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92

In November, 1904, a Bosch-Omori seismograph made of nonmagnetic material and
consisting of two horizontal pendulums, one recording north-south motion (N), and the other
recording east-west motion (E), was mounted in the north room of the variation building.
The following table is a register of the earthquales recorded up to the end of 1906.

CILIELTENHAM MAGNETIC OBSKRVATORY.

EARTHQUAKES.

are Greenwich mean time counted from midnight.
Period of pendulums: N. 25 sec., E. 18-20 sec.
Magnification: 10.

Steady mass: 10-12 kg.

Register of earthquakes recorded at Cheltenham.

r ]
Tirst P. T. | Second P.T.|  L8rES o End of Maxi-
No. Comp. Date ‘ begin begln beg‘lns Maximum pgéz;%;opgl End ;nxggl
| |
| 1904. h m s h m s h m § h m s hms |h m mm
1 N Dec. 2 2 30 59 2 36 29 .. T2 55 1.9
1 E 2 23032 . 2 36 16 . 3 06 2.0
2 N 200 55101 55611 | 55959 | 60419 741 | 27.7
3 N 21, 12850 | . .. .. 14000 | . .. .. 158 1.4
3 E ol l L 138 50 15| 1.6
1905. ! )
4 N Jan. 20 18 06 19 |18 11 15 |18 14 15| 18 16 15 18 30 0.5
4 E 20 .. .. .. 181255 |18 16 00| 18 17 15 Lo 0.5
5 N 22| 3056356 33000 35535 40200 5 00 0.5
5 E .22 30628 32408 | 34612 . .. .. 5 00 0.4
6 E Feb. 13| 55400 | . .. .. e 6 28 30 6 b8
7 N 14| 909 06 92200 | 93300 10 46 2.5
7 E 14| 90700 92200 | 927 50 10 58 4.0
8 N 17 | 12 34 20 12 46 20 e ee oo 13 12
8 E 17 | 12 30 33 12 45 33 A 13 11
9 N 191 526 00 5 37 00 - 6 20 0.3
9 E 19| 50520 538 20 o 5 58 0.5
10 E 26 | 32610 S 3 59
11 N Mar. 5| 020 50 0 25 50 O, 0 57 ..
11 E 5 02110 024 10 0 27 10 1 06 0.7
12 N 6| 146 00 1 58
12 E 6| 14210 . 2 05
13 N 19| 03200 1000 | . .. .. 144
13 E 19| 03220 10200 . .. .. 144
14 N 22 3 58 42 4 12 00 4 25 52 5 43 4.7
14 E 221 359 16 412 00| 4 23 52 5 47 2.2
15 N 22 |11 48 00 e e - 12 07
15 B 22 111 46 20 .. .. P 12 00
16 N Apr. 4 10845 | 11810 | 13500 | 15205 10.6
N 2 00 45 3 47 3.0
16 E 4| 10850 | 12330 | 13550 158300 4.3
B 1 58 40 3 58
17 N 19 | 13 19 00 e e 13 40
17 E 19 (132020 | .. .. .. e 13 42
18 N 26 | 21 53 00 | 22 01 00 e e e 22 37
18 E 26 1215400 |220L00 | .. .. .. | .. .. .. 22 37
19 N May 9| 65124| 65352| 65625]| 658 24 721 1.6
19 E 9| 65143 | .. .. .. 6 57 43 | 6 38 03 717 0.8
20 N 8., .. .. 143700 .. .. .. 15 32
20 E 18 .. i4 37 00 15 32
21 N June 9 .. 13 30 00 13 53
21 E 9 .. 13 26 00 14 04
22 E 12| ... .. 6 19 00 6 36
23 N 14 | 12 12 14 e e . 13 38
23 E 7 2 I 12 24 30 17 14
24 N 30 | 17 48 40 e 20 09
24 E 30 | 17 32 40 180540 | .. .. .. 20 02
25 N 30 | 2017 14 L. .. .. | 202400 20 54 2.5
25 E 30 | 20 23 14 20 26 45 20 49 15
26 N July 6| 05000 13100 2 08 0.4
26 K 6 .. .. .. 1 31 00 2 04 0.5
L

The times




EARTHQUAKES.

Register of earthquakes recorded at Cheltenham—Continued.
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Flhst P. T. p. | Lorge
Date begin secgggju ‘gggﬁf
1905. hms| hms | khms
July 91100422 .. .. .. |10 29 26
91100423 .. .. .. | 102428
14 9 07 17 9 16 28
14 90707 | .. .. .. 9 16 56
23 3 00 00 3 10 03 33314
23| .. .. .. 3 10 24 32619
Aug. 22 51031 .. .. .. 510 44
22 5 10 35 5 10 48
Sept. 8| 20320 R
8 20312 .. .. .. o
15 6 14 36 6 23 45 6 39 43
15 6 14 28 6 23 30 6 38 12
Oct. 14 ] 14 41 09 | 14 44 40 | 14 48 10
14| .0 .. .. | 14 44 49 | 14 48 47
15 | 21 46 44 | 21 50 42 | 21 52 02
15| 21 46 53 | 21 50 22 | 21 51 45
24 | 175528 | .. .. .. |18 0019
24 | .. .. .. | .. .. .. 1180135
Nov. 8222636 .. .. ..|223830
8 .. oo ... . ..]224203
Dec. 17 5 41 42 5 44 24 5 47 24
17 5 37 48 5 42 46 5 47 40
17 94600 | .. .. .. 9 51 50
17 9 42 24 9 52 58
17 | 11 36 27 11 36 54
17 | 11 36 21 11 38 24
1906.
Jan. 21 | 14 12 38
21 | 14 13 42 oo
24 R 7 03 42
24 . 7 04 00
24 7 41 37 | 7 42 12
24 7 41 40 7 42 20
24 | 21 58 54 21 59 22
24 | 21 58 56 | 21 69 16
25 | 20 46 16 | 20 46 56
25 | 20 46 48 20 47 12
27 ) .. ... 10 19 24
27 . .. .. | 1019 22
31| 1543 34 | 15 44 58 | 15 50 50
31 (1543 34| 15 44 38| 15 50 10
Feb. 1233828 | . .. .. V.. .. ..
11233834 .. .. | .. .. ..
16 | 17 45 15 | 17 47 09 | 17 55 27
16 | Y7 4507 | .. .. .. |17 51 53
19 2 30 36 302 04
19 2 30 15 R 3 01 54
Mar. 3| 847 08| 851 20| 85321
3 8 47 08 8 51 10 8 53 38
Apr. 10 | 21 34 14 .. .. | 21 36 58
101213383 .. .. ..1213815
18 113 19 26 | 13 25 01 | 13 30 08
18 113 1904 | 13 25 00 | 13 29 24
18182346 | .. .. .. | .. .. ..
18 | 18 23 30
19 045 14 0 45 50
19 0 45 20 0 46 02
19 7 54 16 P
19 7 54 10 A
23 928054 | .. .. .. 9 30 38
23 928 52 9 30 25
June 1| 4 52 54 5 33 30
1 4 52 47 53512
July 16 | 19 05 41 19 05 55
16 | 19 05 46 19 06 03
20 | 11 34 34 e e
20 | 11 34 36 11 41 32

Maximum

58
39

48
06
34
12
30

End of

principal
portion

h m s

10 47
10 44

U orens ok o ©
o
o

931
545
5 46

19 06
19 06

11 45

58
42
52

13
40

20

End

h m
12 04
12 02
9 47
10 02
5 48
5 48
513
513

2 49.

2 58
920
9 24
15 12
16 11
22 49
22 50
18 40
23 30
23 30
6 35
6 46
10 37
10 54
11 53
11 52

7 36
7 36
8 00
7 54
22 20
22 20
20 57
20 55
10 50
10 50
19 08
19 20
24 03
24 00
18 16
18 14
410
4 04
9 46
10 04
22 45
22 53
16 42
17 12
18 28
18 30
121
124
812
8 30
9 38
9 44
6 50
6 48
19 12
19 10
11 58
11 54
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24 CHELTENHAM MAGNETIC OBSERVATORY.

Register of earthquakes recorded at Cheltenham—Continued.

I
First P. T. | Second P.T.|  Large End of Maxi-
No, Comp. Date begin begin &ggg\?&s Maximum p}l)‘iﬁ.%{ggl End ;l;]u;n
1906. hm s hm s hm ¢ hm s hm s| b m| mm
60 N Aug. 17 02148 03110 04248 | 05329 | 05800 405( 38.1
60 E 17 02164 03116 04246 053181 056920} 4 15| 44.0
61 N 20 | 10 46 01 T e .. ... |10 54 ..
61 B 20 | 10 46 11 P .. .. .. 10 58 ..
62 N 24| 212 22 216 29| 218 17 21837 | 228 0.4
62 E 24| 21208 21420| 21600 220056| 227 0.2
63 N 26 6.32 28 70700 71200 . 8 02 0.3
63 L 26 63302 .. .. .. 70723 71024 . 8 28 0.4
64 N 28 52841 | 53127 53 10| 53448 | 53510 609 1.3
64 E 28 52842 | .. .. .. 5 35 44 5386 50| 53708 6 24 1.0
65 N 30| 24833 | 26621 307 04 31420| 32446 | 412 0.5
65 E 30| 24835| 26628 | 30618 | 31304 | 32327 | 414 0.4
66 N Sept. 7193700 | .. .. .. | .. .. .| .. . ... .. | 20 48 0.2
66 E 71192200 | .. .. .. . oo oo oo oo | oo .. .. ]2053 0.5
67 N 14 [ 16 32 ? |16 38 52 | 17 00 00 | 17 04 17 | 17 26 13 | 18 49 1.0
67 E 14 | 16 24 48 | 16 38 39 | 16 59 33 | 17 17 33 | 17 51 28 | 19 02 3.0
68 N 271144556 | .. .. .. 11456021 (145037 (.. .. .. |15056 0.1
68 E 2711446 05| .. .. .. |14 50 10 | 14 50 54 15 14 0.2
69 N 28 | 15 32 25 | 15 38 32 | 15 43 28 | 15 38 41 16 41 1.6
69 E 28 | 1532 21| 1538 31 1542 15| 15 42 31 16 38 0.9
70 N Oct. 2| 213584 .. .. .. | .. .. . 2 54 19 4 24 0.3
70 E 2 21315 22526 23500| 30603 429 0.9
71 N 24 11561446 | .. .. .. | 152884 | .. .. .. 16 19 0.3
71 E 24 1152323 | .. .. .. | 1527 43|15 37 00 16 21 0.4
72 N 31 23629 .. . .| ..o oo Lol 2 48 0.1
72 E 31 23532 .. .. oo oo ol Ll 2 52 0.3
73 N Nov. 14 182344 | .. .. .. |18 2541 | 18 38 14 19 17 0.4
73 E 14 182034 | .. .. .. (183356184046 | .. .. .. |19 22 0.6
74 E 19 73824 | 7b5832| 82628 85942 91204 | 955 0.7
75 N Dec. 31230461 .. . .| o oo oo o s o] e ol o . ..
75 E 32304 46 . P .-
76 N 8 | 21 35 03 21 3550 | .. .. | 21 42 0.6
76 E 8|21 35 26 213801 | .. .. .. |21 42 0.3
77 N 16 | 23 54 10 23565 17 | .. .. .. |24 03 0.2
77 E 16 1236403 | .. .. .. | .. .. .. |23B517| .. .. ..|2403 0.2
78 N 19 140583 | .. .. .. 1 58 52 212 32 2 30 44 | 3 47 0.6
78 E 19 13926 .. .. .. 20804 | 21227 | 23320| 354 2.0
79 N 22 1183817 | .. .. .. |191622|192218 | .. .. .. |20 538 7.3
79 E 221183738 | .. .. .. |191055|191945 | .. .. .. |20 34 2.2
80 N 23 71203 .. .. .. 73153 73848 | .. .. .. 8 54 0.5
80 E 23 71240 .. .. .. 73316 | 73331 .. .. .. 8 01 0.5
81 N 23 ) .. oo .. 1173958 |17 4648 |175206) .. .. .. |18 53 5.8
81 E 23 | .. .. .. | 174009 |17 4557 | 174941 | .. .. .. |18 35 15.2
82 N 26 60321 61110| 62233 | 629 18 e 1.5
82 E 26 6 03 47 61113 | .. .. .| .. .. L. ?
[

REMARKS.

Nos. 8, 9, 11, 14, 15, 17, 20, 21, 22, and 23: Probably principal portion of distant earthquake.

No. 6: N — S pendulum out of adjustment.

Nos. 41, 45: Beginning obscured by wind disturbance.

No. 60: Aleutian Islands earthquake. At Oh. 58m. 44s. the larger waves on N show the smaller waves of the pre-
liminary tremors of the Chilean earthquake, continuing up to about 1h. 33m.

Nos. 69, 70, 71: Phases uncertain.

No. 74: N — 8 pendulum out of adjustment.

Nos. 75, 81, 82: Phases obscured by wind disturbance.

No. 78: Beginning doubtful.
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%0 CHELTENHAM MAGNRTIC OBSERVATORY.

EARTHQUAKES.

A Bosch-Omori seismograph, made of nonmagnetic material, has been in operation since
November, 1904. Up to October 5, 1907, it was mounted in the room with the Eschenhagen:
magnetograph. The record was seriously impaired, however, by the effect of wind pressure
upon the broad sides of the variation building, and on the latter date the instrument was trans-
ferred to a separate building especially constructed for the purpose. This building is of con-
crete, with a light wooden roof. It consists of an inner room 10 feet square surrounded on the
eastern half by a bank of earth and on the western half by a corridor 3 feet wide. The floors
and walls of both the inner room and the corridor are of grouted concrete. The upper portion
of the outside wall of the corridor is extended around the inner room as a support for the roof,
which is firmly bolted to iron straps set in the concrete. The building is banked to the eaves
on three sides, leaving only the west side and the roof exposed to the action of wind and sunshine.

The pier on which the seismograph is mounted is a single block of concrete extending 4 feet
below the floor and 2 feet above. Its horizontal section is L-shaped, one arm pointing north,
the other west.  Each arm is 20 inches wide and about 6 feet long. The seismograph pedestals
are fastened to the pier by heavy iron bolts set in the concrete. A space .of 6 inches is left
between the pier and the floor on all sides. The soil in which the pier rests is a mixture of clay
and fine sand.

The seismograph consists of two horizontal penduluimns, one recording north south motion
(N.) and the other recording east-west motion (K. )

In the following table the times are Greenwich mean time counted from midnight:

Period of pendulums.

|
N. Seconds E. Seconds
1907. ) 1907
Jan. 1 to Apr. 1 .................. 20 || Jan. LtoSept. 24. ... ... ... e 18
Apr.TtoMay30...................LlLl 25 1 Oct. 16, .. . ... 25
JuneltoJune30. ... . ... ...l 28 || Dec. 80 oo oeeee 24
July LtoSept. 2. . .o ... 27
Sept. 23 .l 20 1908.
Oct. 16to Dec. 81 ... ..o 27 || Jan. TtoJune 30....... ...l 24
July 1to Dec. 81. . o 25
1908.
Jan. LtoJune 30. ... ... ... ... ... ...l 27
July 1toDec. 31, ... i 28

Magnification: N. 10
E. 10 up to June 30, 1908.
E. 15 after June 30, 1908.
Steady mass: 10-12 kg.



EARTHQUAKEA. 91

Reguster of earthquakes recorded at Cheltenham, Md.

| I | X
- rst P. T. sond P.T. | L ‘aves | End of 3
No. Date p(())(l)lglnt i begin Sewbrgéin ‘ e g‘lﬁn ' Maximum }z)lglrlt(‘ilopual End :é?;liil?u‘tin;
|
o R _ - e e e
;1907 hm s | hm s | hom s ‘ hms = hms h m mm
83 'Jan. 2, N oL 124040 ) 125304 1307 . 14 06 1.4
83 2| E 121440 | 122410 | 124850 | 12 54 32 ! 13 19 50 15 16 3.5
84 4| N 54134 | 55116 | 55956 | 64513 | 65720 8 00 5.5
84 4| E 542 .. . 60033 619 46 64231 | 655 .. 8 00 2.0
85 14| N | 204246 ' 204640 | 20 47 54 | 205410 | 20 85 00 2130 0.8
85 4| E | 204254 ' 204634 | 2047 56 | 20 51 16 | 20 52 40 21 40 | 3.0
8 | Apr. 15| N 61322 | 61834 | 62100 6 27 10 6 33 00 8 45 86. 0
86 15| E 61322 | 61834 | 62044 ‘ 62920 | .. .. .. e 45.0
87 18| N | 2132 .. e e 1221720 22 49 0.2
88 19| N 02 .. . 10504 | 11440 . 152 0.5
89 June 1| N 8 4728 85340 | 85626 90415 91043 ' 1033 1.2
89 ! i| E 8 47 36 85333 | 85630 . 906832 91020 ! 1030 0.8
90 5| N 3 29 00 33448 , 343 36 3 47 10 35200 ' 2338 1.2
90 5| E 3 29 24 33452 ' 34100 3 48 06 3 50 43 23 40 1.4
9] 3] N 9 30 10 93954 | 95520 94000 | 10 08 .. 10 20 | 0.5
91 13| E 9 30 12 93950 @ .. .. .. 94030 | .. .. .. 10 20 | 0.6
92 'July 1. N | 131448 | . .. .. | 132208 ' 1325 08 | 13 28 38 14 15 6.6
92 1] E | 131454 | 131932 | 132250 13 26 40 | 13 28 40 1415 | 4.8
93 | 50 N | .. .. .. I B Y 7 21 20 72230 ... 0.2
93 5, E | 65752 6 59 14 70440 | 70520 70620 | 740 | 0.5
94 | Sept. 2| N 16 12 44 ... .. | 163210 | 164650 | 185130 | 19 40 10.0
94 | 2! F 161241 | 162210 | 163200 | 16 4200 | 16 54 41 19 40 ’ 35. 6
95 231 N 215116 | _. .. .. | 21570l | 215719 o 22 50 2.3
9% | 23| E 21 54 21 58 04 | 21 59 04 22 50 2.1
96 | Oct. 16| N 13 59 44 ce ... ] 141350 | 141430 | .. .. .. 16 00 65.0
96 16| E 13 59 44 e 141356 141650 | .. .. .. 16 00 40. 0
97 Dec. 30| N 5 32 52 5 37 44 5 38 28 5 43 54 5 49 44 6 30 35.0
97 ‘ 30| E 5 32 58 5 37 43 5 38 34 5 44 39 5 48 46 700 64.0
1908.
98 Feb. 1| N | 231720 | 232347 | 232847 | 233147 | 23 40 47 24 00 3.5
98 1| B | 231655 | 232415 | 232845 | 233045 | 23 40 38 24 05 15
99 9| N 336 16 R 3 42 30 3 43 08 3 45 50 4 01 1.5
99 | 9| E 3 35 56 I 34130 3 42 25 3 46 00 400 | 1.5
100 9| N 9 24 15 9 2 15 92600 | .. .. .. 9 35?7 | 0.5
100 ’ 9| E 9 21 00 9 25 00 9 26 00 935 0.2
101 14| N | 90000 9 06 32 9 06 36 9 259 0.5
101 4| E 9 00 08 9 07 32 9 11 02 9 25 0.3
102 14| N 1149 22 .. 11 53 22 11 57 . 01
102 14({ E | 1149 20 11 53 12 12 01 0.1
103 {Mar. 1| N ' 2040 .. . 20 42 25 20 50 0.4
103 1| E 2040 .. .. 20 42 00 20 53 0.2
104 3 N | 235130 . o 93 57
104 3| E 23 49 20 Lol . 24 01 |
105 5| N 239 11 "31900 | 32500 400 0.3
105 50/ E, 23910 | ...... " 3190 | 3923 | .. ... 400 0.2
106 | 25| N | 190115 | 190603 | 190930 , 1931345 | 1917 15 19 50 0.9
106 | 25| E . 190115 | 190605 191000 , 191255 | 19 18 10 19 50 0.3
107 26| N , 230936 | 231408 ' 231958 | 232238 | 2331 00 122 55. 5
107 26 B 230934 | 233408 ' 231952 | 232606 | 2330 30 115 21. 0
108 27 N 3 52 54 3 58 08 4 03 23 40643 ' .. .. .. 510 3.8
108 27| E 352 ? .. .. 1 40554 4 09 12 450 1.2
109 | Apr. 11| N 21 40 33 21 44 30 21 48 | 0.3
109 11| E | 21432 21 43 25 ?
110 23| N | 051 7 | .. .. ee . 10500 | ... .. 2 00 0.2
111 30! N 0 04 30 007 25 0 10 00 0 11 00 013 25 0 30 0.5
112 [May 5| N , 63943 64045 | .. .. .. 74035 | .. .. .. 8 03 0.4
112 5' E | 64038 | .. ... 6 55
113 15 N | 83950 8 46 38 8 54 24 8 55 40 9 04 30 10 82 6.7
113 5] E | 83950 | ... 8 54 48 85540 | .. .. .. 9 35 9.7
114 7| N | 16 14 30 e . 16 17 50 16 22 0.1
15 |June 14 | N | 61138 614 .. . 6 25 0.1
115 4| E | 61143 | ... R 6 11 58 6 20 0.1
116 30| N | 17 45 18 o 152 0. 18 07 0.1
116 30| E ! 17 45 44 1754 .. | 17 55 38 18 07 0.2
117 |Aug. 14| N © 05019 05700 | . .. ;10117 142 1.1
117 14| E 0 49 25 . .. 1044 1 43 0.2
118 17| N | 105600 | ... 11 28 48 ' 11 38 58 12 19 0.5
118 17| E 10 56 00 | .. . R e 11 53 0.1
119 191 N | 234949 : I 23 50 01 L 23 57 0.1




92 CHELTENHAM MAGNETIC OBSERVATORY.

Register of earthquakes recorded at Cheltenham, Md.—Continued.

[ : End of f :
No. Date p(c:)(r)lgt Flrggglzn.T. ‘ Secobr;téi l}]’. T. Lar%ee g\;?ves Masimun p;g ;g}ggl ! End : ;:[;L;)&lli?"luud]él.
|
- —— — - | - _ — N ———— ———
|
1907. h m s h m s h m s h m s Ems | rom nmm
119 Aug. 19 E 23 49 52 e oo 23 50 38 e . .. 2857 0.1
120 20 N 10 45 35 | - - . e 10 59 15 - ... b111e 0.2
121 Sept. 21 N 6 46 04 6 55 59 7 08 36 7 10 26 e 9 00 2.3
121 21 E 6 46 19 e o 7 11 33 7 16 01 e e oo 8 36 0.2
122 Oct. 138 N 51236 - 517 30 5 22 36 53614 . 54241 | 7 45 1.4
122 13 E 51233 1 517 26 5 24 57 5 30 17 5 39 31 ‘ ? 0.2
123 Nov. 2 N 6 38 57 AP o . 6 45 37 . . 703 0.2
124 -6 N 72209 1 73234 8 02 25 8 11 35 § 18 04 8 37 0.5
124 6 E 72219 742 47? . 756 06 8 00 21 8 05 49 } ? 0.1
125 30 N 215338 | ... .. 21 59 56 22 00 34 Lo .. 22°39 3.0
125 30 E 21 53 57 21 59 56 22 00 41 . b22 28 2.5
126 Dec. 12 N 13 51 53 o e e 14 02 13 oo 14 28 0.4
127 28 N 43037, 44117 4 51 17 5 00 52 [ 5 50 0.3
127 28| E 4 31 30 4 40 28 4 50 42 4582 , .. .. .. | 5 50 0.7
REMARKS.

No. 83 N: Beginning uncertain.

Nos. 87 E and 88 E: Record indistinct.

No. 103: No distinct phases.

No. 104: Possibly artificial disturbance.

No. 107: The first and second phases begin with longer waves of large amplitude followed Ly shorter waves of small
amplitude.

Nos. 110 and 114: No short waves. No record on E.,

Nos. 112 and 115: Well-marked series of short waves followed on N by a few feeble long waves. No long waves
on E.

Nos. 120, 123, 126: A series of long waves. Nothing on E.

No. 122: Possibly a second shock from 6.56 to 7.15.

Nos. 121, 124: Pulsatory tremors on E.

MAGNETIC STORMS.

Magnetic disturbances of considerable magnitude were recorded at the Cheltenham
Observatory on the days tabulated below. The table gives the local mean time of the beginning
of the disturbance, the approximate duration, and the magnitude, designated by the figures
1, 2, 3, 4. WWhere the storm began abruptly the time of beginning is given to the nearest
minute.

On the succeeding pages will be found reproductions of the magnetograms showing the
principal magnetic storms. The storms selected for reproduction are indicated in the table
by an asterisk after the date. An upward motion of the curves corresponds to increasing west
declination, increasing H and increasing Z.

For convenience in comparing with similar reproductions for other observatories, the
time scale has been marked for Greenwich mean time.
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CHELTENHAM MAGNETIC OBSERVATORY.

EARTHQUAKES.

2 Bosch-Omori seismograph has been in operation at Cheltenham since November, 1904,
It consists of two horizontal pendulums, one recording north-south motion (N.) and the other

recording east-west motion (F.),
Greenwich mean time counted from midnight.

128
128
129
130
130
131
131
132
132
133
133
134
134
135
135
136
137
138
138
139
L 139
. 140
| Lo
P14l

P 141
o142
| 142
l 143
| 144
I 145
| 145
‘ 146
147
147
148
148
. 149
| 149
150
| 150
151
151
152
152
153

In the lollowing register of earthquakes the times are

Constants of pendulums.

Period 5 Magnification Steady mass
Date. - - S -
N. | E | N E N | E
N U | |-
! 1 [ {
P s | s ! ‘ ‘ kg1 kg

| Jan.1toJuly7,1909........ 28 | 25 10 ! 15 | 10412 ¢ 10412

| July 30 to Dec. 31, 1909 .. __ 36 | 25 1 10 | 10 10-12 | 10-12

Jan’ 1 to Dec. 31, 1910. ... % |0 0 | 0z 102

' | r
Register of earthquakes.
Dat Com- | TFirst P.T. | Second P.T. | Large waves | pe .. lfl'ndlogl End Maximum
ate ponent begin begin egin aximu P;,g;‘agn o amplitude
|
| aecac _

1909. | A m s h m s h m s B m s h m h m mm
Jan. 12 | N | 00547 A 0706 24 013 0.2
12 | E 0 05 50 I 0 06 22 015 0.3
12| N ‘ 10 22 30 . e 10 41 0.1
12 | N | 122220 ce oo | 1231 L | 1252 0.1
12 | E 12 22 30 ee e .| 1230 .. .12 55 0.1
21 ' N | 214450 o .. .. | 214850 21 52 0.1
21 | E } 21 44 48 o] 214906 2152 0.1
23 | N 312 13 333 30 347 04 | 429 1.1
23 | E 312 11 332 30 3 47 02 435 0.4
Feb.16 N 16 56 38 e e . 16 57 27 17 16 0.5
16 E 16 56 38 e 16 55 00 17 16 0.4
22 N 9 40 00 9 46 45 | 94652 10 07 0.2
22 | E 9 40 00 9 45 05 I 949 18 10 06 0.2
26 \ N 16 53 06 | 16 58 22 L1702 .. 17 24 0.2
26 ¢ E | 165250 | 16 58 24 ce e o 1702 . 17 24 0.2
Mar. 8  E e e . .. 1224 .. | 123205 12 45 0.2
12 | N e . 234120 | .. .. .. 23 48 0.1
13 N 0 07 53 . e e .. 018 41 038 0.1
13 | E 0 07 11 0 17 28 . 0 38 0.2
13 N | 14 46 46 1520 .. | 15 23 47 .. 15 45 0.1
1B E 14 47 35 ... | 12 .. | 1523 45 . 16 05 0.3
Apr.10 | N A 5 52 25 612 49 6 24 06 o 713 0.2
10 | E e . e e . 6 2L .. e e . 6 45 .o .. 0.1
10 | N | 185740 | 190556 | 1919 06 | 19 24 04 19 35 19 47 0.5
10 i E | 185529 ... .. | 191815 | 19 20 59 19 26 19 46 0.5
10 | N | 194722 | 195710 | 2013 42 | 20 31 36 20 36 20 57 0.3
10 | E | 194730 | 195712 | 201332 | 20 24 51 .. 20 57 0.2
14 | N | 20 44 24 ee e- .. | 210047 | 210546 .. 21 15 0.1
25 | N e . . 128 26 129 54 133 148 0.3
95 ' E e e e . 1928 33 129 44 133 1 47 0.2
May 5 N 2 50 2b o 2 53 01 2 56 30 .. 305 0.2
5 , E 2 49 27 e 2 52 41 2 52 51 305 0.2
12 | N 0 04 17 . e 0 20 38 .. 0 51 0.1
16 N . e - 4 26 18 4 26 42 4 98 4 51 0.5
16 | E 419 08 4 23 22 4 26 26 4 26 52 428 4 50 0.8
7 | N 8 12 30 § 20 23 8 26 02 8 27 48 8 46 9 25 0.4
17 | E 8 12 30 8 20 24 8 25 52 8 27 53 8 43 9 20 0.7
18 N | 170223 | 170615 | 1707 05. | 17 07 56 17 18 17 37 0.5
18 « E | 170204 | 170558 | 1706 46 | 17 07 20 17 14 17 36 0.4
18 © N | 18 31 59 ee . .. | 183256 | 18 33 32 18 37 18 56 0.3
18- E | 183220 ce-e .. | 183322 s 18 56 0.1
26 | N | 14 4141 14 42 11 14 55 0.1
26 B 14 41 21 e oo .. | 144206 ... 14 58 0.1
June 3 N | 18 59 58 19 4515 | 20 07 40 20 21 21 04 2.2
3 | E e - .o -~ .. | 194338 | 195935 20 14 20 44 0.6
8 | N 5 57 40 6 06 16 6 14 28 6 26 35 6 31 7 18 1.8




171
172
173
173
174
174
175
176
176
176
177
177
178
178
179
179
180
180
181
181
182
182
183
183
184
184
185
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188
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Oct.
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EARTHQUAKES.

Legister of earthquakes—Continued.

Flrst P. T.
hegin

h m s
5 57 13
21 51 03
21 51 06
10 58 03
10 58 03
19 25 34
7 05 26
7 05 27
12 07 14
12 07 14
17 00 00

_ '
TIC T LY BS 00 0D~
4 [
=)
=
=)

" Second P, 'L
' begin

17
17

14
14

10
10
10
11
1

19
19
21
15
15

18

R

52
52

2]

43
43
54
47
46
43

15
15

47
06

47

40
42

30
42

22
22

15
54

38
55
40
32

Large waves

‘ egln Maximum
h m s h m s
6 13 45 6 26 07
e e 22 05 31
o 22 01 08
1110 00 | 11 15 20
1110959 | 11 14 09
19 37 16 | 19 42 54
715 % 7 17 48
7 14 47 7 16 27
12 12 48 e
1212 54 | 12 13 30
17 20 28 | 17 20 42
17 18 50 | 17 20 42
e 20 47 16
20 47 04
14 59 40
15 01 08
8 42 00
5 17 49
7 08 20
7 07 57
10 05 27
e L 10 04 38
10 41 43 10 42 57
. 10 43 32
. 16 44 .
- 16 40
1113 54 | 11 16 04
111310 11 14 20
90918 | 91318
9 09 18 9 13 18
190307 | 19 10 24
19 0315 | 19 08 10
. 16 28 28
e 16 26 08
15 07 15 10 .
.. 3 53 18
e L 353 2l
21 28 28 | 21 31 22
21 28 26 | 21 32 18
e . 711 27
el 7 14 06
0 30 48 0 31 23
0 30 53 0 34 03
. 15 45 50
e 15 50 30
17 54 . 18 06 .
17 55 .. 18 09 .
19 10 46 | 19 18 16
19 10 36 | 19 18 06
e 0 58 07
1 08 00 117 20
143 38 L.
143 30 144 11
19 35 .. 19 41 00
19 33 .. 19 37 26
0 44 04 0 45 50
0 43 30 0 46 14
. 16 58 00
I 16 58 50
e L 7 34 38
| ... .. 7 34 30
8 26 20 8 28 08
82666 ' 83516
12 21 22 | 12 23 42
1219 23 1 12 23 43
65806 | 72700
7 03 00 ‘ 7 22 30
512 27 5 15 45

End of
principal
portion

h
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1
11
19

7

7
12
17
17

8
3
12
12
7
7
5

m
30

29
27
52
20
19
18
22
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49
49
26
26
38
31
34

Eud

I Maximum
‘ amplitude

3
7
22
22
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8
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12
17
17
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15
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189

191
192
192
193
193
194
194
195
195
196
196
197
197
198
198
199
199
200
200
201
201
202
202
203
203

204
205
205
206
206
207
207
208
208
209
209
210
210
211
211
212
212
213
213
214
214
215
215
216
216
217
217
218
218

Aug. 6

Oct.

Nov.

Dec. 10
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CHELTENHAM MAGNETIC OBSERVATORY.

Register of earthquakes—Continued.

First P. T
begin

= o
3

—
HOOHFOXWDOHWOR® U
. .
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Second P. T.
begin

m
06

6 30

6

16
16

20

12
12
15
15

RO IO

L oo,

LI

e S T

31

00
00

29

39
39

22
22

32
29
57
57

57
57
12
12
24
24

59

8
49
54
29

47
31

33
18
17

55
44

10
18
34
12
08
35

L“ﬁz:{ng Maximum
hm s h
512 05 5 18 49
6 56 00 7 04 00
6 40 29 7 02 00
19 58 00 20 01 00
19 55 00 19 59 00
7 07 53 7 42 17
7 07 53 7 37 17
8 50 00 8 57 36
8 53 00 8 54 47
11 42 30 11 50 30
11 47 00 11 48 00
9 29 07 9 30 18
93016 | 93245
5 01 08 5 01 46
5 00 44 5 01 52
15 19 30 15 22 07
15 20 30 15 23 36
11 07 25 11 43 00
I 11 43 00
1 61 29 1 52 b4
15119 155 30
16 42 40 16 43 21
16 42 32 16 43 28
. 6 11 41
.. 6 06 05
20 37 23 20 42 53
8 14 58 819 21
8 17 48 8 28 18
11 05 21 11 09 16
11 00 13 11 02 ..
1 44 49 1 56 58
1 44 38 1 60 42
3 47 38 35210
3 48 00 3 49 54
4 22 38 1 22 56
23 18 34 23 21 11
23 17 47 23 20 21
20 51 32 20 62 22
20 51 32 20 52 20
7 04 41 7 24 41
7 01 05 7 21 27
8 02 32 8 12 33
8 03 50 818 00
13 16 15 13 21 05
13 20 00 13 21 10
5 42 32 5 45 08
5 41 00 5 42 56
10 22 00 10 28 30
10 22 50 10 30 00
12 22 32 12 31 40
12 21 02 12 37 05
15 56 00 16 13 00
15 51 00 16 04 35
10 43 46 10 44 16
10 38 00 10 42 28
108 45 116 25
109 00 1 12 00

[
T

End of
principal
portion
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WAGHETIC STORMS. 98

REMARKS.

Nos. 133, 135, 145, 147: Not very distunt. Period of waves only 3-5 seconds.

No. 136: Probably principal portion of distant earthquake.

Nos. 141, 142: The end of No. 141 probably overlaps the beginning of No. 142.  The beginning of No. 142 may be
as early as 19" 43 30s, .

No. 146: Barely perceptible on E.

No. 148: Actual maximum on N, 0.7 mm at 8% 22% 05%; on I, 1.7 mm al 8% 227 07s.

No. 152: A series of long waves, period about 40 seconds, occurs on each record from 19" 477 to 19h 56™.

No. 154: Maximum of long waves occurred about 228 25m,

.No. 156: Of same character as No. 155. -E too faint to distinguish phases.

Nos. 158, 163: Record obscured by microseismic tremors. ,

No. 167: Long waves of a distant earthquake.

No. 207: A series of short waves showing on the Jonger waves of the end portion of No. 206.

Nos. 210, 211: Apparently two earthquakes overlapping.

No. 215: The preliminary phases are very indistinct. The paper on E was changed at 13" 21™.

Microseismic tremors were recorded on July 1, 4; August 28, 31; September 7, 13, 17, 24, 26; October 11, 12, 15-17,
19, 24-29; November 4-6,9-11,13, 14,17, 18, 22, 24-26, 29, 30; December 8, 13, 14, 16, 18, 26, 30, 1909; January 8, 10, 15,
29; February 5,7, 8, 10,12, 14, 18, 23; April 3, 13, 25; June 10, 12; October 15,17, 19, 21, 22, 25, 26, 30; November. 5, 26,
30; and December 6, 7, 16, 31, 1910.

MAGNETIC STORMS.

Magnetic disturbances of considerable magnitude were recorded on the days tabulated
below. The relative magnitude of the disturbance is indicated by the figures 1, 2, 3, 4. Where
the storm began abruptly the time of beginning is given to the nearest minute.

On the succeeding pages will be found reproductions of the magnetograms showing the
principal magnetic storms. The storms selected for reproduction are indicated in the table
by an asterisk after the date. An upward motion of the curves corresponds to increasing
west declination, increasing H, and increasing Z.

Tor convenience in comparing with similar reproductions for other observatories, the time
scale has been marked for Greenwich mean time.

Principal magnetic disturbances.

!
Dale | L.M.T.of | Duration | Relative Date L. M. T. of | Duration | Relative
' beginning in hours magnitide beginning \’ in hours megoitude
1909, , B m 1909. hom
Jan. 3 ' 6 50 1 Nov. 29 18 62 1
13 1 48 1 Dec. 13 . 3 50 1
24+ | 16 176 3 ' |
Feb. 1 | 20 37 1 1910. ‘
5 19 44 25 1 Jan. 24 18 62 1
20 20 96 1 Feb. 17 8 [ 28 1
Marx 3 7 25 1 20 5 06 40 1
5 6 24 1 Mar. 19 17 63 1
18* 4 23 45 2 26% 17 72 3.
20 16 61 2 30% 10 ‘ 90 2
2% | 7 13 77 2 Apr. 17 | 15 ‘ 38 1
Apr. 15 22 48 1 22 17 55 1
24 14 70 2 26% + 23 96 2
May 13% | 23 53 3 May 23 & 14 85 1
17% | 23 58 42 | 2 June 19 1 17 100 1
June 21 0 22 72 1 July 4 ' 14 96 1
27 22 70 1 Aug. 9% 20 30 2
July 21 3 94 i L 17 14 62 1
23 8 48 1 21* 17 25 2
Aug. 1 20 52 1 | 27 22 82 2
7 0 38 20 1 | Sept. 24*! 0 S 3
8 19 63 1 Oct. 1 ' 16 ! 33 1
28* | 12 92 | 2 3 8 44 1
Sept. 2 17 53 | 1 5 ;13 \ 30 1 ‘
21 6 11 18 1 11+ | 21 | 54 2 |
25 3 21 4 19 2 08 46 1
| 29 22 51 26 2 23 16 108 |
I Oct. 1 | 17 27 1 Nov. 17 = 19 ‘ 22 l
\ 18| 0 59 2 Dec. 14 = 20 34 !
i 20% | 18 51 60 i 2 28 | 0 [ 48 !
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96

A Bosch-Omori seismograph has been in operation at Cheltenham since November, 1904.
[t consists of two horizontal pendulums, one recording north-south motion (N) and the other
In the following table the times are Greenwich mean time

CHELTENHAM MAGNETIC OBSERVATORY.

recording east-west motion (E).
counted from midnight.
Period of pendulums: N, 29s,; E, 25s. in 1911, 31s. in 1912.
Magnification: 10.
Steady mass: 10-12 kg.

244
245
246
247

Apr.

May

June

July

Aug.

Oct.

Nov.

Dec.

Sept.

EARTHQUAKES.

Com-
ponent

o doFioidoFdoFicklokdekicFoldoldoidododotocdoPdoiFdobdo oo ool ol olzto!

23 39
23 39
4 29
4 29

h m

221
19 05
6 55
6 56
18 48
18 48
23 48
23 48
11 09
11 09
14 40
22 14
22 18
13 50
13 50
4 28
4 29
23 00
23 01

1105
11 06

First P. T.
begin

$
30
36
43
43
57
22
22
24
21

Register of earthquakes.

Second . T.

begin

i3 3

14
4

19
19

P R A

m s
52 06
52 18
34 24
34 28

47 53
48 16
23 21
23 16

20 00
38 11
00 04

00 16

26 13
26 07

Large waves

egin

h m s

24
24
4
4
2
19
19
7
7
18
24
24
11
11
14
14

2

14
5
5

23

23

16

16

11

11

14
18

19
19

10

04
51

32
32

00
27
16
43
58
36
25
43
08
00

17

5 37

24
05
30
08
23
30
10

14
34

47
33

End of
Maximum prinecipal
portion
h m s h m
24 21 18 24 36
24 24 00 24 30
4 42 00 4 42
4 39 23 4 43
2 33 42 2 36
19 40 00 19 52
19 39 &7 19 52
7 32 40 7 35
7 36 04 7 40
18 59 21 19 07
18 55 30 19 03
24 20 25 24 33
23 58 15 24 33
e e . 11 34
11 26 41 11 36
14 55 06 15 36
15 16 48 15 34
22 19 23 e
22 21 42 22 26
14 09 49 .
14 22 21 I
5 29 28 5 47
5 20 05 5 40
23 47 59 24 23
24 02 29 24 23
17 02 51 17 23
el . 16 57
11 10 30 11 21
11 10 15 11 23
116 37 121
117 08 121
13 46 09 13 51
13 44 23 13 52
4 10 03 4 25
4 06 56 4 17
5 30 38 5 33
5 27 10 5 31
10 27 04 10 41
10 32 51 10 44
13 30 30 13 41
T, 13 41
17 18 42 17 26
17 18 49 17 30
18 22 50 S
18 25 .. ..
9 44 49 9 53
9 44 41 9 52
7 52 10 oo
7 51 50
14 08 50 .
14 08 45 14 12
18 52 00 18 54
13 28 22
13 28 04 .
19 34 49 19 48
19 36 15 19 52

End

Maxi-
mum am-
plitude

&3

. —_n
RO HRO00000 OONOHOORANARIRNHOOO000OCOO®RD

P e b D) e T OO R DD UL = e e+ ST OO = O = O b i DD e DO O L\DO‘@O}}—‘I—'[\?OO\H@OJ_*_:D)—JNJW)—‘N)U\@)—“—‘MHOOOS

PNOOPOOOO00O000S:




250
261

262
253

254
255
256
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EARTHQUAKLILS,

Register of earthquakes-—Continued.

First P.T.
begin

hms
13 01 03
13 06 26
21 11 14
2111 29

10
16
20
20

06
06
20
20

46
42
23
25
35
52
07
07
16
07

33
33
19 14
19 14
2 45
2 46

10
10

08
14

19
27

15
15

16
16

49
49
8 06
8 06
02
02

140
34
34
24
24
20
20
54

15
7 49
7 49
51
40
05
10 20
46 34

Second P. T.
begin

2
28

05

301 03

56
26

26
27

16
16

36
48

13
13

L mom.

26
34
39

50
51

00
30
16 55 36
14 07 56
112 32
2 44

22 56 52

Large waves
begin

20

21
16
16
12
12
8 01
16 59
17 44
14 11
1 14 56
15 11
05 04

22
54
35
54

1
23

Maximum

homs
13 16 21
13 16 15
21 24 11
21 25 47

35
47
07
10
30

26
47
37
23
38
38
23
23

16
20
20
23
10
10
19
19

End of
principal
portion

End

h m
13 44
4 61
21 46
21 46

11 12

56
50

13
13
18
18

17
17

Maxi- |
mum am-
plitude
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98 CHELTEN IIAM. MAGNETTC OBSERVATORY.

REMARKS.

No. 220: Small earthquake not {ar distant. v

No. 221: Very small shock.

No. 223: Very small. Phases not well defined.

No. 226: N-S pen weunt off sheet; Mexican earthquake.

No. 228: Record indistinet; phases doubtful.

No. 229: Actual maximum on N, 0.4 mm, occwrred at 14:00:41; E very faint.

No. 232: E very faint.

No. 233: Beginning and end obscured by micruseismic tremors.

No. 235: Changing paper on N from 13:23:07 to 13:30:27; on E from 13:31:37 to 13:36:07.

No. 239: Changing paper on N from 13:23:50 to 13:27:20; on E from 13:27:30 to 13:38:30.

Nos. 240, 244: Beginning and end obscured by microseismic tremors.

No. 252: Record of E obscured hy microseismic tremors. Phases not well defined on N.

No. 255: Phases not well defined.

No. 263: Beginning obscured by microseismic tremors.

No. 264: End doubtful.

No. 265: Beginning and end doubtful.

Microseismic tremors were present on January 12; February 11, 16, 19, 21, 22; March 6, 25, 31; April 3; June 8,
9, 1912.

E not in operation from 13:33 to 16:10 on November 19, and from December 3, 13% to December 12, 18", 1912.

MAGNETIC STORMS.

Magnetic disturbances of considerable magnitude were recorded on the days tabulated
below. Where the storm began abruptly the time of beginning is given to the nearest minute.

During the year 1911 there was an unusually large number of moderate storms of long
duration, in several cases lasting for a week or more. The yecar 1912, on the other hand, was
remarkably free from disturbance.

On the succeeding sheets will be found reproductions of the magnetograms showing the
principal magietic storms. A storm selected for reproduction is indicated in the table by
an asterisk after the date. An upward motion of the curves corresponds to increasing west
declination, increasing /7, and increasing Z. For convenience in comparing with similar repro-
ductions for other observatories the time scale has been marked for Greenwich mean time.

Principal magnetic disturbances.

Date . | L M.T.of| Durationin Relative Date ‘ L. M. T.of| Duraticnin ‘ Relative
beginning hours | magnitude beginning hours magnilude
I [ - _ [— S I
. e m \ 1911. hom
Jan. 1 20 50 ‘ 2 Sept. 19* 1 12 65 2
! 8 12 72 1 Oct. 10* 6 24 2
| 15 1 34 | 1 16 20 48 1
| 24 4 116 | 2 Nov. §& 8 34 40 1
30 8 84 | 2 12 17 57 1
Feb. 4 21 91 1 Dec. 10* ° 10 34 2
12 17 59 ‘ 2
15 21 74 ! 1 1912.
20% | 17 216 3 Jan. 12 17 28 1
Mar. 4 14 44 1 Feb. 25 20 20 1
13 12 37 1 Mar. 7 20 | 39 1
19% | 19 41 220 3 April 9 17 19 1
April 8% 6 14 28 l 3 14% | 14 63 2
9 17 14 28 1 May 4 15 24 1
15 17 165 2 11 17 58 1
| May 6 8 48 1 June 7 16 80 1
14* | 10 72 2 i July 3 15 54 1
29 20 50 1 : 30 12 14 1
June 4 17 55 1 | Aug. 5*| 17 17 1
9 12 132 2 Sept. 17% 7 26 1
20 17 40 1 | 23 20 24 1
30 | 16 42 40 1 | Oct. 13%| 22 48 1
July 6 4 64 ‘ 1 Nov. 9 22 38 1
17 6 70 1 ‘ Dec. 6*| 17 24 1
27 17 60 1 ! 22 8 39 1
Aug. 23*% | 3 | 52 | 2 ‘
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96 CHELTENHAM MAGNETIC OBSERVATORY.
EARTHQUAKES.

A Bosch-Omori seismograph has been in operation at Cheltenham since November, 1904,
It consists of two horizontal pendulums, one recording north-south motion (N) and the other
recording east-west motion (E). In the following table the times are Greenwich mean time

counted from midnight.

Period of pendulums: N, 29 sec.; E, 31 sec.
Magnification: 10.

Steady mass: 10 to 12 kg..

Register of earthquakes.

Com- | First P.T. | Second P.T. v . End of i
No. Date Som-, AN cobegin T Larﬁg g{: e | Masimum p;g;&ig:l End ﬁ%ﬁ?@gﬁ
1918. h m s B m s h m s hm s h m h m mm
287 |Jan. 1 N 18 28 57 - 18 30 05 18 30 35 18 31 18 37 0.5
E 18 28 58 R 18 30 06 18 30 36 18 3t 18 35 0.4
288 15 N e ee e . - 18 58 18 19 03 22 19 30 .- 02
E e e e - 18 53 11 18 53 24 19 11 . 0.1
989 | Mar. 14 N 9 04 34 9 07 40 e e - 9 09 36 9 33 10 27 T 0.8
E 904 34 9 07 26 e e e 9 09 32 9 22 . 0.5
290 31 N e e el e e e 414 .. 4 22 52 4 37 5 34 1.3
E e e . e e - 419 .. [ 4 34 ..
291 | Apr. 29 N 12 54 33 R 13 11 .. 13 15 50 13 30 .. 0.1
292  June 26 N 5 24 22 532 00 5 42 58 6 01 48 6 16 6 59 0.3
E 516 15 5 23 07 5 50 10 6 02 05 6 15 6 32 0.2
293 ! July 9 N 0 24 26 e e e 0 26 02 0 30 26 032 0 44 0.2
E 024 03 0 25 33 0 30 41 0 32 04 0.2
294 24 N 9 08 00 e e e 9 08 16 9 10 .. 0.1
E 9 08 00 ce e e e 9 08 24 910 .. 0.1
295 25 N e s 12 44 24 12 53 26 12 56 24 13 04 .. 0.2
E e e [ 12 53 00 12 54 55 12 58 e e 0.2
296 | Aug. 6 N 22 24 10 22 31 50 22 40 40 22 49 45 23 00 23 50 2.1
E 22 24 18 22 31 45 22 41 33 22 44 05 23 00 23 30 0.8
297 | Oct. 2 N 4 30 02 435 05 4 40 17 4 44 53 4 49 515 0.5
E 430 14 4 35 04 4 40 15 4 42 28 4 47 5 07 0.5
298 11 N e e e 5 01 57 5 14 31 521 16 5 29 - 0.2
E [ 5 03 00 513 08 5 20 23 5 26 e - 0.1
299 | Nov. 10 N [ e e o 2213 .. 22 22 .. e . 22 35 0.1
E e e e 22 12 22 16 .. .. 22 38 0.1
300 | Dec. 6| N 029 26 e . L 035 cees 0.1
E 029 28 0 34 ... 0.1

1914.

301 | Jan. 30 N 3 47 20 3 56 46 412 .. 4 25 20 4 29 0.1
. E 3 48 13 3 57 03 e - [ e .- e - .-
302 | Feb. 10 N 18 33 55 18 34 27 18 34 45 18 34 59 18 36 18 38 0.5
E 18 33 35 18 33 55 18 34 23 18 34 39 18 35 18 37 0.9
303 28 N 507 31 513 03 514 19 5 16 36 5 20 525 0.7
E 5 07 27 513 03 5 14 23 516 29 5 22 5 28 0.7
304 | Mar. 30 N 0 46 26 0 52 01 0 58 09 1 01 06 112 130 1.6
E 0 46 32 0 52 00 0 57 07 101 27 127 157 3.6
305 | Apr. 11 E . e e 17 27 24 17 38 30 17 45 e . 0.3
306 20 N 13 36 42 e e e 13 41 48 13 42 14 13 45 P 0.2
E e e e e e - 13 42 10 13 47 10 13 56 14 08 0.3
307 | May 26 N 14 45 29 e - [P 15 50 25 15 55 16 43 0.5
E 14 45 22 R 15 03 24 15 39 22 15 85 16 48 0.7
308 28 N 3 30 07 334 45 3 40 35 341 21 34 3 57 0.4
E 3 29 55 3 34 17 33917 3 40 35 3 42 3 56 0.4
309 | June 25 N 19 27 07 e 19 49 45 20 28 30 20 42 e - 0.4
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Register of ewrthquakes—Continued.

- irst P.T. | Second P.T. | Large waves End of i
Mo | mae |0 PR Toein eia | Masimam | principal Eng | Maximum
1914. L om s h m s h m s h m s A m h m mm
310 | July 21 N 22 48 46 22 52 02 22 55 03 22 55 54 22 59 23 08 0.5
E R 22 52 04 22 85 00 22 55 06 22 b8 23 10 0.2
311 | Aug. 3 N 11 30 09 11 34 07 e . 11 39 25 11 43 12 04 0.1
E e ee o 11 34 12 11 38 08 11 38 48 11 41 11 55 0.2
312 4 N . 23 31 22 23 45 21 23 58 24 12 0.4
E e e - e e e 23 26 27 23 37 3 23 50 24 24 0.6
313 8 N 19 21 06 e e o 19 27 14 19 29 45 19 39 20 00 0.3
E I, P, 19 27 37 19 30 24 19 37 PP 0.2
314 22 N 5 356 27 5 41 20 5 48 28 5 52 06 5 55 6 10 0.4
E 5 35 24 e e e 5 48 24 5 bl 56 5 56 6 10 0.6
315 | Oct. 3 N 17 28 01 17 32 31 17 35 19 17 36 01 17 46 18 25 1.0
E 17 28 05 17 32 33 17 34 33 17 35 33 17 43 18 21 2.0
316 23 N 7 41 28 [ 816 .. 8 29 00 8 32 8 57 0.1
1) 7 41 28 e e e 8 14 18 8 28 10 8 36 8 54 0.5
317 | Nov. 24 N e e o e e . 12 17 53 12 21 16 12 53 L. 0.5
E e o 12 17 50 12 21 12 12 48 . 0.6
318 | Dec. 25 N 4 04 58 4 07 41 4 08 27 4 13 418 0.1
E 4 04 45 4 07 31 408 11. 412 4 17 0.2

REMARKES.

Nos. 288, 292. Phases doubtful.

No. 289. Phases doubtful. For three minutes after the beginning the waves are barely perceptible. Then there
is a marked increase in amplitude without change of period, lasting about three minutes, the general appearance of
the seismogram suggesting that possibly the record of a near-by shock is superposed upon that of a distant one.

No. 294. Near by; short period waves of very small amplitude.

No. 295. Phases indistinct; poor record.

No. 296. Earthquake in Peru, destroying towns of Caraveli and Quicacha.

No. 298. Preliminary phases doubtful.

No. 300. Apparently not far distant.

No. 305. Barely perceptible on E.

No. 306. Began on IE while paper was heing changed.

No. 309. E seismogram not legible.

Microseismic tremors were present on January 3, 4, 5, 8,12, 18; February 8, 12, 13,19, 20; March 2, 6, 7, 27; April
30; May 1, 3, 4, 5, 13, 14, 15, 17, 18, 19, 22; June 11, 1913; January 3, 4, 25; March 2, 20; and November 8, 1914.

MAGNETIC STORMS.

Magnetic disturbances of considerable magnitude were recorded on the days tabulated
below. Where a storm began abruptly the time of beginning is given to the nearest minute.
On the succeeding sheets will be found reproductions of the magnetograms showing the
principal magnetic storms. A storm sclected for reproduction is indicated in the table by an
asterisk (*) after the date. An upward motion of the curves corresponds to increasing west
declination, increasing H and increasing Z. For convenience in comparing with similar repro-
ductions for other observatories the time scale has been marked for Greenwich mean time.
5697°—156——7
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CHELTENHAM MAGNETIC OBSERVATORY.

EARTHQUAKES.

A Bosch-Omori seismograph has been in operation at Cheltenham since November, 1904,

It consists of two horizontal pendulums, one recording north-south motion (N) and the other

recording east-west motion (E).

counted from midnight.

Period of pendulums:

N-29 sec.; E-31 sec. to Feb. 27, 19186.
N-27 sec.; E-32 sec. after Feb, 27, 1916.

Magnification: 10,

Steady mass: 10 to 12 kg,

Register of earthquakes.

In the following table the times are Greenwich mean time,

|
No. Date p((‘;gr':n‘t P s | L
1915. h m s h m s h m s
319 | Jan. b N 23 46 07 e e e 23 55 00
320 13 N e e . ce e e 7 25
321 | Mar. 5| N e e - 4 34 22
E e e - e e e 4 34 25
322 | May 1 N 512 29 5 22 42 539 21
E 512 23 5 22 27 5 38 31
323 6 N 12 21 55 e e e 12 29 12
E e e s 12 29
324 | June 1 N 15 00 26 15 09 44
E 15 00 22 P 15 09 25
325 6 N 21 39 20 21 47 08 21 54 22
E e e - 21 47 02 21 54 22
326 23 N 415 24 e e A 4 15 53
E 415 17 e e e .
327 23 N b 11 54 PR 512 38
B 511 55 e e e ce e ..
328 | Sept. 7 N 1 26 40 1 3123 13501
E 1 26 40 13126 135 38
329 7 N e e s e e e 4 38 10
330 | Oct. 2 N 23 55 38 e e e 23 56 43
E 23 55 33 e e e 23 56 49
331 3 N R e e e 2 04 57
E ... . 2 04 44
332 3 N 6 59 37 7 04 51 7 09 17
E - 6 59 09 7 04 17 7 09 17
333 11| N 19 38 03 e e e 19 41 61
E 19 38 03 19 41 51
334 | Nov. 1 N 7 48 14 8 10
E 7 48 24 8 08
335 21 N 02910 0 30 30
E e ee e 0 33 09
336 | Dec. 7 N 18 45 24 18 45 36
E 18 45 27 e e e
337 12 N 21 08 08 21 15 14
E 21 08 40 21 14 37
338 31 N e ee -l 12 41 09
E 12 41 14
1916.
339 | Jan. 1 N ce e - 13 51 29 13 58 16
E 13 46 32 13 51 10 13 58 34
340 13 N e e .. e e s 7 30 16
E e . 729 .
341 13| N 8 44 20 9 01 26
E 8 44 11 9 00 34
342 24 N .- 731 .
E e e e 732 .
343 | Feb. & N e e e 22 11 46 22 25 30
E | 2201 34 22 11 48 22 25 30
344 15 N 11 44 35 11 51 29 12 00 45
E e e e [ 12 00 50
346 20 N 18 17 48
E 18 17 34
346 21 N 23 41 51
B0y 23 42 06
347 27 N 20 27 12 20 32 27 20 36 32
E 20 27 21 20 32 33 20 38 45

12 41 24
12 43 18

14 26 56
14 35 10
738 ..
735 ..
9 31 20
9 31 18
748 ..
7 43 ..
22 34 49
22 36 48
12 03 47
12 03 34
16 32 24
18 24 40
23 42 16
23 42 40
20 39 20
20 39 19

X1mum
¢ T gﬁ‘pmude
h m h m mm
23 59 24 55 0.4
7 37 . . 0.2
4 42 . 0.3
4 40 .. - 0.1
6 06 7 04 1.5
b 58 7 04 1.0
12 37 12 41 0.5
12 37 12 41 0.1
15 20 15 40 0.2
15 17 16 45 0.9
22 15 22 31 0.5
ce -a 22 20 0.2
417 4 25 0.5
b5 14 b 22 0.8
157 3 05 76. +
157 2 43 29.0
4 57 e e 0.1
24 00 24 02 0.1
24 00 24 02 0.1
2 20 ... 0.1
2 20 . 0.1
. - .. 55, +
718 8 05 39.2
19 49 20 05 0.4
19 49 20 01 0.4
8 39 911 0.6
8 30 8 48 0.4
0 36 111 21,5
0 37 104 9.0
18 47 18 49 0.2
18 47 18 48 0.1
21 19 21 31 0.6
21 18 21 23 0.5
12 46 13 05 0.6
12 47 13 05 0.8
14 43 16 05 2.5
14 43 15 54 1.5
7 55 e e 0.2
7 43 e e 0.2
9 42 10 35 16
9 42 10 35 1.2
7 55 8 10 0.2
7 59 8 14 0.3
22 43 23 45 1.4
22 46 23 45 1.5
12 07 12 20 0.5
12 07 12 29 0.5
e e 19 00 0.3
I 19 10 0.3
23 43 23 48 0.4
23 43 23 47 0.3
20 41 22 01 22.0
20 41 22 01 13.5
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Register of earthquakes—Continued.

No. Date p%"u‘;;t P 8 L M c 7 ﬁé’"ﬁfﬁfa’?
| |
1916,

348 Mar. 12| N A, e s 7 41 40 7 49 10 7 57 0.2
E 7 33 20 7 40 16 7 48 08 .7 55 0.1

349 31| N . .. ... e s 11 80 15 | 11 3528 11 39 0.5
E | ... .. .. 1130 10 | 11 34 20 11 39 . 0.5

350 Apr. 18| N . 41152 4 20 08 432 .. 4 40 48 4 50 5 00 0.5
| E 411 46 420 08 433 .. 4 40 43 448 5 07 0.6

351 21| E ' 114834 | 115652 | 120344 | 12 04 22 12 52 13 12 0.5
352 24| N ' 43128 435 26 438 10 439 36 4 43 5 08 0.8
E 431 30 43522 438 02 4 41 50 4 48 5 26 0.4

353 24| N | 80817 8 13 16 8 18 40 8 20 58 8 25 9 20 23.1
E 8 08 17 813 15 8 16 30 8 20 09 8 27 918 9.3

354 26| N 2 27 28 2 32 33 2 35 03 2 40 25 2 45 3 14 2.5
E 2 28 36 2 32 36 2 84 52 2 36 48 2 42 3 32 314

355 26| N 63055 | .. .. .. 6 38 57 6 45 07 . . 7 04 0.4
E . . 6 41 25 6 44 45 o 7 00 0.1

356 27| N . 7 33 15 7 35 25 . 7 52 0.1
E 7 28 17 7 33 07 7 36 56 .. . 7 54 0.3

357 | May 10| N . . 21 50 52 | 21 55 13 .. 22 12 0.2
E .. .. | 214805 | 215055 | 215403 21 58 2217 1.2

358 11| N 1018 20 | 10 21 29 e e e . .. 10 29 0.2
. E 101948 | 102117 | 102350 | 10 24 01 10 25 10 30 0.1
369 | June 21| N e . . 21 51 06 .. . 0.2
E 214302 | 215050 | 2158 .. e e s e . 22 06 10

360 25| N R L 18 37 45 e e s e .. 18 45 0.1
E 18 87 .. e e . ... 18 44 0.1

361 30| N S . e s e . .. ...
E 3 09 06 313 44 316 32 32719 3 30 410 0.9

362 |July 28| N . . 17 54 .. 17 57 .. 18 02 R 0.1
E e .. 17 54 .. e e s 18 04 . .

363 | Aug. 3| N 14 36 23 e 14 39 29 . e - 14 42 0.1
E 14 36 18 e . 14 39 40 | 14 40 16 .o .. 14 48 0.1

364 25| N 10 02 56 e .. 10 13 56 | 10 14 40 ... 10 31 0.2
E 10 02 44 e L 101327 | 10 15 00 . 10 24 0.1

365 28| N 72705 | .. .. .. 7 40 20 7 50 b1 ... 8. 04 0.3
B 7 26 35 . 7 38 50 7 48 45 .o . 8.05 0.1

366 | Sept. 23 | N 5 49 09 5 53 23 5 58 59 6 01 31 6 06 6 23 0.9
E 5 49 02 . e . 6 00 15 6 09 6 23 0.1

367 | Oct. 3| N 136 04 143 24 152 24 2 02 40 o 220 0.2
E s 143 28 e e 1 58 40 . .. 217 0.2

368 18| N . 22 08 15 | 22 08 56 22 10 A 0.1
E e e 22 08 10 | 22 08 36 22 10 . 0.1

369 31| N 1553 11 | 16 01 17 e . 16 33 .. . .- 16 45 0.2
E 15 53 05 e e e e .. 16 23 .. .o s 16 35 0.3

370 | Nov. 10| N e e 9 28 30 929 10 932 9 36 0.4
E . . 9 28 07 9 31 53 9 33 9 40 0.4

371 21| N 63113 .. 6 41 20 6 45 16 6 49 7 02 0.9
E e e 6 36 16 6 42 31 6 45 56 6 56 7 .04 0.6

372 30| N 3 22 48 3 26 27 327 44 332 44 335 4 05 1.0
E 322 32 3 26 22 3 27 30 332 35 335 408 0.8

REMARKS,

No. 319. No petceptible motion on E,

No. 320. No well-defined motion on Fi. Microseisms present for several hours before and after.

Nos. 326 and 327. Only a few waves of short period on E.

Microseisms on April 3 and 4.

No. 329. Shown only on N. Probably connected with No. 328.

Nos. 328 and 832. Stylus went off the sheet on N.

No. 337, Beginning and end obscured by wind tremors.

No. 338. Phages not well defined.

Microseismic tremors were present on December 13.

Nos. 339 and 340. Phases poorly defined.

No. 352. Actual maximums occurred during second preliminary tremors, 2.0 mm. on N at 4:35:38, 3.5 mm. on E.
at 4:35:33.

No. 358. No well-defined phases. Actual maximum on N, 0.2 mm., at 10:21:39.

No. 359. Actual maximum on E, 1.0 mm,., at 21:50:55.
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A Bosch-Omori seismograph has been in operation at Cheltenham since November, 1904.
It consists of two horizontal pendulums, one recording north-south motion (N) and the other
In the following table the times are Greenwich mean time.

CHELTENHAM MAGNETIC OBSERVATORY.

recording east-west motion (E).

counted from midnight.

Period of pendulums:
N, 27 sec.; E, 32 sec., to March, 1917.
N, 25 sec.; E, 33 sec., May to August, 1917.
N, 15 sec.; E, 15 sec., after September, 1917,
Magnification, 10; steady mass, 10 to 12 kg.

EARTHQUAKES.

Register of earthquakes.

Maxi-
Com-

No. Date. ponent. P s L M C ¥ nlx)lﬁxtllxl gg?-
1917. h.m. 8. k.m. s. h. m. s. h.m. s. h.m. k. m. mm.
373 | Jan., 30 N 2 57 05 306 31 317 .. 33110 3 46 4 50 21.5
E 2 56 55 306 31 317 .. 3 26 41 3 44 4 56 19.3
374 | Feb. 15 N e e e . 124 30 1 80 46 1 36 e o 0.1
375 | Feb. 20 N 19 34 10 19 37 50 19 40 51 19 42 20 19 48 20 47 12.0
E 19 34 14 19 37 53 19 40 11 19 41 16 19 46 20 41 31.8
376 | Mar. 6 N 312 25 317 09 323 37 327 34 331 353 0.4
E 3 17 54 324 20 . 3 27 55 331 3 41 0.2
377 | Mar. 26| N 14 17 05 . e e e e e .- P, 14 24
, E 14 17 37 .. [P fe ee ea e e 14 24
378 | May 1 N .. - 18 56 28 19 02 32 19 34 20 19 47 20 33 4.5
E 18 45 24 18 56 03 18 02 30 19 25 37 19 47 20 33 11.0
379 | May 31 N 8 57 06 9 04 46 913 35 9 22 46 9 46 10 21 3.0
E 8 57 03 9 04 49 913 24 9 20 27 9 39 10 26 5.0
380 | June 1 N 17 06 14 e en . e ae .- 17 07 42 P, 17 09 0.1
E 17 06 07 e e ee .o 17 07 12 P 17 13 0.1
381 | June 4 N 1 46 56 e e e e e 159 44 e e 2 25 0.1
E 1 46 11 ce ee e e e e - R, 2 14 0.1
382 | June 8 N 0 57 29 10225 10512 107 18 115 320 31
E 0 57 35 -1 02 27 10511 107 12 116 3 30 55
383 | June 10 |- N 4 39 54 4 47 04 4 53 44 4 56 19 5 00 5 31 0.4
E 4 39 55 4 46 00 4 53 23 4 59 07 5 02 5 31 0.4
384 | June 13 N 7 07 24 7 17 36 7 40 10 7 48 40 7 54 8 25 0.4
E 7 07 22 R, 7 39 50 7 54 48 P 8 30 0.2
385 | June 24 N R 20 14 36 e e e . - P, 20 35
E 20 07 b4 20 13 45 20 17 07 20 18 30 e a 20 35 0.1
386 | June 26 N 6 03 06 614 29 6 38 13 6 44 42 7 01 851 | 33.0
E 6 04 00 6 14 26 6 37 51 6 42 00 6 57 8 b5 46.0
387 | June 27 E 12 32 26 12 38 24 12 43 12 12 44 57 P, 13 02 0.1
388 | June 29 N 16 22 06 e o - P, 16 30 49 oo ee 16 37 0.1
E 16 22 49 P, e e .- 16 27 43 P 16 39 0.1
389 | June 30 N 17 57 03 18 02 11 18 07 01 18 09 13 e e 18 28 0.1
E 17 58 21 18 02 12 18 07 87 18 09 26 18 15 18 30 0.2
390 | July 1 N 13 39 09 e ee s eh ee e 13 40 42 e o 13 486 0.1
E 13 39 14 e e e e e .- 13 40 39 e e 13 49 0.1
391 | July 25| N 2 42 38 e e e 2 49 36 2 54 39 ce 303 0.2
E 2 43 29 ce e a- 2 49 22 2 53 28 2 b5 307 0.1
392 | July 27 N 1 06 12 110 00 e ee e 118 53 147 210 26
E 106 12 110 00 112 09 11910 1 47 2 20 3.0
393 | July 27 N 302 40 3 11 54 333 .. 3 35 36 341 4 00 0.2
E 302 38 3 11 52 e e e he e s e e e e
394:| July 29| N 22 13 B0 22 23 35 22 49 .. 23 05 36 23 21 24 14 0.2
E 22 13 b4 22 23 58 22 55 .. 23 03 22 23 21 24 14 1.4
395 | July 31| N e ee e e L 2 S 104 .. fe e 115 0.2
E i . e e e 054 .. P e e 1 08
396 | Aug. 30 N 4 26 44 4 30 20 e e e e . e e 6 10
E 4 26 44 4 30 26 R, 4 36 28 4 40 P 0.2
397 | Aug. 31 N 11 43 19 11 48 52 11 54 .. 11 57 22 12 09 12 41 1.4
E 11 43 18 11 48 53 11 53 25 11 58 01 12 07 12 41 0.8
398 | Oct. 19 N 16 43 03 e ee e e e e 16 53 13 ce e e .. 0.1
E 16 44 00 16 52 54 16 56 30 16 58 17 07 0.7
399 | Nov. 16 N . . e e v e e e .- R
E 3 49 414 .. 4 27 .. 4 43 517 1.0
400 | Dec. 12 E P fe e e 11 04 40 [, R 11 08
401 | Dec. 21 N e ee . 18 11 06 18 20 30 18 27 57 18 32 1902 | 5.8
E 18 03 36 | 18 10 58 18 20 46 18 27 08 18 28 18 55 6.0
402 | Dec. 26 N e e e R 533 .. 538 38 e e 5 47 0.1
E 533 .. 539 .. P 5 b4 0.1
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Register of earthquakes—Continued.

115

[

om- Maxi-
No. Date. pgn ont. P S L M (o] F l?)lﬁltnu ng-
1917. h. m. s. h.m.s. k. m. s. h.m. s. k. m. h. m. mm.
403 | Dec. 28 ‘ N [ 21 30 57 21 41 48 21 53 25 21 59 22 22 1.4
E 21 23 58 21 31 17 21 41 37 21 46 43 22 01 22 29 2.0
404 | Dec. 29 N 22 56 27 23 01 27 23 04 50 23 15 08 23 28 23 45 1.0
‘ E 22 56 32 23 01 27 23 04 25 23 10 27 23 19 24 09 4.5
1918.
405 | Jan. 4 N 4 42 58 4 46 .. 4 47 08 5 57 0.1
E e e e e e e 4 46 38 4 47 44 6 00 0.3
406 | Jan. 25 N 131 49 e e . 13910 1 56 0.2
E 13210 137 .. 1 38 20 1 56 0.5
407 | Jan. 30 N 21 31 06 e e - 21 41 10 21 59 0.1
E 21 31 06 P 21 44 14 21 54 0.1
408 | Feb. 12 N 140 39 e e e 1 41 49 150 0.1
409 | Feb. 12 N 19 33 52 . 19 34 40 19 34 55 19 37 0.1
410 | Feb. 12 N 20 20 05 e e e 20 21 13 20 27 0.6
E 20 20 05 .. e ee . P
411 | Feb. 13 N 705 .. e e e 7 23 28 7 42 0.5
412 | Apr. 10 N 10912 109 30 109 36 118 0.5
E 10912 e e - 109 30 109 32 e e 118 0.5
413 | Apr. 21 N 22 39 12 22 44 29 22 47 20 22 50 28 22 55 23 49 24.0
414 ay 20 N 14 44 54 14 31 55 14 58 40 14 59 50 15 06 15 654 1.1
E 14 44 54 14 51 55 14 58 50 15 02 04 15 04 15 54 2.0
415 | May 20 N 18 06 03 e e e e e s 18 15 25 e e 18 23 0.1
E 18 06 21 - fe e e 18 15 39 e e 18 20 0.6
416 | May 23 N 12 09 14 12 13 08 12 15 28 12 24 13 09 9.0
E 12 09 .. 12 13 08 12 17 08 12 24 13 09 1.5
417 | May 25 N 19 40 39 ce ee . 19 58 .. P e e e - 0.1
E 19 40 39 19 48 35 19 58 .. 20 02 20« 20 03 20 17 0.2
418 | June 7 N 21 34 18 21 44 31 21 46 11 21 48 25 21 51 22 05 0.5
E 21 34 06 21 4 21 21 47 25 21 48 10 21 53 22 06 0.6
419 | June 11 N 12 41 41 12 45 54 12 48 37 12 55 09 e e 13 04 0.1
E 12 41 43 12 45 53 12 49 .. 12 53 45 12 57 0.1
420 | June 12 N e e - e e e 4 47 03 e e o 4 54 0.1
E e ee . 4 44 09 4 48 09 4 48 23 4 51 0.1
421 | June 13 N 9 04 20 e ee ee e e e 9 12 00 9 30 0.2
E 9 04 20 e e e 9 11 50 9 31 0.1
422 | June 17 N 16 46 02 e e s 16 46 46 16 49 0.1
E 16 46 00 e e . e e e 16 46 47 P 16 49 0.1
423 | June 22 N 22 12 09 22 17 09 22 23 12 22 25 20 22 27 P, 0.1
424 | July 3 N 713 31 7 80 21 7 55 45 8 08 42 8 26 9 16 0.3
E 7 13 30 7 30 30 -7 56 16 8 19 36 8 26 9 09 0.3
425 | July 8 N 10 41 58 10 52 35 11 18 01 11 33 34 11 46 12 06 0.2
E 10 41 46 e ee e 11 18 19 11 21 39 11 46 e . 0.3
426 | July 15 N 0 30 29 036 17 042 .. 0 44 23 0 54 1 32 2.7
E 030 24 0386 12 0 41 42 0 46 26 0 54 119 1.9
427 | July 21 N caee e e e - 711 45 721 .. 7 22 8 02 0.1
E .- P 712 49 719 .. 7 28 8 04 0.5
428 | July 31 N 14 48 12 14 52 43 14 55 51 14 59 15 12 0.6
E 14 48 08 14 52 8 14 54 08 14 59 15 10 0.5
429 Aug. 8 N e e 10 48 .. 10 55 .. 11 02 e e 0.1
E e ce aa .. 10 49 .. 10 55 .. 10 57 e ea 0.1
430 | Aug. 15 N 12 37 42- .- 13 20 .. 13 50 02 14 17 14 53 1.5
E 12 37 35 [ 12 58 .. 13 41 53 14 01 14 34 3.2
431 | Aug. 15| N | 17 52 53 R s e s
E | 17 52 50 e | - .- .- ..
432 | Aug. 23 N R, 739 .. 7563 .. e e 7 56 0.1
E e ee o R, 7 41 .. 745 .. e an 7 57 0.1
433 | Sept. 7| N 17 29 23 17 40 00 18 01 30 18 29 02 18 368 21 40 17.1
E 17 29 23 17 40 11 18 01 30 18 24 31 18 53 20 35 12.0
434 | Sept. 11 N 4 03 58 R e e e 408 .. 4 12 e ea cean
435 | Sept. 12 N . 18 29 48 18 30 25 18 31 18 38 0.1
E e e - 18 30 08 18 30 55 18 31 18 34 0.1
436 | Sept. 30 N 14 12 25 14 14 57 14 15 57 14 18 14 23 0.2
437 | Oct. 4 N 9 27 29 9 28 00 9 28 06 e ee 9 20 0.2
E 9 27 29 e e e 9 27 48 9 28 06 . 929 0.1
438 | Oct. 11 N 14 19 29 14 23 45 14 26 08 14 30 33 14 41 16 42 52.0
E 14 19 29 14 23 38 14 27 28 14 30 13 14 35 15 38 47.0
439 | Oct. 11 N 17 08 40 17 12 44 17 16 20 17 18 42 17 21 17 51 0.4
E 17 08 40 17 12 41 b e aa R, e - 17 21 ..
440 | Oct. 12 N 8 24 43 U 8 34 19 8 34.50 - 8 41 0.1
E 8 24 43 e e e fe e e 8 31 ..
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CHELTENHAM MAGNETIC OBSERVATORY.

Register of earthquakes—Continued.

' R P s M -
No. Date Lponent L C F Il;l]iltl:lglén
‘ 1918. h. m. h.m. s. h.m. s. h.m. s. kom. |° h.m. mm.
441 | Oct. 13| N 4 56 59 e e - 5 06 35 5 07 20 ee a- 509 0.1
E 4 57 02 e e e e e . e .- e . 505
442 | Oct. 14| N 0 30 26 e 039 30 0 40 17 0 41 038 0.1
E 030 27 e e - R, e o e e e ..
443 | Oct. 18 N .21 38 41 21 42 40 21 46 12 21 49 28 21 50 21 52 0.1
444 | Oct. 19 N 3 28 42 3 33 27 3 39 01 3 42 18 3 44 4 05 1.5
E 3 28 50 e o e e e 342 15 3 45 P 0.3
445 | Oct. 25 N 3 48 27 3 52 28 3 56 20 4 00 48 408 4 37 0.4
E 3 48 28 3 52 28 e e e e e 4 09 ee e
446 | Oct. 27| N e e e e e - 16 35 .. e e ee e 18 47
447 | Oct. 29 N 12 33 55 e ee .- 12 41 57 12 44 00 12 49 12 57 0.1
448 | Nov. 2| N e e - e e - 10 38 30 10 40 30 10 42 10 43 0.1
449 | Nov. 8 N 4 51 00 501 37 519 10 5 40 48 5 49 6 57 2.1
E 4 51 00 ce e e 5 23 40 53235 5 38 5 52 0.4
450 | Nov. 12| N 21 49 37 21 53 42 21 55 46 21 59 52 22 04 22 36 0.6
E 21 49 36 e e e e e . e e R 22 17 0.4
451 | Nov. 18| N 19 01 07 19 04 53 19 15 .. 19 45 18 e et 20 55 0.4
B 19 01 00 19 04 50 e e e e e . e .. 20 06
452 | Nov. 23| N 23 20 00 e ee .- 24 12 30 24 17 .. e e 24 27 0.1
] E 23 20 50 e e e e e e e e e e .- 23 29
453 | Dec. 1 N e e e e e e 3 33 30 33410 835 - 3 46 0.1
E e e s e e s 338220 33420 e e 3 46 0.1
454 | Dec. 2| N 9 55 36 10 01 46 e e e 10 02 00 e .. 10 31 0.3
E 9 55 36 10 01-55 e e e 10 07 20 e e 10 38 0.2
455 | Dec, 4 N 11 58 30 12 07 57 12 25 45 12 30 10 12 33 13 47 0.1
E 11 58 30 12 07 00 12 28 40 12 30 30 12 33 13 45 0.5
456 | Dec. 6| N 84815 8 54 03 8 58 40 9 00 40 9 06 9 35 6.0
E 8 48 18 8 54 06 9 00 06 9 01 02 9 07 9 35 5.5
457 | Dec. 6| N 12 21 28 12 22 40 e e S, e .. 12 31
B 12 22 08 12 22 40 12 25 00 12 25 45 e e 12 31 0.2
458 | Dec. 9| N e e e e e 18 44 50 18 48 _. e 18 49 0.1
E 18 44 30 e e o e - 18 47 0.1
459 | Dec. 9 N 19 28 25 19 37 10 e e 19 51 0.1
E e e e e - 19 30 55 19 86 15 ee e 19 52 0.1
460 | Dec. 23| N 19 54 51, e e e 19 59 24 20 00 18 20 01 20 13 0.2
E 19 55 46 e e e 19 59 54 20 00 18 20 03 20 10 0.2
REMARKS.
377. Barely perceptible.

378.
380,
387.
390,
391,
492,
399.
406.
408,
412!

Preliminary phases uncertain on both N and E.

381, 383, 384, 385, 386, and 388. Phases uncertain.

Phases not well marked nothing definite on N; microseismics March 27, April 9, and May 6

395, 399, 400, 402. No definite phases.

398, Phases uncertain.

An amplitude of 9.8 mm. occurred during S at 1P 10 32¢,

No definite long waves.

Phases doubtful.

409, 410, 411. E, trace defective.

Reported felt at Cheltenham and Croome, Md.; mechanical vibrations recorded by magnetograph No. 5

dunng the principal portion on D and H, but not by No. 1.
413.

414,
418.
420.
423.
425.
427.
428,
430.
431,
436.
437.
439,
447.
450.
454.
455.
456.
457.

P, obscured; E, pen not recordm

Greater amphtudes during S waves at 14:52, 3.8 mm. on E and 3.3 mm. on N.

P and S doubtful, the waves beginning about 21:44:30 look more like P than &, and their period is only 4 sec.
Only a few long waves.

East-west motion barely discernible.

Time of L doubtful.

Phases very indefinite.

Microseisms present most of the day.

Changing paper from 12:47 to 13: 07 on N and from 13:09 to 13:20 on E.

Possibly a few long waves on N about an hour later.

P doubtful because of presence of observer in room,

Local.

440, 441, 442, 444, 445, 446, 450, 452. No long waves on E.

P uncertain because of microseisms.

Felt in Porto Rico.

Long waves not well defined; the tabulated maxima occur during what are probably S waves.

Actual maximum on E (1.0 mm.) occurs at 12:08:25.

Microseisms present on

The long waves are of small anmplitude and are overlaid by waves of shorter periods. The actual maximum

(0.4 mm.) occurs at 12:22:42 on both components.

460.

Beginning faint; time of P uncertain.
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94 CHELTENHAM MAGNETIC OBSERVATORY.
EARTHQUAKES.

A Bosch-Omori seismograph has been in operation at Cheltenham since November, 1904.
It consists of two horizontal penduluras, one recording north-south motion (N) and the other
recording east-west motion (E). In the following table the times are Greenwich mean time,
counted from midnight. )

Period of pendulums: 15 sec.; multiplication, 10; steady mass, 10 to 12 kg.

Reguster of earthquakes.

mpo- axi-
No Date. | Comp P s L M c F Maxt
1919. h. m. s. h. m. s. h. m. s. h. m. s. h.m. h.m. mm
461 | Jan. 1 N 1 56 55 e ee ae 2 37 45 2 56 55 e an e . 0.2
E 1 56 59 e e .- 2 37 40 2 57 30 ... 0
462 | Jan. 1 N 319 53 3 26 59 e e - 3 34 54 3 58 4 48 4.6
E 319 20 3 25 12 329 09 335 19 4 17 5 10 2.5
463 | Jan., 17 N 12 01 17 e ee s R 12 09 30 P 12 33 0.1
E 12 01 09 e e e [ 12 09 34 e e 12 31 0.2
464 | Feb, 1 N P e e - 002 49 0 06 07 S, 0 28 0.2
E P e e s 002 20 0 07 00 P, 0 22 0.2
465 | Mar, 2 N 339 21 3 49 33 4 18 30 e e o e .- 4 38 0.1
E 3 40 01 349 33 ee e aa 3 49 45 e e e - 0.2
466 | Mar. 2 N 12 07 45 e e e 12 30 38 12 37 00 e e 12 45 0.2
E 12 07 47 e e - 12 28 39 12 31 54 P 12 45 0.1
467 | Mar, 9 N 3 38 47 ee e e 4 01 43 e ee e e - 4 32
E 3 38 44 e e ea 4 00 39 . ce - 4 27
468 | Apr. 17 N 20 58 55 21 03 44 21 09 42 21 12 27 21 16 22 12 18.0
E 20 58 58 21 03 48 21 09 19 21 12 21 21 16 21 32 4.4
469 | Apr. 18 N 21 08 39 21 13 13 21 19 17 21 20 31 21 21 22 07 5.7
E 21 08 54 e e e 21 20 20 e e s e .- 21 33 0.2
470 | Apr. 28 N 6 51 54 e e e 7 00 59 7 03 44 7 13 727 0.3
E 6 51 59 [, e e o e e e - 7 07
471 | Apr. 30 N 7 35 54 7 44 00 817 .. 8 22 31 8 55 10 58 15. 8
E 7 35 51 P 8 11 47 8 24 41 8 56 10 13 17.0
472 | May 3 N 10514 116 14 1 38 50 1 54 37 | 2 08 3 10 0.8
E 1 05 25 116 19 1 42 00 1 54 00 e e 2 01 0.1
473 | May 6 N 20 03 51 e e s 20 34 .. 20 50 00 21 18 22 17 1.7
E 20 02 45 e e e 20 36 .. 21 01 20 21 11 21 39 0.4
474 | May 18 N 10 45 12 e e e ceee e 10 46 02 e e 10 54 0.3
E 10 45 16 P e e e 10 45 40 he e 10 54 0.3
475 | May 20 N 4 36 45 [ 441 .. e e e - 4 56 0.1
476 | June 29 N 23 20 14 23 24 55 23 29 20 23 33 46 23 35 24 17 2.6
E 23 20 14 23 24 54 23 31 20 23 30 47 23 4 24 18 2.8
477 | July 6 N 7 10 30 7 15 00 7 20 56 7 22 30 7 24 7 35 0.5
E 7 10 15 7 15 17 7 20 49 7 21 20 7 26 7 37 0.4
478 | July 8 N e e e e e e 21 59 00 22 10 40 e . 22 21
E e e . e e e 22 01 50 22 07 04 22 15 22 26 0.5
479 July 9 N 19 31 41 R, 19 38 17 19 39 00 19 40 19 58 0.8
480 | July 17 N 16 31 11 e e e 16 35 55 16 39 00 16 43 16 47 0.1
E 16 30 42 e e . 16 36 42 e e . R, 16 43
481 | July 18 N e e . e e o 13 57 50 14 00 20 14 02 14 09 0.1
E | ... | ...... | 138835 | .. .. .. e . 14 07 0.1
482 July 22 N 22 07 21 22 11 57 22 14 00 22 23 45 e e 22 28 0.1
E 22 07 25 22 11 57 22 14 06 22 14 36 22 16 22 25 0.3
483 | July 31 N 22 12 45 e e e 22 16 05 e e e e - 22 19 | .-
E 22 12 43 e e - e ee e P e e 22 17 0.1
484 | Aug. 29 N 6 06 38 e e -- 6 55 20 7 06 25 7 18 7 50 0.1
E 6 06 31 e e o 6 56 20 e e e ce e 7 05

485 | Aug. 31 N 17 41 25 e e o 18 12 30 18 39 00 P 18 59 .
E 17 40 53 17 50 33 18 27 40 18 31 35 P 18 42 ..
486 Sept. 6 N 9 34 45 9 38 48 9 42 00 949 15 9 50 10 14 0.2
E 9 34 45 9 38 48 9 40 40 9 46 05 9 85 10 07 0.3
487 ‘ Sept. 15 N 17 47 31 PR 17 49 50 17 50 15 17 52 17 56 0.3
' E 17 47 31 [ 17 50 50 17 51 10 17 52 17 59 0.4
488 Sept. 27 N 11 34 28 e e e e e - . e e P 11 38 0.1
E 11 34 03 e - PO P 11 39 0.1
489 | Sept. 30 N 7 53 42 7 54 40 7 54 45 e - 8 03 0.3
E 7 53 46 7 57 40 7 59 05 e - 8 03 0.1
490 | Oct. 10 N 119 45 [ 12810 12910 1 32 2 13 0.2
E 116 00 Ce e e 1 28 50 133 50 135 2 04 0.2
491 | Oct. 14 N 17 02 01 el s 17 07 10 17 09 10 e 17 22 0.1
E 17 01 58 | 1707 00 | 17 17 25 . 17 22 0.1




EARTHQUAKES,

Register of earthquakes—Continued.

No. Date. | Compo; P S L M c 7 Max-
1920. h. m. s. h. m. s. h. m. s. h. m. s. h. m. h. m. mm.

492 | Jan. 4 N 4 27 44 4 32 23 4 38 47 4 42 30 4 4 5 05 0.4
E 4 27 37 4 32 36 [ 4 32 50 e - 501 0.1

493 | Feb. 2 E e e e e e 12 35 26 e e e - 12 42 0.1
494 | Feb. 2 E e e o [ 13 29 19 e e e R, 13 35 0.1
495 | Feb. 10 N 22 12 56 22 17 00 22 20 20 22 27 20 22 37 22 54 8.3
E 22 12 56 22 17 00 22 20 20 22 24 22 22 38 23 03 0.6

496 | Feb. 22| N 17 58 09 I e e 17 58 27 e . 18 02 0.3
E 17 58 10 e ee e 17 58 27 e e 18 00 0.8

497 | Mar. 20 N e e o 18 08 00 e e e e ae 18 14 0.2
B 17 57 36 e e o e e e e e o I, 18 138 0.1

498 | Mar. 20 N 18 43 52 18 53 50 19 12 15 19 15 48 19 19 19 43 0.8
B e e - 18 53 45 e ee el e e e e .- 19 07 0.1

499 | Mar. 23 N 15 28 12 15 33 69 15 37 20 15 42 15 55 0.2
E 15 27 49 15 33 00 15 37 17 e e . 15 40 15 45 0.1

500 | Mar. 29 N 515 15 5 24 07 5 28 20 5 31 50 5 37 6 08 4.0
B 515 13 e e o 5 28 58 5 31 48 5 37 5 51 1.0

501 | Apr. 18 N 21 31 42 e e o 21 40 46 e e o 21 42 22 19 0.1
B 21 31 11 21 33 28 e L e e . .. 22 20 0.1

502 | Apr. 19 N 21 12 12 21 16 50 21 24 01 21 30 39 21 32 21 40 0.1
E 2112 12 e e e 21 26 45 21 30 22 e . 21 40 0.1

503 | May 7 N 22 14 00 e e o 22 29 48 e e 22 48 23 19 0.1
§O1 21 53 48 22 01 31 22 31 20 22 41 45 23 06 23 59 0.4

504 | May 13 N PO he e e 2 55 12 303 12 3 06 312 0.1
E . 3 01 40 304 00 e e 313 0.1

505 | May 20 E e e e . 8 22 10 e e o e e 8 36
506 | May 30 N 21 04 48 . [ 21 06 22 P, 21 09 0.2
T 21 05 16 . 21 07 10 e e o e . 21 10 0.2

507 | June 2 N 22 18 57 | . P I, e - 22 28 0.2
B 22 18 56 22 30 39 e e 22 40 0.1

508 | June 4 N 10 46 56 .. e e o P, 11 01 0.1
E 10 47 42 e e s e e 10 58 23 e - 11 04 0.1

509 | June 5 N 4 40 58 4 48 10 516 45 5 39 36 5 48 6 07 1.9
E 4 41 17 4 48 10 5 17 35 5 38 23 543 6 04 0.5

510 | June 22 N 3 05 14 e e e 3 06 05 3 06 24 309 313 0.1
511 | July 7 N 19 00 00 e e e 19 04 35 19 05 40 19 09 19 27 2.0
B 18 56 24 19 01 17 19 04 05 19 05 35 19 10 19 30 2.2

512 | July 8 N 102 07 e e s e e e PR e e 111 0.2
E 10212 e s e e L . e .. 109 0.1

513 | Aug. 3 N 20 08 05 20 16 49 20 31'33 20 38 07 20 47 21 03 0.2
E 20 08 10 20 16 59 e e e e e e e 20 25

514 | Aug. 20 N 16 27 29 16 37 16 17 03 58 R e - 17 21 0.1
515 | Aug. 26 N 23 10 17 23 18 38 23 31 00 23 31 45 23 41 24 01 0.1
E | 2381015 | .. ..o | oo | ol e - 23 16

516 | Sept. 8 N 2 10 44 2 20 45 e e - R, e e 2 42 0.5
517 | Sept. 20 N 15 04 55 15 16 09 15 39 49 15 51 27 16 00 17 21 2.9
E 14 53 05 e e o 15 38 11 15 46 36 15 50 16 24 0.9

518 | Sept. 27 N 5 42 28 5 42 43 5 43 46 5 46 5 58 0.4
E 5 42 35 N fe e aa R, e e 5 48

519 | Oct. 1 N 19 01 05 19 09 35 19 12 05 19 14 30 e . 19 40 0.1
520 | Oct. 8 N 16 56 48 17 01 04 [ 17 06 33 17 18 17 29 0.3
E 16 56 48 e e e ce ee ea R, PR 17 18

521 | Oct. 18 N 8 24 21 8 34 49 9 02 45 9 09 30 . 9 35 0.1
B 8 24 21 8 34 45 R, e e e . 8 55

522 | Oct. 22 N 12 20 02 12 28 10 12 39 40 . 13 09
E 12 20 04 12 28 18 P, e e e . 12 35

523 | Oct. 26 N 19 19 20 e e e 19 26 32 19 28 12 . 19 55 0.1
524 | Oct. 28 N 13 00 55 13 10 03 e e o ce e e e - 13 36
E 13 01 00 13 10 18 [ R, .. 13 17

5256 | Nov. 16 N 8 39 05 e e e 8 53 41 8 53 48 e e 9 05 0.3
E 8 39 03 8 47 51 8 53 00 8 53 52 8 55 9 02 0.5

526 | Dec. 16 N 12 24 14 e e e 13 02 38 13 10 10 13 22 14 08 21,5
E 12 25 00 12 51 20 13 11 40 13 27 14 25 21.0

3378°—22——7
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REMARKS.

461. End covered by beginning of next quake.

462. Thela\]phases are not well defined and it may be that there are two quakes overlapping. The times given for
S and M on N are the abrupt beginnings of two single isolated waves,

463, Phases obscured by tremors.

466. L uncertain on both components.

467. Entire record very faint except P.

469. No well defined long waves or maximum on E,

471, Times given as PP may be P once reflected. What is probably S once reflected occwrs on N at 7:51:24.

472. L and following phages very faint on E.

473. Phases not Wel% efined.

476. L uncertain; it may come earlier.

484. Phases uncertain, L may come 3™ earlier on N.

486. Actusl maximum occurred at 9:39:00 on N (0.6 mm.) and at 9:39:05 on E (0.8 mm.).

487. P uncertain on account of microseisms.

488, Possibly not seismic.

490. Phasesindefinite.

495, Feltin Porto Rico. L uncertain.

496, This may be an unusually large microseism, as the waves all have a period of about 5 sec.

497, 498, 499. Record faint; phases not well defined.

501. At 21:32:12 on both components there ig a fresh impulse, which may be PR. Another point of fresh activity
occurs at 21:35:02 on N and 21:35:28 on E.

502. L uncertain.

507. Other phases indeterminate.

509. Reported from Formosa. For this distance the phase tabulated as P would be PR. A secondary phase
occurred at 4:50:45 on N and 4:50:53 on E.

510. Reported from Los Angeles, Calil.

511. Preliminary phases uncertain.

512. No distinct p]1)1&ses.

513, 515. Preliminary tremors only on E.

514, No distinct maximum.

517, 518, 519. Prelimipary phases uncertain.

521, 522. No long waveson E,

523, 525. Phases not well defined.

526, The phases recorded as P are probably PR.

MAGNETIC STORMS.

Magnetic disturbances of considerable magnitude were recorded on the days tabulated
below. Where a storm began abruptly, the time of beginning is given to the nearest minute.

On the succeeding sheets will be found reproductions of the magnetograms showing the
principal magnetic storms. A storm selected for reproduction is indicated in the table by an
asterisk after the date. An upward motion of the curves corresponds to increasing west declina-
tion, increasing H and increasing Z. For convenience in comparing with similar reproductions
for other observatories the time scale has been marked for Greenwich mean time.
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INTRODUCTION
[Latitude, 382 44°.0; longitude, 76° 50°.5; clevation, T2 meters (235 feet)]

The magnetic observatory at Cheltenham was put in operation in
April, 1901, For a general description of the buildings and instru-
moents see “Results of Observations Made in 1901-1904.” The
methods employed are explained in ‘ Directions for Magnetic Meas-
urements,”’ published in 1911 (second edition in 1921).

The division of terrestrial magnetism of the United States Coast
and Geodetic Survey, of which N. H. Heck, hydrographic and geo-
detic engineer, is chief, includes both the office and field work. The
work of the Cheltenham Observatory during 1921 and 1922 was in
charge of Goorge Hartnell, assisted by S. G. Townshend, jr., mag-
netic observers. The office reductions and preparation of the re-
sults for publication were in charge of D. L. Igazard, assisted by
Frank Neumann, O. S. Hill, J. B. Goldsmith, and I. I. Kaplan,
computers.

Up to the end of 1914 each howrly value of declination (D), hori-
zontal intensity (H), or vertical intensity (Z) in the monthly tabu-
lations represented the momentary value of the quantity for the
specified hour, local mean time. Beginning with 1915 the published
hourly values are average values for successive periods of an hour,
heginning at midnight of the specified standard meridian (seventy-
fifth in the case of Cheltenham). Thus a value in the column headed
1 represents the average value for the hour beginning at midnight
and ending at 1 a. m., seventy-fifth meridian time.

1



94 U. 8. COAST AND GEODETIC SURVEY

EARTHQUAKES

A Bosch-Omori seismograph has been in operation at Chelten-
ham since November, 1904. IIi)s consists of two horizontal pendulums,
one recording north-south motion (N) and the other recording east-
west motion (E). In the following table the times are Greenwich
mean time, counted from midnight.

Period of pendulums, 15 seconds.

Multiplieation, 10.
Steady mass, 10 to 12 kg.

Register of earthquakes

Com- ‘ Maxi-

No. Date po- P 8 L M c PR
nent pll-

tude

h. m. s. mm.

527 E 828 12 7.7
N 828 14 1.3

528 E 7 41 15 .4
N 7 41 10 .4

529 E 0 48 53 .2
N 0 48 53 .5

530 E .. 5.7
N 7 54 48 4.3

531 E 14 01 44 1.1
N 13 59 25 1.0

532 E 7 50 36 .2
N - 7 50 03 .4

533 E 546 19 L1
N .6

534 E .1
N .2

535 E .1
N .4

536 E .1
N .2

537 E o |eiciccm|oiciaaaa| 83905 | feaaaao| 841 |
N .1

638 E .1
N .3

639 | Sept. B .. N B
540 N 1.0
541 N 1
542 E .1
N .1

543 E ... 82106 82886 |-ooceou|oooooii]ee et
N .2

54 E .2
N 19 07 27 | 18 .2

545 E 85215 | 854 54| 85537 .3
N 851 55| .85353| 8p407 .1

548 L |- 2 38 ||| 2038 | ...
N 20 40 50 0 08 | 21 03 50 .2

547 E 1536 42 | 15 42 22 (... 15 42 34 2.1
N 1536 42 | 15 42 13 |.o. . .___ 15 42 46 1.5

1022

S48 | Jan. 6. ... E ... 14 28 39 | 14 36 34 | 144510 |__.____ 15 08 .2
N 14 20 56 | 14 28 19 | 14 38 36 | 14 46 41 [.______ 16 15 1

549 | Jan. O .. E 61545 52048 | 52346 | 524 38 | 532 | 547 .1
N 515 528 14| 24| 566 .2

850 | Jam. 17 ... _. E 367 40707 408 444 3.8
N 3 87 40707| 408 442 L5

561 | Jan. 22 oo E 417 42052 426| 441 .2
N 4 17 59 |aeeooooo| 42345 |- 4 30 .1

552 | Jom, 26 ... E |oooo___ 05420 | 0955|1003 .3
N 951 58| 9551000 .2

553 | Jan. 81, _ . .. E 13 41 34 (1344 | 1525 16.0
N (132437 133020133441 | _____.___ 1344 (1512 41+

554 1 Feb. 18 . .. ... E 33106| 333| 3501 N
I N 35308 |._____. 405 | .7

555 | Mar. 10 oooooeee.. E 11 43 22 | 11 45 | 11 53 .2
| N 114302 |______. 11 67 1.5

566 | Mar.28. .. _____.._ E 416821 ___. 4 .1
N 43643 | 437 445 W1

BS7 | ADT. 2o B e T 20 14 .1
N o e 193603 [ 1954 28 1. ___ 20 36 .8




RPSULYTS OF OBSERVALIONS AT CHELTENHAM, MD., 1021-1922 05

Register of carthguakes—Continued

Maxi-
mum
ampli=
tude
mm.
it
: 1
20 57 53 | 2L 07 51 .9
20574112107,41 .4
.1
.1
.2
.1
4.1
1.5
.5
.2
A
.1
- 2 .1
19 45 32 - .1
4 52 18 [ 2.8
4 52 18 3.8

12 43 57 4 |-

12 48 57
743 34 06 [-mecmm

REMARKS

527. Phases well marked on I with the exception of P. PRy is shown on both components at 8: 28:34
and SRion E at 8:34:29. A=3,860 km
528, Microseisms obscure be,gmnmg, phases uncertain.
530. A distinct impetus on both components at 7 : 55 : 05. A=3,260 km
531. Phases uncertain; beginning probably later than S; lmpet'us on N at 14 :02: 08.
532. 535. No distinet phases,
533. Phases Px and Ly are well defined but Lx has some of the characteristies of S.
538. Phases poorly defined; on both components there is a distinet phase at 2: 26 : 21,
537, 538. Phages ill defined.
539, 540, 541. Nothing recorded on E.
542, PRoon L at 5 : 25 : 45.
544. PRyon N at 18:57 : 39. Beginning of E at 19 : 15 1 20,
546. No definite phase on E; record begins at 20 : 59 : 04.
540. O at 509 :20; distance 3,400 km,
550. Recorded on magnetograph (D) from 4:03 to 4:21. Actual maximum at 4:03 : 44, 9.6 mm. on
E and 34 mm. on N,
551. Beginning indefinite.
552. Preltminary phases hidden by microseisms.
553. N stylus off the sheet from 13 : 38 : 30 t0 13 : 39 : 00. O at 13 : 17 : 13, distance 4,010 km.
555, E emerges at 11 : 40 : 00.
556, SReon I at4:21:33. Oat3:57: 49 distance 6,480 km.
550. PRyon N at 20: 52:51; SR1at 21:01: 10,
503. SRionEat5:00:41; on Nat 5: 00 : .ﬁ Times on N are somewhat uneertain because the time
marker was Dot operating.
564. No definite phases.
567. Phases poorly defined. PRyon E at 19:36:00; SRy ot 19:51:580on Eand 19:52: 58 0on N,
568. Chilean carthquake. O at 4 :32: 46, distance 7,320km. PRyonNat4:46:34; PRoonNat4 : 48 : 09
SRyatd:57:30; SRyatd4:50:530on Eand5:00: 18 on N. Actual Mx occurs at 4 : 53 : 20, 3.5 mm,
569. O at 12: 34 : 45, distance 2,500 km.
570. Record very faint.

MAGNETIC STORMS

Magnetic disturbances of considerable magnitude were recorded
on the days tabulated below. Where a storm began abruptly,
the time of beginning is given to the nearest minute.

On the succeeding sheets will be found reproductions of the mag-
netograms showing the principal magnetic storms. A storm selected
for reproduction is indicated in the table by an asterisk after the date.
An upward motion of the curves corresponds to increasing west
declination, increasing H and increasing Z. For convenience in
comparing with similar reproductions from other observatories
the time scale has been marked for Greenwich mean time.

106654—24t——7
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Principal magnelic disturbances

75tg me- ) 75t3 me- Relati
ridian . Relative | ridian g clative
Date time of ﬁuﬁﬁgﬁ’s" magni-  |; Date time of guﬁggfs“ magni-
begia- tude | begin- tude
ning X ning
. _ _
h.om., h.m.
42 1 4 24 1
1 48 1 18 57 1
17 32 1
21 @ :
N T yofoal
18 18 1 4 41 1
15 &3 1
18 64 2
1 55 X 18 31 30 1
1 32 1
18 12 1 2 o L
0 44 2
19 20 i
17 41 1
16 17 1
1 ! 8 89 2
1 58 1
47 1
12 17 1
i " H 13 57 2
m 2| .
14 128 3 12 i !
20 36 18 1
4 16 1 9 EH :
18 56 1 7 o 7
14 135 2 2
21 33 1
932 19 2 a L 1
23 101 2 2 =
142 38 3 1o 2 2
1
3 26 1 16 32 1
19 71 1 ¢
12 279 4 P 13 2
8 64 ] 2 :
12 132 1
6 43 ! 16 41 3
1 127 2
12 36 1 13 b H
17 20 1
1 2% 1
K B R TR
11 115 1
0 ot % 0 168 2
116
16 a1 1 i 16 !
1 48 1 2
7 115 2
11 25 1
! z ! 23 20 1
10 149 2
22 2 i :
104 3
20 26 1
12 56 1
12 o4 h 17 18 1
20 43 1
16 25 2. z b 2
a1 33 1 e » !
S
1 1
voloE T
17 16 3 3 2
20 30 1
1 45 2. » 8 1
16 87 1 12 116 2
16 26 1
2 62 1 12 33 1
10 a 1 12 72 1
16 22
4 22 1
7 ol 2 H 7 i
16 52 3
17 35 1 b 1
11 71 2 7 a8 1
19 50 1
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INTRODUCTION

{Latitude, 38° 44°.0; longitude, 75° 50°.5; elevalion, 72 meters (235 feet)]

The magnetic observatory at Cheltenham was put in operation
in April, 1901. For a general description of the buildings and
instruments see ‘“Results of Observations made in 1901-1904.”
The methods employed are explained in “Directions for Magnetic
Measurements,” published in 1911 (second edition in 1921).

The division of terrestrial magnetism and seismology of the United
States Coast and Geodetic Survey, of which N. H. Heck, hydro-
%mphio and geodetic engineer, is chief, includes both -the office and
ield work. The work of the Cheltenham Observatory during 1923
and 1924 was in charge of George Hartnell, assisted by S. G. Town-
shend, jr., magnetic observers. The office reductions and preparation
of the results for publication were in charge of D. L. Hazard, assisted
by 0. S. Hill, J. B. Goldsmith, A. Mc¢Carthy and W. M. Hill.

Up to the end of 1914 each hourly value of declination (D), hori-
zontal intensity (H), or vertical intensity (Z) in the monthly tabula-
tons represented the momentary value of the quantity for the specified
hour, local mean time. Beginning with 1915 the published hourly
values are average values for successive periods of an hour, beginning
8¢ midnight of the specified standard meridian (seventy-fifth in the
case of Cheltenham). Thus a value in the column headed 1 repre-
sents the average value for the hour beginning at midnight and
ending at 1 a. m., seventy-fifth meridian time.

1
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EARTHQUAKES

A Bosch-Omori seismograph has been in operation at Cheltenham
since November, 1904. Tt consists of two horizontal pendulums, ong
recording north-south motion (N) and the other recording east-west
motion (E). In the following table the times are Greenwich meap
time, counted from midnight. The amplitudes given are the actus)
trace amplitudes.

Reports of earthquakes recorded in years subsequent to 1924 are
being published in the Seismological Report issued quarterly by thig
bureau.

Period of pendulums, 15 seconds.

Multiplication, 10.
Steady mass, 10 to 12 kg.

Register of earthquakes

|
o : ‘ Maxi-
; om- . ! mun
No. Date ponent P S L M . ¢ ; F |0
| = tude
| hom.s. | h. m. s h. m. s. mm,
571 E 91124 91712 92353 9.0
N 911 24| 91712, 92239 52+
572 i S O A I §13 50 .2
573 L 51045 52914 640 42 .2
N 51952 | 52022| 64826 .1
574 E 16 13 36 | 1623 08 | 16 37 54 454
! N 161336 | 162320 1630 ¢\ 5+
575 Fob. 24 ... ORI 5534 81057 .5
N 7746 14 5526 | 813 08 .5
576 | Mar, 24.._......___. E o |oceeoo. 40 04 | 13 16 07 .2
? N [T 38 22 | 13 45 43 -1
577 + Apr.13_ ..., E | 160031 [_........ 6 09 27 1
678 | Apr.24.. . LT E 2
\ N 2
679 | APr.25. ..o ... 1{: %
580 | May doooooooo E | 163728 -64349| 165240 | 185725 1702 1743| L2
: N | _.. 16 43 45 5 .8
581 | June . ... R I 17 §3 31 .1
N ... 17 51 27 .1
582 ' JURC 100l E | 22 50 46 .3
N .2
583 | Jume 22 .. . ... E | 74919 | e 2T B 08 [aammaees
N 1
584 E .1
N .1
585 E .1
N | 142023 143816 | 145019 177777777 1530 |acacaenn
586 o} 7497 758 .4
N 47 74756 749 | 758 10
587 o 233107 | 233430 2336 | 2405 .0
N 233052| 233244 2336 2408 10.0
588 oy 34210 40020 43t| 533 2.0
N 34212 40510] 432| 816 3.0
589 E 33528 36720 e 480 .1
N 335441 35551 424 .1
590 | Sept. 30 .omeccennn E 12743 13252| 13730| 14034 2 21 6.0
N 12737 132 13723| 14120 2 26 9.9
591 | Oct. Tocomeenoo . ) ORI 443171 44549 500 .1
N ||t 43031 45124 523 2
592 E | 73641 73736 753 .2
N 71840 | 72030 73641 73756 7 63 -1
593 E 20 1539 |.._____._. 2017 03 |.oeo. 20 20 .1
N 201529 || ... 20 17 20 - 2022 .1
594 E 22 00 18 22 05 57 | 22 23 11 22 45 .5
N 22 00 06 2206 08 | 22 21 58 22 57 .2
595 E 84548 | |ee_.._. 9 04 05 914 1
N 8 42 56 $4825| 85317 914 -1
596 o 1042 07 10509 | 10812 Co122 .1
N 05807 |ooooo oo . .| 10700 139 .2
597 E | 22 28 42 | 22 30 38 22 50 .1
N 2218 56 22 38 23 17 .1
508 N 013 14 | 014 018 2
599 E 436 24 437 441 .2
N 436 24 437 443 .2
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Register of earthquakes—Continued

— Mazxi-
Com- . c i) mum

3 Date onent P 8 L M ampli-
yo- ° . e tuds
- T hom.s | hom.s . m. h.om. s mm.

J80 30 o eem e hoy 2104 94 | 9107 16 | 21 07 b4 0.3

00 | Jan. N 210447 | 08 A || 3

MAr 4 ooeomneeme E 01415 | . 1621750 | 10 21 40 6.5

o1 . N 101403 | TI018407 1021 36 | 1020 08 20
A I 116160 | 115518 | 11 5005 12 01 .

o I - T a R AT e 5
| . 4 .

o | Mar. 1 N 11 01 08 1
............ E e .

604 | Mar. 30 N 10 gg ig g
e eeeenns E 7 .

&s | Apr.1 N 17 28 44 6
2l B} 2007 24 | .

W@ | A N PR gLy — - 1
P PSS E 20 13 21 | 20 1332 .

o ¥ B 10| 2 15 X
O] | TN 2 4 2 .

o8 | Jun N 24419 24519 i

N B 155702 | 2607 18 | oamoe e |22 1640 |

o | Jun N 1 1607 16 |- _JCIITTITIIIIIIITTICIIINN e b5 |l :

010 | July & e | Ili -1

a1 | July G- - E .1

a | July 11 1w Nt

612 | Jnly LN s

N .1

i N 1

6l5 . 5 3

616 | Oct. 14 ______.. N .1

Oct 17 e [ O .2

817 | ¢ PR 2

618 Oct. 20 .. E L1

N a

619 | Dee. 28emeeee ' E 2371838 : 1

| N 23 18 59 | 23 45 08 46 12 1

REMARKS

571, Maximum on N off the sheet. O at 9:04:04; distance 4,020 km. L; on E at 9:27:06, on N at 9:24:27.
Recorded on magnetograph.

.s72 Nothing definite on E.

O al 5:08:15; distance 8,180 km. Additional phases on E, PRy at 5:22:43, Lz at 5:49:02; on N.

I‘R (‘7) at 5:24: 13 nnd 5:25:26, PS al 5:30:11, SRy at 5:34: 14, SRa at 5:38:05, Ls at 5:4

574, O af 16:02:02, distance 8,240 km, Both styluses oft the sheat at 16:49. Recorded on the magneto-
graph. Additional phases on E, PR at 16:17:08, PS at 16:23:47, SRy at 16:28:15, Laat 16:41:08, on N, P8
at 16:23:39, SRy at 16:28:27, SR3 at 16:31:33, Lo at 16:41:03,

675. O ab 7:34: 15, distance 8,370 km. SR:on E at 8:04:33, Ly on I at 8:13:16.

576, 577. Prehmmary phascs uncertain,

578, 579. Characteristics of o pear-by earthquske, but reported local at Sitka.

580 P doubtful. Additional pbases on E at 16:46:06, 168:56:52, 16:57:13; on N at 16:46:36, 16:55:02,
16:56:18. Tremors of 3 seconds pen xod superimposed on the long waves.

581, S doubtful. I:on N at 18:2

§82. Motion very irregular. O at 92:43: 27, distance 5,680 km. L on E at 23:08:33, on N at 23:09:29.

585. O at 14:17:25, distance 7,880 km. L on N af 14: 53:51.

586. First phase Uncertain.
NESZQZPrelllmmary phases barely perceptible, SRron E at 23:28:09, on N at 23:28:20. Another phase on

o 31:

588, O at 2:58:36, distance 10,750 km., derived from S and PRy on N. PR: oun hoth components af 3:16:20.
Otlicr phases on E at 3:23:00 and 3:33: 29; on N at 3:23:02 and 3:31:4
b Ets}? O at 2:46:12, distance 11,200 km. Other phases, PRt on hoth at 3:04: 25, PRaon E ot 3:07:15, SR1on

oth at 3:18:53.

B‘il()1 O at 1:21:06, distance 3,420 km. Other phases on E at 1:31:04, 1:34:15, 1:34:48 and on N at 1:34:23
and 1:34:55.
591, Other phases on N, PRe at 3:53:07, one at 4:03:50, Ls at 4:43:57.
502, O at 7:10:52, dlstauce 5,310 km. PR on E at 7:22:04, SR on E at 7:30:03 and on N at 7:30:07,
393, 594, 598, 599. Prehmmaw phases nncertain.
505, Nothmg deflnite on E.
600. No well-defined phases.
601, O at 10:07:48, distance 3,200 km, Tremors continue to the beginning of the next earthquake.
602, First two phases very weak. SR on E at 11:57:00.
605. O at 16:20:29, distance 14,300km. Other phaseson E, PRy at 16:43:08, SRaat 17:04:31, Laat 17:28:28
on N, PRy at 16:43: 02 SRi1at 16 53:25, SR2 at 17:04:35, aphaseat 17:17: Zland Lz at 17: 27’ 0.

60B. O at 20:01: 22, distance 3,060 km. No definite maxima,

607, Record faint and phases not woll defined. A movement on N, possibly selsmic, occurred at 20:00; 14,
Another phase oceugred at 20:04:50 on E and at 20:04:52 on N.

G%? Og ggphases PRion E at 1:57:15 and on N at 1:57:11; PRaat 2:00:38; SRaat 2:18:19; and a phase
on N at

609. O at 15:44:45; distance 9,080 km.

610, 612, Beglnning indefinite,

616-618. Marking clock out of order during October; times doubtful,

619, Lqon E at 23:41:09.
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