 19 25 }
440 15 . . 18 H S
441 TR L 6 15 3
442 29 . - 8 15 16
443 | Nov. 7 . . 16 0 o
444 17 . : 6 D 1) 115

T I Lt R
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W' o —S gl B ]
No. Day. Time. Range. Direction.
H, M.
1909 4
445 | Nov, 19 - . 4 40 1
446 | Deo, .. . - e 4
447 1% : . 12 30 7}
1
1010
448 | Jan. 5 : 7 J0 4
449 8 - 1 30 4
450 | Feb., 4 : 11 0 8 125
401 21 : 5 40 o 140
452 | Mar. 2 ’ + 3] J 8
403 | Apr. 20 - 17 10 4 150
454 | Mayv 17 390 6 150
433 | June 10 2() 10 12
450 17 22 13 3 140
457 | July | 17 440 J
158 2 16 25 i
459 6 15 8 32 40
26U | Aug., 1 f] 15 E‘r 7
461 | So 4 10 18 ) 155
g6 s}2) : i) 31) " 140
463 | Oect. 27 ; 2 3V .o
484 | Nov. 1 A 1 10 .t '
465 17 ; 20 30 e
466 | Deo. 18 17 10 g
407 2o 18 33 11
1911 )
468 | Jan. 3 . 1 4() 2} 0
462 51 - 17 55 b
470 29 - 21 55 8
471 | Teh, & A 0 20 0
or ¢ 20
4732 ¢ 20 19 35 G 160
473 { Mar., 2 il S0 D 140
474 11 X 15 25 3 .
475 | Apr.11 . 12 3¢ 4 105
476 11 : 22 4 4 4
4717 24 : 14 23 % 150
478 29 . 12 10 o
470 ' May 19 : & 12 G 145
450 | Juns 3 : 7 2 26 D
451 | Jaly 2 : : 13 () |
452 b : ! 16 17 3 140
‘183 .A.ugq. - . ™ . @ 1 '
484 AL ; : 14 5 T 156
[85 HEIM ‘e P . -« ..
g0l | Oct, 20 . A 11 i | | 150
487 21 : - 4] 30 1 170
488 | Nov. 11 . : 12 10 e
489 22 . . 51 50 2 145
49D Daoe, 14 ' ’ 0 6 16

Records of tle Geological Survey of India. | VOL. LXIX.
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195

No. Day, Tima, Range., Direction.
i M. M.
1912
491 | Jan. 16 ; : S 15 3
492 | IFeb. 18 : t 38 6
403 | Mar. 9 . - 12 10 2
4904 31 : : 9 50 1
4905 | Apr. Y : - 4 43 8 130
496 | Mav 26 : 20 45 2
497 | June 1 - - 4 45 6 115
408 7 b 52 3
499 13 ) 55 6 1156
500 20 19 52 2 30
501 | July 1 10 5 2 45
o028 AuD, & @ . . 2 30 4 125
503 Dd . 16 20 2
604 | Sep. 7 or 17 12 30 e
505 24 . . i 2
506 | Oct. 10 : 2 20 3
807 Nov.18 . - 17 b 4
508 | Dec. 21 : - 3 30 4
“ 1913
b sn0iliTen 31 L By 0 10
510 | Feb., 0O | 7 30 o
511 16 b 24 7
514 28 15 43 1
213 | Mar, 10 20 30 11
514 | Apr. 14 £ 5
5156 | May 20 : : b 15 6 120
516 | June 27 . 16 25 o
517 | July 17 10 20 2 125
518 | Aveg., 2 6 () 4
519 | Sep. 10 3 25 2
520 23 3] 30 5 130
221 | Oct, 15 17 12 5!
922 | Nov. 10" " . . 8 ! ! 130
023 | Dec. 24 : - 15 10 o 130
1914
524 | Jan. 7 9 25 + 155
525 | I'ebh. 10 - 7] Rl 11 125
526 | June 22 - 6 10 4
527 | July 16 . : 1 15 5 140
GogtSdn (6T 4 25 8 1K)
529 | Oct, 28 D ol i
b30 | Nov, 5 12 30 . 8
531 13 7 20 10
1915
632 | Jan. 3 . . 12 35 22 105
5633 18 - ; 20 22 40
H34 | Feb, O : : 9 45 8
5635 | Mar. 28 . - 14 18 26 135
Hh36 | Apr. 13 : 14 31 0
O3T | Muy 7 : 1 20 20 05

N D T T T e e Ry VL L ey e b

W e e T S

h_

International
Seismological
Centre

-
.



— e b

—ia W i L -

196 Records of the Geological Survey of India. | Vor. LX1A.
o S | e, o I S B S EE———— i T ——
No, Day. Time. Range. Direction.
H. M. y
1915
538 | May 10 12 37 12
539 | July 20 2 13 30 00
540 23 3 31 18
541 ul 21 40 16
542 | Aug. 13 2 45 14 120
543 | Sep. 7 ., 1 30 31
544 19 11 12 16 06
sie | Oct. 17 23 12 9
Hd6 Nov, 14 1 22 22
047 25 16 0 21
548 | Dec. 5 8 30 18
1916
549 | Feb, 20 8 4 13
550 | Mar. 1§ 17 16 18 130
561 | May & 1 40 11
S0 23 1 2D 11
s HA3 [ June 26 10 13 20 156
564 | July 10 10 8 v'8
565 14 9 a0 2
5560 15 el o o 125
557 25 8 0 10
bos8 | Aug. 13 4 50 13
or 9 60
559 | Sep. 6 22 b .
£60 | Oct. 23 7 0 7
161 | Nov. 26 o 26 12 20
562 29 21 b 11 140
563 | Dec. 2 . 9 16 8 145H
1917
564 | Jan. 7 : 1 16 6 140
565 | Feb. 24 - 9 4 0 145
538 | Mar. 28 3 3 11 150
ﬁﬂ? ﬂ.pl‘. 28 11 22 24
Hoes | May 20 10 b7 ) 140
K00 | June 27 13 42 8
570 | Aug. 14 20 37 10
571 | Sep. 12 15 29 16
b72 | Oect, 20 Y G 14
575 | Nov. 2bH I bu 2
574 | Dee. 4 ; 3 32 14
Bib 15 . 22 S 16
1918 ]
576 | Jan, 26 - 2 0 18
877 | Fels. & : 3 10 J4
578 | Mar. 31 - 2 20 18
h79 | May 15 . b 25 16
08D | June 5 - {) b4 16
Gu Lo | Einly g s 16 30 04
582 10 : 11 35 26
D83 11 . ) 30 23
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No. Day. Tire, Range. Direction,
H M.
1018
b8+ | July 18 : 2 i 18
b88 | Aup, 20 . 4 T 14
8O | Sep. 20 8 50 - 16
687 | Oct. 5 10 23 10
088 | Nov. 24 4 12 12
589 | Doc. 21 7 3 13 160
500 28 3 2 10
1919
591 | Jun. 21 12 50 12 10
592 | Mar, 27 ] 28 8
603 | Apr, 12 12 3 6
b4 | May 9 12 37 12
595 | June 23 18 22 7
8606 | Aug, 21 - 22 23 14
007 | Oct, 1 : 0 2b b
8698 26 : d 27 il
6599 | Nov. 10 : 20 32 8
1920
600 | Jan, 7 . 5 3 10
601 | Feb. 16 - 13 25 11
602 | Mar. 8 . 3 16 8 1456
603 | Apr. 6 : 12 15 12
604 | May 30 4 138 LU
605 | July 11 : 21 3 14
606 | Aug. 7 : ‘ + )
6U7 | Sep. 1& ' 23 b 9
608 | Oct. 25 : 21 15 12
G609 | Nov. 14 : 12 31 16
610 18 ; 20 53 14
1621
611 | Jan. 23 3 5] 0
612 | Feb, 20 20 4() 15
613 | Mar. 15 53 3 19
614 | Mey 13 4 30 1
Gl | June 9 : 11 S H
616 | Ang, 9 21 H ()
617 [4 : i8S 17 1
618 | Oct. 8§ 7 26 )
1922
619 | Mar, 12 . 14 U i
620 13 - (} () -+
621 16 . 20 S0 4
622 | Apr. 16 13 35 10
623 | May 25 . ; b 0 b
624 29 : ; b 0 0
625 | Juns 30 . 23 30 3
626 | July 7 . : 21 43 3
627 | Sep. 8 . . 18 45 18
628 11 . : 156 25 4
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Mm_
] .
No. Day. Time. Range. Direction,
i1, M,
1922
24 [ dep. 14 : 13 20) 2 0
630 | Oct. 2 . o 34 : 20
(i1 21 - 12 Ho 2
32 | Nov. 3 : 13 5 4 50
633 | Dec. 2] ? 11 53 ‘ 4 50
1923
634 | Mar., 27 . . Y 16 | 75
636 [gApn.t20 L. TR X1 2 40)
636 | May 10 . 5 o
637 | June 27 . 13 50 2 76
638 | July 27 7 26 4 76
639 | Aug. | . 13 38 1
640 10 : 22 t 6 100
641 19 : 19 35 4
642 26 . 17 38 4
643 | Nep. 10 ; 4 13 6d 155
Gd4d | Nov. 22 . | 51 b 165
1924
645 | Apr. 30 : 2 20 2
646 | May 3 - 10 6 e
G417 27 ~ 12 53 =
048 | June 30 ; 2 22 2 60
649 | Sep. 13 ' 13 10 2
650 { Dec. 16 ~ : 16 26 2 170
1925
651 | Jan. 3 » 14 56 |
652 19 . - i4 30 2 ()
653 | I'eb. 23 - L 16 0 1
(o 27 - : 9 6 2
605 | Mar. 29 ; 19 13 2 160
656 | Nov. 19 : 12 51 1 155
657 | Deec. 13 1] G O GO
1926
658 | Tebh. 19 : % 2 20 1 130
G659 | May 10 . g 14 28 2 75
660 | June 20 . - 16 45 1
661 | Julyl0 © . . Dbt 22 2 45
662 | Sep. 19 . . 6 10 1
663 | Oct. 4 ; : 16 b7 1
¢04 23 ’ : 20 38 3 |
(65 | Nov. 19 . ; 13 b4 2 90
(Y ALY . 22 29 1 a0
1927
GC7 | Feb, 13 . . 0 39 9 KL
GGS | Mar. 16 y D3 o b 2 b
669 | Aug. 17 . - 6 18 1
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PAarr 2.] ~ Davison @ Farthquakes ab Shillong. 19¢
Time, Range. Direction.
1. M.
2] 30 e
13 O 1
" 11 42
. 21 44 1 |
13 30 >
14 48 2 145
: 23 650 s
13 20 1
1930
678 | Nov.. 83 . i 23 5 2 120
679 - . 13 25 2 150
630 | Dec. 6 ; d 23 51 2 517
G| 8 . : i 2 110
G682 15 : 5 23 15 1 10
1931 ‘
683 | Jan. 18 . - 19 30 2 155
(84 | Feb., 9 . i 156 27 =1 04
S A 098l b 10 15 1 135
686 | May 20 . . 14 45 <1

One of the most interesting features of this catalocue iz the
dechine in seismic activily in Assam after the Great Karthquake of
1897. It seems unnecessary to illustiate this decline by a dia-
gram, for, with the usual oscillations, it follows the normal hyper-
bolic law.  Tle figures for the different years may, however, be
given. In 1898, 486 were recorded, and, in successive years from
1903 to 1907, 85, 78, 67, 76 and 80. Trowm 1910 to 1950, the annual
numbers ere 20, 23, 18, 15, 8, 17, 15. 12, 15, 9, 11, 8, 15, 11, 6.

7, 9,3, 4, 4 and 25. The lists for 1908 and 1909 are mecomplete :

in the eurlier year, 41 were recorded from Ist January to 29th July.
and, i the later, 20 from 5th July to 31st December. Thus, the
year 1908 seems to belong to the series 1903-1907. while the vear
1909 probably occupies an intermediate position between the series
1903-19507 and 1910-1929. Assuming that the annual numbers
of both series follow the law expressed by the equation ay=-constant,
where y-is the number of earthquakes recorded during the year the
middle of which is # years from the date of the 1897 earthqualke,
for the interval 1898-1905, the equation is wy=520, and, for the
terval 1898-1907, xy=594. For the interval 1910-1919, the
equation is zy=257; for the interval 1920-1929, 2y=2922 . and,
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for the interval 1910-1929, zy==239. Thus, a distinct break occurs
after the year 1907.

It will he noticed that the range of motion was unusually larce
| in some of these earthquakes. It exceeded half an inch in three of
them, namely, those of 23rd September, 1905, 8th July, 1918, and

g~ e —

16th September, 1923.  The second of these earthquakes is tlhe
gﬁﬁﬂi?ﬁlﬁﬁmﬂku on which Dr. Mwrray Stuart has contributed
a valuable study; and the third also had its centre in Assam, in
1 lat. 25-5°N., long. 91-5°H., or at a point about 30 miles west of
Shillong.?  In fourteen others. the range lay between one-quarter
and one-half an inch, but, with the exception of the earthquake of
4th April. 1908, none of them seems to have been recorded so far
as ltaly. Thus, it seems probable that all the eartliquakes record-
ed at Shillong from 1903 to 1930 oricinated in the province of Assam.

With regard to the exact positions of the epicentres, the Shillong
records cannot be expected to throw much light., Ceitain lines of
movement. however, occur rather frequently, especially those
direeted about nerth, cast and N.-145°15.  In his interesting analysis
of the after-shocks of the earthquake of 1897. Connt Jde Montessus
de Ballore has determined the approximate positions of 5319 epi- |
centres up to 3lst December, 1898.>  Three of those most frequent- |
Iy in action lie near Gavhati to the north of Shillong, Tura to the
west, and Goalpara about S.-147°W. It is wortly of notice that
the threc directions mentioned form about the same percentage
of the total number of directions in each of the intervals 1903-1905.
1306-1907, 1908-1915 and  1916-1929. Thus, it is probable that
these three great centres vetained theie predominance of activity
for thirty years or more after the carthquake of 1897.

Besides the decline in frequency since 1897, there ave several
periodic  vatiations of frequency, three periods—the anuual, diur-
nal and fortmightly lumar periods—being elearly manifested.

Owing to the gap in the scries during the years 1908 and 1909,
these years must be omitfed in examining the annual period,  The
resuits for the two principal intervals are as follows :—

e e e T

= A -

Number of o .
| Interval. bilr LHGuakes: iipoch, Ampl.
1903-1907 . - . 86 I'eb. (end) 25
1010-192Y . : . 229 Aug. (end) -11
I

mmmr“ﬁm
1 Mem. t_'f'nrlf. Sitre, Ind., XT.VI, pp. L-70, (1920) ; Intern. Scis. Snm. for 1923,
*Mem. Geol, Surv. Ind,, XXXV, pp. 12-23, (1904),
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For the diurnal period, the whole series from 4th August, 1897,
to 31st December, 1898, and 1903-1929 may be used.  The results
[ different intervals are given in the following table (—

Number of

Interval. carthquakes,

poch. Ampl,

1857-1348 . 5 - 670 I a.in, -22
1H03 . . : : 75 1 a.m, N
1004-1005 . : : 118 about 11 p.m. -4
1906-1907 . : : 144 1 am, 27
1908-1615 . . ; 167 11 a.m, 16
1016-1920 ; - 127 81 a.m, 28

For the lunar periods, we may use the earthquakes of the com-
plete lunations from 28th August, 1897 to 13tk December, 1898,
from 28th January, 1903 to 28th July, 1908, and from 1l1th July,
1909 to 30th December, 1929. The results are given in the follow-
ing table, in which the letters N and F imply that the maximum
cpochs occurred at, or close to, the times of new and full moon,
respectively.

A |

Interval. Ei:; ;:lq}:ﬁi]\:i] Period days. | Epoch. Ampl.
1897-1898 . ‘ 623 20-0 ¥ 32
14-3 N, I? 08
1903-19u8 . : 3067 2494 K 06
14-8 N, If -24
1909-1929 . . 239 29-6 N ‘11

14-8 v I'

|

The study of the earthquakes recorded at Shillong thus lead
to the following conclusions :—

(i) At the end of 19 or 11 years after the Great Earthquake
of 1867, the rate of decline in frequency is interrupted
and renewed at about half the rate.

(11) After the lapse of about 10 or 11 years, the maxunum cpoch
of the annual period 1s reversed.

(111) After the same interval, the maximum epoch of the diur-
nal period 1s reversed. @ During those years (1897-
1907), it occurred at the wusual time for after-shocks,

afterwards at the normal time for ordinary earthqualkes.

- _—— T S —I-—_-‘—_-—.'h-l_-.'-h.-'—-ﬁ-. P -I'-- -l--r.-r\.—.. -—_-..-H__*_ﬂ._ T, T T "
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There is, moreover, the usual association of the mid-
night diurnal maximum with the winter annual maxi-
um and of the noon diurnal maxi: um with the summer
annual maximum. i

(iv) After about the same interval, the maximum epoch of the
lunar monthly period (29:6 days) is reversed, and that
of the lunar fortnightly period (14:8 days) also shows
a tendency, though not quite decided, towards reversal.

(v) The times of the maximum epochs reveal the directions of
the ecrust-movements to which the earthquakes were
mainly due.  The annual and diurnal periods seem to
be connected with the corresponding periods in ihe
variation of atmospheric pressure. the maximum epochs
of which occur about midwinter and midnight.  Dur-
ing the first interval of ten or eleven years, the annual
and diurnal periods of earthquake frequency agree with
those of atmospheric pressure.  The displacements of
ihe crust were, therefore, at this time mainly down-
wards, and, after the great upheaval that cansed the
earthquake of 1897, the crust would naturally settle
towards its old position. And this inference is con-
firmed by the occurrence of the maximum epoch of the
funar monthly period at about the time of full moon.
During the second interval (1909-1929), the epochs of
all three periods are reversed, showing that the crust
movements to which the later earthquakes were due
were once more taking place upwards.

Thus, the Shillong earthquakes ceased to be true after-shocks
of the 1897 earthqualke after about ten years; the next year or two
formed a {ransitional interval; but, from 1909 onwards, the crust-
movements of Assam resumed their original character and may in
course of time end in another great destructive carthquake.
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