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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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HAWAIIAN VOLCANO OBSERVATORY SUMMARY 25
By R, Y. Koyanagi, H. L. Krivoy, and A. T. Okamura

Introduction

Of interest to students of Hawaiian volcanism are the various
approaches to the natural history of this region. Dr. Chester K.
Wentworth of the HVO staff very kindly prepared the following short
summary of his more detailed work on the subject of the history of
the Hawaiian Volcano Observatory. We are very pleased to present
this abstract, therefore, as a guide to historical researches in
Hawaiian volcanism. Scientists, as well as the agencies which support
them, are quite incidental to the ageless volcanic process. Dr,
Wentworth describes the painful--often penurious--circumstances under
which workers in Hawaii have labored to examine a minuscule sample
of the countless events that have built the volcanoes.,

History of the Hawaiian Volcano Observatory
By Chester K, Wentworth

The earliest recording of events and history at
Kilauea Volcano was the work of certain individuals among
the Protestant missionaries, who first arrived in Hawaii
in 1820, There were legends among the Polynesians for the
preceding centuries, which were recorded by the mission-
aries, and also a few notes from the voyages of Cook and
Vancouver,

The condition and history of Kilauea first became -known
to the world through the journals and diaries of certain
members of the missionary company who speculated about
volcanic behavior at the time when valid accounts were just
beginning to be formulated in the rest of the world. There
were also the visits of naval expeditions coming to Hawaii
with various missions in the first half of the 19th century;
these usually visited Kilauea as a favored 'world wonder."
Several of these expeditions left printed accounts or maps.
Later there were specific scientific missions that issued
reports,

From the arrival of the missionaries, there were
individuals among them who made repeated-visits to the
volcanoes and developed a comparative narrative. There was
a growing facility and permanence of communication. Among
the recurrent visitors were those who emphasized the need
for a permanent agency and station for observation and
analysis of Kilauea, Such suggestions were made for 50
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years before the first effective steps were taken by Thomas

A. Jaggar to organize local interest by means of the Hawaiian
Volcano Research Association and to gain the support of the
Massachusetts Institute of Technology. The first continued
observations were made by F. A, Perret, in 1911, from temporary
buildings on the floor of Kilauea caldera, near the edge of

the Halemaumau pit, In early 1912, a permanent observatory
building was built, largely with labor and materials donated by
the citizens of Hilo, and T. A. Jaggar arrived to take resident
charge, with the continued cooperation of H.V.R.A, and M,I.T.

Publication of the Bulletins of the Hawaiian Volcano
Observatory was commenced. During the first decade of the
Observatory, Perret, and H. O, Wood were observers, Later,
in 1919, the sponsorship of the Observatory, with the same
staff and facilities, was transferred to the U.S. Weather
Bureau, At that time R, H. Finch, who had been with the
latter bureau, came out as assistant to Jaggar.

In 1924 came the spectacular steam-blast eruption by
which Halemaumau was enlarged to 3,000 feet in diameter and
more than 1,300 feet deep. In July 1924 the Observatory
control was assumed by the U,S, Geological Survey. After
the 1924 explosion, Halemaumau was filled slowly; mostly by
small flows coming into the bottom of the shallowing pit.
Different techniques continued to be devised for studying
the underground activity, In 1935 the Volcano Observatory
became a part of the Hawaii National Park with the same
objectives as before but with a closer participation in the
work of the Park Service,

Dr. Jaggar retired in 1940, During the ensuing several
years of the war, Finch, who had succeeded Jaggar as volcan-
ologist, managed to keep active a minimum program of observations.
He also preserved intact essential property of the Observatory
which otherwise might have been lost in the course of moves
made necessary by the burning of the Volcano House hotel and
by growth of Park Service activities, Late in 1947, the
station was transferred back to the U.S. Geological Survey.
Since that time there has been a continued growth of the staff
in numbers and skills, The facilities and support have been
greatly increased.

The 1950's and early 1960's were marked by several types
of activity, adding greatly to the experience of observers
of this generation., However, Kilauea being a prodigious
uncontrolled phenomenon of irregular habits, it is increasingly
evident that only observing and recording events over many
human generations, or thousands of years, can build a picture
of total activity that will support any presumption to
generalize or predict,



Chronological summary

The summit of Kilauea Volcano continued to swell throughout the
last quarter of 1961 and the first quarter of 1962, Outward tilting
of the ground at the inner ring of tilt-bases (U, TM, Kea, and Kam)
averaged about 12 microradians per month from October 8, 1961 to
January 5, 1962 (fig. 1) and about 6 microradians per month from
January 5, 1962 to March 29, 1962 (fig. 2). The most distant
tilt-base, HP, tilted gently toward the caldera during both quarters,
while gentle tilting at Kal and KN showed no consistent tilting
pattern.

The frequency of feeble shallow earthquakes from the vicinity
of Kilauea caldera increased steadily throughout the quarter., From
about 20 per day during the last 3 months of 1961, the average daily
count of these earthquakes increased to 46, 53, and 83 during January,
February, and March, respectively. Earthquakes from the source about
30 km beneath Halemaumau were prominent again during this quarter,
averaging nearly 10 per day; the largest number-~ll3«-occurred on March
23, In late February another persistent source of earthquakes developed
along the southeastern flank of Kilauea. -The seismograms of these
earthquakes are very difficult to interpret: normal phases, such as S,
are very poorly developed, and recorded amplitudes diminish rapidly
between the nearest stations (A, N, and U) and the next closest ones
(Pa, D, ML, Hi),

Five earthquakes were reported felt during January; all of them
were associated with Kilauea Volcano., The largest, of magnitude 4.0,
originated 14 km southwest of Pahoa on January 7 and was felt
throughout the island. The three earthquakes felt during February
all originated about 30 km beneath Kilauea caldera on February 7,
The largest earthquake of the month was not felt., It occurred beneath
the sea about 35 km southeast of Cape Kumukahi on February 10,

Eight earthquakes were reported felt during March, and all but
one of them originated beneath Kilauea. The one exception occurred
at a depth of about 15 km beneath Puu Waawaa on March 9., It has a
magnitude of about 4.0 and was felt over half of the island. The two
largest earthquakes of the month both originated about 30 km beneath
Halemaumau and were felt over the entire island. The first, with a
magnitude of 4.4, occurred on March 23; the second, with a magnitude
of 4,5, occurred on March 30,

Tilting_pf 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

3
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Figure 1,--Tilting of the ground around Kilauea caldera, October 8, 1961,
to January 5, 1962, 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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Figure 2,--Tilting of the ground around Kilauea caldera, January 5, 1962,
to March 29, 1962, 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. The area covered by this diagram has been increased to
include the new tilt base at Kapapala (Kap).
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Table 1,--Tilt coordinates at Uwekahuna vault, January, February, and
‘March, 1962

Date N-S E-W Date N-8 E-W
Jan. 7 411 553 | Feb. 18 »u23 543
14 418 551 | 25 426 537

21 418 552 Mar., 4 427 | 536

28 419 550 11 |-u38 537
Feb, 4 419 546 18 429 535
11 421 546 25 429 536




(table 2). The attitude of the ground surface at each tilt base is
reported in terms of north-south and east-west-tilt coordinates. Both
coordinates at 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,
that is, to a relative subsidence toward the north and east. A l-unit
change in coordinate corresponds to a tilting of 1 microradian (1 mm
per km) in the direction indicated.

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
farther 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, My A, D, N). 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 identi-
fiable phases from distant earthquakes are listed in table 5.

Locations of the seismograph stations are shown on figure 3, and
essential data on the stations are given in table 6.



Table 2.--Tilt coordinates and chagggs at bases around Kilauea caldera (see fig§, 1 and 2)

Tilt base Date Tilt coordinates Rate (107° rad/mo) Date of
(location) (1962) and direction of last
tilting since . reading
N-S E-W last reading (1961)
Uwekahuna .
(19°25.5' N., 155°17.4' W,) Jan, 2 394,1 531.1 17.3 N. 44° w, Oct. 6
Tree Molds
(19°26,3' N., 155°17.3' W.) i 412,9 519.,u4 8.7 N. 22° W. 7
Sand Spit
(19°24,1' N,, 155°16.8' W.) 9 suy,1 693.4 2.0 N, 29° W, 11
Kalihipaa
(19°21.,4' N,, 155°15.3' W.) 5 583.4 422.3 1.1 S. 18° E. ' 8
Keamoku
(19°25.,1' N,, 155°19,0' W.) 5 u47,0 651.0 9.0 N. 82° W. 8
Kamokukolau
(19°22.7' N,, 155°16.6' W.) 3 733.6 489,0 14.4 S. 29° E. 7
Kipuka Nene
(19°19.4! N., 155°16.7' W.) y 516.7 494.4 o.u4 N. 66° W. 9
Hilina Pali
(19°18.2' N., 155°18.6"' W.) 8 513.7 499.2 1.0 N. 28° E. 9
Mehana
(19°26,2' N., 155°14.3' W,) 2 525.7 536.6 3.3 N. 83° E, 10
Kapapala Ranch
(19°20,5' N., 155°23.8' W.) 9 501.0 501.4 0.8 N. 55° E. 10




Table 2.--Tilt coordinates and changes at bases around Kilauea caldera (see figs. 1 and 2)

Tilt base Date Tilt coordinates Rate,(lO"6 rad/mo) Date of
(location) (1962) and direction of last
_ tilting since reading
N-S E-W §° 1last reading (1962)
Uwekahuna N
(19°25,5' N., 155°17.4' W,) ] Mar. 27 409,2 521.3 6.4 N. 33° W, Jan. 2
Tree Molds
(19°26.3' N., 155°17.3' W.) 27 420.5 517.5 2.8 N. 14° W. y
Sand Spit
(19°24,1"' N., 155°16,8' W.) 29 849,2 701.9 3.7 N. 58° E., 9
Kalihipaa .
(19°21.4' N,, 155°15.3' W,) 28 583.2 422,1 0.1 S. 56° W. 5
Keamoku .
(19°25,1" N., 155°19.0' W.) 29 453.8 637.6 5.4 N. 63° W, 5
Kamokukolau
(19°22,7" N., 155°16.6" W.) 28 717.6 499,6 6.8 S. 34° E. 3
Kipuka Nene
(19°19,4! N., 155°16.7' W.,)§ Apr. 5 516.4 494.6 0.1 S. 34° E, 4
Hilina Pali
(19°18,2! N., 155°18.6' W.) 4 515.0 498.2 0.6 N, 50° W, 8
Mehana
(19°26,.2" N,, 155°14.3"' We)f emmmoee e ] e - ———— mececoene | cececccea—-
Kapapala Ranch
(19°20,5"' N., 155°23,.8' W.,)] Mar. 30 500.0 501.u4 O.4 Due south 9
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Figure 3,--Map of the island of Hawaii showing seismograph stations
operated by the Geological Survey and localities mentioned in the
text. Epicenters of local earthquakes are given in terms of
geographic coordinates, which are indicated at the edges of the
map.
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Table 3, summary 25, p:

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

caldera (U, M, A, D, and N)

[Tremor is separated into three categories--(1l) deep, (2) intermediate, and (3) shallow--on the
basis of relative amplitudes on seismographs in the summit region.
tremor is presumed to be associated with movement of magma within the central complex of Kilauea.

Halemaumau rock slides (4) are

seismograph.

Earthquake categories are:

S

adjacent portion of the Kaoiki fault system;

shallow earthquakes in the Kilauea caldera region;
shallow earthquakes along the SW, rift zone of Kilauea and the

Unless otherwise stated,

detected by the characteristic record they produce on the North Pit

earthquakes along the eastern half of Kilauea's east rift zonej;
earthquakes from a source about 30 km beneath Halemaumau;

9, shallow earthquakes along the Kalapana Trail (SE. flank of Kilauea
10 to 15 km W. of Kalapana);
10, earthquakes from other regions: Kona, Mauna Kea, etc. ]
Date Tremor (in minutes) Halemaumau |Kilauea | SW. | E. 30 }Kalapana Others
(1962) slides caldera |rift |rift | km | Trail
Deep |Intermediate |Shallow
1 2 3 4 5 6 7 8 9 10
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an

13 L e It It 51 5 1 3] —=mmmeee 1 (Kona)
| —--- 3 9 1 95 7| —mm=| 6] mmmmeeae 3
-3 [y [ — ) [ — 81 ) [ - | [ 3
A1) [ [ [ [ —— 35| 10| c===| 3| mcmmmmee | mmmmmmmeeo
17 e B B e B 70 8] ===~ 6] —--meee- 1
18| ---- ) [ R ——— Y 3| -—--- 7) [ — 3 (15 km)
19| —cme ]| mmccccc—eaa 8| mecememeaa Ly y 2 2| —=emmm—- 1 (Kona)
20 | cmmm | mmmmmmmmeeee p) [ —— 31 8 ) [ [ .
3 [y [ I 1 22 8| mmmm| 8] mmmmmmmm | el
22 ———— Tl =—mmmme | cmmmcccee 36 h| cee= 2] ——em———- 1 (Kona)
2 B B B T LT [RPEPRERE I [ —— 23 10 i L Y 1 (Mauna Loa)
24 | —-m- ) [ — 2 30 8 ST T [P, .
25 ———— 5| ~=—=men| e 45 5 2 3| ==mceeen | cmccmcr e
26 [ -==m 1) [ 22 W | cemm | 18] mmmmmmee | mcmmmmea o
27 | ---- ) [ [ —— 27 11 | ---- T [N
28 | —-e- | mmmmmmmemeee | cmmmcee ]| e 33 8 2 6| =—mmee—— 1 (Kona)
29 | mmee | cmcmmmmeeee v/ [ 31 5 ST [ SR, R,
cToJ [RNO VI [V R — 29 6 1 ) [ .
31 LT B e Pt Bt 33 22 | ==== 3| ~emceeee 1
Feb., 1 15| mmemmmmmmeee | meeeee 2 25 5 4| 2| ===2e=== |1 (Kona)
2| mmeo | e | e | oo 60 8 o) [RTY R — 1 (S. Point)
cJ) [N |, [ 1 47 9| —-=| 7| ammmmme- 1 (Kona)
(TR [NV | VUNIEIIVIOUIY | UV [ 51| 10| =com| 12| memmmome | oo
5| —-mm (T (PR | ——— 60| 13 1| 5| mmmmemmm | e e
6 ———— 2| mmmemen | ccmeccaea- 74 18 1 13| ===mme- 6
/2N [ Ry [ (S ——— 40 8 I [ 10 [, .
:J) SRR UVIORPIIPIRIIIRY RIS PR 35| 1 3| 3] —eeemee- 1 (Kona)
-7 [ . ) [ 30 /2 (RSSO [ (RO | .
10| ---- v [ 1 58 3 2 4| mmmmmmee 3
11 | === | mmmmmmccecce | e 2 59 7| ---- 7| =emmee—- 1 (Kona)
12| ---- ] [ — 3 vo| 10 1| 3] memmmmee | mmmmmmeeee o
13| ---- [ [ — 7 45 6 1 <) [,
[TUN (RIS R 5 4y 16 1 Y [
15| ~eme | mmecmcmcccee | mmmmeee | e 40 1y 3 ) [ —— 3 (Kohala, Kona)
16 | == | cmmmmmmmeee | e 1 25 3 [— Y [ — 2
) (SRR [Ny [V 52| 10 1] —me| mmmmeeee 2
ST (R PRI S R 27| 13| -e==] 3| cmmmmooe | mmmmmmeeee el
I B B e I T T —— 33 17 1 3| ~mmmeee- 1 (Kona)
20| =-== ] mmmmemmcmcee | cmmmcee| mmmeeee 52 7 1 3| ~mmmmmm- 1 (Mauna Loa)
72 1) [ [ ———— 3 70 8 1] 4] memmmmee | oo
73 [ [N [ S 38 | === | -===| 11 7 3 [ ——




@11

Mar.

- o
- -
- - -
- - -
- an -

35
39

............
------------
------------
------------
------------
............
............
------------
............
............
............
............
............
............
............
------------
............
------------
............
............
- s - -
............
............
............
------------
------------
............
............
............
------------

- > - - - -

- - -

55
70
65
66
66
70

73
100
67
82
8l
150
1585
96
95
103
96
70
70
57
6u4
60
50
55
51
65
62
58
50
72
74
59
61
120
146
85
160

11
12

13

15

13
20
16

13
21
35
33
26
11

10

14

11
12

27
30

30
17
24
14
19

FWWONNOIEHENNDNON

O F 0 ww

N
w N F

[
N WKHEFNMFEFNOOOONWF

113
24
17

14

20
10

1 (Naalehu)
2 (Mauna Loa)
1 (0laa)

P L L L L T T TP

1 (S. Point)
(S. Point)

N




¢t

Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
Januasz;_fEBruagz' and MarcE. 1962

[Except for smaller earthquakes of special interest, only earthquakes with magnitudes of 2.5 or
greater are listed, Origin time is Hawaiian standard.

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 in other summaries. They were
prominent in this quarter and so are listed in this abbreviated fashion. The best mean focus
for this group is beneath Halemaumau at a depth of 30 km.(19°24,1' N., 155°17.1' W.).

In the Chronological summary another recurrent earthquake type was described. The table of daily
events in this quarter has been expanded to include earthquakes of this type, which are listed
in column 9 (table 3). In the following list, origin times of these quakes are followed by
"KT" (Kalapana Trail). The tentative epicenter for these quakes is 19°20' N., 155°05' W. This
location is remote from habitation and traffic, and these quakes are generally not felt,
Because they originate at very shallow depths and far from our seismometer concentrations,
these quakes are poorly recorded, and the epicenter given above is only approximate]

Date Time Magnitude Epicenter Remarks
(1962)
h Im s Lat. N. Long. W, Description
Jan, 3 {11 J51 Ju41.8 3.1 19°27.0' §155°11.7'] 12 km ENE. of Uwekahuna 25 km deep.
o : seismograph. Felt at
Volcano.
3 18 {16 ju41.6 3.1 19°26.6' §155°12,5"'§ 10 km ENE. of Uwekahuna Do.
seismograph, Felt at
Volcano.
4 f§06 §39 §55.1 2.8 19°56.5' §155°05.5"'} 12 km NNE. of Pepeekeo-- 12.5 km deep.
5 J01 §23 {35.4 2,8 19°18,8' §155°07,0'} 11 km NE, of Apua Point- | 3 km deep.
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Table 4,--Local earthquakes recorded by seismogzaghs.of the U.S. Geological Survey,
_ Januasz"Februarzi'and'Marchi‘196217Cont1nued- i

Date Time Magnitude Epicenter Remarks
(1962)
h im s Lat. N. Long. W. Description
Jan, 5 f11 57 § 04,6 : 3.0 19°23,5' §155°23,2'§ 7 km N. of Desert 13 km deep.
seismograph.
6 JO5 §36§ 46,3 2.7 KM 30,
7 JO1 Ju0 § 55.1 . 2.3 19°12.1' §155°13.8'} 7 km SW. of Apua Point--- ]15 km deep,
7 §02 §57 § 53.4 4,0 19°24,5" §155°03.1'f 14 km SW. of Pahoa. Felt |5 km deep.
: ' throughout the island..
7 §09 117 ) 27.6 2,7 19°31.1" §155°36.0'} 5 km NNW. of Mokuaweoweo |3 km deep.
caldera.
7 §12 §29 ] 29.4 2,9 KM 30,
8 115 18} 17.7 2.5 KM 30,
9 J17 Juu ] 22,4 3,0 19°13,2"' 1155°32.8"'} 8 km WNW. of Pahala-==-=-- 12.5 km deep.
10 J02 }57 ] 50.8 3,0 KM 30,
10 §16 §59 ] 52,1 2,9 21°16.0" | 155°25,0'] 125 km NE of Upolu Point= J=-=-=do===c=-==
14 fos J10§ u49.9 2.9 19°30,0° §155°42,2"'} 22 km ESE. of Kealakekua- |3 km deep.
17 §18 |58 ] u45.5 2.3 19°20,2' }155°13.3'f] 7 km SE. of Ahua 8 km deep.

seismograph.
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Table 4.,--Local earthquakes recorded b
anuary,

. seismographs. of the U.S. Geological Survey,
February, and Marchl_1962-f00nt1nged>

Date Time Magnitude Epicenter Remarks
(1962) . ‘ :
h im s Lat., N, | Long., W, Description
Jan, 18 §17 J07 }06.5 2.4 KM 30.
20 §J03 §01 320.3 2,6 19°31.8"' §155°42,9' § 23 km E. of Kealakekua---{ 3 km deep.
21 Jo4 §05 136,.5 3.1 19©23,0' §155°02,0' § 7 km NW. of Kalapana===--- 50 km deep.
21 J16 {31 J08.9 2.8 KM 30. Felt at Volcano.
25 §07 }55 Ju5.9 2,3 19°06,.2' §155°45,5' § 20 km WNW. of Naalehu----} 8 km deep.
26 J14 Jou4 §23.2 3.3 i9°15.8' 155°12,8' § 2 km W. of Apua Point. 15 km deep.
Felt from Hilo to
Volcano.
28 §08 121 }51.5 3.0 19°35,8"' §155°49,8"' § 13 km NE. of Kealakekua--§ 3 km deep.
Feb. 1}]19 J30}]08,3 2.5 19°31.0" §154°35,0' § 25 km E. of Cape 12,5 km deep.
Kumukahi.,
3123 Ju41§25.7 2.0 19°22,8" §155°26,2' § 8km NW., of Desert 8 km deep.
seismograph.
4 107 §33 §26.2 3.0 19°42,2" §155°56,0' § 21 km NNW. of Kealakekua-{ 8 km-—deep.
6119 §J27]126.1 2,2 19°20,7" § 155°04,3' § 22 km SW. of Pahoa======- 5 km deep.
6]20 Ju9 J42,1 2.8 19°22,17 §154°51,7" {1 17 km SE. of Pahoa======- 8 km deep,
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Table U4,--Local earthquakes recorded b
~ January, February, and March, 1962--Continued

seismographs of the U.S. Geological. Survey,

Remarks

Date Time Magnitude Epicenter
(1962) .
h |m s Lat. N, Long. W. Description
Feb. 6 22 J49 00,0 2,8 19°50.4" § 155°34,4' | 30 km SSW., of Honokaa---- |3 km aeep.
7 401 §30 § 25.2 2.9 KM 30,
7 Jos Jos | 20.3 2.9 KM 30.
7 {10 Jos | 35.2 3.5 KM 30, Felt at Volcano.
7 §10 §10 ¢ 43,0 3.5 KM 30. Felt at Volcano.
7 §10 49 18.3 2,7 KM 30.
7 §11 §13 § 40.9 2.4 KM 30.
7 §11 §57 § 07.4 3.1 KM 30.
7 415 §26 §39.3 2,9 KM 30. Felt at Volcano.
7 §15 429 145,0 2.5 KM 30.
7 §20 §39 §u46.5 2,7 KM 30.
8 {16 {15 51.8 2,5 19°40,0' § 156°32,0'§ 50 km WSW., of Keahole 8 km deep,
Point,
8 116 §3u § 44.6 2.5 19°10,1° § 155°22,27 1 13 km ESE. of Pahala-==-== 3 km deep.
10 116 {00 J 46.6 4,0 19°18,2' | 154°33,0"'| 35 km SE. of Cape Kumukahi Do.
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Table 4.,--Local earthquakes re

corded. b
N Januarx' Fesruasz' H' 1965--antinue3_

seismographs of the U.S.. Geological. Survey,

and Marc]
Date Time Magnitude Epicenter xRemarks
(1962) - :
1h |m s Lat. N, | Long. W. Description
‘Feb. 11 Jos Jou | 32.0 3.0 19°42,7' §156°05,0' |12 km NW. of Kailua=--=--- 8 km deep.
11 14 21§ 52,8 2,8 19°31,3" §155°51,4"' §7 km ENE. of Kealakekua=~ |3 km deep.,
14 Od 58 § 25.2 2.5 19°35,2"' §155°49,0' §13 km NE.of Kealakekua;~- Do,
1 Joe J31] s5.0 2.3 19°24,5' }155°27.6' |12 km SW. of Mauna Loa 5 km deep.
‘ 1 seismograph.
15 § 09 Ol 21.7 2.9 19°31.6' §155°50.5' {8 km ENE. of Kealakekua-- |3 km deep.
15 §20 §33 § 44,2 2.6 20°05,1' | 155°50.1' }5 km N. of Kawaihae=====- 12.5 km deep.
15 422 §u40 4§ 44.3 2.7% 20°01,.5' §155°50.0' {2 km S. of Kawaihae-=ec==-- 8 km deep.
16 §07 §52¢§ 27.5 2.7 19°52,2' §156°00,0" §17 km NE. of Keahole 12,5 km deep.
Point.
17 §02 Ju47§ 34,9 2.8 KM 30,
23 §05 §014 5u4.8 2.7 KM 30,
23 §05 1514 18.6 2.9 19°12,.7' §155°40,7" §19 km NW. of Naalehu===== 8 km deep.
23 116 gu4 § u8.1 2.0 19°25,7% §155°29.1" §13 km SW. of Mauna Loa Do,
seismograph.
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Table 4,--Local earthquakes

recorded b

seismographs of the U.S. Geological Survey,

—__B___L._.._E.’..E___.‘—

January, February, and MarghI 1962--Continued
Date Time Magnitude Epicenter Remarks
hm s Lat. N, Long. W. Description
Feb, 23119} 03 }59.3 2.8 21°09.0' §155°38,0' ] 102 km NNE. of Upolu Point}12.5 km deep.,
25§ 12 54} 33,0 3.2 19°06.9' }155°37,8'}§ 7 km NW. of Naalehu--=---- Do,
2531855} 10.4 2.7 KT.
26 1 22 ] 24} 38,7 3.0 KT,
Mar, 33021291} 28,0 2.0 19°06.5"' }155°21,4'} 17 km SE. of Pahala------- 15 km deep.
4 §01})32¢13.7 2.5 KT,
4L §03f37]58.3 2,7 19°39,2' }154°56,1'] 18 km NNE. of Pahoa-====-- Do,
64§ 02¢50f 33.0 2,7 19°32,0" §155°51.0'§ 7 km ENE. of Kealakekua---|3 km deep,
81 21f14¢qu3,1 2.6 19°09.6"' §155°37.7'] 11 km NW. of Naalehu------ 12.5 km deep.
9121§39¢§02.2 3.3 KT. Felt at Volcano.
91 23fu46§19.0 4.0 19°47,8' 1155°50.,3'f 2 km NNE. of Puu Waawaa. 15 km deep.
Felt in half the island.
10§ 00§ 24 ] 38,0 2.7 KT,
10§ 00§ 34§ 56,9 2,3 KT,
10§ 21137 04,4 2,3 19°32,7' §155°07.9'] 3 km SW. of Mountain View-}3 km deep.,
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Table u4,--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
JanuaEz. Fasrua£z| and March. 1962--Continued

Date ' Time Magnitude | Epicenter Remarks
(1962)
h im s Lat. N. Long. W. Descriptien
Mar. 12 J05 | 17 § 06.0 2.7 KM 30,
15 Jos } 23 Jus.1 2.7 KT.
16 §23 128 ]09.9 2.7 19°14,1' § 155°37,2' | 19 km NNW. of Naalehu---~-} 3 km deep,
18 J 00 | 33 Ju5.0 2.4 19°46,0' § 156°09,0' } 11 km WNW., of Keahole At shallow depth.
Point.
18 you § 13 ]13.7 2.7 KT,
20 Jos 55 f10.0 2,5 KM 30,
21 J10 jou § 28,2 2.9 KT,
21 §12§26 §52.0 2.7 18°55,2' § 155°27,2' ] 22 km SE. of Naalehu-=--=- - 8 km deep,
22§09 §30§12.3 2.8 KT.
22 116.J35]42,1 3.4 19°14,3' | 154°57,8'} 13 km SSE. of Kalapana. 45 km deep.
Felt at Volcano.
23 §1u4 § 56 J 46,6 4.4 KM 30. Felt throughout
the island,
23 118 47 } 03,8 3.0 KM 30, Felt at Volcano.
24 04 16 | 34,8 2,0 18°57,2% | 155°15.6'] 38 km ESE, of Naalehu----f 12,5 km deep.
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Table 4,--Local earthquakes recorded by seismographs of the U.S. Geological. Survey,
~ January, Pebruary, and March, 1962--Continued
Date Time Magnitude Epicenter ' Remarks
(1962 :
h Im s - Lat., N. | Long. W. Description.
Mar. 24 |11 |13 | 27,84 2.5 KM 30,
24 119 Ju47153.3 2.9 KM 30. Felt at Volcano,
27 15 } 36 | 10.2 2.5 KT.
28 115 52 §u40.0 3.4 19°16.9"' § 155°13.4"'{ 5 km NW, of Apua Point. 5 km deep.
: Felt at Volcano.
30§ 064421 16.6 2,3 19°21,7' § 155°25,7'] 5 km NW. of Desert Do.
seismograph.
30]18f15]55.1 4.5 KM 30. Felt throughout
the island.




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 indi-
cates compressional first motionj a "d" indicates dilatational
first motion. Station symbols, locations, and instrumentation are
presented in Summary 25, Magnitudes calculated from the Hawaii
seismograms are followed by (HVO)., Location of epicenter, origin
times, and focal depths, and magnitudes reported by other institu-
tions are taken from "Preliminary Determination of Epicenters"
published by the U.S. Coast and Geodetic Survey]

Jan, 1 “"Jan, 4--Continued
M Z eP 02:48:44,3 ¢ U Z eP O4:46:05,2 d
A Z eP 02:48:44,0 d Pa 2 eP 04:46:06.3 ¢
D VA eP 02:48:45,2 d Hi Z iP O4:46:05,2 d
U Z eP 02:48:45,7 d Na Z eP O4:46:03,8 d
Magnitude 5.7 (HVO). Ka 2 eP O4:46:01.5 d
C&GS card 1-62: Ha Z eP O4:45:56.,2 ¢
52,3° N,, 177,9° E,
02:41:06,0 9] PEE eS 04:55:00
Rat Islands, Aleutian Islands.
h about 26 km, U PEN eG 05:01:24
Jan, 1 U PEZ iR 05:04:00
M Z eP 23:47:48,0 ¢ Magnitude 6.5 (HVO),
N Z eP 23:47:48,3 ¢ CEGS card 1-62:
33.9° N,, 135,2° E,
8] Z eP 23:47:50,3 ¢ 04:35:42,6,
Near Shikoku, Japan.
8] PEZ eR 23:58:02 h about 56 km,
Magnitude 6.0 (Berk).
C&GS card 1-62:
52.4° N,, 177.7° E, Jan, 5
23:40:20.,3,
Rat Islands, Aleutain Islands. 9] PEZ eP 00:31:18
h about 27 km,
U PEZ eS 00:37:38
Jan, 4
U PEN el 00:40:33
A Z eP O04:46:05.2 ¢
Magnitude 6.7 (HVO).
N Z eP O4:46:03,8 ¢
D Z eP O4:46:05,2 ¢

20



Jan,

5=-=Continued

C&GS card u4-62:

Jan., 5
U PEZ el 08:24:10,
CEGS card 3-62:
15.,5° s., 172,5° W,
08:08:07.5,

Jan. 8

M 2 eP 01:12:27.5 ¢
A Z eP 01:12:26,2 ¢
D Z eP 01:12:29,0 ¢
Pa Z eP 01:12:26,6 d
Hi 2 eP 01:12:27.9 ¢
Ka Z eP 01:12:27.8 ¢
6] PEN e 01:34:06

U PEZ eR 01:36:54

Magnitude 6.5 (HVO).

cé

15.,5° S., 177,7° W,

00:23:32.1,

Fiji Islands.

h about 24 km,

Magnitude 6,25 (Pas), 6.25 to
6.5 (Berk),

Tonga Islands region,
h about 60 km,

GS card 1-62:

18.5° N,, 70,5° W,

01:00:24,2,

Near south coast of Dominican
Republic.

h about 63 km.

Magnitude 7.0 to 7.5 (Pas),
6.25 to 6.5 (Berk), 6.5 (Pal).

21

‘Jan. 9
M Z eP 12:52:17.1 d
A Z eP 12:52:17,7 d
D Z eP 12:52:17.,4 4
U PEZ eScS  13:01:47
8] PEZ eR 13:04:53

Magnitude 6.2 (HVO),

C8GS card 2-62:
42,9° N,, l4u4,8° E,
12:40:49.3,
Near coast of Hokkaido, Japan.
h about 78 km,

Jan., 10
N Z Tmax 06:46:21
Pa Z Tmax 06:u46:31

Off coast of Oregon.

No preliminary C&GS listing.,

“Jan, 10
N Z Tmax 07:08:28
Pa 2 Tmax  07:08:24
Hi 2 Tmax  07:08:00

CEGS card 3-62:
44,3° N,, 128.8° W,
06:27:u45,2,
Off coast of Oregon.
h about 25 km,



Jan, 10
N Z Tmax  07:09:40
Pa 2 Tmax  07:09:13
Ha 2 Tmax  07:09:19

C&GS card 5-62:
44,3° N,, 128,7° W,
06:28:40,5,
Off coast of Oregon.
h about 61 km,
Magnitude 4,75 (Pal).

Jan, 10
N Z Tmaﬁ 07:14:28
Pa 2 Tmax  07:14:31
Hi Z Tmax 07:1u4:20
Ha 2 Tmax  07:14:07

CEGS card 3-62:
4y,3° N,, 128,8° W,
06:33:56,5,
Off coast of Oregon,
h about 25 km,

Jan, 10
N Z Tmax  07:16:47
Pa 2 Tmax  07:16:25
Hi Z Tmax  07:16:01
Ha Z Tmax 07:16:07

Off coast of Oregon.

No preliminary CE&GS listing.

22

Jan, 10
N Z Tmax  07:48:45
Pa 2 Tmax  07:48:40
Ha Z Tmax  07:u48:14

Off coast of Oregon.

No preliminary C&GS listing.

Jan, 1l
U PEN ePP 06:57:49
U PEZ eR 07:05:53
Ha Z Tmax 07:33:11

CEGS card 9-62:
51.,9° N,, 179.3° W,
06:49:07,6.
Andreanof Islands, Aleutian
Islands.,
h about 60 km.,

Jan. 16
M Z eP 11:45:07.5
A Z eP 11:45:07.,0
D Z eP 11:45:05.5
Pa Z eP 11:45:10.7
Hi 2 eP 11:45:11.9
Ka Z eP 11:45:10,7
Ha Z eP 11:45:29,9
U PEZ iP 11:45:08
U PEZ is 11:52:52
U PEN eG 11:59:10



Table 5.,--Distant earthquakes-~Continued

Jan, l6--Continued “*Jan, 30--Continued
Magnitude 6.0 (HVO). CEGS card 9-62:
12,7° N, 87.7° W.
CEGS card 6-62: 08:34:26,8.
30.5° S., 177,9° W, Near ccast of Nicaragua.
11:35:41.3, h about 101 km,
Kermadec Islands.
h about 39 km. “"Jan, 30
Magnitude 6.5 (Pas).
M Z eP 15:32:12.5 d
Jan, 28
— A Z eP 15:32:13,6 d
M Z eP 05:47:43.,1 d
D Z eP 15:32:12.5 d
A Z eP 05:47:43,0 4
Hi 2 eP 15:32:15.5 d
D Z eP 05:41:41,6 d
C&GS card 8-62:
N Z eP 05:47:43,1 d 20,7° N,, 1lu4u4,5° E,
15:22:49.,.4,
Hi Z eP 05:47:4u4,4 d Mariana Islands region,
h about 187 km.
Ka Z eP 05:47:46.5 ¢
"'Feb., 2
U PEZ eR 05:58:17
U PEN e 21:26:00
C&GS card 11-62:
17.2° s., 172,0° W, Single acoustic pulse - 70 sec
05:40:08,2, period,
Tonga Islands.
h about 25 km, CEGS card 9-62:
Magnitude 6.25 (Pas). 49,9° N., 78.2° E,
07:59:58.5.
Jan. 30 Kazakh, U.,S.S.R.
h about 0 km,
M Z eP 08:45:01.,8 d
Feb, 3
A Z iP 08:45:00.6 d
M Z eP 00:49:02,3 ¢
D Z eP 08:45:00,8 d
A Z eP 00:49:02,8 ¢
Pa Z eP 08:44:59,4 d
D Z eP 00:49:02.,9 ¢
Hi Z eP 08:44:59,1 d
N Z eP 00:49:03.2 ¢
U Z eP 00:49:06.4 ¢

23



Table 5,--Distant’ earthquakes--Continued

Feb, 3--Continued

Hi 2 eP 00:49:07,3 ¢
Na 2 eP 00:49:02.6 ¢
U PEZ iS 00:58:04
U PEZ iR 01:09:u43

U PEN isss 01:05:47
Magnitude 6,5 (HVO).

CEGS card 10-62:
l,2° s,, 137.8° E,.
00:37:53.6,
North of New Guinea,
h abecut 17 km.

Feb, 4
M Z eP 03:07:28,8 d
A Z eP 03:07:28,4 d
D Z eP 03:07:28.,4 d
N A eP 03:07:29,1 d

C&GS card 11-62:
4,6° s,, 119,0° E,
02:54:42,1,
Celebes.,

h about 89 km,

Feb, 5
M Z eP 23:05:42,3 d
A Z eP 23:05:43,1 d
D Z eP 23:05:42,6 d
Pa 2 eP 23:05:43,9 ¢

24

- Feb, 5=-=Continued

C&6GS card 9-62:

35.9° N., 138,8° E,

22:55:49,6,

Central Honshu,
h about 151 km.

Feb, 8
M Z iP
A Z eP
U Z eP
Pa 2 eP
Hi 2 eP
Na Z eP
Ka 2 ip
Ha 2 eP

U PEZ eR

U PEN iG

12:00:01.0
12:00:00.1
12:00:00.3
12:00:03,5
12:00:03,6
11:59:58,8
12:00:07.0
12:00:07.1
12:19:10

12:16:18

Magnitude 6.1 (HVO),

CEGS card 1lu-62:

3.2° 8,, 141,3° E,

11:49:13,9,
New Guinea,
h about 87 km.

""Feb, 9
M Z ip
A Z iP
D Z eP
N Z iP

22:03:29,8
22:03:29,8
22:03:28,4

22:03:29,6



Feb, 9--Continued

U

CEGS card 11-62:
0.6° N., 123,9°

Z

. Feb,

M

A

D

Pa

Ha

Na

CEGS card 11-62:

21:51:13.2.
Celebes.,
h about 50 km,
11l

Z iP

z iP

Z eP

Z iP

Z iP

Z iP

iP

22:03:29.3 ¢

E.

02:52:03,5 ¢
02:52:05.0 ¢
02:52:03.5 ¢
02:52:05,3 ¢
02:51:55.7 ¢

02:52:03,5 ¢

29,6° N,, 139,0° E,
02:42:36,1,
South of Honshu, Japan,

h about 400 km,

Magnitude 6.25 (Pas).

Feb.

M

M

Pa

Hi

1l

iP

ePcP

ip

ePcP

eP

ePcP

eP

iP

19:05:00,7 d

19:05:29.7

19:05:00.7 d

18:05:33.,4

19:05:00.0 d

19:05:30.9

19:05:03.1 ¢

19:05:03.8 ¢

25

Hi

Na

Ha

Ha

U

U

U

Z

Z

Z

Z

PEZ

PEZ

PEN

" Feb, ll=-Continued

ePcP
iP
iP
iPcP
eP
iG

is

19:05:34,2
19:04:58,5 ¢
19:05:08.4 ¢
19:05:35,1
19:05:00.9 ¢
19:18:u46

19:12:52

Magnitude 6.4 (HVO).

C&GS card 11-62:

" Feb,

U

4,5° 8,, 153.5° E.
18:55:32,0.
New Ireland region.

h about 100 km.

Magnitude 6 (Berk).

14

PEZ

PEZ

PEZ

PEZ

PEZ

PEZ

PEE

PEE

PEN

PEN

Z

iP

iPP

iPPP

iPS

iss

iR

is

isss

iL

iG

Tmax

06:49:35 d

06:53:33

06:55:38

07:02:09

07:07:22

07:20:03

07:00:05

07:11:23

07:15:09

07:16:03

08:36:13



Table 5.--Distant earthquakes--Continued

Feb, lu4--Continued

A Z Tmax
D Z Tmax
N Z Tmax
U Z Tmax
Pa 2 Tmax
Na Z Tmax

08:35:58
08:36:02
08:36:04
08:36:06

08:35:42
08:35:56

Magnitude 7.5 (HVO).

C&GS card 11-62:

38,1° S,, 73.,1° W,

06:36:01.3.

Near coast of Chile,

h about 44 km,

Magnitude 7.25 (Pas), 7.5

(Berk).
Feb., 18
M Z iP
Z iP
Z iP
Pa Z eP
Ka Z eP
0] PEZ eR

17:37:14,1
17:37:14,7
17:37:14,5
17:37:10.,1
17:37:15.6
18:01:44

Magnitude 6.1 (HVO).

C&GS card 14-62:

8.1° N,, 7u4,6° W,

17:25317030

Northern Colombia

h about 70 km,

Feb,

M
A
D
Pa
Hi

C&GS card 1u4-62:

19

iP
iP
eP
eP
iP

N N N N N

11:12:46,8
11:12:45,9
11:12:45,5
11:12:48,0
11:12:49.,3

20,2° S,, 175,1° W,

11:04:46,6,

0

0
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19-~Continued

Feb,

GS card 1l4-62--Continued
Tonga Islands,

h about 95 km,

Feb. 20
M Z iP 10:15:40.0 ¢
A Z iP 10:15:39.0 ¢
D Z eP 10:15:38.4 ¢
N Z iP 10:15:38.,6 d
6] Z iP 10:15:38,9 d
Pa 2 iP 10:15:40.2 ¢
Hi Z iP 10:15:41.,3 ¢
Ka 2 iP 10:15:41,4 ¢

C&GS card 1lu4-62:

25,9° S., 178.4° E,
10:07:26.6,

South of Fiji Islands region.
h about 655 km,

Feb. 20

M Z iP 16:15:26.5 ¢
A Z iP 16:15:27.4 ¢
D Z eP 16:15:27.0 ¢
o] Z ip 16:15:26.1 ¢
Pa Z iP 16:15:28,6 ¢
Hi Z iP 16:15:26.9 ¢
Na 2 ip 16:15:31.4 ¢
Ha 2 iPp 16:15:16,5 ¢
0] PEZ iR 16:30:36

Magnitude 6.2 (HVO).

Cé

GS card 14-62:

43.0° N., 144,9° E,
16:05:44,6

Near coast of Hokkaido, Japan.
h about 55 km,



Table 5.--Distant earthquakes--Continued

EEE;_ZQ : Mar, 1
Hi Z eP 11:51:07.6 ¢ Pa 7 P 23:49:35.6 d
CEGS card 15-62:
6.3° S,, 147,0° E, Hi 2 iP 23:49:37,2 ¢
11:40:52.8,
North coast of New Guinea, U PEZ iP 23:49:34 d
h about 80 km,
U PEZ iSS 23:56:30
Feb, 23
Moz eP 20:31:15.4 ¢ U PEZ P 00:01:42
A Z eP 20:31:16.7 ¢ U PEN eScS 23:59:42
U PEZ eR 20:47:24 Magnitude 5.7 (HVO).
C&GS card 17-62:
3.8° S8,, 152,0° E, C&GS card 16-62:
20:21:28,6. 14,0° s., 172,5° E,
New Britain. 23:41:14,5,
h about 25 km, Samoa.
h about 73 km.
Feb. 26 Magnitude 6 (Pas).
M Z  iP 08:57:1L4.,8 ¢ Map, 2
Z P 08:57:18,2
N N 8:57:18.2 c Moz ip 13:14:54,0 d
CEGS card 15-62:
0.108.’ 122030 E. A Z eP 13:1“':55.”' d
08:44:48,8,
Northern Celebes, D y/ eP 13:14:53,6 d
h about 25 km.
N Z eP 13:14:54,5 d
Feb., 27
U PEZ P 13:06:51 ¢ vz iP 13:14:55.0 d
U PEZ iPKS  13:12:15 Ha 2 eP 13:15:05.4 d
U PEZ iSKS 13:16:47 C&GS card 16-62:
5.4 N,, 126,5° E,
U PEZ iPSPS 13:24:43 13:02:59.0,
of th £ Mi
Magnitude 6.3 (HVO). g ;?U cosst of Hindanac,
CEGS card 15-62: h about 30 km,
37.4° S,, 73,2° W, :
12:40:48,9,.
Near coast of central Chile,
h about 40 km,
Magnitude 6,25 to 6.5 (Pas),
6 (Berk),
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Table 5.--Distant earthquakes--Continued

C&GS card 16-62:
7.4° N,, 126,5°

Mar,
Ha A

Pa Z

Mar, 3
M yA ipP
A Z iP
D Z iP
N Z iPp
U Z iP
Pa 2 eP
U PEZ eR

12:14:52,1,

Near east coast

P.I.

h about 90 km,

u

Tmax

Tmax

12:26:39.0

12:26:39.4

12:26:38.5

12:26:39.,0

12:26:39.7

12:26:41,2

12:49:42,2

E.

of Mindanao,

12:21:35

12:21:40

No preliminary C&GS listing.

Mar,
Ha

CEGS card 19-62:

Mar.
Rl

5

yA Tmax

08:26:03

34,6° N., 121.6° W,

07:44:00,0,

Off coast of California,

h about 25 km.

Magnitude 4,25 (Pas), 4,25

(Berk).

5
Z Tmax
Z Tmax
Z Tmax

21:39:11

21:39:12

21:39:11

28

N

U

Pa

Ha

C&GS card 20-62:

Mar.

M

M

Pa
Pa

Hi

Z

Z

Z

2

‘Mar, S5=--Continued

Tmax

Tmax

Tmax

Tmax

21:39:12

21:39:12

21:39:07

21:38:52

40,3° N., 125.,1° W,
20:57:52,1.
Off coast of California.

h about 25 km,

7

iP
iPcP
isPP
ip
iPcP
iPP
isPP
iP
iPcP
iPP
iP
iPcP
ePP
iP
iPcP

iP

11:09:44,0
11:10:29.3
11:14:53,6
11:09:44,8
11:10:30.4
11:12:06.8
11:14:49,1
11:09:43,9
11:10:29,1
11:12:05.3
11:09:44 .4
11:10:31,9
11:12:06.0
11:09:47,8
11:10:34,1

11:09:46.7



Mar., 7--Continued " Mar. 1l
Na Z iP 11:09:43,6 d M Z eP 15:30:56,3 d
Ka Y/ eP 11:09:41,1 d A Z eP 15:30:58,9 d
Ha 2 iP 11:09:38.,1 ¢ D Z eP 15:30:58,5 d
U PEZ isP 11:12:41 N Z eP 15:30:58.3 d
8] PEZ isPP 1l:14:49 Pa 2 eP 15:30:58.4 d
U PEZ iS 11l:16:41 Hi Z iP 15:30:56.8 ¢
U PEZ iG 11:23:46 Ka Z eP 15:30:52,2 ¢
4] PEE eScS 11:18:01 CEGS card 18-62:
52,3° N,, 178,0° E,
U PEN eSS 11:20:25 15:23:40,7.
» Rat Islands, Aleutian Islands.,
Magnitude 6.6 (HVO). h about 135 km,
CEGS card 20-62: “'Mar. ll
19.3° N., 1u45,3° E.
11:01:00,4, M VA iP 19:30:54,4
Mariana Islands.
h about 680 km, A Z iP 19:30:56.,1
Magnitude 6 (Berk), 7 (Pas).
A Z iPcP 19:31:13.,5
Mar., 8
D Z eP 19:30:53,8
M Z eP 10:43:41,7 d
N Z iP 19:30:54,5
A Z eP 10:43:42,9 d
Pa Z eP 19:31:01.7
N Z eP lo:43:42,8 d
8] PEZ iSs 19:40:50
Ka Z eP 10:43:46,4 d

U PEZ eSS 19:45:40
CE&GS card 21-62:

35.1° s., 179.7° W, 9] PEZ eSSS 19:48:46

10:33:41.9,

Off northeast coast of North U PEZ iR 19:53:40
Island, N.Z.

h about 25 km, Magnitude 6.3 (HVO).
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Table

Mar, ll--Continued

CEGS card 19-62:
9,0° N., 126,7°
19:19:05.6,
Near east coast

P.I,

h about 25 km,

12

Mar.,

Pa

Hi

Z

Z

iP

eP

eP

eP

C&GS card 18-62:
9.0° N., 83,0° W,
09:41:45,7,
Costa Rica.
h about 113 km,

Mar, 12
M Z
A Z
A Z
D Z
D Z
N Z
N Z
Pa 2
Hi Z
Na Z

iP

eP

ePcP

iP

ePcP

eP

ePcP

iP

eP

eP

E.

of Mindanao,

09:52:55.1
09:52:52,3
09:52:52.8
09:52:49,5

09:52:55.0

11:51:36,1
11:51:33.1
11:52:26.,6
11:51:36.1
11:52:30.4
11:51:33.6
11:52:31.7
11:51:35.5
11:51:34,1

11:51:37,2

30

" 'Mar, l2--Continued

Ka 2 eP 11:51:37.4 ¢
Ha 2 iPp 11:51:45,1 ¢
U PEZ iS 12:01:2Y4
U PEZ eG 12:11:20
§] PEZ eR 12:14:24

Magnitude 6.7 (HVO),

C&GS card 19-62:
8,1° N,, 83,0° W,
11:40:12,8
Near south coasts of Panama

and Costa Rica.

h about 58 km,
Magnitude 6.75 (Pas), 6.25
" to 6.5 (Pal).

M Z iP 19:51:25.8 d
A Z iP 19:51:25,9 d
D Z iP 19:51:24,9 d
N Z iP 19:51:25,9 d
8] Z iP 19:51:25.9 d
Pa Z iP 19:51:26.4 d
Na Z iP 19:51:22,0 ¢
Ha Z iP 19:51:26,8 d
u PEZ eS 19:58:36

U PEZ iR 20:05:00

Magnitude 5.8 (HVO),



Table 5,--Distant

earthquakes~-~Continued

Mar. l6--Continued

C&GS card 22-62:
10.8° S., 165,7° E,
19:42:39,2,
Santa Cruz Islands region.
h about 25 km,

Mar, 17
U PEZ  iPP 21:06:19
U PEZ iPS 21:15:40
§) PEZ iss 21:21327
U PEE iG 21:32:12

Magnitude 6,8 (HVO).

CEGS cdrd 2u4-62:
10,6° N,, 43,7° W,
20:47:31,7.,
North Atlantic Ocean.
h about 25 km,

Mar, 18

U PEZ eR 03:28:39
C&EGS card 23-62:
16.1° Ss., 167.2° E.

03:06:39.4,

New Hebrides Islands region.

h about 200 km,

Mar, 19
M Z ip 06:06:42,0
A Z iP 06:06:42 .4
D Z eP 06:06:41,7
U Z iP 06:06:42,2
Pa Z iP 06:06:44,2
Hi Z iP 06:06:43,3
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19-=-Continued

- Mar,

GS card 23-62:

0.,3° N., 123,5° E,

05:54: 24,4,

Near south coast of Minahossa
Peninsula, Celebes Islands.,

h about 53 km.

© Mar, 20

M Z Tmax  17:17:3u4
A Z Tmax  17:17:44
N Z Tmax  17:17:50
0] Z Tmax =~ 17:17:37
Pa 2 Tmax - 17:17:42
Ha Z Tmax  17:17:00
CEGS card 23-62:

50.,8° N.,, 129.7° W,
16:31:48,3.

Queen Charlotte Sound area.
h about 25 km.

" 'Mar, 22
U PEZ iP 15:23:56 c
9] PEZ iG 15:40:07
U PEZ iR 15:43:02
8] PEE is 15:32:33
Magnitude 6.7 (HVO).

GS card 23-62:

3.2° S,, 142,3° E,

15:13:03.9.

Near north coast of New Guinea.
h about 25 km.

Magnitude 5.75 (Berk).



Mar, 23 ©f "Mar, 26
Ha Z eP 14:16:55.,0 d U PEZ eR 17:17:04
No preliminary C&GS listing. C&GS card 2u4-62:
40.6° S,, 73.3° W,
Mar. 24 16:32:43.6,
Near coast of Southern Chile,
A Z eP 01:59:31.,3 d h about 32 km,
D Z eP 01:59:31,5d ‘Mar, 29
Deep. M Z ip 02:00:57.9 ¢
No preliminary C&GS listing., D Z eP 02:00:58.6 ¢
Mar, 2u N Z eP 02:00:58.7 ¢
M A iP 13:09:56.7 ¢ » U Z eP 02:00:58.,1 ¢
A A eP 13:09:56,7 ¢ CEGS card 25-62:
51.8° N,, 157.2° E.
D Z iP 13:09:56,1 ¢ 01:52:25.4,
Near south coast of Kamchatka.
U y/ eP 13:09:56,1 ¢ h about 155 km.
Pa Z eP 13:09:58,6 d ‘Mar, 29
Hi Z eP 13:09:58,8 ¢ M Z iP 20:21:02,3 ¢
Ka Z eP 13:09:59,0 ¢ A Z eP 20:21:02,8 ¢
U PEE i$ 13:18:26 N Z eP 20:21:02.6 ¢
U PEZ eSS 13:22:47 U Z iP 20:21:02,7 ¢
U PEZ iR 13:28:55 Hi Z iP 20:21:03,5 ¢
U PEN iQ 13:25:45 C&GS card 28-62:
0.5° S., 127,4° E,
Magnitude 6.1 (HVO). 20:09:01.9.
Halmahera region.
C&GS card 2u4-62: h about 25 km.,
5.7° S,, 145,0° E,
12:59:30.9. '
Near north coast of New Guinea.
h about 111 km,
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Table 6.,--U,S.

Geological Survey seismograph stations in Hawaii

Station Symbol Location Altitude Equipment
(m) (z, vertical, N, north-south;
Latitude | Longitude 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 Volcano (Seismometer and galvanometer
Observatory). periods are 15 and 90 seconds,
respectively.)
Short-period Sprengnether: E, Z.
HVO-1: 21/,
Short-base liquid-level tiltmeter.
Mauna Loas=es-cm=os M 19929,8' | 155023,3" 2,010 | Remote recording HV0-2: 2z2/,
Ahua~e=cccccacmcaax A 19922 . 4° 155°15,9! 1,070 Remote recording HVO-2: Z,
Desertecsceccacacua= D 19°20,2° 155°23.3" 815 Do.
North Pit-====- -——— N 19°24,9" 155°17.0" 1,115 Do,
Whitney---ccececnn= W 19°25,9' § 155°15.7! 1,210 Bosch-Omori: N, E. (Seismometer
period 9 seconds.)
Short-base liquid-level tiltmeter.
Hilomemecocmncanoax Hi 19°43,2" 155°05,3" 20 HVO-1: Z,
Wood-Anderson: N, E. Operated by
Sister Thecla at St. Joseph's
School.,
Naalehu===== Semm———- Na 19°03.8" 155°35,2" 205 HVO-1: Z.
Operated by Rev, H. Hanson at
Naalehu School.




he

Table 6.--U.S. Geological Survey seismograph stations in Hawaii--Continued

Station Symbol Location Altitude Equipment
(m) o (Z, vertical; N, north-south;
Latitude |} Longitude | above sea E, east-west)
N, W, level
Pahoa==-=~=~ ———————— Pa 19°29.,7° 154°56,8" "A 205 HVO-1: 2,

Operated by Mr. Kongo Kimura at
Pahoa School,

Kamuela-=-=-========= Ka 20°01,9' 1 155°42,0' 740 } HVO-1l: Z,
Operated by Mr. Edward Van Gorder,
Preparatory Academy, Kamuela.

Konawaena----=-==~-= Ko 19°30.8" 155°55,1" 495 Not operated in 1962,

Haleakala, Maui---- Ha 20°46,0" 156°15.0' 2,090 HVO-1: Z.

Wood-Anderson: N, E. Operated
by the staff of Hawaii National
Park at Haleakala, Maui.

1/ 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/ HV0-2 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 the M, O, and D stations are recorded on a 3-component drum to
permit an accurate comparison of arrival times at these stations.



Visitors to the Hawaiian-Volcano~Observatory during the first
quarter, 1962, included the following:

E. J. Walter, John Carroll University.

Robert E, Houtz, Lamont Observatory.

T. A. Eastland, Bendix Radio Corp.

A, F. Ellman, Bendix Radio Corp.

Tokuji Utsu, Japan Meteorological Agency.

Warren Hastings, Howard Leak, Stan Lord, Swede Miller, Dan
Davis--U,S. Geological Survey, Ground Water Division,

Masatusugi Suzuki, Nihon University.

Ryutaro Takahasi, University of Tokyo,

Senator and Mrs. Hubert Humphrey and son Robert,

A, Furumoto, Institute of Geophysics, University of Hawaii.

M, Vitousek, Institute of Geophysics, University of Hawaii.

Richard Sykes, Magabor Co,, Kansas,

Tom Bastien, University of Minnesota.

John Aaron, U.,S. Geological Survey, Washington D,C.

Masashi Honma, University of Tokyo.

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

From North Hawaii: Mrs, Christensen, Mr, Paiva, Honokaa Police
station.

From Kau: Mrs, Walters.

From Central Hawaii: Mr, Walker, Mr., Hansen, Mrs. Lindsey.

From the Hilo area: Mr, Chang, Mr, Pierce, Mrs., Shaeffer,

Mr. Blackwood, Mr, Baldwin, Mr, Kumukahi, Mrs. Elalauli,
Mr. Ho, U.S. Weather Bureau,

From the Kilauea Volcano summit district:  Mr, Mist, Mrs., Francis,
Mrs., Hansen, Mrs, Duncan, Miss Cruz, Miss English, Mrs. Moore,
Mrs. Correa, Mrs. Sumner, Mrs, Wentworth, Mr, Hamilton, and
Dr, D'Avanzo.,
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HAWAIIAN VOLCANO OBSERVATORY SUMMARY 26
By A, T, Okamura, R, Y. Koyanagi, and H. L. Krivoy

Introduction

Dr. Powers, who has written the following report, has worked on
or with volcances for a large part of his professional career, He
was first employed at the Volcano Observatory from 1929 through 1930,
From 1932 through 1941 he worked on ground-water problems in Maui
and also served the Hawaii National Park at Haleakala. Dr. Powers
worked at the Hawaiian Volcano Observatory again from 1946 through
1948, Since 1949 he has been stationed at Denver ‘and concerned
with geological problems in northern California, the Aleutian Islands,
and in Hawaii.,

Report on the International Symposium on Volcanology,
Tokyo, 1962
By Howard A, Powers

Scientists-from 22 countries- attended the International
Symposium on Volcanology that was convened on May 9, 1962,
in the Nihon Toshi Center, Tokyo, Included were 140" repre-
sentatives from 40 centers of learning in Japan, and about
80 representatives from 23 other countries located on every
continent of the globe. Fourteen wives and daughters were
among the foreign delegation. The entire-group met socially
at two delightful evening receptions, hosted by the Science
Council of Japan and by the Ministry of Education. The
ladies of the group were entertained at many varied functions
during the course of the conference.,

The 2-week scientific program was ingeniously arranged
to intersperse auditorium sessions ‘with field observation
trips, Altogether, 4 days were allotted to auditorium
meetings and a total of 50 papers were presented. Six
papers were directed toward problems of prediction of volcanic
eruptions and of minimizing their hazards to the local
populace, Twenty papers dealt with the characteristics,
either general or specific, of a number of volcanic regions;
ignimbrites or pyroclastic flows and calderas are the.promi-
nent features of 11 of the areas discussed. The ubiquitous
subject of terminology of the process and products of
pyroclastic eruption was discussed informally in a special
half-day session, Seven reports were concerned with some
aspect of igneous volatile constituents or volcanic sublimate
deposits., Results of current expanded research at the Hawaiian
Volcano Observatory were discussed in three papers, and
certain aspects of continuing laboratory experimental



investigations of silicate liquids with the composition of,
or approaching, natural basalts were summarized in three
reports, Three papers appraised ‘geophysical knowledge of
the crust and upper mantle in terms of hypotheses of origin
and behavior of magmas, Several papers discussed special-
ized subjects, for example: geomagnetic changes at Volcano
Mihara, potassium-argon dating of rocks, mechanics of
volcanic earthquakes, and special conditions of possible
lunar volcanism,

Field sessions of ‘the conference were held at the
active volcano Asama and in' the inactive Hakone caldera
complex., At the Asama Volcano Observatory we were briefed
on the instrumentation and the types of geophysical
observations now being made as a result of 30 years of
operational experience, We examined'in detail the products
and results of different phases of activity during the
eruption of 1783, At Hakone the emphasis was centered on the
major changes in eruptive activity and-in-rock' composition
during the long evolution of the Hakone center.

Three post-conference field trips were run concurrently,
one northward to Hokkaido, one southward-to Kyushu, and to
Ito and O shima in central Japan., Both' the Hokkaido and
Kyushu trips featured explosive activity and caldera forma-
tion involving magma of intermediate to silicic composition;
the Ito and 0 shima trip featured basaltic to andesitic
lavas and their pertinent type of eruption. The trips had
been planned with meticulous care; each stop was at a
magnificent "textbook'" example-of volcanism, and together
they presented a clear picture of the-array-of- volcanism
for which Japan is famous,

Chronological summary

Inflation of the summit region of Kilauea Volcano continued at
nearly the same rate during the second quarter of 1962 as during the
first quarter, The average rate of tilting, outward from the caldera,
at the inner ring of tilt bases (U, TM, Kam and Kea) was about 5
microradians per month (fig, 2).

Very small shallow earthquakes at-Kilauea caldera continued
unabated throughout the second quarter. Average daily counts during
April, May, and June were 56, 38, and 56, respectively. Twenty=-one
earthquakes, 6 of which were larger than magnitude 2.5, originated
along the Kalapana Trail beneath the southeast flank of Kilauea between
April 5 and April 8, This source was responsible for occasional
earthquakes throughout the rest of the second quarter. An earthquake
from this region at 4:04 a,m, on June 7 was reported felt in Hilo,

2



During most of April the number of earthquakes emanating from
the eastern half of the east rift zone of ‘Kilauea averaged less than
2 per day. Earthquakes from this region increased moderately in
frequency on April 29, and during May the-average daily count was 5.
The east rift zone was relatively quiet during June, when the average
daily count was again less than 2 per day. One earthquake from this
region was felt at Pahoa on May 26 at l:14 p.m.; two others were felt
at Kapoho on June 11 at 9:05 p.m, and 9:4l p.m,

The zone about 30 km beneath Halemaumau was again a source of
frequent earthquakes during the second quarter. Average daily earth-
quake counts from this source were 6, 7, and 4 during April, May,
and June, respectively. Intervals of relative inactivity (less than
5 earthquakes per day) were interrupted every few weeks by flurries
of heightened activity lasting several days. A magnitude 4,3
earthquake from this 30 km deep source was felt throughout the island
of Hawaii at 5:56 a.m., on May 10, Another, with a magnitude of 3.7,
was felt over the eastern half of the island at 6:37 a.m, on May 11,
A second magnitude 4.3 earthquake from this zone, at 4:35 p.m. on
June 14, was felt over the entire island. A magnitude 2,7 earthquake
from the same source was felt near Kilauea caldera at 8:31 p.m, on
June 14,

The southwest rift zone of Kilauea and the adjacent portion of
the Kaoiki fault system near the Desert seismometer yielded an average
of about 15 earthquakes per -day during April, May, and most of June.
At 3:05 a.m, on April 24 a magnitude 4.0 earthquake from this region
was felt over the entire island of Hawaii. A magnitude 3.5 earthquake
from the same region was felt in Pahala and Hilo at 9:43 p.m, on
June 8,

On June 27 a magnitude 6.1 earthquake from an epicenter along
the Kaoiki fault system (19°24° N,, 155°25' W., focal depth 3 to 8 km,
origin time 6:27:14.3 HST) was felt over the entire island of Hawaii
and on the islands of Maui and Oahu, It was the largest earthquake
in the Hawaiian Islands since March 30, 1954, when two earthquakes of
comparable size originated near the south shore of Hawaii west of
Kalapana., As the epicenter lay in the very thinly populated Kau
District of Hawaii, no serious damage was done, although there was
widespread minor damage to loose objects which were overturned or
dislodged.

Aftershocks of this earthquake were very numerous. Hourly
aftershock counts for the first 60 hours following the main earthquake
are shown on figure 1. More than 500 were recorded during the first
6 hours. "The largest aftershock (magnitude 3.7) occurred at 3:37 a.m.
on June 28; it was felt in Hilo,

In addition to earthquakes belonging to the groups discussed
above, seven others were felt in Hawaii during the second quarter.

The first of these originated about 7 km northwest of Hilo at a depth

3



of about 20 km at 11:19 p.m. on April 1ll. Its magnitude was 3,0 and
it was reported felt in Hilo, An earthquake felt in Pahoa at 9:26 p.m,
on May 16 had a magnitude of only 2.4 and emanated from a shallow
focus about 9 km southeast of the Ahua seismometer,

A magnitude 3,5 earthquake from-a focus about 12 km deep and
3 km north of Kealakekua was felt near its epicenter at 11:17 a.m,
on May 23,

The earthquake felt over the entire island of Hawaii at 10:58 p.m.
on May 23 had a magnitude of 3,7 and originated about 10 km south of
the Desert seismometer at a depth of about 45 km. A magnitude 3.6
earthquake from a focus about 8 km deep and 14 km northwest of the
Desert seismometer was felt in Mountain View at 9:11 p.m. on May 29.

An earthquake felt in Honokaa at 11:02 p.m. on May 31 originated about
22 km east of Honokaa at a depth of about 12 km., Its magnitude was
2.9,

On June 4 at 11:58 p.m. a magnitude 3.9 earthquake from a focus
about 5 km deep and 20 km south-southeast of the Ahua seismometer was
felt over the southern half of the island of Hawaii. The earthquake
felt at Pahala at 10:03 a.m., on June 7 originated about 5 km south of
the Desert seismometer at a depth of about 45 km, Its magnitude
was 3.4,

The field tilt-base network was reoccupied'immediately after the
large Kaoiki fault earthquake of June 27 to-ascertain whether the
summit region of Kilauea had been deformed at the time of the earth-
quake, The pattern of tilt changes spanning the occurrence of the
earthquake (fig. 2) is very similar to that during the previous
several months (Summary 25). However, it does appear that tilt changes
at Keamoku (Kea) and Kapapola Ranch (Kap) were abnormally large
during the second quarter, Both stations are on the downthrown side
of the Kaoiki fault system. Keamoku tilted toward the fault, and
Kapapala tilted away from it,

Tiltingiof the gpound around Kilauea caldera

Tilting of the ground around the summit of Kilauea is monitored
daily by a short-base water-tube tiltmeter in Uwekahuna vault (table 1),
and at irregular intervals it is measured on a regional scale by means
of a network of field tilt-bases and a portable water-tube tiltmeter
(table 3), 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,
that is, to a relative subsidence toward the north and east, * A l-unit
change in coordinate corresponds to a tilting of 1 microradian (1 mm
per km) in the direction indicated,

m
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Table 1,~-Tilt coordinates at Uwekahuna vault, April, May, and June,

1961
Date N-S E-W Date N-S E-W
Apr. 1 430 535 May 13 433 531
8 431 536 : 20 433 531
15 432 535 June 3 434 533
22 433 535 10 435 534
29 435 535 17 436 532
May 6 436 532 24 435 529




Table 2.--Tilt coordinates and changes at bases around Kilauea caldera (see fig. 2)

Tilt base Date Tilt coordinates Rate (1076 rad/mo) Date of
(location) (1962) and direction of last
tilting since reading
N-S E-W last reading (1962)
Uwekahuna
(19°25.5' N., 155°17.4"' W.){ June 29 b22,2 510.1 5.5 N. 40° W, Mar. 27
Tree Molds
(19°26,3' N., 155°17.3' W.) 29 427.1 514.7 2.3 N. 24° W, 27
Sand Spit
(19°24,1' N., 155°16.8' W.)] Not occupied this ‘epoch, 29
Kalihipaa Change negligible, 28
(19°21.4' N.,, 155°15.3' W.)§ July 5 583.2 422.3 direction random.
Keamoku
(19°25,1' N., 155°19.0' W,)§ June 30 466.1 623.2 6.3 N. 50° W. 29
Ahua Kamokukaolau
(19°22,7" N,, 155°16.6' W.)} July 1 704,7 509.5 5.2 S. 38° E. 28
Kipuka Nene e
(19°19.4' N,, 155°16.7' W.)} Not occupied this epoch. Apr, 5
Hilina Pali
(19°18.2' N., 155°18.6' W.)} Not occupied this epoch. 4
Mehana
(19°26.2" N,, 155°14,3' W.){ Not occupied this epoch. Mar. 26
Kapapala Ranch
(19°20.5"' N,, 155°23.8' W.) 30

June 30 t 496.8 ’

503.6 l 1.3 ‘ S. 34° E.




Figure 2.--Tilting of the ground around Kilauea caldera, March 29, 1962,
to June 30, 1962, 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 earth-
quakes 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). 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 identi-
fiable phases from distant earthquakes are listed in table 5,

Locations of the seismograph stations are shown on figure 3,
and essential data on the stations were given in Summary 25,
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Table 3, summary 26, p:

Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismggraphs around Kilauea caldera

(U, M, A, D, and N)

[Tremor is separated into three categories--(1) deep, (2) intermediate, and (3) shallow--on the basis

of relative amplitudes on seismographs in the summit region.

Unless otherwise stated, tremor is

presumed to be associated with movement of magma within the central complex of Kilauea.

Halemaumau rock slides (4) are

seismograph.

Earthquake categories are:

detected by the characteristic record they produce on the North Pit

5, shallow earthquakes in the Kilauea caldera region;

6, shallow earthquakes along the SW., rift zone of Kilauea and the
adjacent portion of the Kaoiki fault system;

7, earthquakes along the eastern half of Kilauea's east rift zone;

8, earthquakes from a source about 30 km beneath Halemaumauj;
9, shallow earthquakes along the Kalapana Trail (SE. flank of Kilauea
10 to 15 km W. of Kalapana);
j§ 10, earthquakes from other regions: Kona, Mauna Kea, etc. ]
Date Tremor (in minutes) Halemaumau | Kilauea [SW. rift | E. 30 |Kalapana Others
(1962) slides caldera and rift |km Trail
Deep |Intermediate | Shallow Kaoiki
1 2 3 y 5 6 7 8 9 10
Apr, 1 |==== |=-cecccccccc | ccncccaa] cecceccaaaa 245 14 je--= o e e e
R R B el Rttt IR T 71 9 |eme= |11 |e=mmm——- 1 (Kawaihae)
3 |==-- 18 | s mmcccncaeo 42 12 110 [me-e———- 1 (Puu ou)
4 |e==- 2 | cemmmmon] mmemeeaeo 71 15 2| 6 |-—memmm- 1 (Kona)
5 |emem |mmmmmmmecee | meem e ——m—————— 30 3 |==== ] 7 5 |1 (Kona)
R e R I ] T —— 40 11 |-==e | -=- < R S ——
T |==== |mmmmmmmemenn | cmcmee—- emem————— 40 8 1] 5 2 |1 (Kona)
8 KR R el Bt BES S I E T 45 11 1] 5 1 |2 (offshore)
9 |emmm |mmmmmmrnceee | mmmeccee | cmeemeeeee 63 9 b I e 1 (Kona)
10 I e el I B 37 12 1|11 |-=-===e- 1 (Kona)
11 |==== |====mceccees | cccacccn] cmccnccea. 55 12 1112 |----==-- 1 (Hilo)
I e s T B 47 7 2 |11 |-===-eoe | mommmmce e
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May

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

30
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24

15
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40
uy
52
60
37
uy
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60
45
70
63
39
56
uy
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60
45
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37
38
L1
26
30
25
38
50
40
34
50
45
33
26
25
35
30
30
30
38
60
36
39
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- e == - -

8 (Scripps tests)
3 (Mt. View)

1 (Mt. View)

2 (Mt. View)

1 (Kona)

1 (Mauna Kea)

1 (S. Pali)
1 (S. Pali)

1 (Ainapo)
1 (Mauna Loa)
1 (Mauna Kea)
1 (Honokaa)



21T

24 |emmm | cccmmeeeeee I [ —— 52 19 2| 2 |emcommen | mmm e

25 |---- (TR [P R ——— 35 W |mmee |om |emmmmeee | m e

p 1Y (SRR [V PR I 33 5 8| 1 |emmmmmmm | cmmmmm oo

vy S VS NI [ E 39 5 2 I [ P — 1 (Kaena Point)

pJ: J (SO PUCIII IO, IR 21 8 72 I T (SR R —

29 2 FECRRIIPICIOEPI, PIVIPRSNEPISIIG R — 32 18 |eme= | 1 |===eemm- 1 (offshore)

30 [m=== |ommmmee [ | e 32 10 TTRR I T S

3] |==-= |mmmrmmmcmcee e | mcmeceee u9 29 6 [== |-cmmeeee 2 (Pahala, Honokaa)
June 1 |-=== |ceccmccncaa- 6 | cmecmmemaa 39 6 |==-==- | 3 1|2 (Kau)

2 (SISO PUVIPIPICIRIPIO, PSP | 35 22 2| 2 |mmemmmee | e

cJN (SR [RIPIPRPIIVIVISS VIR . 31 16 |e==m | 2 |-mmmmmme | mo e mmceeee

(TR (R [PUPRVRVUVI MRV VIS PROUPIVIVIPIS VIV 43 10 I (< T PSP, R —

Y [ PUVPPIPIVIPIVRVIVHPIG, IIIPIUVIVIN | 34 11 N 20 [N,

6 K 7 | emmmmeaee 57 20 |==-= | 1 2 |1 (Kona)

7 |---- 2 [SSS . 35 ETOR [ECEOR [ 5 [P, | ——

8 [T cmmmmmme | e 31 30 |==-- | 1 8 |1 (Hilo)

- ) PR . < [, 50 ) [TUR PUUPIIG, PUPIS PRVEPIRVIIVENIS [P
10 f=moe [mcmmmmmoee e | mmmmeeeee 51 12 Y (U PRIV, [
11l |--== |emccmcccccee |eceeeeae 1 6u 25 |em== | 6 |==e———u- 5 (Pahala, Kohala)
12 (ORI PPV PR | mmmm————- 78 22 |emee |10 |mmmmmmmm | e
13 6 |=mmmmmmmmmee [emmmmmae | cmceeeee By 25 [==== |30 |mmmmmmom | mmmmmmmeeeeee
[T PRV PEVIVEVIVVIIIVIVPRE, PERURUI B 40 15 |emmm | 7 |ommmmmee | cmmmmmeeeeeee
15 |[---- (TR (SR [ 39 10 |-—-—- | 3 ) [P ———
16 |-=== |ecccccmcccce |eccemcee | cmccmeea - 42 25 51 5 |ececanaan 2 (Mauna Kea, Kona)
17 |==== |=eccccmmmcce |emccmcee | cocmeceeee 93 27 2 | 4 |eemmmeae 1 (Kona)

18 |---- 2 J [ 95 15 2| 7 |-mmmmmm- 2

19 fomom [ommcmmeee (TR [, 102 16 [-==- [10 |-c=m--- 2

20 f---- (Y [, [ 95 9 fomem | 1 |ommmmcom | e o
2] |- |mmmmcecemea T T —— 95 24 1| 1 |--ccemm- 1 (Mauna Kea)

Y 2 ROy P IR [ — 71 10 7] 2 |--—=-=-= |1

23 |-=-- 2 10 | meeecmeeea 69 18 2 |-- 1|2 (Kona)

24 famee J SRS, I 54 13 5| 7 |-—mmmmm- 1 (Kohala)

25 [=mme |ommmmemmees OGP, R —— 57 16 |==== | 9 [-—=ceeen Y

26 ===~ |ececoccmmcan feccmccee | ccmceeee 69 19 1| 5 |=====--- 1 (Kona)

27 |==o= |mmmmmmmmcaee Jemeeeeee 7 29 500 2 |-= |memmmeee | e
P B B R el EE R 8 37 B10 [~mmm |-= |=mmeemee | mem- —————————
P e B et P B 42 111 3| 4 [-=mememe 2 (Maui)

30 |emem |mmmmmmmccee | | emeeee 65 126 < I T e B
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greater are listed.

Table 4,==

Local earthquakes recorded b

A rli Ma é 1962

seismographs of the U.S.. Geological Survey,

p 2 Ya 20 June.

[Except for smaller earthquakes of special interest, only earthquakes with magnitudes of 2.5 or
Origin time is Hawaiian standard.

In the following list some origin times are followed only by "KM 30" and a statement of magnitude.
These are all members of a continuing family of quakes noted also in other Summaries. The best
mean focus for this group is beneath Halemaumau at a depth of 30 km (19°24.1' N., 155°17.1' W.).

Origin times of members of a second persistent sequence of earthquakes are followed by "KT"
These earthquakes originate at very shallow depths in a remote region along

(Kalapana Trail),

the Kalapana Trail west of Kalapana, and they generally are not felt.

Seismograms of these

earthquakes are poorly recorded and difficult to interpret; so only an approximate epicenter,
19°20' N., 155°05' W,, can be assigned to them,

The mean focus of the magnitude 6.1 Kaoiki fault system earthquake of June 27 and its aftershocks
is 19°24' N., 155°25' W,, at a depth of 3 to 8 km.

This focus has been abbreviated.'"Kaoiki']

Date Time Magnitude Epicenter Remarks
(1962)
h Im s Lat. N. Long. W, Description

Apr. 2]12]21]51.0 2,1 19°24,9' } 155°04.1'} 13 km NW, of Kalapana---| 8 km deep.
2123]1221)24,5 2.9 19°59.0° ) 155°49,8'}] 12 km S, of Kawaihae=-==] 5 km deep.
4 §07Q132f04.0 2,0 19°30,5'] 155°43.5'}§ 21 km E. of Kealakekua--] 3 km deep.
5{§01§35¢301.9 2.4 19°15,9'§ 155°12,.2'}] 2 km NW. of Apua Point-- 12,5 km deep,
5408]1331]57.0 2.2 19°24,0'J 155°42,8' ] 15 km NNE. of Puu o 5 km deep.

Keokeo.

5110133 1]25.9 2.3 19°24,9'] 155°16.2' | Kilauea caldera-=====--- 50 km deep.



Bzt

Table u4.--Local

earthquakes recorded by seism

April, May, and June, 1962--Continue

ograghs of the U,S, Geological Survgxl

Date Time Magnitude Epicenter Remarks
(1962) ,
hm s Lat. N, Long. W. Description
Apr. 5 ]22)19]12.6 3.4 KT.
5 322 ju46 ] 20,9 2,7 KT,
6 J17 |38 02.7 3.8 KT,
6 J19 ] 58 J 46.5 3.2 KT,
6 §231u46]10.8 3.5 KT,
7 J05})29§03,0 3.0 KT,
8 J07 ]08]15.4 2.8 19°16.0'} 156°33,0'] 70 km WSW. of Kealakekua-] 8 km deep.
8 J23]157}53.1 2.4 19°06.8'} 154°55,2'} 34 km SE. of Apua Point--] 12.5 km deep.
9 10 §55] 26,2 2.4 19°22,1'} 155°51,9'] 5 km SE. of Hookena--=-==} 5 km deep.
10 Jo2 )54 }25.3 2.5 KT,
) 10 J20 ] 53 ] 14,5 2,2 19°13,7'] 155°49,2'}§ 11 km NE. of Milolii-===- Do.
11 J03]126306.0 2.4 19°19.1'] 155°11.4'} 10 k@ SE. of Ahua 3 km deep.
selsmometer.
11 J14 333}]17.6 2,7 KT,
11 ]23319]16,.5 3.0 19°44,5'] 155°08,5'} 7 km NW, of Hilo, Felt 20 km deep.
in Hilo,
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Table 4,--Local earthquakes recorded by seismographs. of . the U.S. Geological. Surve
Agrill Max. and June. 1962f-ant1nued

Date Time Magnitude | Epicenter ‘Remarks
(1962) : .
h Im s Lat. N, Long. W, Description
Apr, 13 |15 }30 |3u4.7 2.5 19°29.2' | 155°46.4"' | 15 km ESE. of Kealakekua { 3 km deep.
14 §05 Ju42 §05.3 2.9 19038’ 156°19! 53 km WSW. of Keahole 8 km deep.
Point.
14 § 07 yu6 §58.8 2.7 KT.
16 §16 §38 §u0.1 2.1 19°38,8' § 155°10.8' | 13 km SW., of Hilo======- 45 km deep.
16 §17 § 50 jJu8.3 2.1 19°26.7' § 155°09,7' | 32 km SSW. of Hilo=====- 25 km deep.
17 §19 Ju40 §55.6 2.3 19°28,6' J 155°16.8' | 6 km NNE, of Uwekahuna 12,5 km deep.
) seismometer,
18 123 J2u4 §18.2 2.0 19°4u;9' 155°29.6' § 3 km ESE. of Pohakuloa-- S km deep.
20 117 §132 24,1 2.3 Kaoiki.
23 {18 ] 23 | 16.9 2.4 KM 30.
24 103 Jou §50.1 4.0 Kaoiki, Felt island-wide
26 ] O4 } 54 §20,5. 2,5 19°07,3" | 155°04,0' | 66 km S, of Hilo-======= 8 km deep.
26 09 121 ]58.8 3.4 20°05" 156°08" 50 km WNW. of Kamuela--=- 12,5 km deep.
27 §12 Ju47 §07.3 2,7 KT,
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Table 4,--Local earthquakes recorded by seismograghs of the U.S. Geological Survey,
_ ] April, May, and June, 1962--Continued

Date Time Magnitude Epicenter Remarks
(1962) _
hm s Lat. N. ] Long. W. Description.
Apr, 27 } 22}§08]27,2 2,6 Kaoiki.,
28120}03}02.8 2.4 19°26.5' | 155°21.4' | 6 km SE. of Mauna Loa 8 km deep.
seismometer,
29 117 § 51] 39,0 2,5 19°20,0' § 155°07.7' ] 16 km SE. of Ahua 12,5 km deep.
seismometer,
30§16 §38]36.5 3.0 KT,
May 1118358} 13.4 3.7 18°40! 156°40" 117 km SW. of Kealakekua] 12.5 km deep.
2101f25§ 29,7 2.5 19°13,.0' J 155°17.5'} 16 km SE. of Desert 40 km deep,
seismometer,
21 13)31§u7.7 2.1 19°25,1' § 155°04.0' ] 34 km SSE. of Hilo====-- 3 km deep.
3§13]11]45,5 2.3 19°09,8' § 155°38,6'] 13 km NW. of Naalehu=--- Do.
3116{ 22} 57.0 2.1 19°37,8! v155°06.8' 9 km N, of Mt, View-==w- Do.
6]03§38] 57,7 2.3 KT.
6 05 20 2301 2.1 Kaoikio
6] 15§ 18{ 31.5 2,3 19°03,1' | 155°17.8'| 34 km SSE. of Desert 12,5 km deep.
seismometer,
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Table 4,--Local earthquakes recorded by seismographs. of the U.S. Geological Survey,-
_ Agml. ﬁax. and ﬁune. 1§§2f-(?ont1nue3 ‘

Date . Time Magnitude Epicenter Remarks
(1962) o
h Im s Lat. N, Long. W. Description
may 7 Joo |ss |3s.u 3.1 19°14,3' | 155°05,7'] 53 km S. of Hilomeowmen- 45 km deep.
8 103 §J24 28,0 2,2 19°02,8' } 155°31,7'] 6 km ESE. of Naalehu===- 12,5 km deep.
8 J14 fu49 J01.5 2,5 KM 30. ‘
8 121 JOo4 J1u4.0 2,5 19°13,0' § 155°17.,5'§ 16 km SE. of Desert 40 km deep,
seismometer.
8 §12 JOu4 Ju6.0 2,3 19°18,8' § 155°23.,9'] 4 km SSW., of Desert Do,
seismometer,
99122})19 §19.0 2,6 KM 30.
10 J00 §37 J01.6 2.6 KM 30.
10 J 05 ]} 56 Jou.9 4.3 KM 30, Felt island-wide,
10 J 06 § 15 Ju6.6 2.5 KM 30,
10 JO7 Ju43 J26.4 3.4 KM 30.
10 J O7 Juu J4u47,1 2,5 KM 30,
10 J15 §J02 §28.6 2,7 KM 30.
10 § 16 § 28 J23.5 2,5 KM 30,
10 {20 §19 |30.8 2,4 KM 30.
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Table 4.--Local

Date Time Magnitude Epicenter ' Remarks
(1962)
hm s Lat, N, Long. W. Description
May 11 100 fu7]34.3 2.4 _ 19°16.7' 1155°08,5' § 18 km SE. of Ahua 8 km deep.,
seismometer. :
11 01 fJ55¢§u47.3 2.3 KM 30,
11 02]151139.8 2.3 KM 30,
11 051001 23,0 2,3 19°08.5"' ] 155°00.4"' § 13 km SW, of Pahoa==w=== : 3 km deep.
11 06 §37]23.4 3.7 KM 30, Felt in eastern
half of island.,
11 Jo6Ju0] 50,2 2.7 KM 30,
11 101 38§ 02,5 2,6 19°18.8"' §155°13,9' § 9 km SSE. of Ahua 3:km deep.
seismometer.,
11 151043 20,2 2,3 KM 30,
12 16] 16§ 56,3 2.4 19°18.4' | 155°05.2' J 45 km S, of Hilo--;----- 3 km deep.
12 221 273 23,5 2,5 19°15,1"' § 155°12.9' § 14 km SSE. of Ahua 45 km deep.
seismometer,
13 06§ 36] 55.9 2.3 KM 30.
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Table 4,--Local earthquakes recorded bx.seismograghs of the U.S, Geological;Surveyhﬂ
] April, May, and June, 1962--Continued )

Date Time Magnitude Epicenter Remarks
(1962) - 5
hm s Lat. N. Long. W. .Description
May 13 | 07] 57| 14.7 3.3 Kaoiki,
14 o4 § 00} 54.0 2.5 KT.
14 16} 591 52.0 3.1 19°14,0' § 154°59,8' § 34 km SE. of Ahua At shallow depth,
seismometer,
16 21] 25% 44,1 2,4 19°27,9"' § 154°52,7'§ 9 km SE. of Ahua Do.
seismometer, Felt at
Pahoa.,
17 4] 24§ 45,7 2.7 KT.
17 171 13§ 12.2 2.9 KT.
18 09§ 24} 37,2 2,6 19°22,0' § 155°30,0' § 19 km SW. of Mauna Loa 3 km deep.
o seismometer,
18 23§ 21} 38,1 2.4 KT,
20 13§ 43} 18,6 2,1 19°52,.9' | 155°26.1' | 11 km SW, of Keanakolu-- 8 km deep.
20 119105} 15.3 2,5 19°23,2' ] 155°30,.0' § 18 km SW. of Mauna Loa 3 km deep.
seismometer,
21 02§ 11) 41,4 2.4 19°16.0' § 155°12.1"' } 14 km SE. of Ahua 8 km deep.
seismometer.
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Table 4.-=-Local earthquakes recorded. by seismographs of the. U.S, Geologlcal Survezl

N Kprlr, ﬁayj_and June, 1962--Continued

Date Time Magnitude Epicenter ' Remarks
(1962)
h |m s Lat. N. | Long. W. Description
May 21 J15§19 |29.6 2.4 19°24,8" | 155°18,4"' | 2 km SW. of Uwekahuna 8 km deep.
seismometer,
21 15 §u43 §23.0 2.4 19°27,5' { 155°11.4"' §J 11 km ENE. of Uwekahuna 12,5 km deep.
seismometer,
21 §23416]}30.2 2,9 20°11,7"' | 155°23.6"' | 15 km NE. of Honokaa--== ] 3 km deep.
22 02 Ju4l Jus5.0 2.6 19°11.2' § 155°28,0' | 2 km SE. of Pahala=====- 5 km deep.
23 11 §17 § 05.5 3.5 19°32,5" § 155°55,5' § 3 km N. of Kealakekua. 12.5 km deep.
Felt at Kona.
23 22158 §09.9 3.7 19°15,1' § 155°23,1' § 10 km S. of Desert 45 km deep.
seismometer. Felt
island-wide.
26 13§13 §u5,.8 2,9 19°26,0"' § 154°55,3' } 8 km SSE. of Pahoa. 5 km deep.,
Felt at Pahoa.
29 21§11§08.3 3.6 19°©23,3" § 155°30,.0" § 14 km NW. of Desert 8 km deep.
seismometer, Felt at
Mt. VieWQ
29 214 27§ 27.5 2,2 19°04,8' § 155°19.6' ] 30 km SSE. of Desert Do,
seismometer.
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Table 4.--Local earthquakes recorded by seismographs of the U,S, Geological Survey,
April, May, and June, 1962--Continued

Date Time Magnitude Epicenter Remarks
(1962)
hIm s Lat. N. Long. W. Description
May 31“ 13 Juu 29,1 2.7 19°13.1' { 155°30,9'] 5 km NW, of Pahala-===== 8 km deep.
31§ 23 §02403.,8 2,9 20°03,3' | 155°17.5' ] 22 km E. of Honokaa. 12,5 km deep.
Felt at Honokaa.
June 1§18}59 }01,8 2,2 18°50,1' § 155°30.5"'§ 20 km SE. of Kalae Pt.-=- 8 km deep.
: 1§ 23 §37 guo,.u 2.0 19°12,3' § 155°23,9'] 8 km E. of Pahala======= 45 km deep.
24 07 §33 305.8 2,3 KM 30,
2§ 12420 §u46.3 2.4 19°22,4' § 155°03,2'] 18 km SW, of Pahoa-===== 5 km deep.
3111330 §11.5 2.5 19°19,0' | 155°02,5'} 22 km SW. of Pahoa-===== 45 km deep.
4§ 23§35§21.3 3.9 19°13! 155°13" 20 km SSE. of Ahua 5 km deep.,
seismometer. Felt in
Hilo, Pohakuloa, Puna,
Pahala, and Volcano.
7401433 §19.2 2.4 19°25,0' J 155°42,9' § 25 km SE. of Kealakekua- {| 3 km deep.
7404 3§03 §37.0 2.7 KT. Felt at Hilo.
74 10 §02 §58.8 3.4 19°17.7"' | 155°23.1'§ 5 km S. of Desert 45 km deep.
seismometer., Felt at
Pahala.
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Table 4,--Local earthguakes recorded bz seismograghs of the U.S. Geological,Survey1
] AEPll. Maz. and June, 1962-~Continue

Date Time Magnitude Epicenter Remarks
(1962) :
h|m s ..Lat. N. Long. W. Description
June 8 }10}10 54,1 2.4 Kaoiki,
8}111]21]55.9 2.5 19°39,2' } 155°12,6' § 15 km SW. of Desert 45 km deep.
seismometer.
8111]24158.9 2.5 KT.
8117138 §31.0 2.6 KT,
8121]u3]16.5 3.5 Kaoiki. Felt at Pahala
and Hilo.
93100 ]u7}52,0 2,9 KT,
9gjouJ32]38,8 3.2 KT.
10 J 00 J 15 jJou.u4 2,7 19°09,4"' J 154°59,7' § 11 km SW, of Pahoa=====- 8 km deep.
10 JO1J09 JusS.u4 3.0 KM 30.
10 § 02 J 24 § 15,4 2,5 19°14,0' § 155°03.7'] 53 km S, of Hilo====cw== 8 km deep.
10 § 05 §J 28 46,0 2.7 Kaoiki.
10317109 ]117.0 2.5 19°21.5"' 1155°03,4"' J 40 km SSE. of Hilo====-- 8 km deep.
11J02]55]57.0 2.7 20°06,1' | 155°42,3' ] 10 km NW, of Kamuela=---- } 3 km deep.
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Table 4,--Local earthquakes recorded by seismographs. of the U.S. Geological
» KErlfl ﬁaz' and 3une| 1952ffCont1nuea

..Survey,

--Remarks

Date Time Magnitude Epicenter
(1962) .
{h Im s Lat. N. Long. W. Description
June 11 J08 J11 |29.2 2,5 20°06,1' | 155042,3' | 10 km NW. of Kamuela---- | 3 km deep.
11 09 Ju41 }58.0 2.6 19°20,5' | 155°30.6" § 17 km NNW. of Pahala=---= | 8 km deep.
11 § 10 } 53 | 28,7 2,8 20°06,1' §155°42,3"' | 10 km NW. of Kamuela---- | 3 km deep.
11119 Ju6 J 35,5 2,6 19°17,3' §155°30.1' } 10 km NNW. of Pahala-=-- Do.
11 J 21 §O4 JSu4,.1 2.8 19°25,5' §155°00,4" § 10 km SW. of Pahoa. 8 km deep.
Felt at Kapoho,
113121)j417318.3 1.9 ~==do=-== | ~==dO==== | =ccmue- do-=cmccnnoncnnna Do.
12§06 ]15])35.4 2,5 19°12,5' § 155°10,2' § 21 km SE. of Ahua Do,
seismometer.
13§ 16 ] 34§ 55,3 4,3 KM 30. Felt island-wide.
13119] 16} 18.9 3.2 KM 30,
13§ 193 27] 52.7 2.4 KM 30,
141 20§ 31§ 18.9 2,7 KM 30. Felt at Volcano
region,
15] 01] 10] 00,5 2.6 19°18,7' ] 155°16.8'{ 13 km S. of Uwekahuna 8 km deep.
) seismograph.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geolggicaleurvsz‘
April, May, and June, 196 --Continue 7
Date Time Nagnitude Epicenter -+ Remarks
(1962)
h |m S Lat, N, | Long. W, Description

June 16 {13 Ju41]00.5 2,5 KM 30,

16 §13 {50} 05.6 2,1 19°45,2" §155°28.7'] 5 km E, of Pohakuloa==--}] 12,5 km deep.

16 §20 p11 § 23.8 2,5 19°13,7' §155°36.,6"' ] 18 km NNW. of Naalehu---{] 3 km deep.

17 07 02§ 49,9 2,5 19°20,5' 1155°49.4"§ 20 km SE. of Kealakekua- Do,

18 gou4 §38 ¢ 11.1 2,5 Kaoiki.

18 §05 qu0 47,2 2,5 19921.9' §155°05.2'} 40 km S. of Hilo=======- 8 km deep.

18 115 §211]38.3 2.5 19956,.2' 1155°31,5'f 20 km SE. of Kamuela----] 3 km deep.

19 jo4 09§ 22,7 2,7 Kaoiki,

19 §21 }37402.3 2.8 20°06" 156°19! 67 km WNW, of Kamuela=--1 12.5 km deep.

21 §11 13 § 25.5 2,3 19°55,0' 1155°31,5"'§ 20 km SW. of Kamuela----] 3 km deep.

- 21 §12 §57 fus.4 2.9 19°16.5' 1155°07.1' § 20 km SE. of Ahua 8 km deep.
' seismometer. :
22 §00 §11 §u5,.3 3.2 KT.
22 {00 21 §59.1 2,9 20°058" 155°01" 128 km NE. of Kamuela---] 12,5 km deep.
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Table 4.--Local earthquakes recorded by seismographs of the U.S, Geological Survey,
A ril, May, and .June 1962--Continued B

Remarks

Date Time Magnitude Epicenter
(1962) - -
h Im s Lat. N. Long. W. Deseription
June 22 J 00 §57 Ju0,1 2.5 L KT,
22 101 §JO5 §u3,7 2,5 | 19°21,8' § 155°03.4"' § 19 km SW. of Pahoa====-- 12.5 km deep.
22 {02 |15 | 28.2 2.8 —==do-== | ~==dommm= | mmmmm—aa- ~dOmmmmmmm e Do,
23 J00 JO8 349.3 2.3 19°21,5' § 155°05.6' § 40 km S, of Hilo===m=a=-- 8 km deep.
23 §17 J 00 34,2 2,8 { KT,
24 102133]117.1 2.5 KM 30,
24 Y o4 1221427.0 2,5 19°32,2" § 155°53,1'§ 3 km NE. of Kealakekua-- 3 km deep.
24 {09 ] 53 ] 37.0 2.5 cemdommn | —mdommmn | cmmmmmeee do==emememaanae Do.
25110 AOO Lo, 4 3.0 18°33" 1540407 115 km SE. of Ahua 12,5 km deep.
_ seismometer,
25122106 f36.0 2.7 19°52,2' ] 155°33,7'] 20 km SE. of Kamuela==-- 8 km deep.
26 118 u48]118.3 2,3 19°24,1" ] 155°47,9' ] 18 km SE. of Kealakekua- ;At shallow depth,
27 104 1 31]33.5 2,5 KM 30.
271181271 14.3 6.1 1902y 155°25" Kaoiki. Felt on Hawaii,{ 3 to 8 km deep.
Maui, and Oahu.
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Table 4,-~Local

earthquakes recorded by seismographs of the U.S., Geological Survey,

AEril| Ma.zl and June' 1962--Cont1nued_

Date Time Magnitude Epiéenter Remarks
(1962)
h Im s Lat. N, Long. W, Description

June 27§ 19 151 30.4 3.2 Kaoiki.

27F19ju0} 27.0 2,3 Kaoiki,

27119 48§ 03.7 2,5 Kaoiki,

27§ 20§ 14§ 10,7 2,9 Koaiki.,

274 21§ 30§ 38,5 2,8 Kaoiki.

271 21}50Q% 52,4 2,5 Kaoiki.

274 22§ 424 05,8 2,5 Kaoiki,

274 22§ 47§ 49.0 2,5 Kaoiki,

274 23§ 091} 27.0 2,5 Kaoiki.

274 23§51§ 27,9 2.5 Kaoiki,

281 00§ 05§ 42,0 2.4 Kaoiki.

281 00f 46§ 29,4 2,4 Kaoiki.

284 014 57 09.4 2.8 Kaoiki,

281 0271 22102,4 2,7 Kaoiki,
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Table 4.--

Local earthquakes recorded b

Y Y T

seismographs of. the U.S, Geolog;gal Survey,

and June 1962--Cont1nued

Date Time Magnitude Epicenter Remarks
(1962)
h Im s Lat., N, Long., W. Description

June 28 02 25 21,2 2,4 Kaoiki,

28 § 02 Ju6 Ju7.0 3.0 Kaoiki,

28 J 02 58 J06.2 2.9 Kaoiki.

28 103 135 ]118.9 2.8 Kaoiki.

28 J 03 ] 36 }56.7 3.7 Kaoiki, Felt at Hilo.

28 Jo4 117 J11.1 2.3 Kaoiki.

28 Jou |55 J16.0 2.4 Kaoiki.

28 J 07 §28 J03.3 2,7 Kaoiki.

28 §08 §00 J11.4 2,6 Kaoiki,

28 1 08 J4u4 1 08,8 2,6 Kaoiki.

28 110 130 §19.4 2.3 Kaoiki.

28 {10 37- 06,0 2,3 Kaoiki,

28 12 }55 112,5 2.6 Kaoiki.

28 |14 159 | 12,8 2,3 Kaoiki,
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Table 4.--Local earthquakes recorded by seismograghs of the U.Se,Geological Survey,
A April, May, an June 19 --Contlnug _
Date Time Magnitude Epicenter  ﬁ;marks
(1962)
h Im s Lat. N. | Long. W. Description
June 28 15 §17 ]38,9 2.3 Kaoiki,
28 §15 320 | 14.3 2,3 Kaoiki.,
28 §15 423 02,5 2,3 Kaoiki,
28 §15 129 §25.7 2.6 Kaoiki.,
28 §17 §13 §00.3 2.5 Kaoiki.
29 101119 30,3 2,3 Kaoiki,
29 103 123 ]09.8 2.4 Kaoiki.
29 108 §30 §37.6 3,2 Kaoiki,
29 §08 § 39 }52.8 2.6 Kaoiki.,
29 |14 § 41 §53.0 3.0 20°52! 155°22! 95 km NE. of Haleakala=-- 12,5 km deep.
29 §16 §59 400.0 3.5 Kaoiki.
29 117 $ 41 §56.2 3.1 Kaoiki.,
29 § 17 § 47 §53.3 2.4 KM 30,
29 §21413]33.,0 2.7 20°06" 156°39' 87 km SW. of Haleakala=-] 12,5 km deep.
2912343 ]116,2 2.5 Kaoiki.,
30 J 07 §10 ] 56.5 2,3 19°23,1' § 155°03.6"'} 17 km SW. of Pahoa--==--- 3 km deep,
30120139 115,1 2,5 Kaoiki,




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 indi-
cates compressional first motion; a "d" indicates dilatational
first motion. Station symbols, locations, and instrumentation are
presented in Summary 25, Magnitudes calculated from the Hawaii
seismograms are followed by (HVO). Location of epicenter, origin
times, and focal depths, and magnitudes reported by other institu-
tions are taken from "Preliminary Determination of Epicenters"
published by the U.S. Coast and Geodetic Survey.

It is unusual to record clear, identifiable phases from the Atlantic
or the Caribbean on seismographs in-Hawaii. Such a quake is listed
on April 20,

Although many seismic phenomena from distant sources are recorded,
few such events are felt in Hawaii. Such an uncommon event was
recorded on May 1llth in the form of- T-phase arrivals from an
underwater nuclear test (these-data are being prepared for special
publication). In this case the T-phase was reported felt by
residents of the coastal towns and cities of the Big Island]

AEr. 1 AEr. 2-=Continued
M Z eP 12:22:05,4 ¢ C&GS card 25-62:
18,6° N,, 145,5° E,
Hi YA eP 12:22:07.,9 d 00:14:50.,4,
Mariana Islands.
U PEN eG 12:37:36 h about 205 km,
U PEE eR 12:40:44 AET. 3
CEGS card 25-62: M Z eP 16:33:59.,1 d
L,2° 8,, 143,6° E,
12:11:09.2. Pa Z eP 16:34:00,5 d
Near north coast of New Guinea,
h about 80 km, Hi Z eP 16:33:59,7 d
Apr., 2 Ha VA iP 16:33:58,0 ¢
M Z iP 00:24:08.3 ¢ U PEN iG 16:45:12
A Z iP 00:24:09.0 ¢ U PEZ eR 16:46:56
D y/ eP 00:24:07.9 ¢ Magnitude 5.9 (HVO),
U Z iP 00:24:08,8 ¢ CEGS card 26-62:
10,6° S,, 164,9° E,
Pa Z iP 00:24:10,9 ¢ 16:24:55,6.,
Santa Cruz Islands region.
Hi Z eP 00:24:09,8 ¢ h about 36 km.
Magnitude 5.5 (Pal).

27



Table 5.--Distant earthquakes--Continued

Apr, 6 "~} Apri l2--Continued
M Z eP 17:00:29,4 4 U PEZ is 01:10:19
D Z eP 17:00:27,5 d §] PEZ iss 01:14:18
N Z eP 17:00:32,1 d §) PEZ iR 01:18:15
U Z eP 17:00:32,4 d U PEE iL 01:15:32
CEGS card 26-62: U PEN iG 01:16:04
26.7° S., 113.2° W,
16:50:14,2, Magnitude 7.4 (HVO).
Easter Island region.
h about 33 km, CEGS card 28-62:
138,2° N,, 142.3° E,
Apr, 7 00:¢52:47,0
Near east coast of Honshu,
D yA eP 06:31:34,1 ¢ Japan,
h about 68 km.
N Z eP 06:31:33,1 d Magnitude 7 to 7,25 (Pas),
6.75 to 7.0 (Pal).
U PEZ eR 06:40:35
‘Apr, 16

CEGS card 28-62:

10,0° N., lu4,u° E, M Z iP 13:29:55.0

06:21:38,4,

Caroline Islands region, A Z iP 13:29:56,0

h about 50 km,

Magnitude 6 (Pas). D Z eP 13:29:55,2

AEr. 12 N Z iP 13:29:55.4

M Z iP 01:02:24,2 ¢ Ha Z ip 13:29:47,0
A Z eP 01:02:25.5 ¢ Na Z iP 13:29:54,6
D Z eP 01:02:25.1 ¢ Hi Z eP 13:29:56,2
N Z eP 01:02:25,2 ¢ Pa Z eP 13:29:57.8
Ha 2 iP 01:02:15.3 ¢ §] PEE eS 13:37:38
Na Z eP 01:02:24,4 d 8] PEZ iR 13:46:22
Hi 2 eP 01:02:25.,6 ¢ Magnitude 6.0 (HVO).
Pa Z eP 01:02:26,1 d

28



AEr. 16-=Continued

CEGS card 28-62:

Apr, 18
M Z eP
A Z ip
D Z eP
N Z iP
U Z iP
Pa Z iP
Hi 2 eP
Ha Z iP
U PEZ iP
U PEZ iR
8] PEN is
U PEN eSS

30.6° N,, 140,6° E,

13:20:15.1.

South of Honshu, Japan.

h about 176 km,

19:26:51,3
19:26:49,5
19:26:49,8
19:26:49,6
19:26:50.1
19:26:50.,5
19:26:u49,.4
19:26:58,5
19:26:51

19:50:34

19:37:00

19:43:19

Magnitude 6.6 (HVO),

C&EGS card 29-62:

10,0° S,, 79,0° W,

19:14:37,2.

Off coast of Peru,

Felt

at Casma, Peru,

h about 39 km,

Magnitude 6.75 (Pas).

‘“AEr; 19
M Z
A Z
D Z
N Z
Ha Z
Hi Z
Pa Z
Na Z

eP

eP

eP

eP

eP

eP

eP

ip

23:26:39,9
23:26:40.9
23:26:40,4
23:26:40,3
23:26:33.1
23:26:39,2
23:26:40,6

23:26:41,5

Deep, northwest source,

- Apr, 20
M Z
A Z
D Z
N Z
Ha Z
Hi Z
Pa Z
Na Z
U PEZ
U PEN
8] PEN
U PEN

29

iP
iP
iP
iP
ip
eS
eSS

iG

05:59:50,7
05:59:49,7
05:59:50,1
05:50:49,8
05:59
05:59
05:59
05:59
05:59:50
06:10:34
06:15:58

06:21:10



Table S5.--Distant earthquakes--Continued

Agr. 20-~-Continued
Magnitude 6.6 (HVO).

C&GS card 31-62:

20,6° N., 72.2° W,

05:47:55,3.

Near north coast of Haiti,
minor damage at Port-au-Prince
Felt at San Juan, Puerto Rico,

h about 25 km.

Magnitude 6.5 to 6,75 (Pas),
6.75 to 7.0 (Berk), 6.0 (Pal),

Apr, 22
M Z eP 02:18:52.,4 ¢
A Z eP 02:18:51.8 ¢
D Z eP 02:18:51,5 ¢
N Z eP 02:18:51.8 ¢
U Z eP 02:18:52,3 d
Pa 2 eP 02:18:54,2 ¢
Hi Z iP 02:18:55,9 d
Ha Z eP 02:18:56,1 ¢

C&GS card 31-62:
18,9° S., 169,5° E,
02:10:12,1.
New Hebrides Islands region,
h about 288 km.

Apr, 22
M y/ iP 04:55:17.1 d
A z iP O4:55:16.6 d
D Z iP 04:55:17,2 d
N Z iPp O4:55:16.6 d
U y/ iP 04:55:16.8 d

Apr. 22-=Continued

Pa 2 iP O4:55:14,4 ¢
Hi Z iP O4:55:14,9 c
U PEN eSKS  05:03:58
u PEZ eG 05:10:50

C&GS card 30-62:
15,5° N., 93.1° W,
Ol :45:20,3.
Near coast of Chiapas, Mexico.
h about 69 km.,
Magnitude 5.25 to 5.5 (Pal).

Apr, 23
M Z eP 06:07:45.3 d
A Z eP 06:07:45,8 d
D Z ip 06:07:45,6 d
N Z eP 06:07:45,3 d
U Z ip 06:07:51.3 ¢
Ha Z ip 06:07:40.7 d
Hi Z eP 06:07:49.2 ¢
Pa Z eP 06:07:47,1 ¢
Na Z eP 06:07:48,9 d
U PEZ iP 06:07:52 ¢
U PEZ ipP 06:08:14
U PEZ 1iPP 06:09:52
U PEZ eSS 06:19:20
U PEZ iR 06:23:55
U PEN iS 06:15:36
§) PEN iL 06:20:55

30



Table 5.--Distant "earthquakes--Continued

Apr, 23--Continued "QEE;;EE:-Continued
U PEN iG 06:21:19 o Ha Z iP 07:33:46.3 ¢
Magnitude 6.8 (HVO). C&GS card 32-62:
17.8° 8., 179.1° W,
C&GS card 30-62: ' 07:26:31.3,
42,9° N,, 1l43,4° E, Fiji Islands.
05:58:04.9, h about 689 km.
Hokkaido, Japan.,
h about 25 km, ' "égﬁé_gg
Magnitude 7 to 7.25 (Pas),
7 (Pal). M Z ip 02:36:16.6 ¢
Apr, 25 ' A Z eP 02:36:17,5 ¢
U PEE is 16:05:00 D Z eP 02:36:16,9 ¢
U PEZ eSS 16:08:27 N Z eP 02:36:16.5 ¢
9] PEZ iR 16:13:06 U Z eP 02:36:16,2 c
9] PEN eL 16:10:16 Hi Z eP 02:36:16,5 ¢
CEGS card 32-62: U PEE iP 02:36:18 c
38.4° N,, 142,5° E,
15:47:29,2, U PEE iPP 02:38:29
Honshu, Japan.
h about 56 km, 8] PEE eSS 02:48:16
Apr. 26 8] PEE iR 02:52:33
M Z iP 07:33:41,1 d 9] PEE iS 02:44:13
A A iP 07:33:40,6 d U PEE iG 02:50:42
D Z eP 07:33:40,1 d CEGS card 33-62:
38.8° N,, 140,9° E,
N Z iP - 07:33:40.6 d 02:26:30,0,
Honshu, Japan.
U Z eP 07:33:40,9 d h about 104 km,
Na Z iP 07:33:38,4 ¢ AEr. 30
Pa A iP 07:33:43.7 d M Z eP 16:24:41,8 ¢
Hi Z iP 07:33:44,8 ¢ N Z eP 16:24:40,3 ¢

31



Table 5.--Distant earthqpakes—5Continued

Apr, 30--Continued "~ | May 2--Continued
U PEE is 16:31:12 N Z Tmax 03:28:52
U PEE iG 16:33:58 U Z Tmax 03:28:58
CEGS card 3h4-62: Pa 2 Tmax  03:28:44
17.9° 8., 176,1° W,
16:16:47,.8, Na Z Tmax  03:28:29
Tonga Islands region,
h about 26 km, Hi 2 Tmax  03:28:27
Apr. 30 Ha Z Tmax  03:28:51
U PEE eS 18:45:19 ' C&GS card 33-62:
' 55.9° N,, 156,1° W,
U PEE G 18:u48:25 02:43:25,9,
Kodiak Island, Alaska region.
U PEZ eR 18:49:u8 h about 25 km.
CEGS card 34-62: "Maz'2
18.0° S,, 176,4° W,
18:31:06.6 8] PEN 19:49:00
Fiji Islands region.
h about 135 km, Start of pressure wave from
Christmas Island nuclear
Apr, 30 -~ Dblast; 5 mm max. seismogram
amplitude, 75 second period--
M Z ip 20:51:52,9 d lasts till 20:04:00,
A Z eP 20:51:53.4 d Max 6
N y/ iP 20:51:52,8 4 U PEZ ePP 19:20:42
CEGS card 3u-62: §] PEZ  ePS 19:30:38
6.4° N,, 124,0° E,
20:39:45,1, 8] PEZ eR 19:56:10
Banda Sea,
h about 28 km, U PEN eSS 19:37:34
May 2 U PEN  eSSS  19:41:54
M Z Tmax  03:28:53 U PEN eG 19:50:49
A Z Tmax 03:28:50 Magnitude 6.8 (HVO),
D Z Tmax 03:29:00
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Table 5.=--Distant - earthquakes--Continued

May 6--Continued ‘May 10
C&GS card 35-62: M Z ip 00:11:30,9 d
60.0° S., 32.8° W,
19:00:10,2, M Z epP 00:11:50,0
Sandwich Islands region.
h about 25 km. A Z iP 00:11:31,9 d
Magnitude 7.0 (Pas), 6.75 to
7 (Berk), 7.0 (Pal). A Z epP 00:11:50.3
May 7 D Z ip 00:11:31.9 4
M Z iP 17:49:15.1 ¢ D Z epP 00:11:50,1
A Z iP 17:49:15.9 ¢ Ha 2 eP 00:11:21.5 4
D Z iP 17:49:15.0 ¢ Ka Z eP 00:11:27.5 d
N y/ iP 17:49:15,5 ¢ Hi 2 ip 00:11:29,5 ¢
Ha 2 iP 17:49:04,0 ¢ Pa Z eP 00:11:29,5 4
Ka 2 eP 17:49:09,5 ¢ CEGS card 35-62:
62,0° N,, 150.1° W,
Hi Z eP 17:49:12,6 d 00:03:40.2,
Alaska,
Pa 2 eP 17:49:16,7 ¢ h about 72 km,
Magnitude 6.0 (Berk), 4,75 to
Na Z eP 17:49:17.4 ¢ 5.0 (Pal).
U PEZ  iP 17:49:14 c May 10
U PEZ eS 17:57:02 U PEZ eR 01:00:46
U PEZ eSS 18:00:46 CEGS card 38-62:
41.8° s,, 171.6° E,
U PEZ iR 18:03:34 00:27:17,5.
South Island, N,Z,
C&GS card 38-62; h about 54 km,
45.,3° N., 146,7° E,
17:39:50.3, May 10
Kurile Islands
h about 25 km, M Z iP 05:19:07,5 ¢
Magnitude 6.75 (Pas), 7.0
(Berk), 6.0 to 6,25 (Pal), M Z ePP 05:20:20.6
A Z ipP 05:19:13,7 ¢
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Table 5.--Distant‘earthqpakes--Continued

May 10--Continued ' :'!EELgkér-Continued
A Z ePP 05:20:24,2 N Z iP 12:14:25,6 ¢
N Z iP 05:19:07.7 ¢ U Z eP 12:14:25,6 ¢
N Z ePP 05:20:22,7 Na Z eP 12:14:22,1 d
Ha Z eP 05:19:02.6 ¢ Pa Z iP 12:14:27,9 ¢
Hi Z ePP 05:20:23.7 Hi Z iP 12:14:28,5 ¢
U PEZ is 05:24:42 Ka Z iP 12:14:27.1 ¢
U PEZ iR 05:28:10 Ha Z eP 12:14:28,0 ¢
U PEE iL 05:26:50 C&6GS card 39-62:
14,3° 5., 170,4° E,
M Z Tmax 05:56:20 12:06:42,1,
New Hebrides Islands region.
A yA Tmax 05:56:49 h about 623 km,
D Z Tmax 05:56:52 v Max 11
N Z Tmax 05:56:45 M Z eP 14:21:05,7 ¢
U Z Tmax 05:56:43 A Z eP 14:21:05.1 ¢
Ha Z Tmax 05:54:20 D Z ipP 14:21:05.9 d
Hi Z Tmax 05:56:08 N Z eP 14:21:03,6 ¢
Pa Z Tmax 05:56:28 U Z eP 14:21:05,0 ¢
CEGS card 36-62: Pa Z eP 14:21:07.5 ¢
52,4° N,, 170.9° W,
05:12:15,9, ' Hi Z ip 14:21:08,7 ¢
Fox Islands, Aleutians.
h about 43 km. Ka Z eP 14:21:08,6 ¢
Magnitude 6,0 (Berk), 5.5
(Pal). Na 2 eP 14:21:12,4 4
Max 11 U PEZ eS 14:28:38
M Z iP 12:14:25,9 ¢ §) PEZ eSS 14:32:22
A Z eP 12:14:25,4 d U PEZ eG 143404
D Z eP 12:14:24,6 ¢ U PEZ iR l4:36:04
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Table 5.--Distant earthquakes=--Continued

May ll--Continued

Magnitude 6.6 (HVO),

CEGS card 35-62:

17,0° N,, 99.7° W,
14:11:51.9.

Near coast of Mexico,

h about 25 km,

Magnitude 7.0 (Pas), 7.0 to
7.25 (Berk).

May 11
M Z Tmax  20:39:56
A Z Tmax  20:39:53
D Y Tmax  20:39:54
N YA Tmax  20:39:54
U Z Tmax  20:39:54
Pa Z Tmax 20:39:45
Hi Z Tmax  20:39:43
Ha Z Tmax 20:49:17

Artificial T-phase--probably

caused by nuclear explosion; .

felt on northeast coast of
Hawaii Island, Hawaii,

No preliminary C&GS listing,

May 15
M Z iP 05:35:54,4 ¢
A Z eP 05:35:55,0
D Z eP 05:35:54,0
N Z eP 05:35:55,7 ¢
H1i 2 ip 05:36:01.,2 ¢

35

: ggz_léf-Continued

Ha 2 - eP 05:36:02,2 d
U PEZ iP- 05:35:54 ¢
U PEZ  ipP '05:36:U5

§) PEZ ipP 05:39:19

U PEZ eR 06:01:10

U PEN iS 05:46:08

U PEN  iSS '05:50:43

§] PEN  iSSS  05:54:26

U PEN iG 05:56:49
C&GS card 38-62:

7,3° S., 128,3° E,

05:23:45,9,

Banda Sea,

h about 34 km,

Magnitude 7.0 to 7,25 (Pas),
7.5 (Berk).

Maz 16

U

PEZ eR 17:55:u8

CEGS card 40-62:

13.4° s,, 167.3° E,
17:33:05,5,

New Hebrides Islands.,
h about 35 km,

‘May 19
M Z iP 15:07:31,2 4
A Z ip 15:07:29.9 4
D Z iP 15:07:31.1 4
N Z iP 15:07:30.1 d
U Z iP 15:07:32,5 d



Table 5.--~Distant earthquakes--~Continued

Maz 19--Continued

Pa

Hi

Ka

Ha

U

U

Z iP

Z eP

Z eP

Z iPp
PEZ iP
PEZ iS
PEZ iR
PEN 1iScS
PEN  iSS
PEN eG

15:07:31,3
15:07:31. 4
15:07:29.,9
15:07:40,2
15:07:34
15:15:01
15:22:42
15:17:20
15:18:34

15:19:45

Magnitude 6.8 (HVO),

CEGS card 38-62:

17.2° N,, 99,5° W,

14:58:18,3,

Near coast of Mexico.

h about 20 km,

Magnitude 7,0 to 7.25 (Pas).

May 21
M Z iP
A Z ipP
D Z eP
N Z eP
U Z eP
Ha 2 eP
Ka Z eP

12:16:06,4
12:16:09,7
12:16:04,7
12:16:01.9
12:16:09.,2
12:15:59,.4

12:15:58,7

36

"ng_gér-Continued

Hi
Pa

9]

U

4]

Z eP 12:16:02.5 ¢
YA ip 12:16:09,0 d
PEZ iP 12:16:10 d
PEZ iPP 12:19:u46
PEZ eS 12:26:52
PEZ ePS 12:28:34
PEZ eSS 12:33:34
PEZ eG 12:40:50
PEZ eR 12:45:22

Magnitude 6.6 (HVO).

CEGS card 39-62:

37.3° N,, 96.0° E,

12:02:50,6,

Chinghai Province, China,

h about 25 km,

Magnitude 7.0 to 7,25 (Pas),
6.5 to 6.75 (Pal).

‘May 21

M Z eP 21:23:12,5 ¢
A Z eP 21:23:12.5 ¢
D Z ip 21:23:12.1 ¢
N Z eP 21:23:12,5 ¢
U Z ip 21:23:12.4

Pa 2 iP 21:23:14,3 4
Hi Z iP 21:23:15.3 ¢
Ka Z eP 21:23:15.5 ¢



Table 5.,--Distant earthquakes--Continued

Egz_zl;-Continued

Ha

U

U

U

Z iP 21:23:18.,5 d
PEZ iP 21:23:14 ¢
PEZ ipP 21:24:43
PEZ isP 21:25:2Y4
PEE iS 21:29:24
PEE  isS 21:31:38
PEE iss 21:32:42
PEN  iG 21:34:22

Magnitude 7.1 (HVO),

Cé

GS card 39-62:

20,0° s,, 177.5° W,
21:15:31.0,

Fiji Island region,

h about 379 km,

Magnitude 6.75 to 7.0 (Pas).

May 22
M Z iP 08:15:13.2 d
M A ipP 08:15:44,1
A Z eP 08:15:13,2 ¢
A Z ipP 08:15:u44,0
D Z eP 08:15:13.3 ¢
D Z ipP 08:15:42,8
N Z eP 08:15:13.4 ¢
N Z ipP 08:15:43.8
0] Z eP 08:15:13.7 ¢

37

"ng;zzr-Continued

U

Pa
Pa
Hi
Hi
Ka
Ha

Ha

CEGS card 39-62:

Z

VA

Z

PEZ

PEZ

PEZ

PEZ

PEZ

PEE

PEN

ipP
ip
ipP
eP
ipP

eP

ipP
iP
ipP
isS
i8ss
eR
is

isSS

08:15:44,3
08:15:15.7
08:15:46.3
08:15:17.3
08:15:45,5
08:15:16.4
08:15:15.8
08:15:34,3
08:15:14
08:15:45
08:23:06
08:27:43
08:28:48
08:22:13

08:26:42

12,3° S,, 166.6° E,
08:06:38,7,
Santa Cruz Islands.

h about 151 km,
Magnitude 6.5 to 6,75
5.75 to 6.0 (Pal).

May 22
U

U

PEZ

PEZ

eS

eSSS

22:22:56

22:29:29

Cc

d

d

(o}

(Pas),



Table 5.--Distant'eartthakesijontinued

Maz 22--Continued

U PEN eG 22:29:00
CEGS card u43-62:
5.5° S., 152,0° E,
22:03:36,0,
New Britain.
h about 100 km,

May 24
§] PEZ eP 04:31:08
8] PEZ ePP O4:32:43
0] PEN eS 04:36:52
U PEN el 04:39:29
U PEN iR O4s41:08
M Z Tmax  05:09:49
A Z Tmax 05:09:45
D Z Tmax  05:09:53
N Z Tmax  05:09:41
U Z Tmax  05:09:59
Ha 2 Tmax  05:09:06
Hi 2 Tmax  05:09:28
Pa 2 Tmax  05:09:38

C&GS card 41-62:
49,1° N,, 129,4° W,
O4:24:49,8,
Vancouver Island region,
h about 25 km, '

38

‘May 25
U PEZ eP 04:27:56
U PEZ eS O4:34:11
8] PEE  eScS  04:37:26
8] PEE ePKS  0u:42:21

CEGS card u42-62:
20,7° S., 174,3° W,
04:19:57,0.

Tonga Islands.,
h about 281 km,

' Max 29

Ha Z Tmax 21:43:54
CEGS card 42-62:
51.8° N,, 177.1° W,
21:00:16,4,
Andreanof Islands, Aleutian
Islands.,

h about 25 km.

'May 29

8] PEZ iR 22322:52
C&EGS card L4-62:
26.,3° S,, 113.7° w,
21:52:50.0,
Easter Island region.
h about 25 km,

"Maz‘SO

Ha Z Tmax 05:40:03
CEGS card 42-62:
44,69 N,, 129,5° W,
04:57:46,2,
Off northern coast of
California,

h about 25 km.



Table 5.--Distant earthquakes--Continued

Maz 31

Ha
Ka
Hi
Pa

Na

CEGS card 41-62:

Z

PEZ

PEZ

PEE

PEN

iP

isP

iP

iP

isP

ip

iP

iP

ip

iP

ip

eP

iP

iPP

is

iG

06:37:52.,4 d

06:38:56,4

06:37:52.,9 d

06:37:52,4 d

06:38:56,7

06:37:52.6 d

06:37:52.,8 d

06:37:44,7 ¢

06:37:439,5 d

06:37:53,9 d

06:37:54,3 d

06:37:52,8 d

06:37:52 c

06:40:07

06:45:33

06:¢52:07

22.1° N., 142.6° E,
06:28:26,2,
Volcano Islands region.

h about 257 km,

Magnitude 6.5 (Pas).

Maz 31

iP

iP

iP

06:42:18.,4 d
06:42:18,6 d

06:42:18,0 ¢

39

"Maz'al--Continued

N Z
U Z
Pa 2
Hi Z
Ka Z

iP
ip
ip
ip

iP

06:42:18.,6 d
06:42:18,7 d
06:42:19.8 d
06:42:19.4 d

06:42:17.2 ¢

Deep, northwest source.

June 2
U  PEE
M Z
A z
D Z
N Z
U Z
Ha Z
Hi Z
Pa Z

CEGS card uU5-62:

June

U

C6GS card 44-62:

el

Tmax

Tmax

Tmax

Tmax

Tmax

Tmax

Tmax

Tmax

12:41:05

13:11:17

13:11:29

13:11:28
13:11:40
13:11:34
13:10:52
13:11:06

13:11:30

49,99 N,, 129,8° W,
12:26:09.6.
Vancouver Island region,

h about 25 km,

Magnitude 5,75 (Pal).

2

PEZ

eR

17:45:49

29,8° N., 130.6° E,
17:15:08,7.

Kyushu, Japan.
h about 15 km.



Table 5.--Distant earthquakes-«Continued

June 6
U PEN el 18:0u4:13
Ha Z Tmax  18:32:02
Pa Z Tmax  18:32:03

CEGS card uu4-62:
39,1° N,, 123,1° W,
17:50:08,6.
California.
h about 23 km.
Magnitude 5,25 (Pas).

June 8
Moz iP 01:39:13.7 d
Nz eP 01:39:13,3 d
Uz ip 01:39:13,3 d
Hi 2 iP 01:39:16.3 d
Ha Z iP 01:39:18.6 d

CEGS card 45-62:
18.1° S,, 178.4° W,
01:31:59.9.

Fiji Islands.
h about 603 km,

June 11
U PEN el 01:08:17
Pa Z Tmax- 01:37:53

CEGS card 47-62:
49,7° N., 129.3° W,
00:52:47,3,
Vancouver Island region,
h about 25 km,

4o

©June 11
Mz eP O4:42:43,0
Az eP O4:42:43,5
N 2z ip 0l4:42:43,6
Pa 2 eP O4:42:41,5
Hi 2 ip O4:l42:41,3
Ha 2 ip O4:42:44,9

CEGS card 46-62:
19.6° sS,, 177.7° W,
04:35:00.6.

Fiji Islands,
h about 370 km.

" June "lu
M Z iP 08:00:01,2
A Z eP 08:00:02,0
D Z eP 08:00:01.8
N Z ip 08:00:01.,6
U Z eP 08:00:01.,u4
Ha Z ip 07:59:49,5
Hi Z ip 07:59:55.0
Pa 2 eP 08:00:01.7
U PEZ iP 08:00:01
U PEZ iS 08:06:43
8] PEZ iR 08:12:05
0] PEE iG 08:09:57



Table 5.--Distant earthquakes--Continued

June lu4--Continued

C&GS card u45-62:
54,3° N., 169.1° E.
07:51:51.0,
Aleutian Is., Near Islands.
h about 34 km,

Magnitude 6.0 to 6.25 (Pas),

5.75 (Berk).

June lu

M Z iP 08:03:55.9 ¢
A Z iP 08:03:56.4 ¢
D 2 eP 08:03:56,6 d
N Z eP 08:03:56.3 ¢
U Z iP 08:03:56.0 d
Ha 2 ip 08:03:43,5 ¢
Hi Z iP 08:03:54,9 ¢
Pa 2 eP 08:03:56.0 ¢
U PEZ iP 08:03:56 ¢
U PEZ iS 08:10:36

U PEE iG  08:1u4:11

C&GS card 45-62:
54,2° N,, 169.3° E.
07:55:48,9,
Aleutain Is., Near Islands.
h about 56 km,
Magnitude 6.0 (Pas).

June 16

M Z ip 06:39:39.8 d
CEGS card u46-62:
0.2° 8,, 122.8° E,
06:27:29.8,
Celebes region,
h about 177 km,

41

Hi

Ka

CEGS card 46=62:

Z

Z

eP
eP
eP
eP
ip

eP

22:35:44,3 d
22:35:45,0 d
22:35:44,7 d
22:35:45.,7 d
22:35:35,6 ¢

22:35:31,0 ¢

. 51.7° N., 177.0° E.
22:28:04,1,
Andreanof Islands, Aleutian

Islands.,

h about 22 km.

C&GS card u48-62:

"Jgpe 18
M pA
Hi Z
Ha 2
U PEE
8] PEN
U PEZ

ip
eP
iP
is
eG

eR

23:52:17,6 4
23:52:20.,5 d
23:52:15.7 d
00:00:09
00:07:01

00:08:33

23:42:31,3.
New Britain region.

h about 47 km,

Magnitude 6.75 (Pas).

June 23

iP

eP

09:55:50.6 d
09:55:51,0 d

09:55:50,9 d



Table 5.--Distant earthquakes--Continued

June 23--Continued “June 23--Continued
N Z eP 09:55:50,5 d C&EGS card L9-62:
19,1° N., 121.4° E,
U Z iP 09:55:50.8 d 09:58:26.0.,
Near cocast of Luzon, Philippine
Ha YA iP 09:55:43,2 d Islands.
h about 40 km,
Ka Z iP 09:55:47,0 d
‘June 25
Hi VA iP 09:55:52,1 d
M Z eP 11:22:12.9 ¢
Pa 2 iP 09:55:52,9 d
A Z eP 11:22:11.9 ¢
U PEZ iP 09:55:51 d
N Z eP 11:22:10.9 ¢
U PEZ iR 10:16:33
Pa Z eP 11:22:13.3 d
9] PEE ePP 09:57:36
U PEZ ip 11:22:09 c

U PEE eS 10:05:05

U PEZ eR 1l:44:33
CEGS card u48-62:

25,7° N,, 128,5° E. U PEN  iS 11:31:55
09:44:37.7.
Ryukyu Islands. CEGS card 49-62:
h about 36 km, 24,3° N,, 122,6° E,
Magnitude 5.75 (Berk). 11:10:23.3,
Off coast of Formosa.
June 23 h about 33 km,
Magnitude 5.75 (Pas), 5.5
M y eP 10:10:25.8 d (Berk),
A Z eP 10:10:25.4 d June 30
D Z eP 10:10:24,9 d M Z eP 19:41:51.3 ¢
N VA eP 10:10:24.8 d D Z eP 19:41:51,1 ¢
U Z eP 10:10:24,8 ¢ N Z eP 19:41:51.4 ¢
6] PEZ eP 10:10:25,3 d 0] PEZ eR 20:06:15
Hi 2 eP 10:10:23,8 ¢ Magnitude 5.9 (HVO),

C&GS card 50-62:
16.5° N., 122.,0° E,
19:29:51.0.
Coast of Luzon, Philippine
Islands.
h about 40 km.
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The following persons or agencies reported "felt" earthquakes
Their assistance is gratefully

during the second quarter, 1962,

acknowledged.

North Hawaii

Mr. Pawa

Mrs. Lindsey
Mrs. Walker
Miss Tully

Dr, Tabrah
Honokaa Police
Mrs. C. Hansen
Mrs. Eklund
Mrs. Stewart
Mr. Ferguson

Mrs. Christianson

Hilo reEion

Miss Yamaguchi
Mr. MacDonald
Mr. Donohoe
Mr, Williamson
Mrs. Wong

Mrs. Kuntz

Mr. Sadamoto
Miss Bergsten
Mr. Kumuhaki
Mr. Vaughn
Miss Phirite
Mrs. Kaneshiro
Miss Ah Sing
Mr. Martin
Mrs, Breyton
Mrs. Pierce

Kau region

Mr. Schattauer
Mrs. Walters
Mrs. Schattauer
Mrs. Street
Mrs. Billings
Miss Cataluna
Mr., Coram

Mrs. Elarianoff
Mr. Araujo

Mrs. Isbell

43

Kilauea summit region

Mrs., Hongo
Miss Cruz
Mrs. Hagnauer
Mrs. Fraser
Mrs. Hansen

Miss English
Mrs, Wentworth

Mrs. Yong
Mr. Ayres
Mr, Mist
Mrs, Mist
Mrs. Duncan
Dr, Eaton
Mr. Yamamoto
Mrs, Ault.

Kona coast
SRR

Mr. Ladd

Mr. Sutherland
Mr, Glass

Miss Greenwell
Mr., Tanaka
Miss. Wallace
Mr. Yeaman

Mr. Paris

Puna
Mr, Edwards
Mr. R. Ho
Mr. Vaughn
Mr. Warner
Mrs. Green

Central Hawaii

Mr. Haa

Mr. Kowahara
Mr. Machado
Mrs. Lindsey
Mr. Hansen
Mr, Walker



An unusually large number of persons visited the Observatory
during the second quarter, 1962,  Many of them were going to or
returning from the International Symposium on Volcanology in Tokyo.
These visitors were:

Dan A. Davis, Milton Hackett, G:; F. Worts, Jack Rosenau, U,S.
Geological Survey, Ground Water Division.

Thomas E. Chase, U.S. Bureau of Commercial Fisheries,

Stuart M. Smith, Dept. of Earth Science, Scripps Institution.,

Donald Wise, Depts of Geology, Franklin and Marshall College.

Victor Vacquier, Scripps Institution.

George Shor, Jr., Scripps Institution,

L. Radley Squier, Shannon and Wilson, Inc., Seattle.

Robert Eppley, U.S. Coast and Geodetic Survey, Honolulu
Observatory.

Keichi Kasahara, Earth Research Institute, University of Tokyo.

Robert A, Stonely, U.S. Coast and Geodetic Survey, Washington, D.C.

A, S, Furumoto, Institute of Geophysics, University of Hawaii.

M. Bordner, Hawaii State Economic Research and Development
Commission,

Hatten Yoder, Jr,, Geophysical Laboratory.

C. E. Tilley, Cambridge, England.

J. F. Schairer, Geophysical Laboratory.

A. R, McBirney, Scripps Institution.

C. R, Robson, Seismic Research Unit, U.C.W.I., Trinidad.

Jerry McLaughlin, Donald J. Murray, Eugene E. Moe, Harry Carles,
Mell Baker, U.S., Geological Survey, Topographic Division.

E, F, Osborn, Penn. State University.

Ann Palm, University of California, Berkeley.

W, T. Cronenwett, Electro-Mechanics Co.,, Austin, Texas.

Bernard Geze, Institut National Agronomique, Paris.

J. Noetzlin, CNRS de France, Geneva, Switzerland.

J. L., Kulp, Lamont Observatory.

Robert Decker, Dartmouth College, N.H,

Pierre Evrard, Universite de Liege.

Jerry P, Eaton, U.,S. Geological Survey, Crustal Studies Branch.

Howard A, Powers, U,S. Geological Survey, Denver, Colorado.

Allan Wilson, University of Queensland, Brisbane.

K, J. Murata, U.S. Geological Survey, Menlo Park,

Irving Friedman, U,S., Geological Survey, Washington and Denver,

Roland VonHuene, Naval Ordnance, China Lake,

Kumizi Iida, Institute of Earth Sciences, Nagoya University.,

Allen Loomis, Jet Propulsion Lab., Pasadena,

Harry Smedes, Robert Fournier, U.S; Geological Survey, Washington.

Willard H. Parsons, Wayne State University.

Robert L, Smith, Branch of Field Geochemisty and Petrology, U.S.
Geological Survey, Washington,

Roy A, Bailey, U.S. Geological Survey, Washington.

GCeorge M. Brownell, University of Manitoba, Winnipeg.

Hans A, Bomke, USASRDA, Fort Monmouth, N, J,

I. A, Balton, USASRDA, Fort Monmouth, N, J.

Charles F, Sebastian, Western Geophysical Co., Los Angeles.

Thomas L. Slaven, Western Geophysical Co., Los Angeles.

Michael N, West, Alfred University, Alfred, N.Y.

Heinz H, Grote, USASRDA, Fort Monmouth, N.J.
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HAWAIIAN VOLCANO OBSERVATORY SUMMARY 27
By A. T. Okamura, George Kojima, and Akira Yamamoto
Direction of First Motion from Four Earthquakes from a Single Focus
By Harold L. Krivoy

Table A presents data on four earthquakes: epicenter, focal depth,
origin times, compressional wave travel times, first-motion
directions, and magnitudes. The first two quakes were felt weakly only
in the community of "Volcano." The second two were felt island-wide.
This size difference is also reflected in the questionable timing of
the first arrival at such distant stations as Maui. 1In quakes I and II,
the Maui instruments evidently failed to record the earliest compressional
arrival.

Thanks are due to the following Hawaii residents who reported feeling
the four quekes:

lst quake--Miss English (Volcano)

2nd quake--Miss English, Mrs. Duncan (Volcano)

3rd and 4th quakes--Miss English, Mrs. Duncan, Mrs. Fraser, Mrs. Hansen,
Mr. Mist, Mr. Francis, Mr. Ayers, Mrs. Wehrsig, Dr. Wentworth,
Mr. Koyanagi, Mr. Yamamoto, Dr. Moore, Mr. Krivoy (Volcano or
National Park); Mr. and Mrs. Baldwin, Mr. Zuprick, Mr. Wilson,
Mr. Elliot, Mrs. Ingledue, Miss Nitta, Mr. Ho (Hilo area);
Mr. Hansen (Central Hawaii); Kulani Honor Camp personnel; Mrs.
Linsey (North Kona); Mrs. Walters, Mrs. Kiva (Kau region); Honokaa
Police, Mrs. Christensen (North Hawaii).

With only one exception, residents who reported the third quake also
reported the smaller fourth quake. These quakes originated about 25 km
beneath the community of Volcano, which probably accounts for the
numerous reports from Volcano, Hilo, National Park and Kulani Honor Camp.
Of special interest is the report from Mrs. Lindsey of Puu Anshula--a small
community near Puu Waawaa where deep Kilauea quakes are surprisingly
well-felt. In this case (as in others) Mrs. Lindsey reported quakes not
felt by equally perceptive observers in parts of Kona and Kau much closer
to the epicenter.

The pattern of first-motion direction is identical for the first
three quakes, and is reversed for the last quake of the group. The
third and fourth quakes come within 3 minutes of each other from essentially
the same focus; they suggest complex strains in the focal region because
every discernible first-motion of IV is opposite to its counterpart in I,
II, and III.



raple A.

: ‘ Magnitudes -
. First motion of P P-0, compressional wave (? magnitude = motion too
- travel time great for recording system)
I II III v I II IIT v I II III v
Mauna Loa - - - + 4.8 4.8 4.8 4.8 2.91{ 2.9 ? ?
Ahua - - T - + L. L4 4.1 k.2 4.3 ? 2.9 ? ?
Desert - - : - | o+ 5.2 5.1 5.1 k.9 ? ? ? ?
North Pit - - - + 4.0 | ko0 41| 3.9 ? ? ? ?
Uwekahuna - - -+ k.1 | 3.9 4.1| 3.9 3.1 3.1 3.7 3.5
Hilo + + ? | -2 6.2 6.2 6.1 6.3 3.0 ] 3.0 3.9 3.8
Pahoa +7 . + S 6.1 5.9 6.0 5.9 3.0] 3.0 ? ?
Naalehu - ? -2 +? 9.4 | 9.1 9.6 9.4 2.8 | 2.7 ? ?
Kamuela ? ? N 11.67 | 13.12 11.9 | 11.6 2.8 ] 3.1 2 ?
Maui ? ? -2 - 28.07 | 28.72 24L.0 | 24.0 3.1} 2.9 3.6 3.4
I =11:51:41.9 HST, Jan. 3, 1962 ,
IT = 18:16:41.8 HST, Jan. 3, 1962 Epicenter: 19°28.6' N., 155°14.0' W.
III = 07:22:49.7 HST, Sept. 11, 1962 Depth: 25 km
IV = 07:25:27.7 HST, Sept. 11, 1962



First-motions plotted on the station location map do not fall into
the quadrant pattern typical of strike-slip faults; the region of
compression can be separated from that of rarefaction by a single line
through the epicenter with an azimuth between about N. 35° W. and N. 80° W.
The uncertainty could be materially reduced by additional stations at
such sites as Puu Waawaa, Makaopuhi or Kalapana. Apparently the fault
movement was predominantly dip-slip in all four quakes, the southwest
side being downthrown during the first three and upthrown during the
fourth.

Because of its small size, this group of four similar quakes has
proven convenient as an illustration of the needs and possibilities in
analysis of first-motion data provided by the Volcano Observatory
seismic net. In 6 years of modern recording we have observed about
six distinctive earthquake families. Some of these appear to be
endemic and are still being recorded; others, once prolific, seem now
to have ceased. Some of these families consist of swarms of thousands
of quakes; some come by the hundreds. We hope to be able to review
and to analyze each such group in an effort to learn more about the
dynamics of Hawaiian volcanism.

Chronological summary

Inflation of the summit region of Kilauea appears to have been
somewhat more rapid during the third quarter of 1962 than during the
previous 6 months. Tilting at Uwekahuna Vault (table 2) averaged
12 urad/month toward N. 50° W. during the third quarter as compared
with 7 urad/month and 3 urad/month in the same direction during the
first and second quarters, respectively.

Small shallow earthquakes at Kilauea caldera (table 3) continued
through the third quarter; the average daily counts were 52, 64, and
62 for July, August, and September, respectively.

Average daily counts of earthquakes from the source about 30 km
beneath Halemaumau were 6 for July, 3 for August, and 2 for September.
Earthquakes of this group were felt in the region of Kilauea caldera
and elsewhere on Hawaii on July 6, July 1k, July 27, and September 27.

The frequency of aftershocks of the magnitude 6.1 Kaoiki earthqueke
of June 27 and of small earthquakes from the adjacent part of Kilauea's
southwest rift zone decreased steadily during July from 112 on the lst
to 15 on the 31lst. The average daily count of these earthquakes decreased
from 37 for July to 12 for August and to 8 for September. Earthquakes
from this source were felt in Hilo on July 15 and in Hilo, Pahoa, and
Naalehu on July 27.

An unusual variety of large local quakes from scattered sources
was recorded during July, and many of them were felt (table 4). The
largest, from a shallow focus 14 km west-northwest of Kealakekua,
had a magnitude of 4.9 and was felt over the entire island at 23h53™
on July 23. Loose objects were overturned and there was alarm in
Kona; but no serious damage was reported. A magnitude 4.5 shock from

3



a shallow focus 8 km west-southwest of Kealakekua was felt in Kona at
Eg 53m on July 23. The earthquake felt over the entire island at

38™ on July 1k had a magnitude of 4.0 and originated 18 km
south-southwest of Waikii at a depth of about 10 km.

The largest earthquake during August occurred about 8 km deep
and 11 km southeast of the Ahua seismometer at 168 590 on the 18th.
It had a magnitude of 4.6 and was felt over the entire island. A
magnitude 4.0 earthquake from a focus 14 km northeast of Naalehu and
about 8 km deep was felt from Hilo to Kona at 23 30m on August 17.

The largest earthquake during September (magnitude 4.1l) originated
25 km south-southeast of Apua Point and was felt in Hilo and the
Kilauea caldera region at 3h59m on September 8. Two earthquakes from
a focus 9 km northeast of Uwekahuna and 25 km deep were felt over the
entire island on September 11. The first, at 7h23M, had a magnitude
of 3.7; the second, at 07P25", had a magnitude of 3.6.

Minutes of deep tremor recorded during September greatly exceeded
that recorded during any other month since October 1961.

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
2), 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 arovitrarily 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,
that is, to a relative subsidence toward the north and east. A l-unit
change in coordinate corresponds to a tilting of 1 microradian (1 mm
per km) in the direction indicated.

The field tilt-bases were not occupied during this third quarter,

1962,



Teble 1.--Tilt coordinates at Uwekahuna Vault, July, August, and September,

1962
Date N-S E-W Date N-S E-W
July 1 LLo L 529 Sept. 2 | 449 516
8 Lo 527 9 452 513
15 kL2 530 16 Lsh 511
22 Ll 526 23 | us6 505
29 Ll 525 30 Y57 505
Aug. 5 hhé 523
12 Lh6 520
19 kL6 522
26 g 520




Seismic summary

Events recorded by the U.S. Geological Survey seismograph network
in Hawaii fall into two categories: local earthquakes and tremor
originating in the region of the Hawaiian Islands, usually within 100
km of at least one seismograph, and distant earthquakes originating
more than 3,000 km from Hawaii. As an index of seismic activity at
Hawaiian volcanoes, daily counts of earthquakes and minutes of tremor
recorded by seismographs in Hawail are listed in table 3. The
earthquakes are separated into groups on the basis of region of origin
as determined by analysis of records obtained daily at the Observatory
(U, M, A, D, N). 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 earthquekes are listed in table 5.

Locations of the seismograph stations are shown on figure 1,
and essential data on the stations were given in Summary 25.
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Figure l.--Map of the island of Hawail showing seismograph stations
operated by the Geological Survey and localities mentioned in

the text.

Epicenters of local earthquakes are given in terms

of geographic coordinates, which are indicated at the edges of

the map.




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

seismographs U, M, A, D, and N around Kilauea caldera

Tremor is separated into three categories: deep, intermediate, and shallow, on the basis of relative
amplitudes on seismographs in the summit region. Unless otherwise stated, tremor is presumed to
be associated with movement of magna within the central complex of Kilauea.

Earthquake categories are: 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 Kaoiki fault system;
earthquakes along the eastern half of Kilauea's east rift zone; earthquakes from a source about
30 km beneath Halemaumau; shallow earthquakes along the Kalapana Trail (SE. flank of Kilauea 10 to
15 km W. of Kalapana); and earthquakes from other regions: Kona, Mauna Kea, etc.

Tremor
(in minutes) - Earthquakes
Date
(1962)
Hale- SW. rift} Eastern | Hale- | Kala-
Inter- maumau |Kilauea and East maumay] pana Others
Deep |mediate | Shallow| slides |caldera | Kaoiki rift 30 km | Trail

July 1l--coe=|ecccmac]| ccnaa-- 1 83 112 2 9 1 |1 offshore Kalapana

72 [PV [ L 9 105 86 2 T
K] EEEEE 2 | meemem- 2 36 53 F-=-=--- 4 1 |1 Mt. View
1l SW. rift Mauna Loa
hloccoca] ccmmca | ccmcncn] ccccnea 89 ] 90 22 A e B T PE PR
S5lec=cr=] =cc=on] ccavaea 2 86 7 1l I T O
] [ RS PSR -, 48 37 4 12 focmmmofmmmmm e
T]======] ===cc=] smee=ec]-rmcnca- 37 33 3 17 p====-- 2 Apua Pt.

8l =-eeme] cvmcem | cmeeea] coeeee- 4o 29 3 5 fpemem=-= 1 offshore Apua Pt.

Ol 37 | =c====| ==cc=== 1 37 33 pe==--- - 9 Fe-=e-- 1 Offshore Naalehu
10]=mecen] secoen] mwcmcca] cc--ca- 33 26 3 I e e it

11 3 | cememe | memeeen] e 58 26 2 7 2 Je-mmmm e

12| -=emmm S [ 51 38 1 3 peemmemm e

13]=mmmme] mmmmem | meomeme ] emeeeee L1 26 L L S ] LD Tt R,

TN P 3 | ememmee] e L1 31 12 2 fpee--e- 1 Mauna Kea




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

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

Tremor
(in minutes) Barthquakes
Date
(1962) Hale- SW. rift | Eastern | Hale- | Kala-
Inter- maumaun | Kilauea and East maumau | pana Others
Deep |mediate| Shallow| slides |caldera| Kaoiki rift 30 km | Trail :
July 15|-c-==|omcmmen|mmmmmeae 1 69 37 2 13 F------ 1 Offshore Naalehu
16 |-mmme | mmmmmmm [mmmm e | oo 68 3k 3 3 pe----- 1 offshore Apua Pt.
17l 3 |---====|-mmmmmmm] - 30 1c 3 5 f====-- 1 Kona
BE < ] L B R i I 36 26 1 8 J------- 1 Offshore Naalehu
L ] P B ] Bt Lttt T 38 20 1 1 Jemmmmmm | mmmmmmeeeeeeee e
20 |-==m= 3 feemmemmm | mmmee- 22 22 3 1 |------ 1 Hilina Pali
-3 1 [ P P Bt 38 23 2 3 |------- 1 Offshore Kawaihae
-7 PRI DO P 66 17 -——— 6 2 1 Offshore Apua Pt.
23 |=mmmm | [ m e 1 83 39 -—-- 1 |------- 1 Kona
B B B nnrd LR CE T BT 56 23 -— T 1 Kona
ol T B e et Mttt 37 32 1 1 1l 1 Mauna Kea
p-1) [ PR P I 60 L6 —— N Bl T
27 |-==== | [m e | meeeee 43 33 16 22 1 | —mmmmmmmmmmemeees
28|-mmmmlmmmmme e | 1 38 22 5 B el B T ———
o L e P Lo 28 2 3 |e--e--- 1 N. Kona
30|----- 6 |e-memmem | —mmee- 24 20 10 3 1 1 Mauna Kea
31} 2 3  |feem—mm———— 1 68 15 2 1 R B T T T eya——
Aug. 1l|--==-] ===c-e|ocmcccen] cmemaa 53 22 I B TR EEE T 1 Offshore Hamakua
2l 3 | --=---- 2 | ------ 34 18 5 5 Je-memmm | mmmmememmeeeeeee
3|----- 5 2 | eeeeme- 50 15 1 | === 1 Offshore Naalehu
hlamem- 2  Jeeemeeaa 1 45 19 L 6 2 e
5lemmmm] = |emmmmmem | —meeem 38 15 3 b Jeemmee | s
6|---=~ bl CLE T 1 50 8 | ===-- I e I s g
Tl-=---] ------ 2 1 63 9 | ===-- b fememmme | s
3 e B i ottt Ittt T5 16 | —=e-- 5 J----===] e
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

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

Tremor Earthquakes
(in minutes)
Date :
(1962) Hale- SW. rift | Eastern |Hale- |Kala-
Inter- maumau | Kilauea and East maumau | pana Others
Deep |mediate | Shallow| slides | caldera| Kaoiki rift 30 km | Trail
Aug. 9 |ee====] ===e==] =cemee | cooew- ok 2 | mm==-- 1 J-=---] mmmmmmm e
10 [-o=e===] ====em] —=mmme | cmeee- 56 18 1 2 | ------ 1 Kona
2 Hilina Pali
11 femmcoc| cmmmen | cmmmea 1 95 18 | -=---- 1 | -em--- 1 Kona
12 37 TR (SIS, - 62 1 R e 2 | -m=--- 1 N. Kona
13 |eeomeoe] o] conmen | mmmae= 60 9 | --=--- 3 1 1 N. of Naalehu
1 Cape Kumukahi
1 feeeeee b ccccae | momeee 83 14 5 1 | =-=--- 1 Offshore Kona
15 f-=vmc=] ccoccn ] mmcncn | coaeae 65 11 ] ~==-=- 2 | c-ee-- 1 Hilina Pali
2 Kona
T B e e 50 8 3 -—-- 2 | -mmmmemm e
17 frmmmme] commem | e | mmemem L3 9 | ------ e R 1 NE of Naalehu
18 |emmem- 9 | -eee-- L 61 7T | ------ 1 | ------ 1 Hilina Pali
19 |fememmm]| mmmmee | mmmeee | ceeeza 52 10 3 8 | ------ 1 Laupahoehoe
1 Kamuela
20 |emcmea| mcmeea | mmmae | mmeeea 55 6 6 ———— 9 1 Offshore Kona
1 Offshore Hilo
21 |emeeea| mmccc= ] cocea- 1 T0 11 1 1 | -===-- 2 Offshore Kona
2 SW. rift Mauna Loa
20 Jaccmac] cocaen | cemmae 1 66 7 1 1 3 1 Offshore Kona
23 3 | -} e | e 69 10 | ---=-- 8 | -mmmem | e
2h emmmea] comcee | mmecme | meeea 79 3 3 2 | mem--- 1 N. Kona
25 femmmaa] comeec | coeees 3 80 L 6 3 |------ 1 Offshore Kona
26 |ecemae] ccecon | smmean | aorimea Th 11 L 2 | mmmmmm | e
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

seismographs U, M, A, D, and N around Kilauea-Caldera--Continued

Tremor
Date (in minutes) Earthquakes
(1962)
Hale~ SW. rift] Eastern| Hale- | Kala-
Inter- maumau. | Kilauea and East maumau| pana Others
Deep |mediate |Shallow| slides |caldera| Kaoiki rift 30 km | Trail
Aug. 27| ===cec]-mmmene | mmmemae | cmmaee 80 5 2 3 | ee-e=-- 1 Central Kona
1 Offshore Kona
ol [—— 3 |eemene- 1 76 6 1 1 | ------- 1 N. Kona
o)) [TNiiN PISNOIGIRG, U 1 L7 30 1 | cemmm | mmemeee 1 Offshore Kcna
30| mcccac]mmmnnen | mommaoc | cnnnsan 86 17 2 3 i
L [ e e Bt 65 6 | =eeeme | eeeee | memccoo| e
Sept. 1 FE e Rl B 73 7 L] ----- L B
el B B el et ntl BELE L 5T 11 | =exe=m | comem | meceeee 1 Kulani
1 Offshore Kona
K [ R B Y Bttt iTo} ' I [T IISTEDy [puoUCI IR B I
T L B B 37 5 | ----- 5
[ PR [ IR B 90 2 1 (N RS [ ——
6| ----==] mmmmmmm | mmemmem |~ 73 6 | ----- 2 | cemeem- 1 Offshore
Kawaihae.
Tl =memme]mrmmmmee | mmmmmee | —omeeee 110 6 1 6 | mememeem | e
Ol R B el [atatntalal Bl bl 60 9 1 3 | =eeee-- 1 Offshore Apua Pt
o [ e 2 80 8 5 | -=-==-] --meme-- 1 S. Kona
10| memmmmf mmcmemm | ommmmam 1 52 3 | ------ 2 | m-mmee- 1 Offshore Kona
11| 25 |==memem | mmcmmee]| —oooeen 53 8 | =e---- 2 | eeem--- 2 Kulani
1 Offshore Kona
12 21 |=ceccce | cvoocee] cemn==-= 60 8 | ---=-- 2 | =e==—-- 1 Central Kona
13 | mmmmme] ccmmeen | commeen ] cmeaeee 6k 12 | --=--- 2 I R
T R e R Pttt 62 T | ====-- 2 2 2 Kona
1 S [ B L 82 6 | ------ 2 | emmmmme | e eaam
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

seismographs U, M, A, D, and N around Kilauea Caldera--Continued

Tremor Earthquakes
Date (in minutes)
(1962) :
S
Hale- SW. rift | Eastern | Hale- | Kala-
! Inter- maumau | Kilauea and East maumau | pana Others
Deep jmediate | Shallow| slides | caldera Kaoiki rift 30 km | Trail
Sept. 16] 3 |r-c-cwc | ccomeen | ccmne= T2 15 1 | === === 1 Offshore Kona

17] 3 | =c=cee= | cammree | o=mm=o 51 21 1 | === 2 | emmmmememmaes seanos

18| -=ce | mmccmoe | coccnac ] cocnae 50 T | ======= 3 | ====- 1 Mauna Kea
2 Kona

19|=cce | comemne | cmconna | connas 36 5 1 1 | ===== 1 Offshore Maui
2 Mauna Kea

20fccee | mmenmes | comnaan | comees L5 1L 1 1 2 1 Offshore Maui

- R I 1 5k T | ee==- 3 | ===== 1 Offshore Naalehu

22 ecee | mommene | cmmceee | mcaeea 38 7 3 1 | -==-= 1 Offshore Naalehu
2 Offshore Kona

23| === | oo | cocen== 1 T3 9 1 | === =o==- 1 Kohala

Ohlcccn | mccmmoe | cooccas 2 64 L 1 1 | cmcom | mmmmmmm e

ol T I B T 50 12 3 | === == 1 S. Flank Mauna Loa
1 Mt. View

26] ccme | cemcmoc | coccmna | cxecos 75 10 | cve=e- 1 | ==ccee] mmmmmcmcemcme e e

27| 21 | memmcon | mommcoa]| smemeas 78 7 2 8 | ~e=w-= 1 Offshore °

Laupahoehoe .

28] 55 | e==cces| coceces] cscee= 55 12 1 3 | ===-- 1 Offshore Naalehu
1 Offshore Molokai

29| ceem | comnen= | cnvocca =oonos 55 L 5 2 | =e=e- 2 Kona

30| ==ee | momecee ]| covmcna 1 T5 8 29 | mmeme] wmeee 1 Kona
1 Offshore N:.ilehu
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962

[Except for smaller earthquakes of special interest, only earthquakes with magnitudes of 2.5 or
greater are listed.

Origin time is Hawailian standard.

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. )
mean focus for this group is beneath Halemaumau at a depth of 30 km (19°24.1' N., 155°17.1' W.). ~

The best

Origin times of members of a second persistent sequence of earthquékes are followed by "KT"

(Kalapana Trail).

These earthquakes originate at very shallow depths in a remote region along

the Kalapana Trail west of Kalapana, and they generally are not felt. Seismograms of these

earthquakes are poorly recorded and difficult to interpret; so only an approximate epicenter,
19°20' N., 155°05' W., can be assigned to them.

The mean focus of the magnitude 6.1 Kaoiki fault system earthquake of June 27 and its
aftershocks is l9°24'N°, 155°25' W., at a depth of 3 to 8 xm. This focus has been abbreviated

"Kaoiki"]
Date Time Magni- | Depth Epicenter Felt
(1962)] - tude (km) Report
h |m =N Lat. N. long. W. Description
July 1| 09 ] 18] 53.5 3.1 13 | 19°10.2'| 154°58.2'| 20 km south of Kalapana [-==-===-====-=
1] 10] 17}]38.1 2.1 5 | 19°17.9'| 155°38.8'| 27 km north-northwest of |[-==-=-==c=ecau=
Naalehu.
3102] o7}]13.2 2.7 13 | 19°34.8'| 155°11.6'| 8 km west-northwest of |Felt in Mountain
Mountain View. View.
3118 4o 4.3 3.5 5 | 19°15.0'| 155°37.7'| 21 km north-northwest of |Felt in' Pahala
Naalehu.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- Depth Epicenter
(1962) tude (km) Report
b |m s Lat. N. | Long. W. Description '
July 4 Joo | 08]37.6 2.7 coe | mmemen | coscssces Kl-remememcemccnmccnccs]| conmmcoccnrncocae
y Jor| 17| 21.5 2.0 8 |19’ 20.2'| 155°23.2'| Near Desert seismometer|-=-==cccceecaca-
4 o6 | 21| b5.0 2.7 35 [19°22.1'| 155°16.8'| Near Ahua seismometer--| ==-e--ceececcaa-
5 lor| o5]12.6 2.3 com | cmmone | commmeee- Kaoiki=cm-w-cemcmmmmee | commmmmm e
6 |oo| 58]|42.3 3.0 com | commme | csmeaaas Kaoiki-c-e-wommomomane | comccamcncanmans
6 |06 | 41]52.9 2.5 cow | wremee | mcececee KM 30==cmccncccacncnnx Felt in Kilauea
caldera region.
6 |16 | 41 |25.0 2.3 S R T —— Kaoikicmocmccmmcmaan | ecmcam e
T |05 53]50.5 2.1 3 | 19°14.9'| 155°07.1'| 8 km east-southeast of | ~=-=--eemcoccaao
Apua Pqint.
T 1051 55112.5 2.7 5 | 19°13.0'| 155°06.8% 10 km southeast of e e ——————
7 Apusa Point.
7 |17 | 28 10.6 2.7 oo | mmeeme | cccccoe- KM30 0 | ececccmccmaceaa=
8 |22 | 2k | 12.7 2.9 8 | 18°48" 155°08" 50 km south-southeast [ =----===cccccea-
of Apua Point.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- | Depth Epicenter Felt
(1962) tude (km) Report
h m s Lat. N Long. W. Description
July 9 |21 52 | 08.0 2.5 cme | meomee | meeceeeo KM 30---c-comcccomccne | cmmmcncncnccas
9 |o1 45 | 28.4 2.6 8 18°58.1' 155°21.5'} 27 km east-southeast of] ------cccccuaa
Naalehu.
12 |ok | 18 | 47.2 2.7 cee | cmcoae R KT=ooeemomememmaaaamaecl com e
12 |15 35 | 42.4 2.6 R BT B 4 L Lt [T ————
13 |03 06 | 28.5 2.3 coe | cmesee | comcnaa- KM 30---cmccccccccmcacs] covcncocccnaax
14 o5 48 | 33.6 2.9 cee | mmmeee | eeecaee- KM 30c-cmececccnccccaa- Felt in Kilauea
caldera region.
14 ot 37 | 53.1 k.0 10 19°4h 4 155°38.2° | 18 km south-southeast |Felt island-wide
of Waikii.
15 oo | 35| 22.6 3.2 ISR ORI S m——— K8oiki---m=mcmmmomeon- Felt in Hilo
15 |17 | 11| 12.5 3.1 3 19°01.31 155°27.5 | 15 km east-southeast |--eecoccccoccca-
of Naalehu.
16 ok 28 | k7.2 2.7 cme | ceees | ceccceae KM 30==ceccmcccncacae  |conccmmmscanmanx
16 |ok | 30 | 45.7 2.0 SR [T I KM 30=mcmcomcmmecmene  |oocmommmmaamcaas
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Table L.-=local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

lDat-i—: Time Msgni- | Deptin Epicenter Fels.
(1962) tude | (lm) | Report
h m | 8 | Lat. N. | Long. W. Description
July 16 | 13 03| 53.6] 2.8 13 f 18°14' -} 155°01' ‘| 62 km south;souﬁheast -----------
of Apua Point.
16| 19 12] 59.0] 2.5 k5 | 19°39.8'| 155°21.0'| 19 km north-northeast | ---------c-
b of Mauns Loa. seismometer,
17| 23 26| 18.4] 2.3 ee | sececos | coceasmes Kaoikic=cecamooaasene | coconacocans
18] ok by 23.0 2.0 3 19°03.4'| 155°25.3*'] 17 km east of Naalehu| -=ccccecocas
9] 11 39 | 40.0 2.5 ce | scccaca | cocaaca- Kaoikiceccconaanmonnc | coacna -
9] 12 45| ok.7 2.5 -= cmcsnon | cancecae Kaoiki=cemmocncnmncea | cccacoanaaca
191 19 14| 52.2 2.4 e | coccoca | cmmccaa- KM 30-=ccmmmcmcccccce | cccmmeeeeee
21| 16 50| 36.5| 3.5 3 19°58" 156°16 "' | 45 km west-southwest | ---cemcecea-
of Kawaihse.
22| 11 551 20.6| 2.7 3 18°54.21 | 155°08.2 | 40 km south-southeast | ~=cccccmcncoa
of Apus Point.
22| 14 081 55.5 3.1 ce | cocoeao e | ceccacce | Kleccareccoacnssacacs | cacacacanacos
22 | 22 161 37.3 2.5 e | coccccn | ecacooso KM 30ccecocccocansons | cccocmacanacs




Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

LT

Date Time Magni=| Depth Epicenter Feit
(1962) ‘ tude (lam) Report
h m 8 Lat. N. }Long. W. Deéscription
July 23 | Ok 19 |26.3 2.3 R T T BT KT -=cemmemmmcencmccce | cecccceee oo
23 | 23 52 | 41.1 4.5 shallow|19°28.9' | 155°59.2' | 8 km west-southwest Felt along west
of Kealakekua. coast of Hawaii
24 | 09 18 | 44.8 2.5 N T B Kaoiki-c=mecocmcmmonen | commcccccncncaaa
ok | 13 15 | 53.0 2.2 3 19°25.2" | 154252.8' | 12 km southeast of | c-cc-ccmccccaaa-
Pahoa.
24 | 17 48 | 13.9 k.9 3 19°34.0' | 156°01.9'| 14 km west-northwest Felt island-wide.
of Kealakekua.
25 | oo 32 | 06.5 2.5 13 19°56.1' | 155°25.8'| 10 km west-northwest | =---ccceeeaeaoo-
of Keanakolu.
25 | 08 | 28 | 00.1 2.5 T [ —— Kleammmmemmmccccccce | ccmmmcccccaeae
25 | 15 21 | 52.1 2.4 - comsoss | mecoccns KTecoomooooronmonooe | coccccamccccane-
27 | 00 ok | k4.2 | 3.0 cow conmcns | cnseaco- KaoiKic=we=oconmanan Felt in Hilo,
Pahala, and
Naalehu.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni=| Depth Epicenter Felt
(1962) tude (km) v Report
h n s Lat. N. Long. W. Description
July 27 | 20 57 48.51 2.5 I el I <o 1 B et [EE TP
27 | 22 06 L7 3.% cae | cecoccan] cccomcas KM 30=-scoccamcanscann=a Felt in Pahala,
and Kilauea
caldera
region.
271l 22 16 k9.1]1 2.8 oo | cescocs | cocsoca | KM 30scscccccscscnsccese] commmcmncaacaaa
28 05 Ll 36.8] 2.1 con | comacen | cocooea L e L T Felt in Kapoho
(cape
Kumukahi )
291 06 51 16.0] 2.9 13 19°46.2' | 155°54.9] 10 km west of Puu Waawaa] =«=-e-ceececaax
30 22 58 56.3] 2.7 8 19°52.5'| 155°19.3] 5 km south-southeast Felt in Paauilo

of Keanakolu.

(northern
coast of

Hawaii).
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Table k.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni-| Depth Epicenter Felt
(1962) tude | (km) ) Report
h m 8 ILat. N. Long. W. Description
July 31 |02 L6 48.0 3.5 shallow | 19°25.5'| 155°.00.0'f 8 km southwest of Pahoa|Felt in Kapoho
31 |03 2k 15.8 3.7 woee | cwscces | cccccase | K[osmceccoccccnccecccons Felt in Hilo
Aug. 1 o9 57 39.2 3.0 13 20°57" 155°08! 105 km northenortheast |-=---=-ee---
of Laupahoehoe.
1 |16 06 28.4 3.0 come | coccocas | cocmmmae Kaoiki=c=crcccnccncoons |ommrcncnancca
1 |16 28 37.6 2.3 cmme | socccos | ceccceno U e T LT
1 Jar 58 51.2 2.k cmce | cremooe | comeecos KT-omrecomccmacacnmnne Jocomamcnanan
2 ok 38 13.1 1.9 8 19°28.8'| 155°01.7' | 8 km west-southwest of |Felt in Pahoa
Pahoa.
3 o5 50 L1.7 2.5 8 19°24.0'| 154°57.7' | 13 km south-southwest |e---cccecaeo
of Pahoa.
3105 57 Lh.0 2.5 3 | 19°2k.1'| 155°01.1' | 13 km southwest of  |-=---cemea-
Pahoa.
3 (o8 31 59.0 2.3 8 19°04.9' | 155°31.8' | 7T km east-northeast cmcccmcccoea
of Naalehu.




Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- | Depth Epicenter Felt
(1962) tude (km) _ Report
h m s Iat. N Long. W. Description

Aug. 5 o2 18 06.3 2.1 cmom femmmene | cvicccnae KM 30sccecosccccccarmcema omc e

5 102 58 29.01 2.k 3 [19°eT! 154°54' |8 ¥m SE of Pahoaw~---====feocmcmcaaaaos

8 |1 L6 29.0) 2.3 | emem |ommmmme | cmmemee- KM 30--=mcmmmommmccmcmnmco] ool

9 |00 27 11.2 2.3 R CLEETr i IR KM 30=mmeececcomocccnmmmal cnnanmccaooan

9 |06 Ll 53.9 2.7 cmon |ecmmeae | cocomans L T TIPS

9 |15 50 07.01 2.7 come foconcae | —ommaaaa Kaoiki-e-=cere-cmcommnoaa] commaccccaeas

9 ]2l 16 54.2 2.5 cove |ecomona | ccccoano Kaoiki-cocccommnocmmmomacf commaamcaoas

9123 12 19.0] 2.0 T T - KTeomoommcmocamccemmomcae] cacmoamaaoa.

10 | o2 17 55.0 2.0 e T ruuy ea—— KT-m=mmmmcmmcmccccmccaca] e

10 | 15 37 20.1 | 2.2 el EETTTTA [P KM 30-mmcmmmaca ey e

11 | o1 39 26.2 2.6 50 |19°10.6'| 155°20.2'| 20 km SSE of Desert | ~e=ccmcecmcca-

seismometer.
11 | 22 L6 57.2 2.5 el e T KM 30scmccccmmccmccmccee | mmme e eceeee
12 | o2 o7 18.2 2.5 13 |19°k5.0'| 155°46.5'| 7 km ESE of Puu Waawaa | =====-ccceco-
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- [Depthl’ Epicenter Felt
(1962) tule |(km) Report
h m 8 Lat. N. long. W. Description
Aug. 13 | 16 28 01.5 2.2 8 19°13.4" §155°35.0']18 km north of Naalehu | ----=-=c-c-cae
13 | 22 32 06.0 2.4 5 }19°14' 154°34' 40 km southeast of Cape | ==--=c-cocmee-
Kumukshi .
1k | 19 28 25.4h | 2.6 3 J19°22! 156°16' |40 km southwest of = | ==-=;-mceaaeaa
Kealakekua .
1k | 21 11 39.0 2.5 shallow]19°28.2' | 154°58.7'l5 km southwest of = = | ==-c-momoncoa-
Pahoa.
1 23 37 50.0 2.7 el B I Kleomemocmmecommmsccaccn | cocacmmccceae
16 | 17 15 07.5 2.6 1 1/2|19°23.2' | 154°53.6'} 14 km south-southeast Felt in Kapoho
of Pahoa.. (Cape
Kumakahi )
16 | 18 31 39.5 2.7 1 1/2§19°23.2' | 154°53.6'} 14 km south-southeast Felt in Kapoho
of Pahoa. (Cape
Kumakahi )




Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Depthl

Date Time Magni- Epicenter Felt
(1962) | tude | (km) Report
h m El Lat. N. Long. W. Description
Aug. 17 | 23 30 06.5 k.o 8 119°10.8'| 155°32.0'| 14 km northeast of Felt in the
Naalehu. southern
half of
Hawaii.
s 18] 16 58 41.8 4.6 8 119°18.2'| 155°11.7'|11 km southeast of Felt island-
Ahua seismometer. wide.
18| 18 2l 49.8 2.7 8 119°17.7'| 155°24.4'|13 km northeast of = | ==-ccmmceeeeao
Pahala.
18] 18 g 21.0 2.0 3 119°22.8'| 155°09.7 |11 km east of Ahua @ | ==--cm-eeeeaa
seismometer.
19 | 00 19 02.4 2.2 8 119°52.7'| 155°16.8'|15 km south-southeast | -=--cecceccca-o
of Laupahoehoe.
19 | 00 53 11.0 3.0 8 |19°22.0'| 155°29.0'|18 km north of Pahala | =c---c-eccccee=
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

I S
Date Time Magni | Depth Epicenter Felt
(1962) tude | (km) ~ Report
h m s Lat. N. [ Long. W. Description
Aug. 19 |20 23 50.0 2.5 8 19°50.5' | 155°31.4' | 28 km southeast of ] s
Kamuela.
20 |01 39 07.3 3.0 8 19°10' 156°13" 50 km southwest of | =c--ceeecea-=
Kealakekua.
20 |03 L 25.9 2.2 8 19°48.9' | 155°15.9"' | 23 km northwest of | ==--=-c-----
Hilo.
20 1 05 31 39.1 3.0 cem | mmmomee | cmoeeees KTe=mecmmcmmmcccccan | cccmcccccaea
20 | 06 2L 37-1 2.7 T I N Bt T Kleemmmmmmccccomccs | ceccccccaacw
20 | 13 Lo 23.9 2.9 cee | emcncon | cccceeo- o O [
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- | Depth Epicenter Felt
(1962) tude (km) , Report
h m s Lat. N. | Long. W. Description
Aug. 20| 1k L1 51.9 2.6 mee | cmccmos | cocmaeoo Kl=emmommmmmcaeenana | cmmemeeeeaeo
201 14 58 29.2 2.8 cee | cecmmee | mmmmeeae Kleceomacaomnananons S
21| ok 26 3k.5 2.8 8 19°10' 156°13' |50 km southwest of |  ~c-ccmeccea--
Kealakekua..
& 21| 13 29 31.8 2.9 8 19°10" .| 156°13' |50 km southwest of |  -=-cemcmcen-
Kealakekua.
21| 13 39 58.8 2.6 3 19°29.2'| 155°42.6'| 13 km west-northwest| —----cmeeaaoo
of Mokuaweoweo. | = eemeeceeo--
caldera,.
21| 13 52 22.5 2.4 | 3 19°27.9'| 155°L42.1'|12 km west of .- | = commmcmmaaaa-
Mokuaweoweo
caldera.




G2

Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

N —

July, August, and September, 1962--Continued

Date Time Magni- | Dept Epicenter Felt
(1962) tude (xm) v Report
h m 8 Lat. N. [Long. W. Description
Aug. 22 | 14 24 hi.7 2.8 8 ]19°10' |[156°13" 50 km southwest of [==--=-=-ecomeeeu--
Kealakekua.
22 | 22 52 Lh.9 2.7 el IEREE BT PEEEEEE KM 30--=mccmccmmmca] cm e
22 | 23 22 3k.9 3.3 el B e e U Felt in Kilauea
caldera region.
23 |18 39 20.8 2.5 el R EEEE TP KM 30-=--ommcmcoaan| - mmmmmmmmeee- ---
23 | 18 39 38.9 2.9 Rl I B KM 30-cc-mmeomccmac] cmmmcmeeee e
25 |13 | 20 Lk .5 2.2 Rl [T T rur PP 24 1O [T T e ————
25 | 17 54 00.5 2.4 | eme | mmmmmeee e Kaoikicemmmmecmomme] comcmcceeeeee
25 | 21 b1 14.3 2.1 8 | 19°20.5'[155°01.5"' | 19 km southwest of | ===c---cmmecmaaa-
' Pahoa.
25 | 22 22 19.0 3.4 13 | 19°09' 156°10" 50 km southwest of |-=--ececmcmcamcaao
Kealakekua.
27 | 03 23 19.9 2.8 13 | 19°07" |156°10 53 km southwest Of |-=--ecececcceemcaa-
Kealakekua.
21 | 12 31 53.7 2.5 8 |19°32.2'|155°55.5' | 3 km north-northwest-----ecececmconcau-
of Kealakekua.
29 | 20 30 Lo.2 2.6 13 | 18°57" |156°15 ' | 7O km southwest of |=--==ceeceoacannac
Kealakekua. .
30 | 03 27 13.4 2.5 8 |19°21.1'(155°23.2' | 1 1/2 km north of |--=e-meeeecaaoooae
Desert seismometer.-----ccccmccccaa-
30 | 15 53 k3.1 2.3 il Bt i KM 30--c--ccooum- — |-




Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued s
Date Time Magni-=| Depth Epicenter Felt
(1962) tude (¥m) Report
h m s lat. N. JLong. W. Description
Aug. 30} 16 16 33.2 3.1 LT TR T
301 16 Ly 28.9 2.5 3 19°22.1'1155°29.3'1 17 km southwest of | ~=-ecccomcaaaaa-
Mauna Loa
seismometer.
N 311 42 31.0 3.0 8 119°28.0']155°25.5' 5 km southwest of | =--cmmcmmcmea-
o
Mauna Loa
seismometer.
Sept. 2| 13 16 00.k4 2.6 30 |19°25.7'1155°18.1'}| 1 km northwest of | ~—=cmmme;ccea--
Uwekahuna
seismometer.
2] 1k 11 07-3 2.2 30 |19°25.7']155°18.1'| 1 km northwest of | =-mccemmccmcea-

Uwekahuna,

seismometer.
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- | Depth Epicenter Felt
(1962) tude | (km) . Report
h m ] Lat. N. | Long. W. |- Description
Sept. 2 | 15 34 40.0 2.5 coe |eocccne | coconon= Kaoikimemmmmmemmmmmamed  cmmeeeeo
2 117 17 05.2 3.1 30 |19°28.5'| 155°15.0'| 7 km northeast of Felt in Kilauea
Uwekahuna caldera region
seismometer.
2 la1 1] 20.0 3.5 13 |1s°08! 156°11' |50 km southwest of = | sc-ccocemmccaan
Kealakekua.
3 o7 28 02.8 2.4 mem |mmcmean | conccoa- | KaoiKicemmmmenceaan- m——memem————eo o
3 113 34 50.3 2.5 el EELETETEN EEL LI LT Kaoikiw-oemmceeaaa e mm e ————
L |ok 27 - 54.0 2.4 10 [19°18.6'|155°15.8'| 7 km south of Ahua -
seismometer. 5
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date . Time Magni- | Depth Epicenter Felt-
(1962) | tude (km) Report
E‘ m 5 Lat. N. JLong. W. Description
Sept. k4 ok 536 48.0 2.4 10 ]119°18.6' §155°15.8' } 7 km south of Ahua Je-===-=e-un-
‘ seismometer.
6 02 L7 23.9 3.3 13 | 19°59.8'" | 156°00.0' | 19 km west-southwest]--------==-
. of Kawaihae.

8 o1 L2 12.8 2.8 3 ]119°27.3" | 154°50.1"' | 13 km southeast of JFelt in Pahoa
Pahoa.

8 03 58 58.0 L.l 8 | 19°02.3' § 155°08.5" | 25 km south-southeast Felt-im-Hile

A and Kilauea
of Apua Point. caldera
‘ region.

9 o7 17 32.7 2.6 3 | 19°20.7' § 155°06.6' | 17 km east-southeast]-----=-=-u--
of Ahua seismometer.

9 10 05 26.1 2.5 3 ] 19°23.8' | 155°00.6' ] 13 km southwest of J=--mee-cacea-
Pahoa.

9 17 57 57.0 2.7 8 | 19°18.0' | 155°50.3' | 12 km southeast of J-------cee----
Hookena.

10 19 11 15.0 3.6 3 | 19°20.0' ] 155°06.3' ] 18 km east-southeast Felt-in eastern
of Ahua seismometer. Hawaii.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Magni- | Depth Epicenter Felt
(1962) tude (km) L Report
h m s Lat. N. | Long. W. - Description
Sept. 10| 22 36 4.6 2.9 13 ]19°05.5 | 156°10.0' | 55 km southwest of | -~-==--c-ccce=
Kealakekua.
1] ot 22 49.8 3.7 25 |19°28.6'|155°14.0' | 9 km northeast of Felt island-

‘ Uwekahuna seismometer. wide.
11| Of 25 27.5 ' 3.6 25 [19°28.6'|155°14.0' | 9 km northeast qi‘ Felt island-

Uwekahuna seismometer. wide.

1] 17 39 5L.7 2.9 13 ]19°05.5'|156°10.0" | 55 km southwest of | -----e--- —————

| | | Kealakekua.
12 | 17 46 05.7 2.8 8 |19°34.5'|155°55.4' | 7 km north of Q;----Q----;;;
| | - Kealakekua.
12| 00|30 54.9 2.2 8 |19°16.07|155°12.1' | 14 km southeast f};; ..... —

of Ahua seismometer.
12116 | o8 26.6 2.0 3 ]19°18.1'|155°27.6' |9 km southwest of | ==--e-eeeemem-
Desert seismometer.

13| 12 by 59.9 2.2 el B U i T -,




o€

Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Msgni- | Depth Epicenter Felt
(1962) tude (lam) Report
h m 5 Lat. N. |Long. W. Description
Sept. 13| 13 09 | 38.3 2.5 el B B Klowoocncacomacmason foommomncnnax
14| 16 32 11.7 3.6 coce |osmemeen |ameeacas Klcocomcommmmonneane forcnccccnacs
15| o2 22 | 14.3 3.1 N i R KTecomoncmonomnnanon faccaconcaans
16 11 27 26.0 2.7 3 ]19°16.2'|155°02.9'|27 km southwest of |e-=c-cececaa-
Pahos..
17| 11 17 55.3 3.1 coco |cmcomme |eccamcae |Kaoikicreommmmemene |accoonnoaaas
18] 03 30 03.1 2.8 cmen | ccmcnns Jocnccaan Kaoikiremmeomeeccon |ooccocconcas
18] 03 L6 32.2 3.0 8 |19°50.4']155°43.8'|21 km south-southwest ===c-wce---e
of Kamuela.
18| 06 55 08.1 2.6 5 |19°22.6'(155°05.1'|37 km south of Hilo |~==--ee-ceaa
191 03 29 | 45.1 2.8 13 |20°46' [155°49' |4O km east of = |Jeemmmmmaea--
Halea.ka.la,_-' ------------
Maui seismograph.
19| ok 27 08.7 2.5 8 |20°00.8'|155°20.8'|11 km westnor‘thwést ============
of Laupahoehoe.
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Table 4.--Local earthquakes recorded by s'éi;s@nbgra.%hs
July, August, and Septem

‘of the U.S. Geological Survey,

er, 1962-=Continued

Depth

Date Time Magni- Epicenter Felt
(1962) | tads (em) | _ . Report
‘E n E) Let. N. | Long. W, Deseription
Sept. 18| 16 oz | 37.3 3.7 13 | 19°18.5¢ | 155°0k.7' | 45 km south of Felt in Hilo
‘ Hilo.
91 17 54 | 18.0 2.8 8 | 19°53.5% | 155°37.7' | 16 km southeast of | cccocacccaac
Kamuels..
2] 22 46 | 05.9 3.7 13 | 20°46' . 1155°01. %% 109 km northeast | -cecemeccoa-
of Kaxnuelga ‘
21| 15 28 | 08.0 2,7 13 | 19°02.8¢ | 155°25.3" | 18 km east-southeast wcoceeccmcccao
of Naalehu.
21 ] 18 52 | 10.6 2.1 e | cocemns | cosacass KM 30 - - comom
22| 13 27 | 29.2 3.0 13 | 19°46." | 156°32'" | 7O km northwest of | =cm=ccmeeac-
Keal akekua,.
221 13 33 | 42.0 2.6 8 | 19°22.1' | 155°56.9" | 16 km south-southwest —==ec-cccs
of Kealakekus.
22 |19 3L | 1.2 2.2 8 | 19°06.6' | 155°22.8' | 23 km east-northeast ==-cecemeccacco
of Naalehu.
23] 10 38 | 47.4 2.9 13 | 20°13.2' | 155°49.0' | 25 km northwest Of | =e-eececmee--

Kamuela.




=49

Table 4.--Local earthquakes recorded by seismo
July, August, and September, 1962--=Continued

hs of the U.S. Geological Survey,

Date Time Magni- | Depth Epicenter Felt
{1962) tude (km) | , _ Report
E m 8 Les. No Jlong. We Deguriohion
sept. 23 | 1k 50 | 26.0 2.k 30 |19°26.3' |155°07.9" | 16 km northeast of | —o-co=ccooe
Ahus seismometer.
24 |13 34 | 47.4 2.3 10 | 19°18.6F | 155°12.5' | 6 km southeast of | co-oocccocoa-
Ahus, seismometer.
2k | 19 05]21.3 2.8 ce | soccocas | cocca ceco | Kapikiccecconccnaes | cccccceccace
25 | 09 03| k8.5 2.6 3 119°25.8' | 155°02.5' | 25 km east-northeast | cc-ccccoccca
of Ahua seismometer.
25 1 13 22| 50.4 3.5 8 | 19°15.1' | 155°30.2' ] 8 km northwest of rFe-lt in Hilo
Pahala. and Pahala.
26 | 13 0| 51.9 2.4 ce | cccocne | acccnaas Kaoikiscoscccccmacos | cccocccccanca
27 | oo 52| 02.6 .2 15 | 20°03.3' | 155°05.2'] 38 km north of Hilo. | ceccccccceccs
2r | 18 okl 17.7 3.2 == | moccccs | comccoce KM 30-cccccccccacccs Felt in north

Hawaii, and
Kilaues

calders
region.



€€

Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1962--Continued

Date Time Msgni- | Depth Epiceuter Felt
(1962) tude (k) _ Repcrt
bk m 8 Lec. N. | Long. W. Description
Sept. 27 | 20 11| ha.7 2.6 ce | oo | secacaee KM 30sccrecccccssccce |cnccaccoas
28 1 09 4h | 49.0 2.5 8 18°56.8'| 155°18.1'| 35 km southeast of  [-e-ccccoos
Nasalehu.
28 |1z i 43,7 3.3 13 |a1r°er! 156°47" 96 km northwest of commoncannsa
Haleakals seismometer.
28 j22 50 | 05.0 2.5 30 | 19°21.2'| 155°19.6'| 7 km east-northeast Of| ------=-=c-
Desert seismometer.
29 |09 50 | 53.9 2.3 8 119°33.7°] 155°41.5'| 25 km east-northeast |-c-cccec<as
of Kealakekua.
29 |10 13 | 50.0 3.2 8 19°2190f 155°54.9'| 5 km south-southwest |--=cccccccac
of Hookena.
30 |12 451 10.5 2.5 mo | meccnce | mmmaaaaa Kaoikimmrmeemcececee | cocacmccccns
30 |13 05 | k2.0 2.5 3 | 19°25.7'] 154°56.8'] 8 km south of Pahos |-~eee-eccccce
30 |20 22 112.0 2.9 3 | 19°02.8'|] 155°25.2'| 18 km éast of Nealehu | ==-=ecceea-




Table 5.-=Distant earthquakes

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

than Hewaiian Standard Time. A "¢" following the time of P indicates
compressional first motion; a "d" indicates dilatational first motion.

Station symbols, locations, and instrumentation are presented in

Summary 25. Magnitudes calculated from the Hawaii seismograms are
followed by (HVO). Location of epicenter, origin times, and focal
depths, and magnitudes reported by other institutions are taken from

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

and Geodetic Survey.

A major disaster recorded this quarter was the Iranian quake of
September 1, 1962. By comparison, the Agadir earthquake of
February 29, 1960, caused roughly equivalent casualties and damage,
but it failed to record any recognizable phases on the HVQ network]

July 2, 1962 gggxdg
M zZ iP 08:41:16.7 ¢ U PEN eSS  18:L4:17
A Z iP 08:11:16.7 U PEZ iR  18:56:53
D z eP  08:41:16.2 @ C&GS card 59-62:
18:22:06.3

U 7 iP 08:41:16.5 54.6° 5., 132.3° W.

South Pacific Ocean
h about 25 km.

o

Pa Z ip 08:41:18.6

Q

Na Z iP 08:41:13.7 4 July 5
Hi Z ip 08:41:19.4 ¢ U PEZ €R 18:06:30
Ha Z iP 08:41:18.2 4 C&GS card 52-62:
17:40:55.3
U PEZ iP 08:41:17 ¢ 30.9° N., 14l.4° E.
South of Honshu
iR 08:54:5T7 h about 23 km.

U PEN eS 08:48:18
U PEE eL 08:52:29

C&GS card 54-62:
08:32:37.9
10.3° 8., 165.9° E.
Santa Cruz Island
h about 50 km
Magnitude 6.3 (Berk).




Table 5.--Distant earthquakes--Continued

July 6, 1962

M Z eP 23:23:
A z eP  23:23:
N Z eP 23:23:
U PEZ iP  23:2k:
U PEN eSKS 23:33:
!U PEZ eG  23:58
C&GS card 54-62:
23:05:32.2
36.6° N., 70.4° E.
Hindu Kush
h about 203 km.
July 7
M Z iP 06:20:
A VA eP  06:20:
D Z eP 06:20:
N! VA eP  06:20:
U PEZ 4P 06: 20
U PEN eS  06:25:
U PEN iR 06:29:
Ha Z Tmax 06:58:

C&GS card 54k-62:
106:12:48.9
51.3° N., 178.6° E.
Rat Islands, Aleutian
h about 60 km.

50.
50.
L9.
10 ¢

52

:30

1ll.3 ¢

13.0 ¢
12.4 ¢

12.

:13 ¢

52

35
05.6

Islands

35

July 8
M z eP  03:29:15.2 d
A Z eP 03;29316u2 a
N z eP  03:29:16.7 4
U PEZ eR  03:39:11.2

C&GS card 54-62:
03:22:03.8
51.5° N., 178.5° E.
Aleutian Islands, Rat Islands
h about 60 km.

July 11
M Z eP 12:52:47.5 ¢
A Z eP 12:52:48.0 ¢
D Z eP 12:52:47.4 ¢
N Z eP 12:52:47.8 ¢
U FEN G 13:13:41
U PEZ eR  13:17:05

C&3S card 53-62:
12:40:30.7
11.9° N., 122.1° E.
Panay, Philippine Islands
h about 25 km.

July 13
M Z aP 02:44:02 ¢
U PEZ eR 0L4:08:22

C&GS card 53-62:
03:32:00.5
10.4° N., 122.6° E.
Panay, Philippine Islands
h about 66 km.



Table 5.--Distant earthquakes--Continued

July 15, 1962

M Z iP 06:
A Z iP 06:
D Z iP 06:
N Z iP 06:
U z iP 06:
Pa Z eP 06:
Hi Z eP 06:
Ha | Z eP 06:
U PEZ G o7

C&GS card 53-62:
06:47:22.5

39.8° N., 140.9° E.

Honshu, Japan
h about 103 km.

July 16
M Z iP 13
A Z iP 13
D Z eP 13:
N Z iP 13
U Z eP 13:
Hi Z iP 13:
Ha Z eP 13:
U PEZ €P 13:
U PEZ eR 13

57:04.6 4
57:05.2 4
57:04.4 &
57:05.0 d
57:04k .4 ¢
57:05.8 ¢
57:05.4 4
57:18.2 4

:13:43

:02:36.7 4
:02:37.9 4

02:37.7 4

:02:36.7 4

02:37.k ¢
02:34.4 4
02:27.5 4

02:37.2 ¢

:14:55

:10: 27

July 16--Continued

C&GS card 53-62:

12:54:40.6

62.3° N., 153.1° W.

Alaska

h about 39 km.

July 17

M A iP 17:30:05 4
Hi Z eP 17:30:06 ¢
U PEN eS 17:37:43
U PEE eL 17:42:55
U PEZ iR 17:45:17

C&GS card 56-62:
17:20:22.9
43.1° N., 144.5° B.
Hokkaido, Japan
h about 30 km.

July 22
M Z iP 13:46:01 4
D Z eP 13:46:08
N y/ eP 13:46:01 4

C&GS card 57-62:
13:36:49.7
8.4° 5., 158.8° E.
Solomon Islands
h about 107 km.



Table 5.--Distant earthquakes--Continued

July 24, 1962 July 25--Continued
M Z iP 21:18:15.3 4 C&GS card 60-62:
04:37:50.7
A Z ip 21:18:15.0 4 18.9° N., 81.1° W.
West of Jamaica
D VA eP 21:18:15 h about 64 km
Megnitude 6 (Pas), 6.2 (HVO),
N Z eP 21:18:1k.3 @ 5.5 (Berk),
6 (Pal) .
Pa 7 iP 21:18:12.1 ¢ July 26
Hi Z iP 21:18:13.8 ¢ M 7 iP 08:26:05.4 ¢
Ka Z iP 21:18:15.8 a4 A Z iP 08:26:04.8 ¢
U PEZ eP 21:18:18 a D Z ipP 08:26:05.0 ¢
M Z ipP  21:18:42.5 N 7 iP 08:26:04.6 ¢
A 7 ipP  21:18:41 U PEZ iP 08:26:05 ¢
N Z epP 21:18:41.4 Pa Z iP 08:26:03.1 ¢
U PEZ epP 21:18:41 Na Z eP 08:26:07.5 ¢
U Z es 21:26:43 Hi Z iP 08:26:03.8 ¢
C&GS card 57-62: Ka 7 iP 08:26:06.4 ¢
21:08:22.6
15.5°N., 92.5° W. Ha Z iP 08:26:09.8 ¢
Mexico
h about 129 km A Z ePP 08:28:53
Magnitude 5.6 (Berk)
5.5 (Pal) U PEZ iS 08:35:23
July 25 U PEZ i8S  08:40:07
U - PEZ eP 04:48:19 ¢ U PEN iL 08:43:55
Hi Z eP o4k:48:58 a U PEZ iR 08:47:25
Ka Z eP 0Lk:48:57 ¢ C&GS card 58-62:
. 08:1%4:41.8
U PEZ eS oh:58:21 7.5° N., 82.7° W.
South of Panama
U PEZ eSS 05:02:27 h about 21 km
Magnitude 6.8 (Pas)
U PEZ eR 05:09:59 7 (Berk)

37 7.5 (HVO)



Table 5.--Distant earthquakes~--Continued

July 28, 1962

M Z
A Z
D Z
N Z
Hi Z
Ha Z
U PEZ
U PEZ
) PEZ

C&GS card 61-62:

ip

ip

eP

eP

ip

iP

ip

es

eG

00:05:10.8

16.2° 8., 173.2° W.

Samoa Islands

h about 40 km.

Felt: Apia
July 30
M Z ip
A Z eP
D Z eP
) Z eP
U PEZ iP
Hi Z iP
U PEZ PP
U PEE is
U PEE 1SS
§) PEN iG
U PEZ iR

00

00:
00:
00:
00:
00:
00:
00:

00:

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
AT

:12:44.0 ¢

12:43.8 ¢
12:k2.7
12:44.0 ¢
12:44.7 ¢
12:49.3 ¢
12:55

18: 47

22:11

:21.3 ¢
27:
27:
:21.9 ¢

21.7 ¢

21.4 ¢

27:21.1 ¢

:22.8 4
29:
36:
Lo
h3:
L5:

38

July 30--Continued

C&GS card 60-62:

17:16:44.4

3.3° 8., 143.9° E.

North Coast of New Guinea
h about 25 km

Megnitude 6.8 - 7 (Pas)

T (Berk)
7 (Pal)
July 30

M Z ip 20:30:44.6 &
A yA iP 20:30:41.8 a4
D Z eP 20:30:44.9
N Z eP 20:30:44.3 @
Hi Z eP 20:30:47.0 ¢
Ha VA eP 20:30:53.2 ¢
U PEZ  iP 20:31:19 ¢
U PEZ ePP 20:34:11
U PEE 1S 20:41:05
U PEE 1SS 20:45:21
U PEE iL 20:51:10
U PEE iG 20:51:41

C&GS card 58-62:

20:18:49.3
5.0° N., 76.3° W.
Western Colombia
h about 45 km
Magnitude 7.0 (HVO)
6.8 (Pas)
6.8 (Berk)
6 (Pal).
47 killed in Caldas Province;
property damage over 400,000
sq. miles.



Table 5.--Distant earthquakes--Continued

July 31, 1962
M Z iP 05:25:05.8 d
A Z iP {7.2:06.5 4
D Z iPp 05:25:05.6 4
N Z ip 05:25:06.1 4
U PE. eR 05:50:13

C&GS card 60-62:

05:13:04.1

18.8° N., 120.8° E.

Near north coast of Luzon,
Philippines

h about 39 km.

Aug. 1

M

7 ip Ob:47:34.9 ¢

Pa Z iP O4:47:39.6 d

Hi Z iP O4:47:34.5 ¢

Ha Z iP Oh:47:32.0 ¢

g o @ g o o o a o

A eP  Oh:7:37.7
PEZ iP  Oh:k7:37
PEZ iPcP OL:48:15
PEZ iPP  0k:L49:57
PEZ iPPP OL:51:32
PEE is  O4:56:16
PEN iSS  05:00:23
PEN iG 05:03:29

PEZ iR 05:06:09

August l--Continued

C&GS card 62-62:
Ok:36:57.6
3.2° 8., 143.7° E.

North coast of New Guinea
h about 33 km
Magnitude 6.5-6.8 (Pas)

Aug. 3

a a » =R

Hi

Ha

g o a o g o g

PEZ

PEZ

PEE

PEE

PEN

PEZ

L)

iP 09:09:31.k ¢
iP 09:09;25.9 d
iP  09:09:30.6 &
iP 09:09:31‘ a
iP 09:09:28.9 4
iP  09:09:30.4% &
iP 09:09:36.7 &
iPP  09:13:23
ippp 09:15:2,
esKs 09:19:58

eS  09:21:01
iPPS 09:22:39

eG 09:35:09

iR 09:39:27
Tmax 10:53:13.9
PTmax 10:55:17.7
Tmax 10:53:51



Table 5.--Distant earthquekes--Continued

Aug. 3, 1962--Continued

A A Tmax 10:53:45
D A Tmax 10:53:47
U Z Tmax 10:53:45

C&GS card 62-62:
08:56:12.1
23.2° 5., 67.5° W.
Northern Chile-
Argentina border
h about 71 km

Magnitude 7-7.3 (Pas)

6.8 (Berk)
Aug. 6
Mz 1P 21:00:53.3 4
Az iP  21:00:53.0 4
N z eP  21:00:54.3 a
U  PEZ eP  21:00:53
Hi @2 iP 21:00:56.3 4

U PEZ iS 21:08:09
U PEZ iSS 21:11:39
U PEZ el 2l:12: 27
U PEE iR 21:1k:49
C&GS card 66-62:
20:51:56.8
26.9° s., 177.1° W.
h about 50 km
Kermadec Island region
Magnitude 6 (Berk)
5.5 (Pal)
Aug. 11
M Z eP 01:55:04.8 a
A Z eP 01:55:05.6 4

D Z eP 01:55:04.8 a

Aug. 1ll--Continued

N Z eP 01:55:0k.5 4
Pa Z ip 01:55:06.3 4
Hi Z ir 01:55:07.5 a4
Ka Z ip 01:55:07.2 4
Ha Z ip 01:55:10.0 4

U PEN eS 02:01:06

C&GS card 6L-62:
01:47:39.6
20.0° s., 178.8° W.
Fiji Islands
h about 638 km.

Aug. 11

M z iP  08:27:09.7 c
A Z iP 08:27:10.5 ¢
D Z iP 08:27:09.7 ¢
N zZ eP  08:27:09.9 ¢

U PEZ iP 08:27:10 ¢

Pa Z iP 08:27:11.4 ¢
Hi Z iP 08:27:10.6 ¢
Ka Z ipP 08:27:07.1 4
Ha Z ip 08:27:02.8 ¢

U PEZ isP  08:27:LL
U PEE 1iS 08:36:38
U PEE eG  08:47:22

C&GS card 69-62:
08:15:43.7
25.2° N., 123.3° E.
Off NE coast of Formosa.
h about 140 km
Magnitude 6 (Pas)

o 5-5.5 (Pal)



Table 5.--Distant earthquakes--Continued

Aug. 13, 1962 August 17, --Continued
A Z eP 06:47:25.1 ¢ C&GS card 67-62:
05:04:31.5
N 2 eP 06:47:24.8 ¢ 10.6° N., 121.6° E.
‘ Panay region, Philippine Islands

U PEZ eS 06:56:46 h about 33 km.

U PEZ eL 07:06:16 |

" Aug. 18

C&GS card 65-62:
06:35:56.0 M z iP  16:51:50.1 4
2.1°N., 83.5° W. :
About 300 miles NW of Ecuador A
h about 33 km

Z ip 16:51:51.1 &

Magnitude 6.5-6.8 (Pas) D Z iP 16:51:51.0 4
5.4 (Berk)
5.5-5.8 (Pal) N A eP 16:51:50.2 4
Aug. 15 ; Pa Z iP 16:51:50.0 d
M Z eP 08:28:12.4 ¢ Hi Z iP 16:51:48.8 a
U PEZ eR 08:42:0k4 U PEZ eR 17:0k4:49
C&GS card 63-62: C&GS card 67-62:
08:19:37.8 16:43:54.3
54.6° N., 161.5° E. 62.3° N., 152.5° W.
Bast coast of Kamchatka Central Alaska. Felt.
h about 52 km. h about 32 km
Magnitude 6-6.3 (Pas)
Aug. 17 5.3-5.5 (Pal)
5.3 (HVO
M Z ip 05:16:41.6 ¢ Aug. 18 ( )
A 7 iP 05:16:42.8 ¢ M 7 ip 17:54:10.4 a4
D Z eP 05:16:42.3 ¢ A Z eP 17:54:11.0 a
N 7 eP 05:16:42.6 ¢ D A eP 17:54:11.2 4
U PEZ  iP 05:16:44 ¢ N 7 eP 17:54:10.4 g
Hi Z eP 05:16:44.7 ¢ Pa Z iP 17:54:08.2 ¢
U PEZ eSKS 05:27:40 Hi A iP 17:54:09.0 4
U PEZ ePPS 05:29:L42 U PEZ eS  18:00:53
U PEZ eG 05:41:22 U PEZ eR 18:06:25

n




Table 5.——Distant‘earthquakes-~Continued

Aug. 18--Continued

C&GS card 65-62:
17:46:14.9

62.3° N., 152.5° W.
Central Alaskas. Felt.
Magnitude 6-6.3 (Pas)

Aug. 23--Continued
Ka Z Tmax 20:12:17
Ha Z Tmax 20:11:59

C&GS card 69-62:

5.3-5.5 (Pal) 19:17:26.6
5.3 (HVO) 15.6° 5., 172.2° W.
Samoa Islands Region
Aug. 22 h about 33 km.
M Z iP 21:20:28.6 ¢
Aug. 24
D Z epP 21:20:28.8 ¢ -
M Z eP 09:11:49.7 ¢
N Z eP 21:20:28.6 ¢ ’
A Z eP 09:11:47.9 ¢
Hi Z iP 21:20:25.3 ¢
D Z eP 09:11:49.7 ¢
U PEN ePP 2l:22:41
Hi zZ eP 09:11:50.4 4
U PEE iS 21:29:05
U PEE eS 09:17:47
U PEZ eSS 21:33:17
U PEE eG 09:19:49
U PEE iG 21:36:21

C&GS card 69-62:
09:04:22.9
15.0° 5., 173.3° W.
Samoa Islands region
h about 33 km
Magnitude 5.3-5.5 (Pal)

C&GS card 67-62:
21:08:22.9
8.3° N., 123.8° E.
Mindanao, Philippine Islands
h about 125 km.

Aug. 23 Aug. 25
U PEZ eR 19:43:06 M Z iP 08:39:22.4 4
M Z Tmax 20:12:33 A z iP 08:39:21.8 4
A Z Tmax 20:12:36 D Z eP 08:39:21.2 4
D Z Tmax 20:12:29 U Z iP 08:39:21.3 ¢
U VA Tmax 20:12:30 Pa Z iP  08:39:23.3 ¢
Pa Z Tmax 20:12:07 Hi Z iP 08:39:24.6 ¢
Hi Z Tmax 20:12:02 Ka Z iP 08:39:24.3
Ha Z iP  08:39: 27.0
U PEZ esP 08:42:07

Lo



Table 5.--Distant earthquakes--Continued

»

A

Aug. 25--Continued Aug. 27
U PEZ iS 08:45:29 M 7 iP 02:28:39.7 ¢
U PEE eScS 08:48:23 A 7 iP 02:28:45.9 ¢
C&GS card 67-€2: D Z eP 02:28:36.0 ¢
08:31:48.7
20.5° s., 178.5° W. Hi Z iP 02:28:40.4 4
Fiji Islands
h about 561 km. C&GS card 67-62:
: 02:18:58.8
Aug. 26 - 40.2° N., 137.8° E.
Sea of Japan
M 7 eP 06:58:51.2 4 h about 274 km.
A 7 eP 06:58:49.3 4 Aug. 27
D 7 eP 06:58:50.8 a4 M 7 eP 16:29:44.3 ¢
U PEN eG  O7:13:0k4 C&GS card 68-62:
16:20:0k.7
U PEZ eR O7:16: 44 38.3° N., 142.4°E.
Off east coast of Honshu,
C&GS card 67-62: Japan
06:48:57.1 h about 4O km.
34.0° N., 139.2° E.
East coast of Honshu, Japan Aug. 28
Felt: Tokyo
h about 38 km. M Z iP 11:18:44.0 4
Aug. 26 A Z iP 11:18:4k.3 @
M Z eP 23:41:31.7 4 D Z iP 11:18:45.1 4
A 7 eP 23:41:31.4 4 U ya iP 11:18:43.8 a
D Z eP 23:41:26.8 Hi 7 iP 11:18:43.1 4
N 7 eP 23:41:31.4 4 Ka yA iP 11:18:58.1 4
Hi Z eP 23:41:33.4 4 C&GS card 68-62:
10:59:58.5
U  PEZ eR 00:01:2k 38.0° N., 23.1° E.
N Greece
C&GS card 68-62: h about 120 km
23:30:38.0 Magnitude 6.8 (Pas) one death
3.7° S., 140.1° E. Felt: Italy, Sicily, Crete,
New Guinea Malta, and Yugoslvia.

h about 50 km.

)1



Table 5.--Distant earthquakes--Continued

Aug. 29, 1962 Aug. 30--Continued
M Z eP 22:46:49.5 ¢ Hi Z eP 17:26:06.1 ¢
A Z eP 22:46:48.7 ¢ C&GS card T1-62:
17:17:51.9
N Z eP 22:46:49.2 21.2° 8., 17h.k° w.
Tonga Islands
U PEN eG 23:01:08 h about 33 km
Magnitude 5.5 (Berk)
U PEZ eR 23:03:40
Aug. 31
C&GS card 70-62:
22:36:53.9 M Z iP  17:09:53.9 ¢
34.1° N., 139.1° E. '
Near east coast of Honshu, Japan A z eP 17:09:55.4 ¢
h about 33 km
Magnitude 5.7 (HVO) D Z iP 17:09:54.7 ¢
Aug. 30 | N Z  eP  17:09:53.9 c
M Z eP  13:43:28.6 a U PEZ  iP 17:09:55 4
A Z eP 13:43:29.8 4 Pa Z eP 17:09:54.1 ¢
D Z iP 13:43:31.4 a Na A eP 17:09:55.9 ¢
U Z eP 13:43:29.3 ¢ Hi Z eP 17:09:53.2 ¢
U PEN eG 13:53:40 Ka Z eP 17:09:48.9 ¢
U PEZ eR 13:55:48 U PEZ iS 17:15:40
C&GS card 66-62: U PEZ iR 17:19:40
13:35:28.9
41.9° N., 111.4° w. C&GS card T2-62:
Utah-Idaho border 17:02:43.4
h about 33 km 51.3° N., 179.7° W.
Magnitude 5.8 (Pas) Rat Islands, Aleutian Islands
5.8 (Pal) h about 26 km
Magnitude 6.8 (Pas)
Minor damage in Logan, Utah 6-6.3 (Pal)
Felt in four states. Sept. 1
Aug. 30 M VA iP  03:53:31.9 ¢
M Z eP 17:25:59.0 ¢ A 7 P 03:53:31.0 ¢
A Z eP 17:26:02.3 ¢ N 2 p 03:53:31.1 c
D Z eP 17:26:01.5 ¢ U PEZ 1S 03:59: 0l



Table 5.--Distant earthquakes--Continued

Sept. 1, 1962--Continued Sept. 1
U PEE eG O4:01:26 M Z eP 07:58:16.2 ¢
U PEZ iR 0Lk:03:16 A VA eP 07:58:17.3 ¢
Ha Z Tmax OW:30:38 D Z eP 07:58:18.7 ¢
C&GS card T0-62: N Z eP 07:58:18.0 ¢
03:46:05.0
51.3° N., 179.7° W. Hi Z eP 07:58:14.6 4
Rat Islands, Aleutian Islands
h about 25 km U PEN iS 08:04:08
Magnitude 6.5 (Pas)
6 (Pal) U PEE eG 08:06:20
Sept. 1 U PEZ iR 08:07:56
M Zz 1P 05:00:47.9 ¢ Ha Z Tmax 08:35:34
A z iP 05:00:47.6 ¢ C&GS card T0-62:
07:51:08.2
D Z iP 05:00:46.6 ¢ 51.3° N., 179.9° W.
Rat Islands, Aleutian Islands
N Z iP 05:00:47.6 ¢ h about 42 km
Magnitude 6.5 (Pas)
Pa Z iP 05:00:49.9 ¢ 6 (Pal)
Na 7 iP 05:00:44.5 ¢ Sept. 1
Hi Z iP 05:00:50.4 ¢ M Z eP 19:39:47.k ¢
Ka Z iP 05:00:48.4 c. A Z eP 19:39:47.4 ¢
Ha 7 iP 05:00:49.5 ¢ Hi Z eP 19:39:28.6 ¢
U PEE eScS 05:10:10 U PEZ iPP 19:41:00
U PEZ eSSS 05:13:L40 U PEN iPS 19:50:56
C&GS card 70-62: U PEN iss 19:57:51
O4:52:14.5 :
15.9° 5., 168.2° E. U PEN eSSS 20:02:36
h about 244 km.
New Hebrides Islands. U PEN iR 20:17:48
C&GS card 70-62:
19:20:38.5
35.6° N.

50.0° E.



Table 5.--Distant earthquakes-~Continued

Sept.

_lL l962—-Continued

C&GS card 70-62--Continued

Sept.

M
A
)

C&GS card T5-62:

Sept. 10
M Z iP 15:51:34.3 ¢
A Z ip 15:51:33.8 ¢
D z e 15:51:32.6 c
N Z eP 15:51:33.8 ¢
U PEZ iP 15:51:35 4
Pa 2 iP 15:51:34.5 4
Na Z iP 15:51:30.7 4
Hi Z iP 15:51:30.7 4
Ka Z iP 15:51:36.5 ¢
Ha % iP 15:51:38.9 4
U PEZ ePPP 15:54:25
U PEN iS  15:57:39
U PEZ iSS 16:01:11

C&GS card T3-62:

Sept.

M

‘h about 21 km

Northwest Iran

Magnitude 7.3 (Pas), 7.8 (Berk)

7 (Pal)
Over 10,000 killed, many inJjured,

extensive property damage.

T
7 iP 23:46:42.8 4
Z iP 23:46:42.1 4
Z iP 23:46:42.1 d

23:37:27.5

26.3° 5., 178.0° W.
Kermadec Islands region
h about 50 km.

15:43:59.4

21.1° 8., 179.2° W.

Fiji Islands

h about 640 km

Magnitude 6.5 (Pas), 6.0 (HVO).

1k

A
D
§)
Na
Hi
Ha

sept. 15

g o
cecppEygo =

Z iP 18:25:34.0 ¢

6

N N N N

Z

Z

N N N N N N NN

§ B

PEZ

Sept. 1lh--Continued

ip
eP
iP
eP
ip
iP

C&GS card T5-62:
18:17:52.1
19.9° 8., 177.6° W.
Fiji Islands
h about 350 km.

eP
eP

eP
eP
eP
ep
eP
is

eR

18:
- 18:
18:
18:
18:
18:

e2;
22;
22:
22:
22
22:
22:
22
:06:30
23:
23:

23

25333.5 c
25:33.5 ¢
25:34.0 ¢
25:31.04
25:36.6 4
25:39.2 ¢

59:25.2 ¢
59:25.7 ¢
59:25.T7 ¢
59:26.6 ¢
59:27.8 ¢
59:26.0 ¢
59:25.2 4
59:18.1 ¢

10:38
12:59



Table 5.--Distant earthquakes~~Continued

|

Sept. 15, 1962--Continued

C&GS card T3-62:
22:50:46.3

48.5° N., 156.8° E.

Kurile Islands

Magnitude 6.5 (Pas), 6 (Pal)

h about 33 km
Sept. 16

M Z iP
A Z iP
D Z iP
N Z ip
M Z ipP
A Z ipP
U Z epP

C&GS card 75-62:
03:05:33.0

03:14:12.7 ¢
03:14:11.9 4
03:1k:12.6 ¢
03:1h4:11.2 ¢
03:14:31.6
03:14:28.7

03:14:30.2

19.3° N., 103.1° W.

Jalisco, Mexico
h about 100 km

Magnitude 4.8-5
Sept. 17
M Z iP
A 2 iP
D Z ep
U Z ep
Ka Z ip
Ha Z ip

C&GS card 75-62:
17:55:45.4

(Pal).

18:03:21.7 &
18:03:21.3 4
18:03:21.5 a
18:03:21.4 a4
18:03:24.0 4

18:03:27.1 4

21.0° S., 179.1° W.

Fiji Islands
h about 601 km.

M

G- a v p

18

Sept.

Z iP 00:40:29

d

Z iP 00:40:28.4 a4

Z eP OO:hO:28.7 d

Z eP 00:40:25.2 4

_PEZ iP 00:40:28

Na Z eP 00:40:30.7 ¢

Hi Z ip 00:40:2k.2
U PEN © 48  00:49:50
U PEZ 1SS 00:54:11
U PEN iG  00:57:5k4
U PEZ iR 01:01:0k

C&GS card 75-62:

00:29:05.2

7.5° N., 82.3° W.
South of Panama
h about 33 km
Magnitude 7 (Pas)

C&GS card T7-62:

W7

06:10:26.3

2.3° N., 126.9° E.
Molucca Passage

h about 33 km.

7 (Berk)
6.5-6.8 (pal)
Felt: Chiriqui Province.
Sept. 18
M Z eP 06:22:26.1 ¢
U Z eP 06:22:29.9 ¢



nTable 5.~--Distant earthquakes--Continued

Sept. 30, 1962

M Z epP 22:09:22.1 4
A Z iP 22:09:23.9 4
D Z ip 22:09:23.3 d
U Z ip 22:09:23.3 d
Pa Z ip 22:09:25.1 d
Na z | eP 22:09:22.6 4
Hi Z eP 22:09:24.7 @
"C&GS card T8-62:

21:57:24.8

18.6° N., 120.9° E.

Near north coast of Luzon, Philippine Islands
h about 51 km.

48



The following persons or agencies reported "felt" earthquakes
Their assistance is gratefully acknowledged.

during the third quarter, 1962.

North Hawaii

Mr. McKay

Mrs. Eklund
Honokaa Police
Mrs. Christianson

Kilauea Summit region

Mr. and Mrs. Francis
Mrs. Hansen

Dr. Wentworth
Mr. Richter

Mr. Yamamoto

Mr. Yong

Mr. Forbes

Mrs. Fraser

Miss English

Mr. Koyanagi
Mrs. Duncan

Dr. Moore

Mr. Wehrsig

Mr. and Mrs. Mist
Mrs. Ferry

Mr. Ayres

Kona coast

Miss Wallace

Mr. Sutherland
Miss Greenwell

. Mitchell

. Paris

. Ackerman
Greenwell

. Higashihara
. Tanaka

. Glass

. Hayashi

. Chong
Baldwin

. Vredenberg
Kealakekua Police

L) )
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Kona coast--Continued

Kau region--Cont.

Mr. Apple Mrs. Kiva
Mr. Lind Mr. Meinecke
Mr. Mitchell Mr. Godfrey
Mrs. Higashi "

Mr. Toy

Mr. Yoshina Puna
Mr. Harai

Mrs. Hahn Mr. Warner
Mr. S. Greéenwell Mr. Edwards
Mr. Schattauer Mr. Ho

Central Hawaii

Kulani Honor Camp
Mrs. Lindsey

Hilo region

Mrs. Elliott

Mrs. Zsupnik
Miss Nitta

Mrs. Duncan
Mrs. Hansen
Mr. Williamson
Mrs. Ingledue
Mrs. Schaeffer
Dr. Hinds

Mrs. Weight
Mr. Ho

Mr. and Mrs. Baldwin
. Wilson

. Chong

. Northwood
. Donahoe

FERF

Kau region

Mrs. Elarionoff
Mr. Billings
Mrs. Walters
Mr. Coram

Mrs. Akana

NOTE: The Kona coast is Hawaii's western coast, Kau is the district
south of Mauna Loa summit, southwest of Kilauea and on the flanks of both
volcanoes. Puna is the cultural/political district which lies on the

East Rift of Kilauea.
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HAWATIAN VOLCANO OBSERVATCRY SUMMARY 28
By Harold L. Krivoy, Robert Y. Koyanagi, Arnold Okamura, and
George KoJima

The 1962 Flank Eruption of Kilauea, by James . Moore

On December T-9, 1962, a small flank eruption occurred on the
upper part of the east rift zone of Kilauea Volcano in and east of
Aloi Crater. This outbreak occurred 15 months after the last previous
eruption of the volcano which occurred on the lower (eastern) part
of the same rift.

The first indication of the possibility of an imminent eruption
was the onset of sporadic tremor and local shallow earthquakes at
l9h30m December 6. The harmonic tremor rapidly became continuous and
was accompanied by small shallcow earthquakes averaging about one per
minute. A few of these earthquakes were large enough to be felt,
particularly in the community of Volcano, 3 miles northeast of the
center of the caldera.

At Olhldm December T, a glow, described as white at first,
changing to red, was observed from both the south side of the caldera
and from the Volcano Observatory, toward the direction of the upper
part of the east rift zone. From each observation point, the glow
was seen to grow from virtually nothing to a prominent light visible
for many miles. Hence it is believed that the first actual outbreak
occurred only slightly before it was first sighted. At 01h20m an
Observatory party arrived at Aloi Crater on the upper east rift zone
of Kilauea Volcano and found a nearly continuous line of fountains
extending in a line completely across the wooded floor of the pit
crater (fig. 2). The fissure was about 500 feet long and was
slightly modified by right-offset en echelon arrangement. The lava
fountains were playing to heights of about 30 feet with spurts up
to 60 or 80 feet. Almost the entire floor of the crater was covered
by approximately 10 feet of new lava, but trees were still standing

in many places on the crater floor even within a few feet of the lava
fountains themselves.
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4 The fountains continued at about the same height until 02h20m and
gradually filled up the bottom of the pit crater. By o3hoom the fountains
had become thicker and increased in volume, and occasional bursts threw
spatter above the opposite rim, or more than 250 feet high. These large
bursts were accompanied by loud booming sounds.

By O3h05m the lava lake was approximately 40 feet éeep and the line
of fountains had consolidated to three areas of fountaining, one near
each end of the original fissure and a laxge fountain in the middle of the
pit crater. The rim of the pit crater was perceptibly shaking in rhythm
with the activity of the fountains. Shortly after 03 5% the lava lake
began to drown the fountain on the west.

By O3h08m the fountains died down and rapld drainback into the vents
commenced. By 03 Dy oM the fountains were almost quiet, drainback (especially
into the west vent) having lcwered the entire lave lake approximately 10
feet. The crust of the lake was, in general, no longer incandescent,
being perhsps 6 inches or a foot thick. However, cracks through the crust
showed the bright red of the molten lava below. Several groups of cracks
concentric to the small bubbling west fountain indicated the process of
drainback operating there.

By 03 33 all the fountains had stopped and drainback into the
eruptive vents continued to lower the lake surface. At 03hh9m a large
part of the south rim of the crater broke off and crashed down into
the lava lake which by then was entirely black on its surface except for
a few incandescent cracks. The landslide broke through the lake crust
and splashed incandescent lava 20 or 30 feet into the air. The appearance
of the boulders as they plunged into the lava lake suggested that its
depth was 10 to 20 feet.

At Oh 20 two new lava fountains broke out northwest of Makaopuhi
Crater on the west slope of Kane Nui o RHamo (no. 2, fig. A). While
aﬁa was still playing from these flssures & third outbreak occurred at
Ll 5m one-quarter mile to the southwest . 3, fig. A). These fountains
played only for about one hour, and by 07 OOm they were not active except
for strong degassing, though booming and roaring noises were heard from
their direction for several hours more.

At 11%02% a new vent (no. 4, fig. A) on the north side of Alae Crater
(called Alea Lea Crater on some maps) began liberating fume. At llh25m
this vent developed a small lava fountain. Incandescent spatter was
erupted from this vent until 11 33m, at which time the faint roaring
sound died and erupting spatter was no longer visible from the road near
Alae Crater.

At O7h03m, December 8, a ball of brown-yellow smoke was seen, from the
Observatory, rising about 100 feet above the eruptive area east of Aloi
Crater. The smoking which lasted about 20 minutes is believed to
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have been caused by outbreak number 5 less than one-quarter mile northeast
of Aloi Crater (fig. A). This vent was visited at 11100™ and the small
lava flow was still hot and incandescent in cracks at that time.

A sixth and final outbreak occurred between 08h30m and O9hl5m
December 9, about midway between Aloi and Alae Craters (no. 6, fig. A).
The active vent was observed from the air at 08PLOW, At that time a
thin line of fountains 300 to 40O feet long played to heights of 60
feet, but averaged less than 30 feet. A rumbling noise was heard
during this period for about 20 minutes in the community of Volcano,

5 miles north of the eruptive area. The lava flow from this fissure
started a small forest fire which swept to the summit of the cinder
cone, Puu Huluhulu.

Minor falls of Pele's hair were reported on the road near Aloi
Crater at 11bL5M and about 14P00M on December 9. Presumably this
originated from vent number 6 and was blown south at that time by winds.

Total volume of lava conducted to the surface during the entire
eruption was 436,000 cubic yards (table A). However, 280,000 cubic
yards drained back down the eruptive fissure in Aloi Crater leaving
a total of 156,000 cubic yards on the surface.
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Figure A.--Map of the

upper east rift zone of Kilauea showing vents and flows
of the 1962 eruption.
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Table A.-~-Area and volume of lava

erupted in December 1962

Lave flow Ares Thickness Volume 3
Sq. yds. yds. cu. yds. x 10
' x 103
1 (remaining on surface) 27 3 82
1 (drained back) (27) 10 (280)
2 (east flow) 23 1 23
2 (double west flow) 12 1 12
3. 16 1 16
I 1 1 1
5 L 1 L
6 18 1 18
Total remaining on surface 1000 | e---- 156
Total erupted B e 436
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Chronological summary

The most interesting event of the fourth quarter was the brief
eruption of Kilauea in and near Aloi Crater in December. This
summary reviews the geophysical manifestations that preceded and
accompanied the eruption for comparison with Moore's Jjust-presented
description of the eruption.

After the sharp collapse during the September 1961, east
rift zone eruption (Summary 24), swelling of Kilauea volcano resumed
and continued at a moderate, but diminishing, rate until the end
of June 1962. At the inner ring of tilt bases (Uwe, T M, Kea,
Kam) the average rate of outward tilting declined from 12 prad/month
(Oct. 8, 1961, to Jan 5, 1962, Surmary 25) to 5 Jarad/month
(March 29, 1962, to June 30, 1962, Summary 26). Between June 30, 1962,
and October 30, 1962, {fig. 2-a and table 2-a) the average rate of
outward tilting at these stations increased again to 8 yrad/month.
From the record of the short-base tiltmeter in Uwekahuna Vault
(table 1), it appears that this increased rate of swelling continued
until the December eruption.

Subsidence of the caldera region in response to withdrawal of
magma, from the central reservoir during the eruption is revealed in the
pattern of tilting between October 30 and December 12 (fig. 2-b and
table 2-b). The amount of subsidence is best indicated by the
change at Uwekahuna Vault (table 1), where a tilting of about 16

Jradians toward the caldera occurred during the eruption.

Comparison of this figure with that which accompanied the
collapse of the Kilauea summit following the 1960 east rift zone
eruption suggests that 5-10 million cubic yards of magma escaped
from the reservoir during the December eruption.

By the end of December swelling of the Kilauea summit was
again in progress.

The daily count of small shallow earthquakes at Kilauea caldera
averaged 63 during the first two weeks of October. On October 16
this number Jjumped to 90, and by October 31 it had reached 155. The
count climbed to 460 on November 7, then decreased slowly to 208
on November 18. These earthquakes averaged only 54 per day during
the rest of November. From an eleven month low of 20 on December
1, the daily count rose to 110 on December 5, just before the
eruption. Following the eruption, the average daily number of
earthquakes from the caldera was 38 for December 10-18, but rose
to 133 for the rest of the month.

Possibly indicative of & rapid flow of magma at depth, episodes
of continuous tremor originating bernesth the Kilaues summit totaled
177 minutes during October and 101 minutes during November.
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Harmonic tremor beginning at l9h30m on December 6 (Introduction)
testified to the escape of magma from the summit reservoir, and the
concurrent swarm of small shallow earthquakes from the vicinity of Aloi
Crater heralded the opening of fissures along the rift zone for about
5 hours before lava appeared at the surface early on December 7. These
earthquakes were all smaller than magnitude 2.7, and only the largest
were felt in the nearby community of Volcano.

Earthquakes from the source about 30 km beneath Halemaumau averaged
about 2 per day during October and November and 5 per day during
December. Only one was  felt: it had a magnitude of 3.7 and was felt over
the entire island at 21736® on December 13.

The largest earthquake during October originated at l3h3lm on the
31lst about 15 km north-northeast of Naalehu and 3 km deep. It had a
magnitude of 3.7 and was felt in Naalehu. The largest earthquske
during November had a magnitude of 4.l and originated at 05h18M on
November 22 at about 19°20' N., 155°05' W. (Kalapana Trail). It was
felt from Volcano to Hilo.

An earthqueke from a focus 13 km east-northeast of Apua Point and
8 km deep was felt over half of the island at 01hO6® on December 28.
It had a megnitude of 4.1 and was the largest earthquake of the month.
A magnitude 4.0 earthquake from a focus 18 km north of Naalehu and
about 3 km deep was felt over half the island at l7hl+7m on December 30.

Other earthquakes felt in Hawaii during the fourth quarter (23 in
addition to those associated with the outbreak of the December eruption)
are included in Table k.

Starting with the eruption, small shallow quakes have become frequent
all along the Koae fault system Just south of Kilauea caldera. Such
earthquakes have not been frequent in recent years, except at times of
major collapse such as the spring of 1960.

During this quarter, George Keller, U.S. Geological Survey, visited
Hawaii Island and carried out assorted electromagnetic and electrical
experiments. He found, among other things, that the electrical resistivity
of Hawaiian rocks was very uniform and that three classifications were
possible:

1). very recent flows had resistivities between 5,000 and 10,000
ohm-meters,

2). the bulk of Hawaii Island above sea-level had resistivities
between 500 and 1,000 ohm-meters,

3). at or below the water table, resistivity was less than
5 ohm-meters.

Electromagnetic studies by Frank Frischknecht and Leonard Anderson in

April 1962 revealed a resistivity of 1.2 ohm-meters for the still-molten
portions of the 1959 Kilauea-Iki lava lake.

7



During the quarter a Scripps Institution experiment in noise
analysis was completed and equipment removed from HVO. This
gear included a short-period installation and a three-component
long-period set established in the old West Pit tilt cellar. At the
time of their departure there were extra tele-recording channels
available at HVO, and so the abandoned data-lines were put to use and
recordings made from West Pit. These have proven to be very useful
in clarification of small seismic events near Halemaumau. The
new instrument (West Pit = WP) is located between the western edge
of Halemaumau and the western rim of Kilauee caldera. It is
not convenient to plot this new installation st the scale of Figure
1.
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Tilting of the ground around Kilauea caldera

Tilting of the ground around the summit of Kilauea is monitored
daily by a short-base water-tube tiltmeter in Uwekahuna Vault (table 1)
and at irregular intervals it is measured on a regional scale by means
of a network of field tilt-bases and a portable water-tube tiltmeter
(table 2). The attitude of the ground surface at each tilt base is
reported in terms of north-south and east-west tilt coordinates. Both
coordinates at 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,
that is, to a relative subsidence toward the north and east. A l-unit
change in coordinate corresponds to a tilting of 1 microradian (1 mm per
km) in the direction indicated.

10



Table 1.--Tilt coordinates at Uwekahuna Vault, October, November,

and December, 1962

Date N-S E-W Date N-8 E-W
Sept. 30 L57 505 Dec. 2 k2 L87
Oct. 7 459 50k 9 | u62 499

1k L61 503 16 Le7 502

2l L63 500 23 L67 k9T

28 465 497 30 | 462 496
Nov. i L67 kot

11 L68 496

18 L69. 495

25 k70 490

11
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Table 2a.--Tilt coordinates and changes at bases around Kilauea taldera (see fig. 2a)

Tilt base Date Tilt coordinates Rate (10-6 rad/mo) Date of
(1ocation) (1962) and direction of last
tilting since reading
N-S E-W last reading (1962)
Uwekahuna
(19°25.5' N., 155°17.4' W.) | Oct. 30 4y7.0 496.3 7.1 N. 29° W. June 29
Tree Molds
(19°26.3' N., 155°17.3' W.) 31 438.5 512.8 2.9 | N. 9.3° W. 29
Sand Spit
(19°2%.1' N., 155°16.8"' W.) | Nov. 1 895.1 707.7 6.7 | N. 7.3° E. Mar. 29
Kalihipaa
(19°21.4' N., 155°15.3"' W.) | Oct. 30 5Th. 4 hor.1 2.6 S. 28.5° E. July 5
Keamoku |
(19°25.1' N., 155°19.0' W.) 31 481.3 598.3 T-bL | N. 58.5° W. June 30
Ahua Kamokukolau
(19°22.7' N., 155°16.6' W.) 26 652.6 522.0 14.0 S. 13.5° E. July 1
Kipuka Nene
(19°19.4' N., 155°16.7' W.) 25 514.7 hos5.2 .26 | s. 18° E. Apr. 5
Hilina Pali |
(19°18.2' N., 155°18.6' W.) 2L 512.0 496.1 .5 S. 35° W. 4

Kapapala Ranch
(19°20.5' N., 155°23.8* W.) 23 497.6 504 .4 .6 | s. 51.3° E. Mar. 30
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TILTING RATE 2.8 X 10° RADIANS / MONTH

2000 JUN 30, 1962 - OCT 30, 1962
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Figure 2a.--Tilting of the ground asround Kilauea caldera between
June 30 and October 30.
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Table 2b.--Tilt coordinates and changes at bases around Kilauca caldera (see fig. 2b)
Tilt base Date - Tilt coordinates Rate (10'6 I‘ad/mo) Date of
(location) (1962) and direction of last

tilting since reading
N-S E-W last reading -(1962)
Uwekahuna
(19°25.5" N.,‘155°l7.h' W.) | Dec. 10 437.3 499.6 7.7 S. 18.7° E. Oct. 30
Tree Molds
(19°26.3' N., 155°17.3' W.) 12 435.8 512.5 2.0 S. 9.5° W. 31
Sand Spit .
(19°24.1' N., 155°16.8' W.) 12 891.4 T02.5 . k.7 S. 54.8° w. Nov. -
Kalihipaa .
(19°21.4%' N., 155°15.3' W.) 11 575.4 423.8 2.5 N. 72.4° w. Oct. 30
Keamoku |
(19°25.1' N., 155°19.0' W.) 11 L7k .k 605.4 7.3 S. 46.2° E. 31
shua Kamokukolau .
(19°22.7' N., 155°16.6' W.) 10 658.1 521.7 3.7 N. 2.5° W. 26
Kipuka Nene ,
(19°19.4* W., 155°16.7' W.) 13 510.4 Lo6. 1 2.8 5. 15° E. 25
Hilina Pali
(19°18.2' N., 155°18.6' W.) | Not occupied this epoch. ol
Kapapala Ranch
(19°20.5' N., 155°23.8' W.) | Dec. 19 497.6 50k.9 .3 due East 23




UweRahuna/ o

K}a X

Figure 2b.-~Tilting of the ground around Kilauea caldera between
October 30 and December 12.
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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), Earthquakes of magnitude 2.5 or greater are
generally sufficiently well recorded to be located with greater
precision; they are listéd individually in table 4. Data on indentifiable
phases from distant earthquakes are listed in table 5.

Locations of the seismograph stations are shown on figure 1, and
essential data on the stations were given in Summary 25.
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

seismographs U, M, A, D, and N around Kilauea caldera

Tremor is separated into three categories: deep, intermediate, and shallow, on the basis of relative
amplitudes on seismographs in the summit region. Unless otherwise stated, tremor is presummed to
be associated with movement of magma within the central complex of Kilauea.

Earthquake categories ars: Halemaumau rock slides, which are detected by the characteristic record
they produce on the North Pit seismograph; shallow earthquakes in the Kilauea caldera regior; shallow
earthquakes along the!SW rift zone of Kilauea and the adjacent portion of the Kaoiki fault
system; earthquakass along the eastern half of Kilauea's east rift zone; earthquakes from a
source about 30 km benesath Halemaumau; shallow earthquakes along the Kalapana Trail (SE. flank
of Kilauea 10 to 15 km W. of Kalapana); and earthquakes from other regions: Kona, Mauna Kea,
etc.

Tremor
(in minutes) Earthquakes
Date '
(1962} :
: Hale- SW. rift|Eastern] Hale- | Kala-
Inter- maumau | Kilauea and East maumsu | pana Others
Deep |mediate|] Shallow | slides | Caldera | Kaoiki | rift 30 km | Trail
Oct. 1,|=ccce= 3 cecscom | coseca | 81 7 T | ==c===] coo=c== 1 Kona
2 |ecccoc]esecccs | cxscva= CELEEES . 68 13  |e=ecce=- 1 11 ceccssmcesomcscoos
3 jecccec|ccscscs | cocccac | cocaes 7] 11 [eesee- 5 9 1 Kona
b 21 Je=coccc | ccoccce | wco co= ? T  |ecece= 1 | ceoce- 1 Kona
5 |ecccee|emenes o | eccccns | moco=e 81 T 1 ] =ee==- ======} 1 Kona
6 |ecocceloccacca | cosee oo 1 ? 3 6 2 L 1 Kona
T |occcoe|o=ce= w= | consmcs | cacoss 90 3 i 1 3 B ettt =
8 |oeceee 5 | eeceees | e== o= T 1 2 6 cccose] seccmsccccsanascos
9 L P e rmmco 75 10 e 5 | ==cc== 1 Honokaa
10 |===== S B e i Pooom= 59 8 |eo=ce- 1 S | cescccccmccncncnes
11 |==cce- coccces cococes | ercoce 65 T  |=c===- 3 | ==cce= 1 Mauna Kea
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

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

Tremor
Date (in minutes) Earthquakes
(1962)
\ Hale- SW. rift |Eastern|Hale- | Kala-
Inter- maumau. | Kilauea and East |maumau| pana Others
Deep |mediate | Shallow | slides | Caldera | Kaoiki rift |30 km | Trail
Oct. 12 | mcwme|ameamen | ccmcaec | e 60 8 | ------ b ] eeeem | memmmmmmm e
13 | === | =mmmmm | mmmmmm | mmmeee 63 13 3 |mmmmmm| moeen | cecccmmcere e
T [ P I C T Ty S 63 18 1 3 ] eeee-- 2 Kona
15 | memme|mmmmmee | cemmmee | mmeem 65 7 5 1 | ===e- 2 Kawaihae
16 10 |-mmmmee | mmmmmem | memeee 90 3 | ------ 6 | ----- 1 Kona
17 | ----- 28 | memeeem | mmmme- 111 12 1 9 | -==== 1 Mauna Kea
18 | ~mmec|mmmmmee | e | e 96 6 1 2 | ee-e- 1 Kona
19 | memme | mmmm e 7 | ---=--- 98 9 1 |=memm] === 1 Mauna Loa
1 Kona
20 | ==~~~ e B el 1 120 T 1 2 1 | —-cocccmcccccccnca-
2l | === |mmmmeee | meemam 1 ------ 135 T 1 5 | ====- 1 Kona
22 | momen |mrmmmma | cecneae | cmeeee 116 9 1 3 | e-ee= ] s-mcememmemceemeeeee
23 | mmmmm |mmmmmon | memcene | e 96 15 1 2 | ceeme | cemmcemmemnecencneea
2h | cmece jommmmee | cmceeee | eeem 106 T 3 2 5 1 Kona
25 | emmme Jmmmeam 10 | ----=-- 95 T 1 2 | ----- 1 Kulani
26| 35 5 |--==mm- ] mm---- 126 6 | ------ 2 | memeem | mmmmmeemmemeeeeeee-
27 | === |ommmmmm | memmmmm | mmmme e 137 9 1 2 | -==-- 1 Kona
28 | ~=--- 1 | eeeemmm | mmmeee 130 11 19 2 | meeem | emmmemccceeeeam
29 | ~=mew T el B 135 8 10 2 | ===-- 1 Pshala
30 2 1 | --====- -1 140 15 1 5 | me=e=| mecmcmceecccccoan-
31 |mmmme |rmmmmee | mmmieee | e 155 8 1 Jeemmee| —oem- 1 Mauna Loa
Nov. 1 |=rece]ecmemea ]| cocmcac | memeee 178 L 1 6 1 | seemmmmcccceeeee
2 |memmm - mmmmeme | e 160 L 2 3 | eme=- 1 Mauna Loa
' 2 Kona
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

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

Tremor
(In minutes) Earthquakes
Date
(1962) |
Hale- SW. rift|EasternjHale- | Kala-
Inter- maumau | Kilauea and East |maumau | pana Others.
Deep | mediate | Shallow| slides | Caldera | Kaoiki | rift |30 km | Trail
Nov. 3 20 | m==cmee | momone | eeemaa 157 5 Jeeeces |memene ]| moenea 1 Mauna Kea
T —— 3 i S [ 187 8 R (RRURIERY [ERUPRPIOR) (RN S
5] c====] ~====-= | meccee | === 250 T 3 1 2 | cemmmmcome e
6| —=e=n| mmemem- 8 2 180 3 2 2 1 1 Pahala
7 2 | = | e | e 460 10 2 |------ 1l | =-emcmcccrocac e
8] comma | e | e | e 300 8 12 L 6 1 Offshore Naalehu
] LTI R R e 226 11 1 1 | —-==-- 1 Mauna Loa
10| =emmm | mmmmmme | e 1 288 T - 1 | =eem-- 2 Kona
11| ==eee | =mmmmme | omemee | e 87 26 1 3 | me=m-- 1 Kona
12| cormm | cmmmeme | mmmeee | e 145 6 |------ R [ -
13] ====m | memmemm | emrmen | cmee 235 9 }|------ 3 e
I B T B 256 6 L R B B T P
15 memem | mmmmmme | mmmeee | meeeee 228 10 o T I P 1 Kona
16| mmmem | mmmmmee | mmmmeme | meemee 220 8 2 1 | —eeem- 2 Kona
1 Mt. View
17| memme | mmmmmme | mmmmee | e 220 11 hy  emeeee | cmeee- 2 Mauna Kea
IR IESTETaa R [T T T T E—— 208 3 3 2 | ecmee- 1 Mauna Kea
1 Kona
19| ----- 6 | e | cemena 143 8 3 1 | —-eee- 1 Kona
20| emmem | cmmmeem | e | e 86 5 2 3 7 1 Kawaihae
21| m=mmm | mmmmmee | mmmme | e 52 SR T e B T e
22| ~=-=- 6 | mmmmme | meeeea 53 2 L I B B e
23| mmmme | mmmeeen | memmee 1 48 T [T Trreran) PR I L L TR
2k | cmmee | mmmmmee | e | meeeee 65 11 3 1 | meemem | s
25 hp | cmcmmmn | mmmmee | eeeeee 45 3 1 R T 1 Offshore Naalehu
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on

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

Tremor
(in minutes) Earthquakes
Date
(1962)
Hale- SW. rift|Eastern| Hale- | Kala-
Inter- maumau [Kilauea and East maumau | pana Others
Deep |mediate| Shallow| slides (Caldera Kaoiki | rift 30 km | Trail
Nov. 26)===mec] scccoca| ccccecn] —cneee 37 T I T e I
e B e e Etatetel BELEL L 25 2 -2 mecme= | cocecea] cocccccscccoca-a-
e T R e Tt BET R 24 2 2 | mememm] cmmeen] e
P2 R el BET LT LT B 32 5 |e=-==-- 1 | ecc=ce] mccccmccmcennen-
o]0 T e I TRy L1 L 3 8 | comeen] ccemmmmemceeeaa-
Dec. lleeeeee|cceccac] cocmman| —meeae 20 2 s 30 | ceeeme] cemecmemmmceeam
2l B e Bt Ittt 45 5 2 5 1 1 Kohala
3fe-mmem] mmmemen | mmeee- 6 48 12 1 I B 1 Mauna Loa
1 Kona
hlococon] cmcmmaa | coemea- 2 97 10 |------- 2 | mecme-] cememcceccoccneea-
Slremc=lccccaca | cocnaan ] cenceas 110 16 3 5 | eom=e- 1 Kona
6 |JAloi eruption =00 | ------- ? 13 1 T 1 Hilina Pali
7Aloi eruption 00| —--e--- ? 11 2 15 | -c---- 1 Laupahoehoe
) 2 Apua Pt.
8 |Aloi eruption 1 ? 10 |eeee=-- 15 | ceemem| mmemmmceeeeeee-
9 JAloi eruption 2 ? 23  [e=eme-=- 2 | e====- 1 Mauna Kea
o)) "SIV I R 2k 15 comec=o y  }eoee-- 1 Mauna Kea
1l fromeme| mmmmeee | cmmeeee 1 19 10 |e=c==-= b} eceae- 1 Apua Pt.

12 fpemeen] cmmmcee | mocmemn | comeeas 40 13 |ee=e=-- 1 3 1 Mauna Kea

1 Mauna loa

13 === ==emoee | mmmcoen | cceeaee L5 22  fee=m--- 12 1 2 Mauna Loa




e

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

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

Tremor
(in minutes) Earthgquakes
Date
(1962)
Hale-~ SW. rift|{Eastern|Hale- | Kala-
Inter- maumau |Kilauea and East |maumau| pana Others
Deep |mediate | Shallow | slides |Caldera | Kaoiki | rift [30 km | Trail
Dec. 14 f=e-- - R 30 15 1 | eemee]meece- 1 Hilina Pali
15 Jeee= | mmmmcen | cmmeen | e 70 16 1 9 |=emeee | e cmr e
16 | =mom | mmmmmmm | cmmmmee | e b 22 2 2 |e=mee- 1 Hilina Pali
' 2 Offshore Naalehu
IV e R B el I L 39 > | e===-- I e R e L EE P
18 | === B e 30 L - I . 1 Hakalau
1 Pohakuloa
19| 10 | =mecee | mmcmoce | ccemae 76 21 | e=-=- 3 |--==== 1 Keahole Pt.
20 J==om | mmmmem | e | meeeea 69 8 |--=-- 1 |-eenme- 1 Mauna Loa
2l | cemm | cmmmmm | memacia | cmemae 85 15 | =---- 3 |---==- 1 Maui
2 Kona
22 | mmmm | mmmmme | cmmemen | e 82 1 eee-- 2 | mmmemm | e e
23| 26 | mememm | meccmen | e 90 19 | ----- O e T
2bh Jo-e=| 30 | ------- 1 Th N G R el B et 1 Kona
25 ] 23 | emmmmm | mmmmeme | mmemea 116 9 2 - e 1 Kona
PIoNN T R e oL 20 3 10 | ~=eme= 1 Kona
27 |o=== | ==meee | mmemema | e 124 R IR 2 | emmene 1 Kona
28 |=eme | mmmmme | mmemmen | mmemea o7 8 2 3 | —=m=a- 1 Kona
1 Apua Pt.
29 |eoem | mmecme | mommean 2 89 9 | ee=-- 5 | me=e=- 1 Mauna Loa
30 ] 19 | mmmmee | mmemman | emeeee 96 11 | === 1l | econe- 1 Kona
1 Mauna Loa
31 6 | mmmmmm | mmmmeee | cmeea- 103 10 | =e=-- 2 | ~emee- 1 Mauna lLoa
1 Kona
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Table U4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1962

[Except for smaller earthquakes of special interest, only earthquakes with magnitudes of 2.5 or
greater are listed. Origin time is Hawaiian standard.

In the following list some origin times are followed only by "KM 30" and a statement of magnitude.
These are all members of a continuing family of quakes noted also in other Summaries. The best
mean focus for this group is beneath Halemaumau at a depth of 30 km (19°24.1' N., 155°17.1' W.).

Origin times of members of a second persistent sequence of earthquakes are followed by "KT"
(Kalapana Trail). These earthquakes originate at very shallow depths in a remote region along
the Kalapana Trail west of Kalapana, and they generally are not felt. Seismograms of these
earthquakes are poorly recorded and difficult to interpret; so only an approximate epicenter,
19°20' N., 155°05' W., can be assigned to them.

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

In the following list a number of quakes are described as "Upper east rift". These were generally
so small and shallow as to make exact location impossible at this time. Statistical treatment
of the "family", which began just before the December eruption, gives a near-surface focus
within one km, to the south, of Aloi Crater]

Date Time Magni- | Depth Epicenter Felt
(1962) tude (xm) Report
Lat. N. Long. W. r Description

1
=]
|

oct. 1}06 | 52 Jo3.6] 3.0 13 |19°32.7'| 155°56.0' | 3 km NW of Kealakekus | -=----==c=--o-

3106 | 13 lou.5] 2.5 8 ]19°2Lk.0'] 155°0k.9' | 36 km south of Hilo | ===---emmmeaao

3109 | 47 139.5] 2.2 | --= |ommmmmenf cmmemeee- Kaoikic-meommcmmamcae | ;ccmcccceee e
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1962--Continued

Time

Date Magni- }Depth Epicenter Felt
(1962) tude (km) Report
h m s Lat. N. | Long. W. Description
Oct. 3 | 12 25 3k.5 2.1 3 19°23.5'") 155°05.4|36 km south of Hilof---==cecee---
3113 19 32.3 2.2 3 19°21.4'] 155°04.6'| 40 ¥m south of Hilo|----=--==-c-==
3] 1 L6 02.5 2.2 3 13°19.8" 155°04.0'| 43 km south of Hilo. -------------
31| 22 31 26.8 2.8 cmm | e | e KTemmmmmmmmmmmmmmm e mmm e e
Ll1o3 | or | 29.5] 2.7 3 | 19°26.8Y 155°44.2'| 21 km ESE of . = |--memememma--
Kealakekua..
Lt o3 11 20.5 2.k 5 19°19.1'| 155°04.0'| 44 km south of Hilo|-=--=-mecee--
511 | 56 | 23.3] 2.8 13 | 19°34.2'( 155°53.4"| 7 km NNE of = |--em-cemmemeaa
Kealakekua.
6114 | o2 | b1.2| 2.5 e | e | e KTmmmmmmmmmmmmmmee | mmmmmccemeee
61| 15 15 0l1.2 3.5 8 19°22.8'1 155°03.0'| 17 km SW of Pahoa |==-=ce-ee-e--
61 15 21 38.0}1 3.0 8 [19°21.2'|155°03.4'] 20 km SW of Pahoa |------=-c-a--
6121 [ 51 | 19.6] 2.2 3 |19°22.7'| 155°08.5| 14 km east of = |-------memme-
Ahua seismometer. i
6|12 | 16 | 8.9 2.2 8 |19°21.0'|155°08.5' 14 km ESE of = |---=-c---nmu-

Ahua seismometer.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1962 --Continued

Date Time Magni-] Depth Epicenter Felt
(1962) tude (km) Report
h m s Lat. N. |Long. W. Description
Oct. T |02 11| 37.7f 2.9 8 |19°28.6'] 155°50.5' | 10 km SE of Kealakekug | ====-==ceeeacaa-o
T 113 32]29.6] 2.2 10 ] 19°18.9'| 155°11.5' | 10 km SE of Ahua =  |===----c-memceaa
seismometer.
T 113 33] 25.0] 2.3 10 ] 19°18.9'] 155°11.5' | 10 km SE of Ahua = = | -==-=-c-ceeecana
seismometer.
7 118 471 46.3) 3.1 8 ]19°18.8'| 155°03.0' | 2k km SW of Pahoa  |----cccmmmcaaaa-
7121 | 54%]35.7] 2.2 R e Tttt KT---mommmmmmmmcmcco e e e
8103 | 32]27.5} 2.3 e I B L L L e
8 | o7 Lol 44.9f 2.5 13 |19°19.5']| 155°05.9' | 20 km SE of Ahua =  |--=---coceceua--
seismometer.
8 |21 12| 28.6} 2.3 it I E T P KM 30-=ccccccccccccen] cmmmccccr e
9 |09 21] 38.6] 3.3 13 | 20°13.6'] 155°31.0' | 16 km NNW of Honokaa |---=-c-cecacee--
10 |21 35| 3k.7] 2.4 el EEEEEETY BT EEE L P KM 30--=-ccccmccmmmcme e e
11 {11 | 03] 16.0| 2.4 8 J19°52.2'} 155°29.1'| 28 km SE of Kamuela  |-------cc-c---o
13 | Ok 12| 47.71 2.3 50 }19°29.0'} 155°21.0'| 5 km ESE of Mauna Loa |[|=-==--c-cce=e=-
seismometer.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

October, November, and December, 1962--Continued

Date Time Magni-] Depth’ Epicenter Telt
(1962) tude | (km) _ Report
h m s - Lat. N. Long. W. Description
Oct. 14116 | 48 |43.0 2.2 8 119°13.8'| 155°09.8' |} 20 km SE of Ahua seismometer | ---------=---
|18 | 56 |28.2 2.1 13 |19°22.6'| 155°08.1' | 15 km east of Ahma | -------o-o-e-
seismometer.
15]00 | 35}]26.0 3.3 8 [19°37"' 156°09" 28 km WNW of Kealakekua=-==- | -=-----------
1502 | 08 | 48.3 3.2 --- |--=-mo= |-mmmeee- Km 30-----ommmcmmmmccmmmmcee | e e
5|0k | 23)15.71 3.3] 13 |19°k0' |156°20" 46 km NW of Kealakekud-mmmmm | --mmmmcmnmmm
15115 | 37128.7 2.7 8 |20°01.2'| 155°53.1'} 20 km west of Kamuela------- | ----c-cccennmo
15|16 | 47 ] 00:7 2.6 8 |2n°01.2'| 155°53.1'| 20 km west of Kamuela-----== | ==--c-ce-eue-
1522 | 23} 43.5] 2.3 8 |19°07.7'| 154°57.0'| 41 km SSW of Paho@------==== | —-comcecmeaua
1603 ] 15]26.7] 2.3 5 |19°3¢.2'] 155°40.6'| 25 km east of Kealaskekua--== | =-----cceee--
17]03 | 12]156.8] 2.8] 13 |19°k3.0'| 155°Lk2.7'| 26 km south of Kamuela-----= | ===-=-----=-=-
17l21 { 59}o01.0] 3.0121/2 20°05' | 156°59° 112 km SW of Haleakala | -=--=-----=---
seismometer.
18103 | o7137.5 2.6 3 |19°23.5'| 154°54.4'] 12 km SSE of Pahoa-----===== | ==---ce-ceooo
18103 | 19§ 32.4 2.6) == lmmmmmen | mmmemee- KM 30-----cmcmccmcmccnmccen | mmmcmmmemmeeo
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1962--Continued

Date Time Magni~- | Depth Epicenter - Felt
(1962) tude (km) | Report
h m| s ‘Lat. N. |Long. W. Description
Oct. 18 |05 |10 |16.6] 2.6 e ICE T T TTrony e —— KM 30~--cmmccmccmcmcccee | cmmcmee e
18 |08 |48 |49.1] 2.5 35 | 19°19.1'| 154°59.5'] 20 km SW of Pahoa---=--== | =—ccmcoccaoo
18 |16 [29 |08.7] 2.0 el B KM 30-=--mccccmmmccmncmen | cmmeeeeees
19 |06 |43 |29.0] 3.6 13 | 19°40.1'] 156°06.0']| 25 km NW of Kealakekua--- Felt at
Kealakekua.
20 |02 |30 |25.7| 2.5 N [T uruly U Kaoikimeeemcmmmocmccccacn | ccceccacaoo
21 |06 |52 |05.4] 2.5 8 |19°21.9'| 155°03.1'| 18 km SW of Paho@m-m-m=m== | =cceee-eaa=
21 |10 | Ok |53.4] 2.9 3 | 19°2k.2'] 155°57.5'| 15 km SW of Kealakekua--- | =-ececcaca-
21 116 |09 |17.1| 2.1 3 | 19°16.1'| 155°3k4" 23 km north of Naalehu--- | --=cceceea-
24k o2 00 |26.6] 3.0 10 | 19°17.6'| 155°27.3'| 10 km SW of Desert Felt in Pahala
seismometer. and Hilo.
2k o5 |43 |37.6] 2.1 o | | e KaoiKim-mmmoommomccccmcee | e
ol 07 |02 |47.5] 2.3 o | mmmmmmee | memmmeeee KM 30--mcmmmmcccmccmccmee | mcmmeeee o
25 |02 |49 [12.3] 2.3 el I B el IECTE R LR
25103 |32 |01.9 | 3.5 T [Ty R —— e I D T
26 |03 |36 (ok.4 | 2.3 I [ SrSSyay [, Kaoiki-ec-memmmmommcmcmoce | cccceeceo




Teble 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1962--Continued

Date Time Magni- |Depth Epicenter Felt
(1962) tude (km) Report
h m|s Lat. N long. W. Description
Oct. 27| 10 27 153.0] - 2.7 3 | 19°22.8'| 155°30.5' | 15 km WNW of Desert seismometer [
28 | 06 37|28.0] 2.2 10 | 19°12.0'| 155°15.7' | 14 km SE of Ahua seismometer | ---=------
28115 | 13[59.0| 2.7 el It It KM 30-=mmmccmmmccccaccccmcccee | commmeeeee
28 | 23 0233.1] 2.3 B I T Ty [ Kaoiki-=emmcmcomcmmmcccacaccae | coccmcaca-
29100 | 34[40.8| 2.1 5 1 19°25.8"| 154°57.6'| 7 km SSW of Paho@-==c=c==mcece | —cccomeoo-
2|0k | 27]1.0] 2.2 35 | 19°13.3'| 155°29.1' | 4 km NNW of Pahala--=-=e-mm=== | =ccee-ceo-
30111 | 55[%0.9| 2.1 cme ]| mmmmmmee | mmmmeeeea KM 30-mmmmecemmmcmmccceccmaaae | commmaeooo
31113 30150.0| 3.7 3 | 19°11.8'| 155°33.2'| 15 km NNE of Naalehu==-====m== Felt in
Nasalehu.
Nov. 2|0k s51|40.6] 2.7 RN I TSy R —— Kleeemeecmccccccccccncmcmccncs | ccccemccaa-
2109 | 02|37.7] 2.k 10 | 19°18.7'| 155°13.3'| 9 km SE of Ahua seismometer = | -—-=-==----
222 | 30[39.3] 2.8 8 | 19°32.2'| 155°53.0'| 5 km NW of Kealakekug======== | =ccccece--
2 |22 50128.9| 2.6 8 | 19°09.8'| 155°34.6' | 11 km north of Naalehu~==-=-= Felt in
Naalehu
3103 55|31.2] 2.5 13 | 19°46.3'] 155°34.8' | 13 km SE of Waikii--e=ecememcee | ccccccee--
3106 | 32]|20.9] 2.k 8 | 19°19.1'| 155°01.1' | 20 km SW of Paho@==========ce | =cecceco-a
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1962 -=continued

Magni-

Date Time Depth Epicenter Felt
(1962) ude (km) Report
h m s Lat. N Long. W. Description
Nov. 6 'bo 16 | 26.4 | 2.7 13 19°18.6"' | 155°05.5' | 45 km soutﬁ of Hilo----| PFelt in Hilo
6] 05 56 113.5} 2.8 3 19°11.8' | 155°28.7' | 1 km south of Pahala---| Felt in Pahala
6] or | 15]5%.3]3-1 R B el Ittt KT---=-mmmommmmocmmmmme | cccemmeeoee
6l 21 | 55}31.9]3.0 3 | 19°24.1' | 155°00.6' | 12 km SW of Pahoa------ Felt in Pahoa
7| 08 07]38.6] 3.0 3 19°09.9' | 154°59.1' | 37 km SSW of Pahoa-----| -=--------==
8] 00 06 |52.3] 2.7 3 19°27.9' | 154°56.7' | 4 km south of Pahoa----| Felt in Pahoa
8l oo | o8]z27.0}2.7 3 | 19°27.9' | 154°56.7' | 4 km south of Pahoa----| Felt in Pahoa
8l oo | 09|21.5}2.5 3 | 19°27.9' | 154°56.7' | 4 km south of Pahoa----| Felt in Pahoa
8] 06 | 43]36.2]2.8 e B el B e KTmmmmmmmmmmmmmmmmmmmee | o eciee
8} 10 271 39.012.6 3 19°21.8' | 155°04.5' | 4O km south of Hilo==== | =--ceceec-u-
8| 1k 2k ] 55.0} 3.0 13 19°01.3"' | 155°15.8' | 35 km ESE of Naalehu--- | =====-----o--
100 05 | or|12.9]2.1 cem | mmmmmeee | mmmeeeae KM 30-=m==mmmmcmmcmcmce | commemmeeeeee
11} 06 26 130.012.6 8 19°2k. .4 | 155°30.5' | 15 km NW of Desert = | -----=-=-ce--
seismometer.
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Taeble 4.-~Local earthquakes recorded by seismographs of the U.S. Geological Survey,

October, November, and December, 1962--continued

Date Time Magni-| Depth Epicenter Felt
(1962) tude | (km) Report
h m s Lat. N. | Long. W. Description
Nov. 14| 03 10| 36.3] 2.k 3 |19°24.1'| 155°01.5'| 14 km SW of Paho@-==m===ee= | mccecemaaa-
14| 20 28| 21.9] 2.3 20 19°26.5'| 155°18.6'| 2 km NW of Uwekahuna = = | ==---c=c-a-
seismometer.

151 13 15| 42.8] 2.4 3 |19°23.4']| 155°05.6' | 36 km south of Hilo======== | ccmemacoamo
1622 | 19|16.0] 2.7 8 |19°49.7'| 156°01.8' | 37 km NNW of Kealakekua==== | ==-cccccea-
17| 00 31116.0] 2.5 15 ]19°52.8'| 155°14.8" | 25 km NW Of Hilom=====m=ce= | cocmmeeeman
17| 10 06 |28.0] 2.4 13 |19°47.8' ]| 155°40.2' | 7 km SSW of Waikii--eewecoe | cccmccmcann
17T 10 | O7 |34.0] 2.3 | === |-==-eoen] mommcmmee KaoiKi-nsmmommmmmcmm e | eececmee e
18] 13 49 118.51 2.5 8 119°28.0'] 155°51.9' | 8 km SE of Kealakekua-===o- | cccccmemna-
18] 17 53 |45.01 2.3 12 1/2|19°k7.3' | 155°43.5"' | 10 km SW of Waikii--eeecemee | ccmmmocmaax
19| 03 23 |ok.6 | 2.3 13 |19°21.5' | 155°56.4' | 18 km SSW of Kealakekugm=-- | =-=ceeccaa-
19121 | 01 |28.0] 2.2 | === |-emmmeee | mmmmaeees KaOikimmmmmmmmme e mmmm e | el
20| o1 56 155.2 | 3.7 13 |20°00.1' | 155°53.4' | 8 km SW of Kawaihae-=---=-- Felt in Kamuela,

Kohala.
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

October, November, and December, 1962--continued
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