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Chronological Summary

The first quarter of 1964 showed less activity associated with the
volcanoes than has been experienced for several years. Mauna Loa
continues to appear calm, and Kilauea has shown no restlessness, although
the density of sulfurous fumes and the amount of sulfur stain on the
lava crusts have increased.

January T, about OlhOOm--some residents of the Hilo and Puna Districts
were awakened by a quake of magnitude 3.7 and about 8 km deep along the
Poliokeawe fault system, southeast of Makaopuhi, near the coast; 44 small
aftershocks were recorded.

January 29-February 6--a cluster of seismic events included: a
felt quake on the east flank of Mauna Loa, a felt quake 30 km deep of
magnitude 3.3 with 15 aftershocks, 2 half-hour spells of deep tremor,
and more than 100 small shallow local Kilauea quakes in 5 consecutive
days.

h
February 20 at 22 32m——residents of Maui and northern parts of Hawaii
felt a quake of magnitude 4.3. The epicenter was located at about 13 km
depth off the southwest shore of Maui.

March was ushered in by 3 days of more than a hundred shallow local
Kilauea caldera quakes each, and ended with Alaska's Good Friday earthquake,
its tsunami and aftershocks.
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Figure 1.--Map of the island of Hawaii showing selsmograph stations
operated by the Geological Survey and localities mentioned in the

Epicenters of local earthquakes are given in terms of

geographic coordinates, which are indicated at the edges of the

text.

map.

2

Tilting of the ground around Kilauea caldera.--Tilting of the
ground around the summit of Kilauea is monitored daily by a short-base
water-tube tiltmeter in Uwekahuna Vault (table 1), and at irregular
intervals it is measured on a regional scale by means of a network of
field tilt bases and a portable water-tube tiltmeter. The attitude
of the ground surface at each tilt base is reported in terms of
north-south and east-west tilt coordinates. Both coordinates at each
station were set equal to 500 when measurements at that station were begun.
Increasing tilt coordinates correspond to northward and eastward tilting
of the earth's surface, i.e., to a relative subsidence toward the north
and east. A one-unit change in coordinate corresponds to a tilting of
1 microradian (l mm per km) in the direction indicated.
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Figure 2.--Tilting of the ground around Kilauea caldera, Oct. 10
1963 to Jan. 22, 196L4. The vector depicting tilting at a ;
given tilt base points in the direction of maximum relative
subsidence and has a length proportional to the rate of
tilting during the measurement interval. Closed circles
represent field tilt bases; open circles, short-base water-

tube tiltmeters.
.

Seismic summary.--Events recorded by the U.S5. Geological Survey
seismograph network in Hawaii fall into two categories: local earthquakes
and tremor originating in the region of the Hawailan Islands, usually
within 100 km of at least one seismograph, and distant earthquakes
originating more than 3,000 km from Hawaii. As an index of seismic
activity at Hawaiian volcanoes, daily counts of earthquakes and minutes
of tremor recorded by seismographs in Hawaii are listed in table 3.

The earthquakes are separated into groups on the basis of region of
origin as determined by analysis of records obtained daily at the
Observatory (U, M, A, D, N, WP, MP). Earthquakes of magnitude 2.5 or
greater are generally sufficiently well recorded to. be located

with greater precision; they are listed individually in table 4. Data
on identifiable phases from distant earthquakes are listed in table 5.

Locations of the seismograph stations are shown on figure 1, and
essential data on the stations are listed in table 6.
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Jan. 10

Jan. 10, 1964

M 7 iP  05:00:34.5 ¢
D 7 eP 35.0 ¢
U PEE iS 05:08:30
U PEZ eR 05:16:32

C&GS card 1-64:
oLk:50:53.L4
ho,0° N, , 149.6° E.
Near south coast of Hokkaido, Japan
h about 33 km
Magnitude 5.75-6 (Brk), 5.5 (CGS),
6.2 (HVO).

M % iP  1T7:06:44.2 ¢

C&GS card 2-6L:
16:57:26.5

45.4° N,, 150.0° E.
Kurile Islands

h about 50 km
Magnitude 5.4 (CGS).

Jan., 12
M 7 iP  06:07:02.1 4
A £ iP 03.1 d
D 2 iP 03.2 d
U 2 iP 02.6 d
Pa 2 iP 02.5 d
Bt Z iP 00.6 4
Na 2 iP 05.0 d
Ha Z iP  06:06:50.2 4
u PEZ eR 06:16:07
M % Tmax 06:44:30
A 7 Tmax 06:4l:5T
D Z Tmax 06:4L:35
U 7 Tmax 06:44:26
Pa Z Tmax 06:4L:36
Ha Z Tmax 06:42:41
Hi & Tmax 06:44:08
C&GS card L-6k:

06:00:13.2

52.2% N ;--16613% W.

Fox Islands, Aleutian Islands
h about 33 km

Magnitude 5.5 (CGS), 5.8 (HVO).

--Di a --Continued
” @twona\ From the ISC collection scanned by SISMOS Table 5’ DlSt&ﬂt earthqua,kes C

Jan. 13

M 7z  Tmex 08:57:57
A 7 Tmax 56
D 7  Tmax 5k
MP Z Tmax 52
U Z Tmax 53
Pa Tmax 5k
Hi Z Tmax 5T
Na Z Tmax 52

No C&GES preliminary listing.
Jan. 15

M # eP 21:45:55.9 d
A 2 iP 57.2 d
D 7 iP 56.0 d
U 7 TIE 57.0 d
Pa Z iP 59.1 d
Hi- % iP =0 d
Na. & iP 56.2 d
Ke & iP 50.8 d
Ha Z iP L7.6 a
U PEZ iR 22:08:3k
C&GS card 3-6L4:
21:36:05.0

99,1° Noy 1087 WS
South of Honshu, Japan
h about TO km
Magnitude 6.75 (Pas)

6.4 (ces).

Jan. 18
M 7 iP 12:16:38.6 ¢
D % eP 38.7 c
U 7 iP 39.3 ¢
Ke « & iP 32.3 ¢
Na 7 iP ITLD ¢

i 2 iP 40.0 ¢
Pa Z iP 41,2 e
U PEE i8S 12:27:24
U PEN iL 12:36:26

U PEZ eR 12:L0:26

C&GS card L-6h:
12:04:40.0
530 1%, 1805
Taiwan
110 dead, 479 injured
h about 33 km

Magnitude 6.75 (Pas), 6.75-7
18 (Brk), 6.5-6.75 (Pal),
6.1 (ces), 6.5 (HVO).

Table 5.--Distant earthquakes--Continued

Jan. 203 19614'

S P 1717370 ¢
A 7 eP o
U Z eP 8T.2 ¢
Na Z eP 359 ¢
7 eP 40.0 ¢
U PEZ i 17:18:16 4
U PEE i8S 1T7:2k:56
U PEN eSS 17:28:57
U PEN eG 17:30:18

C&GS card T-6k:
17:08:37.4
20.7°.S., 169.9° E.
Loyalty Islands region
h about 141 km
Magnitude 6.75 (Pas), 6.1 (CGS),

6.0 (HVO).

Jan. 22, 23
M Z eP 00:08:52 d
U PEN eS 00:15:58
U PEN eG 00:20:22
U PEZ eR 00:22:46
C&GS card 9-6k:

23:59:43.6

B3 7% 8., 165.9° W.

New Hebrides Islands

h about 33 km

Magnitude 6.0 (ccs), 6.1 (HVO).

Jan. 24

M % iP  1T:2T7:44.3 ¢
A % eP Ls,1 ¢
D 7 iP LL.5 ¢
MP 7 iP ks, Lk ¢
il LL. 7 c
Ha Z iP iy s
Ke Z iP L1.0 ¢
Na Z sl 2 Lh 4 ¢
Hi Z 1P Ly 8 ¢
Pa Z iP 45.9 ¢
C&GS card T-6bL:
1Ta2T 45,5

0. TN, ; 129.4° E.

Near East Coast of Korea
h about 54.2 km
Magnitude 5.3 (CGS).

19

Jan. 26

A 7 iP  09:22:20.4 ¢
D Z iP 20.7 ¢
MP Z iP 20.1 ¢
U 7 iP 20.6 ¢
Pa 2% iP 19.4 ¢
Hi Z iP 20.6 ¢
Ke % iP 2k.6 ¢
C&GS card 9-6lk:

09:09:33.9

16.3% iy TT> W

Southern Peru

6 injured, slight damage
at Arequipa

h about 116 km

Magnitude 6.1 (CGS).

Feb. 5, 1964

PH: | eP 11:40:08 4
U PEE eS  11:L48:04
U PEZ eR 11:56:16
M 7 Tmax 12:43:02
A Z Tmax 12:42:55
MP Z Tmax 12:L42:57
U Z Tmax 12:42:53
Pa % Tmax 12:43:04

C&GS card 12-6k:

TR0 55T

36.5° M. 141.0> B,

Central Honshu, Japan

Felt: Tokyo

h about 46 km

Magnitude 6.25 (Pas), 5.4 (ces),

5.8 (HVO).

Feb. 5

D 7 eP  11:43:01.4 c
U 2 eP 02.6 ¢
Na 2 eP 11:42:59.3 ¢
Pa 2 iP  11:43:03.8 4
Hi 2 iP 05.1 ¢
Ha Z eP 07.3 d
C&GS card 12-64:

11:35:18.6

19.7° 8., 179.8° W.
Fiji Islands region
h about 414 km

Magnitude 5.5 (CGS)
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Feb, 6, 196L Feb. 6--Continued
- — Feb., 8, 196L--Continued Feb. 1h--Continued
M Z P 13%14:96,1 C&GS card 14-6lL: .
A zZ eP 27:1 ¢ 13:13:45.2 A % iP IT. 14 C&GS card 15-6L:
o R o7.1 ¢ 55.8° N., 155.9° W. b & P 16.2 ¢ 16:29:45.0
U % eP 26.4 ¢ Kodiak Island region Ha Z }P 08.9 d 5.1° 8.5 151.7° H.
He & eP 18.3 ¢ h about 33 km P? Z }P 17.5 4 New Britain
Pa % &P 25.7 ¢ Magnitude 5.4 (CGS). L HL 2z 1P 15.3 d h about 55 km
Na Z iP 30.2 e Na 2 iP 18.2 4 Magnitude 6.75 (Pas), 6.0 (ces),
Ke 2Z 1P 25.8 © Feb. 6 Ha Z  Tmax 12:05:08 6.4 (uvO).
U PEN iS 13:20:12
U PEZ iR 13:2h:02 M Z eP 15:32:28.54 C&GS card 12-6k: Feb. 20
M Z  Tmax 13:52:57 LLATls.5 - )
A Z  Tmax 50 C&GS card 12-6k: 52.3% N., 175.6° E. M Z 1P, 10:02:53.6 d
D 7 P Ll 15:19:38.1 Rat Islands, Aleutian Islands D Z eP 54,3 4
MP Z Tmax 13:52:48 10.5% 8., 1200 B. h ab?ut 60 km
U 2z Tmax 59 Sumba Island region Magnitude 5.4 (CGS). C&GS card 15-6kL:
Pa Z Tmax 55 h about 43 km 09:53:51.1
Ke 2  Tmax Lo Magnitude 4.9 (CGS). Feb. 9 L4.6° N., 150.0° E.
Ha Z Tmax 13:51:05 ! Kurile Islands
Feb. 6 M. 2 iP  02:07:23.4 ¢ h about 50 km
C&GS card 1L-6L: & I e 23.0 c Magnitude 5.2 (CGS).
1340Ti5:2 M Z  Tmax 15:45:46 LT rgesD 1p 23.2 ¢
55.7° N., 155.8° W. U Z Tmax b Na 2 iP 19.2 ¢ Feb. 26
Kodiak Island region Pa 7 Tmax 35 Hi Z %P 25,7 ¢ e
h about 33 km Ha % Tmax 15:43:5k4 Ha Z iP 28.0 ¢ M 7 Tmax 21:14:56
Magnitude 6.75-7 (Pas), 6.5-6.75 Rl Zarn e 56
(Brk), 6.75-7 (Pal), C8GS card 17-6k: C8GS card 12-6k: U 2  Tmax =6
6.5 (HVO). 15:00:32.6 02:00:07.3 ; Pa Z  Tmax 3k
56.1° M., 15435 W. 16.5° 8., 179.2° W, Ko w2 o Dasx 56
Feb. 6 Kodiak Island region Fiji Islands region Ha 2  Tmax 37
h about 33 km h about L8O km
M Z iP  13:20:45.9 ¢ Magnitude 4.4 (CGS). Magnitude 5.3 (CGS). C&GS card 16-6Lk;
P % iP 47.0 ¢ 20:32:53.6
n.o % el 46.3 ¢ Feb. 12 Lo.2° N., 124.6° W.
Pa Z iP L5.2 ¢ Feb. 8 : Near coast of Humboldt County
Na Z 4P 49.5 c U PEZ iR 22:51:31 California :
M Z  Tmax 13:59:0L M 7z iP 11:25:15.T c M Z  Tmax 23:23:08 h about 27 km
A 2  Tmex ol Ke 2  Tmax 23:22:55 Magnitude 4.6 (CGS)
D piA Tmax 13:58:57
w7 Tmax 13129:00 C&GS card 16-6k: Mar. 2
U 2z Tmex o7 22:33:59.2
Pa 2  ‘Tmax 13:58:55 15.3% 8., 17h.1° w. M % 4P 19:40790.8 &
Ha 7 Tmax 13:57:3k Samoa Islands region A Z AP 30.5 ¢
Ke 2  Tmax 13:58:Lk h about 33 km U Z 1P 30.7 ¢
Magnitude 5.75 (Brk), 5.0 {cGs). Pa Z iP 32.4k ¢
Ha Z iP 6.
Feb. 14 7 8 £
) C&GS card 2L-6lk:
20 BAGE Lo iel) 11618930000 19:32:41.7
No 2 iP 28.2 ¢ 18.9° S., 174.8° W.
u PEE eS 16:47:35 Tonga Islands
U BEN eG 16:53:k43 21 h about 105 km |
U PEZ eR 16:56:07 Magnitude 5.3 (CGS).
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Table 5.--Distant earthquakes--Continued

Mar. 3, 1964

M 7z Tmax 20:4L:04
Ha Z Tmax 20:43:42

C&GS card 18-6k:
20:02:33.1
40.3° N., 125.1° W.
Near coast of Northern California
h about 33 km
Magnitude 4.8 (CGS).

Mar. 8

A % 1P 01:47:09.3 4
Pa 7 iP 0l:47:10.6 4
C&GS card 31-6k:

01:35:48.1

kh,0° 5., 168. 4% E.

South Island, New Zealand

h about 33 km

Magnitude 5.6 (CGS).

Mar. 10
M Z eP  1b:11:41.2 ¢

C&GS card 20-6L:
13:59:54.8
1797 . , 32Ti5% K.
Molucca Pascage
h about 117 km
Magnitude 5.6 (CGS).

Mam, 1.
M i iP OLsETe55.7 id.

C&GS card 20-6L:
01:06:00. 4
1.6 W, , 127.1° \E.
Molucca Passage
h about 58 km
Magnitude 5.6 (CGS).

Mar. 1k

M 7z 1P - 15:13:9L.8 @4
NB Z iP 24,0 4
Pa Z iP 26.9 d
Na Z iP ST 04Md

Mar. 1lh--Continued
Ha Z eP 2Tl d

C&GS card 27-64:
15:05:54. 4
TR TR Sy 172.3° E.
New Hebrides Islands region
h about 611 km
Magnitude 5.1 (CGS).

Mar. 15

PEZ ePP 22:50:18 c
PEN iPS 23:00:12
PEZ 1SS 23:06:46
PEE eSSS 23:09:4L4
PEE el. 23:18:52
PEZ iR 23:25:04

agcgacacdgq

C&GS card 20-6k:

22:30:26.0Q

672NN, 5 T. 6™ W

West of Strait of Gibraltar

Felt: Portugal, Spain,

Morocco

h about 2T km

Magnitude 6.75-7 (Pas), T-T7.25
(Bks), 6.25-6.5 (Pal),
6.2 (ces), 6.8 (HVO).

Mar. 18

M Z iP  OL4:L45:490.6 4
D 7 iP 50.9 4
U 7 iP 50.8 d
NB 2 iP 49.0 4
Pa Z iP 5 i I |
Na & iP 51.5 d
Hi 2 iP 4o .l a
Ke @& iP h7.0 a
Ha Z iP 39.7 d
U PEN iS 04:52:40

U PEN esS 0L4:55:00

C&GS card 23-63:
oLk:37:26.9
EolBe . . 153.6° R,
Sea of Okhotsk
h about 440 km
Magnitude 5.6 (CGS).

22

Table 5.=--Distant earthquakes --Continued

Mar. 19, 1964

Na Z eP 21:51:21.4 4
Ke 2 eP 26.5 4
U PEN eS 21:57:28
U PEZ eR 22:01:00

C&GS card 24-6k:
21:4k4:03.8
150> By 17562 W
Samoa Islands region
h about 33 km
Magnitude 5.6 (CGS).

Mar. 21
U 2 iP. 03:53:51.4 ¢
Pa 2 iP 53.3 ¢
Na Z iP 49.6 ¢
HE “Z iP 53.5 ¢
Ke 2 iP L8.6 ¢
U PEN iS  0L4:03:26
U PEN iSS 0L4:08:L40
C&GS card 25-6l4:

03:42:19

6.4% '8, , 187. 9% E.

Banda Ses

Felt: Darwin, Australia

h about 367 km.
Mar. 21
U Z 1P 16:36s1h.5 8
Hi e iP 17.9 4
Kot vE iP 14.9 4
Hal g iP 20.9 ¢

C&GS card 25-6L:
16:27:11. 7
27.6" 8., 177.2° W.
Kermadec Islands region
h about 33 km
Magnitude 5.6 (CGS).

Mar., 22

M 2 iP  05:44:17.6 a

C&GS card 26-6L:
05:32:07.T
2.7° 8., 126.4° E.

23

Mar. 22--Continued
C&GS card--Continued

Ceram Ses
h about 33 km
Magnitude 5.1 (CGS).

Mar. 24

Pa 7Z Tmax 10:23:53
Ha Z Tmax 10:23:03

C&GS card 25-6L:
09:37:56.2
51.1° N., 126.6° W.
Vancouver Island region
h about 22 km
Magnitude 4.2 (CGS).

Mar. 25

Pa Z Tmax 09:28:04
Ha 2 Tmax 09:28:02

C&GS card 26-64
08:46:13.0
Lo.4* N., 124.8° W,
Near Coast of Northern California
h about 33 km
Magnitude 4.5 (CGS).

Mar. 26

WP 7 iP  02:14:45.8 g
U PEZ eR 02:32:01

C&GS card 27-6k:
02:04:20.2
1137 W) 12 0tuE:
Mariana Islands
h about 33 km
Magnitude 4.9 (cas).
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Table 5.--Distant earthquakes--Continued
Mar. 26 Mar. 27--Continued Mar. 31, 1964
M 2 eP 13339328-1 d C&GS card 25-64: M Z eP  00:23:24 ¢
U PEZ eS 13:47:23 20:22:10.6 H Z iP  00:23:23.L4 ¢
U PEN G l3:5i:37 23,7° S., 179.9° E. U PEE eS 00:30:50
U PEZ eR  13:54:55 South of Fiji Islands U PEN eG 00:35:10
M 7 Tmax 14:39:05 h about 520 km U PEZ eR 00:37:18
A Z Tmax 14:39:08 Magnitude 5.0 (CGS).
D % Tmax 14:39:04 . C&GS card 31-6k:
MP Z Tmax 14:38:52 00:14:11.7 ’
U Z Tmax 14:39:03 l+5'3° N. | 151.0° B
Pa Z  Tmax 14:38:22 Major Alaskan Earthquake and its Kurile Islands
Na Z Tmax li:3g:58 aftershocks are listed separately. h about 60 km
HL 2  Tmax 1 .38.33 Magnitude 5.5-5.75 (Pal),
NB 7  Tmax 14:38:3 5.3 (ces)
Ha 7 Tmax 1L:40:19 Mar. 28 ) ]
Mar. 31
C&GS card 25-6kL: M 2 P 11:k42:22.3 d e
13:59:56.2 . A Z eP 2.2 d K& % iP  09:08:48.0 ¢
Lo 8., 10k.T° W. U . ip 2l.k a NB Z eP 09:08:43.5 c
1500 km southwest of Galapagos U 7, 5P 20,5 d U PEE oS 09:1k4:38
Islands Pa Z iP £3:9d U PEN i 09:17:02
h about 33 km Na 2 iP 19.0 d U PEZ eR 09:18:06
Magnitude 4.9 (CGS) Hi Z P okh,3 d M Tmax 09:L47:16
Ke Z iP 19.1. d A Tmax 36
Mar. 27 % D Tmax 27
C&GS card 31-04: U Tmax 39
M Z eP 20:30:12.6 ¢ 11:30:09.8 Pa Tmax 29
A Z eP 12-2 c g5 .., -122,3% K.. Hi Tmax 09
U 7z §P 12.0 ¢ Northern Celebes Ha Tmax 09:46:43
Ke 2 ik ll.2 ¢ h about 1LO km
Hi =z eP 13:8 e Magnitude 5.8 (CGS). C&GS card 31-6k:
Ka 2 eP h.Te 09:01:30.2
Ha Z P 18.T ¢ Mar. 29 50.8° N., 130.2° W.
Vancouver Island region
C&GS card 25-64: M7 iP  21:50:15.6 ¢ h about 15 km
20:2?:10.6 . D 7 iP 14.8 ¢ Magnitude 6 (Pas), 6-6.25 (Brk),
23.7° 8., 179.9° E, e eP 18.0 ¢ 6.5-6.75 (Pal), 5.6 (cGS).
South of Fiji Islands Na 7 iP 11.3 e
h about 520 km Ke % il 12:3 e
Magnitude 5.0 {CGS). U PEZ eR 22:05:26
Mar. 27 C&GS CARD 31-6k4:
21:40:32.7
M Z eP 20:30:12.6 ¢ 6.7° S., 155.1° E.
I eP 2.2 ¢ Solomon Islands
U Z eP 12.9 ¢ Felt: Rabaul
Ke 2 3 10.2 ¢ h about 68 km
Ha Z  eP 18.7 ¢ Magnitude 6 (Pal), 5.3 (CGS).
20

nE
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Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28, 1964

A 2 iP  03:44:05.3 4
D Z iP 05.4 4
U % iP ok.6 a
Ke 2 iP 03.9 d
Pa. .2 eP 03.8 d
Hi 2 eP 01.6 d
Na Z iP 07.9 d
Ha 2 eP  03:43:54.1 4

C&GS card 28-6L:

(8.5 (cas).
Mar. 28
M Z Tmax 06:22:30
Pa Z Tmax 29
Hi Z Tmax o7
Ha 2 Tmax 06:20:59

C&GS card 28-6L:

Mar. 28
U Z Tmax 06:25:08
Pa Z Tmax 08

C&GS card 28-64:

03:36:12.7

61.1° Ny 1UT.6% W.

Prince William Sound, Alaska

114 dead or missing, many injured

and major property damage in

Alaska. Extensive damage from

seismic sea waves throughout

the Gulf of Alaska, along the

West Coast of North America,

and in Hawaii.

h about 20 km

Magnitude 8.4 (Pas), 8.5-8.T5
(Brk), 8.6 (Pal),

05:31:05. 4

58.1° N., 150.1° W.
h about 33 km
Magnitude 5.3 (CGS).

05:33:52.6
60.2° N., 146.2° W.
h about 20 km

Magnitude 5.6 (CGS).

Mo

Mar. 28

U Z.  Tmex 06:35:50
Pa Z Tmax 39
Hi Z Tmax 27
Ha Z Tmax 06:34:15

C&GS card 28-6k:
05:44:54.9
60.1° N., 148.4° W.
h about 33 km
Magnitude L.9.

Mar. 28

M 7 iP  06:16:26.9 4
D 7 iP p8.2 a

C&GS card 28-6L:
06:08:Lk,2
BOED . 5 148.6° W.
h about 20 km

Magnitude L4.25-4.5 (Brk),
(cas).
Mar. 28
U 7 eP 06:40:19.3 d
M 7 iP 18.9 4
D i iP 19.9 d
A Z iP 19.5 d

C&GS card 28-6L:
06:32:38.6
60.1° N., 1L4T7.6° W.
h about 33 km
Magnitude 4.5-4.75 (Brk),

5.5 (CGs).

Mar. 28

M 7 iP  06:49:09.9
U Z eP 10.1
H 2 iP oT7. 4
U Z Tmax OT:31:16
Hi Z Tmax 01
Pa Z Tmax 33
Ha 7 Tmax 0T7:30:05

5.6

Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28--Continued

C&GS card 28-6L:
06:41:28.0
59.9° N., 147.8° w.
h about 15 km
Magnitude 4.75-5 (Brk),

5.5 (cas).
Mar. 28
U 7 iP  06:51:22.8 4
Pa 2 eP  06:51:21.1 4
L L2 eP 20.0 d

C&GS card 28-6L:
06:43:57. 4
56,37 K., 151.%° W.
h about 25 km
Magnitude 5.5-5.75 (Brk),

6.1 ).
Mar. 28
U 7 eP  06:58:12.0 4
i A iP 09.1 d

C&GS card 28-6L:
06:50:48.9
57.1° N., 152.3° W.
h about 33 km
Magnitude 5.0 {CGS).

Mar. 28
U Z iP 07:01:07.0 ¢
Hi Z IR ok.3 ¢

C&GS card 28-6L4:
06:53:35.6
58.8° N., 1L49.5° w.
h about 20 km.

Mar. 28

u Z iP 0T 1752, 54
Pa Z eP 50.9 d
H Z eP 49,9 g
Ha % iP ho, L 4
Pa 4 Tmax 0T:59:22

2T

C&GS card 28-6lk:
07:10:21.4
58.8° N., 149.5° w.
h about 20 km
Magnitude 6.2 (Pas), 5.75-6
(Brk), 6.1 (cas):

Mar. 28

U Z Tmax 08:15:33
Pa Z Tmax 52
Hi Z Tmax 31
Ha Z Tmax 08:14:23

C&GS card 28-6L:
OT:24:21.7
59.3° N., 149.8° w.
h about 20 km
Magnitude 5.0 (CGS).

Mar. 28

U 7 Tmax 08:17:22
Pa, % Tmax Ls
Hi Z Tmax 27
Ha Z Tmax 08:16:01

C&GS card 28-6L;
0T7:28:20.5
57.9° N., 150.4° w.
h about 20 km
Magnitude 5.0 (CGS).

Mar. 28
M Z iP 07:37:h9.5 d
Py, 3 Tmax 08:19:38

C&GS card 28-6l4:
07:30:29.6
5T+ 4% W, 5 A5LT° W
h about 15 km
Magnitude 5.25-5.5 (Brk),

5.7 {cas).
Mar. 28
U % Tmax 08:37:19
Pa Z Tmax 37
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The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28--Continued

C&GS card 28-6k:
OT7:47:47.1

58.3° N., 150.2° W.
h 33 km
Magnitude 4.8 (CGS).

Mar. 28
Pa. & Tmax 08:38:26

C&GS card 28-6L:
0T:48:47.8
5107 Wey: 158 3% My
h about 15 km
Magnitude 5.0 (CGS).

Mar. 28
Pa 2 Tmax O08:L47:20

C&GS card 28-6k:
07:59:h0.7
57.9° W, ,-150,3% W,
h about 25 km
Magnitude 4.4 (CGS).

Mar. 28

U Z iP  08:41:10.7 c
Pa Z iP 09.4 ¢

C&CS card 28-6L:
08:33:47.0
SO Nas 150.0° W
h about 25 km
Magnitude 5.25-5.5 (Brk),

5.6 (CGS).
Mar. 28
M Z iP 08:L47:14.0 c
u Z Tmax 09:27:27
Pa Z Tmax 27
Ha Z Tmax 09:25:53

C&GS card 28-64:
08:39:54.9
57.5° N., 151.6° W.
h about 20 km

28

Mar. 28

u 7z Tmax 09:&2:07
Pa Z Tmax 09:L41:LT
Ha 2 Tmax 09:40:27

C&GS card 28-6kL:
08:55:22.8
56.7° N., 151.9° W.
h about 25 km
Magnitude 5.1 (CGS).

Mar. 28

U % eP 09:08:10.7 d
Hi Z eP 07.6 4
U 7 Tmax 09:47:32

Pa Z Tmax Bl

Ba, G Tmax 09:46:02

C&GS card 28-6L:
09:01:00. 5
56.5° N., 152,0° W.
h about 20 km
Magnitude 6.2 (Pas), 5.5-
(Brk), 6.0 (CGS

Mar. 28

U z Tmax 09:52:17
Pa Z Tmax 09:52:16
Hi Z Tmax 09:51:56
Ha Z Tmax 09:50:49

C&GS card 28-6L:
09:05:56. 4
56.6% N. ; 153.2° V.
h about 25 km
Magnitude 5.3.

Table 5. Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28

u 2 Tmax 10:20:21
Pa 2 Tmax 10:20:19
Hi Z Tmax 10:20:00
Ha 2 Tmax 10:18:47

C&GS card 28-6L:

09:34:01.5

56.8° N., 152.3° W.
h about 20 km
Magnitude 5.0 (CGS).

March 28

M 7 eP 10:00:34.7 ¢
Pa Z eP 33.6 ¢
Hi 2 eP 32.0 ¢
Pa 2 Tmax 10:43:41

Hi & Tmax 10:43:17

Ha % Tmax 10:42:20

C&GS card 28-6.L:

09:52:55. T

59.7° N., 146.6° W.

h about 30 km

Magnitude 6.2 (Pas), 5-5.25
(Brx), 5.5 (cGs).

March 28

U

Z Tmax 11:04:20

Pa Z Tmax 11:04:15
Ha Z Tmax 11:02:Lp

C&GS card 28-6L:

10:17:48.5

56.6 N., 152.2 W.

h about 15 km
Magnitude 5.1 {(CGS).

Mar. 28

Hi

Z eP  10:40:19.1 ¢
s eP 16.0 c

C&GS card 28-6L:

10:33:00.2

5T.T° N., 152.2° W.
h about 35 km
Magnitude 5.2 (CGS).

25

Mar. 28

u A Tmax 11:27:30
Hi Z Pnax. 1127 115
Ha Z Tmax 11:26:17

C&GS card 28-6lL:
10:35:31.2
60.9° N., 143.7° W.
h gbout 25 km
Magnitude 5.1 {CGS).

Mar. 28

U 7 eP  10:L42:52.6 4
Pa, 2 iP 52.1 &
U 7 Tmax 11:22:43

Pa 7 Tmax 11:22:29

Hi 2 Tmax 11:22:07

Ha Z Tmax 11:21:05

C&GS card 28-6L;
10:35:38.9
57.2° N., 152.4° W.
h about 33 km
Magnitude 6.3 (Pas), 5.75-

6 (Brk), 6.0 (cGs).

Mar. 28
Pa., % Tmax 11:48:45

C&ES card 28-6L:
10:57:18.1
60.6° N., 144 7° W.
h about 33 km
Magnitude L.T7.

Mar. 28

Pa Z Tmax 11:46:25

C&GS card 28-64:
10:59:16. 3
57.4> N., 151.6% W,
h about 30 km
Megnitude 5.2(CGS).
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Mar. 28

U iP  11:16:15.1 4
Pa 2 13.6 d
Hi Z 12.0 4
Pa Z Tmax 11:59:38

03

C&GS card 28-6k:
11:08:26.0
60.1° N., 148.4° w
h about 15 km
Magnitude 5.6 (Pas), 5.25-5.5
(Brk), 5.7 (cGS).

Mar. 28

M -z iP  11:39:50.3 d
C&GS card 28-6L:

11:32:19.0

59.0° N., 149.5° W.

h about 20 km

Magnitude 4.9 (CGS).

Mar. 28

U & eP 12:11:03.6 d
Hi Z iP 0l.1 4
U z Tmax 12:56:50

Pa 2 Tmax 12:56:46

Bi Z Tmax 12:56:24

Ha Z Tmax 12:55:01

C&GS card 28-6L4:
12:03:16.5
60.3° N., 146.6° W
h about 15 km

Magnitude 5.1 {Pas), 5.4 (CGS).

Mar. 28

U 7 i{P  12:27:59.4 ¢
Pa Z iP 58.2 c
Hi Z iP 56.8 ¢
u Z Tmax 13:07:07

Pa Z Tmax 13:07:08

Hi 2 Tmax 13:06:42

Ha 2 Tmax 13:05:38

Mar. 28--Continued

C&GS card 28-6L:
12:20:49.8
56.5° N., 154.0° W.
h about 25 km
Magnitude 6.5 (Pas), 5.25=5.75
(Brk), 6.1 (CGS)

Mar. 28

U Z  Tmax 13:20:21
Pa Z Tmax 13:20:18
Ha Z Tmax 13:18:46

C&GS card 28-6k:
12:31:29.8
59.1° N., 149.6° W
h about 20 km
Magnitude 4.7 (CGS).

Mar. 28

U Z eP 13:08:57.T7 e
Pa Z eP 56.6 c
Hi. .4 eP 55.4 ¢
U Z Tmax 13:52:22

Pa Z Phax 13:52:13

Hi- Z Tmax 13:51:58

Ha Z Tmax 13:50:46

C&GS card 28-6k:
13:01:1k4.2
60.1° N., . 14T.0° W.
h about 20 km
Magnitude 5.1 (CGS).

Mar. 28

M 7 iP  1h4:02:15.4 ¢
U Z Tmax 14:48:17

Pa Z Tmax 1L:48:09

Hi Z Tmax 1h:47:48

Ha Z Tmax 1b:L6:24

C&GS card 28-6L4:
13:54:19.9
62.1° N., 147.1° W.
h about 15 km
Magnitude 4.6 (CGS).

Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28

U Z Tmax 15:32:42
Pa Z Tmax 15:32:47
Hi Z Tmax 15:32:21
Ha & Tmax 15:30:55

C&GS card 31-6k:
1L4:46:33.6
56.1° M., 153.6° W
h about 33 km
Magnitude 4.9 (CGS).

Mar. 28

U Z iP  14:55:25.0 ¢
Pa 7 iP 2k.3 ¢
Hi Z iP 22.3 ¢
U Z Tmax 15:39:1L

P 4 Tmax 15:39:11

Hi % Tmax 15:38:32

Ha Z

Tmax 15:37:20

C&GS card 28-6l:
14:47:37.1
60.4° N., 146.5° W.
h about 10 km
Magnitude 6.3 (Pas), 5.75-

6 (Brk), 6.5-
6.75 (Pal),
5.7 (cas).
Mar. 28
U Z 4P  14:57:00.9 4
Pa Z iP  14:56:59.7 4
Hi Z eP  14;56:58.2 4
U Z Tmax 15:40:50
Pa, ' Z Tmax 15:40:56
Hi Z Tmax 15:40:27
Ha Z Tmax 15:39:30

C&GS card 28-64:
14:49:13,7
604 N., I47.2° ‘5.
h about 10 km
Magnitude 6.5 (Pas), 5.5=5.
(Brk), 5. (C )

5

31

Mar. 28

U Z Tmax 1T7:13:46
Pa, % Tmax 1T7:13:38
Ha Z Tmax 17:12:21

C&GS card 28-64:
16:26:16.9
5Ts5” N, 5 150.9* W,
h about 30 km
Magnitude 5.0 (CGS).

Mar. 28
U Z eP 16:52:12.1 ¢
U Z Tmax 1T7:35:1L
Pa Z Tmax 17:34:LT
Hit- 7 Tmax 1T7:34:32
Ha Z Tmax 1T7:33:22
C&GS card 28-6L:
16:44:35.9
59.3° N., 147.8° W

h about 25 km
Magnitude L4.75-5 (Brk),
5.3 (cas).

Mar. 28

Pe & Tmax 18:52:45
C&GS card 28-6L:
18:02:54.9
59.5° N., 149.3° w.
h about 33 km
Magnitude L.6.

Mar. 28

U Z 4P 20:36:45.5
Pa: % iP L, 7
HL 2 i ho.3
He ' & eP 37.6
U PEZ iS 20:k2:57
U PEE eG 20:45:45
U PEZ iR 20:47:39
U Z Tmax 21:20:22
Pa Z Tmax 21:20:18
H Z Tmax 21:19:59
Ha Z Tmax 21:19:02

d
d
d
d
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Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28--Continued

C&GS card 28-6L:

20:29:08.6

59.8° W., 148.7° W.

h about LO km

Magnitude 6.6 (Pas), 6.5-6.T5

(Brk, Pal), 5.8 (CGS},

6.6 (AVO).

Mar. 29--Continued

C80S card 29-6L:
01:29:33.7
5Ten” Ney 151,3° W
h about 20 km
Megnitude 4.6 (Pas), 5.75-6
(Brk), 5.6 (CGS).

Table 5.--Distant earthquakes--continued
The Good Friday Alaskan Earthquake and its aftershocks

Mar. 29--Continued
Ha Z Tmax 05:02:18

C&GS card 29-6l;
O4:12:15.7
60.2° N., 145.5° W.
h about 15 km

Mar. 29
C&GS card--Continued

h about 20 km
Magnitude 4.4 (cas).

Mar. 28 Mar. 29 Magnitude 5.2 (Pas), Mar. 29
U Z  Tmax 00:34:09 U Z  Tmax 02:34:31 g'§5E§Gé§rk)’ Pa 7  Tmax 06:24:21
Pa z, Tmax 00:33:55 Pa 7 Tmax 02:34:22 . 5 .
Hi 2  Tmax 00:33:31 Hi 2  Tmax 02:34:06 B C&gi §$riTei-6A:
20, Ha Z Tmax 02:32:52 B, o TR

Ha 2 Tmax 00:32:21 ) ! [ LA e

3 -6lL: C&GS d 29-6kL: max 05:30: h about 25 km
C&gz.ig?SEQg 6L: 01:i3f18.2 Pg Z Tmax 05:38:35 Magnitude L4.8.

57.50.N ; S 56.3° N., 153.7° W. gl 7 Tmax 05:38:05
ot 3 h about 20 km a Z  Tmax 05:36:56 Mar. 29

h about 33 km
Magnitude 5.0 (Pas),

Magnitude 4.8 (CGS).

§ C&GS card 29-64: U Z eP 06:11:48.7 ¢
5,2-?652)(Bwk), e, ou:5}:53.3 U  PEZ 48 063173k
5, ; Mar. =2 56.8 N.L,L 152.4° w. U PEE iG 06:20:10
U z Tmax 02:54:09 h abgut 0 km U PEZ iR  06:21:50
Mar. 29 L Tmax 02:5%4:09 Magnitude L4.8. U 7 Tmax 06:50:49
R o 7 T (09553243 Pa Z Tmax 06:50:46
Pa Z Tmex 00:59:09 H; 7, Tmax 02:52:38 Mar. 29 Hi 2 Tmax 06:50:22
Ha Z Tmax 06:48:58

C&GS card 29-64

00:12:32.3

56.8° N., 153.4° W.
h about 33 km
Magnitude 4.5 (CGS).

C&GS card 29-6k:
02:07:L41.6
56.5° N., 152.6° W.
h about 20 km
Magnitude 4.5 (CGS).

Pa 2 Tmax 05:54:50

C&GS card 29-6k:
05:08:25,8
567> N, 150472 W,

C&GS card 29-6L:
06:04:4k4, 5
36. 1% N:, 15k 3% W
h about 30 km

Mar. 29 Mar. 29 EaZEEEEaiou%g (cas). SR ?ﬁgkgfagzé.§52?£§i§,

M % eP  01:17:16.k c : : AL st $ir, 15G 5.6 {(CGS).

C&%i:ggf%6?id6h: - i & Pa Z Tmax 06:0Lk:21 :ar. 29 : il
g9ég;uf‘§oli§'20 W. C&%i:§§f25?§'6“‘ C&gi-ig?ieei-éu: Pa % Tﬁii 8?233253
Magnitude 5.2 (Pas), 5.25-5.5 5T.0% N, ; 15L.7° W. = Ha Z Tmax OT:38:00

59.5° N., 147.4° w.

20 k
nEa 5 h about 33 km

(Brk), 5.5 (Pal),

. e 5 (ces). C&GS card 29-6k:
5.5 (cGs). Magnitude 5.2 (CGS) Magnitude 3.9 (CGS). 06:53:19.5
L s 56.0° .5 154.5° W.
Mar. 29 Mar. 29 Mar. 29 b siquts o5 n
) o Magnitude 4.8 (cGs).
7 T 02:17:05 U % iP  0L4:20:01.9 c .
ga 2 Tzzz 02:l$:05 s = Tmax 05:03:45 Pay  F Tmax 06:08:24
Hi 7 Tmax 02:16:h2 Pa Z  Tmax 05:03:h2 C8GS card 29-6k:
Ha 2  Tmax 02:15:42 Hi Z  Tmax 05:03:23 05:21:09. 8
5 57.1° N., 150.4° W,

33
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Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 29, 1964

Pa 7 Tmax 08:04:51

C&GS card 29-6L:
07:18:08.0
57.0° N, 153.8° W,
h about 25 km
Magnitude 4.8 (CGS).

Mar. 29

M V4 eP 08:00:00.2 d
U 7 Tmax 08:38:59

Pa Z Tmax 08:38:32

Hi Z Tmax 08:38:37

Ha Z Tmax 08:37:13

C&GS card 29-6L:
07:52:46. 4

56,1° N., 15Lk.2° W.
h about 25 km

Magnitude 4.9 (Pas), 4.8 (CGS).

Mar. 29
Pa 2 Tmax 08:52:21

C&GS card 29-64:
08:06:03.7
56.6° N., 152.L4° W.
h about 25 km
Magnitude 4.5 (CGS).

Mar. 29

U . Tmax 08:54:08
Pa. Z Tmax 08:54:05
Ha Z Tmax 08:52:38

C&GS card 29-6k:
08:07:52.3
56.5° N.., 152.6° W.
h about 20 km
Magnitude 4.9 (CGS).

Mar. 29

Pa 2 Tmax 09:36:25

C&GS card 29-6k:
08:50:03.6

Mar. 29--Continued

C&GS card 29-64--Continued

56.7° N., 152.1° W.
h about 33 km
Magnitude 4.3 (CGS).

Mar. 29
Pa. % Tmax 09:53:09

C&GS card 29-6k:
09:06:44.8
56.6° N., 152.2° W.
h about 15 km
Magnitude 4.8.

Mar. 29
M Z eP 09:23:29.2 d

C&GS card 31-6L:
09:15:55. 4
58.4° N., 150.5° W.
h about 15 km
Magnitude 4.6 (CGS).

Mar. 29

U 2 iP  10:15:4k.2 4

C&GS card 29-6lL:
10:08:02. 4
60.0° N., 148.6° W.
h about 20 km

Magnitude 5.0 {Pas), 5.25-5.5
(Brk), 5.3 (CGS).

Mar. 29

M 7 eP NQebT 05,2, e
Pa Z Tmax 11:37:39

C&GS card 29-6k:
10:49:40.3
58.2° N., 150.4° W.
h about 25 km
Magnitude 5.2 (CGS).

Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 29, 1964

M 7 eP 12:03:56.5 ¢

C&GS card 29-6k4:
11:56:33.0
58.0° N., 151.6° W.
h about 20 km
Magnitude 5.1 €CGS).

Mar, 29

§) Z Tmax 13:39:22
Ba: B Tmax 13:39:19
B 5 Tmax 13:38:59
Ha Z Tmax 13:37:59

C&ES card 29-6lL:
12:48:05.9
59.9° N., 145,6° W.
h about 25 km
Magnitude 4.5 (CGS).

Mar. 29
Pa Z Tmax 16:25:17

C&GS card 29-6L4:
15:39:28.6
56.1° N., 154.L4° W,
h about 25 km
Magnitude 4.2 (CGS).

Mar. 29
U z eP 16:17:02.8 4

C&GS card 29-6L:
16:09:15. 3
603" N. o 446 6" W
h about 15 km
Megnitude 4.8 (cGs).

Mar. 29

U Z Tmax 1T7:10:05
Pa Z Tmax 1T7:09:59
Hi Z Tmax 17:09:39
C&GS card 29-6l:
16:18:29.3
60.4° N., 146.0° W.

35

Mar. 29--Continued

h about 15 km

Magnitude 4.9 (Pas), 5.0 (CGS).

Mer. 29

U 7, eP  16:48:41.8 ¢
Pa % eP hi.o e
Hi 2 eP 39.0 c
Ha 7 eP 33.8 ¢

U PEZ eS 16:55:06
U PEE eG 16:58:08
U PEZ iR 16:59:50
U 7 Tmax 17:31:4T
Pa Z Tmax 1T7:31:52
Hi Z Tmax 1T:31:33

C&GS card 31-6L:
16:40:57.9
59.7° N., 147.0° w.
h about 15 km
Magnitude 5.8 (Pas), 5.5-
(Brk), 5.6 (cas

Mar. 29

U Z eP  16:53:15.L 4
U 7z Tmax 17:36:26

Pa 7 Tmax 17:36:29

Hi 2 Tmax 1T7:36:01

C&GS card 31-6k:
16:45:33.6
59.8° N., 146.9° W.
h about 20 km
Magnitude L4.75-5 (Pas),

6.25 {Pal), 5.3 (cGs).

Mar. 29

U 7 iP  17:01:14.3 ¢
Hi 2 iP 1.5 @
U Z Tmax 1T:L44:58

Pa Z Tmax 1T7:45:10

HL & Tmax 1T:44:40

Ha 2 Tmax 17:43:46

C&GS card 29-6L:
16:53:26.6
60.3° N., 146.9°% W.
h about 15 km

Magnitude 4.75-5 (Brk), 5.2 (CGS).
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Table 5.--Distant earthquakes--Continued

Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

The Good Friday Alaskan Earthguake and its aftershocks

Mar. 29, 1964 Mar., 29--Continued
Pa Z Tmax 18:12:18 C&GS card 30-6k: Mar, 30--Continued Mar. 30--Continued
02:18:06.3 08GS Bl .

C8&GS card 29-6L: 56.6° N., 152.9° W. oT=§3f§a?8 b C&ﬁ%.;;f273g'6h-
17:26:00.2 h about 25 km 50.9° N., 1L45.7° W. 58-h°.N ; 149.2° W
56.4° N., 153.3° W. Magnitude ?.6 gPaz), 6&g-§575 I abeut 15 ki f et e i
h about 33 km (Brk), 0,75 (Fal), MaEmttute 6.2 (Pas e fa e N o
Magnitude 4.1 (CGS). 5.8 (CGS). 6.2556?5)EP21§? (Brk) gnitude 5.0 (CGS).

Mar. 29 Mar. 30 5.6 {cas). Mar. 30

Pa 2  Tmax 20:00:26 U Z  Tmax 03:28:20 Yar. 30 g é ;P 32355333-2 c

Hi 7  Tmax 20:00:08 Pa 2  Tmax 03:28:15 Pa Z  Tmax 08:L42:3L 5 e L 02:35:

Ha 2  Tmax 19:58:57 Hi Z  Tmax 03:28:01 Ha 7  Tmax 08:41:40 H? - Tmax 02:3Z:Ei

Ha Z Tmax 03:26:52 + max 02:34:

C&GS card 29-6k: C&GS card 30-6k: Ha 2 Tmax 02:33:27
19:09:03.3 C&GS CARD 30-6k: 07:56:29.1 1
60.1° N., 146.0° W. 02:41:59.6 56.3° N., 154.4° W. C&ﬁﬁ_ig?io3g'6h-

h about 15 km 56.5° N., 153.0° W. h about 20 km 56'h°'m U i e
Magnitude 4.6 (CGS). h about 30 km Magnitude 5.0 (CGS). gei e g 52.5" W.
Magnitude L. 9. ab?ut 20 km
Mar. 29 Mar. 30 Magnitude 5.2 (CGS).
Mer. 30

M 2z iP 23:57:10.7 d Far =2 o 09:25:32 Mar. 30

Hi 2 Tmax 00:39:45 U Z Tmax 05:13:29 Ha Z Tmax 09:24:5 o

Ha Z  Tmax 00:38:55 Pa Z  Tmax 05:13:17 g g eP 19:12:27-0 c

Hi 2  Tmax 05:12:57 C&GS card 30-6k: .2 Tmax 12356121

C&GS card 29-64: Ha Z  Tmax 05:11:54 08:40:10.7 H? : Lmax 19:56: 3
23:49:28.6 56. 5° N., 153.0° W, i Tmax 12:56:33
59,9° N., 147.1° W. C&GS card 30-6k: : h about 20 km Ha 2 Tmax 12:55:29
h about 20 km Ok:22:43.1 Magnitude 4.3 (cas). _
Magnitude 4.8 (ces). 59.5° N., 146.3° W. C&ﬁgog??i330-6h.

h about 15 km Mar. 30 o '514 e

Mar. 30 Magnitude 4.5 (CGs). . g 18T, .

u z Tmax 10:1k4:1L h about 25 km

U Z eP 02:25:18.2 ¢ Mar. 30 Pa Z Tmax 10:1k4:21 Magnitude 5.0 (Pas), 5.0 (CGS).

Ps 7 eP 17.0 ¢ : Hi Z Tmax 10:13:55 Mar. 30

Hi & eP 15.4 ¢ U 7 eP 07:1T7:18.2 ¢ Ha Z Tmax 10:12:55 _

H % iP 11,0 Pa % iP 1T.4 ¢ B

U PEN 18 02:31:16 : we 2l 0EP 08.8 ¢ C&GS card 30-6k: Mz eP 12:21:M1c

U PEZ iR  02:35:00 U PEZ iS 07:23:32 09:23:05.0 28

U 2  Tmax 03:04:25 U  PEN i  07:26:58 59.9° W., 145.6° W. e 6l

Pa Z  Tmax 03:04:31 U | PEZ iR 07:28:12 h about 33 km 58.0° N., 151.6°

Hi Z  Tmax 03:04:04 U S iRy og;oo:ug Magnitude 4.5 (CGS). . ébout'55 Em- We

103 00:00: < :
o e 5 5 et 5.5 (c).
Ha Z Tmax 07:59:31

i Ha Z Tmax 11:46:17
3 37
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Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 30, 196L4--Continued

0) Z Tmax 13;29:07
P2 2 Tmax 13:29:06
Hi =2 Tmax 13:28:39
Ha 2 Tmax 13:27:41

C&GS card 30-6k:

12:38:16.0

3947 N, , 146.9% W.
h about 30 km
Magnitude 5.0 (CGS).

Mar. 30

U i Tmax 13:45:54
Pag & Tmax 13:45:59
Hi 2 Tmax 13:45:37
Ha % Tmax 13:bLb:b1

C&GS card 30-6L:

12:55:12.5

59.7° N., 147.0° w.
h about 30 km
Magnitude 4.6 (CGS).

Mar. 30

M Z eP 13:10:45.7
U 7 Tmax 13:50:08
Pa, & Tmax 13:49:55
Hi Z Tmax 13:49: 47
Har NE Tmax 13:48:35

C&GS card 31-6L:

13:03:34.9

56,57 No'y 152, T Wi

h about 20 km

Magnitude 5.3 (CGS), L.75-
5 (Brk), 5.5=5.75
(Pal); 5.3 (0GS).

Mar. 30

U Z Tmax 1L4:18:45
Pa Z Tmax 14:18:35
Hi 2Z Tmax 14:18:20
Ha 2 Tmax 1b:17:11

38

Mar. 30--Continued

C&GS card 30-6L:
13:32:08.5
564> N, , 152.6° W.
h about 15 km
Magnitude 4.8 (c@s).

Mar. 30
M Z eP 1520527, 1.d

C&GS card 30-6L:
15:07:49.3
B8 L, LLO 6% W
h about 25 km
Magnitude 5.3 (CGS).

Mar. 30

Hi & iP  16:16:36.5 c
U 7 Tmax 16:56:02

Pa Z Tmax 16:55:55

Hi Z Tmax 16:55:34

Ha Z Tmax 16:54:35

C&GS card 30-6L:
16:09:28. L4
56.6° N., 152.1° W.
h about 25 km

Megnitude 5.5 (Pas), 5.5-5.75
(Brk), 5.75-6 (Pal),

5.5 ACaS).

U Z Tmax 1T7:30:51
Z Tmax 17:30:35
Hi Z Tmax 17:30:11
Z Tmax 1T7:29:16

C&GS card 30-6L4:
16:38:26.5
60.1° N., 150.7° W.
h about 15 km
Magnitude 4.4 (cGs).

Mar. 30

U 2 Tmax 17:39:48

Table 5.--Distant earthquakes--Continued
The Good Friday Alaskan Earthquake and its aftershocks

Mar. 30--Continued

Pa Z Tmax 1T7:39:35
TEae e Tmax 17:39:18
Ha 2 Tmax 17:38:11

C&GS card 30-6k:
16:53:07.7
56.6° N., 152.2° W.
h about 15 km
Magnitude 5.0 (CGS).

Mar. 30

Pa 2 Tmax 17:50:47
Ha 7 Tmax 17:49:19

C&GES card 31-6L;
17:04:21
56.7° N., 152.5° W.
h about 33 km
Magnitude 4.3 (CGS).

Mar. 30

Ha: 2 Tmax 18:05:18

C&GS card 30-6L:
17:16:06.7
59.6° N., 146.5° W.
h about 33 km
Magnitude 4.3 (CGS).

Mar. 31

Ha Z Tmax 02:4h4:17

C&GS card 30-6L:
01:5T7:54.3
51.6° N., 150.1° W,
h about 20 km
Magnitude 4.8 (cGs).

Mar. 31

Pa Z Tmax 03:29:49
Ha Z Tmax 03:27:56

C&GS card 30-6L:
02:43:35.6
56.7° N., 154.0° W.

Mar. 31--Continued

h about 20 km
Magnitude 4.7 (CGS).

Mar. 31

Pa Z Tmax 05:33:4L
Hi 2 Tmax 05:33:21
Ha: & Tmax 05:32:12

C&GS card 30-6k:
O4:L46:06.1
ST6% Weus: 15L.8° MWs
h about 33 km
Magnitude 4.7 (CGS).

Mar. 31

U Z 1P 11:11:06.2 ¢
Pa 7 eP ok.6 ¢

C&GS card 30-64:
11:03:35. 4
58.9° N., 149.9° W.
h about 20 km
Magnitude 5.0 (CGS).

Mar. 31
U Z Tmax 12:39:50
Pa 2 Tmax 12:L0:07
Hi % Tmax 12:39:37
Ha Z Tmax 12:38:33

C&GS card 34-6L:
11:53:14. 4
56.5° M., 152:3% M.
h about 25 km
Magnitude 4.8 (CGS).

Mar. 31

Pa Z Tmax 13:40:07
Ha Z Tmax 13:38:39

C&GS card 31-6L:
12:53:43.6
56.7° N., 152.2° W.
h about 33 km
Magnitude 4.3 (CGS).
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Table 5.--Distant earthquakes--Continued

T'he Good Friday Alaskan Earthquake and its aftershocks
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The following persons or agencies reported "felt" earthquakes during
the first quarter, 196k. Their assistance is gratefully acknowledged.

Kilauea summit area

Mr. and Mrs. G. Yong
Mrs. W. Mist

Mr. H. Powers
Mrs. C. Wentworth
Mrs. V. Hansen
Miss M. English
Mr. W. Cuskelly
Mr. R. Koyanagi
Mr. A, Yamamoto
Mrs. Q. Duncan
Mr. J. Forbes

North Hawaii

Honokas Police Dept.
Mrs. R. Eklund

Mrs. P. Christensen
Mres. P. Richards
Mrs. A. Walker

Mr, E. Van Gorder
Mre. E. Lindsey

Hilo region

Mr. R. Baldwin
Mr. C. Shoemaker
Mr. J. Bryan

Mr. H. Pierce
Mrs. B. Shaffer
Mr. W. Southward
Mrs. C. Guerino
Miss E. Patten
Mrs. H. Lewis
Mre, C. Hubbard
Miss R. Chiquita

Puna

Mr. R. Williamson
Mrs., D. Isbell
Mr. H. Warner

Mr. K. Kimura

Kau

Mrs. P. Billings
Mrs. A, Paivs
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Chronological summary

Hawaiian volcanoes were exceptionally quiet during the second quarter
of 196L4. From April 1 to May 15 no measurable tilting was indicated by
the short-base tiltmeter that is read daily. During this span of time
there were a few bursts of tremor (April 16 to April 22) and six scattered
earthquakes barely large enough to be felt. On May 23, in the Kaoiki
fault system, an earthquake of magnitude 3 was followed by 27 aftershocks
in less than 2 hours. A Kohala-centered quake of 3.5 magnitude was felt
on May 28. Two quakes were felt on June 4, the first at about 08130™ from
45 km depth under Kilauea, and the second at about l3h30m, from a shallow
quake on the southeast flank of Mauna Loa. Other quakes were felt on
June 8, 17, and 18.
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Figure 1.--Map of the island of Hawaii showing seismograph stations
operated by the Geological Survey and localities mentioned in the
text. Epicenters of loeal earthquakes are given in terms of

geographic coordinates, which are indicated at the edges of the map

2

Tilting of the ground around Kilauea caldera.--Tilting of the
ground around the summit of Kilauea is monitored daily by a short-base
water-tube tiltmeter in Uwekahuna Vault, and at irregular intervals
it is measured on a regional scale by means of a network of field
tilt-bases and a portable water-tube tiltmeter. The attitude of the
ground surface at each tilt base is reported in terms of north-south
and east-west tilt coordinates. Both coordinates at each station were
arbitrarily set equal to 500 when measurements at that station were
begun. Increasing tilt coordinates correspond to northward and
eastward tilting of the earth's surface, i.e., to a relative subsidence
toward the north and east. A one-unit change in coordinate corresponds
to a tilting of 1 microradian (1 mm per km) in the direction indicated.
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e / TILTING RATE 2.5 X I0® RADIANS / MONTH
= JAN 22, 1964 - APR 27, 1964

rrr//fi‘s?o / T B KM

Figure 2:——Tilting of the ground around Kilaues calders January 22 t
Ap?ll 27, 196L. The vector depicting tilting at a,given tilt b ¥
points in the direction of maximum relative subsidence and b i
length proportional to the rate of tilting during the measu;:;eit

interval. Closed circles represent field tilt bases;

short-base water-tube tiltmeters. Ghs: BLEGECS,

Seismic summary.--Events recorded by the U.S. Geological Survey
seismograph network in Hawaii fall into two categories: local earthquakes
and tremor originating in the region of the Hawaiian Islands, usually
within 100 km of at least one seismograph, and distant earthquakes
originating more than 3,000 km from Hawaii. As an index of seismic activity
at Hawaiian volcanoes, daily counts of earthquakes and minutes of tremor
recorded by seismographs in Hawail are listed in table 3. The earthquakes
are separated into groups on the basis of region of origin as determined by
analysis of records obtained daily at the Observatory (u, M, A, D, N, WV,
MP). Earthquakes of magnitude 2.5 or greater are generally sufficiently well
recorded to be located with greater precision; they are listed individually
in table 4. Data on identifiable phases from distant earthquakes are
listed in table 5.

Locations of the seismograph stations and essential data on the
stations are listed in table 6, of summary 33.
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Table L. --Local earthquakes recorded by seismographs of the U.S. Geological sSurvey ,
April, May, and June 1964

[Entries for a given quake are: date, origin time (Hawaiian Standard Time), magnitude, depth, epicenter,
and felt report. All earthquakes of magnitude 2.5 and larger, as well as many favorably located
smaller ones, occurring on or near the island of Hawaii are included in the list.

In the following list, some origin times are followed only by "KM 30" and a statement of magnitude.
These are all members of a continuing family of quakes noted also in other Summaries. The best
mean focus for this group is beneath Halemaumau at a depth of 30 km (19°24. 1% N., L55%17.1% M. ).

In the following list a number of quakes are described as "Upper east rift" (see Summary 28). Their
average epicenter is approximately 19221 5% Wiy 155°14' W. about 2 km south of Aloi Crater at
near-surface depth.

The mean focus of the magnitude 6.1 Kaoiki fault system earthquake of June 27, 1962, and its aftershocks
is 19°24' N., 155°25' W., at a depth of 3-8 km. This focus has bee abbreviated "Kaoiki"]

Date Time Magni- | Depth Epicenter Felt
(196k4) tude (km) Report
h m s Lat. N. Long W. Description
April 1 |02 28 111 53.0 3.9 e T L Kaoiki--==========----+ Felt over half of
island of Hawaii.
2 |00 47 108.0 ol 8 |19°16.1' | 155°13.8' |4 km WNW of Apua Point | ----------mmmonma-
2 |05 41 | 57.4 2.0 e e e KM 30-=-=mcmmmmmmmmmmed cmmmem e e m o --
2 |22 18 | 51.0 2.9 B e ettt Ka0iki-====cmmmmmmm—mmo Felt in Pahala
3110 o7 '| 5.5 8.7 8 |19°48! 156° 09" LO km NW of Kealakekua | ==---=---=c-cm=mmm
3118 ok | 5k4.5 5.0 g3 fhotei. 7 | 155°08:0" 5 km E. of Makaopuhi | -------======-----
7 I 39 | 08.5 2.5 3 |1g°sk.0' | 155°54.0' |17 km NNE of Pohakuloa | -----==========---
5] 01 00 | 00.2 2.0 P e KM 30=-cmmmmmmmmmmmmm= | mmmmmcmmm e
6 | Ok 19 | 22.0 0.3 3. B9 19.0! 155°10.2' |6 km S. of Makaopuhi-= | ======---------=-==
Gl [ 4s | 57.5 2.3 8 [1oPli5.8" | 155°22.2" |32 km WW of Bllo-r—-- | =e=cocoasesconsrms
Vi B 03 | 24.5 ;3 B T e KM 30--==ccmmmommmmmm= | mommmmecmmm oo m oo
8107 39 | 49.5 2,5 145, bigean. 1t {as5 371> |7 ku AW of North Bay | ~sessscsxcr-caoacs
seismometer.
9| 08 (o= 1Y o P g, 3 |19°17.7' | 155°11.9' |9 km SSW of Makaopuhi | ----==-==-=-------
10| 19 13 1658.5 = 7§ R B I e KM 30-=--cmccmmmmmmme | mmmemmmm e
10| 21 50 |32.7T 5.1 3 [19°28.5" | 155°09.3" |8 km SSE of Maksopubil [ =rm-ceccc-oo=mmes
11| 03 29 |53.3 2.5 S B I e Kaoiki--m=mmmemcmmeme | mmmmmm e e
11| 19 51 | 0L.5 2.4 13 |19°13.7' | 155°29.8" 3 km NW of Pahala---- | =-===cc=mc----—-=-
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I Table 5.--Distant earthquakes--Continued
Table 5.--Distant earthquakes--Continued
April 11 April 13--Continued
M Z iP 01:13:19.T ¢ C&GS card--Continued April 17, 1964
& = AR 19.5 ¢ 6.9° N., 126.6° E. M z iP 06:09:27.4 d April 23--Conmtinued
U Z }P 19.6 ¢ Near east coast of Mindanao, D 7 iP 26.6 4
Pa Z iP 20.9 ¢ Philippine Islands Pa 7 eP 20.4 Ke 7 iP 29,3 @
il - e 20.0 e h about 110 km. NB 2 iP 26.9 a U PEZ iPP 03:L47:33
i &2 22.h e : B Z iP 29.7d | U PEZ iPPP 03:49:28
C&GS card 33-6k: April 1h Na Z eP ol 5 ¢ U PEZ iS  03:54:11
01:04:30.2 : Ke Z iP 2h. 7 4 U PEZ iSS 03:59:08
29.0° 8, , 178.9° W. M a1 AP 16:31:53.6 d Ke Z Tmax 07:08:08 U  PEZ iSSS 0k:02:38
Kermadec Islands C&GS card 35-6L: C8GS card 35-6L: U PEN iG  OLk:0OL:19
h about 302 km 16:18:54 06:00:00. 2 U PEZ iR  0k4:07:16
Magnitude 5.3 (CGS). 8fag., 197,37 B, 6.6° 8., 154.9° E. C&GS card 36-6k:
] Sumbawa Island region Solomon Islands 03:32:50.3
Sprtldo h about 58 km Felt: Buin & Omori 5.3 8., 134.0°% E.
M 7 iP 11:20:40.8 ¢ Magnitude 5.3 (CGS). h about 85 km Aru Islands region
A % iP 40.3 ¢ . ' Magnitude 5.4 (CGS), h about 33 km
D Z iP 11:20:39.6 ¢ April 16 6.4 (HVO). Felt: Dargiﬁ,(ggggralia
MP 7 eP 4O.1 e April 1 Magnitude 6.4 | 5
U 7 oD Wors e M Z  eP 01:14:23.8 ¢ April 19 6.8 (Ev0).
Pa % eP s o U PEZ ePS 14:41:10
NB Z ip 40.3 ¢ C&GS cirdh35—64: U PEZ eSS 1h:h7:0L April 24
2 = Qs = » . .
A - 12.9 ¢ LIORSR2 o o 1h:03:10 M Z  eP 06:06:36.2 d
ks ©Z ip 39.5 ¢ 37.0° N., 1h2.7° E. C&GS card 35-6L: D Z &P 35.5 d
Ha 7, P 16 Off East coast of Honshu, Japan G4 T i
i T e 14:12:21.9 Pa Z P 39.2 4
e 60.5° S., 58.3° 8 NB Z  iP 36.1 d
, Magnitude 5.1 (CGS). . +5 2O, . -
C&ii iérga3g-6h' e 51 (06s) Near South Shetland Islands B 2 1P 38.7 d
Rop = Avrid 16 h about 33 km Na 2 iF 34.9 a
0 dS-JIlI9-§ W, s Magnitude 5.1 (CGS). ¥e b2 BB =350 @
o b o B . U PEZ i  06:07:06
f{aaboztdgg krll; ( ) u PEZ R 14:00:46 ALI'll_?E U PEN iS 06:15:14
i tu .4 (ces). : SO0 - o
Ehlinieis C8GS card 35-6l: M Z iP 20:09:09.9 a U PEE iG 06:22:26
April 13 13:43:08.9 A Z eP 09.5 d U PEZ iR 06:25:14
CA . | S el ° NB Z iP 08.7 d
M z eP 08:54:49.3 4 52.1° ., 169.L° . = i R C&GS card 39-64:
A 7, eP 50,01 d Fox Islands, Aleutian Islands " 05:56:10.1
D 7 eP 49.3 a h about 33 km C&GS card 36-6k: 515 ey 1hl 2%
Magnitude 4.9 (CGS). 20:00:22.8 North-East New Guinea
C&GS card 33-6L: 4 L5.5" B, 167.5% B. h about 106 km
08:45:04.6 April 16 New Hebrides Islands Slight damage at Hagne
20,35 N, 5340 IR h sbout 123 km Felt widely
2 . . X !
Bob THlann s seion ﬁ ; ei 11k gg.t g Magnitude 5.0 (CGS). Magnitude g.g-?égg)(5$kgﬁvo)
h ‘about 309 km € ; April 23 - i ;
Magnitude 5.1 (CGS). Na Z P 56.3 d - 5 :
; C&GS card 35-6l: 5 2 }g OS:&M:QS.% c
April 13 14:05:1k4.9 D s el C
- T-0* 8., 155, 1° B & iP 25.7 c
M 7 iP 11:38:34.0 4 ’ 2 ; ) U Z iP 26.5 ¢
A 7, ip 34.3 a Solomon Islands . Pa Z eP 28.5 ¢
Felt: Kieta & Omori NB 7 ip 6
C&GS card 33-6L4: h about T8 km Hi = e Eg. c
11:26:52.1 Magnitude 5.4 (CGS). : 20.3 ¢
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April 24, 196L
M

Z eP 14:50:50.1 ¢

A % iP 49.6 ¢
D Z iP 50.0 ¢
U z iP 49,9 ¢
NB Z iP 52.9 ¢
Hi Z eP 49.3 ¢
C&GS card 38-6k:

14:40:28. 3

13.3> N., 88:8° W.

Near coast of El1 Salvador

h about 158 km

Magnitude 6 (Pal), 5.1 (cGS).
April 27
U PEN ePS 07:09:38
U PEE eG 07:21:26
U PEZ eR 07:25:26
C&GS card 39-64:

06:4k:25.1

60.1° 8, , 151.0% B,

Balleny Islands region

h about 33 km

Magnitude 5.0 (CGS), 6.0 (HVO).
April 28
M 7 Tmax 13:12+50
A Z Tmax 51
D Z Tmax 51
U 7 Tmax 35
Pa Z Tmax 25
B Z Tmax 50
Hi Z Tmax 09
C&GS card 38-6L:

12:21:25.6

59,0° W.; 138.7° W.

Near coast of southeastern Alaskas
h about 33 km

Magnitude 4.6 (cGS).

April 30
M 2 eP 16:13:06.0 a
U PEN eS 16:21:11
U PEN G 16:26:53
U PEZ eR 16:29:09
NB Z Tmax  17:14:09
C&GS card Lo-6lL:
16:03:31. 4

L. 6° 8.y 153.2% B,
New Ireland region
h about T8 km

Felt: Londolovit, Rabaul
Msenitude 5.2 {cés). 5.8 (avo).

May 2
M 7 iP 16:20:04.0 4
U 7 eP ok.8 a4
U PEN iS 16:27:25
U PEN iG 16:32:15
U PEZ iR 16:3L4:31
C&GES card 38-6L:

16:11:00.2

k5.5° N., 150.3° E.

Kurile Islands

h about 35 km

Magnitude 5.7 (CGS), 6.6 (HVO).

May 6

U PEZ eS 08:27:27
U PEN eG 08:31:51
U PEZ eR 08:33:59

C&GS card 38-6L:
08:10:47.5
TS 65, 80 B,
Solomon Islands
h about LO km
Magnitude 5.1 (CGS), 5.6 (HVO).

May T
M 7 iP 08:08:15.7 ¢
A Z eP 17.6 ¢
D Z eP 15.9 ¢
U 2 iP 16.5 d
Pa Z eP 17 Die
NB Z iP 14.1 ¢
Hi (z eP 16.1 ¢
Na 7 eP 15.6 a
Ke Z eP 12.0 ¢
Ha 7z eP 08:08:07.3 ¢
U PEE iS 08:16:31
U PEN iG 08:22:47
U PEZ iR 08:24:51
C&GS card LO-6L:

07:58:14.3

40.4° N., 139.0° E.
Off coast of northern Honshu,
Japan.
Felt: Northern Honshu and
Hokkaido.
h about 33 km
Magnitude T (Pas), 7 (Brk),
6.5-6.75 (Pal),
6.2 (ces), 7.1 (HVO).

22

Table 5.--Distant earthquakes--Continued

May T
Ke 4 iP

C&GS card L40-6L:
11:11:04.9
30.6% Nuy IZTT> B
Off south coast of Honshu, Japan
h about 469 km
Magnitude 5.1 (CGS).

1L:20:30,3 ¢

May T
M 2 eP 20:22:50.0 4
U PEN iS 20:31:07
U PEZ eSS 20:35:03
U PEN  iG 20:37:09
U PEZ iR 20:39:23
C&GES card 38-6L:
20:12:49.3

10.5° M., 139.0° E.

Off west coast of Honshu, Japan
Minor damage in Akita Province

h about 33 km

Magnitude 5.9 (CGS), 6.5 (HVO).

May 8
U PEZ eS 23:52:59
U PEZ eR 23:56:17

C&GS card 38-6L:
23:40:4k,1
52.2° N., 169.5° W.
Adreanof Islands, Aleutian
Islands
h about 20 km
Magnitude 5.2 (CGS).

May 9
M % eP 02:09:16.3 ¢
U PEZ eR 02:17:59
C&GS card LO-6k:

02:02:28.8

52.2° N., 169.6° W.

Adreanof Islands, Aleutian
Islands

h about 25 km

Magnitude 5.1 (CGS).

23

May 10
M Z iP 05:49:29.6 .
D 7 iP 20.8 o
U A eP 30.1 o
NB Z iP 28.4 ¢
Hi Z eP 30T
Ke Z iP 85,7 &

C&GS card Lo-6k:
05:39:42.6
29,0° N., 141.5° E.
Bonin Islands region
h about 62 km
Magnitude 4.75-5 {Brk), 5.3
(ces).

May 10
Pa Z Tmax

C&GS card 42-6h4:
13:44:03
51.4° N., 129.2° W.
Vancouver Island region
h about 33 km
Magnitude 4.1 (CGS).

14:29:53

May 13
M Z eP 05:35:08.7 ¢
A Z iP 08.6 o
U % eP 08.8 ¢
Ke VA eP 05-0 c
U PEN iS 05:43:05
U PEZ iR 05:52:27
C&GS card LL-6L:

05:25:26.1

32.8° 8., 178.3° W.

Kermadec Islands region

h about 33 km

Magnitude 5.3 (CGS), 6.6 (Hyo).

M&z 35
U PEE iS 11:08:L4k
u PEN eG 1] s et
U PEZ iR gl B e it
C&GS card L3-6L4:

1035021

6% 18, QUG TR E,

Bismark Sea

h about 44 km

Magnitude 4.7 (CGS), 5.9 ().
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May 16,

A 7 eP 16:17:28.5 ¢
U PEE iS 16:25:27

U PEZ eR 16:34:29

C&GS card 4L-6L:
16:07:L46.2
328" 8. . T78.37 WL
Kermadec Islands region
h about 33 km

Magnitude 6.0 (Pas), 5.4 {cGS),

6 (HVO).

May 17

U PEZ ePs 19:53:59
U PEZ eSS 19:58:51
U PEN eG 20:08:07
U PEZ eR 20:13:33
C&GS card L5-6L:

19:26:20.6

35:2% W.5 359 We
North Atlantic Ocean
h about 33 km

Magnitude 6.5 (Pas), 5.75-6 (Brk),

6-6.25 (Pal), 5.6

(ces), 6.4 (HVO).
May 18
M Z eP 14:20:26,3 ¢
C&GS card 43-6k:
14:12:10.1

o1.2° 8., 1Th.5° W.
Tonga Islands region
h about 33 km

Magnitude 4.5 (Brk), 5.6 (CGS).

May 19
A 7 eP 23:15:34.5 ¢
U PEE is 23:25:15
U PEZ eSS 23:30:07
U PEN eG 231:135:39
U PEZ eR 23:38:39
C&GS card L3-6k:
23:03:41.8
0, 8455, 80,2% W

Wear coast of Ecuador
h about 54 km

Magnitude 5.5 (Pal), 5.25-5.5
(Brk), 5.k (cGS),
6.1 (HVO)

2l

May 20
M Z eP 06:12:09.9 ¢
D 7 eP 08.9 ¢
9] % iP 09.8 ¢
Hi % eP 12.6 ¢
Ke 7 eP 06.2 ¢
C&GS card 43-6L:

06:01:1L.8 ‘

2.1 B, ; ¥39:5% B,

Near north coast of western
New Guinea

h about 61 km

Magnitude 5.8 (CGS).

May 23
M z iP 11:31:58.1 ¢
D Z iP 58.0 ¢
U Z eP 58.3 ¢
Pa, i eP 59.8 ¢
NB 7 iP 56.9 c
Ke Z iP 54.5 ¢
C&GS card L3-6k4:

11:22:33.3

28.6° N., 139.4° E

Bonin Islands region
h about 409 km
Magnitude 5.1 (CGS).

May 24
U PEZ eR

C&GS card L3-6L:
10:31:2h.1
LS, 181,1° 'K,
Near east coast of Honshu,
Japan
h about 33 km
Magnitude 5.2 (CGS).

10257515

ay 26
M i/ iP 09:50:27.3 ¢
A 7 iP 27.8 ¢
D Z iP 26.8 ¢
MP Z P 28.3 ¢
U % alis 2T
C&GS card L3-6U4:
09:40:57.9

16.5° N., 145.9° E.
Mariana Islands region
h about 94 km
Magnitude 5.5 (CGS).

Table 5.--Distant earthquakes--Continued

May 26, 196k

M 7 iP!

A Z eP’

D Z eP’

MP Z iR

U Z eP’

Na Z iP!

Ha 7 R

U PEZ eP

U PEZ  ipP

) PEZ iP"

U PEZ ipP!

U PEZ PR

U PEZ isPP

18] PEZ i

U PEZ ePPP

U PEN eSKKS

u PEN eS

U PEN il

U PEZ iPS

U PEN ipPS

U PEZ isPS

U PEE il

U PEE iSPP

U PEZ iSKKP

8] PEZ Sl

8] PEZ 53

U PEE 3

U PEZ o

U PEN isSs

U PEN isSS

U PEN i

U PEE i

u PEE iSss

U PEE i

U PEZ i

u PEZ i

U PEZ il

U PEN iG

U PEN al

§) PEN i

U PEZ i

U PEZ al

U PEN i

U PEN i

U PEN i

U PEZ Al

C&GS card u6-6lL:
10:59:12.3

I

i B
118

11

5
1l
:20:48
:21:58
s
25 B
127:L46

JUIE
11

A,

13k
Tk
iy
:30:54
113
13
dakit
il
1=
I .
38 -
LA
:37:46

11

11

117
A
k1 G
h5:1l

11

& I HC
13
11
11 s
i li BC
11, 2
3],
:02:38
104 :23
:06:43
123
:13:00

12
12
12

12

86:2° 8., 27.8° W

Sandwich Islands

18:06.
05.
05.
ol,
05.
ok,
o7,

14:53
15:21

:18:09

18:38
20:06

22:56
25:54

29:36
30:18
30:42

31:04
31:18
31:43
32:18
33:26
34:48
o
36:54

39:48
40:38
L2:00

L6:21
L8 2L
L9:26
5130
54:48
56154
57:56

10:48

—qWO VIO N O
no PR

25

May 26--Continued
C&GES card--Continued

h about 120 km

Magnitude T.5-7.75 (Pas),
7.5-T. 5 (Brk),
7-7.25 (Pal), 7.6 (HVO).

May 29

M 7 iP  19:10:13.3 ¢

A 2 iP 10, Tae

MP 7 iP 12.6 ¢

U 7 iP 128 e

C&GS card L6-6lk:

19:01:57.0

26:1%8.., 178.3° B,
Fiji Islands region
h about 613 km

Magnitude 4.1 (CGS).

May 30

M Z iP  14:40:33.0 ¢
U Z eP 33.6 ¢
NB Z eP 30,3 @
Hi Z eP 34.1 ¢
Na Z eP 23T e
Ha % eP oh,.0 ¢
U PEE iS  1L4:48:34

U PEZ eSS 1L4:52:28

U PEZ iR  1k4:5T7:0L

C&GS card 43-6L4:
14:30:45.3
36,0 N 5 U127 By
Near east coast of Honshu,
Japan.
h about 49 km
Magnitude 5. 5 5.75 (Pal),
5.4 (cas), 6.0 (HVO).

May 31

M Z eP 00:49:55.5 d
A Z eP 56.8 d
D 7 eP 55.8 d
U % eP 56.3 d
Pa Z eP B3
NB Z eP 54,3 d
Hie + % eP 95:.9 4
Na 2 eP 56.8 d
Ke — 2 eP 50,0 d
Ha 2 iP Lh,9 a
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Table 5.--Distant earthquakes--Continued

May 31, 1964--Continued

U PEE iS 00:57:27
u PEZ i8S OlizGL s 1LE
U PEE eG 01:02:38
u PEZ iR, 01:04:50
Ha Z Tmax  01:46:07
C&GS card L43-6L:

00:40:36. 4

§3.5% W. , 146.8° E

Kurile Islands

h about U8 km

Magnitude 6.5-6.75 (Pal), 6.3
(cGs), 7.2 (HVO).

June 6
M Z iP 19:18:02.2 ¢
A 7 iP 00.k4 ¢
D 7 iP 00.6 ¢
u 7 eP OOLT ¢
Pa Z eP 19:17+59.5 ¢
NB Z iP 19:18:03.5 ¢
Hi % eP 01.8 ¢
Wa Vi eP ULsT e
Ha Z iP 2 i L e
M Z Tmax  20:23:56
A Z Tmax 5T
D 2 Tmax 56
U 7 Tmax 54
Pa 7 Tmax 25
NB 7 Tmax  20:24:02
Na Z Tmax  20:23:L4k4
C&GS card L6-6L:

19:07:51.4

2616% 5., LW

Easter Island region

h about 33 km

Magnitude 5.8 (CGS).
June 8
M s iP 23:02:42.1 4
A 2 eP 42.8 a
D Z iP ho,1 a
MP 7 iP 23:02:43.3 a
U %, iP ko5 g
Pa, 2 iP hh,6 a
NB 7 iP ho.2 a
Hi z eP 43,5 a
Na Z iP Lo.7 a
Ke % iP 37.8 a

26

June 8--Continued

C&GS card L6-6k:
Do5200. . T
187 W ; 1hi5.7° B,
Mariana Islands
h about 163 km
Magnitude 5.4 (CGS).

June 10

M 7 1P

C&GS card 50-6L:
18:26:54.5
g A°g; 5 117.6° B
Sumbawa region

h about 33 km
Magnitude 5.0 (CGS).

18:39:56.5 4

June 10

M 2, iP 00:28:21,9 d
A i iP 22,1..d
D 7 eP 21.4 4
MP 7z iP 23.0 d
U 7 eP 22.0 d
NB Z iP 20,7 d
Hi Z eP 23.9 d
Ke Z eP 19.9 d
Ha 7 eP 16.7 d
U PEZ ipP 22:28:45

U PEZ isP 22:29:06

U PEZ i 22:51:38

C&GS card L9-6L:
22:16:44.8
B.0% N, , 127.4° E
Talaud Islands region
Felt: Gen. Santos &
Hinatuan, Philippines
h about 146 km

Magnitude 5.5 (CGS), 6.0 (HVO).
June 11
M 7 iP 17:12:40.3 ¢
C&GS card LT7-6L:

17:01:48.5

2007 'S, 140.8° B
Near north coast of New Guinea
h about 18 km.

Table 5.--Distant earthquakes--Continued

June 11, 1964
M Z iP

C&GS card L7-6k:
18:32:17.9
43.1% N5 137.6° K
Near south coast of Honshu, Japan
h about 330 km
Magnitude 4.8 (CGS).

1801574

June 11
A Z Tmax 22:58:36
U Z Tmax 3L
NB Z Tmax 53
Ha Z Tmax  22:57:59
C&GS card 50-6k4:

22:18:19.8

40.3° N., 126.5° W.

Qff coast of northern California
h about 33 km
Magnitude 5.4 (CGS).

June 12
M Z iP 16:07:57.8 d
A 7 iP 58.1 d
D % eP 53 d
U A eP 58.0 4
C&GS card L8-6l:

15:56:21. 3

LMY . , T8k, 8% By
Cebu, Philippine Islands
h about 183 km.

Magnitude 5. (C )
June 12
M % iP 18:20:36.0 ¢
A VA iP 35,0 &
MP 4 iP 35 &
U 2 iP 35.1 ¢
Pa 7 iP 36.1 ¢
NB % iP 34.8 ¢
Ke Z iP 33.6 ¢
Ha Z iP 40.3 ¢
C&GS card 50-6L;:

18:12:20.5

o 5 . 178.3° B
South of Fiji Islands
h about 648 km
Magnitude 5.3 (CGS).

27

June 16
M 7 iP Ob:11:41.3 4
A % iP Lo,0 a4
D Z iP bi1.6 a
MP 0 eP bo,k 4
U Z eP b1.9 4
Pa Z eP 43.0 d
NB z iP L0.6 a
Hi Z eP ho.2 a4
Ke Z eP 39.9 d
Ha zZ iP 33.L4 4
U PEE 1iS 04:19:45
U PEZ i8S OL:23:4k4
U PEE iG 0k :26:06
U PEZ iR ok:28:22
C&GS card 51-6k:

OLk:01:L44.3

38320 NE, 339,10 By

Near west coast of Honshu, Japan
h about 57 km

25 killed, many injured, and
extensive property damage at
Niigata. 7T foot tsunami

along coastal areas

Magnitude T.25-T.5 (Pas),
7.25 (Pel),
6.1 (CGS), 7.5 (HVO).
June 16
M 7 iP 07:03:08.5 d
A 2 eP 09.5 d
D Z iP 08.6 d
NB 7 eP 07.8 a
Hi o eP 09.7 d
C&GS card 51-6L:
06:53:05.0
38. 7% W.y 189: 0% E

Near west coast of Honshu, Japan
h about 15 km
Magnitude 5.6 (CGS).

June 16

M 7 iP 07:24:59.6 a
A 7 iP 07:25:00.6 4
D 7 iP 07:24:59.9 a
U 7z iP 07:25:00.4 a
Pa % eP 07:25:01.7 d
NB 7 iP 07:24:59.2 4
C&GS card 51-6k:

0T7:1k:57.1

38.5° M., 139:2° E.
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Table 5.--Distant earthquakes--Continued Table 5.--Distant earthquakes--Continued
June 16, 196L4--Continued June 28 June 30, 1964--Continued
C&GS card--Continued ) A 3 U PEN eSS 1h:1k:a7
Near west coast of Honshu, i; g Ei 13‘01'23{? 5 U  PEE eSSS  14:18:09
Japan. U PEN 1S 13,09,35’ U PEN iG 14:20:29
h about 16 km = PE7 oSS 13j13j29 U PEZ iR 14:24:01
Magnitude 5.9 (CGS). = e
U PEN iG 13514:53 el
U PEZ iR 13:17:47 C&GS card 5L4-6hL:
June 22 o] s 13:46:21.6
—— M z Tmax 14:03:43 0.8° 5., 100.5° E
M Z iP 03:12:42.4 4 A 7 Tmax 35 ! 2 c ib '
A 7. P =3 g D 7 Tuax 43 Northern 6eke es
D z iP 42.3 d U 7  Tmax Lk Eaab‘?zt d3 6 %‘: (kd
U 2 eP 43.0 d Ke 2  Tmax 17 BR-RUES 6.7 (EV0),
NB Z eP 42,0 4 NB 7 Tmax 46 * =
Ha 7 iP hg.5 a |
U PEE 1A 03:20:001 C&GS card 53-6k: June 30
U PEZ ib 03:27:22 12:51:34.6
e 5 - oh-07:55 3T B, 10,67 E. M 7 iP 19:59:44.6 ¢
NB 7 it Oh:08:13 New Ireland region U Z eP LL.T c
S h about T km
Rk 2 T Ok 106519 Magnitude 5.75-6 (Brk), 6.k C8GS card 52-6k:
c&as; card 53-6L: (ces). 19:47:22.5
03:03:37.9 0.0° N., 122.9° B.
10.4*> 5., 161.1° E. dune 9 Northern Celebes
Solomon Islands M 7 iP 07:29:33.2 c h about 33 km
h about TO km A 7 iP 33.8 ¢ Megnitude 4.9 (CGS).
Magnitude 5.4 (CGS), 5.8 (HVO). D Z iP 34.3 ¢ June 30
June 23 U Z eP 33.4 ¢ = 2
—_ Pa Z iP 33.0 ¢ M Z iP 20:17:27.8 ¢
M z iP 01:35:59.0 ¢ NB 7 iP 34.1 ¢ A 7 iP 28.6 c
MP Z iP 59.7 ¢ Hi i iP 3.5 ¢ D 7 iP 28.4 ¢
U 7 eP 59.3 ¢ Ke 7 iP 33 e U Z eP 28.5 ¢
Na Z iP 59.4 ¢ X Pa z eP 29.T7 ¢
BL | F iP 59.1 ¢ C&g‘?’r_;i%;g'&' NB Z eP 26.9 c
Ke Z iP 55.8 ¢ 62.T°.I\T - 150.0° W Hi Z eP 28.2 ¢
NB % iP 58.7 ¢ : =2 : : Na Z eP 28.8 ¢
j Southern Alaska
Ha % iP 49.1 ¢ : Ke % eP k.7 c
. Felt: College, Alaska
U PEN iS 01:43:34 ks
U PEZ iSS  OL:L47:23 Maan‘;};ude 5.6 (ccs) C&GS card 52-6L:
U PEN iL 01:48:15 & : : 20:08:28. 5
U PEE iG 01:48:30 7 30 46.6° N., 144.6° E.
U PEZ iR 01:50:50 o o Sea of Okhotsk
: o h about 383 km
C&GS card 53-6l: Mg B 13:58:43.3 ¢ Meghitude 5.5 (06S).
01:26:37. 0 A 7 eP 43.8 ¢
A 5 D 7 eP k3.2 ¢
43.3° N., 146.1° E.
: U 7 eP k3.4 4
Kurile Islands B 7 P 10
h about TT km X 7 eP LLO'Jg_ &
Magnitude 7 (Pas), 6.75-7 (Brk), e = 46 8 <
6.75 (Pal), 6.2 (cas) fe e ik
7.0 (H"VO) 2 y U PEE epP 14:01:59
: : U PEE iS 14:09:03
U PEE iPPS 14:10:09

23 25
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Table 5.--Distant earthquakes--Continued

Aftershocks of the Alaskean earthquake of March 28, 1964

April 1, 1964

u Z eP 00:08:58.6 ¢
Ke Z iP 58.8 ¢

C&GS card 32-6k:
00:01:10.6
60.4° N., 146.4° W,
h about 10 km
Megnitude 4.9 (CGS).

AEril it
Pa 7Z Tmax  14:42:01
Ha Z Tmax  14:40:29

C&GS card 32-6k:
13:54:31.9
5T.5% N. » 151.3" W.
h about 20 km
Magnitude 4.9 (CGS).

Table 5.--Distant earthquakes-~-Continued

Aftershocks of the Alaskan earthquake of March 28, 1964

April 2, 1964

Pa % Tmax  09:1L4:

C&GS card 32-6k:
08:27:13.5
56.6° N., 152.4° W.
h about 33 km
Magnitude 4.3 (CGS).

April 2

Pa 2 Tmax 13:O6zl2
Ha 2 Tmax 13:0L:L4T

C&GS card 32-6L:
12:19:09
56.3° N,, 152.2° W.
h about 33 km
Magnitude 4.3 (CGS).

April 2 )
april 1 2pril L U Z Tmax  10:L4k4k:16 pril 2
U Z Tmax  OL:10:47T NB Z Tmax  17:19:48 Pa Z Tmax. 10:4L:16 Pa 7 Tmax 20:31:29
Pa  Z  Tmex 10 Ha 2  Tmax 17:18:39 NB  Z  Tmax 10:44:03 Ha Z Tmax  20:30:00
Hi 7 Tmax 3 bl Hi 7 Tmax 10: J-|-3 . L8
Ha 2 Tmax  O04:09:02 C&GS card 32-64: Ha % Tmax  10:42:46 C&GS card 32-6k:
16:29:09. 0 19:40:19.9

C&GS card 34-6L:
OF:23:07.2
ST aley 151.3% 0%
h about 25 km
Magnitude 5.25 (Pal), 5.1 (CGS).

April 1
Pa Z Tmax 05:36:20
Ha Z Tmax  05:34:45

C&GS card 32-6L:
0k :L49:26
57.2° N.y 151L.4° W.
h about 20 km
Magnitude 4.8 (cgs).

59.7° N., 146,5° W.
h about 15 km
Magnitude 4.7 (CGS).

April 1
Pa, 7 Tmax 20:53:38
Ha Z Tmax  20:51:57

C&GS card 32-6L:
20:07:24
56.6° N., 153.0° W.
h about 33 km
Magnitude 4.4 (CGS).

C&GS card 32-6L:
09:5T7:54.5
56.5° N., 152.8° W.
h about 20 km

Magnitude 4.9 (CGS).

April 2
Pa 7z Tmax 10
Ha Z Tmax 10

C&GS card 32-6k:
10:09:47.0
56.T7° N.; 152.6° W.
h about 33 km

Magnitude L.2 (CGS).

59.6° N., 1LL.8° W,
h about 20 km
Magnitude 4.7 (CGS).

April 2

Pa Z Tmax £1:00:38
Ha 7 Tmax 20:58:59

C&GS card 32-6k:
20:09:42.0
59.8° N., 147.0° W.
h about 10 km
Magnitude 5.0 (CGS).

April 1 April 2 18] Z Tmax 23:25:59
P z T

U Z  Tmax 06:2L4:22 M Z eP 11:48:49.1 ¢ Ng z T$Z§ gg
Pa Z Tmax 23 Na Z eP 51.0 ¢ Ke 7 Tmax Lo
Hi Z Tmax 03 Ke Z iP 49.2 c Hi Z Tmax 29
Ha  Z  Tmax 06:22:56 e TR igfigfgg Ha Z  Tmex  23:24:23
C&GS card 32-6k: e L-6L;

05:33:02.9 C8GS card 32-6k: C&gz:gifgl?T

59.9° N., 146.0° W. 11:41:10.7 50.8° N., 14k.3° W.

h about 15 km 56.8° N., 149.6° W. h about 20 km

Magnitude 4.5 (CGS). h about 20 km Magnitude U4.T75-5 (Brk), 5.75-

Megnitude 5.4 (CGS).

6 (Pal), 5.0 (cGS).
30
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Table 5.--Distant earthquakes--Continued Aftershocks of the Alaskan earthquake of March 28, 1964

Aftershocks of the Alaskan earthquake of March 28, 196k

e

ppril 4 1964 April L--Continued
oS = e e
April 3 April L M , eP 08:h7:35.g g C&GS card--Continued
U Z eP 2- " o
U z Tmax  09:30:10 M 7 i Okh:42:45.3 ¢ Na 7 eP 48.1 a 59.6° N., 1h6.97 W.
Pa Z Tmax  09:29:56 Pa Z eP 45.8 ¢ U PEN eS 08:53:38 h about 15 km
NB Z Tmax  09:30:23 Hi 7 eP h3.d e U PEZ iR 08:57:38 Magnitude 4.7 (CGS).
Hi Z Tmax 09:29:23 M 7, Tmax 09:27:00 '
Ha 2 Tmax  09:28:28 C&GS card 32-6k: U 7, Tmax  09:27:00 April 4
oL4:34:56.9 Pa 4 Tmax  09:26:L7 U 7, eP 17:53:15.8 ¢
C&GS card 32-6k: 60.3° N., 146.5° W. B 7 Tmax 09:26:53 Ne. 7, eP 18.7 ¢
08:38:42.8 h about 5 km Hi z Tmax  09:26:27 Hi 7, eP 13.0 ¢
29.g° i.iolih.To W. Magnitude 5.0 (CGS). Ha 7 Tmax 09:25:28 U PEZ 1S 1;;59:02
abou m U PEN eG 18:01:22
Magnitude 5.4 (CGS). April L 0%aS card 32-6L: U PEZ eR 18:02:50
08:40:29:8 M 7 Die 18:32:28
April 3 g g ig 05:01:22.2 c 56. 5° N.,5l§2.6° W. S 7 Prasic 23
a e Hoc h about 1 m A T 22
U 7 Tmax  09:37:50 Hi 7 eP t3.0 c MaZni:ude 6.0 {Pal), 5.3 (ces). E% 7 T::z 31
Pa Z Tmax 33 Na 7 eP 9.1 @ Hi 7, o 18:31:58
g? g $max i# ﬁe g %g gg-g i April k s 2 B 12;32:39
Ha  Z Dot 05536136 U PEZ eS 05:08:00 I g ig 09‘18‘32'5 g N Ty
U PEZ iR 05:12:36 g : 6 -
C&GS card 3L-64: M 7 Tmax 05:4L: 48 B Z eP s C&ii,?2?283§
08:46:27 U 2  Tmax  05:45:13 Hi 2 1P $6'? . 6.3 ., 15M.L° .
57.9° N., 150.5° W. Pa  Z  Tmax  05:hl:Lk No 2 1P og'o - gl ilig Cy i
h about 15 km B Z Tmax 05:45:19 Ke Z iP i Maeritude 6.5 (Pas) 5‘75_6
Magnitude 5.5 (CGS). Hi 2 Tmax  05:4h:32 Ha g ;P 09_57,22‘2 g R B, f.o s Al
April1 3 Be R R Worioice g z D % 32 5.7 (ces), 6.5 (HVO).
2 Pa Z Tmax 3L ’
M Z AR 22:41:35.6 4 C&gizgifgl?$ b NE 2 ?max ii hotl by 1000
U z iP 36.0 a 60.1° W, , I46.7° W. Hi 2 Bl i e g B 18:06:49.7 ¢
Pa Z eP 35.0 4 h about L0 km Ba 2 . | Q0233 M 7 Tmax  18:46:00
NB 7 iP 36.4 @ Magnitude 5.6 (CGS), 6.0 (HVO). U 7 T 18:45:57
Ke % iP 35.9 C&GS card 32-6h: P 7  Tmex  18:45:53
Ha Z eP 26.5 4 April 4 09:10:55. 1 - Tms 18:146:00
U PEN 8  oo:hB:1b 3 26'22, I T X P LUy 2l
U :51: L5, abou - ! o Jkiss
- Sl el TR Magnitude 5.75-6 (Pal), 5.9 (CG8).| Ha 2 Tmax 10T
Pa Z Tmax 23:26:0L ! 205 a -6l
Ha % Tmax  23:2L:35 C&GS card 32-6k: April U ¢ 1T=§3fu3?§
C&GS card 32—6}4-' gg:E?:§5-91u6 0° W M 4 Tmax 15258:50 56-140 lf-: 1}5{1“'-50 W.
20:33:42.2 k Sbout 15 Em P, 2 Toas o0 it (Brk), 6.5-6.T5
61.6° N., 147.6° W Magnitude 4.8 (CGS) B 2 Tugx 13299109 MagnItude: g g e "(ces).
o B Ll g ' : Ha %  Tmax 15:57:39 (Pal), 5.5 '
Magnitude 6 (Pas), 6.25-6.5 {Pal) .
5.25 (Brk), 5.7 (CGS) DS . o
58 (HVO) 15:00:12.3 33

32
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Table 5.--Distant earthquakes--Continued

: thquake of March 28, 1964
Table 5. --Distant earthquake--Continued Aftershocks of the Alaskan earthg 3

Aftershocks of the Alaskan earthquake of March 28, 196k

April 5, 196hL April 6
April L, 196k April 5, 1964 M 7, Tmax  18:33:26 Pa Z Tmax 09:54 :24
U 7 Tmax 25
Pa Z Tmax 23:08:00 M Z  Tmax 08:36:13 pal |9 Tmax 20 C&GS card 34-6lk:
Ha A Tmax  23:06:47 U Z  Tmax 06 NB Z Tmax 27 09:03:12.9
Pa 7  Tmax 05 B 2 Tmax 18:32:52 59.5° N., 145.3° W.
C&GS card 32-6L4: NB Z Tmax 11 Ha % Tmax  18:31:57 h about 15 km
22:16:54, 5 Hi zZ Tmax 08:35:46 Magnitude 4.4 (CGS).
59.4° N., 145.2° W, Ha 7 Tmax 08:34: 44 C&GS card 34-64:

h about 10 km 1T:42:07.4 April 6
Magnitude 5.5-5.75 (Pal), C&GS card 3L4-6L4: 59.6° N., 1hk,9° W,
5.1 (€Gs). OT:44:51 h about 15 km M Z Tmax 11:33:48
60.0° N., 14k.8° w. Magnitude 5.1 (CGS). U Z  Tmax 5T
April 5 h about 15 km Pa zZ Tmax 54
M 7 oP 01:29:20 Magnitude 4.2 (CGS). April 5 NB Z Tmax 11:34:08
: e TR ; : Hi Z  Tmax 11:33:39
U PEZ i8S 01:35:14 : M Z 14 19:36:0k4.3 4 s
U PEZ  eR 01:38:kp fpril 5 U 7 ip Ot.ﬁ d Ha. B, . Tmex  11:32:29
M Z T :03: a O4.4 4
5 7 i gg,gg.gﬁ Pa 2 Tmax  08:59:15 g? g i ey C&GS card 34-6l:
Pa 7 e y '09 Ha Z Tmax 08:57:4L K; a :P 6h.2 a 10:42:36.3
- .9° N., 145.6° W.
NB 7 Tmax 30 = M 7 Tmax 20:19:31 59,9 ¢
oh & hmw Op:07:5d C&gg-ii?%e3i_6h' D Ty o ﬁaéﬁﬁﬁﬁdiBnkg (ces)
Ha 2 Tmex  02:07:18 56.9° N., 152.0° W. ié g gmzz i ég
L it : . c
C&GS card 33-6k: L ShnTh 2 Ha 2  Tmax 20:18:13 April 6

01:22:13.3

56.2° N., 153.5° W.

h about 25 km

Magnitude 6-6.25 (Pal), 5

C&GS card 33-6L:
Ol:hl:h5.0

6.2 (HVO).
_April 5
M Z Tmax  02:27:3k
U zZ Tmax Lh
Pa Z Tmax 39
NB 7 Tmax 02:28:02
Hi Z Tmax Q2T il
Ha Z Tmax 02:26:05

568" Wey: 153.3% W,

h about 35 km

Magnitude 5.75-6 (Pal), 5.2 (CGS).

.4 (cags),

Magnitude 4.5 (CGS).

April 5

Pa o Tmax 09:45:07
Ha 7 Tmax 09:43:26

C&GS card 33-6L:
08:59:02
5642° Wiy 15457 W,
h about 15 km
Magnitude 4.7 (CGS).

April 5

M Z Tmax 18:27:12
U Z Tmax 18:27:00
Pa 7 Tmax 18:26:57
NB Z Tmax 18:27:09
Hi 7 Tmax 18:26:40
Ha 2 Tmax 18:25:32

C&GS card 33=6lk:
17:40:43,1
56.3° N.,.152.9° W.
h about 10 km
Magnitude 4,9 (CGS).

C&GS card 33-6bL:
19:28:18.1
60.2° N., 146.7° W.
h about 15 km
Magnitude 5-5.25 (Brk),

5.5 (Pal),

5.8 (CGs).
April 6
M Z Tmax 02:42:34
U Z Tmax 02:42:34
Ha 7 Tmax  02:41:08

C&GS card 33-6L:
01:51:Lk9
59.4° N., 146.8° w.
h about 15 km
Magnitude 4.3 (CGS).

Ps Z Tmax

C&GS card 3L-6L:

10:56:29

59.8°% N., 147
h about 33 km
Magnitude 4.0

April T
M eP

NB iP
Ke Z iP

[a i

C&GS card 33-6L4:

01:43:28.7

58:5° M., 154.

h about 30 km

11:47:

9% W.

(ces).

01:50:

5° W.

Magnitude 5.1 (CGS).

AT AN
FEE
W~

Q00
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Table 5.--Distant earthquakes--Continued Aftershocks of the Alaskan earthquake of March 28, 196.4

Aftershocks of the Alaskan earthquake of March 28, 1964

o owm
oo o

n

April 10, 1964--Continued April 12
April T April 9 C&GS card 33-6h: M Z  eP 0L:31:k0.
— s 01:08:00.2 A 7 op b
M : Tmax  06:53:00 Pa 2z  eP 13:14:05.8 4 58.4° N., 150.6° W. Hi 7 iP 38.
U Z Tmax A NB 7, of 07.7 d h about 15 km . ; ' Ke 7, eP /hiey L%
gg g Tmax 10 o 7 P o4.5 & Magnitude 5-5.25 (Pal), 5.5 (CGS). g PEN S 01:37:3}
: e 13 Na Z eP 10.9 d U PEE ' €G 01:39:38
H % T 06:52: ;
* e 2R =3 K v B B 07.7 d April 10 U PEZ iR 01:41:3k
7 13:57:30 i Z Tmax 02:10:57
C&GS card 33-6k: - il M Z  eP  21:51:49.84 g e
06:02:0 Y Z Tmax 3 L A Tmax C
oAy P 7z T 29 NB 2 eP 9.9 4d U 7. Tmax  02:11:04
60.6° N. , 145.7° W a i ; L7.5 a
Ve widull NB Z  Tmax 32 Hi 2 eP 75 Pa Z Tmax  02:11:01
h about 33hkm Bi Z Tmax 15 Ke < eP 49.9 d NB 7 Tmax 02:10:59
Magnitude 4.0 (CGS). Ha 7 e — 13:56:15 Hi 7 Tmax 02:10:45
- &GS card 34-6k: Ha 7, Tmax 02:08:30
April T &GS card 3L-6h: 21:44:06.7 !
o 13:06:15.2 L Moy Lol 0808 cerd 35-6l:

Z Tmax  18:49:4k4
Hi 7 Tmax 18:49:32
Ha Z Tmax  18:48:18

C&GS card 33-6kL:
18:02:24. 7
T i s o s

Magnitude 4.8 (C s
gaitude 5,8 (ces)

April 8

M Z Tmax  20:24:03
u Z Tmax 16
Pa Z Tmax 03
B b4 Tmax 10
Hi z Tmax 20:23:41
Ha 2 Tmx 20:22:42

C&GS card 33-6L:
19:33:19.0
59.6° N., 147.0° W.
h about 15 km

59.6° N., 146.1° W.

h about 15 km

Magnitude 5.5-5.75 (Pal),
5.1 {cas).

April 9
Pa 7 Tmax 14:08:51
C&GS card 3L-6k:

13:22:29,6

56.8° M., 152.0° W.

h about 33 km
Megnitude 4.7 (CGS).

April 9
Pa Z Tmax 15:05:59

C&GS card 34-6L:
14:14:36.5

h about 10 km \
Magnitude 5.5—5.75\1?&1),
5.6 {CGS).

April 11

Pa 7 Tmax  08:24:49

C&GS card 35-6k:
OT+33:52
59.6° N., 144.8° W.
h about 33 km
Magnitude 4.4 (CGS)-.

April 11

Pa % Tmax  10:10:06

C&GS card 35-6k:
0942355145
56.4° N., 152.2° W.
h about 33 km
Magnitude 4.6 (CGS).

01:24:31.2

56 6% s 152527 W,
h about 22 km
Magnitude 5.6 (CGS),

6.1 (HVO).

April 12

M Z Tmax 1H )20 B
A Z Tmax

U Z Tmax 10:20:
Pa 7 Tmax 1021
NB 7 Tmax T-Eraeds
Ha Z Tmax 10:19:

C&GS card 35-6L:
09:3h:hk. 1
56.6° N., 152.1° W.
h about 20 km
Magnitude 5.1 (CGS).

i
17
59
06
12
L6

: ol O L 1Y Wl April 12
Magnitude 5.1 (CGS). ggabout iO km e
Rt 8 Magnitude 4.3 (CGS). Apied Al M 7 Tmax  13:23:48
i Pa 7 Tmax 12:2T 31 A Z Tmax ?g
Agril 10 u 4 Tmax }
%B g ! Tl e C&GS card 35-6L: Pa 7 Tmax L3
K 7 ?ﬁ 85'3 i M Z iP 01A5:2T. T ¢ 11:36:00.5 NB % Tmax L9
s 1 e & W4 oZ AP 28.4 ¢ 60.1° N., 146.4° ws Ha 2  Tmax  13:22:20
U % eP 27.9 ¢ Magnitude 4.8 (CGS).
CaGS card 3l-6k: NB Z P 28.1 ¢ h about 15 km. C&GS card 37-6k:
19:50:16.8 =
60.51° W. . 1hs. o Hi zZ eP 23.h4 ¢ 12:36:23
0.4° N., 145.9° W. Ke : ip 575 o 56.4° N., 151.4° W.
= ahdut 10 bm Ha 2  iP 19.3 ¢ h about 30 km

Magnitude 5.25-5.5 (Pal), 5.3 (CGS). 3T Magnitude 5.0 (CGS).
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Table 5.--Distant earthquake--Continued

Aftershocks of the Alaskan earthquake of March 28, 1964

Aftershocks of the Alaskan earthquake of March 28, 1964

April 12, 1964 April 13 April 13, 196L--Continued April 1L
M Z Tmax 18:13:33 M 7 eP 1h4:12:17.3 4 C&_GS.C&I‘d 35-6k: M % eP | 23202551 908
A z Tmax | 10 M 7  Tmax 1k:52:40 21:23:33.0 . . . 52.h c
U Z Tmax 28 A Z  Tmex 39 2T+ N., 153.9° W. D . 2 atlB 53.0 ¢
Pa Z Tmax 26 D Z Tmax Ly h about 30 km U Z ip 52.8 ¢
NB Z Tmax 13 U 2  Tmax 38 Felt: Kodiak BB . 4P 52.5 ¢
Ha Z Tmax 18:12:08 Pa 2  Tmex 30 Magnitude 5.5 (CGS). Hi 2 eP L9.3 ¢
NB Z  Tmax 13 TS Na Z 1P 55.8 ¢
C&GS card 35-6k: H 2 Tmax 1k april 13 Ha Z eP 4.2 ¢
17:22:02.2 Ha % Tmax 14:51:08 U PEZ eS 23:08:38
60.2° N., 145.6° W. M Z Tmax 22:34:43 U PEE ef 23:11:20
h about 20 km C&GS card 36-6k: 3 g gi:ﬁ tg U PEZ eR 23:12:58
Magnitude 5.0 (CGS). 15_2.:2;5:1(;(.).0151.20 . Pa Z  Tmax 31 08GS card 35-6k:
April 13 b ebobt 25 km Ha 2  Tmax  22:33:21 22:95:3L.3. p
Magnitude L4.75 (Brk), 5-5.25 50.0° N., 152.6% W.
Mz eP 12:33:2k c (Pal), 5.5 (CGS). Rt h about 30 km
U PEZ €S 12:39:52 21:43:16.5 3 Magnitude 5.4 (CGS),
U PEE G 12:42:34 1?;9-% N., 143.1° W. 5.5 (HVO).
U PEZ i by, ; about 33 km
M Z %ﬁax ﬁﬁfﬁ April 13 Magnitude 5.1 (CGS). April 15
A Z Tmax Y3 17205 M Z Tmax 17T:;00:3T :
u 7 Tmax 13:17:0k4 A A Tmax 39 w M Z eP 15:37:54.9 ¢
Pa Z Tmax 13:16: 4T U Z Tmax 35 M z T £3:20:52 3 é eg 56.3; c
NB A Tmax I3 0T :05 Pa. Z Tmax 28 A o Tmax 50 e 515;'1; c
Hi  Z Tmax 13:17:05 NB Z  Tmax 38 D z Tmax h9 Ke 2 eP ) 5 - c
Ha %  Tmax 13:15:28 Hi 2  Tmax o7 U B e 51 b PER €3 Sadi
T 16:58:48 NB 7 7 U PEE eG 15:L6:02
e e R 1 Sl 33 U PEZ iR  15:47:3%
C&GS card Ul-6k: Ha 2 Tmax 23:19:27 M . 5i17+
12:25:36 C&GS card 35-6k: 2 Tmax 1 -17-02
59.4° N., 143.9° W. 16:14:06.3 C&GS card 35-6L: A Z  Tmax 1
h about 4O km 56.6° N., 152.1° W. £2:29:31,1 E 2 Tmax 87
Magnitude 4.9 (CGS). h about 33 km 59.9° N., 145.6° W. 2y o .%.'max 16:16% §
Magnitude 5.1 (CGS). h abat 23 km a max $ :5H
Magnitude b.5 (CGS) NB 2 Tmax 16:17:35
! i i i Hi Z Tmax 16:16:39
April 13 Ke 2 Tmax 16:17:20
M 7 . p 21:32:49.9 Ha Z Tmax 16:15:12
b H b i c
g g i? ggg ¢ C&GS cari 35-6L;
.5 c 15:30:47.1
g A I.T.P 49.8 ¢ 56:5% Wers 1584298
B Z iP Lo, 7 ¢ h about 35 km
Ke Z eP 49.3 ¢ Magnitude 5.5 (CGS), 5.9 (HVO).
39
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Aftershocks of the Alaskan earthquake of March 28, 196L

' April 17, 1964 April 20--Continued
April 16, 196k ; April 17 M 7 Tmax 12:39:5? Hi 2  Tmax  O4%:25:40
M & Tmax  08:28:17 Pa 7  Tmax 05:08:0L A z Tmax  12:40:0 C&GS d 35-6L4:
U Z Tmax 23 Ha % Tmax 05:06:52 D Z Tmax  12:40:03 O3:§ifh5?£ )
Ha Z  Tmax 08:27:00 Ue B VEmex 12039349 50.7° W., 144.6° W.
C&GS card 35-6k: C&GS card 35-6k: Pa Z Tmax 5§ h about 30 km
07:37:35.8 Oh:16:59.L e it 2 Magnitude 4.7 (CGS).
59.6° N., 146.9° W. 59.6° N., 1Mk.7° W. L e April 20
h about 33 km h ab?ut 33 km Ha max :30: April 20
Magnitude 4.3 (CGS). Magnitude 4.9 (CGS). C&GS card 35-6k: M 7 &P 12:04:34.3 o
g April 1 11:48 44,7 A VA eP 35.0 ¢
April 16 D 60.0° N., 145.5° W. U Z eP 3k.5 ¢
M z iP 19:34:0L4.9 ¢ M Z  eP 0k:56:40.1 c h sbout 33 km Be 18 eP 342 e
A Z iP 05.8 ¢ D Z: ' =eP L1.2 c Magnitude 4.L (CGS). NB Z P 34.7 ¢
D Z iP 05.9 c Ke 4 eP 39.7 ¢ Na Z eP 37.0 ¢
U z iP 05.1 ¢ u PEZ S Ol :02:26 April 18 O g g
Pa Z ip ok.1 ¢ U PEE G Ob: Ok :3k = = 5 U PEZ S 12:10:54
NB 7, oP Gty P U PEZ iR 0L:06:26 M Z Tmax  20:5 '33 U PEE iG 10:1k4 1N
Hi @ Z eP 02.5 ¢ M Z  Tmax  05:35:42 A % gmax Qh U PEZ R 12:15:56
Na 2 1P 09.9 o A Z  Tmax  05:36:00 L e o M Z  Tmax  12:48:5
Ke % eP oh.5 ¢ D Z  Tmax  05:35:48 H? p Tmax el ] 7  Tmax I
Ha 7 eP 19:33:56.1 ¢ U Z Tmax 05:35:46 Hl = Tmax 20:53:3h Pa 7 Tmax 55
U  PEZ ePP  19:35:26 Gl Cpex 8§=§g=”6 B HEE e NB Z  Tmax i6
U  PEZ 45  19:39:50 : s St : Bl
U PEE 16  19:b1:58 B NN, o 90433130 o ol R
U  PEZ iR 19:43:38 o QAR O5:3kElD ?2‘lo‘§9‘7153 7 W 5,09 . 147.3° W
E g gmax 20:13:06 C&GS card 35-6L: n ;bout'i5 ¥ 3 e §o i
> 5 et §8 gg:i?=§0-5l | Magnitude 4.9 (CGS). Magnitude 6.5 (Pas), 6.75 {(Brk),
A : .9° W. i
U Z Tmax  20:13:20 h about §5 Em ? April 18 g_g'%gvéiél)’ s (063),
Eg ; gﬁii §§ Magnitude 5.3 (CGS), 5.7 (HVO). M z Tmax  21:01:5k4
Hi Z Tmax  20:12:55 April 17 g g gmax gifgif%g april 2l
Koo % Tmax  20:12:59 e 1} e 5 G . slioalir M AR 05:09:2T.4 c
Ha Z  Tmax 20:11:31 sl T 09:16:28.6 c A e Koo B LVER 9%-0 c
C 1 56N 2 29.7 ¢ : oie D z iP 28:3 e
35874350 Ke 7 &P 28.3 c gl RS ongds i g % eP 27.5 ¢
56.4° N., 152.9° W. M Z  Tmax  09:56:52 i Biesa b AR i AR 27.6 ¢
h about 30 km A Z  Tmax  09:56:53 C&GS card 35-6k: Ke 2 iP BY:i5
Magnitude 5.5 (CGS), 6.2 (HVO). B g gmax 59 20:16:16.3 U PEZ eR 05:20:58
April 17 _ - ngi gé i6é%ou§.§ol§3.7 . c&€? gird 36-64:
Pa Z Tmax  O4:55:08 g? g gmax 23 Magnitude 4.9 (CGS). 65:5°-§?;Tlh7.h° W.
Ha Z Tmax  O4:53:54 H; 7 Tﬁ:i 09‘55020 April 20 h about 4O km
C&GS card 35-6L: il e Felt: Anchorage
0k:03: C&GS card 35-6k: " 2 Tmax  04:26:02 Magnitude 6 (Pas), 4.75-5 (Brk)
S 09:09:07.8 D . 5.k (cas), 5.5 (HVO).
h about 20 km 57.7° W., 151.4° W. Pa. i@ gE:i oh-e5-5i
Magnitude 4.9 (CGS). h ab?ut 20 km i : 6: :
Magnitude 5.L (CGS). B z Tmax OL:26:2 i
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Aftershocks of the Alaskan earthquake of March 28, 1964

April 24, 1964

M 7 Tmax
A Z Tmax
U Z Tmax
NB 7 Tmax
C&GS card 38-6k:
03:51:05.0

oL:42:07
o7
ol
31

59.5° N., 1kk.5° W.

h about 33 km

Magnitude 5.2 (CGS).

April 25

M Z Tmax

A 7 Tmax

U Z Tmax

NB b Tmax

C&GS card L41-6L4:
0T7:01:20

07:52:26
29
25
39

59,67 W, , 145.3° W.

h about 33 km

Magnitude 3.8 (CGS).

April 25

M Z Tmax
A Z Tmax
D Z Tmax
u Z Tmax
Pa 7 Tmax
B Z Tmax
Hi Z Tmax
Ke Z Tmax
Ha 7 Tmax
C&GS card 38-6k4:

09:43:30.7

10:34:37

10:33:0k

59.9° N., 14h4.9° W.

h about 30 km

Magnitude 5.0 (CGS).

May 1

M Z Tmax
A 4 Tmax
D Z Tmax
U Z Tmax
Pa Z Tmax
NB Z Tmax
Hi Z Tmax
Ha Z Tmax

04:32:09
Tl
14
09
03
20
Oh:31:47
0L:30:43

May 1--Continue

d

C&GS card L6-6k:

03:L0:36.2

59.7° N., 1Lk,

h about 20 km
Magnitude L.k

May 1

M Z iP
U PEZ eR

C&GS card 38-6L:

06:01:55.4

60.5° W., 145,

h about 20 km
Magnitude 5.k

2

Tmax
Tmax
Tmax
Tmax
Tmax

GFEF

NMNNNN

B
Ha

6° W.

(ces).

10:

1:Qx

C&GS card L1-6L:

10:02:42
59.4° N., 146
h about 33 km

.5° W.

(cas).

15

L5

5
L5
16:

1° W.

Magnitude 4.3
May 6
D Z eP
U Z eP
u PEN eS
u PEE eG
8] PEZ eR
M 7z Tmax
A Z Tmax
D Z Tmax
u Z Tmax
Pa Z Tmax
B VA Tmax
Hi Z Tmax
Ha Z Tmax
C&GS card 38-6L:
15:263:35.5
56, T2 ey 152

h about 15 km

Magnitude 5.4 (CGS), 5.

53

5%

331

39:4
4o

Bk
SRS
=B
12
1 0 K

13;

41,6
: 09

05
oL
12

L5

L {HVO).

Table 5.--Distant earthquakes=--Continued
Aftershocks of the Alaskan

earthquake of March 28, 1964

May 8

Ha Z

&GS card 38-64:
09:23:33.1

Tmax

10:13:20

59.4° N., 1h45.4° Ww.

h about 20 km

Magnitude 4.5 (CGS).

May 8

M Z eP

U PEE el

u PEZ iR

M Z Tmax
A 7 Tmax
D Z Tmax
U Z Tmax
Pa Z Tmax
NB Z Tmax
Hi Z Tmax

C&GS card 38-6L:
16:21:49.8

16:28:59.1 ¢
16:34: 47
16:38:51
17:07:59
17:08:15
17:08:21
17:08:21
17:07:59
17:08:15
17:07:42

56.T7° N., 154.0° W.

h about 25 km

Magnitude 5.3 (cGs), 5.7 (HVO).

May 8

M Z eP

U PEZ eR

M 7 Tmax
4] 7 Tmax

C&GS card 38 -64:
21:34:40.6

21:42:31.5 d
21:53:23
22:06:54
£02:26:53

60.8° N., 143.6° W.

h about 35 km

Magnitude 5.4 (CGS).

Max i

M Z iP

A Z iP
Ke 4 iP
1§) PEZ eS

U PEE iG
u PEZ iR

M 7 Tmax
A Z Tmax
U A Tmax
Pa 7 Tmax
B 7 Tmax
Hi Z Tmax

18:23:54.8 ¢

[l e
56.5 ¢
18:29:43
18:32:09
18:33:47
19:03:20

23

10
19:03:1h

23
19:02:56

L3

May 12--Continued

Ha Z Tmax 19:01:51
C&GS card Lo-6lk:
18:16:41.9
56.6° N., 152.4° W.
h about 10 km
Magnitude 5.5-5.T75 (Brk),
6-6.25 (Pal),
5.3 {(c@s), 6.0 (HVO).
May 1k
M Z Tmax 1 50005
A Z Tmax 31
U Z Tmax 22
Pa Z Tmax 19
NB % Tmax 32
Hi Z Tmax o7
Ha Z Tmax 15:09:15
C&GS card 4o-6L:
14:19:05

59.7° N., 1h4l.bk° W.
h about 33 km
Magnitude 4.5 (CGS).

May 16

May 1O

M 7. Tmax  15:32:36
A 7 Tmax SES LR
U 7z Tmax 35
Ha 5 Tmax 15:30:59

C&GS CARD 40-6k:
1l sk
57.6° N., 151.0° W.
h about 33 km
Magnitude 5.4 (CGS).

May 17

M 7 eP 00:5T7:5T.
U PEN eS 01:0Lk:19
U PEN eG 01:07:29
M Z Tmax 01l:41:49
A 7z Tmax 0l:L2:0k
D Z Tmax 01:41:59
U % Tmax 01:41:55
Ha 74 Tmax 0Ll:40:20
&GS card 43-6L:

00:50:17.9

59.4° N., 1b2.7° W.
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Table 5.--Distant earthquakes--Continued

Aftershocks of the Alaskan earthquake of March 28, 1964

May 17 --Continued May 28
C&GS card--Continued
h about 35 km M zZ iP 16:25:29.7 ¢
Magnitude 5.75 (Pas), A z iP 30.2 ¢
6:6.25 (Erk)ylGuasbnt] o 2 T 30.7 ¢
(Pal), 5.1 (ces). e s
May 18 5 2T
May 0 Ke Z eP 29.5 ¢
M z Tmax  14:38:19 C&GS card 43-6L:
) 2 Tmax 31 16:18:04.2
3— g %mﬁx 25 : 58.3° N., 156.0° W.
o : TE:i ;g ; h ab?ut 25 km
e : v T - Magnitude 5.4 (CGS).
Ha  Z Tmax  14:36:31 May 29
C&GS card 43-6L: M Z iP 10:25:21.2 d
13:4T:22.7 A Z iP 21.7 d
59.6° N., 145.0° W. D z iP 20,1 d
h about 20 km MP 2 iP 21.8 a
Magnitude 4.6 (CGS). EB Zj| P 01.5 'd
Z eP D, T
May 190 Hi 2z iP 18.4 4
M z eP 15:44:45 ¢ Ke Z eP 20.9 4
M 2  Tmax 16:24:03 Ha 2 1P 11,54
A Z Tmax 31 U PEZ iR 10:36:19
U 2 Tmax 23 M Z Tmax 11:08:48
KB Z Tmax . @8 A 7  Tmax 18
Hi Z Tmax 16:23:5L D Z Tmax 5L
C&GS card L3-6k: %P B 32
B Z Tmax 54
15-37-35-9 Pa Z Tmax
57.0% N,, 152.8° W. S .
h about 25 km Bi % ngz E?
MaMagnltude 4.9 (cGs). Ha Z Tmax 11:07:19
Moy oL C&GS card 43-6k:
M 'm Rl W isdigislite 10:1F: Jisi
A z eP 34,5 d 60.2° N., 146.3° W.
U 7 eP 34.1 4 h about 5 km
NB 7 eP 33-5 d Magnitude 5.5 (Pal), 5.6 (CGS),
U PEN G 15:52¢33 5.8 (HVO).
U PEZ eR 15:54:18
C&GS card L5-6k4:
15:36:01.5

59.0° N., 153.5° W.

h about 15 km

Magnitude 5.75-6 (Brk), 5.3
(ccs).

L

Teble 5.-~Distant earthquakes-—COntinued

Aftershocks of the Alaskan earthquake of March 28, 196k

May 30

%

M Z eP 03:25:46.0 ¢
A 7 eP 46.6 ¢
D Z eP L7.0 ¢

0&GS card L43-6k:
03:18:08.3
59.5° N., 148.5° W.
Magnitude b4.25-L.5 (Pal),

5.5 (€GS).
May 30
Ha Z Tmax  23:19:31
C&GS card 43-6L:
20:34:33.3

56.6° N., 152.3° W.
h about 15 km
Magnitude 4.7 (CGS).

June 2

M Z eP 16:17:05.7 ¢
A 7 eP 06.2 c
M Z Tmax  17:00:44

A Z Tmax 50

U 7 Tmax 36

Pa Z Tmax 25

NB 7 Tmax 53

Hi % Tmax 16

Ha /4 Tmax  16:59:10

C&GS card 45-6L:
16:09:23.5
59.7° N., 1uk.4° W.
h sbout 15 km
Magnitude L4.75 (Brk), 5.1 {ces).

June 2

M Z Tmax 17:20:59
A 7 Tmax il e
D Z Tmax 17:21:02
U Z Tmex  17:20:56
Pa Z Tmax  17:20:51
NB Z Tmax  17:21:00
Hi Z Tmax 17:20:29
Ha Z Tmax 17:19:30

C&GS card 45-6k:
16:29:41.5
59.7° N., 14k.2° W.
h about 10 km
Magnitude 4.8 (cas).

June 3

M 7 Tmax 1h:54:53
A 7 Tmax 15457
D 7 Tmax 14:55:09
MP z Tmax 1425455
U 2 Tmax 1L:55:01
Pa Z Tmax 1l :5h:h9
NB Z Tmax Th 55811
Hi Z Tmax 1h:54:33
Ha Z Tmax 14:53:38
C&GS card L3-6k4:

14:03:42. 4

59.9° N., 143.9° W.
h about 20 km
Megnitude 5.1 (ces ).

June 5
M % iP 09:58:22.5 ¢
D 7 eP 23.4 ¢
U 2 eP 20,6 ¢
Ke % iP 20.6 ¢
C8GS card 45-6kL:

09:50:35.0

60.L4° N., 146.0° W.
h about 15 km
Magnitude 5.2 (cas).

June 5

M 2 iP o0:14:17.9 ¢
A Z iP 18.5 ¢
D % iP 19.0 ¢
U 7 1P 18.1 ¢
Pa Z iP 172 ¢
NB % iP 18.2 ¢
Hi 7 iP 15.3 ¢
Na 7! iP 21.6 ¢
Ke 7 iP 17.5 ¢
Ha 7 eP DfE
C&GS card 45-6L:

20:06:53.0

58.1% N. s 152.1% W.
h about 15 km
Magnitude 5.0 (CGS).
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Aftershocks of the Alaskan earthquake of March 28, 196)

June égi_iggg

M Z ‘eP 23
C&GS card L7-6L-:
23:25:09. 1

59.1° N.; 153.8° W,
h about 33 km
Magnitude 5.1 (CGS).

C&GS card 52-6l:
19:09:05.4
56.3% ., 150.2° W.
h abeut 23 km
Magnitude 5.5 (CGS).

(W
na
v

[55)
oy

.
-y

5

a

-

FW = ON0o—] =an

215D

(55

June 28
M Z iP 19:16:29
A % iP A3
D Z iP
U pA iP
% e Z eP
i ;‘_,.J_N-B 7 aeP
Ke Z iP

M N W W N ww
VCIOP0S S

During the quarter "felt reports" were either phoned or mailed
in by the following people to whom we wish to express our gratitude
for these and other instances of cooperation.

Kilauea summit area Kona region

Mres. V. Hanson Mr. H. Nelson

Mrs. W. Gorder Miss A. Greenwell

Mr. and Mrs. C. Wentworth Mr. M. Sutherland

Mrs. W. Mist Mrs. R. Apple

Mr. G. Kojima Miss N. Wallace

Mr. R. Koyanagi

Miss M. English Central Hawaiil

Miss L. Yong

Mrs. O. Duncan Pohakuloa Military trainees

Mr. and Mrs. A. Yamamoto
Mrs. K. Okamoto

North Hawaii

Mrs. E. Lindsey

Mrs. P. Richards

Mrs. R. Edlund
Kohala Police Station
Mrs. A. Paiva

Dr. F. Tabrah

Hilo region

Mes. H. Crabb

Mrs. H. Lewis

Mr. and Mrs. R. Baldwin
Mr. C, Shoemaker

Mr. Y. Kojima

Miss E. Patten

Mr. C. Okamura

Mrs. T. Indledue

Mr. J. Bryan

Puna

Mr. H. Warner

Mrs. D. Isbell

Mrs. C. Guerino
Keaau Police Station

Kau

Mrs. A. Paiva
Rev. D. Thompson

b7
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Chronological summary

Most conspicuous during the third quarter of 1964 were the increase in
sulfurous fuming from Halemaumau and the step-up in rate of inflation of Kilauea

summit which was indicated by both the short-base tiltmeter and the net of

long-base tiltmeters. The number of felt earthquakes increased (M3 during the

quarter), but the total daily counts of quakes remained very low.

During July the short-base tiltmeter indicated slight but erratic
inflation of Kilauea. A flurry of small earthquakes from the Ksoiki fault
on July 16 lasted 3 hours. Two relatively large quakes were felt during
July: one magnitude 4.5 earthquake from a shallow focus beneath the
southeast flank of Kilauea was felt throughout eastern Hawaii on the 1lst,
and another magnitude 4.5 quake, offshore, west of Mauna Loa, was felt
islandwide on the 1Tth.

In the first half of August the summit tilting accelerated to a rate
sufficient to increase the elevation of Uwekahuna a tenth of an inch per
day. The number of shallow quakes originating in the Kilaues caldera area
increased to more than 100 per day, and tremor was conspicuous by its
absence. On August 26 one deep magnitude 4.5 quake under Kilauea and
another of the same magnitude off the northwest coast of Hawaii were felt
islandwide. The daily count of local caldera quakes decreased on August
16 and remained low for the remainder of the quarter.

There was increased seismic activity near Pahoa on the lower east
rift of Kilauea during the first half of September. An average of
2> small shallow earthquakes per day was recorded by the Pahoa
selsmograph. Several larger quakes with magnitudes of from 3.5 to 4 were
felt strongly in the Puna region; a dozen smaller ones were felt only
near Pahoa. This local activity was monitored on several occasions
by a portable seismograph.

Inflation of the summit area continued at a lower rate during
September, and no evidence suggesting movement of magma into the lower
east rift zone was recorded.

An earthquake of magnitude 4.9 was felt throughout the island just
after midnight on the morning of September 18. It originated at about
5-km depth on the southeast flank of Kilauea and was followed by about
50 smaller quakes, 2 of which were felt locally, during the next 24 hours.

Seismic profiles.--During August, Observatory personnel participated
with the Branch of Crustal Studies in recording seismic-refraction
profiles along the northeast, southeast, and west coasts of the
triangular-shaped island of Hawaii. Shots were fired at 10-km intervals
from the U.S. Coast Guard Cutter Cape Small, Lt. Lloyd commanding,
and were recorded along each coast by five refraction units spaced
approximately at 25-km intervals.

Interpretation of the seismograms by D. P. Hill indicates that
the crust is about 16 km thick under the west flanks of Mauna Loa and
Hualalai, and 11 km thick under the northeast and southeast flanks of
Kilauvea. The crust has an intermediate thickness along the northeast

flanks of Mauna Kea and the Kohala Mountains. The velocity of P waves
in the upper crust increases with depth from 2.0 to as much as 6.0 km
per sec.; velocities in the upper crust are generally lower on the
flanks of Kilauea than on the flanks of the other volcanoes. Clearly
recorded arrivals indicate that a layer with veloecities of from 6.9

to T.3 km per sec. forms the lowermost 4-8 km of the crust under each
of the coasts. The velocity of P, under each of the coasts is about 8.2 km
per sec. Anomalously high crustal velocities are associated with the
ma jor rift zones extending from the five volcanoes that form the island.

Crustal Studies participants in the Hawaii refraction program
were Wayne Jackson, David Stuart, Benton Tibbetts, and Jack Clark.

Puna leveling.==A 50-mile-long network of bench marks established
in 1950 across part of the active east rift zone of Kilauea volcano in the
Puna area was releveled during the second half of 1964. The level
lines, which follow the road network, form one large triangle which
encompasses a smaller triangle, thus affording three loop closures,
These were at 0.075, 0.060, and 0.015 foot, and the survey was well
within 3d-order allowable error. The rift zone is crossed in three
places and paralleled roughly for several miles by the level lines.
Spur lines were run to the Kupapau tide gage and to the Kokoolau
triangulation station along the Honolulu Landing road.

Uplift of 0.3 foot has taken place across the rift zone along the
Pahoa-Kaimu line. The zone of uplift is T miles wide, its apex
asymmetric to the north. A small graben half a mile wide and 0.3 foot
deep indents the apex. The swelling is probably related to the east
rift eruption of September 1961, during which much more magma moved
from beneath the summit region into the rift zone than was erupted
along the rift.

The Pahoa-Pohoiki crossing of the rift shows a broad region of
subsidence having a maximum depression of 0.2 foot. The line
paralleling the rift zone near Kapoho shows a collapse of 0.2-0.4 foot,
and the road along the shore between Kapoho and Pohoiki appears to
have subsided about 0.1 foot. This general area of collapse along
the rift zone east of Pahoa probably was formed during the 1960
Kapoho eruption. :

Three stations north of the Kapoho graben along the Honolulu
Landing road show a sharp uplift of 0.5 foot, which decreases
rapidly to less than 0.1 foot within a distance of l% miles. This
uplift suggests that some vertical movement took place on the north
side of the Koae fault immediately preceding and during the Kapoho
eruption in 1960. The disturbed zone in the Honolulu Landing-Pohoiki
region of the rift zone is about 6 miles wide.

New bench marks set in areas covered by the 1960 flows can be
compared roughly with nearby but buried 1958 bench marks. This
comparison provides a thickness profile for the 1960 flows which
fill the Kapoho graben beneath the present Pohoiki-Honolulu Landing
road. The maximum thickness exceeds TO feet 0.7 mile north of the Kapcho
road intersection without allowing for subsidence of the graben during

the eruption.
2
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Organization of the leveling fieldwork and analysis of the results
were done by R. W. Decker, who was on sabbatical leave from Dartmouth
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n T oy o Tilting of the ground around Kilauea caldera.--Tilting of the ground
i *“*Qﬂg\ 5 . . " Sas around the summit of Kilauea is monitored daily by a short-base water-
“Hongka ST o e 3 tube tiltmeter in Uwekahuna Vault, and at irregular intervals it is
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S . earth's surface; that is, to a relative subsidence toward the north
- and east. A one-unit change in coordinate corresponds to a tilting of
] 1 microradian (1 mm per km) in the direction indicated.
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Table 1.--Tilt coordinates at Uwekahuna Vault, July, August, and September,
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Figure 1l.--Map of the island of Hawaii showing localities mentioned in
the text and seismograph stations operated by the U.S. Geological
Survey. Epicenters of loecal earthquakes are given in terms of
geographic coordinates, which are indicated at the edges of the
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Figure 2.--Tilting of the ground around Kilasuea caldera, April 27 to

The vector depicting tilting at a given tilt

September 1, 196k,

base points in the direction of maximum relative subsidence and

has a length proportional to the rate of tilting during the

Closed circles represent field tilt bases;

open circles, short-base water-tube tiltmeters.

measurement interval.
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Data

local earthquakes
seismic

and tremor originating in the region of the Hawaiian Islands (usually

smograph), and distant earthquakes
As an index of
Earthquakes of magnitude

originating more than 3,000 km from Hawaii.

Seismic summary.--Events recorded by the U.S. Geological Survey
The earthquakes are separated into groups on the basis of

Locations of the seismograph stations are shown on figure 1, and

essential data pertaining to the stations were given in Summaries

25, 29, and 33.

region of origin as determined by analysis of records obtained daily

at the Observatory (U, M, A, D, N, WP, MP).
2.0 or greater are generally sufficiently well recorded to be located

minutes of tremor recorded by seismographs in Hawaii are listed in
with greater precision; they are listed individually in table 4.
on identifiable phases from distant earthquakes are listed in table 5.

activity at Hawaiian volcanoes, daily counts of earthquakes and
table 3.

seismograph network in Hawaii fall into two categorie
within 100 km of at least one sei

International From the ISC collection scanned by SISMOS

Seismological
Centre



BUOY 2
BOT BUNEBN T
BOT BUNEW T
BUOY T

BUOY T
BOT BUNER T
uoT8al BvoYy BUNEW T
uoTdad BOY BUNEW T
uotTdaax BrBUOY T
men T

uoT8sx Bey BUNERW T

uoidax

asyTBMABY T

BN SI0USIIO T
BUOY T

uordea BOT BUNEN T
BUOY T
uoTdax BOT BUNEY T

uotsea TeTETENY T
BUOY T

UoT3aa Tele[ENH T

UoTZaI BOY BUNEN T
BUOY T

UoTEea TBIBRTENH 2

UoTFal BOT BUNEW T

UoTIaI BOY BUNEK T

UOTSaX BTRUOY T
uotSax vey BUNEBK T
uoTsel TRTETENH T

I M O\ NN

=0

[
L o WO

— O = awo

-

NN AF AN A nM

MM

r-lmm,'.—;rlxo;rc\-—!;r o

1T
I

uts
72
T
Gt

0T
9T
€2
£e
€9
92

-

= o = e an an
L

o e e

e =
== e
e e em =

cc
LT

2

6T
61

cl

LT

€T
EE

[@RNelel]
fori|

O MO0\ 0@ N0 WO NOND

HE

™

0T
he
T
g2
T2
12
0T

9
L

HT
HIZE
€t
HE
9

T

15

O

1l

0¢
99

6€

09
59
+08
09

£8
19
08

- -

= e e

e e

T

o

SEmmme

= e -

€T

- -

= m e

s

e wm =

Em e

]

o e e

e
gt

dEE

ol

81

6€

= .

Emem e -

= -

- =

== omme

T

= e

=

S e

Easamem

Aoy = D b= COO\g

T *adeg

T ‘Suy

7T
€T £L1np

SISUQ

3ITI
1589
Jaddn

wy Of
4 TWwnN S
BINBT T3]

1ITL
1989
UI9% 8By

THTOBY
pue
FITL °MS

BISPTED
eaNBTTYH

SOPTTS
nBlnNBu

=OTEH

HOTTBUG

91BIpawW
-I29UT

deag

ollection scanned by SISMOS

sayenbysaey

JOMWa.I

(s9nutTW ﬁﬂv

&

(79%6T)
Slak=lg)

PENUTIUO)==BISPTLD BSNBTTY PUNOIE J| PUB ‘dM °N

International From the ISC c

Seismological

Centre

‘@ ‘v ‘W ‘n sudeiSowsTes UO popaoOsI JIOWSXY JO SSINUTH PUE SoyEnbUILEs IO Sdequn-= ‘€ STABJ,



—mme—m— cmmama—— ortneeg Jo *HsH W |2 6T.GGT | 16°T0L02 | €T g¢*z logr | on | ol L
* 190 SWOWS I8
............. === enyy Jo M W 9| 36T SGT | 1€°326T | O Lz lwot|s2a| S| &
m——————— s - - | soysouedneT go *mgM W GT|.6°T2.65T | 12°L5H6T| 8 ez |e6T|6E | 90| f
* 199 9WOUS TS
................. - Tyndoesey JO @S W ET|.6°60.65T | «2°8TH6T| & 22 loct] €0 | sT| €
* T2 2UOWS TS
memmmm—camm== mcoa eumyEseoMn JO S WSl 4|, L LT.GST | 187€2.6T | O w2 lo*TE| 6T | HO| ©
*I979OWS TS
o o a8 e - eumyesann JO MS W f]|.Q QT G6T | 1L 7€2.6T| O€ celess |} ET) T
*IS21SWOUWS TS
i o Tqndoeye JO *HS WY OT|16°90.66T | 18°8T.6T| & g°g jo6n|on | OT} T
*SUOTIZSI BUNG PpusB
faTuming BONEBTTH * 199 3WoWsS T98
‘OTTH UT 3T°3d tyndoesey Jo *HS W 0T ].6°90.66T | 18°QT 6T & G 1660) €4 | oT] T £TMp
uotadTaoseq ‘M *Buog N ‘38T s ul q
jaodey () apng (796T)
3Tod ao3usoTdd yzdeq | -TUSEN WLy, 93EQ y

+qgTT SBUTMOTTOJ 9Y3 UT pesn sT ToquAs sTUL ‘W g 0% €=U “°M B LGST €N 2 6T Snoog
uesw YlTM saxenb Jo ATtweF & jo Lue QuTqasTT I0F TOqUAS & SB PIoNpoIjUT sSem  THTOBY, ‘g fzeuumg UT

*yadap

20BJINE-JI83U 1B JI998I) TOTY JO Ujnos u g moqe ‘M (HT 66T Pl (G2 TE BT JoquaoTde ueawW B S9ATS ff 03 ¢

gsndny pue g 03 T ATnp Sutanp sporiad waess SYj UT PIIINDD0 YO TUM dnoxd stya Jo Apngs TEOT3IST3BIS
Joyaang (g2 Rxeumumg @9s) [ 1JTL 3889 aaddp, s®e PaqTaossp oJdB soyenb Jo Joqumu B 3STT SUTMOTTOF Y3 UL

YoM ST LT LS6T “°H (T e BT ) W 6F 3P yadsp & 38 neBuNBWSTEH Y3esusq ST dnoald sTU3 J0J snoog uesu
qseq oyJ ‘SoTJBUUNG ISYJO UT OSTE PIjoOU gsosenb Jo ATTweJ FUTNUIFUCD B JO saquall TTE a1e 2s9y]
‘spnatuden Jo jusSWSlBIE B PUB | 0OF W, Rq ATuo PSMOTTOJ oIB S3WT3} UTSTIO SUWOS ¢qsTT SUTMOTTOJ U3 Ul

*QSTT 9Ua UT PSPNTOUT oI8 TTEMBH JO PUBTST SU3 JBSU JO UO FUTIINOD0 fgaU0 JISTTBUS
psqeooT ATqeaoasl Auew seB TTSM SB ¢1e8aeT pPuB ¢ °'g opnaiTudEm Jo,saxenbyjaes TTy ‘3Iodax 3T3F pue
¢1squootde ‘yjdep ‘epnjrufew ©(SWT PILPUBRLS UBTTEMBH) SUT3 ut81I0 fo98p idoae oyenb USATE ® JOJ SSTIJUY

HohT ‘aoqusidag pu® Tnsndny ‘AN
¢feaang TeOTIOTORH °*g°N =U3 JO SUdeIdomsTos AQq POpPIOOSI S9YENDY3IBS TEOOT=='4 STABL

Rememsememmemmes la D freresmil R ff g v | el Ly whcheigh 11617
e i c o skt 17 £9 S il oy =weml 162
uuuuuuuuuuuuuuu 5 1 c pteitochon 17 64 oA e hushity St = ===l O
uuuuuuuuuuuuuuu = c e o i 9 06 ittty S - it wom=i ] 1.
................ 9 6 ot 7T 86 i e ~ iy ===t 199
S et et </ 9T i +h 38 N | =i et Sl =i < G2
et ——-== | 3T | € G 6 8¢ el B Bl It EC
||||||||||||||| = 16 i A 8 N g it | § st dotd semw? 1EE

uotdax BIY BUNEBN T € 2 f ot 76 i wrsewll | mase=i | n===l o
e e - € Wl s e ] £9 sl bk eitatgd W DeAalviai B TS

uoTBox B9y eUNE T f 2 9 9 89 meseo= comon | omses | ceee 107

uoTIex By BUNBK T 0T ¢ 3 1T 29 S cmmms | cemes | cowe |47 -

BUNg =a04siio T +2T € L ST 29 el S =0 weaay Lok o

e e e z +6Q T uts 0T +617 bk ot imiorind | 8 [Bhertaaid? M| St & 51
e e € € 12 0T 76 S i | § B ottt 1 (e
BUOM T e S 6e 6 29 N bt i prase NG
guo T | ¢ g LE G2 05 mmmmmw | mmeme | mmeee | eeen [T
m—msommmamaeasa g e £ 6 +59 somwmn | emeas] eeweal | ameellCT
|||||||| == A 2 26 T2 L Sotiee s=esulll ] Hom=s et i (S

................ Sme sl 8T L Gh et i | Wty | Bl W) Wil N | RN

33T | W Of 1ITa T3T08Y | BISPTBO | SOPITS
512430 3889 |3 Tuuns 1589 pue BINBT Y | neunew | MOTTBRUG |33B TP dsasqg
Jaddp) fesner 1y juasasey 1ITI "MS =378l =I9qUT
gseyenbysaeq ( segnutw ut) (196T)
JOWaI], 238

: PoNUTIUO)~--BIDPTED BONETLY PUNOIE JN PUB ‘gM ‘N
T ‘Y ‘W ‘N syderBOWSTS UO DPOPIODSI JIOWSIZ JO SSNUTW PUB S8YBIDYIIBS JO SISquilf==°f STABL

International From the ISC collection scanned by SISMOS

Seismological
Centre




International From the ISC collection scanned by SISMOS

Seismological
Centre

e T rundoesEn 3o ‘Ess mH ST| 18 90.66T | 1E°6TH6T | 8 |t |6°Lo j92 |12 |i3
ol - - = eTonWBY JO "MGM WS OT| 1Q°67.GST | 1666 .61 8 92 {46796 fen | LT ww
oyodey UT 3134 eousd JO HS W 6 | 18°2GNET | 1679261 G Q2 QHOH 22 T | Le
g T e BEYOUOH JO °*HgS W OT| 16°98.55T | 10°00 .02 3 L'e |L-62 |sE |61 |92
*gTeyoy
pue ¢BEIOUOH
BnyoyETeay ¢ BToNWe}] *quTod
s nwﬂﬂmﬁqﬂ pwmm ntodn JO 'MSM U €€ 160 ,94T T 02 2T |x°f 16°6h §OE |80 |92
*ISSWoms Tas
P o LR i qa9s9q JO ‘mSS WY ST| 18 QT.GGT | +E°ET6T e |Le Jo°To |1€ |2 | S8
i e S I oot eronwey Jo °mg W QT| 16 HESGT | 1666 6T € ¢z J0°60 20 |€o |Se
SR LD SR e ol TN A ammmemmmme = TYTOBY| =======-= —momm—— --= lo*z |0'€E Jof |LT |12
* I919WOWsS ISS
i IO SR S Bayy JO °S WY HT| 18 HTGGT | 12°GT 6T € Lz JO€S |2 |60 f€e
_dlaiesy 52 S s o L s e s -0€ oIl ==mmm---- - - -== 2 | f°Gh |60 fE2 |02
|||||||||||||||| H seyTeMEY JO ‘MMM W OT| :2°66.66T | +8°€0,02 gt |e'€ | &St jos |ro |6t
* TUMMS * 199 SWOWS Tas .
BonBITY 38 3134 qx9s89q JO ‘MMM W #T| (L°OE.GSGT | 18°32 6T § 6°2 | 1°#E |85 JST | OT
* 197 9UOWS IS8 o
T cmmmm—e- - tyndoeyey Jo @S W €T| 12°H0SGT | 1§ 02,61 g T'2 |00 |60 JHT | 9T i
e PN A - | eoyRg JO ‘HS W 62| 0°Qh hGT | 10°02S6T 8 f'e | 6768 | ST |8T | ST
* I9919UWOWS ToS
ereyed UT 3734 qx089Q JO ‘MMM W ZT| T'62.55T | 13°€2.6T 8 g2 |60 | TS JOT | H#T
* 197 9UICWSTas
SPTMPUETST 4T3 BunyEYoM JO “ENN WM @] 12°9T.S6T | 10°0€ 6T of |é'n | 6°6E | LS |90 | €T
*JI2q2auousTes
BTBYRd UT 3734 enyy JO ‘MM WY 9 L QT.SST | «+f1 T2.6T 0€ m”m m”mo HT JST | TT
BTRURg UT 23Tod B ittt e bl 0 I 11D i TR | i ==mild to G'02 |60 |ST|TT
* 199 9UWomWSTSS
I —— —————— tundoese JO ‘MSS W TT| 4L TT.SGT | 1279161 €T |22 | T'90 |02 JoT |6
e S e i e qurog Bwndy Jo °*MSS W G| 2 ETSGT| 18 CTL6T € g'e | G°GT | LT JoT |6
*TNEN
s o i eTeYeSTeH JO “HNE Wi SOT (GTG6T| -1 TO.T2 €T m.m o.mw mm mm w
BUE, aTod et —————==-TYTOBY| =--=-=-== g == ===l 161 L Oche | O
:uuwmumlm|WMnuuuu enyeyeTesy Jo msH W gT| 2°9n.G6T | 18°92.6T €> 1L |oaT]9s w0 | L
et e & e = T{TORY| ====m=m== | mmmm———— ===t | ¢En TS |9T |9
e R Ty ———--nysTeeN Fo N Wy HT| 16°GESGT| 1 TT6T g |ne |s6T)et JEo|s
e e U —————— (ol | LT e -== |T°2 | ©#°62 | {T |02 | T
e s et enyoyeTseYy JO ‘ENE WY ZT| (8 Qh.GST| 1L TE6LT € Gz Joros|ge |TO |
* QTS ;
BINETTYH 48 T34 ———— i CEE S e Rl M -=- |42 | wrge| 6€ |ST | € Sy
*BIB{OYBTBSY
rue ?Dﬂ,.:ﬁzz_
‘ereyeq UT T34 ===nysTeeN JO °HNN W¥ GT 1GTEEGAT | W6°TT 6T} 8 §°¢ |L°gol 9¢ fJoOTf €
e ———————— Emmme s EsEs R e THIOE s Tttt bl s=es=cul s 102 1 0GT] o J ST T
- i e e e e mmemsswn e = L TOGH SempeaRsw|ieotmeams ) === ) 053 1 O'OTE GE FSTY T
i bl Ly = ==E0¥ONBTBIY JO g Wy €3 i6 MG SET ) 6°QTHT| 8 0%l 9°2EL JO . TT]-T
o e e - emoyereay JO CHENN WY T3 1986 64T | 1L 'THOT| B Qe |glel on | €o] T By
SEmssamaBEanas g § e BOUBg JO 'HES W 9 166G MET | E€7L2.6T) € fed ] 0ShHE 58 T Tt
o e ===BToNWBEY JO ‘MS W 0T 19° TG GET | 1E°LG6T| 8 9'z |o°TT| TE § LT| oF
.................. mmmmmmmmmmmemmme=eQf B | memmmmme= | semcmeea|  coe | Gz | fo€0) S lo| of
5T e T Ty ) 5 T T 0t WA TR s f e ~== | T2 E0nl £ L HT] 68
vl e i o BTSNWEY JO “HSS W 02 1R°9E 64T | 18°TS 6T 8 Lig. LT2co) &6 1.101 62
I SWOMES TS
= = et = e BUNYBYOM[ JO °G WY T 1GTLTGST | 1Q°EC 6T G2 9'2 |S°0S] 90 | 8T| 82
S TUUmS ‘I8 SWoWSTas
eoNBTTY 4134 BUAUENIMN JO T Wy € VO'GT GGTE 4G G2.6T| &2 ¢'¢ |205) G0 | gT§ 8
...... =T BNN{OYBTBAY JO ‘'MSS Wy QT 106G 66T 10°326T| 8 6'2 |f°2sq] 6 | 70| 82
iain i ettt Gt ] [ LSt =T TOBY e i - - €2 |o*ssl Lq | €21 L2
Fi = T 3 v BTSNWEY JO ‘MG WY s T 6M.GGT | €706 6T} 8 2. 16 °ge] Eh ) 6T ]le
e e i - BnyeTBay JO CEN Wy TE i THoGET | «2°0hH6T| € L2 ozt no § la] lze
L S e it e nysTeeN JO °MNN WY 02 16°LE GST | (L HT6T| € ¢'e ftes] o6 | ot} 92
‘Ieqsuows T98
= S S L Tyndoesey Jo ‘ESS W 2T 16°L0GGT | 12 LT 6T| 8 f1'2 |T°gE] g2 | TO] &2
mmmmsmemeom e - - mmmmmmmcemee TYIOBY | emmme-- w= | mememaee --- | oz |gan| ¢s | €2 61
‘A4 2uols Tas
S e - Bayy Jo “ESS WY 02 1L BT GSGT | 412 °CT6T| &N 6°2 |f°TT} 92 | 60| 6T
R e = =-==erenmey JO ‘S Wy T2 1 G EEGGT] 1E°€6 6T €T e JO'TE| 9 | fOo| 6T
.................... BISUWBY JO °N WY G2 i8°BELGET | 19° KT 02] €T L8 [ gel 1S Y oT L gt
TINTBM UT T34 ~==BTONWEY JO ‘HSS WY 42 1S ELGST | sQ°08 6T E£T 6:2 kT 0Tl E 7T | 8T
SPTMPUBTST FTod enyoBTBOY JO ‘MNN W¥ €4 186G 68T | 16 EG6T) €T G |f°95) OT | €T | LT
*q T s *I19.9WOoWsS Ta8
BOUBTTY 38 T84 tundoeyB JO ‘ES WY 6 12°L0SST | 10°6T6T| OT 2t to-co] gh | 8T| ST
* 1D SUOWS IS8
...... P e TundoeyE JO “HS WY 6 18°L0.G6T | 18°8TH6T] & g2l |Lgay g8 | gLl et
e Poysoyedne] Jo “ESE Wy Q T 'OT LSS4T | 16°85.6T| 8 cog i lacghgn | Tl 1T
...... mm=mm—e- BUNOYETBY JO EN WY 02 | 'S .SST| 10°9E 6T 8 €2 Jog] 95 ] g0} g Lnr
uotTardTI089(Qq ‘M *Suot| °n ‘aeT ] [l q
30dey _ (uop) | sens (796T)
3Tad asgueaoTdd yadsqg | =tulen SWTT 21%.Qq

PanUTIUO)==H06T ‘Idqueldag pue ‘isnsny *Anp
*£SAING TEOTI0TO08n) ‘S°'l o4l JO SUJdBISOWSTOS AG pOpIOOSI goyenbyj.ies Ted0 == "4 STqE]

— — S - = ———

13



International From the ISC collection scanned by SISMOS

Seismological
Centre

*BOYBg

¢qTmums BSNBTTY * 199 3UOWS TSS
‘BTBUBg UT T34 Tundoeye JO ‘ES WY £],5°L0,GST|12°QTH6T | € eE 2*le| 1o | g0 |8t
* 191 9UomWsS Tas
i g e Tundoesten Jo S W OT|i8°90.5GT| T 6THT | € ¢'e ooi| T2 |20 |8t
‘qTwums BSNEBTTH * 193 9WOmsSTSS
“OTTH UT 3734 Tyndosse Jo ‘@S WY OT| € LOSGT]i6°LT LT | & 9'¢ 8961 Lo |20 |gT
I UOWSTa8
SPTMPUBTST T34 Tundoese JO ‘ES WY 669056 T |16 °QTHT | & 64 T°62] 62 | o0 |gT
e mme e =—=== | ====-=gOyBg JOo @SS WY Q| QGG MGT|:6°GCH6T | £ 'S g'col wE | gr ot
evuedeTEy ‘BOUBJ *1932Wous Tas
‘OTTH UT 3Tad Tundoeyel JO “ESH WY E€T]i8 H0S6T|T°02.6T| 8 E1E g 'Th| 0 | 90 | 9T
S T M | il T s SEES THEORIR s casa oo~ ==upp gz U0 HEleeT Mot St
............... == | =====---BOUeg JO °HS WY 9|,Q HGMGT|:5"L3HT | € G2 ¢eq| Te | 6T | HT
*BoyUBI
‘OTTH ‘qruwums
BONBTTY 18 T4 | ==---=-BOUBg JO @SS WY L].2°9G MGT|i6'926T | € 8¢ 0°2T| 20 | 90 | KT
m=mmmeescacecocoe | ===c--BOUBL JO "ESS WA LL6°GSMST[18°986T] € > L2 o'we] 6€ | €o| €T
oyodey Ut 3794 | =---==rOUEg JO ‘@SS W G|,L GG NGT|iL L2 HT| € > Ltg ohe€] Le | e} et
BOUBJ UT 3Ted | ==--=-®BOUBRg JO 'HSS W G|,G GG MGT|iLLe6T| & f1°2 f*we| 60 | TT | OT
EfEUE] UL (S fS -kt ccrcnommnoaey IREOBY] w=rr= = [@wmrir=we | | o= f1°2 Q'TE| LT | 22| 6
*I2]sWOWSTas
e e qx8s9q JOo “EN WX Q|.0°02.56T|:6 S2H6T| OF 8°'c G'6nl 2 | LT | 6
BTBYBd UT 373 | ==-=---=---=--== -=THTORY| -===---- I ] Ea gz | osgt| 6T | #T |8
BEEUR] UL ITLof [oc=r=ssscccccnucas o e fosncsmag ] ] e G2 7ol 92 | g0 | 8
'+ TUUmM S
Bane] T 06 Gio] Jrr=r=ssas === T TORNY (=mr == S e i s LTe 9°lg| e | 6T] L
e e enyeyeTedy JO *H WY 22|.0°EHGST[10°0ELT| € €°c Eqel LT | LT L
........... ===-== | enysyeresy Jo °"HSH WY ST|.9°8HS5T|.0°0EH6T] 8 68 T°92| 6T | #T | L "3des
uotadTaossq ‘M *Suog| ‘N ‘aeT s uw T
Az0dey (wi) | oomy (196T)
T34 a2qus0Tdy ysdaq | -Tuden SWT, 938Q
penuTuo)=-HopT ‘Joquaidag pue ‘i3snsny ‘ATnp
¢FeAInNg TBOTJ0T08Y) *G'N oU3 JO SUABIJOWS oS AQ POPIODSI SayBNbUIIBD TeO0T=- " STABL
BOUBg UT T84 =--=---BOUGd JO °‘HG WX 8 },8°€G ST | 1L°9861 € 0°¢ L'TOf €T j90 | L
BOYRg Ul 1194 aqunuamoswmmwmsmmmﬁmm Q@ 118 °EGHST | 1L 9261 ¢ g'e 6°6E 1 OT {90 1.
m=memm=m=co-me-o= | feg ygaoN 10 cmeg BN ) 13798.56T | 1279261 | Lg Lone g o€ f€o il
BOUBG UT T3] ===-- voyeq Jo "Hg Wy 6 §:6°3G.05T | «0°L36T | € 1°2 LAt e g0 |9
‘IS SWUNIS TS
mo=mm=-—-=-===--=| TUNdOBYEN JO ‘HSH WY f{T |7 °C0.56T | 10°02 61 Q 0°2 g'on f 65 YLo f9o
SEReL e e ==} ======80UBJ JO °“HE Wy G §,L°HG ST [ :2°L3.6T g g% ¢ghf 60 [0 lo
‘I SWomsS Tas
S TP T e —— TUndoBEN JO °g WY § 90T GST § 10 °6THT oT 9°2 0°c0f9zTO S
e —————— Smmmme—moe—cmee THTOBY f=en s S W 0*'e 0°g5 f 0S5 §6T | €
vie=lak=ls (o] =y els]
=s=-o-ss--s-c--eoo]  TUNAOENEW JO °HS WX 6 |,€°L0.GST| 6°QT6T | 8 0°'2 6zzlof lgr|¢
*BOUBJ
‘oyodey UT 3TIJ) =-==---BOUB JO ‘HS WX & | @ NG MST | 13°626T | & L G6T§ o |50 |€
o e BUMSNETBSY JO ‘HS WY L | ,0°TG 66T | 16°Q2 6T 8 ¢'2 GBEER jTO | €
*Isq2WomsTas
e NS feg yaIoN JO ‘MM WX 2T | .€'0h.S6T | .€2€.6T € ¢z Q65§ LS JoO | €
*JI9qsUomsTes
TN - 349830 JO "M W LT | ,0°0E.SST | 8 T .61 Q 2°e o*¢sl#T joo e
........ se-=sseeclese=-=BOUBRg JO “HSE W L | 10796 HST | 189861 3 9°2 o0zfcolmolz
N e e m=====BOUBg JO “HSS WX L | ,0°95 HST | 16°92.61 ¢ e ocofgsleol|z
====B0UBJ Ul 3Tof|=====-=BOUBJ JO °“HGS WX G [ ,T° 90 HGT | T L2 .61 “ 0°2 06t TT jeo | e
o BT ----m---n =m====B0UBJ JO ‘HSS WX G | \T 94 ST | T L2361 G 0°2e o062 Ls |telT
‘oyodey
faTumms BONETTY
‘eoyeg uT 3T94f---=--BOUBJ JO ‘ESS WK G | ,T QG HGT | T L2.6T 4 L€ G'E€T| 6E Jo0 | T "3deg
BTSNWEY UT 3T ~-===BTNWIEY JO °H WY QT | «T SE.65T] 19°T0.02 | 8 9°e O LS j T2 | TE
BTEART UL 3TRifmens—== mmmmmmeacaTHIOBY | mmwmmmmea | cmm— e - B4 e 8 cec ¢zl ez ler !
‘oyodey
‘eoyed UT 3T94)~------BOUEd JO “ESS WH G | ,T°95 HGT] T L2 6T g ol 9 0°.n| LG | Lo | TE
BOUed UT JT3J)==-===BOURJ JO *MSS WX Q| 0’65 HGT{ 18°62 6T 8 T8 2°6G| 22 131 | of
BOUBJ UT Q[ ====== BOURG JO *MESS WY Q| 066 HST| 18°G2 61 8 g8°e T°60| 02 § 2T ] O€
T TN e o == BOYETBSY JO “MNM W gf ST 95T 18€ 6T €T 'S J°¢él lo 1Tl 62
BTBUBG UT 3TS4 BTeyYed JO ‘MNN WX # | ,2°62.66T] 12 HT 61 a | G°9T | OT | T2} g2 'dny
uoTadTIoss(q M *3uog ‘N ‘39T S ml T
PHmWQ._.“,um ﬁ.&v& Spng m #@mm..m V
il 183 usdTdy uadeqg| -tuSsey auTy 238(

ponUTUC)==H0hT ‘Ioqueqdeg pue ‘fisndny ‘Arop

€Aoaang TBOTIOTORD “S°Ml oUF JO sSULBISOWSTOS AQ DSPIODSX SONBNPUILGS TROOT=="1 2TqBT,

16




mtwona\ From the ISC collection scanned by SISMOS

Seismological
Centre

1 T TS Y SR R A | ] ] L]
' L im S P9 o8a Table 5.--=Distant earthquakes
I R ' 3 — 1
1 AL ) TR e e I = N
. Pl s P EAR BRI S
+ 45.:\ | X 1 § 31 1 & i M oa on) Times are reported in Greenwich Civil Time which is 10 hours faster
:ﬂj = TR E o LE than Hawaiian Standard Time. A "c" following the time of P indicates
i B REEE H 2 i - compressional first motion; a "3" indicates dilatational first motion.
Lk O S 4.—!4 ; ; pfid Station symbols, locations, and instrumentation are presented in
~ RE SRRt 4 P : Summary 33 . Magnitudes calculated from the Hawali seismograms are
?I - followed by (av0). Location of epicenter, origin times, and focal
E P 1400 5 i depths, and magnitudes reported by other institutions are taken from
@ g E TG ,E:r: s "Preliminary Determination of Epicenters" published by the U.S. Coast
i I @ & .
= {g I B S8 He 3 and Geodetic Survey.
o I g @@ 110 & P P
3] gl oQ&!l 1 3@ O N =
‘ B o S 1 g3 300 8M @ o 1)
i g ) ey ; 3 July L4--Continue
ol & At s e bl B July 1, 196l July 4
g7 ek R s
{Hé R siE B leia d et e & M Z eP 13:45:05.9 ¢ Hi Z eP ob.L ¢
wfo E o rﬁg%%%su%?ﬁgm%m% = = A % &P 05.8 ¢ Ke Z iP 18.6 ¢
=i e Emmaaﬂiﬁ'se%ﬁﬂ?-ﬁ = N BB 06.k c Ha Z eP 16.8 4
0fS 3 Bt i i g S MP 7 eP o7.h c NB 7 iP 21.2 c
K= (o) -l o = ~c0 @ @ Al ==
+ i 2 [ e B e e o M R — (@2} LM
2l = = C&GS card 56-6k4: C&GS card 53-64:
‘1o ’ N i 1in0y © O = 13:33:10 10:49:28.8 ’
&l "l giggdiidg 8§ ¢ 1.8° W, lo7.1° E. 11.7° N., 1hk.5° E.
?1*;3 60 o, io %:\D i icr.' & et 9 n Molucca Passage Mariana Islands
;‘;‘IJ o] g HU.:? Iﬁr\h:i\ta E i 5q\\Lrl\ E\ iy A h about 33 km h about 33 km
%:f - : — — i : Magnitude 4.5 (CGS). Magnitude 6.0 (CGS).
3 ‘% z.. E) : :\! :r*:r\ : ﬁ a\cﬂ u(-\l :-i Ql Tl &
SRR i 1 o 3 Tul
4 " e inaE R e
= (=] o [¥] ‘(.1 J o Q o] (=] =] % ~
“14 q |ri2 Penouos b S R ot NS Ty TR Oy U PEZ eP  19:15:47 ¢
| & A Z  Tmax 23 Na 7, iP 50.0 ¢
3 = E ) fo o B I Tt oo o= S BT o' ¥ © T v BN U 1o as U PEZ i5 19:22:03
D o M [ e | ol MP Z Tmax 1h VAE .
£ '_:! 0~ [ B U 2% e o8 U PEE eG 19.22.27
W] Il
0 U PEZ eR 19:20:
e Hi 2 Tmex O07T:18:50 el
g B NB Z Tmax 07:19:12 C&GS card 53-6kL:
;;_! 83 mmHAuMmoot-m O ol Ha Yi  Tmax 07 :LTs10 19:07:57.8
?; g+ daddaadaaa o o a b 23 o S 26,2° N., 110.2° W.
3 e Gulf of California
1 N MO HO NG O 0 ™ ‘3§' 5 h about 29 km
a T T T S 53.4° N., 167.8° W. - 6 (Brk)
o @l Ol0ISIONG O ~Fipreo el = Q r Magnitude 5.75= rk),
s @ N O ol @ Fox Islands, Aleutian Islands 4 6 )
w3 £ 6+6.25 (Pal), 6.0 (CGS),
: = e | RABEEFRER . 5 R & h sbout 5 km 6.4 (HVO).
. 2 ‘ LY Magnitude 4.75-5 (Pal)
53/ YoM ININY - O O M~ 4.8 (cags).
@ = OO 140+ =~ O i July 5
8 - YAJLRRINY & VW 8 July b M & eB aa3thgrel il
i g . NB z eP 06.1 d
t“\ﬁ e M 74P 20059:22.2 © U PEE  iS 23:52:31
=~ @ D Z 4P 22,4 ¢ U PEN eG  23:57:23
WP % aP 23,0 ¢ U PEZ eR 23:59:39
17 MP Z ?P 23.5 ¢ C&GS card 53-6L:
8] i W Sl 23.1 ¢ 23:36:01.5
Pa Z eP bl ¢

18
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Table 5.=--Distant earthquakes=-=Continued

) Table 5.--Distant earthguakes ==Continued

' Jul, ~=Continued
July 5, 1964--Continued July 6-=Continued July 8, 190k July 2
C&GS card 53~6Mé»~Contimued C&GS card--Continued " Z P 07:57:35.0 d GRS capde-Oontirmat
4L.8° N., 149.6° E, Magnitude-~Continued A 7 oP 36.0 a
Kurile Islands 6.75-7 (Brk), T7.25-7.5 (Pal), > 7 P 34.8 a Tongs, Islands
h about 54 km 6.3 (ces), T.2 (HVO). 7 ¥
Mot bl (Pal) U Z iP 35.9 4 h about 43 km
e, R0 ¥ 2D RaL )y 6 Ke Z iP 32.3 d Magnitude 5.5-5.75 (Brk), 5.7
5.5 (ces), 6.5 (HVO). July (cas), 6.1 (HVO).
C&GS card Sh-6k:
207152
July 6 U PEZ eR 20:13:55 07:15:48.6 Taly ©
(00 : By 3.2° N., 128.4° E. _
) PEZ eP QPR L3 & C&GS card 5T-6hL: Wotiidha Pansaus M 7. iP 7 16:48-36.0 4
Hi Z eP 21.5 ¢ 19:50:k2,1 ; a
i ° o h about 50 km A Z iP 359
N Z eP 2k.3 ¢ 2luat gL, 173.8° E. Magnitude 5.5 (CGS) D 7 iP 35.2 a
u FEZ 18 7. 02:283hy New Hebrides Islands region g i : U 7 ip 35.9 d
U PEN eG 02:32:05 h about 22 km 6
; : July 8 Na Z eP 33.6 d
U PEZ iR  02:33:15 Magnitude 4.8 (CGS). S 2 2a U P 37.0 d
e v . M Z eP 12:07:19.7 ¢ Ke Z iP 34k e
C&BS_?iid65g“6”° S A 7 eP 19.9 ¢ NB 2 eP 35.3 d
ey i : _ e D Z P 19.1 c U  PEZ ipP 16:49:01 a
Gufi of California A Z iP lO,E d Na 7, iP 18.2 ¢ U PEZ iPP 16:50:32
= i o D —&mniek 9.+ d HL 9% 1atemgb 21.7 d U  PEZ iPPP 16:51:35
Magnitude 6-6.25 (Brk), NB 7 iP 19.5 ¢ U PEE iS 16:55:42
6-6.25 (Pal), 5.4 (CGS),] C&GS card 54=6k: i PEN iS  12:17:01 U PEE  isS  16:56:35
6.8 (HVO) 07:39:04.2 i :17: : <56
and 6. ‘ iy . U PEN iG 12:27:39 U PEE eScS 16:58:00
e b edatiay iy V- U  PEE i8S 16:59:21
July © ; i ISligdS region C&GS card 53-6L: U PEN i@ 17:00:25
‘ : h ab?ut 2 kmlr 1 11:55:39 U PEZ i 17:03:0L
E ; eg 07:31:ié,g g Magnitude 5.5 (CGS). 5.5° 8., 129.8° E. e Tmax 17:42:L7
= .
ly Banda Sea
?ﬁp é- eg thJOh‘g g Juy 1 h about ]_65 km C&Gg cari 5"(—6]4.:
" i i 6.5 (ces). 16:39:49.3
Pa 7, iP 07.8 d M Sig Tmax 14:26:40 R ) 15_22 S?, 167.6° E.
Na 4 ip 13.4 a A < Tmax 19 July 9 New Hebrides Islands
Hi Z iP 09.4 4 U z Tmax 35 h sbout 121 km
Ke 2 eP 12-6 ¢ S L U Zz P  11:30:34.1 4 Magnitude T.5 (Pas), T.5-T.75 (Brk),
it - 1B e s thins o Pai I el el 3545 14 6.6 (ces), 7.1 (HVO).
NB Z iP 13,5 d Ha 7 Tmax 14:25:59 Na 7 iP 31.8 4
U PEZ iS 07:38:36 2 7 P 6.2 a July 11
U PEN iG OT:hb:11 C&GS card 53-6k: K; 7, ;P %6:3 a
L p 13:ehhiho o Ke 7 iP 32.9 d M Z Tmax 10:35:11
C&CS card 53- I L3 WP WY, 12T.2° W. Ha 7 eP L0.8 o A 7, Tiisx 13
Og 32?‘ v :l T s Off coast of Oregon U PEZ is 11:37 :2]+ D 7 Tmax 25
e S 5100, s N atng SRy U PEE iSS  11:40:53 MP  Z  Tmax ol
Guerrero, Mex, Magnitude 5.7 (CGS). U PEN  iG 11:41:23 U 7, Tmax 06
MOI:‘E than 30 kll:}.Ed, many U PEZ iR 11: }-|-3 :29 Pa % Tmax o7
injured and conS}derable Ka 7 Tmax 10:34:36
property damage in Guerrero. C&GS card 58-64: Ha Z Tmax 10:33:57
h about 100 km 11:22: 05 ll-
Magr‘_ltude 6975’7 (PEIS), 23'30 a3 - 175.70 W.
19 20



mtwona\ From the ISC collection scanned by SISMOS

Seismological
Centre

Table 5.--Distant earthquakes-~Continued

July ll-=Continued

C&G3

card 56-6L:
09:L4:18,7

69,7 Wi UG T5%
Alaska aftershock
h about 33 km

Magnitude 5 (Pal), 5.3 (cas).
July 11
M z iP 20:33:19.3 4
D Z iP 20.5 d
U i eP 19.5 d
Ke 7 iP 19.3 d
U PEZ €S 20:39:39
U FEZ eR 20:44:07
M Z Tmax 21:1T7:00
D 7 Tmax 21:1T7:07
MP Z Tmax 21:16:57
U % Tmax 21:16:52
Pa o Tmax 21:16:35
Hi 7 Tmax 21:16:39
Ka 7 Tmax 21:16:09
Ha Z Pogx 218E5:93
NB Z Tmax 21:17:00
C&GS card 56-6L:

20:25:40, 3

59.7° N., 146.2° W.

Alaska aftershock

h about LO km

Magnitude 5-5.25 (Brk), 5.5=5.75

(Pal), 56 (CGS):
5.7 (EVO).

July 12
M Z eP 01:55:28.8 ¢
D 2 eP 29,3 ¢
Pa 7 eP 30.6 ¢
Na % iP 29.2 ¢
Hi Z eP 28.7 ¢
Ke i iP 25.2 ¢
Ha Z iP 18.9 ¢
NB Z eP 28.2 ¢
U PEE €S 02:03:47
U PEE eL 02:10:19
U PEZ eR 02:12:09

C&GS card 55=6.4:

e

U PEZ  eR

T 2
July 12-=Continued

C&GS card--Continued
01l:45:25.6
388:6° ., 139:2° E,
Near west coast of Honshu, dapan
h about 13 km
Magnitude 5.25-5.5 (Pal), 6.0

(ces).
duly 13
Pa 7 Tmax 07:28:36
NB % Tmax 07:28:45

C&GS card 56-6L4:
06:L47:54
b, 7° N., 129.9° W.
Off coast of Oregon
h about 33 km
Magnitude 5.5 (CGS).

July 18

M 7 iP 128650 T e
A 7 iP 58.T ¢
D % eP 58.2 ¢
U zZ eP 58.8 ¢
Na Z eP 57«5 e
Hi % eP 12:58:00.5 ¢
Ke Z eP 571558 ¢
B 2 eP 57:58.0 ¢

C&GS card 61-6k:
12:45:47. 7
Q.2% ¥, 128.5° E.
Northern Celebes
h about 97 km
Magnitude 5.8 (CGS).

July 20

19:09:18

C&GS card 59-6L4:
18:49:43.5
19.8° N., 109.0° W
Revilla Gigedo Islands region
h about 33 km
Magnitude 4.5-4.75 (Brk), 5 (Pal),
Geia1(cas ).

Table 5.--Distant earthquakes--Continued

July 21, 1964
U PEZ eR 01:28:45
C&GS card 59-6k:

01:09:25.8

19.8° N., 108.8° W

Off coast of Jalisco, Mex.

h about 31 km
Magnitude L.T5-5

(Brk), 4.9 (cas).

July 21
M Z iP 03:57:34.3 ¢
MP % eP 33 ¢
Hi 7 eP 36.5 ¢
Ke Z eP 32, 0c
U PEE iS Ol:0k:3k
C&GS card 59-6L:

03:48:59.1

£96.0% 8., 17810% W,

Fiji Islands region

h about 222 km

Magnitude 6.5 (Pas), 5.25=5.5
(Brk), 5.8 (cas).
July 21
A Z iP 13:25:08.2 ¢
D Z eP 07,7 ¢
MP 7 eP 08.6 ¢

C&GS card 59-6L:

13:03:00.2

11.5% N, , 121.9°

E.

Panay, Philippine Islands

h about 34 km

July 2k

M Z iP

A %4 eP

0] PEZ iPP
U PEE is

u PEN eG

8] PEZ iR

C&GS card 60-6L:

06:50:52.8

46.9° N., 153.9°

06:59:42.0 4
43.4 4

07:01:41

07:06:53

O 1L ¢L3

0T7:13:13

22

July 2L--Continued

C&GS card-=Continued
Kurile Islands
h about 33 km
Magnitude 6 (Pas), 6 (Brk),

5.9 (cas), 6.3 (HVO).

July 2k
M % iP 08:21:30.3
A 7 eP 31.4
D 7 eP 30.6
U PEZ iPP 08:23:23
6] PEE i8S 08:28:39
U PEZ i8S  08:32: 17
U PEN iG 08:33
U PEZ iR 08: 3& ua
C&GS card 59-6k4:

08:12:40.0

b7, 2% M. 153.8° B

Kurile Islands
h about 33 km
Magnitude 6.5 (Pas), 5.9 (CGS),

6.9 (HVO).
July 2k
M Z eP 11:0L:41.5 4

C&GS card 59-6k:
10:54:52.5
13.3° ol,.,. ANSL02 B,
Mariana Islands
Felt: Guam
h about 43 km
Magnitude 5.6 (CGS).

July ol

M 7 eP 13:34:26.5 4
A Z iP ol 4
U PEE eS 13:41:21

U PEE el 13:45:41

U PEN eR 13:47:52

C&GS card 59-6k:
13:25:18.3
W00 Ny 1530
Kurile Islands
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Table 5.=-=Distant earthquakes--Continued

July 2k--Continued

C&GS card--Continued
‘h about 33 km

Magnitude 5.75-6 (Brk),

5.7 (ces), 5.7 (HVO).

July 2k

M Z iP L35
A Z eP

D 2 eP

u Z eP

a Z iP

U PEZ eR 1h:11:

C&GS card 59-6k:
13:47:48.6
6/67 .8y, 154.8° B
Solomon Islands
h about 62 km
Magnitude 5.6 (CGS).

July 2L

M o iB o AT
U  PEE i8 - 1T:
U  PEE eSS 17:
U  PEN {0
U  PEz iR Qe

C&GS card 59-64:
17:02:49,2
WToL® N,y 153:6° B,
Kurile Islands
h about 33 km

Magnitude 6.5 (Pas),
5.8 (caes),

July 25
Hi Z eP 19:
U PEZ eS 19:
8 PEZ eSS 20:
u PEZ eR 20:
M Z Tmax 21:
A VA Tmax 21:
D Z Tmax 21
Pa Z Tmax 21:
Na Z Tmax 21:
C&GS card 59-6k:

19:31:07. 0

ok

18:

Pe

237
251

6
6.

L.
5L
Ol:
1h:
29:
28:
129;

28
29:

19.9 d
19.6 d
18.8 4
19,7 A
16.8 4
23
49k ¢
53

:19

17

21
(Brk);
L (HVO).
29.1 d
51

59

15

05

55

oL

38

03

Mo,

July 25--Continued

C&GS card-=Continued
27.9° s., T0.9° W.
Northern Chile
Felt: Copiapc and Vallenar
h about 26 km
Magnitude 6.5 (Pas), 6 (Brk),

6.1 (ces).
July 25
M o~ iP 21:41:23,2 4
U 7, eP 2.0 d

C&GS card 59-6kL:
21:29:33.2
2.9° N., 128.2° E.
North of Halmahera
h about 22 km
Magnitude 5.1 (CGS).

July 28

U PEZ eR 19:21:40
C&GS card 59-64:
18:40:04.3
S5l.2% 8., 139.0" B
About 1000 km. SW. of
of Tasmania.
h about 33 km
Magnitude 5.3 (CGS).

July 30

A 7 eP 05:26:5k.5 4
D Z eP 55:1 d
MP Z iP 53.9 d
U Z iP 54.6 d
U PEZ €S 05835451

U PEZ eR 05:46:59

C&GS card 59-6L:
05:16:03, 3
11.1° N., 86.2° W.
Near west coast of Costa Rica
Felt: Balboa Heights C. Z.
h about L2 km
Magnitude 5.75-6 (Pal), 5.7
(cGs), 5.7 (HVO).

Table 5.--Distant earthquakes--Continued

July 31, 196k

U PEZ iP 06:02i22 ¢
B 2 eP 25,2 ¢
U PEE eS 06:10:28
U PEN iG 06:17:12
U PEZ eR 06:19:40

C&GS card 61-6k:
05:52:18.8
6,0° 8., 145 4" E,
New Britain
h about 63 km
Magnitude 5.9 (CGS),

6.9 (HVO).

Aug&st 2

M o Tmax 03:49:44
A Z Tmax Iy
D Z Tmax 48
MP Z Tmax L3
U Z Tmax Lo
Pa Z Tmax L3
Hi Z Tmax 22

C&GS card 61-6k4:
03:04:16.9
561" Wy 156,17 W.
Alaska aftershock
h about 33 km
Magnitude 5.6 (CGS).

Auggst 2

M Z eP 08:43:2L,9 ¢
Ke 2 eP 2k,9 ¢
U PEE iG 08:51:3L

C&GS card 60-6k:
08:36:16.9
56.2° N., 149.9° W.
Alaska aftershock
h about 31 km

Magnitude 6 (Pas), 4.75-5 (Brk),
5.25 (Pal), 5.4 (cas).

2L

August L

M z eP 17:33:23.T7 ¢
A Z eP 24,9 c
D % eP ol ¢
Pa 2 iP 25.6 ¢
Ke Z eP 20.Lk ¢
NB % eP 23,0 ¢
U PEZ eR 17:47:20

C&GS card 60-6L4:
17:24:29.2
W6, 5% W, ., 151.1° E,
Kurile Islands
h about 101 km
Magnitude 5.5-5.T75 (Brk),

5.9 (ces), 5.7 (HVO).

August 5

M % iP 11:15:21.8 ¢
A i iP o o
D Z iP 21.1 ¢
MP 7 iP 21.2 ¢
U Z eP 21.4 ¢
Pa Z eP 21.3 ¢
Hi Z iP o, 9 ¢
NB % eP 21.8 ¢

C&GS card 63-6L:
11:06:02.6
3p:1° 8., 179.8° E.
S. of Kermadec Islands
h about 235 km
Magnitude 6.75 (Pas), 5.5
(Brk), 5.8 (cGS).

Aggust 5

U PEZ S 22:47:30
U PEZ ePS 22:49:1L
U PEZ i8S 22:54:28
U PEZ iR 23:07:17

C&GS card 62-6L4:
22:23:13.0
51,3 By 8.9 W
Off coast of southern Chile
h about 33 km

Magnitude 6.75 (Pas), 6.5 (Brk),

6.1 (CcGS).
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Table 5.--Distant earthquakes=--Continued

August 6 August T
August 12 August 2l

M Z eP 18431:58.0 4 M Z Tmax 09:22:56

S L eP 58.5 d A 7, Tmax 54 o eP 07:00:33.0 ¢ M 7 1P 17:38:23.1 d

D Z iP 59.0 d D Z Tmax 52 D A eP 34.6 ¢ A Z AP 23.2 d

M Tmax 19:11:15 MP 7 Tmax L8 MP Z iP 35.2 ¢ MP 7 iP 23.9 4

A Tmax 11 U % Tmax L6 Hi 4 eP G A A U 7 iP 23,2 d

D Tmax o2 Pa 7 Tmax 16 Ke 2 eP 30.3 ¢

MP Tmax 19 Ke % Tmax L6 NB Z eP 33.0 ¢ © C&GS card 66-6L4:

U Tmax 20 NB 75 Tmax 38 17:26:15.1

Hi Tmax 19:10:48 C&GS card 63-64: 0.2° K., 423:8> K.

Ha Tmax 19:09:43 No C&GS preliminary listing 06:51:49.9 Northern Celebes

NB Tmax 19:11:19 LB.SF Wi A530TE Be h about 127 km

August 8 Kurile Islands Magnitude 5.4 (CGS).

C&GS card 60-6L: h about 127 km
18:24:50, 5 M Z eP 15:09:29.1 ¢ Magnitude 5.6 (CGS). August 2k
56.9° Wi, 152.1° W. A 2z eP 30.5 ¢
Alsska aftershock D % eP 29.3 ¢ August 13 M 7 eP 20:04:21.6 ¢
h about 39 km U s eP 30.0 ¢ A Z eP 22.1 ¢
Magnitude 5.6 (CGS). Hi Z iP 30.8 c M Z eP 00:40:13.7 4 D 7 eP 23,1.¢

NB 7 eP 28.3 ¢ D Z eP 12.7 @ MP 7 eP 22,1 ¢

August T MP Z eP 13.3 d NB Z eP 21.3 ¢

C&GS card 60-6k4: U Z eP 13.8 a4 U PEZ eR 22:1h:4]1

M % Tmax 06:23:47 14:59:41.2 Na % eP 09.3 d

A 7 Tmax 51 31.7° N., 140.2° E. Ke 2 eP 09.8 d C&GS card 67-6k4:

MP 2 Tmax Lo South of Honshu, Japan NB Z iP 12.9 4 21.:56:50.2

U Z Tmax 48 h about 110 km U PEZ iPcP 00:41:31 1 58, 4° ‘N., 150.3" ‘W

Bz 5 Tmax 50 Magnitude 5.7 (CGS). U PEE eS 00:47:2k4 Gulf of Alaska

Hi 2 Tmax 22 U PEZ esS  00:49:32 h about 22 km

¥s & Tmax 01 August 8 Magnitude 5.8 (CGS), 5.4 (HVO).

Ha 2 Tmax 06:22:24 C&GS card 65-6hL:

NB Z Tmax 06:24:02 M Z eP 15:55:47.0 ¢ 00:31:1k4.1 August 25

. A Z iP 6.3 ¢ 5.l 0S. , 1543 E.

C&GS card 60-6L: D 7. eP LT7.0 ¢ Solomon Islands M Z iP 13:58:21.0 d
05:37:25..k U 7. eP 6,5 ¢ h about 383 km A Z eP 21.6 d
56¢8% No, 152.3° We Hi Z eP 45,1 ¢ Magnitude 6.0 (CGS). D Z eP 21.6 d
Alaska aftershock U Z eP 291 4
h about 33 km C&GS card 61-6k: August 18 Pa Z eP gl 1'd
Magnitude 5.2 (CGS). 15:45:10.9 Na 7 eP 23,1 d

12, 58000 , (BT8° (M. U PEZ eP 04:58:09 ¢ Hi Z eP 19.8 4

August T Off west coast of Nicaragus U PEE ed 05:09:25 Ka Z eP 17.9 d

: Felt: San Salvador U PEZ ePS  05:10:27 Ke Z iP 19.8 4
Ha Z Tmax 07:50:38 . about 63 km U PEZ eSS  05:15:33 Ha Z iP 12.6 ¢
Magnitude 5.8 (CGS). U PEZ eR 05:27:17 NB Z eP 22,0 d

C&GS card 63-6L: U PEN iS 1L4:07:33
07:08:07 C&GS card 6L4-6k: U PEE iG 1%:15:11
5L, 4° N,, 164.L4° W. Ok :44:58.0 U PEZ eR 14:18:41
Unimak Island region : Bt S, Th5 W
h about 33 km Off coast of northern Chile
Magnitude 4.6 (CGS). h about 8 km

Magnitude 6 (Brk), 6.h'(CGS),
o5 6.4 (HVO).
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August 25--Continued September 5 --Continued Septenber 19--Continued o
C&GS card 66-6k: U PEZ eS 03:11:1k
13:47:20.6 U  PEZ iSS  03:15:17 B PE S e Az 1P  10:2kisk2c
78.2° N., 126.6° E. U PEN G  03:16:53 h about m MP Z iP sh.2 c
Bast of Sevemaya Zemlya - u PEZ iR 03:19:01 Magnl‘bud.e ‘?-Bsk()Pag)é ?632560 5 Hi Z iP 51-1 iy
h about 50 km Ke 2 Tmax OL:02:26 iy tand’ / Ka 2 eP 48.3 c
Magnitude 6.25-6.5 (Pas), Ha 7 Tmax 26 * . Ke Z ?P 52.8 (¢}
6.5 (Brk), 6.1 (CGS), NB z Tmax 58 NB 2 iP 53.6 ¢
6.8 (HVO). September 12
-6k ; S d T2-6kL:
Septenbiat C&gi.gg?goég Ci Mz eP  15:26:42.L d C&io;§$fu6T6
5.8°°5., 154.0° E. ik Ll 56.7° N., 15T.4° W.
M 7 eP 10:45:58.4 4 Solomon Islands ﬁ? g ;g 22.6 7 AlaikatPgiiEsula
: m
il 2 & e iAo Kz eP .1 Megmivude 5.7 (CGS)
2 7 eP gg.g g Magnitude 6.4% (CGs), 6.3 (HVO). s P 10.2 4 gn . .
e € ; .
U PEZ eS 10:55:41 September 6 Ha g ig ﬁi'g g September 1u
U PEZ eR 11:08:29 i : M 7 P 13:43:31.6 ¢
M Z eP 18:51:29 - = :43: 3L,
C&GS card TO-6k: U PEN eG  19:06:41 C&iiligf327§'6h° A z e§ gg.% 2
i05§h§l3°l e U PEZ eR  19:09:41 17:h°°s.; 179.9° W. 3 g ZP i
West Now lSTEI S < Fiji Islands region
est New Guinea region C&GS card T3-0k: h about 561 km C8GS d To-6L
h sbout 33 km 18:41:01.8 car =041
; 7 i .25=4, k .23
Magnitude 5.5-5.75 (Brk), 10.0° N., 1L0.2° E. Wesnl s f; 35(3(;3)(31' ), a8
5.9 (cGs), 6.1 (HVO). West Caroline Islands September 12 ‘ . $5.2 cgé;t92%20h?;pas Mex
h about 33 km ea r 5
September 5 Magnitude 5.1 (CGS), 5.7 (HVO). - o oP 20:18:56.4 o Eeigéuthiti;n El Salvador
: ) :
M 7 iP 02:26:20,2 ¢ September 12 g é ig gg 0 2 Magnitude 4.9 (CGS).
A Z iP 19.5 ¢ i .6
Uz P 19.8 ¢ M Z P *“qohszilinhi e Ei s ;i 22:8 : September 15
= : Ps 7, EP hg.g ((33 NB Z eP 22:18:50.0 C A 7 eP 58.7 a
C&GS card TO-6k4: A 1P 41.0 ¢ E ggg igP ggfggfgg g @ iP 58.9 d
Pk b Y A 3 . H
gg'ézuéh.ul ° i z :}P 1+5°T e U PEN iPPS 22:29:59 C&CGS card 72_6}4.
24 Gl B e R s Ka Z iP Lp.5 ¢ e PE7, 1SS 22:33:50 L :
South of Kermadec Islands Ke Z iP Lo.2 ¢ s PEZ, eSS 22:37:19 05;-3781’45-12h ok
- t i ¥ 3 OI % - L] -
;aab?u 39Z gm ' . : i g0 < U PEN 1G 22:39:21 Mol cca,Sea
gnitude 4.6 (cGS). NB Z eP k2.3 ¢ o i 5 A ho E i
U PEE eS8 13302:21 -7 abou m
September 5 U PEN eC 13:09:41 A0S cail P56l Magnitude 5.3 (cas).
U PEZ eR  13:12:23 .07 i
M 7z eP 03:03:25.6 d ig.gz.g?:216h.2° - September 15
g g :? ' gg'g g C&igeig%i97g“6h: Auckland Islands region U PEZ iPP  15:48:11 4
U z eP 25.4 a L4°7s, ;) 14h.0° E. i el S tBos) U  PEZ ePS 15:57:24
Na 2 iP 22:2 8 Near north coast of New Guinea RS $.§ (Bii), 6.9 (cGs) g ShS ?SS 12303330
Hi 2 eP 28.1 4 6.7 (HVO), ' ’ U PEN iG 16:14:05
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ravee 5.=-=Distant earthquakes--Continued

September 15, 196L4--Continued

16:19:06

U PEZ eR

C&GS ‘card 73-6k4:
15:29:32.2
8.9 N.; 93.1°'E,
Nicobar Islands region
h about 37 km
Magnitude 5.5 (Pal),
6.2 (cas).

September 16

M % iP 0% : 58 + 1T
A Z eP 18.1
P 7 iP 18. 4
Ha ~Z eP 10.5
U PEZ eS8 02:04:21
U PEZ eR 02:09:13
M 4 Tmax 02:41:36
J:§ Z Tmax 35
D Z Tmax 3T
u Z Tmax 33
Pa  \Z Tmax 3L
Ha Z Tmax 02:40:11
NB Z Tmax 02:41:39

C&GS card Th-6k:

01:50:33.9

60.0° N., 147.1° W.

Gulf of Alasks

h about 29 km

Magnitude 5.75 (Pas),
5.75-6 (Pal),
5.5 (€as),
5.8 (HVO).

September 21

M Z eP Ohk:31:01.9
A 7 eP 01,2
U % iP 0l.5
Bi, '% iP oLk.9
Ke Z iP 00. 3
Ha Z iP 07.2
NB Z =P 01.6

C&GS card Th-6l:
0k:23:19.7
2158 8 Irae® W.
Fiji Islands region

29

September 21-=Continued

C&GS card-=Continued

h about 609 km
Magnitude 5.4 (CGS).

September 23

M Z eP 05:06:
D 7 eP
U Z eP

C&GS card T6-6L4:
Ok:59:47. 14
53.6° N., 163.9° W.
Unimak Island region
h about 29 km
Magnitude 5-5.5 (Brk),
5.5 (CGS).

September 24

M 5 Tmax 1h4:41:
A Z Tmax
MP Z Tmax
U 7 Tmax
Pa Z Tmax
Ha Z Tmax 14:40:

C&GS card T6-6L:
13:59:36.8
Lo 6® G L 19755 W
Off coast of Oregon
h about 14 km.

September 27

U Z eP 15:58:
U PEZ eR 16:07:
M 7 Tmax 16:37:
A Z Tmax
MP Z Tmax
u Z Tmax
Pa Z Tmax
Ka % Tmax 16:36:
Ha Z Tmax 16:35:
NB 7 Tmax 16:37:

29

17
16
17
oL
LT

09.7
53
L1
31
30
31
o2
50

31

Q000

Table 5.--Distant earthguakes--Continued

September 27, 1964--Continued

C&GS card T6-6L4:
15:50:54. T .
56.6° N., 152.0 W-
Kodiak Island region
h about 2T km
Magnitude 5.25 (Brk),

5.4 (cas),
5.5 (HVO).

September 28

M VA Tmax 16:25:00
A Z Tmax 16:24:51
MP Z Tmax 53
U Z Tmax 53
Pa 2 Tmax 39
Hi Z Tmax 23
Ha Z Tmax 20
NB: % Tmax 16:25:12

C&GS card T6-6k:
15:43:13.6
L35% M 127.1° M
Off coast of Oregon
h about 33 km
Magnitude 4.8 (CGS).
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During the quarter "felt reports" were either phoned or mailed
in by the following persons and agencies, to whom we wish to express our
gratitude for these and other instances of cooperation:

Kilauea summit ares Puna

Mrs. V. Hansen Mr. H. Warner

Mrs. M. Gorder Mrs. C. Guerino

Mr, B. Loucks Mrs., Ruthven

Mr. and Mrs. C. Wentworth Miss Y. Kimura

Mr. and Mrs, W. Mist Mr. G. Hay

Mr. R. Koyanagi Mrs. H. Hocpai

Miss M. English Mr. Edwards

Mr. and Mrs. G. Yong Mre. Kongo Kimura

Mr. and Mrs. A. Yamamoto Mrs. Kimiko Kimura
Mr. and Mrs. Takahashi

North Hawaii Mr. R. Williamson

Mrs. E. Lindsey Kau
Mrs. P. Richards
Mrs. R. Eklund Mrs., A. Paiva
Mrs, A. Paiva Rev. D. Thompson
Dr. F. Tabrah Mrs. Billings
Geotech seismic station Mr. Hunter
Mr. Yuen Mrs. Ashton
Mrs. B, Christianson Mrs. Carvalho
Mrs. E. Fergustrom
Mrs. Vredenburg, Kona region
Mrs, A, Walker
Miss A. Greenwell
Hilo region Mr. M. Sutherland
Mr. R. Apple
Mrs., T. Crabb Miss N. Wallace
Mrs. H. Lewis Mr., E, Glass
Mr. and Mrs. R. Baldwin Mr. Johnston
Mr. C. Shoemaker
Miss E. Patten Central Hawaii
Mr. C. Okamura
Mrs. T. Ingledue Pohakuloa Military Camp
Mrs. M. Shaeffer Mauna Loa Observatory
Mrs. M, Veriato Kulani Honor Camp
Mr. B. B. Blackwood
Mr. E. Endo
Mzl S, Ho
Civil Defense Office
Mr. H. Pierce
Mr. J. Bryan
Miss M. Tulley
Mrs. A. Elliot
Mr. A, Green
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

HAWATIIAN VOLCANO OBSERVATORY

SUMMARY 36

October, November, and December, 1964
By
Robert Y. Koyanagi, Arnold T. Okamura,

Willie T. Kinoshita, and Howard A. Powers

OBSERVATORY STAFF

Geology Geochemistry
H. A. Powers (Scientist-in-Charge) R. T. Okamura
D. L. Peck T. L. Wright
R. W. Decker (July-Dec. 1964)

Support
Geo sics

E. T. Endo
PDIET Hill J. C. Forbes
W. T. Kinoshitsa W. H. Francis
George Kojima B. J. Loucks
R. Y. Koyanagi Akira Yamamoto

A. T. Okamura Yukie Kimura
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Chronological summary

Relative quiet reigned throughout the fourth quarter of 1964. Modest
net inflation was registered for the period.

A few felt quakes were scattered through October, including one of
magnitude 5.5 located offshare 83 km southwest of Milolii in South Kona.
A spurt of inflationary tilt between October 17 and November 6 was
indicated on the short-base tiltmeter. Total seismicity was very low.

October 20 marked the beginning of a month of increase in tremor;
several minutes of short bursts and a few spasms of half-hour duration
were recorded almost daily. A swarm of deep Kilauea quakes occurred on
October 28-29; about 60 shocks were recorded, the largest of magnitude
3.5, Tilt drifted erratically during this time and until December 27.
During November 11 through 14 a flurry of small shallow earthquakes
took place along the lower east rift of Kilauea. More than 50 shocks
were recorded at Pahoa, 3 of which were mildly felt near Kapoho.

An earthquake of magnitude near 5 occurred on December 2 at 22:29.
It was reported felt on Oshu and Maui, as well as throughout Hawaii. It
originated from a seismically active zone 30 km beneath Kilauea summit.
An aftershock from the same source with magnitude 4 was felt on Hawaii on
December 3 at 07:56 and a swarm of more than 300 smaller shocks from the
same source, ranging in magnitude from 0.5 to 2.5, continued during the
week following. Eight other felt quakes from various source areas were
gscattered through December. Scattered bursts of tremor continued and
totaled nearly TOO minutes during December.

The lava lake in Alae Crater solidified completely by early October,
as indicated by temperature gradient and releveling. All level stations
on the lake showed subsidence after the end of September for the first
time; stations above the liquid rose during each relevel period so long
as any liquid remained. Twelve core holes were completed, and the
drilling equipment was removed from the crater on December 16.

A level line and a loop of closure were established on the upper
5 miles of slope to the north edge of Mokuaweoweo caldera on Mauna Loa.
Releveling of this line and loop will yield a measure of summit inflation
and deflation. It is logistically impossible to operate the water-level
tiltmeter surveys around the remote summit of the big volcano.

R. W. Decker returned to Dartmouth College in December after
completing 6 months of special studies of a program for monitoring
structural events at Kilauea.

Mr. Rodrigo Saenz R., a scientist from the government of Costa Rica,
has joined the staff at the Hawaiian Volcano Observatory to learn methods
of study that have proved useful here. Mr. Saenz will conduct monitoring
studies of Cost Rican volcanoes when he returns to Costa Rica.
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Tilting of the ground around Kilauea caldera.--Tilting of the ground
around the summit of Kilauea is monitored daily by a short-base water-tube
tiltmeter in Uwekahuna Vault, and at irregular intervals it is measured on
a regional scale by means of a network of field tilt bases and a portable
water-tube tiltmeter. The attitude of the ground surface at each tilt

""'rT"T"”r"":”" 1"w-'-'.'"r'THI"'w""|”--rf'=rr~¥- Y base is reported in terms of north-south and east-west tilt coordinates.
k 156° MpaRainl Both coordinates at each station were set equal to 500 when measurements at
E J EXPLANATION 5 that station were begun. Increasing tilt coordinates correspond to
2 A o S - northward and eastward tilting of the earth's surface; that is, to a
. : E:T:TQ“:”" o relative subsidence toward the north and east. A one-unit change in
[ ; . ] coordinate corresponds to a tilting of 1 microradian (l mm per km) in the
- E:E:‘F.———3-=',°—-—-_‘F o E s > 2
= e 3 © § B2 emeen direction indicated.
[ Contour intervel |,000 feet _‘
E Rl b 1 Teble 1.--Tilt coordinates at Uwekahuna Vault, October, November, and December,
- S 0% . —
B ] }2@&
; & Date N-S E-W Date N-S E-W
- : Oct. 4 482 476 Dec. 6 482 470
f : 11 482 478 13 L83 L6T7
; = 18 482 SR (& 20 483 L65
; = 25 L8 kT2 2T s T 465
3 B Nov. 1 486 L72
B & 8 L87 L65
- 3 15 483 467
= 5 22 481 467
a ] 29 482 470
I 1
; — 19 _.
a 154° Ketoe (South) Point 155° 3
| ARl inaJInn;llllJ|L;1;J|;1||I|L;1‘»;Jil-l-;]|;11l.|14l|1|.11||| ILA)IIIIJ]
Figure 1.--Map of the island of Hawaii showing seismograph stations

operated by the Geological Survey and localities mentioned in the

text. Epicenters of local earthquakes are given in terms of

geographic coordinates, which are indicated at the edges of the

mep. 3

2
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The

roups on the basis of region of origin
ords obtained daily at the Observatory

Earthquakes of magnitude 2.0 or greater are

Hawaii are listed in table 3.
11 recorded to be located with greater
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Data on identifiable

phases from distant earthquakes are listed in table 5.

are shown on figure 1, and
listed in table 6, Summary 33.

Locations of the seismograph stations

essential data pertaining to the stations are
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] ] ] 1
E E E E Table 5.--Distant earthquakes
L) I 1
ol P a s Times are reported in Greenwich Civil Time which is 10 hours faster than
QO & b oA ] Hawaiian Standard Time. A "c¢" following the time of P indicates
(o o : compressional first motion; a "d" indicates dilatational first motion.
S : Station symbols, locations, and instrumentation are presented in table 6.
5 520 Magnitudes calculated from the Hawaii seismograms are followed by (HVO).
a>)= L Location of epicenter, origin time, focal depth, and magnitudes reported
g Aoy by other institutions are taken from "Preliminary Determination of
4 Q E 'jg* j"g‘ Epicenters" published by the U.S. Coast and Geodetic Survey.
— o 0oy =
o 1 sl ) Q
b g Blgl )
) B 55 Sig.g . October 1, 196 October 2
ola + I iy &y
ol o 3 1 000w t41: max 11k
‘58 ;; 3 - : ¥ % : § Pa Z Tmax 11:41:25 D 7 Tmax 53:15:106
7 e 0] =1 g [ WP Z Tmax 23:1k: 46
0 | g |a H0awn g C&GS card T6-6L4: Py '
o o = TEnE T ll'OO'hST?; MP Z Tmax 23:1L:46
o)) B Ao TR P S S < U 2  Tmax 23:14:53
= 5 = R O o) 43.5° N., 126.9° W.
oz [ Pa Z Tmax 23:14:34
e Off coast of Oregon
. T = Shatout 33 km NB Z Tmax 23:]__5:03
°lg & ) 1 Ha. 7z  Tmex £3:13:30
y cto
513 & B in I ——oner o C&GS card T8-6k:
B9 S el 8 Pa % Tmax 19:15:06 2e8e3:32
HE P 59.7° N., 14L.5° W.
-8 5_? i -o : E-_ 50 C&GS card 79_6l+: Gulf of Alaska
ml = . . 18:30:01.9 h about 22 km
o2 : e 8 T . Magnitude 5.2 (CGS).
Qo + o loe [3 9-3 N., 128.8 W.
oz g [ RN Vancouver Island region e R S
35T 5 h about 9 km October 6
ol - D~ Magnitude lI-. =L, Brk
ol @ %E © 1o O > 75- (Brk) 8] PEZ eR 0T:53:22
o =N : ] 5.3 (C6S).
+ .
alo . October 2 C&GS card T8-6k:
= q9 oo TiToWsn WNToN T OT: 15T
2 & 3 el - A 7 iP 13:09:37.2 c 36.2" Say 100.9° W.
< § D 7, iP 36c5 0 Southern Pacific Ocean
g = (o s T WP 7 ip 37'2 s h about 33 km
¥ M R ?IIP g oP 37.7 o Megnitude 5.5 (CGS).
@ ’ eP 37_2 c
g | & |« | AR & - 3.9 c Qctober 6
= - P
; . H g ip %ggz U PEZ ePP 1h:51:k2
= D0 ctn st NB. 7 i L U PEZ ePPS 15:02:50
o < s e ) Ha, 7 ip 13:09:36:0 - U PEN eSS 15:08:26
2 - TN g i ese. 13,1635 U PEE eL 15:19: L2
£ §(§i @™ ™ PEZ eR 13:2k:30
o -
= ks C&GS card T7-6k:
13:00:39,7 _
10.5° s., 162.4° E.
Solomon Islands
o h about 68 xn
Magnitude 6.0 (CGs)
6.0 (HVO). 17
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Table 5.=--Distant earthquakes--Continued

October 6, 1964--Continued

C&GS card 81-6k:
14:31:19.2
ko.3% N. .. .28:2% B.
Turkey
19 killed, several injured,
extensive property damage in
western Turkey.
Felt widely throughout Black Sea
region.
h about 10 km
Magnitude 6.75-7 (Pas), 6.75-T
(Brk), 6.25 (Pal),

6.0 (cGs), and 7.2 (HVO).

October 10

M 7 eP 19:46:31.8 ¢
A Z eP 30,3 @
D % eP 32.8 ¢

C&GS card T79-64:
19:38:47.7
60.4° N.,. Ih6.1% M.
Southern Alaska
h about LU km
Magnitude L4.5-4.T75 (Brk),

5.3 (cas).
October 10
M 2 iP 20:14:2k4,1 ¢
A % iP oL, 6 ¢
D 7 iP 25.1 ¢
Ke Z iP oh. L ¢

C&GS card T8-6L4:
20:06:39.8
60.5° N., 1h5.4° W.
Southern Alaska
h about 31 km
Magnitude 5.4 (CGS).

October 11, 196k

M Z iP FLLDT IO,
D Z eP 32.
MP Z eP SaY
U Z eP 33.
Wa pl eP G
Hi 7z eP 3k,
Ke Z eP 29.
U PEN eS 21:38:01
U PEN iG 21:49:17
U PEZ eR 21:53:41

C&GS card 81-6L:
22520339
0.6° 8., AEINE B,
Northern Celebes
h about 33 km
Magnitude 6.25-6.5 (Pal), 6.3
(ces), 6.3 (HVO).

October 12

M A Tmax 10:49:41
A 7 Tmax L8
D Z Tmax 53
WP % Tmax L7
MP Z Tmax Lo
U Z Tmax L3
Pa Z Tmax 36

C&GS card 81-6lL:
09:14:52.2
55.9° 8., 144, 1° W.
South Pacific Cordillers
h about 33 km
Magnitude 5.3 (CGS).

QOctober 12

M 7, eP 15:54:49.9 d
A Z eP 50.1 d
NB Z eP Lg,1 d
U PEZ es 16:0L: 41

9] PEZ eR 16:19:01

C&GS card 81-6k:
15:42:54. 7
3.0° N., 126.7%E,
Talaud Islands
h about 59 km

nMnoONFwO

Table 5.=--Distant earthquakes--Continued

October 12, 196L4--Continued

(&GS card--Continued

Magnitude 5.75-6 (Pal), 5.9 (CGS),

and 5.9 (HVO).

October 12

M Z eP 22:06:20.1 ¢
A =R eP 18.9 ¢
B 4 eP 19.4 ¢
MP Z eP 18.7 ¢
U PEN eS £22:15:11

U PEE eL 20:22:41

U PEZ eR 20:25:41

C&GS card T79-64:
21:55:33.2
31.3% 8., JhOeB% Wy
Easter Island region
h about 25 km
Magnitude 6.25 (Pas)
6.25 (Brk)
5.75 (Pal)
6.0 (cGs), 5.9 (avo).

October 13
U PEZ eR 11:05:36

C&GS card 80-6L:
10:38:59.3
3.3% 8., 149,97 &,
Bismarck Sea
h about 59 km
Magnitude 5.1 (CGS).

October 1k

U PEZ eR 033 3L
C&GS card T9-6L:
03:04:59.6
33.1° N B0 8% R,
Off east coast of Honshu, Japan
h about 33 km
Magnitude 5.6 (CGS).

19

October 15
M 7 eP 20:35:56.8 ¢
MP 7 eP 58.3 c
U PEE eS 1 20:43:39
U PEE eG 20:48:11
U PEZ eR 20:50:35
C&GS card 80-6k:

20:26:53.5

Lh.7° N.5-149.8° B

Kurile Islands

h about L9 km

Magnitude 5.2 (C@S), 6.7 (HVO).

October 15

M % Tmax 23:46:09
A Z Tmax 16
NP Z Tmax 06
WP Z Tmax 03
MP Z Tmax 05
u Z Tmax 09
Pa, Z Tmax 05
Hi 7 Tmax 23:45:38
NB Z Tmax 23:46:24
Ha Z Tmax 23:44:39

C&GS card 80-6k:
02:59:43.6 S
56.8% N., 151.9° W.
Kodiak Island region
h about 33 km
Magnitude 5.2 (CGS).

October 16
M Z eP 07:08:46.3 ¢
D 2 eP L7.1 ¢
MP 7, eP h1.5 ¢
U PEE 1iS 07:16:11
U PEE iG 07:20:59
u PEZ eR 07:23:21
C&GS card 81-6L:

06:59:38.6

L4 3° N., 149.5° E.

Kurile Island

h about 33 km

Magnitude 5.5 (CGS), 6.5 (HVO).
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Table 5.--Distant earthquakes--Continued

October 16

M Z eP 08:27:35.5 ¢
D Z eP 36.0 ¢
MP 7 eP 36.8 ¢
Pa % eP ML e
NB Z eP 34.8 ¢
U PEE is 08:34:59

U PEE eG 08:39:41

U PEZ eR 08:42:21

C&GS card 83-6k:
08:18:28.3
4h,6° N,, 149.4° E
Kurile Islands
h about 33 km
Magnitude 6-6.25 (Pal),

5.2 (cas), 6.5 (HVO).
October 16
M Z eP 09:27:28.3 4
D 7 eP 28.9 d
MP 7 eP 29,8 4
U PEE iS 09:3k4:59
U PEN eG 09:39:41
U PEZ eR 09:41:57

C&GS card 81-6k:
09:18:16.6
4h,5° N., 149.1° E
Kurile Islands
h about 33 km
Magnitude 5.4 (CGs), 6.5 (HVO).

October 18

M 2 iP 12:43:57.0 ¢
A % iP 57.6 ¢
D 7 iP 57.0 ¢
NP Z iP 57.6 ¢
WP i/ 1P 5T ¢
MP 7 iP 57.8 ¢
U 7 iP 57.6 ¢
Na Z iP 55.9 ¢
Hi 7 iP 59.2 ¢
Ke Z il 55.0 @
NB % iP 57.0 ¢

October 18--Continued

C&GS card 83-6lL:
12:32:24.1
T.0% 8V 12k . 0% R
Banda Sea
h about 574 km
Magnitude 5.8 (CGS).

October 23
U PEN iG 02:34:01
U PEZ - eR 02:38:12

C&GS card 85-6L:
0l1:56:03.2
19.8° N., 56.0° W
North Atlantic Ocean
h about 31 km
Magnitude 6 75 (Pas)

5 (Brk)
I (cas).
October 23
U PEZ eR 21:30:34

C&GS card 85-6L:
21:06:24,2
Wi 0% NW., INT.5 “B.
Kurile Islands
h about 45 km
Magnitude 5.9 (CGS).

October 2L

M i Tmax 07:25:33
A Z Tmax 36
NP Z Tmax 33
WP Z Tmax 31
U z Tmax 3
Pa Z Tmax 19

C&GS card 8T7-6L:
06;4L:38
LL. 4° N., 130.0° W.
Off coast of Oregon
h about 33 km
Magnitude 4.7 7 (cas).

Table 5.--Distant earthquakes--Continued

October 25

M % iP  12:16:33.1
D Z eP 32.2
NP Z iP 3237
WP Z 1P 32.8
MP Z iP 32.8
u Z eP 32.8
Pa Z eP 34,2
Na % iP © 20,k
Hi Z iP 35.T
Ke Z P 3140
NB Z eP 32.5
Ha Z iP 38.0
C&GS card 85-6L:

12:08:46.9

S 5.5 179, 2% WL

Fiji Islands region

h about 534 km

Magnitude 5.5 (CGS).
October 26
M 2 iP ., 1h4:34:55.4
A 2 iP 55.5
WP A iP 55.6
C&GS card 86-6L4:

14:22:57.8

&2 N., 126.8%E

Molucca Passage

h about 48 km

Magnitude 6.0 (CGS).
October 26
M Z Tmax 15:19:15
Ha Z Tmax 15: 17347
C&GS card 84-6L:

14:32:49.3

56.8° N., 150:3° 9,
Kodiak Islands region
h about 33 km
Magnitude 5.0 (CGS).

October 27

U PEZ eR

C&GS card 8Y4-6l:
21:24:31,2
45.6° 5., 96.1° E

Southeast Indian Rise
h about 33 km

22:19:19

00000 G0 6 R ARk 0O

o oot

2k

November 1

M % Tmax 05:42:31
A Z Tmax 30
D Z Tmax 4g
NP Z Tmax 32
U Z Tmax 33
Pa Z Tmax 0:36
Hi Z Tmax 43
NB 7 Tmax 58
Ha Z Tmax 05: 41 56
C&GS card 85-64:
Olb:55: 7.4

51.8° N., 130.8° W.

Queen Charlotte Islands region
h about 33 km

Magnitude 4.9 (CGS).

November !

s i 12:37:51.9

M Z c
D 7 iP 52,0 ¢
NP Z eP e el
MP Z eP CwEEoL T e
U Z eP i MFES 1 ¢
Ke Z eP L ROBLASSUEANE g ¢
NB Z eP : st g P2
C&GS card 88-6k:
12:26:06.2

3.1° Wy 12800 B

North of Halmahera

h about 65 km

Magnitude 5.75-6 (Pal), 6.3 (ces)

November 3

eP 12:55:

M Z 09.9 c
A Z eP 10.2 c
MP e eP 10.% ¢
NB 7 eP iaas20B.T ¢
C&GS card 88-6kL:

12:43:04. 7

L1 oN.,, 322. T B
Northern Celebes

h about 149 km
Magnitude 5.4 (CGS).



@nona\ From the ISC collection scann

Seismological
Centre

ed by SISMOS

Table 5.--Distant earthquake-~Continued

November 6,

1964

U PEZ

eR

C&GS card 93-6L:
09:53:22, 4

Lh. 13 N,

149.0° E,

Kurile Islands
h about 60 km
Magnitude 5.5-5.75 (Pal),

November 8,

5.7 (Cas).
1964

Z

PEN
PEN
PEZ

CICZCi%

eP
ePPS
eSS
eR

C&GS card 93-6lL:

02:43:57
ko.0° 8.,

163.7° B.

10:17:10

02:55:50.9
03:06:53
03:10:45
03:19:29

Auckland Islands region
h about 33 km

Magnitude

November 12

U PEN

6.5 (Pas),

6.25-6.5 (Pal),

6.3 (HVO).

eG

C&GS card 103-6L:

05:33:29
1BeEE.

176, 4° W,

Fiji Islands region
h about 107 km

Magnitude

November 16

M
A
D
NP
WP
MP
U
Pa
Ka

NMNNNNNDNDNN

5.2 (CGs).

Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

0551250

03:29:10
il
26
24
23
03
10
03:29:00
09

22

November 16--Continued

Tmax 26
Tmax 03

NB Z,
Ha Z

C&GS card 96-6k4:
02:46:43
36,9° N.,, 121.8° W.
Central California
Minor damage at Corralitos,
Morgan Hill, San Jose and Santa
Cruz.
h about 33 km
Magnitude 5.25 (Pas)
5 (Brk)
5.2 (cas).

November 17, 1964

M Z iP 08:25:34.9 ¢
A 7 iP 34.9 ¢
D 7 iP 34,1 ¢
WP 7 iP 35.07c
u Z i S5 31E
Na Z iP 294 ¢
Hi 7z eP 37.2 ¢
Ke Z eP Sle8 e
NB > iP 33.8 ¢

7 iP 34,2 d

Ha

U PEZ iPP 08

U PEE iS 08

U PEZ - eSS  '08:37:25
U PEN iG 08

U PEZ iR 08

C&GS card 92-6L:
08:15:39. 3
Sl D 150, iy B
New Britain region
h about L5 km

Magnitude T7.25 (Pas), 7-7.25 (Brk)

6.7 (cas), 7.25 (HVO).

Table 5.--Distant earthquakes--Continued

November 17, 1964

% o B2 1 3
iP
e
eP
all
iP
iP?
eP?
eP
iP

NNNNNNNNNN

M
A
D
WP
MP
U
Pa
Hi
NB
Ke

C&GS card 96-6L:
11:03:06.8
2ok 8., 179.9° W,
South of Fiji Islands
h about 549 km
Magnitude 5.5 (CGS).

November 17, 1964

M Z L R I il o 1M
A 7 eP
WP Z iP

C&GS card 92-6L:
17:40:57. 4
81 5., 122.9° E.
Northern Celebes
h about 160 km
Magnitude 5.4 (CGS).

November 18

M

Z iP 1h4:45:
D Z iP
Hi Z eP
Ka Z eP
Ke 7 eP
Ha 7 eP
U PEN eG 15:00:
U PEZ iR 15:03:

C&GS card 92-6l:
1Lh:3h:54, 5
6.0° 8,, 148,2° E.
New Britain region
h about 49 xm
Magnitude 6.1 (CGS)
6.25 (HVO).
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November 19

M % iP 23:45:09.0 ¢
A % eP 09.3 ¢
D 24 eP 08.1 c
MP Z eP 09.5 ¢
Hi Z eP 115 e
Ke zZ iP 05.8 ¢
U PEN i8S 23:53:16
U PEN iG 23:59:2k
U PEZ iR 00:02:16

C&GS card 95-6L:
23:35:06.0
6.0° 8., 150./8% B,
New Britain region
Slight damage at Walindi
h about 3 km
Magnitude 6.75 (Pas)
6.75 (Brk)
6.0 fcas), 6.7 (HVO).

November 20

M 7 eP 23:42:13.9
MP Z eP 15.4
§] PEN eG 23:54:52
U PEZ R 00:00:2k

C&GS card 93-6L:
23:33:08.9
Wh.6° N, , 149.7° E.
Kurile Islands
h about 33 km
Magnitude 5.6 (CGS), 6.2 (HVO).

November 21

A Z eP 02:28:35.4 4
MP % eP 36.0 d
C&GS card 95-6kL:

02:16:L4k4.5

.07 N, ;. loh, o Es

Northern Celebes

h about 248 km

Magnitude 5.8 (CGS).
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Table 5 Dl? anﬁ_earthqua fifg=0ontanve Table 5.--Distant earthquakes--Continued

November 22, 1964

M Z iP 02:45:45.0 4
A Z iP L. 6 4
MP 7 iP 45.0 4
Pa 7 eP 46.7 ¢
Na Z iP .2 c
Hi Z i 02:45:47.4 ¢
Ke Z iP 2.7 e
NB 7 iP 44,5 4
Ha 7z iP 49.7 ¢
C&GS card 9L-6lL:

02:38:29.0

T G5 178.5° W.

Fiji Islands region

h about 563 km

Magnitude 5.0 (CGS).
November 23
M Z eP 22:27:58.4 a
C&GS card 92-6l4:

22:15:47.0

D10 Ba, 12l,5° By

Molucca Sea

h about 66 km

Magnitude 5.7 (CGS).
November 24
M Z iP 12:52:48.3 ¢
D 7 iP L48.3 ¢
MP Z iP 48.9 ¢
U 7 eP 48.7 ¢
Pa Z eP 51.9 ¢
NB Z P 48.0 ¢
U PEE es 13:02:34
U PEZ eSs 13:07:21
U PEZ iR 13:154M

C&GS card 93-64:
12:40:51.4
135 120 W Sl
Luzon, Philippine Islands
h about 5 km
Magnitude 6.1 (CGS)
6.9 (HVO).

November 25, 1964

iP 09:35:
iP
eP
iP
eP
eP

%tj:b:z
NN NN NN
P
o D D
N W 1 O
oMM Mo T o Tl o

= a

B

C&GS card 9L-6k:
09:24:08.9
e S D | Lol o
Celebes
h about 610 km
Magnitude 6.2 {CGS).

November 27

M % eP 13:57 4.2 d
D z eP L7.5 a
Na 7 iP 418.5 a4
C&GS card 93- -6l
13:47:bh2.70
37.9° N., 138.3° E.
Near West coast of Honshu, Japan
h about 36 km
Magnitude 5.5 (CGS).

November 30

13:11: 4k
13:16: L4

U PEN el
U PEZ eR

C&GS card 95-6hL:
19:27:38.6
6.8° N., 94.8° E
Nicobar Islands region
h about 33 km
Magnitude 6.5-6.75 (Pal), 5¢
(cas).

L

November 30

M 7 eP 19:01:11.7 d
WP Z eP i i R
MP Z eP 118 g
Hi Z eP 14.5 a
C&GS card 98-6k:

18:53:11. 4

24, 0° 8., 179.9° E.

South of Fiji Islands

h about 550 km

Magnitude 5.5 (CGS).
November 30
M 7 iP 20:47:37.2 d
A i iP 38.2 d
D Z iP 38.2 d
NP zZ iP 37. 7.4
WP Z iP 37.9 d
MP Z iP 38.2 4
U Z iP 37.6 d
Hi Z eP 35.1 4

C&GS card 9L4-6lk:
22:40:46.0
ST ., 167.7° W.
Fox Islands, Aleutian Islands
h about 69 km

Magnitude 5.0 (CGS).

December 2

M Z eP 13:26:34.5 ¢
A Z eP 36.3 ¢
D Z eP 36.8 ¢
MP zZ eP 37.0 ¢
4 2 eP 35.9 ¢

C&GS card 93-64:
13:18:29.0
53.8° N., 165.4° .
Fox Islands, Aleutian Islands
h about 35 km
Magnitude 5.0 (cas).

no

December 5-6
U PEZ eR

00:18:L2

C&GS card 9L-6k:
23:55:59.2
54.0° N., 161.5° E.
Near east coast of Kamechatka !
h about 39 km
Magnitude 5.0 (CGS).

December 6

M 7 eP 04:38:08.0
C&ES card 98-6lL:

Ok:27:16

2.3% 8., 138.3%E:

West New Guinea

h about 33 km

Magnitude 5.0 (CGS).
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Table 5.--Distant earthquakes-~Continued

December T, 1964

M Z iP 09:08:32.9
A Z eP 33.0
D Z eP 32.1
WP Z eP 33.1
U Z eP 32.9
Pa Z eP 35. 1
Na Z iP 30. 4
Hi % iP 35.4
Ka 7 eP 39,1
Ke Z iP 29.5
NB Z eP 31.8

C&G3S card 98-6k:
08:58:43.8
5.8 8. o 351, 37 MBi
New Britain region
h about 54 km
Magnitude 5.5-5.75 (Brk)

6 (Pal)
5.8 (cGs).
December 8
Pa Z Tmax

C&GS card 100-6k4:
16:11:25
SN, 130..1° W,
Off coast of Oregon
h about 28 km
Magnitude 4.3 (CGS).

16:52:09

00 N 8 8 QO 66 6

26

December 10

M 4 iP 15:21:06.5 d
A i eP oT.2'd
D Z iP 06.8 a
WP & eP o7.214d
MP 7 eP 07.9 a4
U % eP 07.1 d
Pa 7 eP 09.0 c
Na Z iP 07.3 d
Hi Z eP o7. 4 a
Ke & iP ok.0 4
NB 7 eP 06:2 d
Ha Z iP 15:20:58.0 ¢

C&GS card 103-6k4:
(LBeE @5, 5
B0, 4° N.; 13818° E.
Eastern Sea of Japan
h about 33 km
Megnitude 6.75-7 (Brk), 6 (Pal),
6.0 (cGs).

Table 5.--Distant

earthquakes--Continued

December 11, 196k

M 7 eP 16:1L:53.2
A z eP 53.9
D Z eP 53.4
Pa z eP 55.1
Na Z iP 54.0
Hi 7 iP 16:1k4:53.7
Ha % eP Ly, 8

C&GS card 101-6k:
16:04:58.2
38.9° N., 130.0° E.
Sea of Japan
h about 550 km
Magnitude 5.6 (CGS)

December 12

Pa 9 Tmax 21:58:24
NB Z Tmax 21259205
Ha Vi Tmax 21:58:15

C&GS card 99-6L:
Sk Uy ectal Wi
40, 3° 10 R Lok S R 2
Off coast of northern California
h about 33 km
Magnitude 3.5 (Brk).

December 13

December 15--Continued

C&GS card 99-6lL:
05:06:22.8
2.3° N., 126.67 &
Molucca Passage
h about 45 km.

PEY QR @O

December 15

eP 12:23:25.8
eP 26.8
eP 255
eP oh,3

E%Ub
N NNN

C&GS card 101-6L:
12:13:25.8
AT Ny 1.7 W,
Guatemala
h about 118 km
Magnitude 5.4 (CGS).

December 16

M Z iP 04k:07:07.8 ¢
A 2 iP 07.9 ¢
NP s iP 07.9 ¢
WP Z iP 07.8 ¢
MP z iP 08.4 ¢
U Z eP 07.9 ¢

C&GS card 101-6L:

M Z eP 00:41:43.4 ¢ 0365 172
21,6% 8., 169.6%E,
C&GS card 102-6L: Loyalty Islands region
00:33:24. 7 h about L4 km
64.9° N., 165.7° W. Magnitude 4.3 (cGS).
Alasks
Felt: Nome December 17
h about 15 km % gl &
Magnitude 6 (Pal) D @ iP 05:27:57.4 d
5.4 (cas). WPz iP 57.6 d
December 15 i Z 9% ot
i _ C&GS card 101-6k:
. Z iP 05:18:19.9 4 05:18:34.8
5 Z eP 20.2 d 45.4° N., 150.1° E,
8 Z eP 19.2 4 Kurile Islands
o g & 20.2 4 h about 17 km
% eP 20.2 d Magnitude 5.3 (CGS).
Z eP 18.7 4

2T
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December 17-18, 196L

u PEZ eR 00:01:;11
C&GS card 102-6.4;:
23: Ll 46, 2

51. 4% N.., 17759%W.

Andreanof Islands, Aleutian Islands

h about 57 km
Magnitude 5.5 (CGS).

December 22

M Z iP 08:13:17.4 a
A 7 iP 16.7 d
D 7 iP 17.3 4
WP VA iP 16.8 d
Pa Z iP 14.9 ¢
Hi Z iP 15.5 4
Ka 7, eP 18.5 a
NB 7 iP 18.7 d
C&GS card 102-6L;
08:01:12.6

18.4° N., 68.8° W.

Mona Passage

Felt widely on Puerto Rico

h about 115 km
Magnitude 6 (Pas)
5.6 (CGS),

December 24

M % eP 18:55:17.
D 7 iP 17.
C&GS card 105-6L4:

18:45:45.5

e &5 L1537 T
New Ireland region
Felt:
h about 93 km

Magnitude 6.1 (CGS).

n
On

December
M Z iP
D Z 3P
NP 7 iF
MP Z iP
U Z iP
Ps, Z iE
Na 7 iP
Hi Z iP
Ka Z eP
Ke 2 1
Ha 2 1P
C&GS card 10L-64:
14:30:29.1
51.8° N, 156:8° %.

Rabaul and Londolouit

14:39:05.
06.
a5,
G
06.
QF.
o7.
05.
00.
0z.

14:38:54,

9
8

wr\gr—qmwwm—qm

c
e

[ e WU O o T o B T i R |
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[ PR

December 26--Continued

C&G3 card--Continued
Kamchatks

h about 136 km
Magnitude 5.7 (CGS).

December 28

SE
iP
iP
P
iP
iP

16:23:

1P
iP
iP

SeScccpEEEEEaEREY

NMNNMNMNNNNNNNRNRNN

PEZ
PEZ
PEE
PEE
PEE
PEE

C&GS card

atis)
iP
eP
3l &
epP -
esP
ed
edeS
isS
iG
104 -64:

16:

16:
16s
16:
16:

AT AT AT AT AT AN AT AT AT AT AT A
AN Ol s Oy s s s

5L,
P5:41

:26:55

30:11
SRS
3$3:29
36:41

NI O = <1 O

QR R R GG 0

1 0

Ly =
o

_|_
pe

Table 5.--Distant earthquakes--Continued

December 30, 1964

M Z iP 15237
D Z 1P
NP if iP
WP 7 iP
MP Z 3P
U Z iP
Pa, Z diE
Na Z iP
Hi Z JiE>
Ka Z eP
Ke Z 0k
NB Z iP

C&GS card 10L4-6L:
15:27:25.8
31,3% N., 138,.8™'E.
South of Honshu, Japan
h about 261 km
Magnitude 5.4 (CGS).

December 30

iP

21:38:

N

16:36:11.0

2081 Sy LTI BN,

South of Fiji Islands

h about 611 km .

Magnitude 6.25-6.5 (Pas)
6.2 (CGs).

December 30
Pa Z

C&GS card 105-6k4:
09:26: 40
(2 St = U ) T Rl 655

Tmax lO:3é:Oh

h about 33 km
Magnitude 4.5 (CGS).

December 30
Pa Z Tmax

C&GS card 105-6L:
09:58:01
8.7 S.» 109.3%.W.

11:0L:16

Northern Easter Island Cordillers

h about 33 km
Magnitude 4.6 (CGS).

eP
3P
iF
iP
e
iP
iP

NNNNRNDNNN

M

D

WP
NP
MP
Pa
Ka
NB

C&GS card 105-64:
21:30:58.8
23.3% 8. ; 179.59° W.
South of Fiji Islands
h about 54T km
Magnitude 5.2 (CGS).
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The following persons or agencies reported "felt" earthquakes

during the 4th quarter, 1964. Their assistance is gratefully acknowledged.

Mauna Loa summit ares

Mr. W. Francis
Mr. R. Decker
Mr. A. Yamamoto

Kilauea summit area

Mrs, C. Wentworth

Mr. A. Yamamoto

Mr. R. Decker

Mr. D. Peck

Mrs. B. Sumner

Mr. and Mrs. G. Yong
Mr. and Mrs. J. Hanson
Miss M. English

Mrs. M. Gorder

Mr. H. Mist

North Hawaii

Mr. R. Eklund
Mrs. P. Richards
Mr, A, Walker
Mr. Y. Kojima

Kona

Miss A. Greenwell
Mr. R. Apple

Mr. M, Sutherlund
Miss N. Wallace
Mrs. C. Higashihara

Kau

Mrs, Hunter

Mrs, A. Paiva
Mrs,. P. Billings
Rev. D. Thompson
Mrs., Carvalho
Mr. W. Meinecks
Mr. E. Ross

Mrs. C. Ashton

Hilo region
Miss E. Patton

. Mr., J. Bryan

Mrs. B. Shaffer
Hilo Police Station
Civil Defense Office
Mr. H., Pierce

Mr. J. Chang
Mr. Walker

Mr. H. Lewis
Mr. E. Crumb
Mr., 8. Ho

Mr. R. Baldwin
Puna

Mr. R. Edwards
Mr. H. Warner
Mr. K. Kimura
Mr. C. Guerino
Mr. E. Ross
Mr, R, Williamson
30

Publications of special interest and
HVO numbered contributions, 1964

Decker, R. W., 1963, Magnetic studies on Kilauea Tki lava lake, Hawaii:
Bull. Volcanol., Tome XXVI, p. 23-35. (HVO Contr. 187.)

Koyanagi, R. Y., 196k, Hawaiian seismic events during 1962, in Short
papers in geology and hydrology: U.S. Geol. Survey Prof. Paper
475-D, p. D112-D117. (HVO Contr. 183.)

196k, Seismicity of the lower east rift zone of Kilauea Volcano,
Hawaii, January 1962-March 1963, in Geological Survey Research
1964: U.S. Geol. Survey Prof. Paper 501-C, p. C103-C105.
(HVO Contr. 188.)

Krivoy, H. L., and Eppley, R. A., 1964, T-phase of May 11, 1962,
recorded in Hawaii, in Geological Survey Research 196L4: U.S. Geol.
Survey Prof. Paper 501-B, p. B105-B107. (HVO Contr. 185.)

Macdonald, G. A., and Eaton, J. P., 196h, Hawaiian Volcanoes during 1955,
U.S. Geol. Survey Bull. 1171, p. 1-170.

Moore, J. G., 196k, Giant submarine landslides on the Hawaiian ridge, in
Geological Survey Research 1964: U.S. Geol. Survey Prof. Paper
501-D, p. D95-D98. (HVO Contr. 189.)

Moore, J. G., and Krivoy, H. L., 1964, The 1962 flank eruption of
Kilauvea Volcano and structure of the east rift zone: Jour.
Geophys. Research, v. 69, no. 10, p. 2033-2045. (HVO Contr. 18L.)

Peck, D. L., Moore, J. G., and Kojima, George, 1964, Temperatures in
the crust and melt of Alae lava lake, Hawaii, after the August
1963 eruption of Kilauea Volcano--A preliminary report, in
Geological Survey Research 1964: U.S. Geol. Survey Prof. Paper
501-D, p. D1-D7.

Richter, D. H., Ault, W. U., Eaton, J. P., and Moore, J. G., 1964, The
1961 eruption of Kilauea Volcano, Hawaii: U.S. Geol. Survey Prof.
Paper 47L-D, p. D1-D3k. (HVO Contr. 186.)

31



	Seism_Bull_001.jpg
	Seism_Bull_002.jpg
	Seism_Bull_003.jpg
	Seism_Bull_004.jpg
	Seism_Bull_005.jpg
	Seism_Bull_006.jpg
	Seism_Bull_007.jpg
	Seism_Bull_008.jpg
	Seism_Bull_009.jpg
	Seism_Bull_010.jpg
	Seism_Bull_011.jpg
	Seism_Bull_012.jpg
	Seism_Bull_013.jpg
	Seism_Bull_014.jpg
	Seism_Bull_015.jpg
	Seism_Bull_016.jpg
	Seism_Bull_017.jpg
	Seism_Bull_018.jpg
	Seism_Bull_019.jpg
	Seism_Bull_020.jpg
	Seism_Bull_021.jpg
	Seism_Bull_022.jpg
	Seism_Bull_023.jpg
	Seism_Bull_024.jpg
	Seism_Bull_025.jpg
	Seism_Bull_026.jpg
	Seism_Bull_027.jpg
	Seism_Bull_028.jpg
	Seism_Bull_029.jpg
	Seism_Bull_030.jpg
	Seism_Bull_031.jpg
	Seism_Bull_032.jpg
	Seism_Bull_033.jpg
	Seism_Bull_034.jpg
	Seism_Bull_035.jpg
	Seism_Bull_036.jpg
	Seism_Bull_037.jpg
	Seism_Bull_038.jpg
	Seism_Bull_039.jpg
	Seism_Bull_040.jpg
	Seism_Bull_041.jpg
	Seism_Bull_042.jpg
	Seism_Bull_043.jpg
	Seism_Bull_044.jpg
	Seism_Bull_045.jpg
	Seism_Bull_046.jpg
	Seism_Bull_047.jpg
	Seism_Bull_048.jpg
	Seism_Bull_049.jpg
	Seism_Bull_050.jpg
	Seism_Bull_051.jpg
	Seism_Bull_052.jpg
	Seism_Bull_053.jpg
	Seism_Bull_054.jpg
	Seism_Bull_055.jpg
	Seism_Bull_056.jpg
	Seism_Bull_057.jpg
	Seism_Bull_058.jpg
	Seism_Bull_059.jpg
	Seism_Bull_060.jpg
	Seism_Bull_061.jpg
	Seism_Bull_062.jpg
	Seism_Bull_063.jpg
	Seism_Bull_064.jpg
	Seism_Bull_065.jpg
	Seism_Bull_066.jpg
	Seism_Bull_067.jpg
	Seism_Bull_068.jpg
	Seism_Bull_069.jpg
	Seism_Bull_070.jpg
	Seism_Bull_071.jpg
	Seism_Bull_072.jpg
	Seism_Bull_073.jpg
	Seism_Bull_074.jpg
	Seism_Bull_075.jpg
	Seism_Bull_076.jpg
	Seism_Bull_077.jpg
	Seism_Bull_078.jpg
	Seism_Bull_079.jpg
	Seism_Bull_080.jpg
	Seism_Bull_081.jpg
	Seism_Bull_082.jpg
	Seism_Bull_083.jpg
	Seism_Bull_084.jpg
	Seism_Bull_085.jpg
	Seism_Bull_086.jpg
	Seism_Bull_087.jpg
	Seism_Bull_088.jpg
	Seism_Bull_089.jpg
	Seism_Bull_090.jpg



