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Chronological summary

Following its small, sharp subsidence during the December 1962
Aloi eruption, the summit region of Kilauea promptly resumed the
cycle of swelling that began in the summer. of 1960. A moderate rate
of inflation during the first quarter of 1963 is indicated by the
average rate of outward tilting at the inner ring of tilt bases
(Uwe, ™, Kea, and Kam), which was 11 microradians per month between
December 18, 1962, and March 18, 1963. As was true throughout 1962,
tilting at Kamokukolau was more rapid than at any other base during this
interval.

The average daily count of shallow Kilauea caldera earthguakes
diminished from 113 during the first half of January, to 62 during
the second half, and to 50 during the first half of February. A
moderate resurgence of these earthguakes during the second half of
February sent the average daily count to 138. The level of this
activity remained moderately high throughout March, with an average of
92 per day.

The frequency of earthquakes from the southwest rift zone of
Kilauea and the nearby Kaoiki fault system rose from an average of 6
per day during January to 15 per day during February and March.

The number of earthquakes from the upper part of the east rift
zone of Kilauea (near Aloi Crater) also increased during the quarter,
from a total of 20 in January, to 49 in February, and to 92 in March.
These quakes were particularly frequent late in March, when 83 occurred
between the 19th and 27th.

Deep tremor was quite prominent during the quarter with totals of
82 minutes during January, 75 minutes during February, and 119 minutes
during March.

Excluding January 8 and 9, the frequency of earthquakes from the
source about 30 km beneath Halemaumau was about 5 per day during the
entire quarter. A flurry of activity from this source on January 8
and 9, however, produced 154 earthquakes. Four of these were felt
(table 4, p. 1k and 15).

The first of these earthquakes--which occurred on January 8,
at 09h39m4L 9% magnitude 4.3, was the largest earthquake in Hawaii
during January and was felt throughout Hawaii and on Maui and Oahu.

The lower part of Kilauea's east rift zone near Pahoa was the
source of occasional earthquakes throughout the quarter and of a
mild swarm of 55 earthquakes during the first week in March. Five
earthquekes from this region were felt in Pahoa (table %, p. 16, 1T, and 18).

The largest earthquake in the Hawaiian region during February was
not felt. It originated 83 km west of Keahole Point at 09RO8® on the
17th and had a magnitude of L4.1.
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During March, 6 earthquakes in the Hawaiian Islands had magnitudes
of 3.5 or greater (table 4, p. 18 and 19).

The largest earthquake in March, with a magnitude of 4.5, originated
14 km southeast of Waikii at a depth of about 13 km at 22h32™ on the 24th.
It was felt over all of the island of Hawaii and on Maui.

A very interesting earthquake was felt throughout Maui at o7h19m
on March 25. It had a magnitude of 3.9 and originated 35 km beneath
Haleakala National Park headquarters. There were neither foreshocks
nor aftershocks.

Other earthquakes felt during the quarter are listed in table L,
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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 local earthquakes are given in terms
of geographic coordinates, which are indicated at the edges of
the map.
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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 (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 (table 2). 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
cach station were arbitrarily set equal to 500 when measurements at
that station were begun. Increasing tilt coordinates correspond to
northward snd eastward tilting of the earth's surface, i.e., to a
relstive subsidence toward the north and east. A one-unit change
in coordinate cooresponds to a tilting of 1 microradian (1 mm per km)
in the direction indicated.
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Table 1.--Tilt coordinates Uwekahuna Vault, January,

February, and March, 1963

Date N-S E-W . Date N-S E-W
Jan. 6 L60 Lgo Mar. 3 k70 486
13 465 el 10 W76 482
20 Le7 L90 17 L85 482
27 LeT 490 ok 488 L82
Feb. 3 LeT 490 31 489 L83
10 L68 L9l
17 470 487
ol 469 488
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Figure 2.--Tilting of the ground around Kilauea caldera. The vector
depicting tilting at a given base points in the direction of
maximum relative subsidence and has a length proportional to the
rate of tilting during the measurement interval.
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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 Hawaii are listed in table 3. The earthquakes
are separated into groups on the basis of region of origin as determined
primarily by analysis of reccrds obtained daily at the Observatory
(U, M, A, D, N). Earthquekes 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.
Essential data on the stations are given in table 6.
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Table 5.--Distant earthquakes

[Times are reported in Greenwich Civil Time which is 10 hours faster than
Hawaiian Standard Time. A "e" following the time of P indicates
compressional first motion; a "q" indicates dilatational first motion.
gtation symbols, locations, and instrumentation are presented in table 6.
Magnitudes calculated from the Hawaii seismograms are followed by (HVO).
Location of epicenter, origin times, and focal depths, and magnitudes
reported by other institutions are taken from "Preliminary Determination
of Epicenters" published by the U.S. Coast and Geodetic Survey]

Jen. 1, 1963 Jem. }-~Comtinued
M Z iP 12:26:51.6 4 Pa, 7Z Tmax 00:24:43
A Z eP 12:26:50.1 d .
D z iP  12:26:49.8 @ 0&22_23?351863'
N Z eP 12:26:51.2 d 56-6°.N g 157 ?o W
WP Z iP 12:26:51.1 d Al' X, é’ : '1 ’
Ne Z iP  12:26:18.0 rmr e oy ok g
Pa Z iP  12:26:52.0 ¢ * = v d5 6. cWras)
iz eP  12:26:53.3 d BELLIUAES 5'35(523)
Ka Z eP 122 20:51(--5 a 6.5 (HVO)
C&GS card 1-63:
12:17:38.6 Japs 2
6.8° 8., 155.9% B. M Z iP 15:07:35.8 ¢
Solomon Islands '} Z eP 15:07:35.5¢
h about 165 km.
C&GS card 4-63:
Gl 14:56:05.4
M 7 eP 23:46:13.6 4 A% ey 332027 WY
A Z eP 23:46:14 .4 4 Near south coast of western New
D Z iP 23:46:14.5 4 Guinea.
N Z eP 23:46:13.9 4 h about 33 km.
WP & eP 23:46:13.9 4
U 7. iPp  23:46:13.7 d et o
Ha 7 ip 23:46:03.4 ¢ U PEZ eR 16:32:21
epP  23:46:19.7 3
Ka 7  eP  23:46:08.6 C&ﬁg_gg?i 3;63'
Hi Z iP 23:46:11.4 4 2'9“'37. 118.2° W
Pa Z iP 23:46:13.5 d A% e T 2
Na 7 1P 23:146:16.8 @ SO“F“'Pa“1f;; Geean
U PEZ iP  23:46:1k & I Shouty 25t
is 23:51:57 Jan. 3
iss 23:55:03 L
U PEE  isS  23:52:27 U PEZ €R 10:06:20
eL 23:5h4: 41 &GS card 3-63:
U PEN i 23:52:52 09:39:46.8
i 23:56:16 5:3° B.y 15L.5° B
M Z Tmax 00:24:45 New Britain
A 7z Tmax 00:24:48 h about T4 km
D Z Tmax 00:24:40 Magnitude 5.3 (Pal).
N Z Tmax 00:24:48
WP Z Tmax 00:2L: 4k
U A Tmax 00:2L4:45
Ha 7o Tmax 00:23:07
K% Z Tmax 00:24:01
Hi e Tmax 00-2L-11
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earthquakes--Continued

Jan. 4, 1963
U PEZ  iS 12:33:51
U PEZ iR 12:41:46
C&GS card 2-63:
12:16:38.0
. T%08,., 184.0% B,
Solomon Islands region
h about 69 km.
Jan. 5
M Z iP 00:31:16.7 ¢
Z ipP  00:32:08.2 ¢
A Z ep 00:31:15.7 ¢
Z epP) 00:32:07.3 ¢
D Z eP 00:31:15.6 ¢
Z epP 00:32:07.2 ¢
C&G: card 1-63:
00:20:11.6
3.2% W.; 127.0% B.
Halmahera region
h about 33 km.
Jan. 5
M % iP 13:29:19.1 4
A A eP 13:29:18.5 4
D % eP 13:29:18.1 4
C&GS card 2-63:
13:16:38.0
10.0? 8., 384.0% 8.
Timor
h about 33 km.
dJan. T
M Z eP 12:00:27.6 4
WP Z ep 12:00:27.0 d
U Z eP 12:00:27.2 4
Ka Z epP 12:00:28.8 a4
U PEZ eR 12;25:12
C&GS card 3-63:
11:48:22.7
06" N, 126.7° Es
Halmahera region
h about 42 km

Jan. 25

Jan. T--Continued
C&GS card--Continued
Magnitude 5.5-5.8 (Pal)
6.0 (HVO).

Jan. 9

Pa 2 eP 03:22:47.9 ¢

C&GS card L4-63:
03:13:26.4
18.6° N., 145.4° E,
Mariana Islands
h about 192 km.

Jen. 15
M z eP 02:42:23.2 @
A 7. eP 02:42:23.7 &
N 7 eP 02:42:23.7 4 |
WP VA ep 02:42:23.3 4 '

C&GS card 4-63:
02:32:39.9
13.4% §., 145.3° B,
Mariana Islands
h about 38 km.

Jan. 24

Na Z iP 12:16:32.5 ¢
Hi Z eP 12:16:40 d

C&GS card 9-63:
12:09:01.2
15:2% 8., 173.6" Wi
Tonga Islands region
Felt: Apia
h about 33 km.

A Z eP 12:59:5L4.1 ¢

C&GS card 7-63:
12:49:42.0
21.8° W.; 238 R
Mariana Islands region
h about 190 km.




1
@mona\ From the ISC collection scanned by SISMOS

Seismological
Centre

Table 5.--Distant earthquakes--Continued

Jan. 28, 1963

b=

=]

4]
QQNNNNNNNN
N

C&GS card 10-63:

Jan. 28
M Z
A A
D 7
N Z
WP Z
U Z
Ha Z
Hi Z
Pa %
Na Z
U PEZ

g
FeHpageore
NNNMNNNNDNMNN

12:12:19.8
2.6" .85, 149.9° E.
New Britain
. h about 33 km
| . Magnitude 6.5 (Pas)

eP 12:22:12.8
eP 12:20:11.9
eP 12:22:11.9
eP 12:22: 1247
eP l2r2es 115
eP 125 Pa =3
iP 12:22:16.2
a4 o 12:22:16.5
is 22:30:25
eSS 22:34:10
iR 22:38:37
6.7 (HVO).

iP 13:07:44.8
eP 13:07:45.7
iP 13:07:45.9
i 13:08:54.1
eP 13:07:45.5
eP 13:07:45.4
eP 13:07:45.6
ePP 13:00: 0.7
iPeP 13:10:06.9
eP 13:07:40.5
eP 13:07:43.7
eP 13:07:44.1
eP 13:07:49.1
is 3 B il ke povah C
iR 13:16:49
Tmax 13:45:33
Tmax 13:45:28
Tmax 13:45:30
Tmax 13:45:11
Tmax 13:45:24
Tmax 13:45:21
Tmax 13:43:33
Tmax 13:44:55
Tmax 13:45:08
Tmax 13:45:15

PO 0ORARA

0ORO0NO0 A0 AR

Jan. 28--Continued

C&GS card T-63:
13:00:50.7
5haT° B, A61.6° B,
Alaska Peninsula
h about 33 km

Magnitude 6.0-6.5 (Pas)

6.7 (HVO).
Jan. 29
M Z iP 09:29:
A Z eP 09:29:
D 7 eP 09:29:
N Z eP 09:29:
U Z epP 09:29:
Ka Z iP 09:29:
Hi Z 1P 09:29:
Pa Z iP 09:29:
Na Z iP 09:29:

C&GS card 8-63:
09:21:14.3
4k9.7° N., 154.9° E.
Kurile Islands
h about 126 km.

C&GS card 10-63:
10:10:04,1
55.6% S, 28.3° W

Vi B
N\ O B &
*®_ & 8 & 2 & B s
~N OO FH O mFO
jolig =Tl o TR« TR o TN o T o T o TR o T}

Jan. 30
M Z ap 10:29:10.9 ¢
U PEN eSKSP 10:41:26
iSs  10:48:36
iG 11:02:36

Sandwich Islands region

h about 33 km
Magnitude 6.5 (Pas)

7.5 (HVO).
Jan. 31
Hi 7 eP 05:18:
Pa 2 eP 05:18:

C&GS card 9-63:
05:06:46.0
19 By 126.3° B

-

03.6 d
ok.3 @
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Jan. 31, 1963--Continued Feb. 1l2--Continued
(&GS card--Continued C&GS card 13-63:
Ryukyu Islands 23:07:28.9
h about 33 km. 17.8% 8., 178.6" W.
Fiji Islands
Feb. U h about 583 km
Magnitude 5.5 (CGS)
M Z iP 23:29:50.5 d
A Z eP 23:29:51.5 d Feb. 13
D Z eP 23:29:51.0 4
N Z eP 23:29:51.3 ¢ M Z eP 09:01:47.8 ¢
WP Z eP 23:29:51.4 a4 A % iP 09:01:48.4 ¢
Hi Z iP 23:29:49.5 d D Z iP 09:01:47.5 ¢
U Z eP 23:29:50.8 d N 2 iP 09:01:48.1 ¢
Pa Z iP 23:29:52.0 d WP Z iP 09:01:48.0 ¢
U 2 eP 09:01:48.3 ¢
C&CS card 10-63: Ha Z iP 09:01:46.3 ¢
23:21:09.0 Ka, 7 eP 09:01:44.2 ¢
48.5° N., 154.9° E. Hi A iP 09:01:48.7 ¢
Kurile Islands Pa Z eP 09:01:49.4 ¢
h about 85 km. Na Z iP 09:01:47.0 ¢
U PR P 09:01:48.0 ¢
Feb. 5 eR 09:25:34
U PEZ eSS 21:10:35 L ERS igs 88:%%:3?
eR 21:22:35 A
U PEN eSSS 09:19:46
CaGS card 10-63: C&GS card 13-63:
20:39:21.6 08:50:
38.4° 5., 73.2° W :50:02.2
’ Rl ; 24.5° N., 121.8° E.

Near coast of central Chile

h about 41 km Northern Formosa

3 deaths and widespread damage

Magnitude 2-3-2-5 EPaig h about 33 km
.0-6.3 (Br
5.8-6.0 (Pal) e i e
7.0-7.3 (Pal)
Feb. 12 7.5 (HVO)

M Z iP 23:14:45.2 @
A Mg iale Gy 23:1t:ih-3 a Feb. 23
D Z iP 23:14:43.6 4

: M Z ip 18:23:05.5 ¢
N z iP 23:1hk:kh.54 A 7, ip  18:23:04.8 d
WP Z iP  23:14:4k.3 a4 D 7, iPp  18:23:03.9 d
U 2z 4P 23:1k:bhba N z  iP  18:23:05.0 4
Na 2 iP  23:14:40.5 & w7z 1P 18:23:04.9 &
Pa 7  eP 23:1k:b5.ha Fo 2z 1P 18:23:02.8 4
B 2 iP  23:14:50.0 4 Pa 7 iP  18:23:06.3 d
Ha 2 iP  23:14:54.3 d gl
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Table 5.--Distant earthquakes--Continued

Feb. 13, 1963--Continued

Hi Z eP 18:23:07.5 d

Ka Z eP 18:23:06.8 ¢

Ha % iP 18:23:05.8 ¢

U PEZ 1P 18:23:06 ¢
eR 18:37:3k4

U PEE iS 18:30: 42

6] PEN eG 18:35:00

C&GS card 16-63:

18:13:55.1

9.9° 8., 160.8° E
Solomon Islands

h about 29 km
Magnitude 6.0-6.3 (Pal)

6.5 (Pas)
6.5 (Brk)
5.8 (CGS)
6.6 (HVO).
Feb. 1k
M Z iP 07:16:32.8 ¢
D Z eP 07:16:31.3 ¢
N Z eP 07:16:32.3 ¢
WP 7 eP 07:16:32.1 c
U A iP 07:16:32.0 ¢
Na Z iP 07:16:30.4k ¢
Pa Z iP 07:16:33.9 d
Hi 2 iP 07:16:34.6 ¢
Ka Z iP 07:16:34.0 ¢
Ha Z iP 07:16:34.2 ¢
C&GS card 15-63:
07:04:40.8
T2 Bsy 128.2° E.
Banda Sea

Feb.

cHma=Eou=

h about 197 km
Magnitude 6.5 (Pas)

5.8 (cGs)
Felt: Darwin, Australia.

1L

7 iP 22:18:22.3 ¢
7 eP 22:18:21.5 d
% eP 22:18:21.8 4
Z eP 22:18:21.8 4

i Z eP 22:18:24.3 ¢
PEN eG 22:34:28

Feb. lh--Continued

U PEZ iR  22:37:14

C&GS card 16-63:
22:07:54.3
5.0° 8., 144.6° E.
Eastern New Guinea
h about 80 km
Magnitude 6.5 (Pas)
6.0 (Pal)

gy mos

Feb. 21
M Z ip 02:43:22.7 ¢
A A eP 02:43:23. 6 c
D 7 eP 02:43:23.0 ¢
WP Z iP 02:43:23.4 ¢
U Z eP 02:43:23.3 ¢
Ha Z eP 02:43:13.3 ¢
Na 7 iP 02:43:22.3 ¢

C&GS card 14-63:
02:33:35.9
33.5* N., 139.2" E.
South of Honshu, Japan
h about 168 km
Magnitude 4.k (CGS)

Feb. 21

Ha Tmax 12:42:1k

C&GS card 17-63:
12:01:19.4
40.4° N., 125.0° W
Near coast of northern California
h about 33 km.

Feb. 21
M 7 eP 13:24:14.6 @
A A eP 13:24:14.0 @
N Z eP 13:24:14.5 @
WP Z iP 13:24:14.4 @
U y A eP 13:24:14.0 4
Hi Z iP 13:24:15.8 ¢
Ka > eP 13:24:16.6 ¢
Ha Z eP 13:24:18.9 4
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gtg-'O RpOPRPALAADO QR

Feb. 21, 1963--Continued Feb. 26
C&GS card 15-63: M Z iP 20:24:22.2
13:16:05.6 A o eP 20:24:20.7
20.6° 8., 175.1° W. U Z iP 20:24:22.0
Tonga Islands region Na Z P 20:24:20.4
h about 33 km isP  20:25:20.5
Megnitude 5.2 (CGS). Pa, 2 ip 20:24:24.3
Hi % iP 20:24:24.8
Feb. 22 ipP  20:25:03.0
Ka Z iP 20:24:25.6
M 7 eP 08:06:14.2 ¢ Ha Z iP 20:24:26.5
A Z eP 08:06:13.5 ¢ isP  20:25:17.9
N Zp 08:06:14.1 ¢ U PEZ iP 20;2k; 22
WP 2 iP 08:06:1k.1 ¢ ipP  20:25:05
U 7 eP 08:06:13.9 ¢ isP  20:25:25
Na- ‘Z 4P 08:06:10.7 ¢ U PEZ ipPP 20:27:31
Pa-" 23 4P 08:06:15.8 ¢ ipPPP 20:28:46
5 IR 08:06:16.8 ¢ iPKKP 20:42:41
Ka ' g 4P 08:06:17.1 ¢ U PEE iPP  20:26:L47
Ha 2 iP 08:06:19.8 ¢ is 20:32:46
iSes 20:33:21
isS 20:34:00
C&GS card 16-63: U PEN-s iG 20:40:05
07:58:57.0 M Z Tmax 21:32:2k
17.8° 8., 178.8% W. A Z Tmax 21:32:16
Fiji Islands region WP Z Tmax 21:32:16
h sbout 550 km Ha Z Tmax 21:32:11
Magnitude 5.0 (CGS).
Feb. 24 C&GS card 16-63:
20:14:08.7
M Z €eP 13:44:18.2 4 T«5" 8., 246.2° B.
A Z €P 13:44:17.4 4 Eastern New Guinea
D Z eP 13:44:17.9 4 h about 171 km
N Z eP 13:44:17.5 4 Magnitude 7.3-7.5 (Pas)
WP Z eP 13:44:17.5 @ 7.0-7.3 (Brk)
U Z eP 13:4h4:17.4 4 6.8-7.0 (Pal)
HLi Z 1P 13:44:15.5 4 7+, (C85)
Pa 2 1P 13:44:14.8 4 7.0 (HVO)-.
Ka Z eP 13:44:20.9 4
. Feb. 27
C&GS card 17-63:
13:34:15.7 M zZ eP gtft8317 d
15.6° N., 91.4° W. VoER e
Central Guatemala = oh:52:§g
h about 135 km - oh:57:55
Megattude 5.1 (06S). U PEE iG  Ok:55:15

26
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Table 5.--Distant earthquakes--Continued

Feb. 27, 1963--Continued

C&GS card 19-63:
Ok4:30:00.8
6:0° 8., 1o.4° B,
New Britain region
h about 52 km
Magnitude 6.5-6.8 (Pal)

5.2 (ces)
6.8 (HVO).
Feb. 27
Ha  Tmax 28:00:18: 56

C&GS card 16-63:
23:36:20.4
54.8° N.y 161.6° W.
Alaska Peninsula
h about 33 km
Magnitude 5.3 (CGS).

Mar. 4
M 7Z eP 15:54:52.8 4
D Z eP 15:54:52.3 ¢
WP Z eP 15:54:52.0 d
§) Zz iP 15:54:52.2 d

C&GS card 19-63:
15:43:0k4.0
.5° 8.,781.6% W,
Off coast of northern Peru
h about 33 km
Magnitude 5.6 (CGS).

Mar. 5
M g 4P 07:16:51.7 d
A Ze 1 1P 07:16:50.7 d
D Z eP 07:16:51.0 4
N Z eP 07:16:50.8 4
WP Z iP 07:16:50.8 a
U Z iP 07:16:50.8 4
Pa . 22 4P 07:16:58.3 ¢
Hi Z eP 07:16:50.0 4
Ha 7 4P 07:16:%.0 d

C&GS card 19-63:
07:05:01.7
4§50 3., 81L.5% W,

Mar. 5--Continued

C&GS card--Continued
Off coast of northern Peru
h about 31 km
Magnitude 5.6 (CGS).

Mar. T
M Z iP 05:32:18.0 ¢
A 7 eP 05:32:17.4 ¢
D Z eP 05:32:10-T e
N Z eP 05:32:17.8 ¢
WP Z eP 05:32:17.8 ¢
U 2 eP 05:32:18.0 ¢
Pa Z eP 05:32:14.8 ¢
Hi Z iP 05:32:18.1 ¢
U PEZ iP 05:32:19 a
isSs  05:44:39
eR 05:50:05
U PEE iS 05: 40: 41
iG 05: 47:43
M Z Tmax 06:38:56
A Z Tmax 06:38:49
D Z Tmax 06:38:55
N Z Tmax 06:38:57
WP / Tmax 06:38:56
8] Z Tmax 06:38:57
Pa Z Tmax 06:38:49
Na Z Tmax 06:38:41

C&GS card 18-63:
05:22:01.1
ety Bl 3es W
500 km west of Baster Island
h about 33 km
Magnitude 6.8 (Pas)
6.8 (Brk)
5.6 (cas)
6.8 (HVO) .

U PEZ ePS 12:42:35
eSS  12:47:51
eR 13:00:55

C&GS card 20-63:
12:16:28.5
i 3% S.7 753" W.
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Mar. 7, 1963~--Continued Mar. 10--Continued

C&GS card--Continued

Near coast of southern Chile

h'about 45 km
Magnitude 5.6 (CGS).

C&GS card 20-63:
10:51:48.1
20,.9% 8., Th.20 NS
Near coast of central Chile

h about 7O km

Mar. 8 Magnitude 6.0-6.3 (Pas)

U PEZ eR 03:08:07 5.5 (cas).

C&GS card 22-63: oo
02:&3:31-5 6 , M Z iP 14:03:01.9
19.2° 8., 169.7" E. A z eP  1h4:03:01.7
New Hebrides Islands .02-

N Z eP 14:03:01.4

h about 33 km WP z eP 14:03:01.3
Magnitude 5.3 (CGS). U z iP  14:03:01.k%

Mar. 8 ?
U PEZ eR

C&GS card 22-63:
03:24:57.2
19.2° S., 169.6° E.

C&GS card 20-63:
13:51:04.3
o.4°® W., 126.6% B.
Celebes Sea
h about 41 km.

03:48: 27

New Hebrides Islands Mar. 15
h about 49 km
M Z iP 00:27:41.0 ¢
Magnitude 4.8 (CGS). iPeP 00:27:54.1 a
Mar. 10 A 7 iP 00:27:42.7 ¢
Al iPcP 00:27:54.4 d
M 7 Tmax 02:12:18 D o ip 00:27:h1.7 ¢
A Z Tmax 02:12:26 PeP  00:27:54.8 @
D 7  Tmax 02:12:08 ePcP  00:27:5%.
e N z eP 00:27:42.2 ¢
N Z Tmax 02:12:20 = 00+ 27+ 0a
WP 7  Tmax 02:12:18 iPeP 00:27:250.
e WP Z iP 00:27:42.0 ¢
U Z Tmax 02:12:23 P 00:27: a
Pa Z Tmax 02:11:56 ePc :27:53.9
: il U PEZ iP 00:27:42.3 ¢
Hi 1 Tmax 02:11:40
Ka 2z Tmax 02:12:35 RO N
Ha Z Tmax 02:10:50

C&GS card 21-63:
00:16:01.3
8.4° N., 126.4° E.
Mindanao, Philippine Islands
h about 117 km
Magnitude 5.0 CGS).

C&GS card 20-63:
01:26:0k4.1
56.2% H., 153.8° W.
Kodiak Island, Alaska
h about 33 km
Magnitude 5.1 (CGS).

Mar. 10
M 7 Tmax 12:50:12
A Z Tmax 12:50:02
D Z Tmax 12:50:07
N Z Tmax 12:50:06
Na % Tmax 12:50:06

C&GS card 20-63:
28
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Mar. 16, 1963

M Z ip 08:53:36
A Z iP 08:53:37
D Z iP 08:53:36
N % ip 08:53:36
U z eP 08:53:36
Pa Z eP 08:53:37
Na Z iP 08:53:38
Hi 7 ip 08:53:36
Ka 73 iP 08:53:34
Ha Z iP 08:53:26
U PEZ iP 08:53:37.
U PEZ i 08:53:57
1 08:54:13
iPP  08:55:45
is 09:00:39
iSs  09:0Lk:1k
eR 09:07:51
U PEE iG 09:05:13
Ha. 7 Tmax 09:L45:4k4
C&GS card 21-63:
08:44:48.3
46.5° N., 154.7° E.
Kurile Islands region
h about 26 km
Magnitude 7.0 (Pas)
7.8 (Brk)
6.8 (Pal)
6.2 (cas)
7.3 (8VO)
Mar. 20
M % eP 0k4:50:37
A Z eP 0k4:50:36.
D Z eP 04:50:36
N % iP 0k4:50:37
Pa Z iP Ol:50:38
Hi 7 eP Ol:50:39
a. = iP Ok:50:39
Ha Z iP O4:50: 42

C&GS card 24-63:
O4:43:13.5
19.9* 8., 179.1° W.
Fiji Islands region
h about 680 km
Maegnitude 5.2 (CGS).

PN OMOFNN O

OO0 0RAROOD 00

D OV E= U v O
cCopopapAQ

£9

Mar. 20
M Z eP 04:53:12
D 7 eP Ok:53:10
N Z eP o4:53:11
WP 7 iP Ok:53:11
U 2 eP O4:53:11
Pa 7 iP Ok:53:13
Na & iP 0k:53:09
Hi 7 eP 04:53:14
Ka A iP Ok4:53:1%
Ha Z iP 04:53:17

C&GS card 24-63:
Ok:45:49.5
19.6" S Ti8.3 W
Fiji Islands region
h about 680 km
Magnitude 5.2 (CGS).

Mar. 20
M Z iP 16:49:57

C&GS card 23-63:
16:38:55.8
2.k 8., 138.4° B,
Western New Guinea
Magnitude 5.5 (CGS)
h about 40 km.

Mar. 2k
M Z iP 02:20:03
A 2 iP 02:20:03
D Z eP 02:20:02
Na Z 1P 02:20:01
Ha Z qup 02:20:08
U PEN iL 02:43:22
C&GS card 26-63:
02:07:12.8

9% Bayu 12047 E.
Sumba Island region
Magnitude 6.3 (Pas)
6.0 (Pal)
5.4 (ces)
h about 57 km.

U1\ o © 00 O\ VO O
000000 RAARAA

.14
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Table 5.--Distant earthquakes--Continued

AT
$55e
255
:55:

Mar. 24, 1963
M z ip 09
A z iP 09
D z iP 09
Pa Z iP 09
C&GS card 25-63:
09:43:20.2
9.0° N., 125.6° E
Mindanao region,
Philippine Islands
Magnitude 5.2 (CGS)
h about 51 km.
Mar. 24
M Z iP 2l:
A Z eP 21:
D Z iP 21:
N Z ep 2l:
WP Z eP 21
U Z eP 21:
Pa Z iP 21
Ha Z eP 21:
U PEZ eR 21:
M Z Tmax  22:
D Z Tmax  22:
N Z Tmax 22:
WP Z Tmax  22:
U z Tmax  22:
Pa Z Tmax 22:
Ha Z Tmax  22:
C&GS card 24-63:
21:35:24 .4
51.8Y N., 178.1° w
Andreanof Ibslands,
Aleutian Islands
h about 57 km
Magnitude 6.0 (Pas)
5.0 (Pal)
5.5 (CGs)
5.4 (HVO),
Mar. 26
M Z iP Q09:
A z P 09:
D z ip 09:
N z eP 09:
WP Z eP 09:
Y Z epP 09:

N \n
SRR R
W W W W
< ®0

-

ol e
I\)OI::O
LA . B
ow
(e B o B v I ¢ ]

b~ oF
PR M

L&)
(@]

Mar. 26--Continued

Pa 2 iP 09:57:40.8 ¢
Na Z eP  09:57:34.7 d
Hi Z eP 09:57:41.5 d
Ka Z eP 09:57:43.6 ¢
Ha Z ep 09:57:46.4 ¢
U PEZ iP 09:57:38 ¢
is 10:05:15
iss 10:08:51
PEE iG 10:09: 49
iR 10:12:23
C&GS card 26-63:
09:48:19.7
29.7° 84, 177.8° W
Kermadec Islands
h about 45 km
Magnitude 6.8-7.0 (Pas)
7.0 (Brk)
7.0 (Pal)
7.1 (HVO).
Mar. 26
M Z iP 13:34:2k.2 d
A Z iP  13:34:22.9 d
D Z eP 13:34:22.6 4
N Z eP 13:34:23.2 4
WP eP 13:34:23.2 4
U % eP 13:34:22.8 ¢
Pa 2 eP  13:34:24.9 d
Na Z eP 13:34:21.4 @
. .2 eP  13:34:26.4 4
Ka Z eP  13:34:28.24d
Ha Z eP 13:34:31.5 ¢
U PEZ iP 13:34:23
iSs  13:45:33
iR 13:49:23
U PEN iS 13:41:55

C&GS card 27-63:

13:25:02.6

29.8° 8., 177.9° W.
Kermadec Islands

h about 42 km

Magnitude 7.3 (Pas)
6.5 (Pal)
5.9 (cas)
6.4 (HVO).
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Table 5.--Distant earthquakes--Continued

Mar. 26, 1963

M Z iP 19:56:56.2 ¢
A 2 eP 19:56:57.0 ¢
D Z iP 19:56:56.4 ¢
N Z iP 19:56:56.7 ¢
WP Z iP 19:56:56.6 ¢
U Z iP 19:56:56.5 ¢
Pa y A eP 19:56:57.2 ¢
Na Z eP 19:56:57.3 ¢
C&GS card 25-63:

19:47:46.0

bl 4° N., 146.7° E.

Kurile Islands

h about 110 km

Magnitude 5.6 (CGS)

Mar. 26
M Z iP 21:45:00.9 4
A 7 iP 21:45:01.7 4
D 7 iP 21:45:01.1 d
N Z iP 21:45:01.4 a4
WP Z iP 21:45:01.4 4
U Z iP 21:45:01.2 a4
Pa Z iP 21:45:03.1 d
Na e ip 21:45:01.4 4
Hi % eP 21:45:00.5 ¢
Ha Z iP 21:44:52.3 da
U PEZ iP 21:45:01
iG 22:03:05

U PEE iS 21:53:55
U PEN eSSS 22:00:31

C&GS card 24-63:
21:34:41.1
36.0° N., 135.7° E.

Near east coast of Honshu, Japan

Magnitude 6.0-6.3 (Pal)
6.5 (Pas)

U PEE . 4S 00:39:31
iL 00:52:23
u PEN iPS 00:40:36

31

Mar. 28--Continued

U PEZ issS 00:45:33
iSSSs 00:49:15

iR 00: 56: 59
C&GS card 27-63:
00:15:47.5
66.3° N., 19.6° W.
Iceland
Magnitude 7.0-7.3 (Pas)
6.5 (Bks)
6.5-6.8 (Pal)
7.0 (HVO)
h about 15 km.
Mar. 28
M VA eP =21 =50,0: @
A Z eP Ll =525 ¢
WP Z eP J1:21:52.3 e
Hi Z eP 131:21:55.2 e
C&GS card 27-63:
A= 12537153
30.2% 8.5 177.8% W.
Kermadec Islands
h about 38 km.
Mar. 30
M Z iP 02:02:21.9 ¢
A Z eP 02:02:21.6 ¢
D Z eP 02:02:20.5 ¢
N Z eP 02:02:21.6 ¢
WP Z eP 02:02:21.6 ¢
U Z iP 02:02:21.4 ¢
Na A eP 02:02:18.5 ¢
Hi Z iP 02:02:24.1 4
Ka Z eP 02:02:24.8 ¢
Ha Z iP 02:02:25:1 ¢
C&GS card 29-63:
01:53:28.8
19.1° 8., 169.1° B.
New Hebrides Islands
e Rk
Mar. 30
M Z iP 17:01:11.4 a4
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Table 5.--Distant earthquakes--Continued

Mar. 30, 1963--Continued

D % iP 17:01:11.7 4
N Z eP 17:01:11.7 4
WP Z eP 17:01:11.9 4
U 7 eP 17:01:11.6 ¢
Pa % iP 17:01:13.6 &
Na Z eP I7:01:12.5 d
Hi Z 54 T-01:11.2 ‘d

C&GS card 27-63:
16:51:56.6
Ly .2° N., 148.0° E.
Kurile Islands
h about 33 km
Magnitude 5.3-5.5 (Pal)

6.3 (cGs)
Mar. 30
M Z Tmax 22:20:4k4
A Z Tmax 22:20:33
D Z Tmax 22:20:32
N Z Tmax 22:20:30
U Z Tmax 22:20:31
Pa Z Tmax 22:20:01
Na Z Tmax 22:20:29

C&GS card 28-63:
21:13:54.1
8.7 9., 109.27"¥.
About 2,000 km southwest of
Galapagos Islands
h about 33 km
Magnitude 4.6 (CGS).

Mar. 31
M A iP 05:40:05.6 d
A VA eP 05:40:02.2 d
N Z eP 05:40:02.7 d
U Z eP 05:40:03.4 a
Pa Z eP 05:40:07.3 ¢
U PEN 1iS 05:47:36
U PEZ eR 05: 54 4l

C&GS card 27-63:
05:30:&9.3_
29.9? 9., ITT.T° W.
Kermadec Islands
h about 48 km.

Mar. 31--Continued

C&GS card--Continued
Magnitude 6.3-6.5 (Pas)
6.5 (Bks)
6.0-6.3" (Pal)
5.7 (ces)
6.3 (HVO)

Mar. 31
D 2 iP
U PEN iG
U PEE eR

S
B &&

C&GS card 27-63:
07:07:36.3
6.1° S., 149.0° E., New Britain
Magnitude 6.3 (Pas

6.0 (Pal)
5.7 (ca@s).
Mar. 31

M Z iP 19:32:13.9 d
A z eP 19:32:12.9 4
D Z eP 19:32:12.2 d
N % iP 19:32:13.4 4
WP Z iP 19:32:13.4 4
U Z iP 19:32:13.4 a
Hi Z eP 19:32:14.9 4

C&GS card 27-63:

19:22:53.3

30.0% 8+; 178.0° W.

Kermadec Islands

h about 50 km

Magnitude 6.3-6.5 (Pas)
6.5 (Bks)
5.8 (cGgs).
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The following persons or agencies reported "felt" earthquakes during
the first quarter, 1963. Their assistance is gratefully acknowledged.

North Hawaii

Honokaa School
Mrs. Hunter

Mr. Van Gorder
Mrs. Lindsey

Miss Tulley

Mrs. Thwine

Mrs. Richards, Jr.
Mrs. Christensen
Mrs. Walker
Hawaii Preparatory Academy
Mr. McCabe

Mrs. Weight

Mrs. Eklund

Miss Wallace

Mr. Stewart

Kilauea summit region

Mrs. Loucks
Keakelani School

Mrs. Hansen

National Park Headquarters
Volcano House Hotel
Mrs. Mist

Mr. Koyanagi

Shipman Ranch (Keaau)
Mrs. Wentworth

Mrs. Duncan

Kilauea Military Camp
Miss English

Mrs. Fraser

Mrs. Yamamoto

Kona coast

Mr. Johnson, Jr.
Mr. Sutherland
Miss Greenwell
Mr. Paris

Mrs. Mitchell
Mr. S. Greenwell
Mrs. Rice

Mr. Sleightholm
Mr. Yeoman

Mrs. Higashihara
Mrs. Cherry
Mrs. Miyatake
Mrs. Hayashi
Mrs. Yamasaki
Mrs. Korenaga

Puna,

Mr. Edwards
Mr. Hay

Miss' Takemoto
Mrs. Isbell
Mx. Warner
Mrs. Walker

Hilo region

Mr. Sadamoto
Mr. McMurray
Mr. Pierce
Miss Perriera
Mrs. Schaeffer
Mrs. Duncan
Mr. Elliot
Mrs. Ingledue
Mr. Okamura
Mr. Warner
Mrs. Baldwin
Mr. Ho

Mr. Onuma
Mrs. Veriato
Mrs. Breyton

Ken region

Mr. Godfrey

Mrs. Schattauer

Mrs. Billings
Mrs. Yamamoto

Kau Police Dept ,

Mr. Manierre
Mr. Edwards

Central Hawaii

Kulani Honor Camp

Lt. Carvalho
Mr. Kamiko

Puu Anahulu School

36

Maui Island

Mrs. Boyum

Mr. Griffiths

Mr. Ching

Dr. Leekrick
Ulupalakua Ranch
Hana-Maui Hotel
Haleskalsa National Park
Mr. Hupp

ﬁ%\d&%ﬂ &ii‘agort
Oahu Island

Mr. Johnson
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TILTING RATE 2.5 X 106 RADIANS / MONTH
-

MAR. 18, 1963 - MAY (2, 1963

O B m—f
S / 5 KM
[

Figure 2.--Tilting of the ground around Kilauea caldera, March 18 to
May 12, 1963. The vector depicting tilting at a given tilt-base
points in the direction of maximum relative subsidence and has g
length proportional to the rate of tilting during the measurement

interval. Closed circles represent field tilt-bases; open circles,
short-base water-tube tiltmeters.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

HAWATTAN VOLCANO OBSERVATORY
SUMMARY 30
April, May, and June 1963

By

Harold L. Krivoy, Willie T. Kinoshita,
Arnold T. Okamura and Robert Y. Koyanagi

Issued March 1965

Observatory Staff

Geology Geochemistry
J. G. Moore (Scientist-in-Charge) R. T. Okamura
C. K. Wentworth

Geophysics Support
W. T. Kinoshita (Arrived from Menlo E. T. Endo

Park in June) J. C. Forbes

G. Kojima W. H. Francis
R. Y. Koyanagi B. J. Loucks
H. L. Krivoy A. Yamamoto
A. T. Okamurs
A. S. Ryall
N. Sherrill
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Chronological summary

Slight inflation of Kilauea volcano during early April was indicated by
northwestward tilting at Uwekahuna. Very heavy rainfall (26 inches in one
week ) was followed by moderate but persistent southward tilting between
April 17-30. Part of the apparent collapse may have been caused by cooling
and shrinking of near-surface lava storage, but most of it is best attributed
to rainfall-induced deformation in the immediate vicinity of Uwekahuna Vault.

April was not an unusual month seismically: shallow caldera quakes were
slightly more numerous but activity elsewhere was similar to that during
March (table 3). Three earthquakes were felt in Hawaii during the month
{table L4).

4

Strong northward tilting at Uwekahuna characterized the first 8 days
of May. Except for slightly increased activity along the Kaoiki fault,
including a magnitude 3.4 "felt" earthquake on March L4, the statistics of
shallow and deep seismic activity continued unchanged from April.

h. _m L

At 21 50 on May 9, an episode of unusual seismic activity consisting
of frequent earthquakes in a background of continuous harmonic tremor
began. Early in this crisis, which lasted 4 days, about a dozen earthquakes
were felt lightly in the Kilauea summit region. Only two of these could be
identified individually (table 4). Otherwise, earthquakes were not felt,
although they occurred at rates as high as five per minute. The appearance
of harmonic tremor on instruments of the Kilauea summit network suggested
that lava was moving at a shallow depth beneath the summit region. Earth-
quakes that could be read through the tremor background originated along the
Koae fault system in the vicinity of Puu Koae on Kilauea's southwest flank
(fig. 2). Fresh cracks up to 2 feet in width were eventually found in this
region in a zone several miles long. The cracks were all tensional. The
tilt diagram for March 18 to May 12 (fig 2) very clearly shows tumescence of
an elongate zone along the southwest rift zone. Movement of lava into this
region from the summit reservoir is believed to have caused the seismic
activity and extensive cracking.

While the southwest rift zone was swelling and cracking, a remarkable
collapse of the Kilauea summit region was recorded by the short-base
tiltmeter at Uwekahuna. Although the summit collapse is shown in a gross
manner (7-day averages) in table 1, a more detailed record of this event is
Provided by the unaveraged tilt coordinates at Uwekahuna Vault derived from
a stepped-up reading schedule during the collapse (table A). On May 12
summit collapse ceased and rapid reinflation began, as indicated by rapid
northwestward tilting at Uwekahuna. A remarkably similar episode of summit
collapse accompanied by earthquakes and ground cracking south of the
caldera occurred in December 1950 (Volcano Letter 510).

The frequency of earthquakes in and near Kilauea caldera decreased
sharply after the May 9-12 crisis. Three additional earthquakes were felt
on Hawaii during the rest of the month.

During June, seismic activity in the vicinity of Kilauea caldera and
along the upper part of Kilauea's east rift zone increased slightly.
Tilting at Uwekahuna declined about the end of May and showed little change
during June.
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Four earthquakes were felt on Hawaii during June.
magnitude 4.2 and occurred beneath the south flank of Mauna Loa on June 6.

The largest was of

Note on instrumentation.--Early in April an HVO-2 seismometer was

installed at Makaopuhil Crater,
line to the Observatory, where re

was begun on April 18.

Its signal is transmitted over a telephone
cording of data from the new station (MP)

Table A,-=-Tilt coordinates and cumulative changes at Uwekahuna Vault

during the May 9-12 summit collapse

Tilt coordinates and cumulative

changes
StE-Wi

Date Time N-8 S(N=-S) E-W
urad urad

May 8 0gP30™ 505 0 482 0
9 ogP3o™ 505 0 482 0

10 ooP15™ 509 +4 4L +12

10 03P1s® 503 i 499 +17

10 06"30™ 496 -9 505 +23

10 0sP3o™ 493 -12 506 +24

10 11P30™ e <11 505 +23

10 14P30™ 493 12 508 +26

10 18"30™ 490 -15 508 +26

11 08Po0™ 491 -1 505 +23

12 0g"30™ 48l -21 510 +28

12 12"30™ 489 +16 508 +26

13 ogl3om 486 -19 510 +28
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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 earthquakes are given in terms of geographic
coordinates, which are indicated at the edges of the map.
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Tilting of the ground around Kilauea caldera.--Tilting of the ground
around the summit of Kilauea 1s 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 measure-
ments at that station were begun. Increasing tilt coordinates correspond
to northward and eastward tilting of the earth's surface; i.e., to a rela-
tive 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.

Table l,--Tilt coordinates at Uwekahuna Vault,

April, May, and June 1963

Date N=5 E-W Date N=-S E-W
April 7 495 482 June 2 504 496
14 496 481 g 507 4oy
21 490 483 16 507 483
28 491 483 23 507 493
May b 501 483 30 505 497
12 49l 504
19 Loy 502
26 501 ug7
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TILTING RATE 2.3 X 1076 RADIANS / MONTH [
-

MAR. 18, 1963 - MAY 12, 1963

$§3 /////, = T —
/.

Figure 2.--Tilting of the ground around Kilauea caldera, March 18 to
May 12, 1963. 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.
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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 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, MP). Barthquakes of magnitude 2.5 or greater are
generally sufficiently well recorded to be located with greater precision;
they are listed individually in table L. 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 were given in Summary 29.
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Table 5.--Distant earthquakes

[Times are reported in Greenwich Civil Time which is 10 hours faster than
Hawaiian Standard Time. A "¢" following the time of P indicates
compressional first motion; a "d" indicates dilatational first motion.
Station symbols, locations, and instrumentation were presented in
summary 29. Magnitudes calculated from the Hawaii seismograms are
followed by (HVO). Location of epicenters, origin times, focal
depths, and magnitudes reported by other institutions are taken from
"Preliminary Determination of Epicenters" published by the U.S. Coast
and CGeodetic Survey]

April 2, 1963 April 6--Continued
M z iP 16:25:43.5 4 C&GS card 30-63:
A i iP Ly 5 a4 07:03:06.5
U z iP 43.8 a VB S 8.9 K
Ha Z iP Ak e Fiji Islands region
Ka Z P 35.8 d h about 526 km
Hi 7 iP bo,7 4 Magnitude 5.1 (CGS).
Na 7z iP L6, T e
April 6
C&GS card 25-63:
16:18:55.6 M 7 iP 13.27:28.T7 @
53.22 N. , L. 7% w. A 7Z iP 29.0 d
Andreanof Islands, Aleutian Islands D Z iP 29,3
h about 142 km U o eP 28.5 ¢
Magnitude 6.25-6.5 (Pas)
5.5 (Brk) C&GS card 27-63:
5.7 (cas). 11:19:23.3
63.4° N., 149.5° W.
April 3 Central Alaska
h about 39 km
U PEZ &R 15:23:49 Magnitude 5.5 (CGS).
Pa Z Tmax 16:32:32
April 9
C&GS card 35-63: M
1h:47:55.5 M %  iP 00:09:43.3 &
55.4% 8. , d28Le% A A 7 eP 42.8 a4
South Pacific Ocean U Z iP 43.0 d
h about 33 km Na % iP 39.0 ¢
Magnitude 5.8 (CGS). Pa 7 eP h3.3 &
Hi 7 iP bh.1 ¢
April 6 Ha Z iP 47.8 ¢
M 7 iP 0T7:10:24.9 4 C&GS card 30-63:
A Z iP 2Lh.3 4 02:02:25.1
D 7 eP 23.2 d P BT W
U Z ipP ol 7 d Fiji Islands region
e 7 iP 25.3 ¢ h about 538 km
Hi 7 iP 26.7 ¢ Magnitude 4.9 (CGs).
Ka 7 iP 9.9 e
Ha Z iP 29.5 d

20




@mona\ From the ISC collection scanned by SISMOS

Seismological
Centre

Table 5.--Distant earthquakes--Continued

April 10, 1963 April 13--Continued
M Z iP 08:02:57.6 ¢ Hi Z iP 45.0 4
A 7 iP 57.4 a
D % eP 56.1 ¢ C&GS card 30-63:
U 7 iP 57.3 d 14:31:21.0
Na Z eP 55.4 ¢ 4% B 13507 E.
Ha % iP 08:03:00.6 ¢ Near north coast of New Guinea
h about 31 km
C&GS card 31-63: Megnitude 5.6 (CGS).
07:50:30.2
g.2% 8., 195.0° B, April 16
Timor
h about 33 km M Z eP 01:41:19.5 4
Magnitude 5.2 (CGS). A % iP 18.7 4
D 7 iP 18.0 4
April 13 U Z iP 19.4% ¢
Pa Z eP 20.6 d
M % eP 02:33:04.3 d Ha /i eP 23.4 4
A z iP 03.7 d U PEZ iP 19 i@
A Z ipP 33.9 ¢ U PEZ 188 01:56:15
D Z eP 03.9 d U PEZ iR  02:04:51
U Z eP 03.8 a U PEE 48 01:51:17
U % epP 33.9 ¢ U PEE iPPS 01:52:00
Na z eP oh,6 d U PEN 1iSSS 01:59:2k
Pa 7 eP 02.1 d iG  02:01L:21
Hi 7 iP 03.2 d
Ka Z eP 05.9 d C&GS card 31-63:
Ha ya iP 10.8 ¢ 01:29:19. 4
U PEZ iP olt. 4 P o A e 2 T i
U PEZ ipP 36 ¢ Halmahera region
U PEZ iPS 02:4k:26 h about 33 km
U PEN iS 02:43:08 Magnitude 7 (Pas), 6.1 (CGS),
iss 02:48:L40 7.5 (HVO).
iG 02:5L:5L
April 16
C&GS card 31-63:
02:20:57.5 M 7 iP  01:48:55.2 ¢
6.2% By T6u5° W A A iF 54.6 ¢
Central Peru D Z LE 5325 €
h about 125 km Pa Z eP 56,1 d
Magnitude 6.75-7 (Pas), Ha A eP 59.1 ¢
6.3 (cas). U PEZ 1S 0L:59:01
U PEZ iR 02:12:29
April 13 U PEN iSS 02:04:17
? g }P 14:42:43.0 4 C8GS card 31-63:
iP l|.3,2 d = 6' J—i
D % eP ho,1 a O s
8 8.4° E
U 7 <P 4.9 a 1.2° S., 128.4° E.
Na v, P 40.8 4 Halmahera region
Py 7 oP 5.0 g h about 33 km
; 21 Magnitude 6.3 (CGS), 7.5 (HVO).
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5.=--Distant earthquakes--Continued

April 16, 1963 April 19
A 7 iP 02:07:13.9 ¢ U PEN iS 07:59:22
D Z eP 12.6 ¢ U PEN iG 08:1L4:16
U i iP 14.3 ¢ U PEZ iPS 08:00:53
Ha Z eP 18.0 ¢ U PEZ iSS 08:05:44
U PEE iSS 02:22:01 U PEZ ils 08:13:16
U PEN iSSS 02:25:28 U PEZ iR 08:18:06
U PEN iG 02:27:11
U PEZ iR 02:31:0L C&GS card 32-63:
07:35:23.7
C&GS card 31-63: 35.8° N., 96.9° E.
01:55:10:9 Tsinghai Province, China
0,7 ‘8., 126,0° B h about 33 km
Halmahera region Magnitude T (Pas), 6.75-7 (Brk),
h about 32 km 6.1 (cas), T (HVO).
Magnitude 6.0 (CGS),
T.25 (HVO). April 2L
April 16 M Z iP 21:50:23.T ¢
A Z eP 23,1 o
M 7 5 ) 02:17:51.0 ¢ N Z iP 23,2 ¢
A Z eP 50,3 ¢ MP Z iP 23.0 e
D Z eP 49,3 ¢ Ha Z iP 28.3 ¢
u Z eP 511 e
C&GS card 33-63:
C&GS card 31-63: 21:42:49.0
02:05: k42 20.8%18. J 159.1° W.
1.3% 8., 126.9° E: Fiji Islands region
Halmshera region h about 603 km
Magnitude 5.8 (CGS). Magnitude 5.1 (CGS).
April 17 April 25
Pa 2 iP 02:19:58.0 4 M Z iP  08:24:14.1 @
A i iP 5.0 A 7 iP 14.3 4
N Z iP 57.5.d D 7z iP 13.6 4
U PEZ  iS 02:26:43 MP 7 iP 14.5 a
U Pi% 4R 02:32:53 U 7 iP 13.9 4
U PEN iG 02:30:27 Ha Z iP 09.3 d
C&GS card 31-63: C&GS card 33-63:
011 06,1 08:12:57.2
19.6° 8., 178.6° E. oy A e
Fiji Islands Celebes Sesa
h about 33 km h about 610 km
Magnitude 6.5-6.75 (Pas), Magnitude 5.5 (CGS).
6.0 (Brk),
5.9 (cas),
5.9 (HVO).
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Table 5.--Distant earthquakes--Continued

April 25, 1963

M z eP 16:47:

&GS card 34-63:
16:35:56.2
1.3° 8.5 128.7 B
Halmahera region
h about 33 km.

April 29

Hi Z eP 21251
U PEN is 25T
U PEZ iR 22201
Ha Z Tmax 22:29:

C&GS card 34-63:
21:h44:17.1
51.4° N., 178.6° E.
Andreanof Islands,
Aleutian Islands
h about 60 km.

April 30

M Z iE 01:10:
Hi Z eP

U PEE 1S Ol 20
U PEN iG 01:29
u PEZ iR 01:33

C&GS card 36-63:
00:58:18.3
G, 1> 8. ; 129.0" B
Halmahera region
h about 33 km
Magnitude 6.75 (Pas),

6.5 (Pal), 5.
7.0 (HVO).
May 1
M 7 iP 10:12:
A 7 iP
D Z eP
MP Z eP
U Z eP
Na 7 iP
Pg Z eP
Hi 2 iP

52.4

43.0 &
25
25
33

17.h ¢
23.6 ¢
41

$59
2l

6 (cas),

S
@ﬂmyprmG
O N H\O 0oV
P00 Qoo

May 1--Continued

a Z iP 19.0 d
a Z iP 20.2 e
PEZ iP 6 %=
PEZ i 2?2 10:13:05 4

PEZ 1isS 10:20:10
PEE iS 10:19:25
PEN i ? 10:20:29
PEN iG  10:24:06

cogcagagdame

C&GS card 36-63:
10:03:20.0
19.0% 8., 169.0° E.
New Hebrides Islands
h about 140 km

Felt.
Magnitude T (Pas), 6.75-T (Brk),
6.2 (CGS).
May L
M Z eP  06:02:58.7 d
A 7 iP 06:03:01.0 &
U % iP 59.2 d
Hi % eP Sifs9 e

C&GS card 35-63:
05:56:04.1
51.8% Mu, 175.4° W.
Andreanof Islands, Aleutian
Islands
h about 69 km
Magnitude 5.5 (CGS).

May 5
Na 7 Tmax 17:1k:18

C&GS card 37-63:
BEG KT s nse)
24, T7° 8.5 69.5° W.
Northern Chile
Felt: Antafagasta
h about 50 km
Magnitude 5.1 (cGS).
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Table 5.--Distant earthquakes--Continued

May 8, 1963 May 8
M Z iP 08:57:48.6 ¢ M 7 iP" . 15:35:55.4 &
M A iPP 08:59:16.2 ¢ A 7 iP 55.5 &
A 7z iP 08:57:49.4 ¢ N 7 iP 55.6 d
A 7 ePP 08:59:17.5 ¢
D % iP 08:57:50.4 ¢ C&GS card 40-63:
D % iPP 08:59:17.2 ¢ 15:24:00.3
MP Z iP 08:57:49.7 ¢ Sed. N.» 1250T0E,
MP 2 ePP 08:59:17.8 4 Off coast of Mindanao,
U 7 iP 08:57:49.1 ¢ Philippine Islands
U zZ iPP 08:59:16.7 ¢ h about 7O km
Hi Z iP 08:57:47.5 ¢ Magnitude 5.6 (CGS).
Hi 7 iPP 08:59:13.8 c
Pa % iP 08:57:49.0 c May 12
Ps, i ePP 08:59:16.0 ¢
Ha 7 iPP 08:58:56.0 4 A Z iP  20:15:53.5 4
M % Tmax 09:35:41 D 7 iP 53.T7 a
A 7 Tmax 33 MP Z =P 53. d
D Z Tmax 28 U 7 iP 53.4 a
MP 7 Tmax 26 Ha 7 iP L7.6 d
U Z Tmax 2k Hi 7 iP 51.2 @
Pa 7 Tmax 28 Na 7 iP 57.1 ¢
Ka z Tmax 09:34:36 U PEZ iP sl &
Ha 7 Tmax  09:33:46 U PEZ eS 20:21:43
U PEZ iR 20:25:52
C&GS card 35-63: Ha 7 Tmax 20:53:L4h
08:50:56.0
54.9° N., 163.9° W. C&GS card 37-63:
Unimak Island, 20:08:43.0
Aleutian Islands region ST-LENs, 253,98 W
h about 89 km Kodiak Island, Alaska
Magnitude 5.6 (CGS). h about 80 km
Magnitude 5.9 (CGS),
May 8 5.8 (HVO).
M 7 eP 10:31:54.6 ¢ May 1L
U PEE iS 10:40:00
U PEE iG 10:46:3k M % iP  15:20:13.2 c
U PEZ R 10:49:20 A % eP 13.0 ¢
N Z eP Se e
C&GS card 35-63: MP % iP 13.5 ¢
10:22:11.2
36.6% W. , 2%1.0% B C&GS card L4e-63:
Honshu, Japan 15:08:46.1
h about 53 km 5.6° 8., 127.8° B,
Magnitude 6.1 4{CGS). Banda Sea
h about 405 km
Magnitude 5.3 (CGS).
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Table

5.--Distant earthquakes--Continued

May 17, 1963

M Z P
A 7 1P
D Z eP
MP 7 eP
u Zi il
Ka 7z eP

C&GS card L40-63:
07:33:17.5
3L0F 8ap ATSLB" Ws
Kermadec Islands region
h about 358 km

Magnitude 4.7 (cGS).

May 17

M
A
D
U
Hi
Ka
Ha

NNNNNNDN

2 17
eP
eP
i
3
1P
iP

C&GS card L1-63:
22:40:06.7
oh. W% 8., ATT-2° W.
Tonga Islands region
h about 7O km

Magnitude 5.9 (CGS).

May 19
8] PEZ
U PEZ
U PEZ
U PEE
U PEE
U PEN
u PEN
U PEN
M Z
A 4
D 7
MP 7
U Z
Pa Z
Na 7
Hi &

ePP
isSs

iPS
iPPS
is
el
eG
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

22

0l:

0l

0ol

48:46.

b,
45,

L8,
51.

20:3T7

i O L
Ol:

WT:57

:29:31
0l:
Ol:
0l:
0l:

03:

30:07
27206
Lo.29
43:30
04:35
31
33
26
3L
15
23
T

WO —-Ww

N o eR O MG

T 2 e I < N v Tl

May 19--Continued

C&GS card 39-63:
01:03:04.1
6.5 8\ THAX W
Coast of southern Chile
h about 33 km
Magnitude 6.75 (Pas), 6.5 (CGS),

7 (HVO).

May 20

M o iPF  11:k7:27.8 &
A % iP 27.4 4
MP Z iP 7.3 4
U 7 iP 27.5:d
Na Z eP k. T d
Pa % iP 28.7 d
Hi Z eP 29.4 a
Ka 7 iP 30.2 d
Ha 7 iP 33.8 a4
U PEZ 1P 27.6 ¢

PEZ iS 11:55:09

8]

U PEZ iSS 11:58:48
U PEZ iR 12:02:41
U PEE 4G 12:00:21

C&GS card L0O-63:

11:38:00.9

04T 18y 8.3 W

Kermadec Islands region

h about 34 km

Magnitude 6.75-7 (Pas),
6.5 (Brk), 6.2 (CGS),
6.5 (HVO).

May 21
U PEZ eR 0l:34k:22

C&GS card L5-63:
00:58:07. 4
56.0° 8., 123.9° W.
South Pacific Ocean
h about 33 km.

May 21

U PEZ i8S  17:46:L8
U PEZ 4R 17:53:22
U PEN iL 1T7:50:58
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Table 5.--Distant earthquakes--Continued

May 21--Continued May 22--Continued
C&GS card L5-63: C&GS card 39-63:
17:30:15. 4 16:25:36.8
11.3° 8., 363.3 B. 52,8°% N..p 165.3% W.
Solomon Islands region Fox Islands, Aleutian Islands
h about 33 km h about 33 km
Magnitude 5.75-6 (Pal), Magnitude 4.2 (CGS).
5.4 (ces).
May 22
May 22
M Z iP  £2:06:09.3 ¢
M 2 eP 14:05:31.6 ¢
A 4 eP 32.8 ¢ C&CS card 41-63:
MP Z eP 32.6 ¢ 21253 02.5
U 4 eP 32.1 ¢ 8.2 9, 0157 B,
Ka 7 eP 28.4h ¢ Java Sea
Hi Z iP 31.3 ¢ h about 33 km
Na % iP 35.3 ¢ Magnitude 5.6 (CGS).
U PEE iS 14:12:40
U PEZ i8S 14:16:04 May 23
U PEZ iR 14:18:56
Ha Z Tmax  1L:56:51 M Z eP 01:03:4%0.7 4
C&GS card 39-63: C&GS card L2-63:
13:56:43.0 00:51:40.3
4L8.6° N., 154.7° E. L6867 W, 126.0° W,
Kurile Islands region h about 33 km
h about 22 km Molucca Passage
Magnitude 6.5 (Pas), Magnitude 4.8 (CGS).
6 (Brk),
6.3 (ces), 6.3 (HVO). May 23
May 22 M 7 iP  03:40:30.6 ¢
MP % eP 29.9 c
M Z eP 15:54:33.6 ¢ U 7 eP 30.1 ¢
A 7 eP 3h.1 ¢ Na 7 iP 27.9 d
N % iP 33.9 ¢ Hi % iP 31.6 4
MP = eP 34.3 c Ka Z eP 32.1 4
Ha % iP 35.3 d
C&GS card Lp-63:
15:42:48.6 C&GS card 40-63:
4L.3° N., 127.9° E. 03:33:19.1
Molucca Passage 15.0° B8, , 1T6.7° W.
h about 58 km Fiji Islands region
Magnitude 5.0 (CGS). h about 279 km
Magnitude 5.4 (CGS).
M——Eiy_g.e_ Ma;[ 23
M 7 iP 16:32:15.1 ¢ U PRZ 1S 03:52:06

26

U

PEZ iR 03:58:32
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Table 5.--Distant earthquakes--Continued

May 23, 1963--Continued

C&GS card 48-63:
03:35:3k4.7
10.9% .85 ;0163, 3° B,
Solomon Islands region
h about 33 km
Magnitude 5.5 (CGS).

May 23

M B iP 15:23:53.7 ¢
A 7 eP 54.0 c
MP Z iP 54.7 ¢
u 7 eP 53.9 ¢

C&GS card L3-63:
15: 325057
6,08 N5 5 1560 1 B,
Near east coast of Mindanao,
Philippine Islands.
h about 88 km
Magnitude 5.5 (CGS).

May 26

M 7 iP 23:15:38.L4 ¢
A i eP L4o.1 ¢
N Z iP 39.0 ¢
Pa 7 eP 40.0 ¢
U PEZ iR 23:29:15

C&GS card 41-63:
23:06:55.0
55427, Wies 158,97 B.
Near east coast of Kamchatka
h about 47 km
Magnitude 4.25 (Pal),

5.3 (oes).
May 27
M 7 iP 04:07:30.0 d
D Z, iP 30.7 ¢
Pa 7 eP 2.9
U BEE  iG oLk:19:17
U PEZ iR ob:21:07

C&GS card 4o-63:
03:58:47.9
99 30 W B0 =N,

May 27--Continued

C&GS card--Continued
Near east coast of Kamchatka
h about 54 km
Magnitude 5.25 (Pal), 5.7 (CGS).

May 29

M Z Tmax 19:39:4kL
A Z Tmax 50
MP 7 Tmax 25
Pa Z Tmax 20
Na 7 Tmax 34

C&GS card 46-63:
18:27:19.1
22.6° 8., 11k.k° y.
Easter Island region
h about 33 km
Magnitude 4.7 (cGs).

Max 29

M % Tmax 19:42:5T7
A Z Tmax 52
D Z Tmax 51
MP 7 Tmax Lk

C&GS card 49-63:
18:30:25
2 ke s, . 1.7 W
Easter Island region
h about 33 km
Magnitude 4.5 (cas).

May 30
U PEZ iR  07:37:56

C&GS card L46-63:
06:56:09. 3
S < s € 1 i s
South of Australia
h about 33 km
Magnitude 5.25-5.5 (Pal).
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Table 5.--Distant earthquakes--Continued

June 2, 1963 June 6--Continued
u PEZ eR 22:05:29 C&GS card--Continued
Magnitude 5.8 (CGS).
C&GS card L6-63:
21:0l:2k4, 2 June T
58. 5% 8y 15.6% W
Sandwich Islands region 0] PEZ iS 19:47:15
h about 50 km U PEZ eR 19:53:53

Magnitude 6-6.25 (Pal)

5.9 (ces). C&GS card L49-63:
19:30:35.6
June 3 8.5% N.; 103.1° W.
Clippertor Island region
M 7 eP 0T7:45:56.6 ¢ h about 33 km
U PEZ eR 08:03:01 Magnitude 5.5-5.75 (Brk),
5.25-5.5 (Pal),
C&GS card LL-63: k.9 (cas).
0T7:35:54.3
3. 2% N.; 136.7° &, June T
Honshu, Japan
h about 43 km U PEE il. 22:53:31
Magnitude 5.3 (CGS).
C&GS card 51-63:
June b 22:37:30.0
qSy9ERaL . ET30 80
M 7 iP 21:16:45,5 4 Samoa Islands region
A 2 eP 4s5.6 4 h about 33 km
MP Z iP 45.8 4 Magnitude 5.0 (CGS).
U 7 eP 4L5.7 ¢
Hi 7 eP 46,3 ¢ June 10
U PEN eL 21:37:02
U PEZ R 21:L41:10 M % iP  O4:29:3k.4 4
A Z iP 32.4 4
C&GS card 46-63: D 2 eP 32.3 ¢
21:04:42.3 U & eP 33.2 @&
L2 8., 278 E, U PEE eG 04:53:58
Halmahera region U PEZ iR 04:58:1L

h about 31 km
Magnitude 5.2 (CGS).

C&GS card LT7-63:

04:16:37.7
June 6 55.4% 5., 146.4° B,
i land
? 7 ip 05:30:52'9 a gogbgﬁtwggtk;? Macquarie Islands
D g zﬁ 2622 g Magnitude 6.25 (Pas), 5.75-6 (Pal),

C&GS card 46-63:
05:18:55,1
19.9° N., 120.2° E.
Off north coast of Luzon,
Philippine Islands.
h about 33 km

28

6.1 (cas), 6.7 (HVO).
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Table 5.--Distant earthquakes--Continued

June 10, 1963 June 17--Continued
M 7z iP 06:52:06,5 d C&GS card--Continued
A 7 iP 0k.9 a4
U Z eP @5:3 d Southwestern Yukon
U PEN eSS 07:08:54 h about 33 km
U PEN &G 07:16:32 Magnitude 5.25-5.5 (Pal)
U PEZ iR 07:20:21 5.1 (cGs).
C&GS card LB8-63: June 19
06:39:04.0
55:35 8., 146.7° E. M Z iP 09:20:53.9 4
800 km west of Macquarie Islands A 7 iP S5 atid:
h about 18 km U z eP 54.2 a
Magnitude 6.25-6.5 (Pas), U PEZ eR  09:L4Lk:06
6.25-6.5 (Pal),
6.0 (cas), C&GS card 49-63:
6.6 (HVO). 09:09:0k4. 0
L.7° N., 126.5° E.
June 16 Talaud Islands region
h about 83 km
M Z Tmax  10:05:3k4 Magnitude 5.25-5.5 (Pal),
A 7 Tmax 10:06:02 6.2 (cas),
D % Tmax  10:05:58 6.0 (HVO).
MP 7 Tmax  10:05:L8
U Z Tmax 1@ ¢05: 55 June 19
Pa Z Tmax H@ 2055
Hi 7 Tmax  10:05:23 Ha 7z iP 18:31:19.k @
Ha Z Tmax  10:04:58 Na 7 iP 15.4 ¢
Hi % eP 17.L g
C&GS card L9-63:
09:19:54.8 C&GS card L9-63:
50.8% N., 12955° W. 18:22:09.6
Vancouver Island region T s T T
h about 33 km New Ireland region
Magnitude L.4 (cGs). Felt: Rabaul
Magnitude 5.1 (CGS).
June 17 h about 279 km.
M Z iP 18:40:05.7 ¢
D 7 iP 06.8 ¢
MP 7 eP 08.2 ¢
U z eP 06.2 c
Hi Vi eP ok.5 ¢
Ha 7 iP 18:39:58.7 ¢
U PEE eL 18:49:57
§) PEZ eR 18:51:53

C&GS card 49-63:
18:32:lu.5
60.4° N., 140.8° W.
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Table 5.--Distant earthquakes--Continued

June 24, 1963 June 24
M Z iP o4:34:12.0 a M 7 iP  15:08:51.9 d
A Z iP 13.5 4 A % iP 51.7 d
D Z iP 13.8 4 N 7z iP 52.1 ¢
MP Z eP 13.6 a4 MP 7 eP 51.0 ¢
U 7 iP 13.1 4 Na 7 iP L7.8 4
Pa 7 eP 10.0 ¢ Hi Z iP 95/9 e
Na 7 iP 16.8 ¢ Ha 7 iP 56.7 ¢
Hi Z iP iy o
Ha % iP 0l.6 4 C&GS card 53-63:
U PEZ 4P IZ i 15:01:44, 2
U PEZ iPP ok:35:41 a4 15.5% 88, 5 AT 5> W
U PEZ iPPP 0k:36:25 4 Fiji Islands region
U PEZ iR Ok : Lk 5L h about 412 km
i) PEE iS 04:40:20 Magnitude 5.0 (CGS).
U PEE iL O4:43:0L
Ha 7 Tmax  05:12:41 June 24
C&GS card L6-63: M 7 iP  16:24:08.L4 a4
0k:26:37.9 M 7 iPP 16:25:21.0 4
59:5 Ny 15L.7° W. A Z eP 16:24:08.7 4
Cook Inlet U Z ePP 22.7 d
h about 52 km U PEZ iS 16:29:39
Magnitude 6.75 (Pas), U PEZ iR  16:33:13
5T {CBs), Ha Z Tmax 16:59:36
6.5 (HVO).
C&GS card L49-63:
June 24 16:17:15. 4
el b
M % Tmax  11:0L4:19 Fox Islands region
A 7 Tmax 10 Aleutian Islands
D Z Tmax 30 h about 33 km
MP Z Tmax g Magnitude 5.4 (CGS), 5.5 (HVO).
U % Tmax 12
Pa Z Tmax 12 June 25
Hi 7 Tmax 13203553
Ha Z Tmax 11:03:23 Ha & Tmax 09:06:41
C&GS card 52-63: C&GS card 52-63:
10:17:02.5 08:26:21.9
52,850 0.5 131.9° W. L3 N, , 199.1° W.
Queen Charlotte Islands region of f coast of Oregon
h about 38 km h about 31 km
Magnitude 3.9 (CGS). Magnitude 4.5 (CGS).

30
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Table 5.--Distant earthquakes--Continued

June 25, 1963

Ha 2 Tmax 10:19:36

C&GS card 50-63:
09:39:28. 4
L4, 3° N., 129.1° W.
off coast of Oregon
h about 32 km
Magnitude 4.5 (cas).

June 26

A 7 eP 17:54%:03.
D o eP 02.
U % iP 03.
Pa Z eP 05
U PEN iS 18:03:27
U PEN iG 18:12:45
U PEZ iR 18:15:39

C&GS card 50-63:
17:42:40.6
Tede Mo 82038 WL
near south coast of Panama
h about 20 km
Magnitude 6.25-6.5 (Pas),
5:5=5.T5 (Pal),

6.0 (ces), 6.2 (HVO).

June 27
U PEZ eR 07:28:08
Ha Z Tmax 07:59:00

C&GS card 50-63:
07:08:01.7

60.5° N., 140.7° W.
Yukon territory

h about 29 km
Magnitude 4.6 (CGS).

June 28
i eP 22:0k4:22,
Pa zZ iP 23,
Hi 2 iP o0,
Ha 7% eP a1
PEZ  iP 23

U PEZ iPPP 22:06:4k4
U PEZ iSSS 22:17: