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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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\00 / 5 KM \_\_\/\\/'/-/J

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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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>