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INTRODUCTORY NOTE

The Hawaiian Volcano Observatory Summaries have been published in the current format since 1956. The Quarterly
Summaries (1956 through 1973) and the Annual Summaries (1974 through 1985) were originally published as Ad-
ministrative Reports. These reports have been compiled and published as U.S. Geological Survey Open-File Reports.
The quarterly reports have been combined and published as one annual summary. All the summaries from 1956 to
the present are now available as .pdf files at http://www.usgs.gov/pubprod.

The earthquake summary data are presented as a listing of origin time, depth, magnitude, and other location param-
eters. Network instrumentation, field station sites, and location algorithms are described. Tilt and other deformation
data are included until Summary 77, January to December 1977. From 1978, the seismic and deformation data are
published separately, due to differing schedules of data reduction.

There are eight quarters—from the fourth quarter of 1959 to the third quarter of 1961—that were never published.
Two of these (4™ quarter 1959, 1t quarter 1960) have now been published, using handwritten notes of Jerry Eaton
(HVO seismologist at the time) and his colleagues. The seismic records for the remaining six summaries went back to
California in 1961 with Jerry Eaton. Other responsibilities intervened, and the seismic summaries were never pre-
pared.

Chronology

The following Kilauea eruption chronology covers the two recent reports and the six missing quarters:

Location Beginning Date Ending Date Comment

Kilauea Iki crater (Kilauea’s summit) 11/14/1959 12/20/1959 19 eruptive episodes
Kapoho (lower east rift zone) 1/13/1960 2/18/1960 4 eruption stages
Halemaumau (Kilauea’s summit) 2/24/1961 2/24/1961 Intermittent activity during

uninterrupted inflation fol-
lowing the 1960 eruption

Halemaumau (Kilauea's summit) 3/22/1961 3/25/1961 Same as above.
Halemaumau (Kilauea’s summit) 7/10/1961 7/17/1961 Same as above.
Heiheiahulu (middle east rift zone) 9/22/1961 9/25/1961 First historical east rift erup-

tion at this location

The 1959-1960 eruptions were among two of the most spectacular Kilauea eruptions. The HVO staff was kept busy
with acquisition of unusually high quantities of instrumental data and observations of the two sequences, which
were separated by less than one month. Even with a year’s interval before the beginning of the summit-east rift se-
quence in 1961, the staff never caught up, and the seismic records were set aside for later study.

A total of 1,672 earthquakes—1,106 for 1960 and 566 for 1961—are part of HVO's cataloged database. The annual
listings have been appended to the 1* Quarter Report of 1960 and to the 4™ Quarter Report for 1961. The number of
earthquakes is probably low, biased toward the larger magnitudes. The entire HVO catalog, including 1960 and 1961,
is accessible from the ANSS CATALOG SEARCH site at http://www.ncedc.org/anss/catalog-search.

Thomas L. Wright and Jennifer S. Nakata
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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; 4L 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 seismograph 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.
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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. 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 (1 mm per km) in the direction indicated.




Table 1.--Tilt coordinates at Uwekahuna Vault, January,

February, and March 1964

Date ~ N-S E-W Date N-S E-W
Jan. 5 L6T 504 Mar. 1 L62 505
12 463 507’ 8 L61 507
19 L62 507 15 U461 507
26 459 509 22 L62 504
Feb. 2 L62 508 29 460 50k
9 L61 508
16 L62 504
23 461 506




First quarter, 1964

Table 2.--Tilt coordinates and changes at bases around Kilauea caldera. (See tilt diagram, fig. 2.)

Tilt Base Date Tilt coordinates Rate"(lO-6 rad/mo) Date of
(location) (1964) and direction of last
N-S E-W tilting since reading
last reading (1963)
Uwekahuna Jan, 22 L40.6 503.1 9.1 N. 51° W. Oct. 10
{19°25.5" N., 155°17.L4' W.)
Tree Molds 21 436.3 508. 5 L5 N. 28° W. 9

{19°26.3" N., 155°17.3" W.)

Send Spit 23 850. k4 769.3 10.0 | s. 55° W. 11
(19°24.1" N., 155°16.8' W.)

Kalihipaa 20 340. 4 386.0 1.4 N. 18° Ww. 7
(19°21.4" N., 155°15.3" W.)

Keamoku 23 Lhop, 3 599. 4 2.9 S. 35° W. 7
{19°25.1"' N., 155°19.0' W.)

Ahua Kamokukolau PPl 631.2 536.6 2.1 S. 66° E. 10
(19°22.7' N., 155°16.6' W.)

Kipuka Nene 20 L85, 4 509.6 0.4 S. T3° W. 14
(19°19.4" N., 155°16.7' W.)

Hilina Pali Not occupied this epoch 14
(19°18.2'" N., 155°18.6' W. )

Kapapala Ranch 21 495, 2 503. 3 0.6 S. 82° E. 11
(19°20.5' N., 155°23.8' W.)




TILTING RATE 2.5 X 105 RADIANS / MONTH
OCT 10, 1963 — JAN 22, 1964
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Figure 2.--Tilting of the ground around Kilauea caldera, Oct. 10,
1963 to Jan. 22, 196Lk. 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, 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.



Table 3.--Number of earthquakes and minutes of tremor recorded on seismographs

Tremor is separated into three categories:
amplitudes on seismographs in the summit region.
be associated with movement of magma within the central complex of Kilauea.

Earthquake categories are:

U, M, A, D, N, WP, and MP around Kilauea caldersa

deep, intermediate, and shallow, on the basis of relative

Unless otherwise stated, tremor is presumed to

Halemaumau rock slides, which are detected by the characteristic record

they produce on the North Pit seismograph; shallow earthquakes in the Kilauea .caldera region;
shallow earthquakes along the SW. rift zone of Kilauea and the adjacent portion of the Kaciki
fault system; earthquakes along the eastern half of Kilauea's east rift zone--detected largely
on the Pahoa short-period vertical; earthquakes from a source about 30 km beneath Halemawrnau;

earthquakes from the upper east rift zone and the adjacent fault systems of Kilauea's

south

flank (these are usually first arrivals at the Ahua meter or at the new experimental geophone near
Kona, Mauna Kea, etc.

Mekaopuhi Crater (MP)); and earthquakes from other regions:

Tremor
Date (in minutes) Earthquakes
(1964) ] Inter= Hale- SW. rift| Eastern] Hale- | Upper
Deep mediate § Shallow | maumau] Kilauea and East maumau | East Others
slides | caldera | Kaoiki rift 30 km | rift :
Jan. 1 | -=-=-- ———— ] === | -=-=- 65 9 -———- 1 (Y [ R
230 [ [N [ - 4y 20 4 LG
3 ——== N L BEEE T 50 21 1 1 2 Jmmmmmmm e
L ——— ———— | cemee ] ememm 83 13 -——- -——- 6 |2 Kona
5 ———— T e I 121 20 -———- 1 6 |L Mauna Loa
6 | ---- 6 | --e== | ===~ 115 14 —— —— 35 {1 off south shore
1 Mauna Kea
T ———— ——— ] emm—- 1 125 17 ———— T 9 |2 Kohala Mt. region
1 off south shore
8 | -=-= SV e ———— 160 9 ———- -—— 15 JL off west coast
1 Kohala Mt.
1 Mauna Loa
9 | -==- S I (" 105 18 1 7 22 |1 off north shore
1 off south shore
10 = T B e B 105 13 1 8 O
11 | --=- T 1 120 10 ———- 5 Lo f-memmmm e




Table 3.--Number of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, AND MP around Kilauea caldera--Continued

Tremor
Date (in minutes) Earthquakes
{1964) Inter- |. Hale- SW. rift | Eastern | Hale- [ Upper
Deep | mediate Shallow| maumau | Kilauea and East maumau | East Others
slides | caldera | Kaoiki rift 30 km| rift
Jan. 12| === —--ee | ee-em | ee--- 60 9 | -ce=-a | ----- T |-
13 --=-] === | ----- 1 64 8 ] ----- 3 6 |1 Mauna Loa
T TR Y TS R 26 12 | ----- 1 3 e it
15 ===} ----=- ] === | -==-- 50 3 | === | ~==-- 3 |1 Kohals
16| === === | = | ----- 15 2 | ----- 1 5 1 Waimea region
17l ----| -=---=-] =-=-=== | ===--- 35 8 | ----- 1 2 e
8| === = | e ]| - 52 0 | ----e | -ee-- T | === e
9 === === ----- ----- 58 2L | ----- 2 T |-
20| === == | e | e 50 6 | ----= | ----- T |- e
21| --==| =--== | e | ----- 60 5 ) ee--- 1 1
22| ====] ==--= | e | —ee-- 80 L ] eeeee ] me--- T |- e
23| -=-=| - | —-men | ----- 8o 6 | e--ee | --e-- 8 |2 Offshore
2 el It BT TR B TO 6 | ----- 5 T fommmmmmm e
25 ====] e-ee- ] emeem | —---- 55 5 ] ----- 2 11 | ==m=mmmmemm e
26| -==-| o= | e ] - 60 7 | =e=e= ] ----- 5 |1 Kona
1 Hilina Pali System
27| === ===== | === | m==-- 35 6 | -e--= | ----- el I et
28| === | mmmee | e | ----- 60 7 1 | ----- 5 Jeomccommmmccmccemmaeea-
29| -===| === | === | —=--- 75 3 | ----- 2 4 11 Mauna Loa
30 === === | === | ----- 55 | --m--- | ----- 16 3 |
311 30 | === | === ]| ----- L3 17 | e---- 2 8 |1 off west coast
Feb. 1| ====]| === | —meec ]| -=--- 50 13 | ----- 6 11 |1 Kona
1 Mauna Kea
2 45 | —eemm | e | —meea 51 6 | e | —e--- 6 |1 Mauna Kea
3 === === | e | - 100 11 | ----- 3 4 |1 off west coast
Il [T TuTuuiny PR . 130 5 | --=-= ] ----- Ty —
5 T -==--- ] -=---- 1 120 2 | ----- b 5 fmmmmmmm -
6 ----| -=--= | === | ----- 50 9 | ----- 6 T | mmmmmmmm -
T - - === ----- 65 5 | ----- b 3 |




0T

Table 3.--Number of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, and MP around Kilauea caldera--Continued

Tremor
Date (in minutes) Earthquakes
(1964 ) Inter- Hale- SW. rift | Eastern| Hale- | Upper
Deep | mediste |Shallow | maumau | Kilauea and East maumau | East Others
slides | caldera | Kaoiki rift 30 km| rift
Feb, 8 |--==] ----- e T 30 10 1 3 6 |2 off south shore
9 |----| ----- | --=-- | ----- 30 7 2 b 7 |1 Kona
10 |-=--] -=eoe | =-eme | ====- Lo L -——— 2 5 J e
11 | ====] ===== | ===== | -=-=- 85 3 -—-- b 3 e
12 |-===] === | s feee-- 80 5 -—-- 3 SR e
13 |----] === | =mcme | -==e= 50 6 ——— 2 SR T
L T el R ET P L6 3 -—-- 1 4 |1 off north shore
[ R (S R IR, - 68 6 ST (NP
16 25 | ----- 5 | --=-= 60 13 ———- 2 5 Jemcmmmm e
17 32 | e-eem | e | - 60 11 ———- 1 e
18 38 | -emee | mmmme | em--- 80 9 -— 8 ---- |1 Kona
1 Mauna Loa
19 |---=] === | ==-m= | ----- 88 17 ———- 6 L 11 Kona
1 Mauna Kea
/=Y RN (RIS RGP R [ p— 52 14 -— 3 3 |1 offshore-Maui
21 Jemem] s--om | mmemm | meme- L9 10 — 9 9 |1 Kona .
22 22 10 | —=emm | m=m-- 50 6 -—— L. L |1 Kona
23 |21 | ----- | --m-- | ----- 50 L -—-- L S R et
-V (RN [ B p—_— 1 66 22 1 3 5 |]1 Kona
1 off south shore
25 |---- e il EEEEE 50 16 -—-- 6 S
26 f-mm=| memm | emeee | eeee- L5 T 1 3 3 |-
27T {-=-==] ==-== | ===== | ===-- 20 5 -—-- 3 5 |-
28 || -mmm- | e | -e--- 75 5 ---- 3 6 |-
~1oJ [P U [ [E—— 50 7 1 2 14 |1 Mauna Loa
Mar. 1 |---=| -=-=-= | -==-- | ----- 50 6 ---- 2 5 |--m-mmmmm -
2 30 | ----- | ----- 1 150 12 ---- 5 15 | ==-==mmmmmmm
3 |---- 2 e 150 10 e A e 1 |-mmmmmmmmmm e
T e T B 170 14 ———— | ----- = S e
ST T T [ e 88 T ——— | - T |1 Mauna Kea



1T

Table 3.--Number of earthquakes and minutes of tremor recorded on seismographs

u, M, A, D, N, WP, and MP around Kilauea caldera--Continued

Tremor
Date (in minutes) Earthquakes
(1964) Inter- Hale- SW. rift| Eastern| Hale- | Upper
Deep | mediate | Shallow | maumau | Kilauvea and East maumau | East Others
slides | caldera | Kaoiki rift 30 km| rift
Mar. 6 | —=== | ==--= | —oeem | --ee- 75 10 - 1 6 |1 Kona

71 ----1 ---==- | === | === 88 10 ——— 1 10 | 2 offshore-Kona

8 | ——== | === | e | am--- 65 12 ——- L N
SB[ [N, R 60 4 1 P
10 § ---- | =----- ]| ~—-=== | -==-- 70 L 1 3 3 |-
11 | === | === | === 1 107 9 _—— L 2 | 1 Kohala

12 | -=== | === | eeeem ) e 75 6 S T
13 | -=-- | === | - | - 105 8 - 1 2 | 2 Mauna Loa

A B el B BT EEEEE 76 12 ——-- 3 3 | mmmmm e
S (SN U R [— 88 9 S [ 5 |2 Kona

16 | ---= | === | e | —m--- 100 ol _——- 3 3 | 1 off west coast

1T | 20 | —=--= | emeem P oo 75 10 ---- 6 T | =
L B B 1 127 13 — 12 O
19 | Severe electrical storm--instruments turned off
20 | --do-, -do-- -do-- | -do-- --do-- , -do-- -do- --do--| -do- -do.
21 | -=-== | ----= | ----- 1 60 3 SSURPE [ — 6 | mmmemmme e
22 | ---- | ----- L 9 53 6 2 2 I T
23 | ---- | ----- L 11 63 5 S 6 6 | mmmmmmm e
oL 7 | ----= | === | -==-- 48 9 1 in T
25 N B e Tttt Bttt 76 6 ——— 2 10 | memmmmmm e
26 | --== | ----= | —-=em | m=--- 59 10 - 5 14 | 1 Mauna Kea

1 Mauna Loa

27T | —=== | ===== | =~==== | ===-- 101 5 1 1 I Bt DRl
28 | === | ---e- | mmeem | - T1 20 ---- 5 I R
29 | -==- | === | -=me- | me--- 60 T ---- 5 [ et
O B B I 73 7 ---- 5 6 | m-mmmmmmmmmmmmo oo
I B B e B BT 80 6 -—— 3 12} --emmmmm e -
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Table k4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

January, February, and March 1964

[Entries for a given quake are:

and felt report.

In the following list some origin times are followed by "KM 30" and a statement of magnitude.
all members of a continuing family of quakes noted also in other Summaries.

date, origin time (Hawaiian Standard Time), magnitude, depth, epicenter,
All earthquakes of magnitude 2.5 and larger, as well as many favorably located
smaller ones, occurring on or near the island of Hawaii aree«included in the 1list.

this group is beneath Halemaumau at a depth of 30 km (19°2L.1' N., 155°17.1' W.).

In the following list a number of quakes are described as "Upper east rift" (see Summary 28).

These are

The best mean focus for

Their

average epicenter is approximately 19°21.5' N., 155°1L4' 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 been abbreviated "Kaoiki']-

Date Time Magni- | Depth Epicenter Felt
(1964) tude (km) Report
h m S Lat. N Long. W. Description
Jan. 1|20 | 52| 22.4 2.3 | === | mmmmmeem | e Kaoiki-=c-mmmommmmmmmmeee | e
2106 | 20| 27. 4 2.5 e | mmmmmmee | memeaes S YUy g [
3106 18] 33.9 2.6 | cmmee | memmmmmem | e KM 30=-cmcmmmmmmmmccccmee | e
3113 47| ok.0 3.1 | ----- e [T —— Kaoiki-=-mmccmmmmcmmmcmmca | e
6105 | 24| 22.4 2.6 8 19°08.3' | 155°2k.5'| 22 km SSW of Desert | =—---mmmmmmooaoo
seismometer.

6 |17 11| 45.3 3.0 13 19°49.1' | 155°31.8'| 8 km N. of Pohakuloa------ Felt in Honokaa
7101 ]| 06} 25.0 3.7 8 19°18.0" | 155°13.5'| 9 km SSW of Makaopuhi----- Felt over half
the island of

Hawaii.
7lo1L}{ 27| 39.5 2.2 8 19°16.2' | 155°13.L4'| 12 km SSW of Makaopuhi---- | ==--c-ccecmooo
7102 | okf 17.9 3.6 5 19°16.3" | 155°11.8'| 2 km N. of Apua Pteem--===- | —occmmmmomeoao
7108 | 14| 43.0 2.7 8 19°14.8" | 155°13.2'| 3 km SW of Apua Pte--==-=- | -ccmmmmmmooaoo
7118 ] 11| 01.6 2.4 13 19°51.6" | 155°31.5'| 12 km N. of Pohakulog----- | ====---c-=oauo-
7122 | 541 52.5 2.3 cmmem | mmmemem R [ (Yo 1« I [
8 1oL | 10| 1k.0 2.8 13 19°57" 156°53" 112 km WNW of Kealakekua | =------=----om-
8103 | 14| 55.0 2.9 13 20°05.6" | 155°39.7'| 8 km NNE of Kamuela Felt in Kamuela
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Table k4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,

January, February, and March 1964 --Continued

Date Time Magni- | Depth Epicenter Felt
(1964) tude (km) | - - Report
h m s Lat. N. |} Long. W. Description
Jan. 8 |11 08 | 19.5 2.3 8 19°09.8'] 155°41.9'| 17 km NW of Naalehug-----===| ===c-ceeeauam-
9 (09 | 47| 4b.5 3.1 13 | 20°20" | 156°02' | 20 km WNW of Upolu Pt----me= | mmmcommamoomnn
9115 | 01| 12.k 2.2 <3 |19°22.1'| 155°05.7'| 9 km E. of Makaopuhi=--=--== | =cccmemeaoanu-
9 {18 | 32| 31.3 2.k 3 19°14.8'] 155°12.0'| 2 km SSW of Apua PLe---mm-m= | mmcmccccoooom-

10 |o1 58 | 1k4.5 2.2 RPN U KAO1iKi~m—mmemmmcmmmmmmmcmmme | cmmemcm e

10 {19 | 13| 15.k4 2.5 8 |19°16.5'] 155°13.2'| 4 km NW of Apua Pt---e--omoe | mmcmmmmmmmaee

15 [ok | 59| 33.9 2.0 8 19°16.6'| 155°14.3'| 6 km NW of Apua Pte=------mo= | mommcmcm o

16 |15 Lo | 57.0 3.0 13 20°06. 4| 155°49.8'"| 16 km WNW of Kamuelg=-------- Felt in Waimea

18 |20 46 | 49.9 2.3 SPIVIGEE U - —— Kaoiki-m=mmcmmmomcmcmcmc e | e

23 |15 L3 | L49.5 2.0 3 19°2L4.8'| 155°08.2'| 7 km NE of Makaopuhi--=-=--== | ==-ecccmeemun-

23 |17 L3 | 07.5 3.0 13 19°kp! 156°08' |32 km NW of Kealakekug=-=--==| =c=c-cmmeauean=

23 |19 | ok | k7.0 2.7 13 18°50' 155°19' |LO km SE of Naalehu---=-===== | ===cceoccaaoax

25 |23 58 | 23.0 2.5 8 19°15.6'| 155°13.2'|3 km W. of Apua Pt---=-=cemmm | ccccmmmee

26 120 | LO | k.o 2.5 45 | 19°13.3'| 155°03.8'|16 km ESE of Apua Pt=-=-m==m= | —oceocoooaoo-

30 {05 | 38 ] L43.3 3.2 PR [T Kaoiki--==m=mmmmmmcemcccmoo oo Felt in the
Kilauea
summit
region.

31 |00 29 | 00.1 3.3 B T T KM 30---mccmmmmmemmccem e Felt in the
Kilauea
summit region.

31 |05 Ly | 36.0 2.2 OR[N U R —— KM 30--mccmmemmmcmmmmmmmmmmmm | oo

31 |18 31 | k1.0 2.6 8 19°33. 4| 155°59.8'|10 km WNW of Kealakekug----=- | —=ccomeomcm—u-

Feb. 1 [19 | Lbk | 16.5 2.k 8 19°48. 1']| 155°34.5'| 8 km NW of Pohakulog-=--==== | —cc-cemaaamm-
2 |13 L3 | Lo.o 2.3 3 19°17.1'| 155°12.8'|12 km SSE of Ahua seismometer | ------=--==----
2 |22 12 | 48.0 2.2 SEVURPE [ O —— Ka0ikimmmmmmmmmmmmmmmmmcmmmm e | e
3 |09 27 | 20.0 2.0 8- 119°13.7'| 155°29.3'| 3 km NNW of Pahala-=-=--=-===| coceommmancouu-
3 i | 06| 3k.0 2.8 8 19°35.5'| 156°07.5'| 24 km WNW of Kealskekug---== | ==-====emmnen-
LoJ11 | 29 | b1.6 2.5 13 19°26.8"] 155°16.9'| 3 km NNE of Uwekahung=--==== | ====mmmeeeaan-
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March 196L--Continued

Date

Time

Depth

Magni- Epicenter Felt
(196L) tude | (km) Report
h m s Lat. N Long. W Description
Feb. 5 [15 57 | 09.5 2.2 mmem Jmmmmm e | m e Kaoiki=momomoomm oo | o Do
6 ]o1 18 | 08.6 2.2 R e B KM 30---cccmooammem e
7oL 35 | 46.5 2.7 3 119°16.3' } 155°07.5'| 8 km ENE of Apua Pt------o= | commoooceee e
7|08 | 06 | 02.0 2.8 3 119°18.0' | 155°03.0'| 16 km ESE of Makaopuhi---~= | ===cccommeooam-
8 |1k 22 | 35.0 3.4 13 |18°ko! 156°56" 137 km WSW of South Point | =-=-e--meeeeaae-
8 |20 05 | 2k.0 2.0 8 ]19°01.5' | 155°20.5'| 27 km ESE of Naalehu====me= | cocmacoooooo
9|12 09 | 32.5 2.5 8 119°18.9' | 155°L8.2'| 27 km SSE of Keaiakekua---- | ===--cccomcamun
9121 06 | 3k.0 2.9 el e e bl KM 30-----cmmmmm e e Felt near the
Kilauea
summit region
10 } 12 57 50.2 2.5 e e Kaoiki-=mcmommmmmmmm e meee | e -
13 |21 21 | 27.0 2.8 R Y T Kaoiki-=mcommmmmmmmm e | emee e
14 {21 50 | 11.0 3.1 13 |[20°3L4* 155°49! 33 km NNE of Upolu Pte--=-= | cccmcccmemeeo
16 | 03 10 | 37.5 3.0 mmem | | - Kaoiki=mmmmommo e Felt in the
Kilauea
summit region
18 jo2 50 | 48.3 2.4 8 119°07.8" | 155°43.3"| 16 km WNW of Naalehu----=== | =mmcmececocoaan
19 |23 56 | 15.0 2.5 8 119°49.L4' 1155°35.8'| 8 km SE of Waikii---===-com | mocmcmemeeeee
20 |22 31 | 44.5 4.3 13 |20°Lke! 155°50" 41 km ESE of Haleakala----- Felt in east
Maui, Kohala,
Honokaa,
Kamuela, and
the Kilauea
summit region
21 | oo 39 | 54.0 oL 8 [19°L2.8' | 155°U4T7.2"| 27 km NE of Kealakekug-=--= | =====coc-omuo_-
21 |17 14 | 30.8° 2.1 el ettt EEE TR Kaoilki==-=-ocmmmommommcmmn | oo
21 |23 L5 | 53.0 2.3 3 119°18.2' |155°07.5'| 10 km SE of Makaopuhi-----= | ===-comee=uoon-
22 |1k 45 | 57.5 2.5 8 119°15.9' | 155°52.2"'| 10 km NNE of Milolii-----== | ==c-ce-oomuoan.
23 118 P2 | 48.9 2.0 13 |19°24.9' | 155°14.5'| 5 km NNE of Ahua seismometer| ---------==w---
ol {05 o | 52.0 2.3 8 |19°17.2' |154°50.9'| 16 km SE of Kalapana------= | —-=-----m=meon.
o5 |00 51 | 37.0 2.1 3 119°20.3' |155°05.9'| 9 km ESE of Makaopuhi---=== | =<c--we--omommom-
22 |23 51 | 28.0 2.4 8 ]19°18.1' |155°09.0'| 8 km SSE of Makaopuhi=-=-=-= | c--c-mcmomccaa.
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Table L.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March 1964 --Continued

Date Time Magni- Depth Epicenter Felt
(1964) tude |7 (km) Report
h m s Lat. N. Long. W. Description
Feb. 26|09 29| 27.3 2.5 PR PR - —— KM 30emc-mmcmmmommmmmcmem | oo
26] 16 55 59.8 2.2 VPR R S — KM 30==c-mmmmmmcmmmmmmmmeo | e
29| 22 L6l Lo.s5 3.1 5 119°19.0' | 155°07.0" | 8 km ESE of Makaopuhi--=-=-| =-cemeomemaaaaon
29]23 4ol 36.2 2.6 8 119°14.8" | 155°3L4.8' | 20 km N. of Naalehu---===c| ccmmccmcccaaaoo
Mar. 1|12 33] 55.7 2.1 3 J19°17.2' ] 155°11.8' | 3 km N. of Apua Pt----eceo | ccmcmmccmceeeeo
115 hol 56.0 2.5 SEPRPRVES [FSRVR R [ — KM 30==memmcmmcmmcmmmcme e | mmmme e
1119 22 27.0 2.7 el Tt Kacikiceeomcmcmmmcmeca e Felt near Pahala
2l11 12| L49.2 2.8 I [ - —— Kaoiki-e=mcemcmmmmmcmeee Felt near Pahals
5|22 191 12.3 3.0 13 |19°52.2' | 155°36.5"' | 19 km SSE of Kamuela------ Felt in Honokaa,
Kamuela, and
near
Pohskuloa.
7101 051 01.0 2.7 13 |19°18.8' ] 155°53.5" | 23 km SSE of Kealakekua--=- | ~c---ccecmmcaco
7119 01| L46.5 3.0 13 |19°12 156° 28" 67 km WSW of Kealakekau--= ] ~=---cccewmmcauan
7120 151 07.0 2.0 SR ISR, R —— Kaoiki----meemoccmmcmcccaa | comm e
10|00 skl 38.0 3.6 8 ]19°16.5' ] 155°10.9' |2 km NE of Apua Pt---==---- Felt over east
half of
island of
Hawaii.
10|15 00| 03.3 2.0 8 ]19°11.5' | 155°26.8" | 3 km ESE of Pahala---e--== | commmmmmeccacax
10|22 09| 08.4 2.0 il CETTTRSE EEPE Kaoikie=cocommmmmcm oo | e
1119 08| 1k.5 2.6 8 |20°04.6" | 155°49.3" |13 km WNW of Kamuelg=s===== | c-ccoccecmnamaao
11|19 30| s6.4 3.7 10 |19°17.5' | 155°05.8"' 12 km SE of Makaopuhi----- Felt in the
Hilo region.
13 11 55| 09.0 2.8 3 ]19°30.8' }155°36.0' }3 km NW of North Bay = | -=c-commmmcmmnn-
seismometer.
131 20] 20.5 2.4 8 119°09.1'" | 155°40.0" J14 km NW of Naalehu-=--=--- | ===-=-==-=ccc-n-v
1L |os Ll Lo.o 2.5 VRV, P S —— Ka0iki==mcmmmmmmmmmmm e | e
14 15 581 1s5.5 2.3 3 |19°23.2' | 155°47.1" }21 km SE of Kealakekua--==- | =====ccecmecmeau=
15 12 56| 36.9 3.2 3 J19°21.1'" }155°07.1" |7 km ESE of Makaopuhi--=-= | —=cmcecmmmcaaam-
15 o 551 37.0 2.k 8 19°22.8' 1155°56.3" |4 km WSW of Hookena------= | ==ccccmoommamma-
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Table U4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March 1964--Continued

Date Time Magni- | Depthl Epicenter Felt
(196L) tude | (km) Report
h m s ILat. N Long. W. Description

Mar. 15} 19| 55| 37.0 2.4 8 |19°22.8'" | 155°56.3'| 4 km WSW of Hookena | ==mcecccmcocooa-
161 09| 09| s6.7 3.1 13 19°15" 156°25" 62 km WSW of Kealakekua | -~---comcoeemuen
16| 12| 17| 36.5 2.4 SN (R S —— Ka0iki-mmomcmmmmmmmmmmm | mmme o
16| 23] 06| L46.0 2.8 R T, Kaoiki------mmmcemmcaoan Felt near Pahala
171 21| 13 12.9 2.1 3 19°18.8" 155°05.8'| 12 km ESE of Makaopuhi | =-=---cmcemmcaem-
18| 13| 25| 35.5 2.3 25 19°18.0' | 155°15.5'| 8 km S. of Ahua | mmmemmmmmmm—eee-

seismometer.
19| 21| 1k | 20.0 2.3 8 19°08.3" | 155°02.0'| 30 km SSE of Makaopuhi | ==-=--=--ccecaae-
20l o7 | 52| 13.5 2.5 T B et KM 30--ccmmmcmmmmmmmmmen | mme e
23] 03] 08| 50.0 2.0 il [T T, U KM 30-ccmcmmcmcmmccmmmme | e
ehf o2 | 051 12.7 2.0 3 19°15.9' | 155°12.3"'| 2 km NW of Apua Pt-----=| ==-c-cemomcoo-
bl o2 | 43| 1k.0O 2.0 8 19°22.8' | 155°02.9'| 15 km ENE of Mekaopuhi | -=--==-----c----
okl 12| 57| 07.5 3.0 3 19°22.1' | 155°05.2'| 11 km E. of Makaopuhi Felt in Hilo
2Ll 16| 12| 35.5 2.0 8 19°15.5' | 155°29.4'| 16 km SW of Desert = | ==—-=----ccmooo--
seismometer.

251 17| 32| Lke.t7 2.9 S P T —— Kaoiki-mmemommmmcmmmmee | mmmmme e
26| 00| 54| L49.0 2.4 8 19°52.5' | 155°10.0'| 19 km NNW of Hilo=====- | —ccocmmcmccmaaa-
26| 17| 11| 30.0 2.6 8 19°11.3' | 155°25.9'| 22 km NE of Naalehu==== | =---coemmcemmaa-
27l o2 | 10| 22.5 2.4 3 19°21.8"' | 154°5L.8'| 15 km SSE of Pahog--=== | ==-=-c-mmoemcam-
28l 12| 03] L6.2 2.5 SR e [y — KM 30mmmmmmmmmmmmmmmeme | mmmmem o
29| 16| 16| 15.0 2.2 8 19°16.2' | 155°13.8'| 4 km WNW of Apua Pt---=- | —----mmmmmmamae.
30 11| 22| L47.0 2.6 S [ I e — Kaoiki-=-=====ccmmmmmme | oo
30 12| 15| 35.0 2.6 3 19°17.Lt | 155°10.7'| 10 km S of Makaopuhi Felt near Hilo

o .



Table 5.--Distant earthquakes

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

The great number of aftershocks following the March 28 Alaskan
earthquake necessitated a separate listing of these events {end of
this table). Many Alaskan aftershocks continued to occur after
the end of the quarter, and these will again be listed separately
as "Alaskan aftershocks" in HVO Summary 3L4]

Jan. 5, 196k4 Jan. 6

M 7 eP 18:46:51.8 ¢ M 7 eP  23:54:05.5 ¢

D 4 eP 50.6 ¢ U PEE eS  00:01:07

MP Z iP 49.8 ¢ U PEN iG  00:05:27

U 4 iP 50.7 ¢ U PEZ iR  00:07:31

Pa Z iP 49.6 ¢

Ke 72 eP 52.8 ¢ C&GS card 1-6L:

C&GS card 1-6L: 23:&?:23.& o
18:33:5h. 7 50.9° N., 157.3° E.
8.0° s, 7h.5° W. Southern Kamchatka

h about 33 km

Central Peru Magnitude 5.6 (CGS)

h about 150 km

Magnitude 5.2 (CGS). 5.9 (HVO).
Jan. 5-6 dan. 7
M 7 eP' 00:05:52.0 4 M 7z iP 08:54:56.0 ¢
D 7 eP!’ 50.8 d A 7 eP 57.5 ¢
Na Z eP!' ho.7 a4 D 7 iP 57.8 ¢
Ke 2 eP!' 52.3 d MP Z eP 58.0 ¢
Ha Z eP' 00:06:01.8 a U Z eP 57.0 ¢
U PEN iSS 00:29:25 Pa Z eP 56.9 ¢
U PEE eL  00:47:05
U PEN eG 00:48:32 C&GS card 1-6k:
U PEZ eR  00:55:17 08:46:148.0

54.0° N., 165.5° W.

C&GS card 3-6k: Fox Islands, Aleutian Islands

23:46:10.7 h about 80 km

52.3° 8., 28.6° E. Magnitude 4.7 (CGS).

Prince Edward Islands region J 8

h about 33 km fan. ©

Magnitude 6.5 (HVO). M 7 ip 20:43:30.1 ¢
C&GS card 1-6k:

22:30:52.5

3.8° 8., 119.3° E.

Celebes
NG h about_112 km
Magnitude 5.3 (cGs).




Table 5.--Distant earthquskes--Continued

Jan. 10, 1964

M 4 iP 05:00:34.5 ¢
D Z eP 35.0 ¢
U PEE iS  05:08:30
U PEZ eR 05:16:32

C&GS card 1-6L4:
04:50:53. 4
h2.0° N., 1k2.6° E.

Near south coast of Hokkaido, Japan

h about 33 km

Magnitude 5.75-6 (Brk), 5.5 (CGS),

6.2 (HVO).
Jan. 10
M 7 iP

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

45.4° N., 150,0° E.
Kurile Islands

h about 50 km
Magnitude 5.4 (CGS).

Jan. 12

M Z iP  06:07:02.
A 7 iP 03.
D 7 iP 03.
U Z iP 02.
Pa % iP 02.
Hi Z iP 00.
Na 2 iP 05.
Ha Z iP  06:06:50.
U PEZ eR 06:16:07
M 7 Tmax 06:L44:30
A 7 Tmax 06:Lk4:5T
D 7 Tmax 06:L44:35
U 7 Tmax 06:4L:26
Pa Z Tmax 06:4L:36
Ha 2 Tmax 06:42:L41
Hi 2 Tmax 06:4L:08

C&GS card L-64:
06:00:13.2
53.2° N., 166.3° W.

Fox Islands, Aleutian Islands

h about 33 km

Magnitude 5.5 (CGS), 5.8 (HVO).

17:06: 40,

2

N oo\ OV H

pooo e

18

Jan. 13

M Z Tmax 08:57:57
A 4 Tmax 56
D Z Tmax 5
MP Z Tmax 52
U 7 Tmax 53
Pa Z Tmax 5k
Hi Z Tmax 57
Na Z Tmax 52

No C&GS preliminary listing.

Jan. 15

M 7 eP 21:45:55.9 4
A Z iP 57.2 d
D Z iP 56.0 d
U 7 iP 57.0 d
Pa Z iP 59.1 d
Hi Z iP 57.7 d
Na Z iP 56.2 d
Ke Z iP 50.8 a
Ha Z iP h7.6 d
U PEZ iR 22:08:3k4

C&GS card 3-6k:

21:36:05.0

29.1° N., 140.8° E.

South of Honshu, Japan

h about TO km

Magnitude 6.75 éPas)
6.4 (

Gs).

Jan. 18
M Z iP  12:16:38.6 ¢
D 7 eP 38.7 c
U 7 iP 39.3 ¢
Ke Z iP 32.3 ¢
Na Z iP 37.2 ¢
Hi 2 iP 40,0 ¢
Pa Z iP h1.2 ¢
U PEE iS 12:27:2k4
U PEN iL 12:36:26
U PEZ eR 12:L40:26
C&GS card L-6L:

12:04:40.0 o

23.1°N., 120.5 E.

Taiwan

110 dead, 479 injured
h about 33 km
Magnitude 6.75 (Pas), 6.75-7

(Brk), 6.5-6.75 (Pal),

6.1 (ces), 6.5 (HVO).



Table 5.--Distant earthquakes--Continued

Jan. 20, 1964

PEE iS 17:2L:56
PEN eSS 17:28:57
PEN eG 17:30:18

C&GS card T7-6L:
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)}.

M 4 eP  17:17:37.4 ¢
A Z eP 37.1 ¢
U Z eP 37.2 ¢
Na Z eP 33.9 ¢
Hi 2 eP 40.0 ¢
U PEZ i 17:18:16 4
U
U
U

Jan. 22, 23

M 7 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
13.7° 8., 165.9° W.
New Hebrides Islands
h about 33 km
Magnitude 6.0 (CGS), 6.1 (HVO).

Jan. 24

M z iP 17:27:44.3 ¢
A 7 eP 45,1 ¢
D Z iP hh,5 ¢
MP Z iP Ls. L ¢
U Z eP by, 7 c
Ha 2 iP 35.7 ¢
Ke Z iP 41.0 ¢
Na Z iP by L e
Hi 2 iP LL.8 ¢
Pa Z iP 45.9 ¢
C&GS card T-6L:
17:17:45.5

38.7° N., 129.4° E.

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

19

Pa
Hi
Ke

C&GS card 9-6Uk:

NNNNNNN

iP
iP
iP
iP
iP
iP
iP

09:09:33.9
16.3° S., TL.7° W.
Southern Peru

6 injured, slight damage

09:22:20.4 ¢
20.7 c
20.1 ¢
20.6 ¢
19.4 ¢
20.6 ¢
oLh.6 ¢

at Arequipa

h about 116 km
Magnitude 6.1 (CGS).

Feb. 5, 196k
‘Hi Z eP
U PEE eS
U PEZ eR
M Z Tmax
A 7 Tmax
MP Z Tmax
U Z Tmax
Pa Z Tmax

11:40:08 a
11:48:04
11:56:16
12:43:02
12:42:55
12:42:57
12:42:53
12:43:0L

C&GS card 12-6L4:
11:30:15.7
36.5° N., 141.0° E.
Central Honshu, Japan
Tokyo
h about 46 km
Magnitude 6.25 (Pas), 5.4 (CGS),

Felt:

Na
Pa
Hi
Ha

5.8 (HVO).

eP 11:43:0L.Lh ¢
eP 02.6 ¢
eP 11:42:59.3 ¢
iP 11:43:03.8 4
iP 05.1 ¢
eP 07.3 a

C&GS card 12-64:
11:35:18.6
19.7° 8., 179.8° W.
Fiji Islands region
h about L1h4 km
Magnitude 5.5 (CGS)



Table

5.--Distant earthquakes--Continued

Feb. 6, 1964

M Z iP
A Z eP
D Z eP
U Z eP
Ha Z eP
Pa Z eP
Na Z iP
Ke Z iP
U PEN iS
U PEZ iR
M Z Tmax
A Z Tmax
D Z Tmax
MP Z Tmax
U Z Tmax
Pa Z Tmax
Ke Z Tmax
Ha Z Tmax

13:1k:06,

n w
1 O

13:20:12
13:24:02
13:52:57

50

13:52:48
59

25
Lo

13:51:05

C&GS card 1L-6L:

13:07:25.2
55.7° N., 155.8° W.

Kodiak Island region

h about 33 km

N = N NN
U1 00 ONY N
O W e

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

=
)
o'
o

NNNNNNNNNNNNMN

iP
iP
eP
iP
iP
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

13:20:45.
L.
L6,
45,
49,

13:59:0L

ok
13:58:57
13:59:00

o1
13:58:55
13:57:3k
13:58:4L4

U1 o w O\O

QO 0000

0O 0000000

6.5-6.75
(Pal):

20

Feb. 6--Continued

C&3S card 14-6L:

13:13:45.2

55.8° N., 155.9° W.

Kodiak Island region

h about 33 km )
Magnitude 5.4 (CGS). L

Feb. 6
M 7 eP 15:32:28.5 d

C&GS card 12-6L:
15:19:38.1
10.5° S., 120.7° E.
Sumba Island region
h about 43 km
Magnitude 4.9 (CGS).

Feb. 6

M Z Tmax 15:45:46
U 7 Tmax Lk
Pa Z Tmax 35
Ha Z Tmax 15:43:54

C&GS card 17-6L:
15:00:32,6
56.1° N., 15L.3° W.
Kodiak Island region
h about 33 km
Magnitude 4.4 (cGs).

Feb. 8

M Z iP 11:25:15.7T ¢



Table 5.--Distant earthquakes--Continued

Feb. 8, 1964--Continued Feb. 1L--Continued
A z iP 17.1 4 C&GS card 15-6L:
U Z eP 16.2 ¢ 16:29:45.0
Ha Z iP 08.9 4 5.1° S., 151.7° E.
Pa Z iP 17.5 d New Britain
Hi Z iP 15.3 d h about 55 km
Na Z iP 18.2 4 Magnitude 6.75 (Pas), 6.0 (CGS),
Ha Z Tmax 12:05:08 6.4 (HVO).
C&GS card 12-6L4: Feb. 20
11:17:L46.5
52.3° N., 175.6° E. M Z iP  10:02:53.6 4
Rat Islands, Aleutian Islands D Z eP 5.3 4
h about 60 km
Magnitude 5.4 (CGS). C&GS card 15-6k:
‘ 09:53:51.1
Feb. 9 L4, 6° N., 150.0° E.
Kurile Islands
M 7 iP  02:07:23.4 c h about 50 km
A Z eP 23.0 ¢ Magnitude 5.2 (CGS).
U Z iP 23.2 ¢
Na Z iP 19.2 ¢ Feb. 26
Hi 2 iP 25.7 c
Ha Z iP 28.0 ¢ M Z Tmax 21:14:56
A Z Tmax 56
C&GS card 12-64: U Z Tmax 56
02:00:07.3 Pa % Tmax 3L
16.5° 8., 179.2° W. Ka 2 Tmax 56
Fiji Islands region Ha Z Tmax 37
h about 480 km
Magnitude 5.3 (CGS). C&GS card 16-6L:
20:32:53.6
Feb. 12 L0.2° N., 124.6° W.
Near coast of Humboldt County,
U PEZ iR 22:51:31 California
M 7 Tmax 23:23:08 h about 27 km
Ke 2 Tmax 23:22:55 Magnitude 4.6 (CGS)
C&GS card 16-6L: Mar. 2
22:33:59.2
15.3° 8., 174.4° Ww. M Z iP  19:40:30.8 ¢
Samoa Islands region A Z iP 30.5 ¢
h about 33 km U Z iP 30.7 ¢
Magnitude 5.75 (Brk), 5.0 {CGS). Pa Z iP 32.4 ¢
Ha 2 iP 36.3 ¢
Feb. 14
C&GS card 2L-6lk:
A Z eP 16:39:32.0 ¢ 19:32:41.7
Na Z iP 28.2 ¢ 18.9° S., 17L4.8° w.
U PEE eS  16:47:35 Tonga Islands
U PEN eG 16:53:43 21 h about 105 km
U PEZ eR 16:56:07 Magnitude 5.3 (CGS).



Table 5.--Distant earthquakes--Continued

Mar. 3, 196k,
M 7 Tmax 20:44:0L
Ha Z Tmax 20:43:L42

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 7 iP 01:47:09.3 4
Pa 7 iP  0l:47:10.6 &

C&GS card 31-6L4:
01:35:48.1
Lh,0° 8., 168.4° E.
South Island, New Zealand
h about 33 km
Magnitude 5.6 (CGS).

Mar. 10

M Z eP 14:11:41.2 c
C&0S card 20-6L4:
13:59:54.8
1.9° N., 127.5° E.
Molucca Passage
h about 117 km

Magnitude 5.6 (CGS).
Mar. 11

M Z iP 0l:17:55.1 4
C&GS card 20-6k:
01:06:00. 4
1.8° N., 127.1° E.
Molucca Passage
h about 58 km

Magnitude 5.6 (CGS).

Mar. 1k

M Z iP  15:13:24.8 4
NB Z iP 2L, 0 4
Pa 2 iP 26.9 d
Na Z iP 21.0 4

22

Mar. 1lh--Continued

Ha Z eP 27.1 d
C&GS card 27-64:
15:05:54. 4
13.7° S., 172.3° E.
New Hebrides Islands region
h about 611 km
Magnitude 5.1 (CGS).
Mar. 15
50:18 ¢
00:12
06:46
09: L4k
18:52
25:04

PEZ
PEN
PEZ
PEE
PEE
PEZ

ePP
iPS
iSs
eSSS
el
iR

22:
23:
23:
23:
23:
23:

cacacaacc

C&GS card 20-6L4:

22:30:26.0Q

36.2° N., 7.6° W.

West of Strait of Gibraltar

Felt: Portugal, Spain,

Morocco

h about 27 km

Magnitude 6.75-7 (Pas), T-7.25
(Bks), 6.25-6.5 (Pal),
6.2 (ccs), 6.8 (Evo).

Mar. 18

M Z iP  Ob:45:49.6 a
D 7 iP 50.9 d
U 7 iP 50.8 d
NB Z iP 49.0 d
Pa 2 iP 51.1 4
Na Z iP 51.5 d
Hi 2 iP 4o. 4 a
Ke Z iP h7.0 4
Ha Z iP 39.7 4
U PEN iS  O4:52:L40

U PEN esS O4:55:00

C&GS card 23-63:
04:37:26.9
52,5° N., 153.6° E.
Sea of Okhotsk
h about 440 km
Magnitude 5.6 (CGS).



Table 5.--Distant earthquakes--Continued

Mar. 19, 1964 Mar. 22--Continued
Na Z eP 21:51:21.4 4 C&GS card--Continued
Ke Z eP 26.5 d

U PEN eS 21:57:28 Ceram Sea

U PEZ eR 22:01:00 h about 33 km

Magnitude 5.1 {(CGS).
C&GS card 2L-6L:

21:44:03.8 Mar. 2L

15.1° 8., 172.6° W.

Samoa Islands region Pa Z Tmax 10:23:53
h about 33 km Ha Z Tmax 10:23:03

Magnitude 5.6 (CGS).
C&GS card 25-6L4:

Mar. 21 09:37:56.2

51.1° N., 129.6° W.

U 7 iP. 03:53:51.4 ¢ Vancouver Island region
Pa Z iP 53.3 ¢ h about 22 km

Na Z iP 49.6 ¢ Magnitude 4.2 (CGS).

Hi Z iP 53.5 ¢

Ke 72 iP 48.6 c Mar. 25

U PEN iS  0L:03:26

U PEN iSS 0L:08:40 Pa % Tmax 09:28:0L

Ha 2 Tmax 09:28:02
C&GS card 25-6k:

03:42:19 C&GS card 26-6L4
6.4° 8., 127.9° E. 08:46:13.0
Banda Sea Lho.k° N., 12L.8° w.
Felt: Darwin, Australia Near Coast of Northern California
h about 367 km. h about 33 km
Magnitude 4.5 (CGS).
Mar. 21
Mar. 26
U 7 iP  16:36:14.9 4
Hi 2 iP 17.9 4 WP Z iP  02:14:45.8 4
Ke 7 iP 4.9 4 U PEZ eR 02:32:01
Ha Z iP 20.9 ¢
C&GS card 27-6k:
C&GS card 25-6k4: 02:04:20.2
16:27:11.7 11.3° N., 1k2.0° E.
27.6° S., 177.2° W. Mariana Islands
Kermadec Islands region h about 33 km
h about 33 km Magnitude 4.9 (CGS).

Magnitude 5.6 (CGS).

Mar. 22
M 7 iP  05:4Lk:17.6 4

C&GS card 26-6L:

05:32:07.7
2.7° 8., 126.4° E. 23




Table 5.--Distant earthquakes--Continued

5
3
o
o\

Cl%td>>Z<ZC3G§Z

N

eP
eS
eG
eR
Tmax
‘Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

FER

NNNNNNNNNDN

C&GS card 25-6k:

Ma

13:29:56.2
L he 5., 10k,

1500 km southwest of Galapagos

Islands
h about 33 km
Magnitude 4.9

r. 27

M
A
U
Ke
Hi
Ka
Ha

eP
eP
eP
iP
eP
eP
eP

NNNNNNDN

7° W.

(cas)

20:30:12.6
12.2
12.6
11.2
13.8
b7
18.7

C&GS card 25-64:

20:22:10.6

23.7° 8., 179.9° E,

South of Fiji

Islands

h about 520 km
Magnitude 5.0 (ces).

Mar. 27

M Z eP
A Z eP
0) Z eP
Ke Z iP
Ha Z eP

20:30:12.6
12.2
12.9
10.2
18.7

O 000000

Q0000

Mar. 27--Continued

C&GS card 25-6k:
20:22:10.6
23.7° 8., 179.9° E.
South of Fiji Islands
h about 520 km
Magnitude 5.0 (CGS).

Major Alaskan Earthquake and its
aftershocks are listed separately.

Mar. 28

M 7 iP  1l:hke:22.3 4
A zZ eP 22.2 4
D Z iP 21.4 a
U Z iP 22,5 d
Pa 2 iP 23.9 d
Na Z iP 19.0 4
Hi Z eP oh.3 4
Ke Z iP 19.1 4

C&GS card 31-6L4:
11:30:09.8 ‘
0.5° N., 122.3° E..
Northern Celebes
h about 140 km
Magnitude 5.8 (CGS).

Mar. 29

M Z iP  21:50:15.6 c
D 7 iP 14.8 ¢
Pa Z eP 18.0 ¢
Na Z iP 11.3 ¢
Ke Z iP 12.3 ¢
U PEZ eR 22:05:26

C&GS CARD 31-6k4:
21:40:32.7
6.7° 8., 155.1° E.
Solomon Islands
Felt: Rabaul
h about 68 km
Magnitude 6 (Pal), 5.3 (CGS).



Table 5.--Distant earthquakes--Continued

Mar. 31, 1964

7 eP 00:23:24 ¢
i Z iP  00:23:23.L4 ¢
PEE eS 00:30:50
PEN eG 00:35:10
PEZ eR 00:37:18

accaoaxo =

C&GS card 31-6L4:
00:14:11.7
45.3° N., 151.0° E.
Kurile Islands
h about 60 km
Magnitude 5.5-5.75 (Pal),
5.3 (ca@s).

Mar. 31

Ke Z iP  09:08:48.0 ¢
NB Z eP  09:08:43.5 c
U PEE eS 09:14:38
U PEN 1 09:17:02
U PEZ eR 09:18:06
M Tmax 09:47:16
A Tmax 36
D Tmax 27
U Tmax 39
Pa Tmax 29
Hi Tmax 09
Ha Tmax 09:46:43

C&GS card 31-6k4:
09:01:30.2
50.8° N., 130.2° W.
Vancouver Island region
h about 15 km
Magnitude 6 (Pas), 6-6.25 (Brk),
6.5-6.75 (Pal), 5.6 (CGs).

25



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28, 1964

A 7 iP  03:44:05.3 a4
D 7 iP 05.k a4
U 7 iP o4.6 a
Ke Z iP 03.9 4
Pa Z eP 03.8 4
Hi Z eP 01.6 d
Na Z iP 07.9 d
Ha 2 eP  03:43:54.1 4

C&GS card 28-6k:

03:36:12.7

61.1° N., 147.6° 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), 8.5-8.75
(Brk), 8.6 (Pal),

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

C&GS card 28-6L:

05:31:05. 4

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

Mar. 28

§)

7 Tmax 06:25:08

Pa Z Tmax 08

C&GS card 28-6L4:

05:33:52.6

60.2° N., 146.2° W.
h about 20 km
Megnitude 5.6 (CGS).

N

Mar.

U

Pa
Hi
Ha

28

7. Tmax 06:35:50
4 Tmax 39
Z Tmax 27
Z Tmax 06:34:15

C&GS card 28-6L:
05:44:54.9
60.1° N., 148.4° w
h about 33 km
Magnitude 4.9,

28

Mar.

M
D

Z iP  06:16:26.9 d
Z iP 28.2 d

C&GS card 28-6k:
06:08:4kL.2
60.1° N., 148.6° W
h about 20 km
Magnitude 4.25-4.5 (Brk),

Mar.

o= a

- (cas).
28
7 eP  06:40:19.3
7 iP 18.9
7 iP 19.9
7 iP 19.5

C&GS card 28-6L4:
06:32:38.6
60.1° N., 147.6° W
h about 33 km
Magnitude 4.5-4.75 (Brk),

5.5 (CGs).

n
oo

Mar.

M
U
Hi
U
Hi
Pa
Ha

iP 06:49:09.9
eP 10.1
iP oT7. 4
Tmax O0T7:31:16
Tmax (OXR
Tmax 33
Tmax 07:30:05

NNNNNNDN



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° Ww.
h about 15 km
Magnitude k4.75-5 (Brk),
5.5 (cas).

Mar. 28
U 7 iP  06:51:

22.8
Pa Z eP  06:51:21.1
Hi Z eP 20.0

oo

C&GS card 28-6L:
06:43:57. 4
58.3° N., 151.3° W.
h about 25 km
Magnitude 5.5-5.75 (Brk),

6.1 (cga).
Mar. 28
U 7 eP  06:58:12.0 4
Hi Z iP 09.1 4

C&GS card 28-6.4:
06:50:48.9
57.1° N., 152.3° W.
h about 33 km
Magnitude 5.0 {(CGS).

Mar. 28

U A iP  07:01:07.0 ¢
Hi 2 iP ok.3 ¢

C&GS card 28-6L:
06:53:35.6
58.8° N., 149.5° wW.
h about 20 km.

Mar. 28

U Z iP  07:17:52.5 d
Pa Z eP 50.9 d
Hi 2 eP 49.9 4
Ha Z iP ho. L 4
Pa Z Tmax 0T7:59:22

27

C&GS card 28-64:
07:10:21. 4
58.8° N., 149.5° W.
h about 20 km
Magnitude 6.2 (Pas), 5.T5-6

(Brk), 6.1 {cas).

Mar. 28

U 7 Tmax 08:15:33
Pa Z Tmax 52
Hi Z Tmax 31
Ha Z Tmax 08:14:23

C&GS card 28-6L:
0T7:24:21.7
59.3° N., 149.8° w.
h about 20 km
Magnitude 5.0 (CGS).

Mar. 28

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

C&GS card 28-6L:
07:28:20.5
57.9° N., 150.4° w.
h about 20 km
Magnitude 5.0 (CGS).

Mar. 28

M 7 iP  07:37:49.5 4
Pa Z Tmax 08:19:38

C&GS card 28-6L:
07:30:29.6
57.4° N., 151.7° W.
h about 15 km
Magnitude 5.25-5.5 (Brk),
5.7 {cas).

Mar. 28

U Z Tmax 08:37:19
Pa Z Tmax 37



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28--Continued

C&GS card 28-6L:

OT:MT:MT.l

58.3° N., 150.2° W.

h 33 km

Magnitude 4.8 (CGS).
Mar. 28

Pa Z Tmax 08:38:26

C&GS card 28-6L:
0T7:48:47.8
57.0° N., 153.3° W.
h about 15 km
Magnitude 5.0 (CGS).

Mar. 28

Pa Z Tmax 08:47:20
C&GS card 28-6Lk:
07:59:40.7
57.9° N., 150.3° W,
h about 25 km
Magnitude 4.L (CGS).

Mar. 28
U 7 iP  08:41:10.7 c
Pa Z iP 09.4 ¢

C&LS card 28-6L:
08:33:47.0
58.1° N., 151.1° W.
h about 25 km
Magnitude 5.25-5.5 (Brk),
5.6 (CGS).

Mar. 28

iP 08:47:14.0 ¢
Tmax 09:27:27
Tmax 27
Tmax 09:25:53

M
U
Pa
Ha

NNNN

C&GS card 28-6k:
08:39:54.9
57.5° N., 151.6° W.
h about 20 km
Magnitude 5.4 (CGS).

28

28

Mar.

U
Pa
Ha

7 Tmax O9:h2:07
Z Tmax 09:41:L47
7 Tmax 09:40:27

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

Mar.

0)
Hi
U
Pa
Ha

28

Z eP 09:08:10.7 4
Z eP 07.6 &
7 Tmax 09:47:32

Z Tmax 31

Z Tmax 09:46:02

C&0S card 28-6L:
09:01:00. 5
56.5° N., 152.0° W.
h about 20 km

Magnitude 6.2 (Pas), 5.5-

.75
(Brk), 6.0 (CGs).

Mar.

u

Pa
Hi
Ha

28

7 Tmax 09:52:17
7 Tmax 09:52:16
7 Tmax 09:51:56
7 Tmax 09:50:49

C&GS card 28-6k:
09:05:56. 4
56.6° N., 153.2° W.
h about 25 km
Magnitude 5.3.

“



Table 5. Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 28

U Z Tmax 10:20:21
Pa Z Tmax 10:20:19
Hi Z Tmax 10:20:00
Ha Z 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 c
Pa Z eP 33.6 ¢
Hi Z eP 32.0 ¢
Pa Z Tmax 10:43:41

Hi 2 Tmax 10:43:17

Ha Z Tmax 10:42:20

C&GS card 28-6L:
09:52:55.7
59.7° N., 146.6° W.
h about 30 km
Magnitude 6.2 (Pas), 5-5.25
{Brk), 5.5 (CcGs).

March 28

U 7 Tmax 11:04:20
Pa Z Tmax 11:04:15
Ha Z Tmax 11:02:L42

C&GS card 28-6L4:
10:17:48.5
56.6 N., 152.2 W.
h about 15 km
Magnitude 5.1 (CGS).

Mar. 28

U Z eP  10:40:19.1 c
Hi 2 eP 16.0 ¢

C&GS card 28-6L:
10:33:00.2
57.7° N., 152.2° W.
h about 35 km
Magnitude 5.2 (CGS).

Mar. 28

U Z Tmax 11:27:30
Hi Z Tmax 11:27:15
Ha Z Tmax 11:26:17

C&GS card 28-6lL4:
10:35:31.2
60.9° N., 143.7° W.
h sbout 25 km
Magnitude 5.1 (CGS).

Mar. 28

U Z eP 10:42:52.6 4
Pa Z iP 52.1 4
U Z Tmax 11:22:43

Pa Z Tmax 11:22:29

Hi Z 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 Z Tmax 11:48:45

C&GS card 28-6lL4:
10:57:18.1
60.6° N., 1hL.7° W.
h about 33 km
Magnitude L4.7.

Mar. 28
Pa Z Tmax 11:46:25

C&GS card 28-6L:
10:59:16.3
57.4° N., 151.6° W.
h about 30 km
Magnitude 5.2(CGS).

29



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar., 28

U 7 iP 11:16:15.1 4
Pa Z 13.6 4
Hi 2z 12.0 4
Pa Z Tmax 11:59:38

C&GS card 28-6L:
11:08:26.0
60.1° N., 148.L4° w.
h about 15 km
Magnitude 5.6 (Pas), 5.25-5.5
(Brk), 5.7 (cas).

Mar. 28

M 4 iP  11:39:50.3 4
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 z eP 12:11:03.6 4
Hi - 2 iP 0l.1 4
U 7 Tmax 12:56:50

Pa Z Tmax 12:56:46

Hi Z Tmax 12:56:2kL

Ha Z Tmax 12:55:01

C&GS card 28-6L:
12:03:16.5
60.3° N., 146.6° W.
h about 15 km
Magnitude 5.1 (Pas), 5.4 (CGS).

Mar. 28

U Z iP 12:27:59.4 c
Pa Z iP 58.2 ¢
Hi 2 iP 56.8 ¢
U Z Tmax 13:07:07

Pa Z Tmax 13:07:08

Hi Z Tmax 13:06:42

Ha % Tmax 13:05:38

Mar. 28--Continued

C&3S card 28-6k4:
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 7 Tmax 13:20:18
Ha 2 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 7 eP 13:08:57.7 c
Pa Z eP 56.6 ¢
Hi Z eP S 55.h ¢
U Z Tmax 13:52:22

Pa 7 Tmax 13:52:13

Hi Z Tmax 13:51:58

Ha Z Tmax 13:50:46

C&GS card 28-6lk:
13:01:1k4.2
60.1° N., 147.0° W.
h about 20 km
Magnitude 5.1 (CGS).

Mar, 28

M Z iP 1L4:02:15.4 c
U Z Tmax 1bk:48:17

Pa 7 Tmax 14:48:09

Hi 2 Tmax 14:47:48

Ha Z Tmax 1h:L6:24

C&GS card 28-6L:
13:54:19.9
62.1° N., 1hk7.1° W.
h about 15 km
Magnitude 4.6 {CGS).



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

Mar. 28 Mar. 28

U Z Tmax 15:32:42
Pa 7 Tmax 15:32:47
Hi Z Tmax 15:32:21
Ha Z Tmax 15:30:55

U 7 Tmax 17:13:46
Pa Z Tmax 17:13:38
Ha Z Tmax 17:12:21

. C&GS card 28-6k:
c&ii.iz?§33é-6u. 16:26:16.9
56..-‘,0.1\T ‘ 153 6° W 5T7.5° N., 150.9° W.
n ébout'§3 km. : h about 30 km

Magnitude 4.9 (CGS). Magnitude 5.0 (CGS).

Mar. 28 Mar. 28
vz iP 1hk:55:25.0 ¢ U Z eP 16:52:12.1

' U Z  Tmax 17:35:14
Pa Z iP ek.3 ¢
Hi ! Pa Z Tmax 17:34:L47

i 2z 4P 22.3 ¢ z
Hi 2 Tmax 17:34:32

U Z Tmax 15:39:1k4 e 2 Tmax 1T:34132
Pa  Z  Tmax 15:39:11 max 17:33:
Hi Z Tmax 15:38:32 .
Ha Z Tmax 15:37:20 C&GS card 28-6L:

16:44:35.9

59.3° N., 147.8° w.

h about 25 km
Magnitude k4.75-5 (Brk),

C&GS card 28-6k4:
1h:h7:37.1
60.4° N., 146.5° W,

. h about 10 km ( >-3 (CGS).
Magnitude 6.3 (Pas), 5.75-
6 (Brx), 6.5- Mor. 28
6.75 (Pal), 5.
5.7 (CeS). Pa Z Tmax 18:52:45
Mar. 28 C&GS card 28-6L:
Uz iP  14:57:00.9 d %g:g?‘gu'9lu9 30 W
Pa Z iP  1k:56:59.7 4 b about 33 km '
Hi Z  eP 1h:56:58.2 4 Maenitude L. 6
U 2  Tmax 15:40:50 & e
Pa Z Tmax 15:40:56
Hi 2 Tmax 15:40:27 Mar. 28
Ha Z  Tmax 15:39:30 U Z iP  20:36:45.54a
C8GS card 28-64: =B ig'g <
1h:49:13.7 Ha 7 P 37.6 4

60.4° N., 147.1° W.

h about 10 km

Magnitude 6.5 (Pas), 5.5-
(Brk), 5.8 (cas

U PEZ iS  20:L42:57
U PEE eG 20:45:45
)’75 U  PEZ iR  20:L47:39
‘ U 7 Tmax 21:20:22
Pa Z Tmax 21:20:18
Hi Z Tmax 21:19:59
Ha Z Tmax 21:19:02




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° N., 148.7° W.
h about 40 km
Magnitude 6.6 (Pas), 6.5-6.75
(Brk, Pal), 5.8 (cGs),

6.6 (HVO).
Mar. 28
U 7 Tmax 00:34:09
Pa Z Tmax 00:33:55
Hi Z Tmax 00:33:31
Ha VA Tmax 00:32:21

C&GS card 28-6L:
23:46:22.0
57.5% N., 151.1° W.
h about 33 km
Magnitude 5.0 (Pas),
5.5-5.75 (Brk),
5.2 (cas).

Mar. 29

Pa Z Tmax 00:59:09
C&GS card 29-64
00:12:32.3
56.8° N., 153.4° W.
h about 33 km
Magnitude 4.5 (CGS).

Mar. 29

M 7 eP  01:17:16.k4 c
C&GS card 29-6L:
01:09:36. 4
59.8° N., 149.,2° W.
h about 20 km
Magnitude 5.2 (Pas), 5.25-5.5
(Brk), 5.5 (Pal),

5.5 (CGS).
Mar. 29
U Z Tmax 02:17:05
Pa, Z Tmax 02:17:05
Hi 2 Tmax 02:16:L2
Ha 2 Tmax 02:15:42

. Mar. 29--Continued

C&GS card 29-6L:
01:29:33.7
57.5° N., 151.3° W,
h about 20 km
Magnitude 4.6 (Pas), 5.75-6
(Brk), 5.6 (cas).

Mar. 29

U 2 Tmax 02:34:31
Pa Z Tmax 02:3L:22
Hi 2 Tmax 02:3L4:06
Ha Z Tmax 02:32:52

C&GS card 29-6L:
01:48:18.5
56.3° N., 153.7° W.
h about 20 km
Magnitude 4.8 (cGS).

Mar. 29

U Z Tmax 02:54:09
Pa Z Tmax 02:54:09
Hi 2 Tnax 02:53:43
Ha Z Tmax 02:52:38

C&GS card 29-6L:
02:07:41.6
56.5° N., 152.6° W.
h about 20 km
Magnitude 4.5 (CGS).

Mar. 29
J 7z Tmax 03:12:25
Pa Z Tmax 03:12:21

C&US card 29-6k:
02:25:25.1
57.0° N., 151.7° W.
h about 20 km
Magnitude 5.2 (CGS).

Mar. 29

U 7 iP 04:20:01.9 c
U Z Tmax 05:03:45

Pa Z Tmax 05:03:42

Hi Z Tmax 05:03:23



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 29-6k:
Ok:12:15.7
60.2° N., 145.5° W,
h about 15 km
Magnitude 5.2 (Pas),
b.75-5 (Brk),

5.3 (CGsS).
Mar. 29
U 7 Tmax 05:38:29
Pa 2  Tmax 05:38:35
Hi 2 Tmax 05:38:05
Ha Z Tmax 05:36:56

C&GS card 29-64:
O4:51:53.3
56.8° N., 152.4° W.
h about 40 km
Magnitude L.8.

Mar. 29

Pa Z Tmax 05:54:50
C&GS card 29-6L:
05:08:25.8
56.7° N., 152.7° W.
h about 20 km
Magnitude 4.6 (CGS).

Mar. 29

Pa 2 Tmax 06:04:21
C&GS card 29-6kL:
05:13:h42. k4
59.5° N., 147.4° w.
h about 33 km
Magnitude 3.9 {(CGS).

Mar. 29
Pa Z Tmax 06:08:2L
C&GS card 29-6L:

05:21:09.8
57.1° N., 150.4° Ww.

33

Mar. 29
C&GS card--Continued

h about 20 km
Magnitude 4.4 (CGs).

Mar. 29

Pa Z Tmax 06:24:21
C&GS card 29-6L:
05:37:47.4
56.9° N., 153.3° W.
h about 25 km
Magnitude L4.8.

Mar. 2

U 7 eP  06:11:48.
U PEZ i8S 06:17:34
U PEE iG  06:20:10
U PEZ iR  06:21:50
8] Z Tmax 06:50:49
Pa Z Tmax 06:50:46
Hi Z Tmax 06:50:22
Ha 2 Tmax 06:48:58

C&GS card 29-6L:
06:0L: Lk, 5
56.1° N., 154.3° W.
h about 30 km

Magnitude 5.8 (Pas), 5.25-5.5
{Brk), 6-6.25 (Pal),

5.6 (CGS).
Mar. 29
U Z Tmax 07:39:23
Pa Z Tmax 0T7:39:20
Ha 2 Tmax 0T:38:00

C&GS card 29-64:
06:53:19.5
56.1° N., 154.5° W.
h about 25 km
Magnitude 4.8 (CGS).



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 29, 1964

Pa Z Tmax 08:04:51
C&GS card 29-6L:
07:18:08.0
57.0° N., 151.8° W.
h about 25 km
Magnitude 4.8 (CGS).

Mar. 29

M 7 eP 08:00:00.2 d
U Z 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., 154.2° W.

h about 25 km

Magnitude 4.9 (Pas), 4.8 (cas).

Mar. 29

Pa Z Tmax 08:52:21
C&GS card 29-64:
08:06:03.7
56.6° N., 152.4° W,
h about 25 km
Magnitude 4.5 (CGS).

Mar. 29

U 7 Tmax 08:54:08
Pa 2 Tmax 08:54:05
Ha 2 Tmax 08:52:38

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

Mar. 29

Pa Z  Tmax 09:36:25

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

G

‘Mar. 29--Continued

C&GS card 29-6L--Continued

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

Mar. 29

Pa Z Tmax 09:53:09
C&GS card 29-6k:
09:06:44.8
56.6° N., 152.2° W.
h about 15 km
Magnitude L.8.

Mar. 29

M Z eP 09:23:29.2 4
C&GS card 31-6k4:

09:15:55. 4

58.4° N., 150.5° W.

h about 15 km

Magnitude 4.6 (CGS).

Mar. 29

U Z iP  10:15:4k4.2 4
C&GS card 29-6L:
10:08:02. 4
60.0° N., 1L48.6° w.
h about 20 km
Magnitude 5.0 .(Pas), 5.25-5.5
(Brk), 5.3 (cas).

Mar. 29

M Z eP 10:57:05.2 ¢
Pa Z Tmax 11:37:39

C&GS card 29-6L4:
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 Mar. 29--Continued

M 7, eP 12:03:56.5 c h about 15 km
Magnitude 4.9 (Pas), 5.0 (CGS).
C&GS card 29-6L4:

11:56:33.0 Mar. 29
58.0° N., 151.6° W.
h about 20 km U 7 eP 16:48:41.8 ¢
Magnitude 5.1 (CGS). Pa Z eP hi.2 ¢
Hi Z eP 39.0 ¢
Mar. 29 Ha Z eP 33.8 ¢
U PEZ eS 16:55:06
U 7 Tmax 13:39:22 U PEE eG 16:58:08
Pa Z Tmax 13:39:19 U PEZ iR  16:59:50
Hi 2 Tmax 13:38:59 U Z Tmax 1T7:31:47
Ha Z Tmax 13:37:59 Pa Z Tmax 17:31:52

Hi Z Tmax 17:31:33
C&GS card 29-6L:

12:48:05.9 C&GS card 31-6L:

59.9° N., 145.6° W. 16:40:57.9

h about 25 km 59.7° N., 1h47.0° W.

Magnitude 4.5 (CGS). h about 15 km

Magnitude 5.8 (Pas), 5.5-5.75

Mar. 29 (Brk), 5.6 (cGs).
Pa Z Tmax 16:25:17 Mar. 29
C&GS card 29-6L4: U Z eP  16:53:15.k4 a

15:39:28.6 U Z Tmax 17:36:26

56.1° N., 154.L4° w. Pa 2 Tmax 17:36:29

h about 25 km Hi 2 Tmax 17:36:01

Magnitude 4.2 (CGS).
C&GS card 31-6k:

Mar. 29 16:45:33.6
59.8° N., 146.9° W.
U Z eP  16:17:02.8 4 h about 20 km
Magnitude 4.75-5 (Pas),
C&GS card 29-6k: 6.25 (Pal), 5.3 (CaGs).
16:09:15.3
60.3° N., 146.6° W, Mar. 29
h about 15 km
Magnitude 4.8 (CGS). U Z iP  17:01:14.3 ¢
Hi 2 iP 11.5 ¢
Mar. 29 U Z Tmax 17:44:58
Pa Z Tmax 17:45:10
U 7z Tmax 17:10:05 Hi Z Tmax 17:44:40
Pa Z Tmax 17:09:59 Ha Z Tmax 17:43:46

Hi Z Tmax 17:09:39

C&GS card 29-6k:
16:18:29.3
60.4° N., 146.0° W.

C&GS card 29-6L:
16:53:26.6
60.3° N., 146.1° W.
35 h about 15 km
Magnitude L.75-5 (Brk), 5.2 (CGS).




Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 29, 196L4

Pa Z Tmax 18:12:18
C&GS card 29-6k:
17:26:00.2
56.4° N., 153.3° W.
h about 33 km
Magnitude 4.1 (CGS).

Mar. 29

Pa Z Tmax 20:00:26
Hi Z Tmax 20:00:08
Ha Z Tmax 19:58:57

C&GS card 29-6L:
19:09:03.3
60.1° N., 146.0° W.
h about 15 km
Magnitude 4.6 (CGS).

Mar. 29
M Z iP

Hi Z
Ha Z

23:57:10.7 4
Tmax 00:39:45
Tmax 00:38:55

C&GS card 29-6L4:
23:49:28.6
59.9° N., 147.1° W.
h about 20 km
Magnitude 4.8 {(cas).

Mar. 30

U 7 eP 02:25:18.2 ¢
Pa, 7 eP 17.0 ¢
Hi Z eP 15.4 ¢
Ha Z iP 11.0 ¢

U PEN iS 02:31:16
U PEZ iR  02:35:00

U 7 Tmax 03:04:25
Pa Z Tmax O3:th3l
Hi 2 Tmax 03:0L:04
Ha Z Tmax 03:03:05

Mar., 29--Continued

C&GS card 30-64:
02:18:06.3
56.6° N., 152.9° W.
h about 25 km

Magnitude 6.6 (Pas), 6.5-6.75
(Brk), 6,75 (Pal),

5.8 (Cas).
Mar. 30
U 7 Tmax 03:28:20
Pa Z Tmax 03:28:15
Hi 2 Tmax 03:28:01
Ha Z Tmax 03:26:52

C&GS CARD 3C-6k4:
02:41:59.6
56.5° N., 153.0° W.
h about 30 km
Magnitude 4.9.

Mar. 30

U Z Tmax 05:13:29
Pa Z Tmax 05:13:17
Hi Z Tmax 05:12:57
Ha Z Tmax 05:11:5k4

C&GS card 30-6L4:
Oh:22:43.1
59.5° N., 146.3° W.
h about 15 km
Magnitude 4.5 (CGS).

Mar. 30

U Z eP 07:17:18.2 ¢
Pa 2 iP 17.4 ¢
Ha 2 iP 08.8 ¢
§) PEZ iS 07:23:32
U PEN i 07:26:58
U PEZz iR  07:28:12

U 7 Tmax 08:00:49
Pa Z Tmax 08:00:52
Hi 2 Tmax 08:00:27
Ha Z Tmax OT:59:31



Table 5.--Distant

earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 30--Continued

C&GS card 30-6k:
07:09:34.0
59.9° N., 1h45.7° W.
h about 15 km
Magnitude 6.2 (Pas), 5.75-6 (Brk)
6.25-6.5 (Pal),

5.6 {CGs).
Mar. 30
Pa Z Tmax 08:L42:34
Ha Z Tmax 08:41:40

C&GS card 30-6L4:
07:56:29.1
56.3° N., 154.L4° W,
h about 20 km
Magnitude 5.0 (CGS).

Mar. 30
Pa Z Tmax 09:26:32
Ha Z Tmax 09:24:56

C&GS card 30-6L:
08:40:10.7
56.5° N., 153.0° W.
h about 20 km
Magnitude 4.3 (Cas).

Mar. 30

U 7 Tmax 10:1L:1kL
Pa Z Tmax 10:14:21
Hi Z Tmax 10:13:55
Ha Z Tmax 10:12:55

C&GS card 30-6L:
09:23:05.0
59.9° N., 145.6° W.
h about 33 km
Magnitude 4.5 (CGS).

Mar. 30
Ha

7 Tmax 11:46:17

Mar. 30--Continued

C&GS card 30-6L:
10:59:27.6
58.4° N., 149.2° w.
h about 25 km
Magnitude 5.0 (CGS).

Mar. 30
M Z eP 11:55:51.2 ¢
8] Z Tmax 02:35:10
Pa Z Tmax 02:35:01
Hi 2Z Tmax 02:3k4:L4k4
Ha Z Tmax 02:33:27
C&GS card 30-6L:
11:48:40. 4
56.4° N., 152.5° W.
h about 20 km
Magnitude 5.2 (CGS).
Mar. 30
M Z eP 12:13:27.0 ¢
U 7 Tmax 12:56:51
Pa Z Tmax 12:56:L43
Hi Z Tmax 12:56:33
Ha Z Tmax 12:55:29

C&GS card 30-6L4:
12:05:43.5
60.1° N., 1k7.0° W.
h about 25 km
Magnitude 5.0 (Pas), 5.0 (CGS).

Mar. 30

M 7 eP 12:21:41.1 ¢
C&GS card 30-6L:

12:14:28. 4

58.0° N., 151.6° W.

h about 25 km

Magnitude 5.0 (CGS).

37



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 30, 1964--Continued

U Z Tmax 13;29:07
Pa Z Tmax 13:29:06
Hi 2 Tmax 13:28:39
Ha 7Z Tmax 13:27:L41

C&GS card 30-6L:
12:38:16.0
59.7° N., 146.9° W.
h about 30 km
Magnitude 5.0 (CGS).

Mar. 30

U 7 Tmax 13:45:54
Pa Z Tmax 13:45:59
Hi Z Tmax 13:45:37
Ha 2 Tmax 13:44:41

C&GS card 30-6k:
12:55:12.5
59.7° N., 147.0° W.
h about 30 km
Magnitude 4.6 (CGS).

Mar. 30

M 7 eP  13:10:L45.
U 7 Tmax 13:50:08
Pa 7 Tmax 13:49:55
Hi Z Tmax 13:49: 47
Ha Z Tmax 13:48:35

C&GS card 31-6L:
13:03:3L4.9
56.5° N., 152.7° W.
h about 20 km

Magnitude 5.3 (CGS), L4.75-
5 (Brk), 5.5-5.75
(Pal), 5.3 (ces).

Mar. 30

U Z Tmax 14:18:L45
Pa Z Tmax 14:18:35
Hi 2 Tmax 14:18:20
Ha Z Tmax 14:17:11

38

Mar. 30--Continued

C&GS card 30-6k:
13:32:18.5
56.4° N., 152.6° W.
h about 15 km-
Magnitude 4.8 (CGS).

Mar. 30
M Z eP

C&GS card 30-6k:
15:07:49.3
58.7° N., 149.6° W.
h about 25 km
Magnitude 5.3 {CGS).

15:15:27.1 4

Mar. 30
Hi Z iP  16:16:36.5 ¢
U 7 Tmax 16:56:02
Pa Z Tmax 16:55:55
Hi Z Tmax 16:55:34
Ha Z Tmax 16:5L:35

C&GS card 30-6L:
16:09:28. 4
56.6° N., 152.1° W,
h about 25 km

Magnitude 5.5 (Pas), 5.5-5.75

(Brk), 5.75-6

5.5 {CGS).
Mar. 30
8) Z Tmax 17:30:51
Pa Z Tmax 17:30:35
Hi Z Tmax 17:30:11
Ha 2 Tmax 17:29:16

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

Mar. 30

§) VA Tmax 17:39:48

(Pal),



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 30--Continued

Pa Z Tmax 17:39:35
Hi 2 Tmax 17:39:18
Ha Z Tmax 17:38:11

C&GS card 30-6k4:
16:53:07.7
56.6° N., 152.2° W.
h about 15 km
Magnitude 5.0 (cas).

Mar. 30

Pa Z Tmax 17:50:47
Ha Z Tmax 17:49:19

C&%3S card 31-6k;
17:04:21
56.7° N., 152.5° W.
h about 33 km
Magnitude 4.3 (CcGes).

Mar. 30
Ha Z Tmax 18:05:18

C&GS card 30-6L:
17:16:06.7
59.6° N., 1L46.5° W.
h about 33 km
Magnitude 4.3 (CGS).

Mar. 31
Ha Z Tmax 02:44:17

C&GS card 30-6L:
01:57:54.3
57.6° N., 150.1° W.
h about 20 km
Magnitude 4.8 (CaGs).

Mar. 31

Pa Z Tmax 03:29:49
Ha 2 Tmax 03:27:56

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

39

Mar. 31--Continued

h about 20 km
Magnitude 4.7 (CGS).

Mar. 31

Pa 2 Tmax 05:33:4k4
Hi Z Tmax 05:33:21
Ha Z Tmax 05:32:12

C&GS card 30-6k4:
ok:L46:06.1
57.6° N., 151.2° W.
h about 33 km
Magnitude 4.7 (CGS).

Mar. 31

U 7 iP 11:11:06.2 ¢
Pa 7 eP ok.6 ¢

C&GS card 30-6k4:
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 Z Tmax 12:40:07
Hi 7 Tmax 12:39:37
Ha Z Tmax 12:38:33

C&GS card 34-6L:
11:53:1k. k4
56.5° N., 152.3° W.
h about 25 km
Magnitude 4.8 (CGS).

Mar. 31

Pa Z Tmax 13:40:07
Ha 2 Tmax 13:38:39

C&GS card 31-6k:
12:53:43.6
56.7° N., 152.2° W.
h about 33 km
Magnitude 4.3 (CGS).



Table 5.--Distant earthquakes--Continued

The Good Friday Alaskan Earthquake and its aftershocks

Mar. 31, 1964

M Z iP  21:11:27.7 c

C&GS card 30-6L:
21:04:01.1
58.2° N., 150.3° W.
h about 20 km
Magnitude 5.2 (CGS).

40
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Table 6.--U.S. Geological Survey seismograph stations

in Hawaii

Location Altitude Equipment
Station Symbol | Latitude Longitude (m) (2, vertical; N, north-south;
above sea E, east-west)
N. W. level
Uwekahuna U 19°25. 4" 155°17.6" 1,240 Long-period Press-Ewing: N, E, Z.
(Hawaiian * (Seismometer and galvanometer
Yolcano periods are 15 and 90 seconds,
Observatory) respectively. )
Short—peri7d Sprengnether: E, Z.
HVO-1: 7z L
A Short-base liquid-level tiltmeter.
Mauna Loa M 19°29,8" 155°23.3" 2,010 Remote recording HVO-2: Z g/.
Ahua A 19°22. 4! 155°15.9" 1,070 Do.
Desert D 19°20.2" 155°23.3" 815 Do.
North Pit N 19°2k4, 9! 155°17.0" 1,115 Do.
West Pit WP 19°24. 7" 155°17.5" 1,115 Do.
Makaopuhi MP 19°21.8" 155°10. 7' 885 1.0 sec. Benioff with transistorized
pre-amplifier: Z. Wired into
HVO-2 recording system.
Hilo Hi 19°L43. 2! 155°05. 3" 20 HVO-1: Z.
Wood -Anderson: N, E. Operated by
Sister Thecla at St. Joseph's
School.
Kipapa Oahu Kip 21°25. 4! 158°00.9" 76 HVO-1: Z. Operated by U.S. Coast

and Geodetic Survey.
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Table 6.--U.S. Geclogical Survey seismograph stations in Hawaii

Location Altitude Equipment
. : - - Z, vertical; N, north-south;
Station Symbel| Latitude Longitude (m) (2, ' T : 2
' Y N. & above sea E, east-west)
Naalehu Ng 19°03.8" 155°35.2" 205 1.0 sec. EV-1T7 seismometer, 0.5 sec.
galvanometer: Z. Operated by
Rev. D. Thompson at Naalehu
School.
Pahoa Pa 19°29. 7" 154°56.8" 205 HVO-1: Z. Operated by Mr. K. Kimura
at Pahoa Scheol.
Kamuela Ka 20°01.9" 155°L42.0" 740 HVO-1: Z. Operated by Mr. Ed.
Van Gorder, Preparatory Academy,
Kamuela.
Haleakala, Maui Ha 20°L46.0" 156°15.0" 2,090 HVO-1: Z. Wood-Anderson:. N, E.
Operated by the staff of
Haleakala National Park, Maui.
North Bay NB 19°29. 7! 155°34.8" 4,005 0.8 sec. EV-17: Z. with helicorder.
Installed Operated by U.S. Weather Bureau.
3/12/6k
Kealakekua Ke 19°31.2! 155°55. 3! 505 1.0 sec. EV-17, 0.2 sec. galvanometer:
Installed Z. Wood-Anderson: N, E. Operated
1/28/6k by Mr. H. Nelson at Kona County
Hospital.

See footnotes at end of table, p.k43 .
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Table 6.--U.S. Geological Survey seismograph stations in Hawaii--Continued

l/ HVO-1 is a moving-coil, hinged, vertical-component seismograph with seismometer and
galvanometer periods of 0.5 second. Over-damping of both seismometer and galvanometer is used to
control the strong galvanometer reaction. This seismograph has a peak magnification of
about 20,000 at a period of 0.25 second. Recording is optical, on photographic paper.

2/ HVO-2 is a moving-coil, vertical-component seismograph with a seismometer period of
0.8 second. Its signal is transmitted over telephone wires to the Hawaiian Volcano Observatory,
where it is recorded on smoked paper. The response of this seismograph is similar to that of
HVO-1. Records from these seismographs at M, A, and D, and at N, WP, and MP (Benioff) are
recorded on two 3-component drums to permit more accurate comparison of arrival times at these stations.



The following persons or agencies reported "felt" earthquakes during
the first quarter, 1964, 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
Mies M. English
Mr. W. Cuskelly
Mr. R. Koyanagi
Mr. A. Yamamoto
Mrs. O. Duncan
Mr. J. Forbes

North Hawaii

Hcnokaa Police Dept.

Mrs. R. Eklund

Mrs. P. Christensen
Mre. 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
Mies R. Chiquita

Puna

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

Mr. K, Kimura

Kau

Mrs. P. Billings
Mrs. A. Paiva



UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

HAWATTAN VOLCANO OBSERVATORY
SUMMARY 34
April, May, and June 1964
by

Arnold T. Okamura, Robert Y. Koyanagi

and Willie T. Kinoshita

Issved February 1965

Observatory Staff

Geology Geochemistry
H. A. Powers (Scientist-in-charge) R. T. Okamura
D. L. Peck T. L. Wright

Geophysics Support
D. P. Hill E. T. Endo
W. T. Kinoshita J. C. Forbes
George Kojima W. H. Francis
R. Y. Koyanagi B. J. Loucks

A. T. Okamura Akira Yamamoto



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 08R30™ from
L5 km depth under Kilauea, and the second at about 13830M, 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 1l.--Map of the island of Hawail showing seismograph stations

operated by the Geological Survey and localities mentioned in the
Epicenters of local earthquakes are given in terms of

text.

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

2

(28



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 i1s 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.




Table 1.--Tilt coordinates at Uwekahuna Vault, April,

‘May, and June 1964

Date N-S E-W Date N-S E-W
Mar. 5 460 506 June T L65 506
12 461 506 1k 466 505
19 L61 506 21 L66 507
26 L62 503 28 L7 502
May 3 L63 502
10 L62 503
17 L6L 501
ok i 501
31 Lok 500




Second quarter, 1964

Table 2.--Tilt coordinates and changes at bases around Kilauea caldera (See tilt diagram, fig. 2.)

Rate (10'6 rad/mo)

. Tilt coordinates Date of
?iizagiiz) (iggi) and direction of last
’ N-S E-w tilting since reading
last reading (196L4)
Uwekahuna April 29 452, 5 491.9 5.0 N. 43.3° w. Jan. 22
(19°25.5" N., 155°17.4' W.)
Tree Molds May 1 433.2 510.9 2.2 N. 19.3° W. 21
(19°26.3" N., 155°17.3' W.)
Sand Spit May 1 848.5 768.5 0.6 S. 25.7° E. 23
(19°24.1' N., 155°16.8' W.)
Kalihipaa April 27 338.6 383.8 1.0 S. 45.0° w. 20
(19°21.L4" N., 155°15.3" W.)
Keamoku April 28 L95.8 591.9 2.7 N. 65.0° W. 23
(19°25.1"' N., 155°19.0' W.)
Ahua Kamokukolau May 1 620. 3 532.3 3.5 S. 21.5° W. 22
(19°22.7' N., 155°16.6' W.)
Kipuka Nene April 27 485.3 511.0 0.4 S. 84.3° E. 20
{19°19.4" N., 155°16.7' W.)
Hilina Pali April 30 498.1 L97.8 0.6 N. 79.8° W. Oct. 14 1963
(19°18.2' N., 155°18.6' W.)
Kapapala Ranch April 28 495.3 502.3 0.3 N. 83.5° W. Jan. 21, 1964
(19°20.5" N., 155°23.8' W.)




" N\—2000

Vg

// TILTING RATE 2.5 X IO'6 RADIANS / MONTH
,757/4/ JAN 22 1964 - APR 27, 1964

Figure 2.--Tilting of the ground around Kilauea caldera, January 22 to

April 27, 1964

. 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: 1local 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, 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.



Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, and MP around Kilauea caldera

Tremor is separated into three categories:
amplitudes on seismographs in the summit region.
be associated with movement of magma within the central complex of Kilauea.

Earthquake categories are:

deep, intermediate, and shallow, on the basis of relative
Unless otherwise stated, tremor is presumed to

Halemaumau rock slides, which are detected by the characteristic record

they produce on the North Pit seismopgraph; shallow earthquakes in the Kilauea caldera region;
shallow earthquakes along the SW. rift zone of Kilauea and the adjacent portion of the Kaoiki
fault system; earthquakes along the eastern half of Kilauea's east rift zone--detected largely
on the Pahoa short-period vertical; earthquakes from a source about 30 km beneath Halemaumau;
earthquakes from the upper east rift zone and the adjacent fault systems of Kilauea's south
flank (these are usually first arrivals at the Ahua meter or at the new experimental seismometer

near Makaopuhi Crater (MP)); and earthquakes from other regions:

Kona, Mauna Kea, etc.

Tremor
Date-. (in minutes) Earthquakes
(1964)
Inter- Hale- SW. rift| Eastern ;i Hale- | Upper
Deep | mediate | Shallow | maumau | Kilauea and East maumau | East Others
slides caldera Kaoiki rift 30 km rift
Apr. 1]--===| ==-mmem | —mmmmem | —mm--- 70 8 - 8 7T | —----m -
2l 19 | === | —-mmmmm | ------ 82 6 1 1 9 Kilauea
south flank.
] [ e 1 85 6 1 1 3 off shore of
Kona.
T e B e 6L 22 ——— 11 9 Mauna Kea
' region.
] e [T T B 58 12 ——— 6 3| —mmemmmeme-
6 =====| == | mmmmmem | mmmeme- T3 12 ———- 2 3| memmeemmme -
e B R B 52 16 ——- 13 2 Mauna Kea
' region.
] [[FUSSE [N [ [ 39 % 5 | ----- 5 5 Kohala region
Mauna Loa
region.




Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, and MP around Kilauea caldera--Continued

Date Tremor
(1964) (in minutes) Barthquakes
Inter- Hale- SW. rift { Eastern| Hale- | Upper
Deep mediate Shallow |maumau jKilauea and East maumau | East Others
slides fcaldera | Kaoiki rift 30 km | rift
Apr. 9 f----  —m-em mmmeem | ----- Ll 3 |- 2 5 |-
10 |-=m=  emmmm mmmmee e 56 15 | ----- - 1 3 | -
11 |---- ----=- —---=- 1 39 9 |------ 3 1 ] m-mmmmm e
I R L E N EET 37 15 1 3 1 1 Mauna Kea region
13 J---- o= mmemem | = 51+ 30 1 3 T
1 T T 48 19 3 8 1 2 Kong--===-m—mcmmmmmmem
1 near Kalapana.
I R 1 L8 Lo - 3 3 | e
1R T e L5 12 | ----- - 3 7| e
17T |--=- ===-= === | === 35 11 ] ----- - | ----- 2 | e
R B R el Rt Lo 16 | ----- - i 6 | mmmmmmm e
19 |--==  =--m= mmemem | = L 13 1 14 1 1 near Kalapana--------
20 | LO  emeem e | mee-- 66 12 | ---e-- 3 3 2 Kona
21 |----  cmeem e | mee-- 59 16 |- L 2 2 Mauna Log-----------=
22 27T  memm=m mmmeem | e 76 12 1 8 2 1 Mauna Log=--==-=======
23 f---m mmeem e | e L6 12 | -e-ee- L 3 | e
2 R e It 58 L I Bl I T
L R e IEEEE L8 18 | emeeem | = 1?2 | mmmmmmm e
26 === mmmem mmeem ] eeee- L9 5 | e----- 5 6 | s
2} [ BT L8 8 | ------ 3 = S Sy
8| 56 cocem memen | oo 6l TE [—— 2 T
29 J-==- ce-mm mmmeem | —e-- 52 9 | =-=---- 2 1 2 Kona--=-=--c-mecccuu
30 | === mmeem mmemee | mme-- Lo 8 | ------ 1 2 1 Kona---=--cmemccceom-
May 1 |---- =--== === | -=--- Lo+ I R e — R B
-2 [P [ Lo 9 | ------ L 6 | e
3 |- mmeem mmmemm | mme-- 39 13 1 8 2 | mmmmmmmm e -
T L IEE TR 32 6 | ------ 2 5 | 1Kona------ccmommmmm
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, and MP around Kilauea caldera--Continued

Tremor
Date (in minutes) Earthquakes
(196k) Inter- Hale- SW. rift| Eastern| Hale- | Upper
Deep | mediatey Shallow] maumau | Kilauea and Bast maumau | East- Others
siides | caldera | Kaoiki rift | 30 km | rift
May 5| -=-=-] ====== | —cceene | —=v-- L6 10 | ----- 10 2 1 Mauna Kea

6 ----c] s | e ] - L8 5 | ----- 8 3 oS-

T -----| ------ ] =-===== ] -=--- I 10 | ----- 2 2 | mmemmmmmme -

Bl === mmm= | e | a---- Lo 5 | ----- 3 L 1 off south shore

of Hawaii.

Ol -==--| ====--= | === | ----- 54 100 | ----- 6 3t | e
10 ===== === | === | ----- 39 T | ----- 3 3 1 Kong-----------=-
11| e mmmmem | e | e Lo 20 | ----- 10 3 1 Near Apua Point
12 mceee ] =mmemm | mmmeem | e---- 35 12 | ----- L 1 e
13| === --=--= | === | ----- L6+ 11 1 3 2 | memmmmmm e
I al IEEELE 60 | ----- 58 13 | ----- 3 3 | mmemmmmmm e
L7 (RS 60 50 SPTS 3 T
16 ] mcmee} cmmece | meeeee | meee- 67 20 | e-ee- 2 2+ 1 Kona
1T ===~ ====== | =o-mm= | —---- 43 12 | ----- 9 I+ | —--mmmmmm e
8 ----m| o | e | - 52 37 | ----- 5 ? 2 Mauna Kea, 1 Kona
9 === | === | e | mee-- Lo 15 | ----- i 7 | e
20| -==-=] === | <o | ----- Lo+ 8 ] e---- 3 R e B e e
231 U R R 39 4o | ----- 3 D e e
oo oo 3 | emmeem | - 33 5 | ----- -———— 5 1 Mauna Loa

1 offshore Kona
23 --=--- 5 SR 30 32 L 2 ———— 1 Mauna Keg--------
2 ] I ISR 30 8 1 2 A R
25 (SO [ [ —— Lo 7T o ----- 6 5 1 Kong==~===-===c=-
26| 37 | ~--=== | =cmeem | ----- Lo 9 | ----- 2 R B T
7l ----- 3 | === ] -e--- 85 10 | ----- 3 2 3 Kohala region----
28| -=---| cemmee | e | - -- 62 7 | ----- 2 -SRI
29| -----| ~----- 3 f ----- 58 8 1 8 5 2 Kong-========--=-=-
30 ---=-] === | e ] ----- 57 8 | ----- 3 1 1 Near Kapoho------
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, and MP around Kilauea caldera--Continued

Date Tremor
(1964) (in minutes) Earthquakes
Inter- Hale- SW. rift | Eastern| Hale- Upper
Deep |mediate| Shallow]| maumau | Kilauea and East maumau | East Others
slides | caldera | Kaoiki rift 30 km rift

May 31 |---- 32 | -emem ] mme-- 60 8 -———- 2 ---- | 1 Mauna Keg----------==
1 near Apua Point------
June 1 |---- | ==--- 2 | ----- 53 8 ———- 3 ---- | 1 Kona, 1 Kohala--==-=--
ol 15 | ----- 6 | ----- 65 9 ——— 3 3 1 Mauna Kea region-----

3 (RN VNN, RSN R 60 8 3 o |

Y loome | comee | e | - 60 L ———- 2 2?7 | s
5= -1 =-=--- | -=-=-- 53 12 ---- 3 57 | mmmmmm e

6 |-=--- | ----- | ----- 1 5L 8 -—-- 3 2 1 Kona, 1 Mauna Kea
71 38 | --==- |} === | ----- 51 6 -——- 10 ---- | 1 Mauna Log--==-==c=ou-
8 9 | ===} === | ----- 52 5 -—-- 3 3 1 Mauna Log--=========-
1 off south shore of
Hawaii.

910 | -=-=- | === | ----- Sk 7 ---- 5 2 | e

10 fj--—- | ---—- } === | ----- T1 T 1 1 1T | === mm e
11 |---- 5 | === | ----- 58 9 ——— 1 ---- | 2 Mauna Log--=--==-=u--
12 y | ----- | - | ----- 57 b -—-- 1 2 1 Kong--w-erecmcmmomuan
13 |-eme | mmeem | eeeee | - Lo L 1 1 2 | e
AR KN QSRR R e 35 6 1 1 13 1 Mauna Log--==--=====o-
15 |-~ | -==== } === | -==-- 53 8 -—— 1 S e ety
1 [N R [ — 36 10 e |- e

17 |-=-- | === | e | ----- 37 L ——— L 1 2 Kona, 1 Mauna Kea
region.

18 |---- | === | ===} ----- 62 11 ——— 1 3 g
19 |---- | === | - | ----- 60 7 ---- 2 e
20 |--== | === | === | ----- 65 9 ---- 2 5 | -m-mmmmm e
o1 |---- | === | === | ----- 65 8 2 2 1 1 Kona=-=-===m=-cccmemn-
22 |- | —m-em | mm-m= | -m--- 60 T ---- 3 1 | —mmmmmm
23 |omen | o-o- 6 | --mm- 53 8 1 S
b fomeo | e | - ) ----- T2 16 ———- 3 3 1 Kohala region--------
25 Jommm | ==} mem ) —--- 70 21 L I BTt 2 | e
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

U, M, A, D, N, WP, and MP around Kilauea caldera--Continued

Tremor
Date (in minutes) Earthquakes
(196k) Inter- Hale- SW. rift| Eastern| Hale- Upper
Deep mediate Shallow | maumau ] Kilauea and East maumau| East Others
slides | caldera | Kaoiki rift 30 km rift
June 26| -=== | =--eon | mmmmmen | ----- 67 17 | --=-- 2 11 1 Kona
1 near Apua Point
271 35 13 |- | - L9 10 | ----- 11 I e
28f---- | ------ 15 | ----- 70 9 | ----- 6 5 | ---mmmmmmee e
29| ---- 9 | emeeeem | - L6 6 | ----- 2 L 1 Mauna Kea
C{0] [EETT (YRR R —— 67 117 | ----- -3 | ----- 1 Kong----====-====-
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
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°2k.1' N., 155°17.1' W.).

In the following list a number of quakes are described as "Upper east rift" (see Summary 28). Their
average epicenter is approximately 19°21.5' N., 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°2L4' N., 155°25' W., at a depth of 3-8 km. This focus has bee abbreviated "Kaoiki"]

Date Time Magni- | Depth Epicenter Felt
(196k) tude (km) Report
h m s Lat. N. Long W Description
April 1 |02 28 53.0 3.9 ———— fmmmmmeme | e Kaoiki-==-=-=c-meoco--- ‘Felt over half of
island of Hawaii.
2 |00 L7 | 08.0 2.4 8 119°16.1' | 155°13.8' |4 km WNW of Apua Point | —-=-=-ccmemoccmcan
2105 41 | 57.4 2.0 -—— e - KM 30--=-cmmmmm e e
2 |e2 18 | 51.0] 2.9 el B B Kaoiki-==-====cmoooouun 4 Felt in Pahala

3]0 or t25.5 | 2.7 8 |19°L8" 156° 09" LO km NW of Kealakekua | ----=-----ooc-ooou
3118 ok | 5k4.5 2.0 3 |19°21.7" | 155°08.0'" |5 km E. of Makaopuhi | ---------commoooon
L1t 39 08.5 2.5 3 19°54. 0" 155°54,. 0" 17 km NNE of Pohakulog | ~--=--===ccoeemcuon
501 00 | 00.2 2.0 R T L KM 30-=commmmmmmmmmmee | .

6 | Ok 19 |22.0 2.3 3 §19°19.0" | 155°10.2' |6 km S. of Makaopuhi-- | =---mcecmcmaooa -
7111 L5 | 57.5 2.3 8 19°45.8" | 155°22.2' |32 km WNW of Hilo--=-= | ===c-cmmmmmmmcmoan
7119 03 |2k.5 2.3 el T I KM 30-~cccommmmmccmmee | s

81 o7 39 | 49.5 2.5 13 J19°32.1' | 155°37.1' |7 km NW of North Bay | ---=----=cecooecac

seismometer.

9] 08 02 | Lo.1 2.1 3 119°17.7" | 155°11.9' |9 km SSW of Makaopuhi | ---=--ccecccmmccan

10| 19 13 | 09.5 2.7 R B It KM 30----ccmmmmmmmcce | oo

10| 21 50 | 32.7 2.1 3 ]19°18.5" | 155°09.3" |8 km SSE of Makaopuhi | ---------cccccocan

11| 03 29 153.3 2.5 e B B i Ka0iki---cemcmmmcmcae | cmmmeeee e

11§ 19 51 | 01.5 2.4 13 }19°13.7" | 155°29.8' |3 km NW of Pahala---- | =--cocommmcmcooaan
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Table k4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
April, May, and June 196L--Continued

Date Time Magni= | Depth Epicenter - Felt
(196L4) tude (km) Report
|h m s Lat. N Long. W. Description
April 12|05 431 58.5 2.0 13 19°Lk. 5| 155°26.3" | 9 km ESE of Pohakuloa | Felt in Naalehu
12|19 29| 08.8 2.0 8 19°17.8'| 155°10.6' | 8 km S. of Makaopuhi | -----=---u--- ————
1h4f 02 45| 20. k4 2.2 3 19°26.5'| 155°52.9' | 9 km SSE of Kealakekua| ---=--------cuoc--
141 05 Lif sk.0 2.1 8 19°19.5"| 155°02.5' | 7 km WSW of Kalapana | =-------=---=cc---m
14113 08| 31.9 3.0 e e KM 30--ccomm e Felt at Volcano
14{13 23| ok.3 2.4 mmmm | e e KM 30---mcmmmmmcmmmmm | mmm e eee o
AR 02| k.0 2.6 13 19°33" 155°58" 7 km NW of Kealakekua | Felt in Kona
18{09 | 22| 19.5 | 2.6 el BT KM 30=--mmmcmcmmmmmme | oo
19| 00 L8 1 32.5 2.5 3 19°20.8'] 155°03.1' | 8 km WSW of Kalapana | -------=----=--=-
19] 03 51| 51.0 2.0 3 19°19.7'| 155°05.9' | 10 km ESE of Makaopuhi| -----c--cceeoano--
19|21 39| 10.0 2.2 3 19°18.8'] 155°04.3' | 14 km ESE of Makaopuhi| ------=-coeeuo---
20| 06 ok | ok.o 2.8 3 19°40.8'| 155°53.9' | 18 km NNE of Kealakekup Felt in Kona-----
20| 14 07| 13.0 3.4 <3 19°25! 156°01" 17 km SW of Kealakekuzr Felt in Kona-----
21| 09 581 35.5 2.2 13 19°07.5'| 155°29.7' | 12 km NE of Naalehu--=| ----cccomeecmecaa-
21l20 [ k49| 32.3 2.7 3 19°12.8"| 155°35.0' | 17 km N. of Naalehu---| ------=--emeoom--
22| 1k 081 13.5 2.5 3 19°13.6'| 155°33.3" | 18 km NNE of Naalehu | --=-------mmeeum-
26| 00 L4 | 50.0 2.9 3 19°18.9'| 155°11.8' | 8 km SSW of Makaopuhi | Felt at Volcano
26| 10 20| 39.6 | 2.9 3 19°21.8"' ] 155°04.9' | 12 km E. of Makaopuhi | Felt in Hilo
28| 05 32| 16.7 2.5 R R ——— == | KM 30---ccmmmmmee | e
28| 06 271 15.9 3.2 SR I T ———— Kaoiki----=-=--=c-cu- Felt near Pahala
28| 15 33| 53.0 2.5 3 19°17.8'| 155°06.1' | 12 km SE of Makaopuhi | -=-=----c-ceomem-
30| 01 26| 42.3 2.5 3 19°19.4' ] 155°08.0' | 8 km SE of Makaopuhi | ==-=-==--=---------
30] ok 23] 08.0 2.8 3 19°27.4"1 155°57.8"' | 8 km SW of Kealakekua | =-----==----------
May 2| 17 551 33.5 | 2.4 8 19°16.8'] 155°11.8' | 10 km SSW of Makaopuhi| -----------------
3l 02 4o} 58.5 3.1 8 19°20.2'| 155°05.2" 10 km ESE of Makaopuhi| -----------------
Lhlol h1}|23.0 2.9 3 19°27.0' | 155°58.2' | 9 km SW of Kealakekua | -----------------
7|22 58| 54.0 2.3 5 19°18.0'| 155°15.5' | 9 km S. of Ahua | -----------------
] seismometer.
8] 03 Li | k2.0 2.2 3 19°13.2'} 155°15.2" | 18 km S. of Ahua | -----------------
seismometer.
8] 13 36| 20.0 2.7 13 18° 5L 155°30" 22 km SSE of Naalehu | -----------------
9l o7 56| 32.5 2.6 RN TSR S Kaoiki----=mc-mmmmmom | mmmmmemmm oo
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Table U.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 1964--Continued

Date Time Magni - Depth Epicenter Felt
(196L) | tude (km) | , Report
h m s Lat. N Long. W. Description

May 9 15 53 | 23.0 2.6 N PN E—— ~ | KM 30----mcmmmmceeeee [T

9 18 4o | 13.3 2.6 30 j19°22.2' }155°19.8' | 7 km NE of Desert f--ceoommooooo o
seismometer.

10 11 03 | 48.0 2.7 35 |19°26.8" J156°02.2" | 15 km SW of Kealakekua |-------==-c-oo--

11 03 45 | 51.3 2.5 e B e KM 30-----cccmmmmmmee e

11 06 39 | 25.5 2.1 e - 1 T e

11 11 L6 | 39.5 2.6 I QR [ TEp—— Kaoiki----cmmcmmmmmmoe oo

11 16 19 | 06.2 2.1 T T KM 30--=--ccmcmmmcecce | e

11 21 00 | 11.0 2.4 8 119°16.3' }1155°09.2' | 5 km ENE of Apua Point J----=-ccceooeooo

11 22 ho | 01.7 2.6 U (TSP, R —— Kaoiki-=-ommommmmmmmme f oo

12 20 ik | 56.0 2.2 I, | [ ysu— Kaoiki-==-ccocmmmcmmoe J oo

1L 02 28 | s51.1 2.3 5 119°19.0' | 155°09.6"' | 7 km SSE of Makaopuhi |-----------—ccuq

1h 10 13 | 12.5 2.0 T T T B KM 30---ccmmmmmmmmmee e

1k 16 05 | 02.9 2.3 10 ]19°23.9' 1 155°15.8" | 2 km N. of Ahua = =  f---==c-mmmomoeon
seismometer.

15 05 ho | 17.5 2.4 3 119°19.0' | 155°06.9" | 10 km SE of Makaopuhi |-=---=-c-coooooa-

16 09 48 | L46.3 3.0 B I Kaoiki---=cmcmococooae Felt in the
Kilauea Summit
region.

16 18 18 | 22.7 2.5 3 |19°21.6' | 155°08.0' | 6 km E. of Makaopuhi  |--------occc-oo-

18 03 L7 | 19.0 2.7 3 ]19°22.8" 1 155°L45.5" | 23 km SE of Kealakekua |------------cuum

18 o7 32 | 56.5 2.9 el e KM 30--=----mmmmmm e Felt near Pahala

18 11 o0 | 11.5 2.8 13 120°03.5' | 155°32.1" 15 km ENE of Kamuela  |-----=---coco--
seismograph.

18 11 02 | 3k.3 2.6 13 |20°03.5' | 155°32.1" | 15 km ENE of Kamuela  |--=----c-occoaun
seismograph.

20 | 23 43 | 59.0 2.0 S e e KM 30------mmmmmmmmm f e

o0 11 51| 23.3 3.0 8 |19°32.2' | 155°3T.2" 7 km NW of North Bay |----------cc----
seismometer.

20 14 21 29,2 2.7 13 19°29! 156°17" 4O km WSW of Kealakekua e m—mm————-

23 21 23 | 19.0 2.8 13 |20°07.0'"] 155°50. 4" | 18 km NW of Kamuela  [==----==----=--un

seismograph.
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Table U4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 196L4--Continued

Date Time Magni - Depth Epicenter Felt
(1964 ) " tude (km) : Report
h m S ’ Lat. N. Long. W. Description
May 2k 05 | 05]56.0 3.2 3 19°15.0" 155°24. 4" | 11 km SSW of Desert Feltomeommmmmmmmm
) : seismometer.
2k 05 | 28]00.5 2.6 3 19°10.9! 155°22,9' | 18 km SSW of Desert | ——==---mmmmcemmono
) seismometer.
2k o7 | 15|27.7 2.2 3 19°15.1" 155°23.1' | 12 km S. of Desert | ==----mmmemmmmooo
seismometer.
27 15 | 01]45.5 2.4 13 19°53.8" 155°29.0' | 28 km SE of Kamuela Felt in Kamuela
’ seismograph.
28 ok | o6]01.5 3.4 13 20°05.9' 155°50.3"' | 18 km WNW of Kamuela Felt in Kamuela
seismograph. and Kohala.
29 05 oLk| 56.6 2.3 3] mmmeeeee | memeee-- Kaoiki----=ccmmmcmee | wmee-- R
30 20| 57| 56.5] 2.2 5 19°32,0'" 154°52.9' | 5 km NW of Kapoho--- Felt in Kapoho----
31 03| 20| 26.3| 2.5 10 19°15.8" 155°06.5' | 10 km E. of Apua | —=--mmmmmmmmmm e
Point.
June 1 03 | 14| 43.0 2.7 10 20°05.8" 155°50.8" | 17 km WNW of Kamuela | ==---=-----==---—-
2 00 | 16] 06.0| 2.k e KM 30mmmmemmmmmmmmmm | mmmmme e
2 | 21| 05| 37.2f 2.5 40 19°54. 3! 155°10.1' | 10 km NW of Pepeekeo O
in 08 | 34| 31.9] L.o L5 19°26.8" 155°16.8" | 4 km NE of Uwekahuna Felt Island-wide
: seismometer.
L 12| 52 16.7 2.5 N R S —— Ka0ikimmmemmmmmmmmmeme | mmmmme e
i 13| 22| 30.0f 3.8 8 19°19.2"' 155°05.2' | 12 km ESE of Makaopuhi | Felt in Hilo------
' . seismometer.
6 19| 31| 24.3] 2.8 8 19°51.9" 155°LL,8' | 10 km W. of Waikii----| =-=--ommmmcmmamaae
6 20| oLk 03.3] 2.k e KBOiKi—mmcmmmmmmmmmmom | mmmmmmmm e
8 03| 36| 1k.4f 2.5 8 19°02.8'! 155°27.6' | 1L km E. of Naalehu | ------ mmmmmme e
8 12| 00| 50.5| L.1 8 19°37.8" 155°25.1" 15 km NNW of Mauna Pelt Island-wide
' Loa seismometer. :
9 02| 15| oT1.1] 2.8 8 19°22.6" 155°06.2' | 9 km E. of Makaopuhi | =-==-===-=---===m-
seismometer.
10 05| oi 28.51 2.5 13 19°20.2" 155°06.7'| 5 km SE of Maiaopuhi | ===-=-------===---

seismometer.
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Table k4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 196L--Continued

Date Time Magni- | Depth Epicenter
{1964) tude (km)
h m s Lat. N. Long. W. Description
June 10 | 07 13| 32. 4| 2.6 e [T B T KM 30--=cmcmommmmm e e

10| 09 05]16.5| 2.7 8 | 19°17.4" | 155°11. 4" | 9 xm S. of Makaopuhi
seismometer.

10| 22 451 34.9] 2.0 10 | 19°24.5'| 155°05.6' | 11 km NE of Makaopuhi
seismometer.

11| 1k 10 37.71 2.3 35 | 19°12.7'| 155°31.9' | 6 km WNW of Pahala

4] o5 05 38.5] 2.2 T T KM 30----ccommaommeo

4] 10 58| 22.0] 2.4 8 | 19°10.8"| 155°31.9' | 14 km NNW of Naalehu

] 1 23| 144} 2.7 PR T UTUSEY [ Kaoiki-=--==-noceoou

1L | 16 381 15.2] 2.6 8 | 19°18.9'| 155°11.6' | 5 km SSW of Makaopuhi
seismometer.

15| 03 25| 31.6] 2.7 10 | 19°16.7"] 155°08.1' | 11 km SSE of Makaopuhi
seismometer.

161 12 o4| Lo.7]l 3.1 13 | 18°54.0' ] 155°35.6' | 18 km S. of Naalehu

17| 00 481 20.0] 2.0 3 | 19°27.1"| 155°46.2" | 17 km SE of Kealakekua

17| 14 13} 31.3] 3.0 3 | 19°28.0'| 155°50.6"' | 10 km SE of Kealakekua

18| 05 o7l 58.8] 3.2 50 | 19°45.0'§ 155°05.2' | 4 km N. of Hilo-------

19| ok k] 43.6f 2.5 25 | 19°12.2' ] 155°18.6" | 18 km SE of Desert
seismometer.

20| 18 bl 28.71 2.6 R R e E—— Kaoiki---=--mcmmooaooo

21| 05 23| 10.3] 2.1 10 | 19°19.0'} 155°07.0' | 10 km SE of Makaopuhi
seismometer.

21| 11 23] 3k.3] 2.6 8 | 19°43! 156°10" 12 km E. of Keahole
Point.

o2 | 17 30 32.8] 2.9 R T B Kaoiki=mmmmmmmmm e e e

o6 | 1k 34| 36.0] 2.6 3 | 19°43.0'] 155°L41.9' | 33 km NE of Kealakekua

o6 15 36| 33.5 2.9 3 | 19°15.5'| 155°11.4" | 1 km SE of Apua Point

26| 18 56| 08.1] 2.1 10 | 19°18.1"| 155°10.9'| 7 km S. of Makaopuhi
seismometer.

26| 20 52| sk.1] 2.7 10 | 19°18.7'] 155°11.4' | 6 km SSW of Makaopuhi

seismometer.

Felt
Report
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Table L.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 1964--Continued

Date Time Magni - Depth Epicenter Felt
{1964) tude {km) Report
h m s Lat. N Long. W. Description
June 27 | 0T | 02/50.0 2.3 8 19°19.8' | 155°05.8"| 10 km SE of Makaopuhi = = | —c-cemmemmmmnaaaan
seismometer.
27 | 13 | 07{10.3 2.3 e e KM 30=mcmmmm e e e e
28 | 00 | L4lL3.9 2.0 10 19°17.8'] 155°06.9'| 10 km SE of Makaopuhi e o2
seismometer.
28 | o7 | O2fke.2 2.4 S TS KM 30-cmmmcmommcccmccmmee | e
29 | 08 | s56QLk.3 2.3 SR [T TSRy e —— KM 30-m=cocmmommmccmmee | s
30 | 09 | okjok.o 3.4 10 19°30.4"1 155°50.9'| 7 km E. of Kealakekua---- | —=----ceemanoo--




Table 5.--Distant earthquakes

[Times are reported in Greenwich Civil Time which is 10 hours faster

than Hawaiian Standard Time. A "c" following the time of P indicates
compressional first motion; a "d" indicates dilatational first motion.
Station symbols, locations, and instrumentation are presented in
summary 33. Magnitudes calculated from the Hawaii seismograms are
followed by (HVO). Location of epicenter, origin times, and focal
depth, and magnitude reported by other institutions are taken from

"Preliminary Determination of Epicenters" published by the U.S. Coast
and Geodetic Survey.

The high concentration of aftershock activity following the March 28,

1964, Alaskan earthquake necessitated a separate listing of these
events; and such is listed in the end of this table, as continued

from summary 33]

April 2, 196k April 7
U PEZ ePS 01:39:38 M Z eP 13:30:25.9 ¢
U PEN eSS 01:45:18 A 7 eP 26.3 ¢
U PEN G 01:55:38 D Z eP 25.3 ¢
C&GS card 32-6k: gP g ii gg’i g
01:11:55 P )
o o a Z eP 27.1 ¢
5.9 N., 95.7T" W. NB Z iP 25.1 ¢
Near coast of Northern Sumatra Hi 7 oP 57.3 ¢
h about 132 km N 7 P 3
. a e .9¢c
Magnitude 5.2 (CGS). Xe z ip oo 1 @
April 2 C&GS card 33-6k:
13:18:18.9
M Z eP 16:08:34.6 ¢ 0.1° N., 123.2° E.
A 7 eP 34.9 ¢ Northern Celebes
D Z eP 34.3 ¢ h about 150 km
U Z iP 37.4 ¢ magnitude 5.9 (CGS).
Pa Z eP 39.2 ¢ .
NB 7 iP 3h.1 ¢ April 8
Hi 7 iP 38.5 ¢ M 7 eP 11:07:23 ¢
Ke Z eP 33.6 ¢ U PEE eS 11:1k4:37
U PEZ iSS 11:18:15
C&GS card 32-6L: U PEE eG 11:19:10
15:56:52.6 U PEZ iR 11:21:30
5.8° N., 125° W. )
Mindanao, Philippine Islands C&g%ﬁgg?%93i—6h.
h about 179 km 45.8° ., 150.8° E.
Magnitude 5.7 (CGS). Kurile Islands
April 5 h about 40 km ( w
. e Magnitude 5.5-5.75 (Brk), 6.25-
M Z iP Ol.SH.36.0 C 6.5 (Pal), 5.5 (CGS),
C&GS card 36-64: 6.1 (HVO).
01:44:50.3
36.4° N., 139.9° E.
Central Honshu, Japan

h about 67 km
Magnitude 4.7 (CGS).

19



Table 5.--Distant earthguakes—-Continued
April 11 ) April 13--Continued
M Z iP 01:13:19.7 ¢ C&GS card--Continued
A Z  iP 19.5 c 6.9° N., 126.6° E.
U Z iP 19.6 ¢ Near east coast of Mindanao,
Pa Z iP 20.9 ¢ Philippine Islands
NB Z eP 20.0 ¢ h about 110 km.
Hi Z eP 22.h ¢ :
C8GS card 33-6k: April 1h
01:04:30.2 )
29.0° ., 178.9° W. M Z iP 16:31:53.6 d
Kermadec Islands C&GS card 35-6L:
h about 302 km 16:18:54
Magnitude 5.3 (CGS). 8.6° s., 117.3° E.
Sumbawa Island region
April 12 h about 58 km
M z iP 11:20:40.8 ¢ Magnitude 5.3 (CGS).
A zZ iP 40.3 ¢ . '
D 7 iP 11:20:39.6 ¢ April 16
MP 7 P Lo.1 '
I 7 P 40,3 . M 7 eP 01:14:23.8 ¢
P Z P Lo
2 © ¢ C&GS card 35-6k:
NB Z iP 40.3 ¢ o100 : 3k
Hi 2 iP 42.9 ¢ - 0L:0%:3%.5
Ke 7 ip 39.5 ¢ 37.0° N., 1hk2.7° E.
Ha 7 ipP L6.7 ¢ Off East coast of Honshu, Japan
) h about 38 km
C&GS card 36-6L: Magnitude 5.1 (CGS).
11:10:54.8 .
33.9° 5., 179.8° W. April 16
Kermadec Islands
b about 89 km U PEZ eR 14:00:46
Magnitude 5.4 (CGS).
gnitude 5.4 (CGS) C8GS card 35-6k:
April 13 13:43:08.9
M 7 P 08:5k L q 52.1° N., 169.L4° W.
A 7 ZP > 58 8 a Fox Islands, Aleutian Islands
D 7, eP M9.3 a h about 33 km
Magnitude 4.9 (CGS).
C&GS card 33-6k: :
08:145:24.6  April 16
22.3° N., 1k2.1° E. o
Bonin Islands region M Z P lh.lh.Sg i d
h about 309 km | D Z P 56' d
Magnitude 5.1 (cas). Na 2 eP 56.3 d
C&GS card 35-6L:
April 13 o 14:05:14.9
M z iP 11:38:3k.04 7.0% 8., 155.7" E.
A 7 iP 34.3 d Solomon Islands
Felt: Kieta & Omori
C&GS card 33-6L: h about 78 km
11:26:52.1 Magnitude 5.4 (CGS).

20



Table 5.--Distant earthquakes--Continued

April 17, 1964

M Z iP 06:09:
D zZ iP
Pa Z eP
NB 7 iP
Hi z iP
Na Z eP
Ke Z iP
Ke Z Tmax 07:08:
C&GS card 35-6kL:

06:00:00.2

6.6° 8., 154.9° E.

Solomon Islands

Felt: Buin & Omori

h about 85 km

Magnitude 5.4 (CGS),

6.4 (uvO).

April 19
U PEZ  ePS 1441
U PEZ eSS 1447
U PEZ eR 14:03:

C&GS card 35-6k:

14:12:21.9
60.5° 8., 58.3° sS.
Near South Shetland Islands

h about 33 km

Magnitude 5.4 (CGS).

April 22
M Z
A Z
NB Z
Ha Z

C&GS card 36-6L4:
20:00:22.8

iP
eP
iP
iP

20:09:

15.5° S., 167.5° E.
New Hebrides Islands

h about 123 km

Magnitude 5.0 (CGS).
April 23

M
A
D
U
Pa
NB
Hi

NNNNNNDN

iP
iP
iP
iP
eP
iP
iP

03:Lk:

8[\)[\)[\)[\)[\)1\)&)

10
ok
18

F 50 O\W0 O\
~_U 0 O\

Q9.
09.
08.
12.

26.
6.

25.

8.
25,
28.

w <\ \O
o ATy

Ul WUl w1 O\ 0o

OO0 00000

Qoo oo
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Agril 23--Continued

Ke 2 iP 23.3 ¢
U PEZ iPP 03:47:33

U PEZ iPPP 03:49:28

U PEZ iS  03:5Lk:11

U PEZ iSS 03:59:08

U PEZ 1iSSS 0L:02:38

U PEN iG  OL:0L4:19

U PEZ iR  0L:07:16
C&GS card 36-6L:

03:32:50.3

5’30 S-’ l3ll'-oo E.
Aru Islands region
h about 33 km

Felt: Darwin, Australia
Magnitude 6.4 (CGS),
6.8 (HVO).

April 24
M Z eP  06:06:36.2 4
D Z eP 35.5 d
Pa Z eP 39.2 4
NB Z iP 36.1 4d
Hi % iP 38.7 4
Na 2 iP 34.9 a
Ke Z eP 33.0 4
U PEZ i 06:07:06
U PEN iS  06:15:1kL
U PEE iG 06:22:26
§) PEZ iR  06:25:1h4

C&GS card 39-64:
05:56:10.1
5.1° 8., 1hk.2° E.
North-East New Guinea

h about 106 km

Slight damage at Hagne
Felt widely

Magnitude 6.5-6.75 (Brk),

6.3 (cas), 7 (HVO).



Table 5.--Distant earthquakes--Continued

April 2L, 1964

M 7 eP 14:50:50.1 ¢
A Z iP 49.6 ¢
D z iP 50.0 c
8) Z iP 49.9 ¢
NB 7z iP 52.9 c
Hi 7 eP 4g.3 ¢

C&GS card 38-6k:

14:40:28.3

13.3° N., 88.8° w.

Near coast of El 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 39-6L:

06:4k:25.1

60.1° S., 151.0° E.

Balleny Islands region

h about 33 km

Magnitude 5.0 (CGS), 6.0 (HVO).

April 28

M Z Tmax 13:12:50
A Z Tmax 51
D Z Tmax 51
0) Z Tmax 35
Pa Z Tmax 25
NB Z Tmax 50
Hi Z Tmax 09

C&GS card 38-6k:

12:21:25.6
59.0° N., 138.7° W.

Near coast of southeastern Alaska

h about 33 km
Magnitude 4.6 (CGS).

April 30
M Z eP 16:13:06.0 4
U PEN eS 16:21:11
U PEN eG 16:26:53
U PEZ eR 16:29:09
NB Z Tmax  17:14:09

C&GS card Lo-6L:

16:03:31. 4

L.6° 5., 153.2° E.
New Ireland region
h about T8 km

Felt: Londolovit, Rabaul
Magnitude 5.2 {(CGS), 5.8 (HVO).

May 2
M z iP 16:20:04.0 4
U Z eP ok.8 a
U PEN iS 16:27:25
U PEN iG 16:32:15
U PEZ iR 16:34:31
C&GS card 38-6k:

16:11:00.2

45.5° 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

11.1° 8., 162.2° E.

Solomon Islands

h about 4O 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 7 iP 16.5 4
Pa Z eP 17.0 ¢
NB 7 iP 4.1 ¢
Hi 7 eP 16.1 ¢
Na Z eP 15.6 4
Ke Z eP 12.0 ¢
Ha Z eP 08:08:07.3 ¢
U PEE iS 08:16:31
U PEN iG 08:22:47
U PEZ iR 08:2k4:51

C&GS card LO-6lk:

22

07:58:1k.3
40.4° N., 139.0° E.
Off coast of northern Honshu,
Japan.
Felt: Northern Honshu and
Hokkaido.
h about 33 km
Magnitude 7 (Pas), 7 (Brk),
6.5-6.75 (Pal),
6.2 (ces), 7.1 (HVO).



Table 5.--Distant earthquakes--Continued

May T
Ke Z iP
C&GS card LO-6k:

11:11:04.9
30.6° N., 137.7° E.

11:20:30.3 ¢

Off south coast of Honshu, Japan

h about 469 km
Magnitude 5.1 (CGS).

May 7
M 7 eP 20:22:50.0 4
U PEN iS 20:31:07
8 PEZ eSS 20:35:03
U PEN iG 20:37:09
U PEZ iR 20:39:23
C&GS card 38-6L4:
20:12:49.3

40.5° N., 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).

8
U PEZ
U PEZ

:

eS
eR

23:52:59
23:56:17

C&GS card 38-64:
23:40:4h, 1
52.2° N., 169.5° W.
Adreanof Islands, Aleutian
Islands
h about 20 km
Magnitude 5.2 (CGS).

May 9
M 7 eP 02:09:16.3 ¢
U PEZ eR 02:17:59
C&GS card L0O-6L:

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 Z iP 29.8 ¢
U Z eP 30.1 ¢
NB Z iP 28.L4 ¢
Hi Z eP 30.7 c
Ke z iP 25.7 ¢

C&GS card Lo-6L:
05:39:42.6
29.0° N., 141.5° E.
Bonin Islands region
h about 62 km
Magnitude L4.75-5 (Brk), 5.3
(cas).

May 10
Pa Z Tmax

C&GS card 4o-6k:
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 7 eP 05:35:08.7 ¢
A Z iP 08.6 ¢
U Z eP 08.8 ¢
Ke Z eP 05.0 ¢
1§) PEN iS 05:43:05
U PEZ iR 05:52:27
C&GS card LL-6L:

05:25:26.1

32.8° s., 178.3° W.

Kermadec Islands region

h about 33 km

Magnitude 5.3 (CGS), 6.6 (HVO).

May 15
U PEE iS 11:08:LkL
U PEN eG 11:15:37
U PEZ iR 11:17:33
C&GS card L3-6L:

10:50:21

3.5° 8., 149.1° E.

Blsmark Sea

h about 44 km

Magnitude 4.7 (CGS), 5.9 (HVO).



Table 5.--Distant earthquakes--Continued

May 16,

A Z eP 16:17:28.5 ¢
U PEE iS 16:25:27

U PEZ . eR  16:3&:29

C&GS card LL-6L:
16:07:46.2
32.8° 5., 178.3° W.
Kermadec Islands region
h about 33 km
Magnitude 6.0 (Pas), 5.4 {cas),

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 L45-6k4:

19:26:20.6

35.2° N., 35.9° W.

North Atlantic Ocean

h about 33 km

Magnitude 6.5 (Pas), 5.75-6 (Brk),
6-6.25 (Pal), 5.6

(ces), 6.4 (mvo).
May 18
M Z eP 14:20:26.3 ¢
C&GS card L3-6L:
14:12:10.1

21.2° 8., 17h.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 G 23:35:39
U PEZ eR 23:38:39
C&GS card L43-6L:
23:03:41.8

0.7° 8., 80.2° W.

Near coast of Ecuador

h about 54 km

Magnitude 5.5 (Pal), 5.25-5.5
(Brk), 5.4 (cas),
6.1 (uvo).

2L

May 20

M 7 eP 06:12:09.9
D 7 eP 08.9
U Z iP - 09.8
Hi Z eP 12.6
Ke Z eP 06.2
C&GES card L3-6lk:

06:01:14.8

2.7° 8., 139.3° E.

Near north coast of western
New Guinea

h about 61 km

Magnitude 5.8 (CGS).

May 23

M 7 iP 11:31:58.1
D 7 iP 58.0
U 7 eP 58.3
Pa 7 eP 59.8
NB Z iP 56.9
Ke: 7 iP 54,5
C&GS card L43-6L:

11:22:33.3

28.6° N., 139.4° E.-
Bonin Islands region
h about 409 km

Magnitude 5.1 (CGS).

May 2k
PEZ eR

C&GS card 43-6k:
10:31:24.1
34.3° N., 141.1° E.
Near east coast of Honshu,
Japan
h about 33 km
Magnitude 5.2 (CGS).

10:57:15

May 26

M z iP 09:50:27. 3
A Z iP 27.8
D 7 iP 26.8
MP z iP 28.3
U z iP 27.5
C8&GS card 43-6k:

09:40:57.9

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

QO 0000

Q00000

QO 0000



Table 5.--Distant earthquakes--Continued

May 26, 1964 May 26--Continued
M 7 iP! 11:18:06.0 4 C&GS card--Continued
A 7z eP! 05.4 a
D 7 eP' 05.6 4 h about 120 km
MP z ip! ok.9 a4 Magnitude T.5-7.75 (Pas),
U z eP' 05.5 d T.5-7.75 (Brk),
Na Z ip' ok.9 4 T7-7.25 (Pal), 7.6 (HVO).
Ha Z ip! 07.7 a
U PEZ P 11:14:53 ¢ May 29
U PEZ ipP 11:15:21 ¢ M Z iP 19:10:13.3 ¢
U PEZ  iP! 11:18:09 A 7 iP 12.7 ¢
U PEZ  ipP' 11:18:38 MP Z iP 12.6 ¢
U PEZ  iPP 11:20:06 U 7 iP 12.8 ¢
U PEZ ?SPP 11:20:48 &GS card L6-Eh
U PEZ i 11:21:58 19:01:57.0
U PEZ  ePPP 11:22:56 26'1°'s . 178.3° |
U PEN  eSKKS 11:25:54 F.i. 1 i’ d7 DO
U PEN &S 11:27:46 tJi Lslands region
- h about 613 km
U PEN i 11:29:36 Magnitude k.1 (CGS)
U PEZ  iPS 11:30:18 gnitude &.-L '
U PEN  ipPS 11:30:42 May 30
g gEZ isPS 11:30: 5k M Z iP  14:40:33.0 ¢
EE i 11:31:0kL U 7 b 33.6
U PEE  iSPP 11:31:18 - eP s ¢
U PEZ  iSKKP 11:31:43 : € D¢
, Hi Z eP 3h.1 ¢
U PEZ i 11:32:18
, Na Z eP 33.7 ¢
U PEZ i 11:33:26
. Ha % eP 2L, 0 ¢
U PEE i 11:34:48 ;
. U PEE iS  1L:48:34
U PEZ i 11:35:23
. U PEZ eSS 1L4:50:28
U PEN iSS 11:36:54 e PEZ iR 1k:57:0L
U PEN  isSS 11:37:L46 + P2l
U PEN i 11:39:48 C&GS card L3-6L:
U PEE i 11:40:38 14:30:45.3
U PEE  iSSS 11:42:00 36.2° N., 141.1° E.
U PEE i 11:45:14 Near east coast of Honshu,
U PEZ i 11:46:21 Japan.
U PEZ i 11:48:2L4 h about 49 km
U PEZ i 11:49:26 Magnitude 5.5-5.75 (Pal),
U PEN iG 11:51:30 5.4 (cas), 6.0 (HVO).
U PEN i 11:54:48 May 31
U PEN i 11:56:54 =2y o=
U PEZ i 11:57:56 M 7 eP 00:49:55.5 4
U PEZ i 12:02:38 A 7 eP 56.8 4
U PEN i 12:0Lk:23 D Z eP 55.8 4
U PEN i 12:06:43 U 7 eP 56.3 d
U PEN i 12:10:48 Pa 2 eP 57.3 d
U PEZ i 12:13:00 NB Z eP 54,3 4
C&GS card L6-6L: HLZoer 22-2 4
Na 2 eP 56.8 d
10:59:12.3 X 7 P 0
56.2° S., 27.8° W. ne © 02.0 d
2 Ha 2 iP Ly, 9 a

Sandwich Islands
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Table 5.--Distant earthquakes--Continued

May 31, 1964--Continued June 8--Continued
U PEE iS 00:57:27 C&GS card 46-6k:
U PEZ  iSS 01:01:10 22:53:21.7
U PEE G 01:02:38 17.7° N., 145.7° E.
U PEZ iR 01:04:50 Mariana Islands
Ha Z Tmax  Ol:46:07 h about 163 km
C8GS card 43-6k: Magnitude 5.4 (CGS).
00:40:36. L June 10
43,5° N., 146.8° E. : a0,
Kurile Islands M z iP 18:39:56.5 4
h about 48 km C&GS card 50-64:
Magnitude 6.5-6.75 (Pal), 6.3 18:26:54. 5
(cas), 7.2 (HVO). 9.4° 8., 117.6° E.
Sumbawa region
June 6 h about 33 km
M z ip 19:18:02.2 ¢ Magnitude 5.0 (cas).
A 7 iP 00.4 ¢ June 10
D Z iP 00.6 ¢ :
U 7 eP 00.7 c M 7 iP 22:28:21.9 d
Pa Z eP 19:17:59.5 ¢ A Z iP 22.1 d
NB Z iP 19:18:03.5 ¢ D Z eP 2l.4 4
Hi 7 eP 01.8 ¢ MP 7 iP 23.0 d
Na Z eP 0lL.7 ¢ U Z eP 22.0 d
Ha 7 iP 11.1 ¢ NB Z iP 20.7 4
M 7 Tmax  20:23:56 Hi Z eP 23.9 d
A Z Tmax 57 Ke Z eP 19.9 4
D 7 ©  Tmax 56 Ha Z eP 16.7 4
U 7 Tmax 5k U PEZ ipP 20:28:45
Pa Z Tmax 35 U PEZ isP 22:29:06
NB 7 Tmax  20:24:02 U PEZ i 22:51:38
Na 7 Tmax  20:23:LL
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