ZUSGS

science for a changing world

HAWAIIAN VOLCANO OBSERVATORY

1963 QUARTERLY ADMINISTRATIVE REPORTS
INTRODUCTORY NOTE BY THOMAS L. WRIGHT AND JENNIFER S. NAKATA

COMPILED BY JENNIFER S. NAKATA

SUMMARY 29
JANUARY, FEBRUARY, AND MARCH 1963
BY ROBERT Y. KOYANAGI, ARNOLD T. OKAMURA,
HAROLD L. KRIVOY, AND AKIRA YAMAMOTO

SUMMARY 30
APRIL, MAY, AND JUNE 1963
BY HAROLD L. KRIVOY, WILLIE T. KINOSHITA,
ARNOLD T. OKAMURA, AND ROBERT Y. KOYANAGI

SUMMARY 31
JULY, AUGUST, AND SEPTEMBER 1963
BY ROBERT Y. KOYANAGI, ARNOLD T. OKAMURA,
WILLIE T. KINOSHITA, JAMES G. MOORE, AND HOWARD A. POWERS

SUMMARY 32
OCTOBER, NOVEMBER, AND DECEMBER 1963
BY ARNOLD T. OKAMURA, ROBERT Y. KOYANAGI, WILLIE T. KINOSHITA,
JAMES G. MOORE, DALLAS L. PECK, AND HOWARD A. POWERS

OPEN-FILE REPORT 2007-1323

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY



U.S. Department of the Interior
DIRK KEMPTHORNE, Secretary

U.S. Geological Survey
Mark D. Myers, Director

U.S. Geological Survey, Reston, Virginia 2007

For product and ordering information:
World Wide Web: http://www.usgs.gov/pubprod
Telephone: 1-888-ASK-USGS

For more information on the USGS—the Federal source for science about the Earth,
its natural and living resources, natural hazards, and the environment:

World Wide Web: http://www.usgs.gov

Telephone: 1-888-ASK-USGS

Any use of trade, product, or firm names is for descriptive purposes only and does not imply
endorsement by the U.S. Government.

Although this report is in the public domain, permission must be secured from the individual
copyright owners to reproduce any copyrighted material contained within this report.



INTRODUCTORY NOTE

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

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

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

Chronology

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

Location Beginning Date Ending Date Comment

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

uninterrupted inflation fol-
lowing the 1960 eruption

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

tion at this location

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

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

Thomas L. Wright and Jennifer S. Nakata
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Chronological summary

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

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

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

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

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

Excluding January 8 and 9, the frequency of earthquakes from the
source about 30 km beneath Halemaumau was about 5 per day during the
entire quarter. A flurry of activity from this source on January 8
and 9, however, produced 154 earthquakes. Four of these were felt
(table 4, p. 14 and 15).

The first of these earthquakes--which occurred on January 8,
at 09h39mLl 9% magnitude 4.3, was the largest earthquake in Hawaii
during January and was felt throughout Hawaii and on Maui and Oahu.

The lower part of Kilauea's east rift zone near Pahoa was the
source of occasional earthquakes throughout the quarter and of a
mild swarm of 55 earthquakes during the first week in March. Five
earthquakes from this region were felt in Pahoa (table 4, p. 16, 17, and 18).

The largest earthquake in the Hawaiian region during February was
not felt. It originated 83 km west of Keahole Point at O9BO8™ on the
17th and had a magnitude of k.1.



During March, 6 earthquakes in the Hawaiian Islands had magnitudes
of 3.5 or greater (table 4, p. 18 and 19).

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

A very interesting earthquake was felt throughout Maui at O7hl9m
on March 25. It had a magnitude of 3.9 and originated 35 km beneath
Haleakala National Park headquarters. There were neither foreshocks
nor aftershocks.

Other earthquakes felt during the quarter are listed in table L.
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Figure 1l.--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.



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 ana eastward tilting of the earth's surface, i.e., to a
relative subsidence toward the north and east. A one-unit change
in coordinate cooresponds to a tilting of 1 microradian (1 mm per km)
in the direction indicated.




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

February, and March, 1963

Date N-S E-W . Date N-S E-W
Jan. 6 460 koo Mar. 3 k70 486
13 465 Lo2 10 h76 482
20 67 490 17 485 482
27 Le7 490 2k 1488 482
Feb. 3 k67 R 31 489 483
10 468 491
17 470 L87
ol 469 488




Table 2.--Tilt coordinates and changes at bases around Kilauea caldera,

1st Quarter, 1963 (see fig. 2)

Rate (10-6 rad/mo)
. . and direction of Date
%ilt zéze) (2;2;) Tilt coordinates tilting since last reading
ocation W-5 E-W last reading (1962)

Uwekahuna Mar. 20 | 471.2 481.2 11.6 N. 28.5° W. Dec. 10
(19°25.5' N., 155°17.4' W.)

Tree Molds Mar. 19 | 448.7 511.0 4.0 N. 6.9° W. Dec. 12
(19°26.3"' N., 155°17.3' W.)

Sand Spit Mar. 21| 938.5 707.5 13.9 N. 6.0° E. Dec. 12
(19°24.1' N., 155°16.8"' W.)

Kalihipaa Mar. 18 | 568.5 428.3 2.6 S. 33.0° E. Dec. 11
(19°21.4' N., 155°15.3' W.)

Keamoku Mar. 18 | 494.5 577.6 | 10.7 N. 54.1° W. Dec. 11
(19°25.1' N., 155°19.0' W.)

Ahua Kamokukolau Mar. 19| 599.3 539.3 18.5 S. 16.7° E. Dec. 10
(19°22.7' N., 155°16.6' W.)

Kipuka Nene Mar. 15 | 507.1 496 .7 1.1 S. 5° E. Dec. 13
(19°19.4" w., 155°16.7' W.)

Hilina Pali Mar. 13 | 509.6 hor.4 0.6 S. 27.6° E. Oct. 24
(19°18.2' N., 155°18.6' W.)

Kapapala Ranch ‘Mar. 1k | 497.4 505.0 0.1 S. 27° E. Dec. 19
(19°20.5' N., 155°23.8' W.)
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Figure 2. --Tilting of the ground around Kilauea caldera. The vector
depicting tilting at a given base points in the direction of
maximum relative subsidence and has a length proportional to the
rate of tilting during the measurement interval.
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Seismic summary.-~Events recorded by the U.S. Geological Survey
seismograph network in Hawaii fall into two categories: local earthquakes
and tremor originating in the region of the Hawaiian Islands, usually
within 100 km of at least one seismograph, and distant earthquakes
originating more than 3,000 km from Hawaii. As an index of seismic activity
at Hawalian volcanoes, daily counts of earthquakes and minutes of tremor
recorded by seismographs in Hawaii are listed in table 3. The earthquakes
are separated into groups on the basis of region of origin as determined
primarily by analysis of 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
earthquakes are listed in table 5.

Locations of the seismograph stations are shown on figure 1.
Essential data on the stations are given in table 6.



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.

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

Barthquake categories are:

from other regions: Kona, Mauna Kea, etc.

Unless otherwise stated, tremor is presumed to

«

Halemaumau rock slides, which are detected by the characteristic record
they produce on the North Pit seismograph; shallow earthquakes in the Kilauea caldera region;
shallow earthquakes along the SW. rift zone of Kilauea and the adjacent portion of the Kaoiki
fault system; earthquakes along the eastern half of Kilauea's east rift zone (from the Pahoa
seismograph); earthquakes from a source about 30 km benesth Halemaumau; earthquakes from the
upper east rift zone and the adjacent fault systems on Kilauea's south flank, and earthquakes

Tremor
Date (in minutes) Earthquakes
(1963) .g ~
Hale- SW. rift|Bastern | Hale- Kala-
Inter- maumau | Kilauea and Bast maumau | pana Others
Deep | mediate | Shallow | slides |Calderal Kaoiki rift 30 km Trail
Jan. 1 | ===== ] ==-emec | cmemenn | mmem -~ 1. 105 9 | ------ 2 3 1 South Point

2 27T |-~ | mmmmmmm | - 110 12 | ------ 1 1 | mmmmememceeeeo
3 | mmmmm | e | mmmmmen | mee e 115 3 | -=----- 3 | =] e
b | cmmme e | e | e 110 3 | ------ 2 | ------ 1 South Point
5 | —e=e= | cmmmeme | mmmmmen | e 110 I R 5 | -==--- 1 Mauna Kea
6 SR e B B 127 T | ==-=-- o] e e
T | === ====--- T |----- 75 3 | ------ I el I
8 | cmeme | cmmmmee | mmmmeee | mmeee 82 6 | ------ 112 2 1 Kona
(YRS [NIG [EPSTI, (R 1 160 h ] e-eee- 42 1 1 Mauna Kea
10 | ===== ]| m==mmen | ;e | e 115 5 | =------ I B B
11 R e I et 80 5 1 2 1 1 Kona
12 | mmemm | e | e | meeeee 110 8 | ------ 5 1 | 1 Apua Pt
13 | === | = | mmmmmem | e 107 5 ] ==-m-- 2 | =me==- 1 Kona
1 | ccmee | cmcreen | memmee | meeeae 170 5 ) ==--a- h 10 | mcmcmmmmeceeeec o
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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
(1963) ~
Hale- SW. rift|Eastern| Hale- | Kala-
Inter- maumau |Kilauea | and East maumau| pana Others
Deep |mediate | Shallow| slides |caldera Kaoiki rift 30 km | Trail
Jan. 15 | ===} —cmmmme | mommee 1 89 5 | ===--- 2 | mmmeem | e
16 Instruments turned off--extreme weather
17 | ~-==e] mmmmmme | mmmmem | mmmeeem - 66 5 | ===--- 2 | memmmm | e
18 | === mmmmmee | mmmmme | mmmmeem 50 5 | ===--- N R 1 Kona
. 1 Kohala
Lo [RUTRR PRI (P e 4o 6 | ----=- 5 | sceeee | commmmeemeeee
20 | =---- b | memmem e 61 6 | ------ 5 | ==---- 2 Puako
2L | -=--- 1 | mmmmem |- 50 5 | -=---- L | - 1 Kona
22| 10 |-==--=- | --- - |- 75 L 2 | mmemmm | e
23 | —m-ecemmmee | mmeeea 3 66 7 1 6 | memmem | mmemmmeeeeee e
P Y Bt s 1 52 T | =====-- 3 | =mm=mm | e
25 28 o | eemea- 3 60 b | aeeem-- 1 | =mmmem | o
26 | mmmem| e | mmmme 2 90 10 | =====- 5 | m=emme | mecmmmmeeeeeeea
27 | m=mmm| === | mmmme T 100 13 | ===--- 10 | mmemee | mmmmmeeeeeee
28 | cmmme = | mmmem- 1 L7 9 | ------ L B 1 Kona
29 | === [ —mm-- 2 L9 6 | ------ E I B B
30 | mmmmm |mmmmmme | mmmmee Femeeeee 45 7 | -==--- 7 ] 1 Kona
31 Poor records--extreme weather
Feb., 1| -emem|emmecec | e oo 30 15 | ====-- 3 | mmmmem | e
P R e et IELEE T T CE L 58 17 | =----- 6 | ------ 3 Kona
Kl I B B el ettt 69 2 B 5 1 2 Kona
T I B il T CER T 26 3L | ------ 6 | ------ 1 Kohala
ol EnRRad TR IEEE T EEEEE 40 23 | ------ 3 | ------ 1 Kona
1 Kohala
6| -==-- R el S 28 18 | -===-- 10 1 5 Kona
T | =memm |mmmmmme | mmmme 1 35 25 | e===== 9 1 B B
S R R el SEELEEE 55 22 | ====== 11 | ==--== 2 Kona
o e B et it 1 60 36 | aceeae T 5 | s-cmemeccmeceeeaa
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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
(1963)
Hale- SW. rift| Bastern| Hale- Kala-
Inter- maumau | Kilauea and East maumau | pana Others
Deep | mediate | Shallow| slides | caldera Kaoiki rift 30 km Trail

Feb. 10|==m== | mcmmcme | cmmcece| e 50 18 | ------ L et B LT Tr T
11 S R el Ittt BEL L 53 13 | ==---- 2 | ------ 3 Kona
12f-mcem | mmmmmee | mmmemen | mmmmee T4 7 | -===== | ~===== | === 1 Kona
13|~=emm | mmmmmem | cmmmmee | —omee 3k 7 | ------ 2 | ------ 1 Kona
TN JEUREEDEG, [VCIPIPIVIPN |UPIRE [—— 4o 6 | ------ =R O
15| 29 |----=-c | m=eemm- 1 80 10 1 3 | --meem | e
16 29 | =m=mmmm | == —=---- 240 11 | ------ 3 1 1 Maui
17| | mmmmmmm | mmmmeee | =emeee 350 10 | ---=--- 3 1------ 1 Kona
18|-ccme | mmmmeen | | - 300 12 1 13 | ------ 4 Xona
IR e e B B DD L 60 15 | ------ 12 | --=---- 1 Kona
20 13 | --=-====]| ===e=e=] =mmm-- 100 16 | ------ T 1 1 Kona
31| PRI PR R K 100 8 | ~=---- 3 e
22| =mmmm | mmmmmem | mmmemme | s L5 5 | =----- I e e
23| =mmmm | = 3 | ------ 70 15 | ------ T 1 J----mmmmmmeee
=l P [ o TR 120 20 | ------ 5 |- | e e
25| -==-- L e 115 B B 1 1 1 Kona
26| ==cm= | cmmmmee | mmmmee ] mmmeea 150 15 1 2 Jeemmem | e e
g e B I el M 80 15 | ------ 3 18 |1 Kohala
28|--m=- | mmmmmmm | e e 65 17 1 1 7 1 Kona
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on
seismographs U7, M. A, D, and N around Kilauea caldera--Continued

Tremor
(in minutes) Earthquakes
Date
(1963) '
Hale- SW. rift | Eastern|Hale- Kala-
Inter- maumau | Kilauea and East |maumau | pana Others
Deep | mediate] Shallow] slides |caldera Kaciki rift {30 km | Trail
Mar. 1 J-==== ] ====== ]| =r===e |-vnna=- 50 2 ) e 2 | ce=e== | mesmmcecceccaee—-
2 |ommme | mmmmee | cmmmem e T0 17 2 2 crcmes | crecscmsccccnan-
3 === ] === | mme=en Jremna- 65 11 9 m———— cocma= R L
T PR S BT P 166 12 8 3 1 4 Kona
5 === ] === ] === e 100 13 12 3 | me==-- 1 Mauna Kea
N CEEETE IEEERTE BTl BT 80 14 21 1 | eemeee | cemmmmmmmemeeees
T {=mmme | =meeme | cmccce |memcaa 120 20 3 2 | ===--- 1 Maui
8 |--cem jmmmmee | mmeeen e 100 T | ------ | ] cmmmme | mmmmemmmeeee e
9 |- ] -====- 3 fe=-=--- T0 16 | ---=-- 2  fe----- 1 Maui
10 |----- 25 | ----== |e=---- 60 15 b 6 | ------ 1 Kona
11 [-==== ] ~===== 2  |------ 80 30 ) ~----- 2 3 1 Mauna Kea
12 j-=-em J mmmmee | mmemee e 80 22 1 |-meemm | = 1 Kona
1 Mauna Kea
13 ToR [P R CErr 90 27 ]| ------ 3 ==--=- | 3 Kona
1 Mauna Kea
BT R I R B et 75 6 | =----- e B I e LTy
15 J-==== | mmmme= ] memmwn Jmmee=- 100 17 1 3 1l ] ceeemmemcceccee-
16 15 | ---eme | ==meem Joeeee- 90 20 1 7 1 1 Kona
17 j=o== | ~oo==m | =cc==- 1 75 20 | s==m=- 1 | === 2 Kona
18 59 b amccon | cemeen Jeeeeea 79 32 | --=e-- 6 1 3 Kona
2 Mauna Kea
19 |ee=mm | mmmmee | ceemen feemaa- 76 18 | e=-=-= 5 I
20 |-==am | ommeee | mmemmae |eeaeae 96 15 | cee=-- 12 Lo 2 Kona
21 |e==- commmon | coccen |eecacaa 90 15 | ====== 10 1 1 Kona
22 |===w= | memcue | ccccsc je=mea-s 90 10 |} c-==- - T 3 2 Kona

1 Mauna Loa
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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
(1963)
Hale- SW. rift |Eastern | Hale- | Kala-
Inter- maumau | Kilauea and East Pana Others
Deep |mediate | Shallow] slides| caldera Kaoiki rift | 30 km | Trail
Mar. 23 [ee=ccc|cemccea | accece Jacanaaa 80 16 | ee=-e- 10 | eocens | cccocccececccnca
2 3 |eremmme | com== cmmmm—= 115 11 | --=--- 6 10 1 Pohakuloa
1 Maui
25 Jemmces]cccocca | cncmne |oemcaa-a 176 28 1 9 16 | -ccccecccnmcncna-
26 |emee== 19 | ecceme |ommcca- 120 8 2 5 ]ecceme | eccocccncocancaa-
27 12 ee-meo= ] mene- 5 153 19 | -====- 5 9 3 Kona
1 Maunsa Kea
28 |emmeco|cccoccn | cmcman femcmaa- 100 9 | e-c--- b Jeoeoan 1 Mauna Kea
29 |-emm=e| commcca | concae Jaccaaa- 120 TR PE—— 1 1l | =ecomeccmccccaaa-
30 je=-ree| coccnan | cona-= 2 100 T | ======] ==-===]ecmmra | cocccaccancacc=- -
3L |emmcmm| mmmmeee | cmeeee oo 3 3 2 hlacaeaa 1 Mauna Kea
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

January, February, and March, 1963

[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°2k.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."

Since the flank eruption near Aloi Crater (Summary 28) numerous earthquakes have been recorded
from the Aloi region and the Koae fault system southwest of Aloi. These are described as
"upper east rift" earthquakes in this table]

Date Time Lﬂagnin Depth Epicenter Felt
(1963) h m s tude | (3m) Lat. N. long. W. } Description Report
Jan. 2 03 | 1 |5k.k]2.5 8 19°11.2' | 155°37.9'| 15 km NNW of Naalehu-==e=|emcoccomcccacana-x
2 08 | 03 |oo.k} 2.9 3 19°13.8' | 155°35.2' | 19 km north of Naalehu==-|=e-ceccccecacanax
5 17 | 33]57.2] 2.2 B T T Kaoikie==cecomcanmceocoea] cnmmmcccacaaccanax
5 1 2| 271 |59.4]2.2 3 19°48.8' | 155°20.2' | 28 km WNW of Hilow-c-cceo]|occcmccocanananamo
8 | o7 | 56 |]00.6]2.5 | === |Jococcoon] comcomnne KM 30---ceccmccocmcoooonn cmmmm e
8 09 | 39 |4k.9]4.3 coe | omccanne | comennnas KM 30=ccmsccceconmccconas Felt island-wide,
Maui and Oahu.
8 | b6 25.3]2.4 com | mmemmeca | ceeeceaa KM 30sc=ccececccccncncona| cmmmmacacncaacaa.
8 09 | 48 J4s.0)2.2 SR TSR RS —— KM 30cceoccsccnccancasana| cmemannncancananx
8 | 09| L49)25.1]2.3 | === |-c-cocon] mommemna- KM 30-cmceccmccccccrcocon] commmmncanaaaaao-
8 0 | 50 {k49.2]2.4 T T B KM 30=c=ccmccccconccncocal cacccennanccacnas
8 10 | 02108.512.1 T [FSUTRUIRRRR, SR —— KM 30-sccsccaccannoracenna| cacocmcconcacnaas




Table ll» --Local earthquakes recorded by seismogra; aphs of the U.S. Geological Survey,
J anuary, Februa.ry, and March, 1963 --Continued

6T

Date Time Magni- Deptl\l Epicenter . Felt
(963)] b | m| s tude (i) Lat. N. [ Long. W. Description . Report

Jan. 8 | 10 | 08|37.2 ] 2.4 SR E S r— —fmmmmomee KM 30~m-ccoccccacocacacce | commmmmcaccana
8 10 | 57|14.8] 2.8 cemm | emmmmmmee | e KM 30-=cccmccmcccccmcccnn | cccceccccaaaae
8 | 11 |1k uk.h ] 2.3 LTl [CTTRERPYR R — KM 30-=eeeececccanaccacone | commcamcaaaoo
8 |12 | e0]k0.1| 3.0 S T e ————— KM 30=eccmmcccmcmccancces | cromccaneaa-a-
8 115 | kL]ok.2| k.2 S [T T r TR [ KM 30e=cccccccccocaconcac Felt widely

on Hawaii.
8115 |4|15.0( 3.4 coce | mmccnccna | comenccaoa KM 30=-==cccmemcncacconce | coccecccanana-
8 118 |06]23.9] 2.3 cmee | accmcmcee | cocccae | KM 30-eccncencnccncncncae | ccccccanacanan
8118 |18]23.9| 2.8 coce | escmnmman | cneacmcaas KM 30-cc-ccccmmmamccnccen | coccacacccan—n
8119 ]21}106.9] 2.1 cmcn | emcacocea | coccenonaa KM 30-ccccecccmmacccncann | comeacaanaaoo
8 120 ] 00|59.5} 2.5 5 [19°20.8' | 155°04.8' | 21 km SW of Pahoa====em== | ccccmeacanana-
9 ] o0 {39 48.0} 2.2 el [T TR [P Kaoiki=r-eccomcossavecnos | cnecccccccanax
9 { ok | 36]12.7{ 2.6 comm | ommena e | commeenaae KM 30=cwceccaccecccnccccs | acamcmcccnann-
9 §ok ] 36]2k.0] 3.2 corm | emencsses | coemaaeas | KM 30sccsmcbecocccanmones Felt on Hawaii
9 1057119129.9 2.8 | ~-cc | momcvmona | mccmancana KM 30=-cocwcmcenconmmcors | ccca e
9 j05 |2k k2.7} 2.5 <3 19 21.5' 1155°43.3" | 28 km SE of Kealakekua [ ==-=---w---o--
9 | 06 | 451 21.5] 2.3 | ome= |oommacoma | comacccnaa KM 30-=cccmecmomuocmaraon | oo
9 1 08 | 5Tl L45.h | 2.k | cmce Jocmcmnoan | comaccanas KM 30ereccmscmcsnacmneeon | memmeceaceaaaa
9 {09 §23]08.9! 3.1 ceee | ecocmcone | ccmncnenna KM 30mccccmcmcaccuoacaana Felt from Naalehu
, to Kulani.

9 110 | 54| 07T.8 | 3.2 | cooefecmeccnan] mamccacaan KM 30-cemmcecececcoscoanc | coccomccanaaa- '
10 { Ok | 05| 49.1 1 2.4 8 §19°57.7° | 155°21.5' | 13 km WSW of Laupshoehoe | ===-==cee=we-a
10 {1 O7 | 371 28.4 1 2.2 ceme | cammnnnen | cocmcacaaa KTececoccoommcccmncncoace | cccccacecan —-
10 { 15 | 31} 35.0{ 2.1 cume | comcmaccn | cocmnncaae KM 30=cecccccncmconncecnn | mcccmmccacnan-
1 |01 2]l k2.0 2.7 cues | conconacc | meccmccaan KM 30cceccecccccccananccs | meccccccacacax
11 | 1k | 06} k.3 § 2.7 coon | concanana | caccceccas KM 30=ccccoccccncacncncce | eacnccccnanana
12 | oL | 49] 58.3 | 2.4 8 [18°56.0' §155°19.8' | 32 km SE of Naalehu-e-n-nm= | =memmmcacccace
12 | 23 | s o1.k | 3.5 coca | cmccmicaa | ceccacaaae Kl-eomeemeccmreaencncocca | caccmccaanacax
13 | 20 | 54| 55.0 | 3.1 8 |19°32.2' } 156°12.3' | 32 km WNW of Kealakekug== | ===ccccccccnaa-
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Table 4.--Local earthquakes recorded by seismographs of the U.S Geological Survey,
January, February, and March, 1963--Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude (xm) Report
' hl m{| s Lat. N. | Long. W. Description
Jan. 14| 13] 50} 21.0 2.5 3 19°21.9' § 155°08.2' 14 km east of Ahua seismometer |\e=cececcccccccac-
151 o3| 21f=20.0} 3.2 SOV POV | KM 30--ccccmccmmmcccmccmccccee | mcmcemenneececan
18| o5 58] 50.2 2.2 PRI (VI S ——— KM 30-cmcccccmcccccmccccccccce | comcmccacecacas
18] 10| 51} 06.0 2.3 5 19°11.5' | 155°37.5'| 15 km NNW of Naalehu--------== | coccccaccacacca-
18] 20} 59]57.0 2.7 13 20°04.9' | 155°48.9'| 12 km WNW of Kamuela = = | ~cccccoccccacana-
seismograph.
20| 10 261 35.0 3.1 13 20°13" 156°15" 4O km WSW of Upolu Pointe----= | ceccccmccaccanan
201 17 4ol 32.8 2.2 SOV [NSIONVIVIRY [ KM 30--cmscccmccmccccccmccncce | cocamccccanacaa-
23| 06 12} 41.0 2.8 8 19°27.0* | 154°52.8' 10 km SE of Pahoa-==--c-c-c-a- Felt in Hilo and
Pahoa.
26| 22 12 | ok .4 2.2 3 19°24.8' | 155°15.7'] SE edge of Kilauea Caldera-=-- f =—=--ec-coccceaax
26 | 23 14§ 01.8 2.3 3 19°24.8' | 155°15.7'| SE edge of Kilauea Caldera---- | c=----cecccaooee
26| 23 29 159.3 2.2 N LT T ey R Kaoiki-==-==-eoccccccmecccaneoe | amccmccccaaaaaoa
27113 58105.5 | 3.4 | =--- Jmmemmcaa | commmanaa 4 T [T T T ———
28|02 | o8}18.7T | 2.5 8 J19°11.2' | 155°34.0'| 14 km NNE of Naalehum=mmmmmmee | —cccmccccccecea-
29 |12 53 ]19.0 2.3 cmmm ococanaa [P KM 30--mmmemmcecemccccconanaen | cemccmcccccaa———
29 | 14 08 | 02.9 3.2 R Ty R —— Kaoiki-=mmmeemccccmcccmmcmmcae | cmcmmmccmcc e
30123 08 | 10.8 2.2 5 19°13.3' | 155°42.6'| 23 km NW of Naalehu---cco-coee |ommmmmacocaaoooo
311k 25 105.6 2.8 8 19°18.5' | 155°09.5'| 13 km SE of Ahua seismometer-- |---ccecmcaaacoao
Feb. 203 | 24 ]23.3 2.1 8 |19°1k.7' | 155°02.0'| 14 km SSW of Kalapana----===== |ececocacmaaacooo
Liiz | W40 | 2.1 | 13 |20°19' 155°30" 34 km NE of Kamuela = fe;emeccccmcooooo
_ seismograph.
5113 36 | 47.8 2.3 R L s T [ ar—. Kaoikimmmmmcocmmaccccccmccccon | ocmcoccmccaacaaa
5120 | 39 juk.3 2.7 13 19°57.1' | 155°44.8' | 10 km SW of Kamuela = |-emcccoccocaaaso
seismograph.
5122 k7 |25.5 2.2 5 19°13.9' | 155°38.2' | 19 km NNW of Naalehu-=-=-==me= |cccmmmomcccceaa-
7119 05 110.9 2.3 SPIOR PRSI [ESa— KT-mmmmmmmmcccmccccceceecc—ees | eecccococanmaeeo
9ok | 25153.5 | 2.5 8 ]19°35.7' | 156°00.8' | 13 km NW of Kealakekug--==-=== |-=ccccmocaccnec-
9 10 19 |53.4 2.0 N T T iy [ KTememmmcmmmcmcmcccccmccceccae |eoccomeecoacana-
9ok | 24 |53.0 | 2.9 8 ]19°35.7' |156°00.8' | 13 km NW of KealakeKug--=-==e= |cameccmcccacceno
10 |18 ko |L48.5 2.7 S T TSR [, Kaoikimmeeemecmccccanacccacnee |occmmm o
12 102 28 |28.5 2.5 8 19°29.0" |155°58.2' I T km WSW of Kealakekug~=--==== laccaccacccccacacao




Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March, 1963--Continued

LT

Time Magni- | Depth , Epicenter Rggégt
(1963) 'h | n | s tude | (km) |ror—gr Long. W. Description
Feb. 12|16 | 58] 02.5] 2.4 SR [ TNy R KaoiKi===mmemeeecmeececeeemeemee| cmmcem e
13]08 | 47| 48.5] 2.7 8 ]19°32.8'] 155°55.7'| 3 km NNW of Kealakekua-----=-==|-acceccmcmcomacaax
14109 | 17]30.0] 3.1 8 ]19°05.0' ] 156°12.5' | 35 km WSW of Milolii==ee=moceoo]ocommmamcaaaaaat
15102 36| 43.8] 2.1 | === Jommmmmee | mmmmeeeee KM 30-cmmeaceccmmmmccomcmcmmmmea | el
607 | 01f13.5) 2.5 8 119°16.2' ] 155°04.2' | 23 km ESE of Ahua seismometer--|----cecemcccmcacao
16109 | 31|22.6] 2.4 | eeem |momcccan | cmmmeaee Upper east rifte--=-e-mcmceccec|occmmocamcaoccaan
16113 | 56|20.1] 2.5 30 ]19°29.4'] 155°09.5' | 10 km SW of Mountain Views=-ce=|-ccccccmcmconcacanaa
ITpor| 32123.7Tf 2.5 13 |18°57.3'| 155°08.1' | 50 km ESE of Naalehu-======emme)ocmeccmcaaccaccaaa
17O | OT k.5 k2 13 j19°43" 156°52" 83 km west of Keahole Point----f---=cemocmcocaccao
17 11| b7 )26.6] 2.3 5 119°30.0' | 155°41.8' | 25 km east of Kealakekuge=--===]omccmcamocaaaaaaa-
7123 | 10}135.7]| 2.3 10 }J19°19.5'] 155°21.2' | 6 km SW of Uwekahuna = = [---ccoccmmmcocaaas
seismometer.
19101 | 52)43.3] 2.3 R LT Ty I —— KM 30=ccemmccmcccmcccacmomccmen | acccccam e
19] 0k | 00 13.4] 2.4 8 [19°30.1'] 155°46.7' | 15 km east of Kealakekug-------|-=cocmccmcacacoaa-
19121 | 25|51.1| 2.2 3 ]19°10.8'] 155°35.0' | 13 km north of Naalehu-=---=m=c|-ceecommamaaaaaao
21105 | k1 }28.2| 2.8 13 J19°03' | 156°16' |65 km SW of Kealakekua-----=-==]--ccccccmmmccaaacn
2221 | 2k }33.5] 2.3 8 119°21.9'] 155°56.6' | 5 km SW of Hookena------=coecealoccacmcaccaccaaaan
2321 | 59 |24.4 | 2.3 3 ]19°21.8' | 155°05.6"' | 4O km south Of Hilo~-=-====eme=]omomacacccccoacaan
2119 | 24 J26.5 | 3.1 13 |21°30! 156°40! 38 km north of Halawa Cape,  [----==--ceeccccan-
Molokai.
25)11 | 38 |28.5] 2.4 3 119°20.9' | 155°47.1' | 13 km SE of Hookena-=--===memm=|omeooomaaoaaaaoo
25013 | 11 |21.9 | 2.8 5 [19°30.7'] 155°26.2' | 5 km WNW of Mauna Loa |e--cemcccmcmcmece-
seismometer.
26|01 | 21 j42.0]| 2.0 8 J19°2k.4' | 154°52.2' | 13 km SE of Pahoa----=-cccmmmmc|cmmmm e
27115 | 44 |28.5] 2.9 13 }20°08.4' | 155°50.6' | 18 km NW of Kamuela-------====- Felt in Kamuels---
27121 | k2 J19.3 | 2.6 el ERTTEPE RS Upper east rifte-m-cecemcccmcocommcaam e
27|22 | 22 j10.1 | 3.0 ——ee |emcaeaa- e —— Upper east rift----emccmcmccccaamccmcccmracceee e
28111 | 03 |20.3 | 2.4 8 |19°k7.4' | 155°31.4' | 5 km north of Pohakuloge-===ee=|cccoccrcmcacaaacas
28|11 | 10 |20.6 | 2.k 8 |19°47.4' ]| 155°31.4"' | 5 km north of Pohakulog=--===m=|ececcmooccccmccnax
28|11 121 |50.81 2.1 8 119°26.8' ] 155°00.1"' | 8 km SW of Pahog~==-=cmm=mcae-- Felt in Pahoa-----
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Table 4.-~Local earthquakes recorded by selsmographs of the U.S. Geological Survey,
January, Pebruary, and March, 1963--Continued

Date Time Magni- | Depth Epicenter RES%§t
(1963EE§’ m E tude (2m) Lat. N Long. W. Description
Mar. 1} O1 L8 1 26.6 3.2 3 19°19.8' | 155°45.0' | 17 km SE of Hookena----=--=-==-- Felt along south-
western _shore of
Hawaii Island.
1]o2 | ¥3}00.7 | 2.7 13 | 18°57.3' |155°38.3' |5 km NE of Kalae Point---=-=-= | ==e=-=-ooomcmmoo-
3106 14| 38.0 2.3 S T Ty [ ——— KM 30-=mceocmeomcmmcccmcmmmmen | e e e eeee
5117 11 16.4 2.5 5 19°28.5' | 154°54.9' | 5 km SE of Pahog=e====mememcee | ccmccmaccccanax
5|20 ok | 19.8 2.4 5 19°28.5' | 154°54.9' | 5 km SE of Pahoa-~-==-ccccomen | cccmmmcmccanana-
5120 Ly} 02.3 2.6 8 19°59.0" | 155°24.1' | 14 km SE of Honokag----====ce== | =ccmcccccacaaaa-
6102 23155.1 2.8 5 19°28.5' | 154°54.9' | 5 km SE of Pahcas==c--ecececaa- Felt in Pahoa---
6] 05 46 | 14.3 2.9 5 19°28.5"' | 154°54.9"' | 5 km SE of Pahoa---------m-emn Felt in Pahoa---
7116 08 | 34.7 2.4 8 19°30.8' | 156°04.8" | 18 km west of Kealakekug-====== | =mcmcecccacaaaax
8114 25123.3 2.3 8 19°17.9' | 155°11.8' | 11 km SE of Ahua seismometer-- | —-cccmecmcmcaaao
8115 k5127.0 2.3 8 19°17.9' | 155°11.8"' | 11 km SE of Ahua seismometer-- | ~=-mecemccmcaaoo
8117 22|17.8 2.7 8 19°53.0' | 155°31.8' | 23 km SE of Kamuela--=-c-mcccc | comccmccmcacaaao
9112 k7 150.5 2.4 3 19°38.1' | 156°04.2' | 21 km NW of Kealakekug-======= | =ccmccccccccaaa=
10111 | 51}52.0| 2.3 8 | 19°14.9' ] 155°0k.1' | 54 km south of Hilo==m==emmemee | cccccccmceccaaa
11| 10 06| 25.0 2.6 8 19°57.0' | 155°21.9' | 15 km WSW of Laupahoehoe------ Felt in Hilo----
11| 17 hs5128.3 3.0 13 21°08"* 156°07" 43 km NNE of Haleakala | ==-ececcccecee-=
v seismometer (Maui).
1121 33 |22.6 2.4 8 19°05.5' | 155°21.9'] 39 km south of Hilo-=ce-ccccce| commmmmmccacaeea
12| 22 08 | 05.2 2.7 3 19°53.1'| 155°22.8' | 6 km SW of Keanakolu--==-=e==o| cocaccamaaacaaoo
13101 37 133.5 3.0 8 19°40.1'| 155°50.4' | 19 km NE of Kealakekuge=======| —cccccmacanaacac
13} 03 22 | 52.7 2.3 3 19°51.0'} 155°23.3'} 10 km SW of Keanakolu-=-e==ce= | =ccmccccccocaoaa-
13] 10 57 | 26.9 3.5 5 19°24.2'] 155°30.0'| 15 km SW of Mauna Loa Felt in Pahala,
seismometer. Hilo, and Kilauea
Caldéra area.
13| 22 28 118.9 2.5 3 19°51.0'| 155°23.3'| 10 km SW of Keanakoly---=e=weee| =Somcc-celocane-
ihfoo | 18(35.7 3.3 13 19°29° 157°14! 138 km west of Kealakekug--=e-| =m=eccecaccccoa-
14§ o1 23 | 26.0 2.1 cmm | meeccmen] scmeeaaaa KM 30-ccmmccoccacccmcccccccnnc]| cococcaccncacna-
W jo8 | 23 (20.5 3.0 8 20°12.7'| 155°55.8°| 31 km NW of Kamuela-====emmcoe| cccccomccocaana-
1518 10 l07.0 2.7 8 19°31.0'| 155°03.3'| 11 km NW of Pahoae=====-emca-- Felt in Pahoa-=-



Table k.--Local egrthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March, 1963--Continued

6T

Date Time ﬁMagni- Depth] Epicenter Felt
(1963) tude | (km) Report
h m s Lat. N. |Long. W. Description
Mar. 17 § 23 32 | 57.8] 2.5 | <3 [19°29.0']155°44.6'] 20 km ESE of Kealakekuge======== | ~mcmoccaacaaaax
1723 Wy I 52.0] 2.5 | <3 |19°29.0']155°44.6'] 20 km ESE of Kealakekua-======== | smcccmccaacaana
181 14 4y { 13.2) 2.9 PR PSSPV P KM 30=-ccmmmmmmcccmmccccmmccen | e
18115 50 | 43.7] 2.3 3 §19°53.1'1155°46.0'| 13 km WNW of Waikii---=--cecocae | ccmmcamncnaaaa.
18] 22 02 | 36.9] 2.4 8 [19°49.2'§155°32.6'| 8 km NNW of Pohakuloge-=====emeea | commcmcmccaacaa
902 35 | 0L.5] 2.4 5 §19°24.2'1155°46.6'| 20 km SE of Kealakekug--==-===== | mcccecacaccana-
19 |17 56 | 36.6] 2.7 8 ]19°41.9']156°06.2'| 5 km SW of Keahole Point------ Ll Sty p——
20 | 1k 17 | 03.0}] 2.2 8 [19°18.67§155°05.5'| 45 km south of Hilo-==-=-=-cmcoe | ccccmmmcmccaaoa
20 | 20 Lo | 15.7| 2.6 R (NP PO — KM 30-mccmccmccamcamcccccmcccece | ccccccmccccaan
20121 15 | 38.2] 2.2 N T TeTey R Upper east rift-----cecmcccmccac | cocmmmcmcaaaa o
21119 57 | 31.4] 2.3 | <3 |19°26.8'|155°46.0'| 18 km SE of Kealakekug-----=-=== | mmccmmccccaoo
22| 10 59 | 40.5| 3.8 13 | 19°32.6'|155°49.9'| 10 km ENE of Kealakekua------=--- Felt in Hilo,
Kamuela, and
Kealakekua,.
22|17 | 38 | 16.3] 3.0 3 | 19°53.8']155°16.3'| 28 km NW of Hilo=-=eeccemccmaoae | comommmeooooo
22|18 | o1 | 16.9] 2.8 8 ]19°L4L4.3']155°45.6' | 30 km NE of Kealakekugmm===emmm= | coccmeccmccaaax
22|20 59 | 43.0] 2.4 R [T T Tururiny PR —— Upper east rift---=-m-eececeeeee | cccmcceoccooon.
22|21 o7 | 56.0} 2.7 Y [T ruTourey R —— Upper east rift-----cocccmcmmmoa | cmmmmceaeeeea
2 |a1 09 | 02.3} 2.6 Rl [Tt RS Upper east rifte---cecmmccmmcmco | commmmccaeeeea
22 |21 11 | 16. 2.8 8 119°48.5'|156°01.4' | 35 km NNW of Kealakekuge—m-m==e= | mcccccoccccaan-
23 |ok | 48 | 13.4] 3.5 13 ]19°53.2']155°20.8' | 5 km SW of Keanakolue==-===emmm= | commccmmccanaa-
2k 10 03 | 34.5] 2.9 il T [ KM 30-mmcccmemccccccmmcccmcmmmee | ceec o
2k |11 31 | 08.2| 2.2 e | mmmcece| me e KM 30-cmememcocmcam e ccmcccmccce | cmcccmcee e
24 | 20 30 | 35.9]| 2.6 el LT R Kaoiki----cmmmmmmcc e | e
2k | 22 31 | 50.8| 4.5 13 | 19°47.0'1155°33.8' | 14 km SE of Waikii=e=cc-cocecaao Felt in Hawaii
and Maui.
2k | 23 43 1 06.3] 2.0 S [Ty KM 30-cmmccmmcaccccccccccmecceee | ccccmc e
25 106 | 41 | 50.2) 2.5 | <3 |19°20.2'|155°42.3" | 22 km ESE of Hookenge--=----=eecee | mccmcccceccaea-
25 | 06 57 | 05.6} 2.7 <3 |19°28.7'1155°48.5" | 13 km ESE of Kealakekug----===== Felt in Kealakekua
25 | o7 18 | 35.0} 3.9 35 | 20°47' | 156°14! 3 km NE of Haleakala Felt throughout
seismometer (Maui). Maui.
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Table 4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March, 1963--Continued

Date Time Magni- |'Depth Epicenter Felt
(1963) tude | (km) Report
h m s Lat. N Long. W. Description
Mar. 25| 23 30 | 20.0 2.5 13 [19°05.4' | 155°25.2' | 18 km ENE of Naalehu==--=--ceee|ommcmmcccacaa
26|20 | 56119.2] 2.5 | === |-mmmmcee | cmmeeeaas KaoiKim-=mmmmmmmmmm e e
27| ok 551 50.6 2.2 ol nr T [P— KM 30=mmemmmmc o e e e e e
27111 | 12|57.01 2.9 8 119°55.7' | 155°32.1"' [ 20 km SE of Kamuela=-==-m-m-mee|eccccemmcmaaaaaax
27| 17 2k | 25.9 2.4 8 |19°21.4' | 155°45.4' | 16 km ESE of Hookena---===-==m==|cccamacaccaaaaaa
28| 00 26| 22.9 2.3 8 |19°26.1' | 155°36.8' | 5 km SW of Mokuaweoweo Caldera-|-=-----m-cmceaa-
28l o2 | 37| 45.2] 2.1 | ~ecenfmmccecen | meeeeen KM 30=memmmmemmmcmmm e |l
281 13 08| 2r.1 2.6 8 |19°47.9' | 155°34.6' | 8 km NW of Pohakulog---===meme=|cemmcmcccccacaa-
281 19 k71 02.5 2.8 B [T T Tey R —— Kaoiki-m=cmmmcm o e mcmee e e o
29|08 | 50| 08.8] 2.1 | ----|-cmcmmen| cmcmeeas Upper east rifte---=--eomececon|ommamooomoooooo
30120 | 49| 01.9 2.8 35 [19°09.5'] 155°30.0' | 1% km NE of Naalehu-----=--ccoo|amcmmmmcmccaccaa
31| 16 35| 57.5 3.7 8 [20°01.0'| 155°52.9" | 6 km SW of Kawaihg@==-=memeeea= Felt in Kamuela




Table 5.--Distant earthquakes

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

Hawaiian Standard Time.

A "c¢" following the time of P indicates

compressional first motion; a "d" indicates dilatational first motion.
Station symbols, locations, and instrumentation are presented in table 6.
Magnitudes calculated from the Hawaii seismograms are followed by (HVO).
Location of epicenter, origin 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]

Jan. 1, 1963
M Z ip
A Z eP
D Z ip
N Z eP
WP Z iP
Na A iP
Pa A iP
Hi Z eP
Ka Z ~eP
C&GS card 1-63:
12:17:38.6

6.8° 3., 155.9°
Solomon Islands
h about 165 km.

Jan. 1

M Z eP
A Z eP
D Z iP
N Z ep
WP Z ep
U Z iP
Ha Z iP
epP
Ka Z eP
Hi Z iP
Pa Z iP
Na Z iP
U PEZ iP
is
iss
U PEE isS
eL,
U PEN i
i
M Z Tmax
A Z Tmax
D Z Tmax
N Z Tmax
WP Z Tmax
U Z Tmax
Ha Z Tmax
Ka Z Tmax
Hi Z Tmax

12:
12:
12:
12:
12:
12:
12:
12:
12:

:46:
:51:
:55:
152
154 b1
:52:
:56:
12445
;2448
2k
24 48
2k bl
2k
:23:
;2401
:2h:11

26:
26:
26:
26:
26:
26:
26:
26:
26:
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Jan. l--Continued

Pa 7 Tmax 00:24:43
C&GS card 1-63:
23:39:05.6

56.6° N., 157.7° W.
Alaska Peninsula

h about 50 km
Magnitude 6.5 (Pas)

5.75(Pal)
6.5 (HVO)
Jan. 2
M Z iP 15:07:35.8 ¢
N A eP 15:07:35.5 ¢

C&GS card 4-63:
14:56:05.4
k.1° 8., 132.2° E.
Near south coast of western New
Guinea.
h about 33 km.

Jan. 2
U PEZ eR 16:32:21
C&GS card 3-63:
15:55:47.9

52.9° 5., 118.2° W.
South Pacific Ocean
h about 33 km.

Jan. 3
U PEZ eR 10:06:20
C&GS card 3-63:
09:39:46.8

5.3° S., 151.5° E.
New Britain

h about 74 km
Magnitude 5.3 (Pal).

21



Table 5.--Distant earthquakes--Continued

C&GS card 3-63:
11:48:22.7

Jan. 4, 1963
U PEZ is 12:33:51
U PEZ iR 12:41:46
C&GS card 2-63:
12:16:38.0
4.7° 5., 154.0° E.
Solomon Islands region
h about 69 km.
Jan. 5
M Z iP 00:31:16.7 c
Z ipP  00:32:08.2 ¢
A Z eP 00:31:15.7 ¢
Z epP 00:32:07.3 c
D Z eP 00:31:15.6 ¢
Z epP 00:32:07.2 ¢
C&Gi card 1-63:
00:20:11.6
3.2° N., 127.0° E
Halmahera region
h about 33 km.
Jan. 5
M Z iP 13:29:19.1 4
A Z eP 13:29:18.5 a4
D Z epP 13:29:18.1 a4
C&GS card 2-63:
13:16:38.0
10.0° 8., 124.0° E.
Timor
h about 33 km.
Jan. T
M Z eP 12:00:27.6 4
WP Z eP 12:00:27.0 4
U Z eP 12:00:27.2 4
Ka Z eP 12:00:28.8 4
Iy PEZ eR  12:25:12

0.6° N., 126.7° E.

Halmahera region
h about 42 km

N,

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

Jan. 9

Pa Z eP

C&GS card 4-63:
03:13:26.4
18.6° N., 145.4° |
Mariana Islands
h about 192 km.

Jan. 15
M A eP 02:42:2
A 7 eP 02:h2:2
N Z eP 02:42:2
WP Z eP 02:42:2

C&GS card 4-63:
02:32:39.9
13.4° N., 145.3° E.
Mariana Islands

03:22:47.9 ¢

h about 38 km.
Jan. 24
Na Z iP 12:16:32.5 ¢
Hi Z eP 12:16:40 4
C&GS card 9-63:
12:09:01.2
15.2° 8., 173.6° W

Tonga Islands region
Felt: Apia
h about 33 km.

Jan. 25
A Z eP

C&GS card T-63:
12:49:42.0
21.8° N., 143.8° E
Mariana Islands region
h about 190 km.

12:59:54.1 ¢



Table 5.--Distant earthquakes--Continued

Jan. 28, 1963

M Z eP 12:22:
A Z eP 12:22:
D Z eP 12:22:
4) Z ep 12:22:
Na A eP 12.22:
Pa Z eP 12:22:
Hi Z iP 12:22:
Ha Z iP 12:22:
U PEE is 22:30:
U PEZ eSS 22:3k4:

iR 22:38:

C&GS card 10-63:
12:12:19.8
2.6° 8., 149.9° E.
New Britain
h about 33 km
Magnitude 6.5 (Pas)

6.7 (HVO)
Jan. 28

M Z ip 13:
A Z eP 13:
D Z ip 13:

i 13
N Z eP 13:
WP Z eP 13:
U Z eP 13:

ePP 13:

iPcP 13:
Ha Z eP 13:
Hi Z eP 13:
Pa Z ep 13:
Na Z eP 13
U PEZ i8S 13

iR 13:
M Z Tmex 13
A Z Tmax 13
D Z Tmax 13
N Z Tmax 13:
WP Z Tmax 13:
4) Z Tmax 13:
HA Z Tmex 13:
Hi Z Tmax 13:
Pa Z Tmax 13
Na Z Tmax 13:

v
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Jan. 28--Continued

C&GS card T7-63:
13:00:50.7
54.7° N., 161.6° E.
Alaska Peninsula
h about 33 km
Magnitude 6.0-6.5 (Pas)

Jan. 29

6.7 (HVO),
M Z iP 09:29:54.6 4
A Z eP 09:29:55.4 d
D A eP 09:29:54.8 4
N Z eP 09:29:55.0 d
U Z eP 09:29:55.1 4
Ka Z iP 09:29:49.4 4
Hi Z iP 09:29:54.0 4
Pa Z iP 09:29:55.6 4
Na Z iP 09:29:56.7 4

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

Jan. 30

M Z eP 10:29:10.9 ¢
U PEN eSKSP 10:41:26

i8S 10:48:36

iG 11:02:36

C&GS card 10-63:
10:10:04k.1
55.6° 8., 28.3° W.
Sandwich Islands region
h about 33 km
Magnitude 6.5 (Pas)

Jan. 31

7.5 (HVO).
Hi Z eP 05:18:03.6 d
Pa Z eP 05:18:04.3 d

C&GS card 9-63:
05:06:46.0
27.9° N., 126.3° E.



Table 5.--Distant earthquakes--Continued

Jan. 31, 1963--Continued Feb. 12--Continued
C&GS card--Continued C&GS card 13-63:
Ryukyu Islands 23:07:28.9
h about 33 km. 17.8° s., 178.6° w.
Fiji Islands
Feb. 4 h about 583 km
- Magnitude 5.5 (CGS)
M Z iP 23:29:50.5 4
A Z eP 23:29:51.5 d Feb. 13
D Z eP 23:29:51.0 4
N Z eP 23:29:51.3 ¢ M Z eP 09:01:47.8 ¢
WP Z eP 23:29:51.4 4 A Z ip 09:01:48.4 ¢
Hi Z iP 23:29:49.5 4 D Z ip 09:01:47.5 ¢
U 7 eP 23:29:50.8 4 N Z iP 09:01:48.1 ¢
Pa Z iP 23:29:52.0 4 WP Z iP 09:01:48.0 ¢
U Z eP 09:01:48.3 ¢
C&GS card 10-63: Ha Z iP 09:01:46.3 ¢
23:21:09.0 Ka Z eP 09:01:4k4.2 ¢
48.5° N., 154.9° E. Hi Z iP 09:01:48.7 ¢
Kurile Islands Pa Z eP 09:01:49.4 ¢
h about 85 km. Na Z iP 09:01:47.0 ¢
U PEZ iP 09:01:48.0 ¢
Feb. 5 eR 09:25:34
. U PEE iS 09:11:32
v FE e gi;;g;gg 1SS 09:16:41
Tee U PEN eSSS 09:19:46
e cags card 13-63:
38.4° 5., 73.2° W. 12908 .
) 24k.5° N., 121.8° E.

Near coast of central Chile

h about 41 ¥m Northern Formosa

3 deaths and widespread damage

Magnitude g-g:g—g ggii; h about 33 kn (ree)
8-6. Magnitude 7.3 (Pas
5.8-6.0 (Pal) "3 (Brkg |
7'0—7-3 Pal
Feb. 12 1-013 ¢
M Z iP 23:14:45.2 4
A z iP  23:14:44.3 a Feb. 13
Yoz B Bages Mz P 18:23:05.5 c
WP Z iP 23:14:44.3 4 A zZ iPp  18:23:04.8 4
U z ip 23:14:hh k@ D Z iP 18:23:03.9 4
Na 2 iP  23:14:40.5 4 gp g }§ 12323382'0 g
Pa Z eP 23:14:45.4 4 1 5 3: -g
Hi @ Z iP  23:14:50.0 & Na 2 iP 18:23:02.8 @
Ha 2 ip 23:14:54.3 d Pa 2 iP 18:23:06.3 4




Table 5.--Distant earthquakes--Continued

Feb. 13, 1963--Continued

Hi Z eP 18:23:07.
Ka Z eP 18:23:06.
Ha A iP 18:23:05.
U PEZ iP 18:23:06

eR 18:37:34
U PEE iS 18:30:42
U PEN eG 18:35:00

C&GS card 16-63:
18:13:55.1
9.9° s8., 160.8° E
Solomon Islands
h gbout 29 km
Magnitude 6.0-6.3 (Pal)

6.5 (Pas)

6.5 (Brk)

5.8 (ces)

6.6 (HVO)

Feb. 14

M Z iP 07:16:32
D Z eP 07:16:31
N Z eP 07:16:32
WP Z eP 07:16:32
U Z iP 07:16:32
Na Z iP 07:16:30
Pa Z iP 07:16:33
Hi z iP 07:16:34
Ka Z iP 07:16:34
Ha z iP 07:16:3k

C&GS card 15-63:
07:04:40.8
7.2° 5., 128.2° E.
Banda Sea
h about 197 km
Magnitude 6.5 (Pas)

8 (cas)

Felt: Darwin, Australia.

Feb. 14
M Z iP 22:18:22.
D Z eP 22:18:21.
N Z eP 22:18:21.
U Z eP 22:18:21.
Hi Z eP 22:18:24.
U PEN eG 22:34:28
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Feb

U

. lh--Continued

PEZ iR 22:37:14

C&GS card 16-63:

22:07:54.3

5.0° S., 144.6° E
Eastern New Guinea
h about 80 km
Magnitude 6.5 (Pas)

2 .0 (Pal)
05 (]
Feb. 21

M Z iP 02:43:22.7 ¢
A Z eP 02:43:23.6 ¢
D Z eP 02:43:23.0 ¢
WP 7 iP 02:43:23.4 ¢
U Z eP 02:43:23.3 ¢
Ha Z eP 02:43:13.3 ¢
Na Z iP 02:43:22.3 ¢

C&GS card 14-63:

Ha

02:33:35.9

33.4° N., 139.2° B
South of Honshu, Japan
h about 168 km
Magnitude 4.4 (cGs)

Feb. 21

Tmax 12:42:14

C&GS card 17-63:

12:01:19.4
40.4° N., 125.0° W

Near coast of northern California

h about 33 km.

Feb. 21
M Z eP 13:24:14.6 @
A Z eP 13:24:1%.0 4
N Z ep 13:24:14.5 4
WP Z iP 13:24:14 .4 4
U A eP 13:24:1%.0 4
Hi Z iP 13:24:15.8 ¢
Ka yA eP 13:24:16.6 ¢
Ha Z eP 13:24:18.9 4



Table 5.--Distant earthquakes--Continued

Feb. 21, 1963--Continued
C&GS card 15-63:
13:16:05.6
20.6° 8., 175.1° W.
Tonga Islands region
h about 33 km
Magnitude 5.2 (CGS).
Feb. 22
M Z eP 08:06:1
A 7z eP 08:06:1
N Z iP 08:06: 1
WP 2z iP 08:06:1
U 7 eP 08:06:1
Na Z iP 08:06:1
Pa 27 iP 08:06:1
Hi 2 iP 08:06: 1
Ka 2 iP 08:06: 1
Ha 2 iP 08:06: 1
C&GS card 16-63:
07:58:57.0
17.8° s., 178.8° w.
Fiji Islands region
h about 550 km
Magnitude 5.0 (CGS).
Feb. 24
M 7z eP 13:44:1
A 7 eP 13: 4417
D Z €P 13:4k4:17
N Z eP 13:44:17
WP Z eP 13:44:17
U 7 eP 13:44:17
Hi 2z iP 13:44:1
Pa Z iP 13:4&-1
Ka 2 eP 13:44:2

C&GS card 17-63:
13:34:15.7
14.6° N., 91.4° w.
Central Guatemala
h about 135 km

Magnitude 5.7 (CGS).
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Feb. 26
M Z iP 20:24:22.2 a
A Z eP 20:24:20.7 4
U Z iP 20:24:22.0 4
Na Z iP 20:24:20.4 4
isP  20:25:20.5 ¢
Pa Z iP 20:24:24.3 4
Hi Z ip 20:24:24.8 4
ipP  20:25:03.0 4
Ka Z iP 20:24:25.6 a4
Ha Z iP 20:24:26.5 4
isP  20:25:17.9 ¢
U PEZ 4P 20:24:22 a4
ipP  20:25:05 d
isP  20:25:25 ¢
U PEZ ipPP 20:27:31 dn
' ipPPP 20:28:46 dn

iPKKP 20:42:41
iPP  20:26:47
is  20:32:46
iSes 20:33:21
isS  20:34:00
N iG 20:40:05
Tmax 21:32:2k4
Tmax 21:32:16
Tmax 21:32:16
Tmax 21:32:11

g

NNNNB

%=§§D>:§¢:

C&GS card 16-63:
20:14:08.7
7.5° 8., 146.2° E
Eastern New Guinea
h about 171 km

Magnitude 7.3-7.5 (Pas)
7.0-7.3 (Brk)
6.8-7.0 (Pal)
7.1 (Ces)

7.0 (HVO)-
Feb. 27
M Z eP Ok:40:17 d
U PEZ P O4:40:15 a
is O4: 48:27
iss  0h4:52:39



Table 5.--Distant earthquakes--Continued

Feb. 27, 1963--Continued

C&GS card 19-63:

0k4:30:00.8

6.0° S., 149.4° E.

New Britain region

h about 52 km
Magnitude 6.5-6.8 (Pal)

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

C&GS card 16-63:

Mar. 4
M 7z eP 15:54:52.8 4
D 7 eP 15:54:52.3 ¢
WP Z eP 15:54:52.0 4
U 7z iP 15:54:52.2 4

23:36:20.4

54.8° N., 161.6° W.
Alaska Peninsula

h about 33 km
Magnitude 5.3 (CGS).

C&GS card 19-63:

15:43:04.0
L.5° 5., 81.6° W.
Off coast of northern Peru

Mar. 5--Continued

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

Mar. T

CEEG%ZUPZ

g g NN N NN N
E | N N

NNNNNNNDN

iP
eP
eP
eP
eP
eP
eP
ip
iP
iss
eR
is
iG
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

C&GS card 18-63:
05:22:01.1

05:32:
05:32:
05:32:
05:32:
05:32:
05:32:
05:32:
05:32:
05:32:
05:44:39
05:50:05
05:40: 41
05:47:43
06:38:56
06:38:49
06:38:55
06:38:57
06:38:56
06:38:57
06:38:49
06:38:41

O N+ O
2P0 0000000

Lorrhhihis

27.0° s., 113.5° W.
500 xm west of Easter Island
h about 33 km

h about 33 km
Magnitude 5.6 (CGS).

Mar. 5 Megnitude 6.8 (Pas)
6.8 (Brk)
M Z iP 07:16:51.7 d 5.6 (cGs)
A z 1P 07:16:50.7 4 6.8 (HVO) .
D 7 eP 07:16:51.0 &
N Z eP 07:16:50.8 4 Mar. 7
WP 2z iP 07:16:50.8 a
U zZ iP 07:16:50.8 a U PEZ ePS 12:42:35
Pa 27 iP 07:16:58.3 ¢ eSS 12:47:51
Hi Z eP 07:16:50.0 & eR 13:00:55
Ha 2z iP 07:16:%0.0 4

C&GS card 20-63:
12:16:28.5
kh.3° s., 75.3° W.

C&GS card 19-63:
07:05:01.7
4.5° s., 81.5° W.

27



Table 5.--Distant earthquakes--Continued

Mar. 7, 1963--Continued

C&GS card--Continued
Near coast of southern Chile
h about 45 km
Magnitude 5.6 (CGS).

Mar. 8
U PEZ eR 03:08:07

C&GS card 22-63:
02:44:31.5
19.2° s., 169.7° E.
New Hebrides Islands
h about 33 km
Magnitude 5.3 (CGS).

Mar. 8 g
U PEZ eR 03:48:27

C&GS card 22-63:
03:24:57.2
19.2° 5., 169.6° E.
New Hebrides Islands
h about 49 km
Magnitude 4.8 (CGS).

Mar. 10
M Z Tmax 02:12:18
A Z Tmax 02:12:26
D Z Tmax 02:12:08
N Z Tmax 02:12:20
WP Z Tmax 02:12:18
U Z Tmax 02:12:23
Pa Z Tmax 02:11:56
Hi Z Tmax 02:11:40
Ka Z Tmax 02:12:35
Ha Z Tmax 02:10:50

C&GS card 20-63:
01:26:04.1
56.2° N., 153.8° W.
Kodiak Island, Alaska
h about 33 km
Magnitude 5.1 (CGS).

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

C&GS card 20-63:

28

Mar.

10--Continued

C&GS card 20-63:

10:51:48.1

29.9° 8., T1.2° W.

Near coast of central Chile
h about 70 km

Magnitude 6.0-6.3 (Pas)

5.5 (cas).
Mar. 10
M Z iP 14:03:01.9
A Z eP 14:03:01.7
N Z eP 14:03:01.4
WP Z eP 14:03:01.3
U Z iP 14:03:01.4
C&GS card 20-63:
13:51:04.3
2.4° N., 126.6° E.
Celebes Sea
h about 41 km.
Mar. 15
M Z iP 00:27:41.0 ¢
iPcP 00:27:54.1 4
A Z iP 00:27:42.7 ¢
iPcP 00:27:54.4 4
D Z iP 00:27:41.7 ¢
ePcP 00:27:54.8 d
N A eP 00:27:42.2 ¢
iPcP 00:27:55.0 d
WP Z iP 00:27:42.0 ¢
ePcP 00:27:53.9 4
U PEZ iP  00:27:42.3 ¢
U PEZ iPcP 00:27:53.2 4

C&GS card 21-63:

00:16:01.3

8.4° N., 126.4° E.

Mindanao, Philippine Islands
h about 117 km

Magnitude 5.0 CGS).



C&GS card 24-63:
Ok:43:13.5
19.9° s., 179.1° W.
Fiji Islands region
h about 680 km
Magnitude 5.2 (CGS).

29

Sumba Island region
Magnitude 6.3 (Pas)
6.0 (Pal)
5.4 (ccs)
h about 57 km.

Table 5.--Distant earthquakes--Continued
Mar. 16, 1963 Mar. 20
M Z iP 08:53:36.1 ¢ M Z eP 04:53:12.0 4
A Z ipP 08:53:37.0 ¢ D Z eP 04:53:10.9 a
D Z iP 08:53:36.7 ¢ N A eP 04:53:11.6 a4
N Z iP 08:53:36.5 ¢ WP Z iP 04:53:11.6 a4
U 7 eP 08:53:36.4 ¢ U 7 eP 04:53:11.8 ¢
Pa Z eP 08:53:37.0 4 Pa Z iP 04:53:13.0 ¢
Na Z ipP 08:53:38.2 4 Na Z iP 04:53:09.5 ¢
Hi A ip 08:53:36.0 d Hi Z eP O4:53:14.8 ¢
Ka A iP 08:53:3k.1 ¢ Ka Z iP 04:53:14.9 ¢
Ha Z iP 08:53:26.7 ¢ Ha Z iP 04:53:17.5 ¢
U PEZ iP 08:53:37.2 ¢
U PEZ i 08:53:57 4 C&GS card 24-63:
i 08:5k:13 ¢ Ok:45:49.5
iPP  08:55:45 4 19.6° s., 179.3° W.
is 09:00:39 Fiji Islands region
iSS  09:0k:1k h about 680 km
eR 09:07:51 Magnitude 5.2 (CGS).
U PEE iG 09:05:13
Ha 7 Tmax 09:45:L4k4 Mar. 20
C&GS card 21-63: M Z iP 16:49:57.1 4
08:44:48.3
46.5° N., 154.7° E. C&GS card 23-63:
Kurile Islands region 16:38:55.8
h about 26 km 2.4° 5., 138.4° E.
Magnitude 7.0 (Pas) Western New Guinea
7.8 (Brk) Magnitude 5.5 (CGS)
6.8 (Pal) h about 40 km.
6.2 (CGS)
7.3 (HVO). Mar. 24
Mar. 20 M 7 iP 02:20:03.5 ¢
A Z iP 02:20:03.0 ¢
M A eP 04:50:37.6 a D Z eP 02:20:02.4 ¢
A pA eP 04:50:36.2 d Na Z iP 02:20:01.9 ¢
D VA eP 04:50:36.5 4 Ha Z iP 02:20:08.6 ¢
N Z iP 03:50:3g.2 a U PEN iL 02:43:22
Pa Z ip 04:50:38.7 ¢
Hi 2z  eP  0k:50:39.k a 0&32.83?3223’63:
Ka A iP 04:50:39.6 ¢ 9 %o é ’lgo.ho E
Ha VA iP Ok:50:42.2 ¢ ’ i : :



Table 5.--Distant earthquakes--Continued

Mar. 24, 1963

==

go
NNNN

a

ip
iP
ipP
ip

C&GS card 25-63:

09:43:20.2
9.0° N., 125.6° E

Mindanao region,

3333

:55:
:55:
:55:

:55:

Philippine Islands
Magnitude 5.2 (CGS)

h about 51 km.

Mar. 24
M Z iP 21:
A Z eP 21:
D Z iP 21:
N Z ep 21:
WP Z eP 21:
U Z eP 21
Pa Z iP 21
Ha Z eP 21:
U PEZ eR 21:
M Z Tmax  22:
D Z Tmax  22:
N Z Tmax 22:
WP Z Tmax 22:
U Z Tmax 22:
Pa Z Tmax 22:
Ha Z Tmax 22:

C&GS card 24-63:

21:35:24 .4
51.8° N., 178.1° W
Andreanof Iblands,

Aleutian Islands
h about 57 km

Magnitude 6.0 (Pas)
5.0 (Pal)
5.5 (cas)
5.4 (HVO),

Mar. 26
M Z
A Z
D Z
N Z
WP Z
U A

iP
ip
iP
eP
ep
eP

:h2:
142

388888

B
v OHO
oW
O000

ho.
L2
Lo
ko,
ho.

l\)-l-"-wa J:—ww

T\DWOI\)O
FFUWW OO OV OV

4o

52:
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Mar. 26--Continued

Pa Z iP 09:57:40.8 ¢
Na Z eP 09:57:34.7 a
Hi Z eP 09:57:41.5 a4
Ka A eP 09:57:43.6 ¢
Ha Z eP 09:57:46.4 ¢
U PEZ iP 09:57:38 ¢

is 10:05:15

iss 10:08:51

PEE iG 10:09:49

iR 10:12:23

C&GS card 26-63:
09:48:19.7
29.7° 8., 177.8° W

Kermadec Islands

h about 45 km

Magnitude 6.8-7.0 (Pas)

7.0 (Brk)

7.0 (Pal)

7.1 (HVO).

Mar. 26

M Z iP 13:34:24k.2 4
A Z iP 13:34:22.9 4
D Z eP 13:34:22.6 a
N Z eP 13:34:23.2 4
WP eP 13:34:23.2 4
U Z ep 13:34:22.8 ¢
Pa Z eP 13:34:24.9 4
Na 7 eP 13:34:21.4 a4
Hi Z eP 13:34:26.4 a4
Ka Z eP 13:34:28.2 4
Ha Z eP 13:34:31.5 ¢
U PEZ iP 13:34:23

iss  13:45:33

iR 13:49:23
U PEN iS 13:41:55

C&GS card 27-63:

13:25:02.6

29.8° s., 177.9° W.
Kermadec Islands

h about 42 km

Magnitude 7.3 (Pas)
6.5 (Pal)
5.9 (cGs)
6.4 (HVO).



Table

5.--Distant earthquakes--Continued

Mar. 26, 1963

M Z iP 19:56:
A yA eP 19:56:
D A iP 19:56:
N Z iP 19:56:
WP Z ipP 19:56:
U Z ipP 19:56:
Pa Z eP 19:56:
Na Z eP 19:56:

C&GS card 25-63:
19:47:46.0
L ke N., 146.7° E.
Kurile Islands
h about 110 km
Magnitude 5.6 (CGS)

Mar. 26

M Z iP 21:45:
A Z ip 21:45;
D Z ip 21:45:
N Z iP 21:45:
WP Z iP 21:45;
6] Z iP 21:45:
Pa A ip 21:45;
Na VA iP 21:45;
Hi Z eP 21:45;
Ha Z ip 21: 4k
U PEZ iP 21:45;

iG 22:03:

U PEE is 21:53:
U PEN eSSS 22:00:31

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

Near east coast of Honshu, Japan
Magnitude 6.0-6.3 (Pal)

6.5 (Pas)
6.5 (Brk)
5.9 (ces)
6.5 (HVO)

U PEE 1S 00:39:31
iL 00:52:23
1) PEN iPS 00:40:36

viviui\uiruiur\u i
~N_ 0O OO\ O
wpPpuvoa~N FO
0O000000O0

OVIOO0OO0OO0OO0OO0OO0OO
POOPORZEPRPED
WU ERNDEFERP=0
po PR QR

Mar. 28--Continued

U PEZ iSS 00:45:33
iSSS 00:49:15

iR 00:56:59
C&GS card 27-63:
00:15:47.5
66.3° N., 19.6° W.
Iceland
Magnitude 7.0-7.3 (Pas)
6.5 (Bks)
6.5-6.8 (Pal)
7.0 (HVO).
h about 15 km.
Mar. 28
M A eP 11:21:52
A Z eP 11:21:52
WP Z eP 11:21:52
Hi Z eP 11:21:55

C&GS card 27-63:
11:12:31.3
30.2° 8., 177.8° W.
Kermadec Islands
h about 38 km.

Mar. 30
M Z iP 02:02:2
A Z eP 02:02:2
D Z eP 02:02:2
N Z eP 02:02:2
WP Z eP 02:02:2
U Z ip 02:02:2
Na Z eP 02:02:1
Hi Z iP 02:02:2
Ka Z ep 02:02:2
Ha Z iP 02:02:2

VFFOHHEEOR K

C&GS card 29-63:
01:53:28.8
19.1° s., 169.1° E.
New Hebrides Islands
Magnitude 6.1 (CGS
g%out 160 km ( ).

Mar. 30

M Z iP 17:01:11.4 4

o G o

0000

. . .

= W & O\NOVU1 OVO

OO0 O00000O0



Table 5.--Distant earthquakes--Continued

Mar. 30, 1963--Continued

D Z iP 17:01:11.7 4
N Z eP 17:01:11.7 4
WP Z eP 17:01:11.9 d
U 7 eP 17:01:11.6 ¢
Pa Z iP 17:01:13.6 4
Na Z eP 17:01:12.5 4
Hi Z ip 17:01:11.2 4

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

6.3 (ces)
Mar. 30
M Z Tmax 22:20:44
A Z Tmax 22:20:33
D Z Tmax 22:20:32
N Z Tmax 22:20:30
U Z Tmax 22:20:31
Pa Z Tmax 22:20:01
Na Z Tmax 22:20:29

C&GS card 28-63:
21:13:54.1
8.7° 8., 109.2° W.
About 2,000 km southwest of
Galapagos Islands
h about 33 km
Magnitude 4.6 (CGS).

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

C&GS card 27-63:
05:30:h9.3'
29.9° s., 177.7° W.
Kermadec Islands
h about 48 km.

Mar. 31--Continued

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

Mar. 31

D Z iP 07:18:13.7 &
U PEN iG 07:32:48
U PEE eR 07:35:32

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

New Britain

Mer. 31

6.0 (Pal)

5.7 (ces).
M Z iP 19:32:13.9 4
A Z eP 19:32:12.9 4
D Z eP 19:32:12.2 4
N Z iP 19:32:13.4 4
WP Z ip 19:32:13.4 4
U Z iP 19:32:13.4 &
Hi Z eP 19:32:14.9 4

C&GS card 27-63:
19:22:53.3
30.0° 8., 178.0° W.
Kermadec Islands
h about 50 km
Magnitude 6.3-6.5 (Pas)
6.5 (Bks)
5.8 (cas).



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

€€

Location Altitude Equipment
. (M) (z, vertical; N, north-south;
Station Symbol 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.
mvo-1: 7.
Short-base liquid-level tiltmeter.
April 9, 1963 to May 27, 1963 a
Wood-Anderson (NS) replaced Sp-Z
on an experimental, temporary
basis.
Operated by John Forbes, Akira
Yamamoto and other HVO staff
members.
Mauna Logee==-eeeema= M 19°29.8' | 155°23.3" 2,010 Remote recording HVO-2: Zg(
AhUgeeencecamcaccaca- A 19°22.4' | 155°15.9" 1,070 Remote recording HVO-2: Z.
Desert-----me-meeae—- D 19°20.2' | 155°23.3" 815 Do.
North Pit----=-c-e-ea N 19°24.9' | 155°17.0°' 1,115 Do.
West Pit----c-meca--n WP 19°2k.7* | 155°17.5" 1,110 Do.
Installed October 31, 1962.
Whitney Vault--=-====- W 19°25.9! 155°15.7"' . 1,210 Bosch-Omori: N, E. (Seismometer
period 9 seconds.) Discontinued
February 1, 1963.
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Table 6.--U,S. Geological Survey seismograph stations in Hawaii--Continued

Location | Artitude Equipment
Station Symbol (M) (z, vertical; N, north-south;
Latitude | Longitude above sea E, east-west)
level
N. ) W.
Hilo--=====ceceacan 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---==ceeccaa- Na - 19°03.8" 155°35.2" 205 HVO-1: Z.
Operated by Rev. H. Hanson till
September 1, 1962, when new
operator, Rev. D. Thompson,
took over duties at Naalehu School.
HVO-1, buried July 17, 1962.
Pahoa~=--ccccmeuaax Pa 19°29.7" 154°56.8" 205 HVO-1: Z.
Operated by Mr. Kongo Kimura at
Pahoa School.
Kamuela=====e==eman Ka 20°01.9' | 155°Lk2.0" TL0 HVO-1: Z.
Operated by Mr. Edward Van Gorder,
Preparatory Academy, Kamuela.
Konawaenae==e=====- Ko 19°30.8' | 155°55.1" 495 Not operated in 1963.
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.

See footnotes at end of table, p.35.




Ge

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

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

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



The following persons or agencies reported "felt" earthquakes during

the first quarter, 1963. Their assistance is gratefully acknowledged.

North Hawaii

Honokaa School
Mrs. Hunter

Mr. Van Gorder
Mrs. Lindsey

Miss Tulley

Mrs. Thwine

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

Mrs. Weight

Mrs. Eklund

Miss Wallace

Mr. Stewart

Kilauea summit region

Mrs. Loucks
Keakelani School
Mrs. Hansen

National Park Headquarters
Volcano House Hotel
Mrs. Mist

Mr. Koyanagi

Shipman Ranch (Keaau)
Mrs. Wentworth

Mrs. Duncan

Kilauea Military Camp
Miss English

Mrs. Fraser

Mrs. Yamamoto

Kona coast

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

Mrs. Mitchell
Mr. S. Greenwell
Mrs. Rice

Mr. Sleightholm
Mr. Yeoman

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

Puna

Mr. Edwards
Mr. Hay

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

Hilo region

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

Mr. Onuma
Mrs. Veriato
Mrs. Breyton

Kau region

Mr. Godfrey

Mrs. Schattauer

Mrs. Billings
Mrs. Yamamoto

Kau Police Dept ,

Mr. Manierre
Mr. Edwards

Central Hawaii

Kulani Honor Camp

Lt. Carvalho
Mr. Kamiko

Puu Anshulu School

36

Maui Island

Mrs. Boyum
Mr. Griffiths
Mr. Ching
Dr. Leekrick
Ulupalakua Ranch
Hana-Maui Hotel

Haleakala National Park

Mr. Hupp
KRt At ot

Oahu Island

Mr. Johnson
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Chronological summary

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

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

table k).

Strong northward tilting at Uwekahuna characterized the first 8 days
of May. Except for slightly increased activity along the Kaoiki fault,
including a magnitude 3.4 "felt" earthquake on March 4, the statistics of
shallow and deep seismic activity continued unchanged from April.

At 21h50m on May 9, an episode of unusual seismic activity consisting
of frequent earthquakes in a background of continuous harmonic tremor
began. Early in this crisis, which lasted 4 days, about a dozen earthquakes
were felt lightly in the Kilauea summit region. Only two of these could be
identified individually (table L4). Otherwise, earthquakes were not felt,
although they occurred at rates as high as five per minute. The appearance
of harmonic tremor on instruments of the Kilauea summit network suggested
that lava was moving at a shallow depth beneath the summit region. Earth-
quakes that could be read through the tremor background originated along the
Koae fault system in the vicinity of Puu Koae on Kilauea's southwest flank
(fig. 2). Fresh cracks up to 2 feet in width were eventually found in this
region in a zone several miles long. The cracks were all tensional. The
tilt diagram for March 18 to May 12 (fig 2) very clearly shows tumescence of
an elongate zone along the southwest rift zone. Movement of lava into this
region from the summit reservoir is believed to have caused the seismic
activity and extensive cracking.

While the southwest rift zone was swelling and cracking, a remarkable
collapse of the Kilauea summit region was recorded by the short-base
tiltmeter at Uwekahuna. Although the summit collapse is shown in a gross
manner (T7-day averages) in table 1, a more detailed record of this event is
provided by the unaveraged tilt coordinates at Uwekahuna Vault derived from
a stepped-up reading schedule during the collapse (table A). On May 12
summit collapse ceased and rapid reinflation began, as indicated by rapid
northwestward tilting at Uwekahuna. A remarkably similar episode of summit
collapse accompanied by earthquakes and ground cracking south of the
caldera occurred in December 1950 (Volcano Letter 510).

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

During June, seismic activity in the vicinity of Kilauea caldera and
along the upper part of Kilauea's east rift zone increased slightly.
Tilting at Uwekahuna declined about the end of May and showed little change
during June.



Four earthquakes were felt on Hawaii during June., The largest was of
magnitude 4,2 and occurred beneath the south flank of Mauna Loa on June 6.

Note on instrumentation.--Early in April an HVO-2 seismometer was
installed at Makaopuhl Crater., Its signal is transmitted over a telephone
line to the Observatory, where recording of data from the new station (MP)
was begun on April 18,

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

duringrthe May 9-12 summit collapse

Tilt coordinates and cumulative changes

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

May 8 0glao™ 505 0 482 0

9 0gP3oM 505 0 482 0

10 ool1s™ 509 +4 1o +12

10 03l1s™ 503 -2 499 +17

10 06"30™ 496 -9 505 +23

10 oghao™ 493 -12 506 +24

10 11P30™ 4oy -11 505 +23

10 14P30" 493 -12 508 +26

10 18M30™ 490 -15 508 +26

11 0gloo™ 491 14 505 +23

12 0gP3om 48y 21 510 +28

12 12P30™ 489 -16 508 +26

13 oglzom 486 -19 510 +28
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Figure 1.--Map of the island of Hawaii showing seismograph stations
operated by the Geological Survey and localities mentioned in the
text. Epicenters of earthquakes are given in terms of geographic
coordinates, which are indicated at the edges of the map.
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Tilting of the ground around Kilauea caldera,--Tilting of the ground
around the summit of Kilauea is monitored daily by a short-base water-tube
tiltmeter in Uwekahuna Vault, and at irregular intervals it is measured on
a regional scale by means-of a network of field tilt-bases and a portable
water-tube tiltmeter, The attitude of the ground surface at each tilt base
is reported in terms of north-south-and east-west tilt coordinates, Both
coordinates at each station were arbitrarily set equal to 500 when measure-
ments at that station were begun. Increasing tilt coordinates correspond
to northward and eastward tilting of the earth's surface; i.e., to a rela-
tive subsidence toward the north and east. A one-unit change in coordinate
corresponds to a tilting of 1 microradian (1 mm per km) in the direction
indicated,

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

Abril, May, and June 1963

Date N=-S E-W Date N=S E-W
April 7 495 482 June 2 504 496
14 496 481 9 507 Lay
21 490 483 16 507 493
28 491 483 23 507 493
May 5 501 483 30 505 497
12 491 504
19 Loy 502
26 501 497




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

Rate (1076

Tilt Base Date Tilt coordinates rad/mo) Da‘e of
" (location) (1963) and direction of last reading
N-S E-W tilting since (1963)
last reading

Uwekahuna May 10 LT71.6 Lok. 6 8.0 | East March 20
(19°25.5" W., 155°17.4" W.

Tree Molds 1L 453.6 512. 4 2.8 N. 15.9° 19
(19°26.3" N., 155°17.3' W.

Sand Spit 1L 829.9 709.9 L.2 S. 15.L4° o1
(19°2L.1' N., 155°16.8' W.

Kalihipaa 11 559.5 451.0 13.8 S. 68.5° 18
(19°21.4' N., 155°15.3' W.

Keamoku 10 519.1 564. 1 15.9 N. 28.9° 18
(19°25.1' N., 155°19.0" W.

Ahua Kamokukolau 10 607.9 583.2 26.0 N. 79.0° 19
(19°22.7' N., 155°16.6" W.

Kipuka Nene 13 L9T7.9 507.7 7.4 S. 51.1° 15
(19°19.4" N., 155°16.7' W.

Hilina Pali 13 501. 4 501.9 Lo S. 28.8° 13
(19°18.2' N., 155°18.6' W.

Kapapala Ranch 11 497.8 503.1 1.0 N. 78° W. 1k

(19°20.5' N., 155°23.8"

W.




TILTING RATE 2.5 X lO.s RADIANS 7/ MONTH
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Figure 2.--Tilting of the ground around Kilauea caldera, March 18 to
May 12, 1963. The vector depicting tilting at a given tilt-base
points in the direction of maximum relative subsidence and has a
length proportional to the rate of tilting during the measurement

interval. Closed circles represent field tilt-bases; open circles,
short-base water-tube tiltmeters.



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

Locations of the seismograph stations are shown on figure 1, and
essential data on the stations were given in Summary 29.



Tremor is separated into three categories:
amplitudes on seismographs in the summit regiocn.

Earthquake categories are:

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

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

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

Unless otherwise stated, tremor is presumed to
be associated with movement of magma within the central complex of Kilauea.

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 (from the Pahoa seismograph);
earthquakes from a source about 30 km beneath Halemaumau; earthquakes from the upper east rift zone

and the adjacent fault systems of Kilauea's south flank, and earthquakes from other regions:

Mauna Kea, etc. 9¢-Obscured by the swarm of earthquakes near Puu Koae.

Kona,

Tremor
(in minutes) Earthquakes
Date
(1963) TInter- Hale- [Kilauea| SW. rift| Eastern [ Hale- | Upper
Deep | mediate| Shallow | maumau | caldera and East maumau| East Others
slides Kaoiki rift 30 km rift

April 1 3 8 | ------ 2 170 R B L 13 | --mmmmmm e
21 11 |-=--=-= | === | -==-=- 90 5 ] ==---- 5 10 J--------mmmmmee
31 3 |-e-mmm | e - 90 13 | ------ L 2 |-
I B o [T T T B B e 137 11 | ------ 2 |-------] e
5] comee = | === | - 150 15 | ------ 3 |- e
6| --=-- 3 § === | ------ 130 10 | ------ 1 Jmmmmmem -
T -] - | —----- 2 160 13 | ------ 3 6 |-mmmmmm e
8l -=o--] - | -mm | mmm - 197 25 | ------ 5 1 |1 offshore Kona
O N I 6 | ------ 195 10 1 | ------ 5 Jemmmmmmme e
o [ R T I 179 10 | ------ 6 R TP ——
I e B el Bkttt EEE T 196 18 | ------ 2 6 |1 Naalehu region
pF-J) [ R I T Ittt 150 16 | ------ 2 femmmmm |
13 32 |-=-=---- 2 1 115 5 | -=----- 2 2 |2 Hilina Pali
B B e I I 102 27 | ==---- L 6 |1 offshore Kona
15| -=-=-] ===} === | -=---- 70 29 1 3 | -
16| ---==] wmmmm- 6 2 100 12 | --==-- 2 P




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

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

Tremor
(in minutes) Earthquakes
Date _
(1963) Inter- Hale- | Kilauea | SW. rift| Eastern| Hale- Upper
Deep |mediste| Shallow | maumau | caldera and East maumau| East Others
slides Kaoiki rift 30 km rift
Apr. 17| ---=--| ------ 5 | ------ 100 T | -===-- 2 9 J---mmmmmm e
18| --===| ===~ | === ------ 55 T | ------ 5 2 Je-mmmmmm e
19| —==me| === | -m----- 1 90 9 | ------ 6 |-
20| 5 |------ | -] ------ 80 9 | ------ L s T
21| --=-=| === | -] ------ 59 20 | -=---- 3 |-
e R B B e 70 12 | ------ B e B L
23| -----|------ | ===} -—---- 120 6 | ------ 6 3 |1 offshore Kona
oh | —-em- 5 ] -] ------ 110 5 | ------ 3 10 |-
2L I e T Els 1 110 11 | ------ 5 f-=-=-===|-mmmmm -
26| —=--| - | | - 100 9 | ------ 5 15 Jememm e
2T 18 |[---mem | =mmmem | - 110 ST-S (R 4 10 |1 Kulani
po1c i [ B B I 130 20 3 ] ------ 6 |1 Kona
29| -] e | e - 113 5 1 ------ 1 |------- 1 Pohakuloa
30 2 |-----=] --==-=-] -=---- 120 12 | -=---- T 2 |1 Pohakuloa
May 1| --=--]----o= | -=mmmem | mmmm-- 100 16 | —------ 2 femmmme e
ol e e e BT 95 12 | ===--- L 2 | --mmmmm -
3 TR [P (TSN i — 120 7 | ------ i
)T NG [ R e 160 27 | ------ 9 1 |1 offshore Puna
1 Pahala
>l IEEE] EECEEE EEEEEEERY IR 130 16 | ------ 2 2 |-
6| -=m-c]-mmmmm | mmmmee | - 75 8 | ------ 1 R
O BT B e el Tttt 80 20 | ------ 1 J-=-=—-] oo
8l --==-] ~-=--- 3 | ------ 100 T ------ 1 -] -
9 ? ? 190 ? ? ? ? ? ?  |ca 600 about
10 ? ? 1kho ? ? ? ? ? ? |Jca 2000 5 km SSW
11 ? ? 960 ? ? ? ? ? ? |ca 40O of
12 ? U2 ? ? ? ? ? ? ca 250 ? Halemauma:
near Puu
13 f=emem fre=na= 5 —m—e———— 69 F e 3 ) ----=- ca 50 ) Koae.
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Table 3.--Number of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- Hale- [Kilauea| SW. rift| Eastern | Hale- | Upper
Deep | mediate| Shallow| maumau | caldera and East maumau East Others
slides Kaoiki rift 30 km rift
May 14| ---- bs | mmeeee | —mm--- L3 2 | ------ L ] ---e- 1 Kona
15 --==| === | === | ------ Lo 6 | ------ 3 1 | --mmmmmmmmm e
16 —-a= | —mmem | mmeem | mmme-- 36 15 | ------ 3 2 |1 Pohakuloa
17y ----| ----- | ---=-=- | -=---- 33 9 | ------ 1 2 1 offshore Kona
18] --==| oo | —meem | - 36 18 | ------ 6 SR P
19 12 | —---m | mmmmmm | mmem-- 80 i I T 3 |2 Pahala
1 Kona
20 -=-=--| ---=-} === ] ------ T0 25 | -=-=---- 1 1 |1 Pahala
2L -m== | —mmem | - | - L5 T | ------ 2 3 |1 Honokaa
1 offshore Kona
22 mmm= | mmmmm ] mmmeem ) —-—--- 25 10 1 ------ 5 1 |1 Waikii
o3 10 | - | c--mm= | ------ 16 8 | ------ 7=
bl 15 | —--em | mmeeem | ------ Lo 6 | ------ 3 2 -
25| === | mmmem | mmemem | —----- 37 26 | ------ 1 | = | e
26| -=--| ----- 5 | ------ L2 16 1 b 2 |-
2} () [N [ [ [ —— 61 12 | ------ 2 3 |1 offshore Hilina-
Pali.
o8l ---- 5 | meeeee | mme--- L3 10 | ------ 3 1 |1 offshore Hilina-
Pali.
29| -] == | ------ 1 L7 5 1 ------ 3 1 | ==
G{o) [NESTSEY R (RN [ — 52 8 | ------ 2 1 |1 Kamuela
31| ----] -----} ===} ------ 30 20 | ------ 5 |- ] -mmem e
June 1| ----]| - | c-mmem | —----- 37 16 1 11 3 |1 Kong-e-mmmoemeun
2| ----] === | - | - 35 10 1 3 2 |1 Kona
o T [ B I 29 8 | -----= | =---- T
bl coac] cmeee | e | e Lo 9 | ----== ] ----- 3 |1 Naalehu
5 -=--] -=---] ------ ] ------ L7 12 | ------ 8 T | --mmmmmmmm e
6l cccc]  ceee | e | - L5 18 | ------ 3 6 |1 Naalehu
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Table 3.--Number of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date -
(1963)1 Inter- Hale- |Kilauea | SW. rift|Eastern[Hale- | Upper
Deep | mediate | Shallow | maumau | caldera and East maumaul East Others
slides Kaoiki rift 30 km rift
June 7| ---- 18 | -m-em | ----- 60 12 | ------ 9 5 f---mmmm e
81 ---- T e 65 13 | ------ 3 L B s T T T ———
9| ----| == - | ----- 65 10 1 3 10 |1 Kona-----==cccememe_-
10 ----]| -==-==] ----- }----- T5 21 1 3 15 |-
11| ---- b ] aeeee } - 51 8 |------ 2 21 |----mmme o
12 3 2 | ----- | ----- 65 15 | ------ 12 20 |1 Kona---=--=---occooo-
13| —---| —mmmem | e | ----- 68 18 |------ 8 27 f e e
1k 6 11 | ----- | ----- L8 12 f------ 20 17T f----memmmmmmeeeee
15 6 | ---mem| - - 66 15 3 2 18 | -m-mmmmmm e
16| ---- 5 | ----- | ----- 68 10 |------ T 11 |1 Kona----==-----eoeco
17| ----| ----==}] === | ----- 40 10 |------ 5 15 |1 Kona=-----==-cccco-
8| —==-| e | e | me-- 31 8 |------ 3 8 -
19 W3 | ------| ----- | ----- Lo 3 |------ 1 18 f-mmmmmmm e
20 ----| ------]| ----= ] ----- 35 T pe----- 2 B B et
21 e B B B 34 g8 |------ 6 9 1 Mauna Keg--====-=--c--
27-J [NNPRS [ [ 43 8 ------ 8 (O
23 I T UTRo (R (I L8 11 |------ 15 6 |1 Maui-----mmmmmmmeoo
21T [ [ [T 60 B R T S e
25| ----| ------| ----- | ----- L6 9 |------ 6 9 mmmmmmm o
26| === ------ | —eeem | ----- 43 10 |------ L 25 | e
27| ----| ------| ----- | ----- 26 3 |------ 2 2 |-
o8 SN (U T p—— 52 6 |------ 1 }----- 1 Kamuelgemmemceemee e
1 Molokaj-=-ceemecoaoo
29| ----| ------| === | ----- 87 8 1------ 3 L5 |1 Kona------mmmmau_--
30] 10 | ----m- | ----- | ----- 7T 8 |------ 3 21 |1 Kamuela--=--------=---
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Table 4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 1963

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

In the following list, some origin times are followed only by "KM 30" and a statement of magnitude.
These are all members of a continuing family of quakes noted also in other Summaries. The best
mean focus for this group is beneath Halemaumau at a depth of 30 kilometers (19°2k.1' N., 155°17.1!
W.).

In Summary 29, a persistent earthquake sequence was codified by the initials KT which referred to
a "poor" location along the Kalapana Trail. This designation is retained for the purposes of this
Summary but will be discontinued in the future unless Kalapana Trail quakes resume. The approximate
epicenter for these quakes is 19°20' N., and 155°05' W., and shallow depth is assumed.

In Summary 24, "Kaoiki" was introduced as a symbol for listing any of a family of quakes with mean
focus 19°24' N., 155°25' W., h=3 to 8 km. This symbol is used in the following list]

Date Time Magni- | Depth Epicenter Felt
(1963) tude (&m) Report
h m s Lat. N. Long. W. Description
Apr. 2 09| 12 |06.0| 3.1 | ----- | =mmmmme| mmmmmm ey
2 10} 00 }11.7T] 2.5 | ~==== ] =-7=====] ===~ R et B e
2 15| 37|12} 2.8 | -=-== | -=--m-mm] -mmmmm--- KM 30--=-cmcmmmmmmmmee] e e
3 ]106) 10}09.5| 2.0 3 19°17.8'| 155°12.7' | 12 km southeast of Ahua | ---=-ccoceeoo--
seismometer.
7106 o0}55.7] 2.0 8 19°26.2' | 155°25.0' | 7 km south-southwest of | =eeeeoocooceeaa-
Mauna Loa seismometer, - -
71o7] 381]39.8] 2.1 3 19°27.9'| 155°23.2'] 2 km south of Mauna Log | ==cecec—meccaa-
seismometer.
7108 24 J1k.8] 3.3 | -=--= | mmmmmmmm| mmmmeeo Kaoiki==momoommcommome oo Felt in Hilo
and Pahals.
7 123 o |L7.7] 2.2 10 19°21.1'| 155°16.5' | 5 km south-southwest of | --=--=ccoemeec--
Ahua seismometer.
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geclogical Survey,

April, May, and June 1963 -_Continued

Date Time Magni- | Depth Epicenter Felt
(1963) L tude | (km) Report
‘ h m s Lat. N Long. W. Description
Ap 8109 | 02| 51.5 3.2 8 19°26.5' | 155°27.4' | 10 km southwest of Maung | ----=c-ecmcmemee_
Loa seismometer.
8119 | 58|21.3 3.7 13 19°13" 156°27" 60 km southwest of = | =ecocmmmcmmeeooo
Kealakekua.
10)21 | 28]13.2 2.2 | =m====| o] e KM 30=mmcmmmmcmmmcmmcee | o
11]or | 11130.9 ~N0 [ Y B T T—— KM 30=-mccmcmccmcmmmccee | e
11107 | 31]23.5 2.5 8 19°11.7' | 155°39.8' | 16 km north-northwest of | ==--ccocaocooooo
Naalehu.
1113 ] or]lko.5 2.7 | ~====]| -c-cemme| mcmmmme=- Kaoiki-=--mcmmmcmmmm e | e e
11|22 | 01]19.8 2.0 15 19°19.3' | 155°12.1' | 9 km southeast of Ahua | =---cccecmmmeoo
seismometer.
12100 | 19]06.0 2.6 25 19°23.7' | 155°20. 4" | 6 km southwest of = | c-cmmmmmmmooo___
Uwekahuna seismometer.
13119 | 19]02.9 2.5 5 19°14.3" | 155°14.6" | 6 km west-southwest of | —weemcoomoceooo_-
Apua Point.
13119 | 20| 11.5 2.2 3 19°15.3' | 155°13.3' | 3 km west-southwest of | =-cemeommoooooo__
Apua Point.
13|22 | 52116.0 3.2 | emomm ] e | memmeee e K20iKiwmmmcmecmmcmmcmme | mmmmm e
14 ] o5 o2 118.8 3.3 13 19°29! 156° 17" 37 km west of Kealakekus | ==-ceemmmemac_—
17417 | 23 |40.1 ] 2.3 [ -wmmm]| memmmmem | omommooo- KM 30---=---ommommmmmmes | mmemme oo
18]o7 | 12| Lko.6 2.0 10 19°20.1" | 155°16.1" | 4 km south of Ahua | =eccmmmmomomomoooo
seismometer.
19}o7 | 19| 1k.7 2.2 10 19°19.5' | 155°16.1' | 5 km south of Ahua | —ccmecmmmocoeo_-
seismometer.
1917 | 24| 10.8 2.1 35 19°21. 4" | 155°10.5' | 2 km south of Makaopuhi | =-c-ceccemomoeoooo-
seismemeter.
20|03 | 12129.2 ~SN O [NSISIRRPLY [ [ —— KM 30wmmmmccmmmcmccccee | cmccccccmeee e
oo ok | 0L]29.2 3,2 f emmmm | mmmmmeem  mmemeeem KM 30-r=mmecmmce e e Felt in Kilauea

summit area.



hT

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

April, May. and June 1963--Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude {km) Report
h m S Lat. N Long. W. Description
Apr. 23|03 | Lk |35.6 3.0 13 19°k1! 156° 17" 25 km WSW of Keahole Point |-=c-ccce--ase= -—
o5 o7 | 18 |33.3 2.9 8 19°21.8' 1155°14.9' | 2 km SE of Ahua seismometer|----eocococooa_-
26 |23 | 46 |33.2 2.3 | ~=-= | mmmmmmem | e KM 30-=-=mm oo e
27101 | 49 |38.4 3.4 15 19°32.8' 1155°14.8"' | 15 km NNE of Uwekahuna Felt-in-Kilauea
seismometer. summit area,
Hilo, Glenwood,
and Pahoa.
or o1 | 53 |43.0 2.6 3 19°26.8' |155°41.3"' | 27 km ESE of Kealakekua  |-ce-coomomooooo-
28 |20 | 20 |46.9 2.0 | <3 19°21.2' |155°16.0' | 3 km S of Ahua seismometer [-------cccecmaeo
28 |13 | 43 |s56.4 3.0 | === | mmmmemm e Kaoiki===mmommmmmmmmm e | e
29 o2 | 43 ]o3.7} 2.7 | 10 19°20.9' | 155°2k.2"' | 2 km NW of Desert |=-eoooommmooo-
seismometer.
29 o2 | 52 |u4T.1 2.2 | === | mmrmmmem - Kaoiki-c-mmoommomcmm e e
29 119 | 15 |k40.0 2.7 5 19°51.2" | 155°30.2" | 12 km NNW of Pohakuloa ~  |===--ce-cemoaooo
3001 | 25 |29.0 2.7 8 19°47.5' | 155°35.8" | 10 km ENE of Pohakuloa ~  [|-=----cccemaco-
May 1|17 | 30 |koO.7 2.9 | ==-- | === | - Kaoiki-----mmmmmm oo e
Ll15 ] 22 |55.0 2.2 38 19°19.6" | 155°05.5 | 43 km S of Hilo===mmommmom | omomom o
L 16 | 11 |25.0 S S [ I T T T Kaoiki--=---mocmmmeee oo Felt in Kilauea
summit area,
Hilo, Kapapala,
Pahala, and
Honaunau.
L18 | 22 |59.0] 3.0 8 19°10.3" | 155°30.6' | 5 km SW of Pahala-=--eemee | oo
9120 | 511k43.5 2.9 3 19°22.3' | 155°17.4" | Koae fault system near Puu |Felt Volcano----
Koae.
9fe0 | 54 |OT.1 3.1 3 19°22.9" | 155°19.0" | -===d0-=-===-----mmmcmmo Felt Volcano----
9120 | sk |51 2.7 <3 19°21.9" | 155°18.9" | ====Q0===mmmmmmmmm oo e [
9f20| s6|02.7| 2.7 | <3 19°21.3" | 155°19. 1" | ====d0=====-mmmmmmmmm oo [
9le0] s850.1] 2.5 <3 19°22.0" | 155°19.5" | ====d0===-mmmmmmmmme oo | e
9f21| 00 |k2.6] 2.0 } <3 19°22,3" | 155°18. 4" | ~--mdommmmemmemmmm e P




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

April, May, and June 1963--Continued

ST

Date Time Magni- |Depth Epicenter Felt
(1963) tude | {(km) Report
h m s Lat. N Long. W. Description
May 9 21 | 02 |17.0 2.8 |< 3 19°20.5"' | 155°19.8"' |Koae fault system near Puu Koge [--~=c-eeeau-
9 21 | ok |38.3 2.5 |< 3 19°20.5" §155°19.8" | -==-d0-=-=—c=cmmmcmno e e |
9 21 | 08 |06.1 2.3 |< 3 19°22,3" | 155°18.6" | ====Q0=m=mmmmmmmmmm e |
9 21 | 38 |01.6 2.4 |< 3 19°21.1" |155°19.2" | ====d0==mmmmmmmm e e f e
9 22 | 48 |37.4 2.3 |< 3 19°22,0" | 155°20.2" | ===-30==~=mmmmmmmm e | e
9 22 | 56 |13.6 2.4 |< 3 19°20.6" |155°18.2" | ====d0======mmmmmmmmmc e |
10 00 |16 |50.2 2.4 |< 3 19°22.5" |155°16.8" | ~==~G0==mmmmmmmmm e mme |
10 00 |42 {k2.0 2.1 < 3 19°21.2" |155°17.8" | ====d0-==mcmmmmmccmm e |
10 03 |59 |2b.7 2.1 |< 3 19°20.9' |155°19.3" | ====d0==-mmmmmmmmmmc e |
10 ok |05 [43.1 2.0 < 3 19°22.0" |155°19.1" | ====d0===m=mcmmmmmmm e |
10 ok 131 |11.9 2.2 |< 3 19°21.1" 1155°19.3" | ====d0-=mmmmmmmm e [ e e
10 ok |57 |00.9 2.5 |< 3 19°20.5" |155°16.0" | ====d0=-=mm-mmcmmmmmmmmmcmmmae |
10 05 |22 |13.7 2.0 |< 3 19°21.5" [155°18.9" | ====d0===mccmmmmmmem e fe e
10 o7 (o1 [17.9 2.1 |< 3 19°21.5" [155°19.0" | ~=~=d0===memmmmmemm e fo e e
10 07 |28 |29.3 2.5 |< 3 19°21.6" |155°18.9" | ~==~d0~=mmmmmmcmmemmcmccccem e oo
10 08 |12 |5k.L 2.3 |I< 3 19°19.8" 155°21.2" | ====d0===mmmmmcmmmm e mmcme fem e
10 09 |05 |0Ok.9 2.3 |< 3 19°20. 7' |155°19.1" | ~cc=d0==-mmmmmcmmmmccmc e mceem |
10 09 |30 |55.3 2.4 |< 3 19°20.9" [155°18. 4" | ~=-=d0--==mmmmmmcm e f e
10 1 |1k |36.1 2.5 |< 3 19°20.6"' [155°19.6" | ~===d0=-m=mmcmcmmmmmcmccmmcccee |
10 14 |20 [30.9 2.2 |< 3 19°21.8" |155°18.6" | ====d0=mmmmmmmcmm e f e
10 19 |10 |L41.0 2.9 10 19°16.5' |155°14.6" | 5 km WNW of Apua Point---weceeo= fammmcmecaman
11 06 |15 [L4o.1 2.1 |< 3 19°22.2'" [155°19.0' |Koae fault system near Puu Koae f---cece-ecaa--
12 09 |01 |07.7 2.2 |< 3 19°20.3" |155°19.2" | c==~d0=mmmmmmmmmm e |
1k 06 |48 |27.0 2.6 8 19°31.2" [155°55.0' |1 km N of Kealakekug-----====== |occmomcu_oo__-
1k 09 |31 |45.8 2.0 8 19°23.9' |155°17.2' |3 km SSE of Uwekshuna = |-==cemcecoa-
seismometer.
1k 16 |20 |19.2 2.7 |-=eom | s e mas KM 30 mmmcmccmmcmmm e e mmmmemme | e e
16 08 |37 |2el.2 2.1 8 19°19.0" |155°15.0"' |6 km SSE of Ahua seismometer--- |----eeeecao-
16 15 |2k |k2.3 2.1 8 19°21.2" [155°17.2' |3 km SW of Ahua seismometer --- |--eceeeeao-o




9T

Table L. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
April, May, and June 1963--Continued

Date Time Magni- |Depth Epicenter Felt
(1963) tude (&km) Report
h m s Lat. N. Long. W. Description
May 16 | 2 22 | k1.5 2.1 5 19°46.5' | 155°36.6° | 10 km WNW of Pohakulog--=c== |mcmmemmemmaeaa-
17| oL [31]19.0 2.8 8 19°36! 156°26" 57 km WNW of Kealakekug-====|secmeceeaacaaax
171 09 |19 |0T7.0 2.5 20 19°23.5' | 155°17.5"' | 3 km NW of Ahua seismometer |--ce-cmcercccaa
17| ok |5k ]16.9 2.2 25 19°12.3" | 155°32.2' | 4 km west of Pahala~-===meco fommomocmcce oo
19| oL |5k ]59.4 3.4 5 19°12.4" | 155°21.3" | 14 km east of Pahala---=mce= [cccmmcmmcmacanx
19| 02 |21 ]25.5 3.9 8 19°1k. 77 | 155°31.1" | 6 km NW of Pahala-=-----ncue Felt in Kilauea
summit area,
Hilo, Pahala,
and Wailohinu.
19 | 03 1137.7 2.2 R [T, - Kaoiki-ccommamn e
19 | 17 |20 |08.6 3.3 —eee eI TTTN EELEEE L Kaoilkiceomommm e e e e e o
191 19 |37 1362 2.0 | ~=oc | -cmeomen | cmmmmmnnn KAOIKL === = e e e
19 ] 19 |56 |10.1 2.9 T [T R Ka0iki-me-mwcomomacmcocccemae oo cc e
19 | 22 |06 |23.9 2.4 8 19°Lh1 156° 08" 10 km SW of Keahole Poiftboce |meemmooommemmem
201 03 |09 |52.1 2.2 R [T Ty R Kaoiki-remc—ermocmmomnmmmcce fo e cc e e e e
20 | Ok |11 |16.0 2.8 8 19°1L4.37 | 155°31.6" | 7 km NW of Pahala-c-==cee=a- Felt in Pahala
20 | 10 |31 }27.3 3.1 B e . Kaoikirrememoccmmcccccccaee fome e e
20 | 10 |31 |54.6 3.9 cmmn | meemcnee | ceee oo Kaoikiccemcommmcmmmaccca e moe oo
20 | 10 |39 |28.7 2.1 ORI (TSR [T (€Y% IR U
20 | 12 |15 |n1.0 2.8 ceem femmemen | mememeee Kaoiki-ecmmmeommemccmccm e fo e
21| 06 |19 |26.4 2.k 3 19° 17 2" | 155°06.1" |12 km SE of Makacpuhi = =  |e=-ec=cece-e——--
: seismometer.
2] 09 |25 |59.2 2.0 SRR SR [ —— Kaoikicmcmmmmmmmccmomccmc o focc e
o1 | 14 |26 |55.3 2,6 8 19°54,. 2" 1155°29.0" |18 km S of Honokage=-=v-==cc fecmccmmramaen—x
21 | 19 |27 |09.7 2.3 3 19°08.0' | 155°16.8"' | 16 km SE of Desert e
seismcmeter.
21 | 20 |15 |19.1 2.5 13 197 39" 156° 27" L2 km WSW of Keahole Point |er-wmmoceceocoan
oo | 06 |07 |57.7 2.8 L5 19°16.9' | 155°01.5" |25 km SW of Pahca--=-c=-ooce= fommmmcamamcaooo
oo | 23 |01 |20.5 2.6 3 19°52.8' 1155°L0.6" |3 km W of Waikiie=meeemmmoo Jomomomam e
23 | 10 |3k |32.5 2.5 5 19°1h.2' [155°22.1" |12 km SSE of Desert = |Jeeemmemmemaaoa-
seismometer.
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Table L4.--Local earthguakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 1963--Continued

Date Time Magni- |Depth Epicenter Felt
(1963) |, tude (km) Report
h m ) Lat. N. Long. W. Description
May 25 | o1 | 49 |00.2 2.8 mmem | ememmmee | memem e KaodlKimmm e e e e e e e e
25 ok |32 ]56.0 2.k 10 19°17.1" | 155°13.1" |10 km SW of Makaopuhi = — |e=-eccmcmmomoaao
seismometer.
o7 |02 |23 109.8 | 2.6 el Bl B KoLk mmm oo oo oo e
27 | 16 |19 |52.5 2.6 13 18°56.2' | 155°14.9' | 50 km S of Ahua seismometer|=--ecoecoconooo-
28 |09 |52 |05.0 2.1 3 19°15.6' [ 155°18.1"' |18 km S of Uwekshuna ~ [-=e-commeoaao__
seismometer.
28 | 23 |56 |53.2 2.2 13 18°56.9' | 155°16.0" |48 km S of Ahua seismometer [~=c=---cemmauon-
30 | 1 sholh7.1 2,2 10 19°31.0" | 155°03.4" |23 km SSE of HilO==-=mmmmom [occmomoamaooaaot
30 | 19 | 55 {ok.8 2.3 ———- e B [ A O e T
30 |23 |32 |1k.5 | 2.9 8 119°58.5" | 155°37.8"' |10 km SE of Kamuelg====mm=u|=oooomaomaman
31 oo |09 jLko.2 3.3 8 19°26.5' | 155°26.5' |9 km SW of Mauna Loa Felt in Kilauea
seilsmometer. summit area
and Pahala.
31 |22 {19 ]05.7 2.0 8 19°21.8' | 155°14.9" |3 km SE of Ahua seismometer |~=-=--cemmeocano
June 1 | 02 |45 Jo4.8 2.7 3 19°33.6' | 155°55.7"' |5 km N of Kealakekug---~--- Felt in
Kealakekua.
1 112 |OT J12.2 2.3 memm | mmemmeee | cmmeoaea U el e
2 jor |30 juk,5 2.k 3 19°37.6" | 156°03. 4" |20 km NW of Kealakekug--=== [~wmmmmmmmmomeom-
3 03 |53 }L8.6 3.0 mmme | e | e KaolKki=m=omcomm s o e
3 o9 |18 |L9.8 2,3 6 19°23.8' | 155°17.3" |4 km SSE of Uwekahunsg |[-==-=ccecocacoo-
seismometer.
L o7t |28 ke k 2.7 8 19°13.9' | 155°38.1" |20 km NNW of Naalehti-~=-===jomccccmmcmmaaro-
4 |19 |59 |e0.7 2.3 10 19°18.3' | 155°14.1" |9 km SSE of Ahua = |feecemcmcceooaoo-
seismometer.
6 |09 |o1|23.3 2.k wmmm | mmmememm [ e Kaoikimem o m e e e e e [l
6 |19 |19 |Lko.8 .8 mmem | e | e Kaoiki-=mmmmmm e e Felt on north
rim of Kilauea
caldera.
6 |22 |25 ]38.8 .o 3 19°11.9' | 155°33.1"' |15 km NNE of Naalehu-=----- Felt in Hilo,
Pahala, Naaleht
Waiohinu, and
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Table k4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,

April, May, and June 1963--Continued

Date Time Magni-| Depth Epicenter Felt
(1963) tude {(km) Report
h m s Lat. N Long. W. Description
June T) 12 | 52 |25.6 o.L 15 19°23.41 1 155°59.5'] 13 km SW of Pahog---m==cmmf =mceomcacccao e
71 22 | ok |05.7 2.2 Lo 19°18.8' | 155°08.4'| 7 km SW of Mskaopuhi = | ==eecoccccooaan-
seismometer.
8) o3 | Lo |o6.1 2.9 | ===~ B [T KaCikiemmemmcmcmmmcmcm ] o
9l o5 | 03 |28.7 2.6 | <3 19°25.3* | 155°L5.5"| 15 km ENE of Hookeng--=---- B
10] 20 | 49 ]51.8 2.4 8 19°22,8' | 155°15.1"'| 1 km NE of Ahua seismometer] --c--ecccmcmeane-
10l 21 | 00 ]i5.5 2.6 8 19°22.6' | 155°14.5"| 3 km ENE of Ahua | cemcemccmcmcmens
seismcmeter.
12| 03 | s0]|01.7 2.2 8 19°20.1" | 155°09.0"| 4 km SE of Makaopuhi = | cemcmcmcmcmoooa-
seismometer.
12| or | s81]32.0 2.k <3 19°28.7' | 155°46.8'| 15 km ESE of Kealakekug-== | == -ccmmecmmmcano
12| 11 | ko |56.6 2.0 8 19°20.4" | 155°08.3'| 5 km SE of Makaopuhi = | ====cemceocmcao=
seismometer.
130 o7 | 28] 15.7 2.4 | -=-- e | mmm e KM 30-r=cecccmcmmcme e ccee | e ce o
131 o7 | 32]50.3] 2.4 | ceem | mmmmmeme | mmeeeeee L el I — m————
b} 11 | 17| 57.0 3.7 30 19°26.2" | 155°16.7'| 2 km NE of Uwekahuna Felt in Kilauea
seismometer. summit area,
Kulani, and
north Kona.
] 11| 43 57.8 2.4 25 19°26.1' | 155°17.3'| 1 km NE of Uwekahuna | ===-eecomeeaco-n
seismometer.
i} 11 | b5 37.0 2.3 25 19°26.1' | 155°17.1'| 1 km NE of Uwekahuna = | ==cecccccmcaooo-
seismometer.
k] 12 | b6] 38.4 2.k 25 19°25,.9' | 155°16.4'| 2 km NE of Uwekahuna e
seismometer.
16| 06 | 31| 35.6 2.2 3 19°20.5' [ 155°49.3"| 10 km SE of Hookena | me=meemmomcoceax
17| ok | 14| 35.2 2.4 | <3 19°34.2' | 155°53.3"'| 7 km NNE of Kealakekua | =---ecw-mmmcmeean
17| ok | 36| 19.0 2.k 13 19°21.7' | 155°06.2'| 9 km E of Makaopuhi = | cmeememcmemocaon
seismometer.
171 4 | 48 k2.9 2.0 5 19°18.6" | 155°14. 4| 8 km SSE of Ahua e

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

April, May, and June 1963--Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude {km) Report
h m s Lat. N Long. W. Description
June 17 |22 | k2 |42.9 2.7 5 19°22.0' | 155°14.8" | 3 km SE of Ahua seismometer fe--ececooceeooon
20 |21 | 30 |16.4 | 2.6 el B B e KM 30mmmmm oo o oo oo e e
21 17| 54 |33.9 2.6 3 19°50.7' | 155°22.1" | 8 km SW of Keanakolu=-==m== frmcccamacacoooao
23103 | 35 |11.6 3.2 13 20° 48" 155°58" 30 km ENE of Haleakala e e
seismometer.
oh ok | 39 |25.3 2.1 | ===== | === ]| - KM 30-c-mcmcmm e e
oh o8 | 36 |33.8 2.3 | =e-== | mmmmmmem ]| mmmmeeee- KM 30=mcmmmmmm e e e
ol 13 | 20 |L42.8 2.2 | memmm | memmemee | mmmmmeee KM 30=c=mmmm e e oo
o6 |11 | k2 ]05.3 2.2 Lo 19°15.8' | 155°08.8"' | 12 km SSE of Makaopuhi =  fem=ccemmoccmoao-
seismometer.
28 |00 | 13 |0ok.3 2.8 Lo 19°13.1' | 155°06.8"' | 19 km SSE of Makaopuhi =  fre--m-eccmmeeo—-
seismometer.
28103 | 56 130.3 2.3 3 19°53.2' | 155°44.8' | 16 km SSE of Kamuela ~ |ee-eocomoooaoo_o
2822 | 50]50.1 3.k 13 21°20" 157°05" 19 km NW of Kalaupapa, [-=---==c=ccoeeu-
Molokai.
29105 | 14 |4T7.7 2.5 3 19°24,.3"| 155°52.5' | 5 km NE of Hookena  fem—eccemmccacaco
29|18 | 43 |26.5 2.1 8 19°22.0' | 155°14.7' | 3 km SE of Ahua |feemmmmmmmmo o
seismometer.
30|04 | 59159.6 2.1 10 19°22.0'| 155°15.0' | 3 km SE of Ahua = Jeemmmemmmmmmoo-
seismometer.
30111 | 13 |ea.7 3.1 8 19°51.2' | 155°L42.1' | 20 km S of Kamuela ~ = [J-m-e-mmmcmmeaa-




Table 5.--Distant earthquakes

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

April 2, 1963 April 6--Continued
M 7 iP 16:25:43.5 4 C&GS card 30-63:
A Z iP bh.5 a 07:03:06.5
U Z iP 43.8 4 17.5° S., 178.9° W.
Ha Z iP 3l.1 c Fiji Islands region
Ka 7 iP 35.8 4 h about 526 km
Hi 7 iP ho,7 & Magnitude 5.1 (CGS).
Na Z iP L6.7 ¢
April 6
C&GS card 25-63:
16:18:55.6 M 7 iP  1l:27:28.7 4
53.2° N., 171.7° W. A 7 iP 29.0 d
Andreanof Islands, Aleutian Islands D Z iP 29.3 4
h about 142 km U 7 eP 28.5 ¢
Magnitude 6.25-6.5 (Pas)
5.5 (Brk) C&GS card 27-63:
5.7 (cas). 11:19:23.3
63.4° N., 149.5° W.
April 3 Central Alaska
h about 39 km
U PEZ eR 15:23:49 Magnitude 5.5 (CGS).
Pa z Tmax  16:32:32
April 9
C&GS card 35-63:
14:47:55.5 M 7 iP  02:09:43.3 4
55.4° 8., 128.2° W. A Z eP L2.8 4
South Pacific Ocean U Z iP 43.0 a
h about 33 km Na Z iP 39.0 ¢
Magnitude 5.8 (CGS). Pa Z eP L3.3 ¢
Hi yA iP bh,1 c
April 6 Ha Z iP 47.8 ¢
M 7 iP 07:10:24.9 & C&GS card 30-63:
A 7 iP 24k.3 4 02:02:25.1
D Z eP 23.2 d 17.7° S., 178.7° W.
U Z iP 2L, 7 4 Fiji Islands region
Pa 7 iP 25.3 ¢ h about 538 km
Hi 7 iP 26.7 ¢ Magnitude 4.9 (CGS).
Ka Z iP 27.2 ¢
Ha z iP 29.5 d

20



Table 5.--Distant earthquakes--Continued

April 10, 1963 April 13--Continued
M Z iP 08:02:57.6 ¢ Hi Z iP 45.0 4
A Z iP 57.4 4
D 7 eP 56.1 ¢ C&G3S card 30-63:
U 7 iP 57.3 d 14:31:21.0
Na 7 eP 55.4 ¢ 3.4° 8., 135.4° E.
Ha 7 iP 08:03:00.6 ¢ Near north coast of New Guinea
h about 31 km
C&GS card 31-63: Magnitude 5.6 (CGS).
07:50:30.2
9.2° 8., 125.0° E. April 16
Timor
h about 33 km M Z eP 01:41:19.5 4d
Magnitude 5.2 (CGS). A Z iP 18.7 a
D Z iP 18.0 a
April 13 U 7 iP 19.4 ¢
Pa 7z eP 20.6 ad
M Z eP 02:33:04.3 4 Ha 7 eP 23.4 4
A 7 iP 03.7 d U PEZ iP 19 4
A 7 ipP 33.9 ¢ U PEZ iSS 01:56:15
D Z eP 03.9 4 U PEZ iR  02:04:51
U 7 eP 03.8 a4 U PEE iS  01:51:17
U Z epP 33.9 ¢ U PEE iPPS 01:52:00
Na Z eP o4.6 a U PEN 1iSSS 01:59:24
Pa Z eP 02.1 d iG  02:01:21
Hi 7 iP 03.2 d
Ka Z eP 05.9 d C&GS card 31-63:
Ha 7 iP 10.8 ¢ 01:29:19.4
U PEZ iP o 4 0.8° 5., 128.0° E.
U PEZ  ipP 36 ¢ Halmahera region
U PEZ  iPS 02:4k:26 h about 33 km
U PEN  iS 02:43:08 Magnitude 7 (Pas), 6.1 (CGS),
iss 02:48:40 7.5 (HVO).
iG 02:54:54
April 16
C&GS card 31-63:
02:20:57.5 M Z iP  01:48:55.2 ¢
6.2° S., 76.5° W. A Z iP 54.6 ¢
Central Peru D Z iP 53.5 ¢
h about 125 km Pa Z eP 56.1 d
Magnitude 6.75-7 (Pas), Ha Z eP 59.1 ¢
6.3 (Cas). U PEZ iS  01:59:01
U PEZ iR 02:12:29
April 13 U PEN iSS 02:04:17
M Z ?P 14:420:43.0 4 C8GS card 31-63:
A Z iP 43.2 4 01:36:59. k
D 7 eP ho.1 4 1 éo é '128 L B
. . . .
U yA eP ho.9 4 - .
) almahera region
Na 7 iP 40.8 4 I about 33 km
Pa 7 eP L4L5.0 4

N
—

Magnitude 6.3 (CGS), 7.5 (HVO).



Table 5.--Distant earthquakes--Continued

April 16, 1963 April 19
A 7 iP 02:07:13.9 ¢ U PEN iS  07:59:22
D Z eP 12.6 ¢ U PEN iG  08:1k:16
U 7 iP k.3 ¢ U PEZ iPS 08:00:53
Ha 7 eP 18.0 ¢ U PEZ 1SS 08:05:L4k4
U PEE 1SS 02:22:01 U PEZ iL  08:13:16
U PEN iSSS  02:25:28 U PEZ iR  08:18:06
U PEN iG 02:27:11
U PEZ iR 02:31:04 C&GS card 32-63:
0T7:35:23.7
C&GS card 31-63: 35.8° N., 96.9° E.
01:55:10.9 Tsinghai Province, China
0.7° 8., 128.0° E. h about 33 km
Halmahera region Magnitude T (Pas), 6.75-7 (Brk),
h about 32 km 6.1 (cas), 7 (HVO).
Magnitude 6.0 (CGS),
7.25 (HVO). April 2l
April 16 M 7 iP  21:50:23.7 c
A 7 eP 23.1 ¢
M Z iP 02:17:51.0 ¢ N Z iP 23.2 ¢
A zZ eP 50.3 ¢ MP Z iP 23.0 ¢
D 7 eP 49.3 ¢ Ha 7 iP 28.3 ¢
U Z eP 5l.1 ¢
C&GS card 33-63:
C&GS card 31-63: 21:42:49.0
02:05:42 20.8° s., 179.1° W.
1.3° 8., 126.9° E. Fiji Islands region
Halmahera region h about 603 km
Magnitude 5.8 (CGS). Magnitude 5.1 (CGS).
April 17 April 25
Pa Z iP 02:19:58.0 4 M Z iP 08:2h4:1k4.1 4
A Z iP 57.0 d A 7 iP 4.3 a
N 7 iP 57.5 d D 7 iP 13.6 4
U PEZ iS 02:26:43 MP Z iP k.5 4
U PEZ iR 02:32:53 U Z iP 13.9 4
U PEN iG 02:30:27 Ha Z iP 09.3 d
C&GS card 31-63: C&GS card 33-63:
02:11:26.1 08:12:57.2
19.6° S., 178.6° E. L, 7° N., 122.4° E.
Fiji Islands Celebes Sea
h about 33 km h about 610 km
Magnitude 6.5-6.75 (Pas), Magnitude 5.5 (CGS).
6.0 (Brk),
5.9 (cas),
5.9 (HVO).




Table 5.--Distant earthquakes--Continued

April 25, 1963

M Z eP 16:47:
C&GS card 34-63:
16:35:56.2
1.3° 8., 128.7° E.
Halmahera region
h about 33 km.

April 29
Hi Z eP 21:51:
U PEN isS 21:57:
u PEZ iR 22:01:
Ha Z Tmax 22:29:
C&GS card 3L4-63:
21:44:17.1
51.4° N., 178.6° E.
Andreanof Islands,
Aleutian Islands
h about 60 km.
April 30
M Z iP 01:10:
Hi Z eP
U PEE is 01:20:
U PEN iG 01:29:
U PEZ iR 01:33:
C&GS card 36-63:
00:58:18.3
0.7° S., 129.0° E.
Halmahera region
h about 33 km
Magnitude 6.75 (Pas),
6.5 (Pal), 5.
7.0 «(HVO).
May 1
M Z iP 10:12:
A Z iP
D Z eP
MP Z eP
8) Z eP
Na Z iP
Pa Z eP
Hi Z iP

52.54

43.0 4
25
25
33

17.b ¢
23.6 ¢
41

29

113

6 (cas),

R el e e
O Wi\ -P'}J'l\)'l
O M WO OO~
T RN N SV Tl STy T oF

May 1--Continued

Ka Z iP 19.0 4
Ha Z iP 20.3 ¢
U PEZ iP 16 c
U PEZ i % 10:13:05 a
U PEZ isS 10:20:10

U PEE iS 10:19:25

U PEN i ? 10:20:29

U PEN iG  10:24:06

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

Felt.
Magnitude T (Pas), 6.75-7 (Brk),
6.2 (Cas).
May L
M Z eP  06:02:58.7 a4
A 7 iP  06:03:01.0 &
U zZ iP 59.2 4
Hi zZ eP 57.9 ¢

C&GS card 35-63:
05:56:04. 1
51.8° N., 175.4° w.
Andreanof Islands, Aleutian
Islands
h about 69 km
Magnitude 5.5 (CGS).

May 5

Na Z Tmax 17:14:18
C&GS card 37-63:

15:17:01.9

2Lh.7° 8., 69.5° W.

Northern Chile

Felt: Antafagasta

h about 50 km

Magnitude 5.1 (CGS).



Table 5.--Distant earthquakes--Continued
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C&GS card 35-63:
08:50:56.0
54.9° N., 163.9° W.
Unimak Island,
Aleutian Islands region
h about 89 km
Magnitude 5.6 (CGS).
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10:31:54.6 ¢
10:40:00
10:L46:34
10:49:20

May 8

M Z iP
A Z iP
N Z iP

C&GS card L0-63:
15:2L4:00. 3

5.3° N., 125.7°

E.

Off coast of Mindanao,
Philippine Islands

h about TO km

Magnitude 5.6 (CGS).

May 12
A Z iP 20:15:53.5 4
D Z iP 53.7 d
MP Z iP 53.7 d
U 7 iP 53.4 4
Ha Z iP L7.6 4
Hi Z iP 51.2 d
Na Z iP 57.1 ¢
U PEZ iP 54 4
U PEZ eS 20:21:43
U PEZ iR 20:25:52
Ha Z Tmax 20:53:L4k4
C&GS card 37-63:

20:08:43.0

57.4° N., 153.9° W.

Kodiak Island, Alaska

h about 80 km

Magnitude 5.9 (CGS),

5.8 (HVO).

May 1k
M Z iP 15:20:13.2 ¢
A Z eP 13.0 ¢
N Z eP 13.1 ¢
MP Z iP 13.5 ¢

C&GS card Lo-63:
15:08:46.1

5.6° 8., 127.8° E.

Banda Sea
h about LO5 km

Magnitude 5.3 (CGS).



Table 5.--Distant earthquakes--Continued

May 17, 1963 May 19--Continued
M 7 iP 07:42:18.2 ¢ C&GS card 39-63:
A 7 iP 18.0 ¢ 01:03:0k4.1
D Z eP 17.0 c b6.5° s., 75.1° W.
MP Z eP 17.6 ¢ Coast of southern Chile
U Z iP 18.1 ¢ h about 33 km
Ka Z eP 20.8 ¢ Magnitude 6.75 (Pas), 6.5 (CGS),
7 (HVO).
C&GS card LO-63:
07:33:17.5 May 20
31.0° S., 179.8° W.
Kermadec Islands region M Z iP 11:47:27.8 4
h about 358 km A V4 iP 27.4 a4
Magnitude 4.7 (CGS). MP 7 iP 27.3 4
U Z iP 27.5 d
May 17 Na 7, eP 2h. 7 4
Pa 7 iP 28.7 d
M zZ iP 20:48:46.3 ¢ Hi 7 eP 29.4 4
A 7 eP b5.7 ¢ Ka 7 iP 30.2 d
D 7 eP Ly 8 ¢ Ha 7 iP 33.8 4
U Z iP 45.9 ¢ U PEZ iP 27.6 ¢
Hi Z iP 47.3 ¢ U PEZ iS  11:55:09
Ka Z iP 48.8 ¢ U PEZ i8S 11:58:48
Ha Z iP 51.8 ¢ U PEZ iR  12:02:41
U PEE iG 12:00:21
C&GS card 41-63:
22:40:06.7 C&GS card 40-63:
2h.k° 5., 177.2° W. 11:38:00.9
Tonga Islands region 30.7° S., 178.3° W.
h about 7O km Kermadec Islands region
Magnitude 5.9 (CGS). h about 34 km
Magnitude 6.75-7 (Pas),
May 19 6.5 (Brk), 6.2 (CGS),
6.5 (HVO).
U PEZ  ePP 01:20:37
U PEZ  iSS 01:35:01 May 21
U PEZ iR 01:47:57
U PEE iPS 01:29:31 U PEZ eR 01:3k4:22
U PEE iPPS  01:30:07
U PEN iS 01:27:26 C&GS card L45-63:
U PEN el Ol:42:29 00:58:07. 4
U PEN eG 01:43:30 56.0° S., 123.9° W.
M 7 Tmax  03:04:35 South Pacific Ocean
A Z Tmax 31 h about 33 km.
D 7 Tmax 33
MP 7 Tmax 26 May 21
U 7 Tmax 34
Pa 7 Tmax 15 U PEZ 1S  17:46:48
Na Z Tmax 23 U PEZ iR  17:53:22
Hi 7 Tmax 27 25 U PEN iL  17:50:58



Table 5.--Distant earthquakes--Continued

May 21--Continued May 22--Continued
C&GS card 45-63: C&GS card 39-63:
17:30:15.4 16:25:36.8
11.1° S., 163.3° E. 52.2° N., 165.3° W.
Solomon Islands region Fox Islands, Aleutian Islands
h about 33 km h about 33 km
Magnitude 5.75-6 (Pal), Magnitude 4.2 (CGS).
5.4 (cas).
May 22
May 22
M 7 iP  22:06:09.3 ¢
M Z eP 14:05:31.6 ¢
A 7 eP 32.8 ¢ C&3S card L1-63:
MP Z eP 32.6 ¢ 21:53:02.5
U Z eP 32.1 ¢ 8.2° 8., 115.7° E.
Ka 7 eP 28.4 ¢ Java Sea
Hi Z iP 31.3 ¢ h about 33 km
Na Z iP 35.3 ¢ Magnitude 5.6 (CGS).
U PEE iS 14:12:40
U PEZ  iSS 1L4:16:04 May 23
U PEZ iR 14:18:56
Ha Z Tmax  14:56:51 M 7 eP 01:03:40.7 4
C&GS card 39-63: C&GS card L2-63:
13:56:43.0 00:51:40.3
4L8.6° N., 154.7° E. 1.6° N., 126.4° E.
Kurile Islands region h about 33 km
h about 22 km Molucca Passage
Magnitude 6.5 (Pas), Magnitude 4.8 (CGS).
6 (Brk),
6.3 (cas), 6.3 (HVO). May 23
May 22 M Z iP  03:40:30.6 ¢
MP zZ eP 29.9 ¢
M Z eP 15:54:33.6 ¢ U 7 eP 30.1 ¢
A Z eP 34.1 ¢ Na 7 iP 27.9 d
N Z iP 33.9 ¢ Hi z iP 31.6 4
MP 7 eP 3Lk.3 ¢ Ka 7 eP 32.14d
Ha 7 iP 35.3 4
C&GS card L2-63:
15:42:48.6 C&GS card L0-63:
4.3° N., 127.9° E. 03:33:19.1
Molucca Passage 15.0° S., 176.7° W.
h about 58 km Fiji Islands region
Magnitude 5.0 (CGS). h about 279 km
Magnitude 5.4 (CGS).
May 22 May 23
M 7 iP 16:32:15.1 ¢ U PRZ 45 03:50:06

26 U PEZ iR  03:58:32



Table 5.--Distant earthquakes--Continued

May 23, 1963--Continued

C&GS card L48-63:
03:35:3L.7
10.9° S., 163.3° E.
Solomon Islands region
h about 33 km
Magnitude. 5.5 (CGS).

May 23

M 4 iP 15:23:53.7 ¢
A 7 eP 54.0 ¢
MP 7 iP 5h.T7 ¢
U 7 eP 53.9 ¢

C&GS card L43-63:
15:12:05.7
6.0° N., 126.1° E.
Near east coast of Mindanao,
Philippine Islands.
h about 88 km
Magnitude 5.5 (CGS).

May 26

M 7 iP 23:15:38.4 ¢
A 7 eP Lo.1 ¢
N Z iP 39.0 ¢
Pa Z eP L0.0 ¢
U PEZ iR 23:29:15

C&GS card 41-63:
23:06:55.0
55.2° N., 159.9° E.
Near east coast of Kamchatka
h about 47 km
Magnitude 4.25 (Pal),

5.3 (Cas).
May 27
M 7 iP 0k:07:30.0 4
D 4 iP 30.7 ¢
Pa z eP 32.1 4
U PEE iCG Ok:19:17
U PEZ iR ok:21:07

C&GS card L2-63:
03:58:47.9
55.3° N., 160.1° E.

May 27--Continued

C&GS card--Continued
Near east coast of Kamchatka
h about 54 km

Magnitude 5.25 (Pal), 5.7 (CGS).

May 29

M Z Tmax 19:39:L4k4
A Z Tmax 50
MP Z Tmax 25
Pa Z Tmax 20
Na 7 Tmax 3k

C&GS card L6-63:
18:27:19.1
22.6° S., 11h.4° w.
Easter Island region
h about 33 km
Magnitude 4.7 (CGS).

May 29

M Z Tmax 19:42:57
A Z Tmax 52
D Z Tmax 51
MP Z Tmax Ll

C&GS card L9-63:
18:30:25
2h. 4° s., 114k.7° W.
Easter Island region
h about 33 km
Magnitude 4.5 (CGS).

May 30
U PEZ iR  07:37:56

C&3S card L6-63:
06:56:09. 3
54.2° 8., 143.7° E.
South of Australia
h about 33 km
Magnitude 5.25-5.5 (Pal).



Table 5.--Distant earthquakes--Continued

June 2, 1963

U PEZ eR 22:05:29
C&GS card 46-63:
21:04:24.2
58.5° S., 15.6° W.
Sandwich Islands region
h about 50 km
Magnitude 6-6.25 (Pal)

5.9 (cas).
June 3
M 7 eP 0T7:45:56.6 ¢
U PEZ eR 08:03:01

C&GS card LL4-63:
07:35:54.3
34.2° N., 138.7° E.
Honshu, Japan
h about 43 km
Magnitude 5.3 (CGS).

June L

M Z iP 21:16:45.5 4
A Z eP L45.6 4
MP 7 iP 45.8 4
U Z eP bs5. 7 ¢
Hi 7 eP b6.3 ¢
U PEN eL 21:37:02

U PEZ R 21:41:10

C&GS card L46-63:
21:04:42.3
1.2° 8., 127.3° E.
Halmahera region
h about 31 km
Magnitude 5.2 (CGS).

June 6

M 7 iP 05:30:56.9 d
A Z eP 56.0 d
D 7 eP 56.1 d

C&GS card L6-63:
05:18:55.1
19.9° N., 120.2° E.
Off north coast of Luzon,
Philippine Islands.
h about 33 km
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June 6--Continued

C&GS card--Continued
Magnitude 5.8 (CGS).

June T
U PEZ 1iS 19:47:15
U PEZ eR 19:53:53

C&GS card L9-63:

19:30:35.6

8.5° N., 103.1° W.

Clipperton Island region

h about 33 km

Magnitude 5.5-5.75 (Brk),
5.25-5.5 (Pal),
L.9 (cas).

June T

U PEE il  22:53:31
C&GS card 51-63:
22:37:30.0
15.3° S., 173.2° W.
Samoa Islands region
h about 33 km
Magnitude 5.0 (CGS).

June 10

M 7 iP 04:29:34k.4 4
A Z iP 32.4 4
D Z eP 32.3 ¢
U Z eP 33.2 &
U PEE eG  0L:53:58

U PEZ iR  04:58:14

C&GS card L7-63:
OW:16:37.7
55.4° 5., 146.4° E.

800 km west of Macquarie Islands

h about 33 km

Magnitude 6.25 (Pas), 5.75-6 (Pal),
6.1 (cas), 6.7 (HVO).



Table 5.--Distant earthquakes--Continued

June 10, 1963

M 7 iP 06:52:06.5 d
A Z iP ok.9 a
U Z eP 05.3 d
U PEN eSS 07:08:54
U PEN eG 07:16:32
U PEZ iR 07:20:21

C&GS card L48-63:
06:39:04.0
55.3° 8., 146.1° E.
800 km west of Macquarie Islands
h about 18 km
Magnitude 6.25-6.5 (Pas),
6.25-6.5 (Pal),

6.0 (cas),

6.6 (HVO).
June 16
M Z Tmax  10:05:34
A Z Tmax  10:06:02
D 7 Tmax  10:05:58
MP Z Tmax  10:05:48
U Z Tmax  10:05:55
Pa Z Tmax 10:05:51
Hi Z Tmax 10:05:23
Ha 7 Tmax  10:04:58

C&GS card L9-63:
09:19:54.8
50.8° N., 129.5° W.
Vancouver Island region
h about 33 km
Magnitude 4.4 (Ca@s).

June 17

M 7 iP 18:40:05.7 c
D 7 iP 06.8 ¢
MP Z eP 08.2 ¢
U 7 eP 06.2 ¢
Hi 7 eP ok.5 ¢
Ha 7 iP 18:39:58.7 ¢
1§) PEE el 18:49:57

U PEZ eR 18:51:53

C&GS card 49-63:
18:32:1k4.5
60.4° N., 140.8° W.

29

June 17--Continued

C&GS card--Continued

Southwestern Yukon
h about 33 km
Magnitude 5.25-5.5 (Pal)

5.1 (Ces).
June 19
M 7 iP  09:20:53.9 4
A Z iP 55.3 d
U 7 eP 54.2 d
U PEZ eR  09:L4:06

C&GS card 49-63:
09:09:04.0
L. 7° N., 126.5° E.
Talaud Islands region
h about 83 km
Magnitude 5.25-5.5 (Pal),

6.2 (cas),

6.0 (HVO).
June 19
Ha 7 iP 18:31:19.4 4
Na 7 iP 15.4 ¢
Hi Z eP 17.4 a

C&GS card L49-63:
18:22:09.6
3.5° S., 153.4° E.
New Ireland region
Felt: Rabaul
Magnitude 5.1 (CGS).
h about 279 km.



Table 5.--Distant earthquakes--Continued

June 24, 1963 June 2L
M Z iP ok:34:12.0 4 M Z iP  15:08:51.9 4
A Z iP 13.5 d A Z iP 51.7 4
D Z iP 13.8 4 N Z iP 52.1 ¢
MP 4 eP 13.6 4 MP 7 eP 51.0 ¢
U Z iP 13.1 4 Na 7 iP 47.8 a4
Pa Z eP 10.0 ¢ Hi Z iP 53.9 ¢
Na Z iP 16.8 ¢ Ha z iP 56.7 ¢
Hi Z iP 11.1 c
Ha 7 iP 01.6 a C&GS card 53-63:
U PEZ  iP 13 4 15:01:44, 2
U PEZ  iPP ok:35:41 a4 15.5° 8., 177.5° W.
U PEZ iPPP oL:36:25 d Fiji Islands region
U PEZ iR Ob -kl 5k h about 412 km
i PEE iS oLk:40:20 Magnitude 5.0 (CGS).
U PEE il Ol :43:0k
Ha Z Tmax  05:12:41 June 24
C&GS card L6-63: M Z iP  16:24:08.L4 a
04:26:37.9 M Z iPP 16:25:21.0 4
59.5° N., 151.7° W. A Z eP  16:24:08.7 a
Cook Inlet U Z ePP 22.7 d
h about 52 km U PEZ iS  16:29:39
Magnitude 6.75 (Pas), U PEZ iR  16:33:13
5.7 (cas), Ha Z Tmax 16:59:36
6.5 (HVO).
C&GS card 49-63:
June 24 16:17:15.4
52.3° N., 171.2° W.
M Z Tmax  11:0L4:19 Fox Islands region
A 7 Tmax 10 Aleutian Islands
D Z Tmax 30 h about 33 km
MP Z Tmax 17 Magnitude 5.4 (c@Gs), 5.5 (HVO).
8) Z Tmax 12
Pa Z Tmax 12 June 25
Hi Z Tmax 11:03:53
Ha 7 Tmax  11:03:23 Ha 7 Tmax 09:06:41
C&GS card 52-63: C&GS card 52-63:
10:17:02.5 08:26:21.9
52.8° N., 131.9° W. LL.3° N., 129.1° W.
Queen Charlotte Islands region off coast of Oregon
h about 38 km h about 31 km
Magnitude 3.9 (CGS). Magnitude 4.5 (CGS).
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Table 5.--Distant earthquakes--Continued

June 25, 1963

Ha Z Tmax  10:19:36
C&GS card 50-63:

09:39:28. 4

4L, 3° N., 129.1° W.

off coast of Oregon

h about 32 km

Magnitude 4.5 (cas).

June 26

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

C&GS card 50-63:
17:42:40.6
7.1° N., 82.3° w.
near south coast of Panama
h about 20 km
Magnitude 6.25-6.5 (Pas),
5.5-5.75 (Pal),

6.0 (ces), 6.2 (HVO).

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

C&GS card 50-63:
07:08:01.7
60.5° N., 140.7° W.
Yukon territory
h about 29 km
Magnitude 4.6 (CGS).

June 28

U Z eP 22:04:22.
Pa 4 iP 22,
Hi Z iP 22,
Ha 7 eP 21.
U PEZ iP 23
U PEZ  iPPP 22:06:Lk
U PEZ iSSS 22:17:56
U PEE iS 22:11:4k
U PEE isSS 22:16:16

6
6
T
3

Qa0 000

June 28--Continued

C&GS card 50-63:
21:55:38.8
L46.5° N., 153.2° E.
Kurile Islands region
h about 33 km
Magnitude 6.75 (Pas),

6.1 (cas),
7.0 (HVO).
June 29
M Z iP 12:53:5
U Z eP 5
Pa Z iP 5

C&GS card 54-63:
12:43:47.5
11.6° N., 1he.7° E.
Mariana Islands region
h about 30 km
Magnitude 5.2 (CGS).

M.S d
4.6 ¢
6.7 4
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The following persons or agencies reported "felt" earthquakes during
Their assistance 1s gratefully acknowledged.

the second quarter, 1963.

North Hawaii

Mrs. Eklund

Mrs., Lindsey
Puuanahulu School
Miss Wallace

Kilauea summit region

Mrs. Hansen
Mrs. Mist

Mrs. Wentworth
Mrs. Cuskelly
KMC residents
Mr. Ryall

Mrs. Yong

Mrs. Hirano
Miss English

Kona coast

Mr. B. Berman

Mr. Ladd
Puna
Mr. Edwards

Central Hawaii

Kulani Honor Camp

Hilo region

Mrs. Shoemaker
Mr. S. Ho

Mr. Baldwin
Miss Patten
Mrs. Carter

Kau region

32

Mr. Mizuba

Kau Police station
Kahuku Ranch

Lt. C. Araujo

Mr. Godfrey

Kapapala Ranch residents
Mrs. Billings

Mrs. Walters

Mr. Meinecke

Mrs. Schattauer
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Issued December 1964

Observatory Staff

Visiting Japanese scientists

Geology Geochemistry:
G. Moore (Scientist-in-charge) R. T. Okamura
L. Peck, geologist, arrived T7-5-63 :

. K. Wentworth Support :
Geophysics: E. T. Endo
T. Kinoshita, geophysicist, J. G. Forbe§
arrived 6-17—63 W. H. Francis
Kojima B. J. Loucks
Y. Koyanagi A. Yamamoto
L. Krivoy
T. Okamura
S. Ryall
Sherrill

(Arrived 6-29-63 for 6 months' cooperative program)

Minakami (Group leader), D. Shimozuru, S. Aramaki, T.
C. Kurihara, and S. Hiraga

Miyazaki,
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U.S. -Japan cooperative study of Kilauea Volcano

For 6 months, beginning in the summer of 1963, a team of Japanese
scientists lived and worked at Kilauea Volcano in close cooperation with
the staff of the Volcano Observatory. This study was part of a program
of scientific cooperation between the United States and Japan; the program
originated in talks between President Kennedy and Prime Minister Ikeda in
June 1961. The United States' participation is financed by the National
Science Foundation and Japan's participation by the Japanese Ministry of
Education.

The main group of Japanese scientists which arrived in Hawaii June 29,
included Takeshi Minakami, Professor of Geophysics, University of Tokyo,
leader; Daisuke Shimozuru, Assistant Professor of Geophysics, University
of Kyushu; and Shigeo Aramaki, Assistant in Geology, University of Tokyo.
Kosuke Kamo, Geophysicist, University of Kyoto, Jjoined the team later.
Several technicians accompanied the group.

The principal program of the Japanese scientists was the monitoring
of seismic activity in the Kilauea summit area. To do this, a net of
about 16 short-period seismometers (mainly vertical instruments) was
placed in and near Kilauea caldera in the summit region of the volcano
(fig. A). The instruments telerecorded at the Observatory. Six
instruments recorded continuously on smoked paper drums and the others
recorded a few hours per day (or longer during periods of exceptional
activity) on photographic paper.

While the team was in Hawaii, seismic recordings were made of several
noteworthy events: earthquakes and tremors associated with the eruptions
of August and October; the collapses of July and August; several other
large earthquakes and earthquake swarms; and explosions set off as part
of the Geological Survey's program of refraction seismology.

The Observatory staff Jjoined with the Japanese team in an offshore
investigation of the south flank of Kilauea Volcano. The Kagoshima Maru,
a 1,000-ton fisheries research vessel from Kagoshima University, which
was on a training voyage in Hawaiian waters, was utilized in a L-day
echo-sounding program in August. The ship made about 400 km of depth-
profiling traverses over a submarine part of Kilauea Volcano directly south
of the summit region. Observatory members sailed on the ship and aided
in the operation of the echo-sounder, and members of the Japanese team
joined the Observatory staff in fixing the position of the ship from
three transit stations on land.

The first data-gathering stage of the U.S.-Japan cooperative program
was completed in early 1964 when the Japanese team left Hawaii. The
second stage--analysis of the data--will continue for 2 years. Results
will be compared and data integrated at future meetings, terminating in
the fall of 1965.
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Figure A.--Map of the Kilauea caldera region at the summit of
Kilauea Volcano. Locations of seismometers operated by
visiting Japanese team are shown by double circles.



Chronological summary

The month preceding the opening of this quarter was exceedingly
quiet in terms of any kind of seismic activity, and no clear trend of
tilting was indicated by the short-base tiltmeter. However, during
this quarter there were two episodes of summit collapse, two swarms
of Kaoiki quakes, and two surface eruptions of lava (if we include the
first week of October in the period of generalization).

A sharp spasm of seismic activity that began at 9:50 p.m, July 1,
1963, included a great many felt earthquakes, a countless swarm of
small quakes, and probably intermittent tremor. Rapid collapse tilting
began at Uwekahuna shortly before midnight, and at about the same time
cracks opened and pavement buckled in the road at Devil's Throat
(fig. B). This structural crisis was over by July 5 and no lava had
appeared at the surface. However, the Kilauea summit showed about the
same amount of tilt collapse as it had shown during the December 1962
eruption along the upper Puna rift. Also upward swelling in part of this
rift, as determined by precise leveling of the bench marks along the
Chain of Craters road, was as much as 3 feet in the center of the disturbed
zone. From these observations it is inferred that strong structural
disturbance along the Puna rift and its Jjunction with the Koae fault system
permitted the movement of perhaps 10 million cubic yards of magma from under
the summit region into the Puna rift system.

During the rest of July, tilting at Uwekahuna was moderately strong
westerly, a direction associated with tumescence, but there was no
noteworthy seismic activity.

On August 3, shallow tremor began at 9:25 p.m. and continued,
accompanied by a swarm of shallow earthquakes centered near Aloi that
began 15 minutes later. The quakes were felt only feebly in the
Kilauea summit area 6 miles northwest, but their intensity caused
concern at Ainahou Ranch 2 miles south of Aloi. The seismic crisis
lasted only about 2 hours, but several new cracks intersected the
Chain of Craters road, and leveling revealed surface subsidence of a
2-mile section of the road, greatest (.4 ft) in the zone of cracking.
A swarm of 30-km-deep quakes under the Kilauea summit followed the
surface crisis by a few hours (fig. ¢ ).

There was comparative inactivity, both seismically and tiltwise,
until August 21. On that day lava appeared, at about 6:00 p.m., from
fissures across the floor and up the northeast wall of Alae Crater. The
eruption lasted about 38 hours and formed a lake in the crater bottom
containing almost a million cubic yards o6f tholeiitic basalt. Careful
study of this lava lake was started immediately for the purpose of
observing all aspects of the cooling history of the lava.

On August 26 at 8:49 a.m., an earthquake of magnitude 4.9 took
place in the Kaoiki fault zone. The shock was felt strongly throughout
the island of Hawaii. Aftershocks numbered about 50 per day for
several weeks to follow. Two of the earliest of these were felt in the
Kilauea summit area: one of magnitude 3.1 at 09:48, August 26, and one
of magnitude 3.3 at 21:35, August 26.

3
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Figure B.--1963 faults and cracks along the Koae fault system on Kilauea's south flank mapped

by James G. Moore (see also Summary 30).
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A second swarm of Kaoiki quakes was initiated by an earthquake
of magnitude 4.8 that took place at 6:24 a.m. on September 21. This
quake also was felt throughout the island. Two of the many aftershocks
were felt throughout the southern half of the island: one of magnitude
3.5 at 06:26, Sept. 22, and a second of the same magnitude one minute
later at 06:27.

Large numbers of small quakes centered under Kilauea summit
accompanied the numerous aftershocks from the Kaoiki fault zone until the
end of the quarter, in fact until the beginning of a flank eruption at
Napau Crater on October 4, which will be reported in the next quarterly
summary.
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Figure 1l.--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.



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




Table 1.--Tilt coordinates at Uwekahuna'Vault, July, August,

and September, 1963

. Date N-S E-W Date N-S E-W
é June 30 505 Lot Sept. 1 503 Lol
July T 498 504 8 504 Lol
14 L9g 504 15 505 490
21 502 k99 22 505 L82
28 502 495 29 505 476

Aug. L 502 Loo

11 501 Lo2

18 503 488

25 501 Lok




0T

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

Tilt base Date Tilt coordinates Rate (lO“6 rad/mo) Date of
(location) (1963) and direction of last
N-S E-W tilting since reading
last reading (1963)
Uwekahuna July 6 L78.6 4L88.2 | 5.0 N. k2.5 W. May 10
(19°25.5' N., 155°17.4' W.)
Tree Molds L L52.6 512.9 | 0.67 S. 24.3° E. 1k
(19°26.3' N., 155°17.3' W.)
Sand Spit 6 82k.3 725.5| 9.6 S. 70.2° E 14
(19°2k.1' N., 155°16.8' W.)
Kalihipaa 3 349.2 387.5 |127.8 s. 18.3° W 11
(19°21.4' N., 155°15.3' W.)
Keamoku L 531.2 552. k4 9.5 N. 4h.9° w 10
(19°25.1' N., 155°19.0' W.)
Ahua Kamokukolau 3 521.1 548.3 | 52.9 N. 22.1° W 10
(19°22.7' N., 155°16.6' W.)
Kipuka Nene 5 L486.8 510.3 ] 6.5 S. 16.0° E 13
(19°19.L4' N., 155°16.7' W.)
Hilina Pali not occupied this epoch
(19°18.2' N., 155°18.6' W.
Kapapala Ranch not occupied this epoch
(19°20.5' N., 155°23.8' W.
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Figure 2a.--Tilting of the ground around Kilauea caldera, May 12 to
July 4, 1963. The vector depicting tilting at a given tilt
base points in the direction of maximum relative subsidence and
has a length proportional to the rate of tilting during the
measurement interval. Closed circles represent field tilt bases;
open circles, short-base water-tube tiltmeters.
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Table 2b.--Tilt coordinates and changes at bases around Kilauea caldera (see fig. 2b)

Tilt Base Date Tilt coordinates Rate (lO-6 rad/mo) . Date of
(1location) (1963) and direction of . last
N-S E-W tilting since -reading
last reading (1963)
Uwekahuna Aug. 6 486.8 480. 5 11.3 | N. 43° W July 6
(19°25.5' N., 155°17.4' W.)
Tree Molds 6 L57.0 515.8 L.8 | N. 33° W N
(19°26.3" N., 155°17.3' W.)
Sand Spit 12 821.L4 727.0 2.6 | 5. 26° E 6
(19°2Lk.1' N., 155°16.8' W.)
Kalihipaa 5 336.1 377.8 1481 s. 37° W 3
(19°21.4" N., 155°15.3' W.)
Keamoku 12 536.9 54h, 7 6.8 | N. sk° w. N
(19°25.1' N., 155°19.0' W.)
Ahua Kamokukolau 5 528. 1 555.7 9.3 | N. L7° E. 3
(19°22.7' N., 155°16.6' W.)
Kipuka Nene 9 L84, 8 510.1 1.7 | S. 06° W. 5
(19°19.4" N., 155°16.7' W.)
Hilina Pali 8 497.5 500. T 1.4 | s. 17° w. May 13
(19°18.2' N., 155°18.6' W.)
Kapapala Ranch 8 496.9 503. 5 0.3 | S. 24k° E, 11
(19°20.5' N., 155°23.8' W.)
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Figure 2b.--Tilting of the ground around Kilauea caldera, July U4 to
August 6, 1963. The vector depicting tilting at a given tilt
base points in the direction of maximum relative subsidence and
has a length proportional to the rate of tilting during the
measurement interval. Closed circles represent field tilt bases;
open circles, short-base water-tube tiltmeters.
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Seismic summary.--Events recorded by the U.S. Geological Survey
seismograph network in Hawaii fall into two categories: local earthquakes
and tremor originating in the region of the Hawaiian Islands, usually
within 100 km of at least one seismograph, and distant earthquakes
originating more than 3,000 km from Hawaii. As an index of seismic
activity at Hawaiian volcanoces, daily counts of earthquakes and minutes
of tremor recorded by seismographs in Hawaii are listed in table 3.

The earthquakes are separated into groups on the basis of region of
origin as determined by analysis of records obtained daily at the
Observatory (U, M, A, D, N, MP). Earthquakes of magnitude 2.5 or
greater are generally sufficiently well recorded to be located with
greater precision: they are listed individually in table 4. Data on
identifiable phases from distant earthquakes are listed in table 5.

Locations of the seismograph stations are shown on figure 1,
and essential data on the stations were given in Summaries 25 and 30.

1L
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs
U, M, A, D, N, and MP 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 magma 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--detected largely on the Pahoa short-
period vertical; earthquakes from a source about 30 km beneath Halemaumau; earthquakes from the upper
east rift zone and the adjacent fault systems of Kilauea's south flank (these are usually first arrivals
at Ahua or Makaopuhi); and earthquakes from other regions: Kona, Mauna Kea, etc.

"Kalapana Trail" quakes formerly listed as column 9, have essentially ceased and are thus no longer listed.

A question mark (?) in the column indicates questionable interpretation of the records due to high concen-
tration of seismic activity or an instrumental problem.

Tremor
Date (in minutes) Earthquakes
(1963) Inter- Hale- Kilauea SW. rift Eastern Hale- Upper
Deep mediate Shallow maumau caldera and East maumau East Others
slides Kaoiki rift 30 km rift

July 1 mmem mmmeem mmmmem mmmee 25 10 ----- 6 7 e
) ? ? ? ? ? 7 meme- 1 900+ mmmmmmem e
3 ? ? ? ? ? e 600+ 1 S. Pali
I e LU LI L e 34 L 5 275+ 2 Kona
5 mmmm mmmemm mmmem oo 30 ------ 1 2 65+  m e
6 e 29 —---e- 1 1 38 1 Offshore
T cmem mmmmmm mmmmem —mee- 31 8 - 1 33 e
8  mmme mmeeem memeee 1 32 11 ee--- 1 3 -
9 e mmmmme mmeee- 3 kg 19 ----- 6 31
10 eem mmmmme mmmmee e 35 K e —— 1k 16 1 Mauna Kea
11 R 23 20 e---- 6 10 s
12 mmem mmmmmmmmeee e 32 5 e---- 3 5 mmmmmmmmmmemmeoo
13 12 —----=m mmmeee - 30 9  m---- 11 2 e oo
14 e 60 11 2 6 < T
15 S 80 8  aeee- 11l e oo
H LT T T 37 30 ----- 2 1 e
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor Earthquakes
(in minutes)
Date
(1963) Inter- Hale- SW. rift |Eastern [Hale- | Upper
Deep | mediate | Shallow ] maumau | Kilauea and East maumau East Other
slides | caldera Kaoiki rift 30 km rift
July 17| 4 |----- |----- | ----- 60 3 ) ----- 1 3 |
18| ----} ==} - ]| ----- 50 10 ] ----- 5 7 |1 Kona
19| ----}----- | ----- | ----- 50 T ) ----- 2l 3 |-
2Ye}) [REURUU RV [P [ 45 5 | ----- 3 3 |1 Kohala
1 Mauna Loa
o3 I [ R e 60 i ] ----- 3 10 |1 Honokaa
7Y-3 [T (R I 1 b1 11 ] ----- 5 8 |---mmmmmee o
51 [T R B L6 21 ] ----- 3 3 |1 offshore
1 Mauna Kea
SYTN [ I [ 1 70 5 | ----- 2 6 |2 Offshore
13 (RS ISR I R L6 11 | ----- 2 I R LT
-3 (TR PR (PO (A L5 6 1 T L R s T
-yl [ L R 50 8 | ~---- L 3 | -memmm e
PoYc )] (U [N (VI I N 6 | ----- 8 1 |1 Mauna Kea
29 --== | - |- | ----- 90 30 | ----- 2 el B et
510} (SR (NP (I 60 8 | ----- 5 ---- |1 Mauna Loa
31 ---- | ----- | -=== | ----- 100 25 ] ----- 11 el R e
Aug. 1| ----|----- 8 | ----- 65 9 | ----- 9 1 femmmmmr e
ol ---- 37 | ----- | ----- 70 8 1 9 il [T R R
3| ---- 50+ | ----- 2 50 13 ] ----- 53 200+ | 1 Offshore
TR I R 2 ] —---- 37 12 | ----- T1 3 |1S. Pali
1 Mauna Kea
g s| 13 |- | | - 48 12 | - 9 J [ U——
6| -l cocee e | - Ly HRTSR [ L 2 |-
7l 46 | ---= | -eeem | ----- ok 18 | ----- 8 T |1 Hualalai
8 3 |- |- ]| ----- 4o 9 | ----- 21 1 |-
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Table 3. --Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- Hale- SW. rift| Eastern| Hale- | Upper
Deep |mediate | Shallow |} maumau | Kilauea and East maumau| East Others
slides | caldera Kaoiki rift 30 km rift

Auvg. 9| ----|~---- | -=-==- | --=-- 50 7 —--- 2 Lo v
0)----|----- ] =-===-=q -==-- S > ---- 2 L il LTI ——
T ([P DGR (IR, (- 60 11 - 3 R .
12 )---- | ----- 3 | ----- 81 11 ——— 5 5 | smemommmee el
i31----{----- | ------1----- 73 T ---- 1 17T | ===
LT R o BEEETE RN BEE T 85 > ---- 1 |----- 1 Oahu
ny----}----- | -1 ----- 80 6 ---- 2 6 1 Offshore
16 --a- | -mmeme | —mm--- 1 80 6 -—— 1 T
17l ----|---=- | - | ----- 88 6 - e
o) [RNNPRN DUNUIPIE [UPINRI |- 91 6 -—— L 6 | memm L
19 2 |----- | -mmemm | ----- %6 6 -—-- 2 8 | mmmmmm el
20 R T B 105 8 -—-- 1 T | ===l
21 Eruption starts at 18:00, 50+ 13+ S e | BT5+ | e
22 continuous tremor. Eruption 12+ 5+ -——- ? EOR T
23 ends 08:10. 30+ 2+ 1 3 ? | e
72 ) T I T e 35 5 -—-- 2 L 1 Hualalai
25) ---- }----- |} ------}] ----- Lo 1k -———- 5 3 1 Kawaihae

1 Offshore Maui
26| --== | --=-- | ------ 1 70 375+ ---- R B el
o7l 38 |----- | ------ I ' 63 85 -——- 5 2 1 Mauna Loa
281 ---- | ----- | ------ 1 92 83 -—-- L 1 Kona
1 Offshore

1o} [ PRI e B 60 23 ———- 8 | mcemm | s
30 b -} -] ----- 50 31 - 5 1 | ===mmmmmmme -
31y ---- |-} === ----- 5 32 2 15 | ----- 1 Kona
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- Hale- SW. rift| Eastern| Hale- | Upper
Deep | mediate | Shallow | maumau] Kilauea and East maumaul East Others
slides| caldera] Kaoiki rift 30 km rift
Sept. 1| 14 j----- | -=--- | ----- 70 35 1 9 1 J1 Mauna Loa
1 S. Pali
X I N IR BEL LR 80 35 ———— 5 (G T
3f---- -~ | ----- } ----- 102 7T ---- 3 2R e e T Tup——
N PR R R EEIE IR 53 20 -—-- 9 R T
>3 [ S B R 65 30 ——— 2 1 f-emmmmmmee o
61 - ——= ] —==== | ----- 1 50 30 -—-- 2 2 |2 8. Pali
3 Kona
T ----1----- | ----- 1 60 30 ---- T 2 |1 offshore Maui
8l ----} --==- | ----- | ----- 60 Lo -———- 1 3 |2 Kona
1 Mauna Loa
9| ——-- | ----- 9 | ----- 69 35 ---- T 2 |1s. Pali
10|l 15 | ----- |} ----- | ----- 120 ok 1 19 - | mmmmmm e
1mf----y----- 1----- | ----- T1 22 ---- L D [ Ty u
12 TR DI 1 60 2k -—— 2 5 | m-mmmmmm el
13} 30 | ---=- |} ----- | ----- 85 8 - 1 5 |18S. Pali
JIT N R R B 110 28 --z- 2 I O
15} ---- --=——- | ----- | ----- 75 27 ———— T 2 115, Pali
16} -} == | -} - 120 32 | ----- b 2 |18, Pali
1 Offshore
17l 32 | - | ----- 1 150 33 —— T 6 | 1 Offshore
18 e e | e ) - 115 L 1 5 L | 2 Mauna Kea
19] —eec ] o= | ----- 1 170 I T 5 | 1 Kona
20| === -==-= } o= | ----- 85+ 75 1 2 | mmmmm ] e
o1l 26 | ---=- | ----- 2 155+ 1960 3 —e-- 2 | 1 Offshore
1 Mauna Kea
) I e R 2 120 1300 2 1 2 L T T T




6T

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

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

Tremor
(in minutes) Earthquakes
Date .
(1963) Tnter- Hale- SW. rift | Eastern | Hale- | Upper
Deep | mediate | Shallow | maumau | Kilauea and East maumau| East Others
slides | caldera Kaoiki rift 30 km | rift
Sept..23}----| ----- } ----- 1 130 740 5 i TR
I I T Tl It 190 580 T 8 12 |1 Kona
1 Mauna Kea
25)----| ----- | ==-=- | ===-- 200 305 -—-- 1 9 |1 Offshore
26|---- | -emm ] mmmem | mee-- 200 160 T 3 10 | mmmmmmmm e
o7l 20 | ~---- | --m-- | ----- 170 120 7 L 11 | ommmmm e oo
o8)----| —mmee | cm-ee | ----- 160 135 T S
29l T2 | ----- | ----- 1 185 130 ———— | mmee- 5 |1 Offshore
30f----| ----- | ----- | ----- 185 95 —--- 2 R R
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Table U4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey

July, August, and September, 1963

Entries for a given quake are: date, origin time (Hawaiian Standard Time), epicenter, depth, magnitude
Except for smaller earthquakes of special interest, only earthquakes with
magnitudes of 2.5 or greater are included in the list.

and felt report.

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 kilometers {19°24.1' N., 155°17.1°

Ww.).

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

Further

statistical study of this group which occursin the swarm periods during Jdly 1 to 6 and August 3 to L
gives a mean epicenter 19°21.5' N., 155°1L' W. about 2 km south of Aloi Crater at near-surface

depth.

In Summary 24, "Kaoiki" was introduced as a symbol for listing any of a family of quakes with mean

focus 19°24' N., 155°25' W., h=3 to 8 km.

This symbol is used in the following list.

Date Time Magni-| Depth Epicenter Felt
(1963) tude | {km) Report
h m s Lat. N Long. W. Description
July 1 | 08 39 | 20.7 2. U | mem e [ e Upper east rift------=] —-comomomoooo-
1] 08 Lo |sk.4|l 2.6 | == |------m- | mmommme- -==-30-=====mmm oo Felt at Volcano
2 | 06 06 | 54.1 3.0 | ~== | ----mmmm | mmmmeee N Ve YT TmT SRR RUPRR R [
2| 06 18 | 22.9 2.9 --= | -mmmmmmm | o e L T [T p———
2] 06 L1 os5.7 3.0 | === | ==mmmmme | mmmme-- mm==@O=mmmmmmm e | e
2| 06 Lt | L43.k 3.2 -=-- |- - s e [
2 | o7 15| 23.4 2.7 | --- | === | =—=m=----- R R B
2| o7 371 30.1 2.9 === | --mm-mom | mmmmm - ====Q0===-mmmmmmmmmmem | e
2| or 41| 23.4 2.8 == | =mmmmmmm | mmmee - m===30=mmmmmmmmmmmmmme | e
o | ot 54 1 07.5 2.9 === | =mmeemmm | mmmmeee- e L T T T p——
2] o8 08 |28.9 2.7 === | -===-cec | mmmmmme- me==80mmmmmm e mmmmmmee | el
2| o8 22| 09. k4 2.7 | === | =-===mmm| === mmmmm- cmmedOmm e m e | e
2] 08 451 30.6 2.5 === | ==meemmm | mmmmemm mee=d0=cmmmmmm e | e
2| 09 371 37-2 3.1 | === | memmmeem | emmmm e e 1o LT I L LT
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Table L. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1963 --Continued

Date Time Magni- |Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N. [ Long. W Description
July 2 09 | 46 J11.0 3.3 e I Upper east rift------ccee]ommmmmomeooo
2 10 | 00 |25.3} 3.5 e T S gy
2 10 | 17 f10.4 3.0 SRV R V- ~==30==mmmmmmmmmmmmm e | e
2 11 | 18 |38.8] 2.0 e | o] e YR, 1o YR RPN SR pISSY PR RS
2 11 | 23 [55.8] 2.k e | s mmmmeeea- SRR, T YETRRpR R RPU R RR RS A
2 | 11| 36 |o1.8] 2.0 R e e 1 Yy
2 11 | 49 |51.7] 2.8 N H T B LTt —==d0=mmmmmmmm e L
2 11 | 55 |s51.1] 2.0 S Y [ Y 1 S PRI
2 | 13 | 16 |24.3] 3.0 T e PR 1o YT RS RRRSRRRRSS [
2 13 | 19 |17.8] 2.9 R T B T
2 13 | 23 |51.7f 2.7 S T T T R ~==d0-==mmmmmmmmmmmm e
2 1 | 29 f42.3] 3.1 | mmmmmmee] mmmmeeee- e [ LT ] EE T T ————
2 15 | 36 |55.7} 2.8 e e B s Y
2 15 | 49 [32.2] 2.8 I T B SRR [o JETRyRpU R PR UPRpS R UPRRPURP [P S U
2 | 15 | 52 |32.9] 2.6 e BRI TEE LR mem@Ommmm e e
2 15 | 57 |12.8] 2.3 B T B —==d0=m=mmmmmmmmmmm e e
2 16 | 2k |11.4 2.3 R [ T SR Yy
2 17 | 51 |13.44 2.1 5 19°19.0'| 155°09' 8 km NE of Apua Point---|----ccoeeocoaoooo
2 18 | 16 [00.8] 2.1 SR [ TSI [ —— Upper east rift--------ofomoommmmoooo
2 18 | 35 |3L4.71 2.k S T B SRR o YRy LSy |
2 18 | 59 |18.6f 3.0 1 SR, e YETRpUpRyRpRR RS R | ——
2 19 | 38 |45.7) 3.1 R I T B o S I T
2 19 | 45 |39.71 2.4 R N B o S
2 21 | 55 |17.4 2.8 I I B m==@O0=mmmmm e -
3 | oo | ok [25.7] 2.3 | -== | cmmemmmn] —mmmmmee- e @0 mmmmmmm e mmmmmmm | e
3 01 | 06 |4k.8 2.2 e T B et Lo T T
3 02 | 56 |19.44 2.7 el LT IR ===00=m==mmmmmmmmm | mm oo
3 03 | 58 |23.20 2.1 R T e s L R s I e
3 ok | sk |55.14 2.0 R T B e T e m==Q0 === mm | e
3 05 | 41 |28.3] 2.6 R e HE T —==d0=mmmmmmmmecm e e
3 06 | 16 |27.9 2.7 R I HE T T T —==dO0=mmmemm ] o
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Table U4.--Local earthquakes recorded by'seismographs of the U.S. Geological Survey,
July, August, and September, 1963--Continued

Date Time ngni- Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N Long. W Description
July 3 06 | 30l15.7] 3.1 RO (ELLE DL BT Upper east rift---------- Felt at Voleano
3 106 37]3L.7] 2.0 -1 -] - S Lo ittt [T S R
3 10 | 11|36.4) 2.3 R T T B e Lo LTSRS UpU PR SpRpUpRp |
3 16 | o1 ]o8.4} 2.7 el T T s Lo T
3 16 | 28|53.4] 2.0 e [T ~==Q0 === e e
3 1193038 2.6 | == | ----emm] -mmmm--- R R ns Eonr T
3 20 | 31|51.5] 2.5 el Rl TR ~==Q0-=mmm e L
L 00 | 12150.9] 3.3 el BECEEEEETY BEEPEEEETE R e R e Felt at Volcano
L 05 | 03 |Lko.4] 2.3 il BEEEEEEEEY BT e e R i T —
L | o6 | 45]18.0] 2.8 13 | 19°22.3'| 155°55.6'|16 km SSW of Kealakekua |[-----=---cecccoooooo
L o7 | 38|31.4] 2.9 13 | 19°25.3'| 155°59.0'|13 km SW of Kealakekug-=-f -=--ocomooooooooo
L 08 | ok |11.2| 2.9 el I Upper east rift--------=- Felt at Volcano
L | 08 | 39]09.9] 2.6 el e Bt R e e
L 10 | 52 |12.7| 2.4 -— ) -] - s Lo s [t R
L 12 Jos|ok. L} 2.8 el I B ettt s L it IErr T
L 1T forjo2.7] 2.6 el BECEETETEY B -==Q0===-mmmmmm e o
L | 17 | 55 |57.4) 2.8 el BEEEE TS IR R R e
L 17 | 58 113.9] 2.5 el EERnREt BT ===80-mmme e e
L 20 | 06 |26.7] 2.0 el BELCE T IR s (S L el It T T
i 20 | 07 ]13.0] 3.0 el Bttt Ittt e Lo it Felt at Volcano
5 03 | 19|27.21 2.5 e B e T KM 30--=-cmmmmmc e e
5 15 | 14 | 34.5) 2.5 e T I Upper east rift----ceeemme] mocmmeeee e e
6 16 | 34 Ju43.2] 2.2 el Bt B —==d0-===mmmmm ] e
6 17 | 12 |or.1] 2.4 3 | 19°16.8"| 155°04.0'|13 km SW of Kalapang====-| -c—ccocoommoconon
7 o1 | b2 |19.0] 2.8 et e KM 30-==cmcmmmm e Felt at Volcano
10 16 | 32 [4k.0] 3.4 13 | 19°55.5'| 155°28.8'|18 km SSW of Honokaa----- Felt at Kamuela
11 o1 | 39 |26.0] 3.3 8 | 19°16.5'| 155°16.2'|12 km S of Ahua Felt at Volcano
seismometer.
11 o2 | 43 |57.5] 3.8 3 | 19°15.2'] 155°10.1'|3 km ESE of Apua Point---| Felt at Volcano
to Hilo.
11 03 | 10|14.7] 3.5 el Bl Bttaats Upper east rift---------- Felt at Volcano to
Hilo.
11 11 | 29 |19.8| 2.5 Tl BECEETET N BT RET KM 30-==c--cmmmmommmmmmoe] e oo
12 21 | 36 [11.5] 2.2 el i EEEE TR Upper east rift---------nf cccmmmmmmmocoo
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Table k.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1963--Continued

Date Time Magni- | Depth Epicenter Felt
{1963) tude | (km) Report
L m s Lat. N. Long. W Description
July 14 {08 10 | 16.0] 2.6 NP S, [ —— s Ty
1L | 22 54 | 54, 7| 2.6 S e ey @O mmmm e mccmmmmmmmmmm | m
15 | 22 uy | 10.3) 2.6 B [T e tgaper east rift-----ccmmmo | cmmmme e
17|18 43 | 36.0] 2.3 T 0
18111 o7 | 6.0} 3.3 8 [19°22,0' | 155°52.3' |18 km SSE of Kealakekua Felt at
Honaunau.
18 |16 28 | s1.7] 2.4 B T I KM 20--=-coommmmmmcmmcccce | mmmmmcmmm e
19 | 20 12 | 36.5] 2.5 e | e | mmmmmmeem Upper east rift------ecmem | ccmmmmmao o
20 | 00 03 | 21.2] 2.7 13 | 20°0Lk.0' | 155°37.2']10 km ENE of Kamuela ~ | —m==oecmmcmacea
seismograph statiomn.
20 | 11 26 | 43,51 2.3 mee | e | mmmmmee- Kaoiki-=memmcmocmcmmmcmcee | e
20 | 12 31 | 31.5] 3.2 13 ]19°10.8' | 155°36.9'|12 xm NNW of Naalehu----==| -=comccmeoamuao
21 |17 24 | 02.0) 3.2 13 119°59.0' | 155°2L4.2'|13 km SE of Honokag--=-===| ===ccmccmcuaan-
23 |01 37 | o1.0]- 2.8 3 | 18°59.0" | 155°13.5']|32 km SSW of Apua Point--= | —=---cemeeaooan
23|03 52 | 10.8] 3.2 SEUPER NN [ TETSVRRRIPR | ¢ ¥ ({0 IR SRRy Sy S
23 | o7 38 | 12.6] 2.7 13 | 19°50.9' | 155°32.1'|13 km ESE of Waikii-====-=] =cccmcomamoaoaz
ok |19 18 | 03.5] 2.7 3 119°36.9' | 155°25.8'|14 km NNW of Mauna Loa | =-----=--ecaua-
seismometer.
25 |16 18 | 15.5] 2.8 13 | 18°57.5' | 154°58.2'|41 km SSE of Apua Point | ---------ecamam
o5 118 19 | 36.1} 2.7 13 ] 19°L45.0' | 155°58.9'|27 km NNW of Kealakekua | -—=---c--eomuo-
26 | 03 21 | 19.71 2.3 B I I Kaoiki-=memmmmcmmmmmmcmme o | e
o8 | 03 32 | 10.5) 2.4 13 [ 19°51.5' | 155°38.2'|2 km ESE of Waikii-==-=c-=| —ccmmcmommmaao
29 | 08 39 | 12.5) 2.7 R ICE i B e Kaoikimmmmmmmmmmm e mmmccm e | mmm e
30 | ok 32 | sk.o] 2.4 8 | 19°47.5" | 155°26.5'|34 km NNW of Mauna Loa @ | ==--=--meemeema-n
seismometer.
Aug. 1|01 10 | 52.4) 2.9 R I B ettt KM 30--=m-mmmmmmmmmmmeee Felt at
Glenwood
and Volcano.
2 |10 06 | 29.3] 2.1 el EEEEEEEE N PR PR KM 30----mm-mmmmmmmcmmmee | e
2 |1k 53 | 03.1| 2.8 e B KM 30---=---mmmmmmm e | mmmm e
2 l17 55 | 00.4] 2.0 R el Bt Upper east rift---------eo| =-cmmmmmccomam-
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Table L4.--Locel earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1963--Continued

Date Time Magni-| Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N. |Long. W. Description
Aug. 3] 06 41 J22.0 2.6 8 | 18°Ly: 154°57" |64 km SSE of Apua Point [ —=--==-emecccoeo-
3123 21 |02.5 2.0 e | —emmmeee] memeeeea Upper east rifte-ececeee | ocmmmcmmcccaee
3123 47 ]35.0 2.0 R e B e o JeTR T [ LT uu R
4 | oo 10 |L49.5 2.7 S IEEC TR PR mmeedOmmm e f e
4 | oo sh 11.7 2.3 T I L TTrr R s [o TR Ry RIS S
Ljor 13 ju48.1 2.3 R T T Teuv [P ¢ Qi To VU I
Ljol 39 |s5k.9 2.0 i BEEE TR BT Upper east rift------== } eceeomammeoao
L]o2 57 |06.5 2.0 ——— | ] e memedOmmmmmmm e | e
4103 45 153.0 2.3 3 | 19°18.8'| 155°0.5' |14 km WSW of Kalapana | ---==——--coccaoao
Ljot 17 |L40.5 2.0 R B Bttt 1Upper east rift------ee | cccmccccmcacaaoa
Lot 54 ]58.6 2.3 T B KM 30=-cccmemmmmmmmmcce | e
L]o8 53 [35.3 3.k 13 | 20°02.3'| 155°18.8'|9 km NW of Laupahoehoe |Felt at Kamuela
5108 15 j22.1 2.5 ——— | ] mmmemeaa Upper east rift-------c= ] ccoccmmmamo
7107 sh 123.0 2.9 13 | 19°45.9'| 156°00.8'|7 km NE of Keahole Point] -=-=--cceeceaeaoo
8116 13 ]55.2 2.2 el I Bttt KM 30-=ccmmcmmmmm e | mmmmmmeeeie el
8116 14 120.0 3.3 el Etttd BT KM 30--cmcccmmcmccceeem Felt at Volecano
8122 o4 J1k.1 2.1 R T B Upper east riftee-c-cece | cccmcmmoce oo
9|18 41 fu3.0 2.4 R I T Yo B R ol [ n T e
10 | ok 10 j08.0 2.5 ——— | ]| mmmeeee- 3 O T Tl [ T T T —
1211 09 JL2.6 2.2 R e BT Upper east rifte----cee | cccmmmmmceo
14 ] 05 25 ]38.1 3.5 30 | 21°28! 158°06' |Waianae Mountains near | Felt in Oahu
Kolekole Pass, Oahu.
15| 10 31 ]38.4 3.4 |shallow 19°35.7'| 155°58.8'}11 km NW of Kealakekua | -=-=--=c-c-u--m-
15111 01 ]19.0 2.3 - | ——————] - Upper east rift-------=] =ccccccccccno
18|16 4LC | k1.3 2.2 ——— | ] memeeee- e L B
1902 03 |00.1 2.8 ——— | o] meeeeee- KM 30-=c-ccmmmmcmmmcc o | e
ol | 03 02 |20.5 2.9 13 | 19°L40.2"| 156°02.9'|8 km SSE of Keahole | ===--cecmcocoanaa
Point.
o5 | 06 55 |05.0 2.3 13 | 20°00.7'| 155°49,8'| 4 km SSE of Kawaihae-—=| - ccooooo ..
o5lee | b1 fu3.0| 3.1 | 13 | 21°23' | 156°29' |4k, ™ NNW of Haleakala, | ________________
25123 | 35 |Jus5.0 | 2.3 | --- | -=------| -------- KM 30———— oo | oo
26108 | b9 |17.6 | 4.9 o= | —mmemmed] cmmeee-- Kaoiki Felt island-wide.
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Table k. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,

July, August, and September, 1963--Continued
Date Time Magni-| Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N Long. W Description
Aug. 26 ] 09 48 | 23.3 3.1 ——em | e e Kaoiki-m-mmeomcmee o Felt in Kapapala
and Kilauesa
summit area.
26| 15 2L | 38.2 2.2 Tl [ T Teytyy U, Ka0iki-=mamemmccmcmcmen | e
26|18 17 1 05.9 2.0 SRR TSR OI IR, o [ JETRMPR PR UVRPURIRPRS [
26118 ho 15. 4 2.0 e G TTSSPSE SRR — Qommmmmm e | e
26| 19 28 | 2k.5 2.0 RO ST [ s o ToYRTRRpI SRR UPpUUPR (P
2619 3 12,7 2.0 il I T T Trurgy [ OR—. cmmm@Ommmm e | e
26| 1 iy 119.7 2.6 SR TSR PR — VoLt PRI RPN [
26121 | 35100.0 3.3 e I B e e L L Felt in Kepapala
and Naalehu.
26 | 22 17 131k 2.0 el IEEEC Tl [T mmmmdOm e e | e
27| 02 20 |ok.2 2.2 SR [T Tty R mmmedOm e m e | e
271 13 13 137.5 2.9 el I I e I QO==mmmmmmmmmmmcmee | e
o7 | 1k 10 let1.7 2.3 R L T TN erm—— s o T ] T T
27| 19 07 }30.6 2.9 8 19°23. 4" [155°36.L4" | 2L km west-northwest of | «---cemocccmaa--
Desert seismometer.
28 | 05 ik Jo03.8 2.7 <3 19°29.8' | 155°56.0° | 3 km southwest of Felt in
Kealakekua. Kealakekua.
28 | 05 51 }159.8 3.6 13 18°59.7' | 155°18.2° | 31 km east-southeast  |-----cmoccmenoaa-
of Naalehu.
29fo1r | o6 |L3.L ] 2.9 SIS [ ——— KM 30-mmmmmmmmmmm e e
29 | 21 10 | Lko.L 2.7 I e B et KM 30--=-=-m-mmmmmmmme e
30 | 10 58 | 48.6 2.0 10 19°19.2' | 155°12.8' | 6 km southwest of =  |-------c-momoon-
Maksopuhi seilsmometer.
31120 | 24 |os.5 2.5 8 19°35.1' | 155°53. 9! %eﬂaﬂgﬁ%-northwest Of |-=--mmmmmmm e
Sept. 1|01 ok 17.7 2.3 R el Ittt KM 30==wmmmmmmm e oo e
1]11 31 |15.1 3.3 3 19°11.9' | 155°39.3" | 17 km NW of Naalehu---- [Felt in Pahala
1]21 43 |509. 2.6 30 19°14.3"' | 155°21.8" | 11 km south-southeast [--=------==------
of Desert seismometer.
2110 05 |38.4 2.2 I [T Teyuyuyny R p— Upper east rift-------=|-=ccccmmcccccm-




Ge

Table 4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1963--Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N Long. W Description
Sept. 3 | 12 | 5k ] 30.6 3.6 SR (TS TRy, N K20ikie=mmmomcmaaoaaacae Felt in
Kapapala.

3113 ]| 51]57.2 3.0 R CTTSORUNUIEE PR S o cee-DOemmme e

3117 | 17139.7 2.1 STEE TSIy PO ceedOmmmmmm e | L

3118 | 25|0k.5 2.9 MR (SN, P SRR o Yy Felt in Kapapala

L p 21 ] s8)37.4 3.1 SIS T TSR PR KM 30ccmcmcomeccccccee Felt in Kilauea
summit area.

6] 00 | 54 fus5.4 2.5 8 19°29.0' | 155°53.5'|5 km SE of Kealakekug-==-]--=--c-ccmceacax

6 | o2 | b1]37.6 2.3 10 19°16.0' | 155°13.2'|13 km SSE of Ahua = fe-cmemmcmcccmooa-

seismometer.

6103 | 30]016 3.6 3 19°29.1' | 156°02.9'|15 km WSW of Kealakekua | Felt in
Kealakekua
and Captain
Cook.

6|09 | 10]L48.8 2.1 8 19°17.4" | 155°14.3']10 km SW of Ahua @ | ------mmmmmom-

seismometer.

6 | 22 | 4b7]53.0 2.6 5 19°28.3"' | 155°52.2']8 km SE of Kealakekua | ------c-ccco---

7105 | or]ko.o 2.2 S [T SOUV IR [ —— Kaoiki~emmocomcomcccmcae] mmcemcmceeeo -

7105 | 3]11.2 2.1 10 19°19.8' | 155°11.8'|5 km SW of Makaopuhi | -------cceccco-

seismometer.

7112 | o1]18.6 2.9 13 20°48" 155°12' 100 km NE of Kamuela=--=|] --c-ccccecmaua-

7118 | ok]17.k4 2.1 PR T T TEPRRR R Upper east rift--=-=-===| -cccmmmmcau---

8 1ok | L8]ok.9 2.4 8 19°L0.2' | 156°05.8'|11 km west of Kailua--- | -=---ccmcmceaan

8112 ] 09]36.8 3.0 3 19°12.3" | 155°34.8'|16 km north of Naalehu- | ---------cc-m-=-

8112 | 43}L3.9 3.0 3 19°22.6"' | 155°54.1'|1 km south of Hookena-- | ----ccccoecae-a-

8123 | 37]06.0 2.3 R BT R Kaoiki---==-=ccommmmcce | mmmmmeeeee oo

9| o1 | 33]L43.4 2.3 10 19°17.1' | 155°09.3'|9 km SSE of Ahua = | ==--cmcmcmcaann

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

July, August, and September, 1963--Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N. Long. W. Description
Sept. 10| 00 21 | 23.8 2.0 10 19°20.7'| 155°17.0' |4 km SW of Ahua seismometer|------eceeacooooo
1]08 00 ] 39.5] 3.2 el I e T KM 30=--cccmmmmm e Felt in Kapapala
1323 58109.5| 2.3 8 | 19°16.1'] 155°13.7'|5 km WNW of Apua Point---=-|--ceccoomcmnon
151] 02 22 158.3 2.9 5 19°16.5'| 155°12.6'|3 km NW of Apua Point------ Felt in Kilauea
summit area.
15102 50 | 48.6| 2.7 e I B T KM 30-=c-cmwmcmmccccccrceme | cocc e
15| 02 53 | 56.0] 2.3 PRI (R . ——— KM 30=--=commcemcomrcmncoce| moccomc e
16| 00 24 j07.9] 2.0 8 | 19°14.8"] 155°21.4"[11 km SSW of Desert = W |--ecc-cccencccnna-
seismometer.
16| 20 34} 11.5] 3.8 13 | 18°48" 156°39' 1100 km SW of Hookena=--=-cc|-=ccecmmcccamanax
17} 13 25125.8] 2.8 5 | 19°21.3"] 155°17.2'f 3 km SW of Ahua seismometef -====v--=-c-c-m--
17| 1k 121 17.4] 2.8 13 | 19°21! 156° 34! 73 km WSW of Kealakekug---=|~c--cmemccaammaaa
181 o7 541 L43.5] 2.1 < 3 | 19°L48.2"| 155°31.7'|6 km north of Pohakulog--==]-=-=cemcmrcecaaanx
181 08 07 157.5| 3.5 13 | 19°50.9'| 155°32.2'|11 km north of Pohakuloa---|Felt in
Pchakuloa
18| 21 31| L45.2] 2.6 SRR | e T——— K80iki--c==mrmcocmecccocoa] cmmm e e
18] 21 33| 4k.7] 2.3 S R T rn—— B L T B T e
18| 21 50 | 33.2] 2.2 cmme | el e B o ] L n T P
19| 06 23123.71 3.4 3 | 19°28.3'| 155°54.5"'] 5 km SSE of Kealakekua----} Felt in
Kealskekua,
Captain Cocok,
and Hilo.
21 00 17| 48.0f 3.1 13 | 20°27' |156°25! 4O kxm SW of Heleakala @ | -=c=m-=-=c=m-=mx
seismometer.
21| 00 19]05.71 2.5 13 | 19°53.1'| 155°2L4.0'| 8 km SW of Keanakolu =  |----------c----=-
21| 06 24 | 26.5] 4.8 e BT Kaoikiemmm-mmmmmmmme e Felt island-wide
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Table L. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1963--Continued

Date Time Magni- | Depth Epicenter Felt
{1963) tude {xm) Report
h § m s Lat. N., | Long. W. Description
Sept. 21| 06 33 2k.0] 2.3 R USSR Kaoiki-e==cmommmmmmmemee | e o
21| 06 Lol 59.4] 2.8 SR DTSSR R ~==d0==mmmmmm e | e
21 ) 07 ok} 28.8] 2.4 SYSTR [EETETSpIIE [ —— m==d0=mmmmmmm e | e
21 ] o7 hoj 27.4] 2.2 | - cmmmemeo | ameee-- R [ YT yUpRpUpUROUpUPIRpRpU RS
21 ] 08 381 23.3] 2.3 el IE LT uplieny [ RN Vo YET PR UpUPIUDUPISEDUpUPI DU UG |
21} 08 46| 16.51 2.4 RIS [STSPNDII, | —— SRR e Y Py [
21} 10 02 59.1] 2.2 S T TSN, I SRPRING Yo TPy pR R |
21|18 hbot 43,71 2.3 Y [T, RIS mee@Ommm e m e
21| 20 18] 15.0] 2.2 el [T TTSyRypiviuy IR B [c T uyRpyRPUPIVRpHPSPIRpR SR |
214 23 191 11.0] 2.3 SR TR, m==d0-mmmmmem e mmmmmmm e |
22| 06 26 17.4] 3.5 SR I TSSTRR [ e Lo T Felt in Hilo,
Kapapala,
and Kilauea
summit area.
22| 06 27 24. 4] 3.5 cee | mmemeeee | e Kaoiki--=-m-mommmmmmemmee Felt in Hilo,
Kapapala,
and Kilauea
summit area.
221 o7 33 23.2] 2.3 SR DSTSrA e Kaoiki-=m=ccommmm e | e
22| 17 161 33.4] 2.2 Y TS TSR [ e L Y
221 19 23] 34.3] 2.3 ———— e | e s Lo L e nd I TR
231 21 uhf 11.4) 2.6 Y T TSTSpuyiruiy [ ~==30=mmmmmmmm e e e
oL 1 o1 481 ok.9| 3.4 5 19°26.6" | 154°57.1' | 6 km south-southwest of Felt in Pahoa
Pahoa. and Kapoho.
24 1 05 581 22.3] 2.7 5 19°36.0" | 155°21.3' | 4 km northwest of = | —-memmmmeoaoa-
Keanakolu.
ol | 08 18] 02.2] 3.3 8 19°16.5' | 155°53.3' | 13 km south-southeast of | ~----cmemmea--
Hookena.
ok ] 09 36| 16.0] 2.1 25 19°30.1' | 155°05.3' | 24 km south of Hilo = | ====-=ccccem-n-
oL | 23 541 58.01 2.3 13 19°09.9' | 154°59.1' | 37 km south-southwest = | ==--ceeeceeum-
of Pahoa.
25] 20 02]11.5] 2.6 35 18°58.7' | 155°25.1' | 21 km southeast of | —--------emon-
Naalehu.
26| 05 01| 27.6| 2.1 8 19°26.8' | 154°57.0' 1 5 km south of Pahoa-------| ------cno--mo-
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
July, August, and September, 1963--Continued

Date Time Magni- | Depth Epicenter ‘ Felt
{1963) tude (xm) Report
h n s T 1at. N. Long. W. Description
Sept. 27 117 | 09 | 2k. 7] 2.9 3 19°25.8" | 154°57.3' | 7 km socuth-southwest of[Felt in Pahoa
Pahoa.
27 |20 | o4 | 20.0] 2.3 B I B LT Y o R B T u———
28 o2 | 45 | 33.9]1 3.0 3 19°26.8" | 154°56.1' | 6 k¥m south of Pahoa--- |Feit in Kapoho---
29 |1 1 10.6] 2.4 8 18°58,2" | 155°18.0" | 51 km south of I [ETET TSR
Uwekahunéa
' seismometer. : :
30 |08 | 28 | 10.0f 2.4 5 19°26.9" | 154°5L,6" | 7 km southeast of Pahoa-=-cemmccccccaac=




Table 5.--Distant earthguakes

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

July k4, 1963 July 10--Continued
M Z eP 11:06:56.7 4 U PEZ  iP b9 4
A 7 eP 56.4 4 U PEZ iR 05:45:31
D 7 eP 55.4 a U PEE iS 05:39:02
MP Z eP 56.4 4 U PEN il 05:43:26
U 7 iP 56.6 4
Pa 7 iP 58.1 d C&GS card 55-63:
Na Z iP 53.3 d 05:22:57.1
Ka Z iP 59.1 d 46.3° N., 152.9° E.
Hi Z iP 59.1 a Kurile Islands region
Ha Z iP 11:07:03.1 & h about 33 km
U PEZ  iP 11:06:56 4 Magnitude 5.6 (CGS)
U PEN i8S 11:13:59 6.1 (HVO),
C&GS card 5L4-63: July 1k
10:58:13.2 '"‘
26.3° S., 177.7° W. M 7 iP 17:16:58.6 4
Tonga Islands region A 7 iP 58.1 a
h about 158 km D 7 iP 57.3 d
Magnitude 6.75 (Pas) MP 7 iP 58.1 d
6.75 to 7 (Brk) U Z iP 58.3 4
6.5(Cas).
C&GS card 57-63:
July 9 17:06:38.6
39.4° 8., 174.9° E.
U PEZ eR 09:57:02 North Island, New Zealand
h about 189 km
C&GS card 55-63: Magnitude 6.0 (CGS).
09:24:33.3
8.5° N., 83.0° W. July 15
Costa Rica
Panama Border Fa Z Tmax OT7:11:51
h about 31 km
Magnitude 5.1 (CGS). C&GS card 57-63:
06:28:21.7
July 10 51.8° N., 176.8° W.
Andreanof Islands, Aleutian Islands
M 7 iP 05:31:49.4 4 h about 33 km
N Z eP 50.2 4 Magnitude 4.6 (CGS).
Pa 7 eP Lo, T a




Table 5.--Distant earthquakes--Continued

July 15

M Z iP 08:49:43
A Z eP L5,
D Z iP L,
U 7 eP L,
Pa Z iP Ll
Ha Z Tmax 09:39:39
C&GS card 56-63:

08:41:07.5

55.6° N., 162.0° E.

Kamchatka

h about 60 km
Magnitude 5.2 (CGS).

July 16
U PEN €S 18:56:45
U PEN el 19:16:33
U PEZ eR 19:22:11

C&GS card 57-63:

18:27:18. 4

43.1° N., L41.5° E.
Georgia S5.5.R.

h about 33 km
Magnitude 5.8 (CGS).

July 18
Ha 7 Tmax 00:48:23
Pa Z Tmax 00:49:02

C&GS card 57-63:

00:04:05.3

4o, 1° N., 128.9° W.
Vancouver Islands region
h about 33 km

Magnitude 4.8 (CGS).

July 19
M 7 Tmax 13:28:16
A Z Tmax 13:28:00
D 7 Tmax 13:28:18
MP Z Tmax 13:27:59
Ha 7 Tmax 13:28:05

No coast and Geodetic Survey

preliminary listing.

July 2k

U

PEZ eR 12:07:51

C&GS card 59-63:

11:32:17.7
2Lk,6° W., 122.0° E.

Near east coast of Formosa

31

July 2L4--Continued

h about 33 km
Magnitude 5.3 (CGS).

July 29
U PEZ  iP 20:23:30 4
U PEZ iR 20:38:20
U PEE iS 20:31:00
U PEN iG 20:35:56

C&3S card 61-63:
20:14:07.3
30.2° S., 177.3° W.
Kermadec Islands
h about 39 km
Magnitude 6.5 -6.75 (Bks)

5.7 (Cas)
6.5 (HVO).
July 30

M 7 iP 05:55:16.0 4
A Z iP 15.5 4
D 7 eP 14.9 4
U PEZ  iP 16 4
U PEZ iR 06:10:28
U PEN  iS 06:02:52
U PEN G 06:07:40

C&GS card 59-63:
05:45:53.3
29.6° 8., 177.3° W.
Kermadec Islands region
h about 33 km
Magnitude 5.3 (CGS)

6.1 (HVO).
Aug. 2
M Z iP 19:38:19.5 4
C&GS card 62-63:
19:26:26.0

6.0° N., 125.1° E.

Mindanao, Philippine Islands
h about 118 km

Magnitude 5.0 (CGS).



Table 5.--Distant earthquakes--Continued

August 3 August L-5--Continued
Pa zZ Tmax 02:17:26 U Z iP . 33.Tc
Pa 7, eP 34.8 a
C&GS card 67-63: Na. Z iP 30.5 c
01:09:56 Ka Z iP 36.0 ¢
8.8° 8., 108.3° W. Hi Z iP 35.4 a4
Southwest of Galapagos Islands Ea Z iP 38.5 4
h about 33 km
Magnitude 4.4 (CGS). C&GS card 62-63:
23:54%:14.0
August 3 17.5° 8., 179.1° W.
Fiji Islands region
U PEZ ePP  10:41:26 h about 515 km
U PEZ iSS  10:56:45 Megnitude 5.2 (CGS).
U PEE iPS  10:50:53
19} PEE iL 11:07:53 August 8
C&GS card 61-63: M Z eP 02:23:04.6 ¢
10:21:36.6 D Z iP 05.2 ¢
T7.7° N., 35.8° W. U Z iP 05.0 c
Mid-Atlantic Ocean Pa Z iP 06.0 c
h about 33 km Hi 7 eP 03.7 ¢
Magnitude 6.1 (CGS) U PEN  eS 02:29:40
6.3 (HVO). U PEE el  02:33:04
U PEZ iR 02:35:11
August 3
C&GS card 63-63:
M Z iP 20:35:30.5 & 02:1k4:54 L
A Z eP 30.3 d 54.2° N., 168.1° E.
D Z eP 29.0 d Fox Islands, Aleutian Islands
Hi Z eP 33.1 d h about 33 km
Magnitude 5.5 {CGS)
C&GS card 62-63: 5.8 (HVO).
20:26:04.1
30.7° S., 178.3° W. August 8
Kermadec Islands
h about 37 km M 7 eP 11:26:04.9 4
Magnitude 5.2 (CGS). A Z eP 05.0 &
D 7 iP ok.L4 a
August L-5 U 7 eP 05.0 ¢
Na Z eP 02.1 ¢
M Z iP 00:01:33.9 ¢ Hi Z iP 07.0 ¢
A Z iP 33.8 ¢ Ha 7 iP 08.1 d
D Z eP 33.6 ¢ U PEZ eP 05 ¢
MP 7 iP 33.8 ¢ PEZ iR 11:43:04

U
U PEE €S 11:34:09
U PEN el 11:40:04




Table 5.--Distant earthcguakes--Continued

August 8, 1963--Continued _August 15--Continued
C&GS card 65-53: C&GS card 6L-63:
11:16:11.2 06:11:34.6
5.8° 8., 151.0° E., 37.9° N., 141.6° E.
New Britain Near east coast of Honshu, Japan
h about 48 km h about 59 km
Felt: Palmalmal, Pomio Magnitude 6.6 (HVO).
Megnitude 5 (Bks)
gw6 gccs;: Aug. 15
-0 (HVO).
Aug. 9 A A iP 17:37:14.5 a4
D 7, eP 14.9 4
U PEZ  eP Iholhlih ¢ N 7 iP 15.0 4
U PEZ  iS 14:50:34 Pa Z eP 12.9 ¢
U PEZ iR 14:54:39 Hi 7, eP 4.9 ¢
U PEE iL 1h:52:56 U PEZ  eP 15 d
U PEZ  ipP  17:39:21 d
C&GS card 6L-63: U PEZ iPP  1T7:h1:12
14:36:45.9 U PEZ  ipPP 17:43:00
15.3° 8., 175.7° W. U PEZ  iPPP 1T7:43:27
Fiji Islands region U PEZ  iSKS 1T7:47:04
h about 33 km U PEZ  iS 17:47:44
Magnitude 5.5 (CGS) U PEZ  iSP  17:48:38
5.7 (HVO). U PEZ i 17:52:37
U PEZ i8S  17:54:0L
Aug. 1k J PEZ  isSS 17:57:02
U PEZ i 18:08:26
M 7 iP 18:55:18.8 4 U PEN isP  17:39:53
A 7 iP 18.0 4 U PEN esS 17:50:59
Hi 7 eP 19.6 ¢ U PEN e 18:00:27
U PEN iG 18:02:57
C&GS card 64-63: U PEN i 18:14:28
18:43:55.5
3.4° 8., 135.4° E, C&GS card 65-563:
West Tran 17:25:05.9
h about 33 km 13.8° 8., 69.3° W.
Magnitude 6.4 (CGS). Peru-Bolivia border
h about 543 km
Aug. 15 Magnitude T7.75 (Pas)
8 (Bks).
M 7 eP 06:21:17.2 ¢
A 7 eP 20.0 4 Aug. 17
D Z eP 17.5 ¢
Pa 7 eP 19.3 ¢ M A eP 11:23:20.9 d
Hi Z iP 18.3 ¢ A 7 eP 21.8 ¢
Ha Z eP 15.0 4 D 7 eP 21.5 ¢
U PEZ iP 18 a Pa 7, eP 23.3 ¢
U PEZ iR 06:37:54 Hi Z eP 21.0 a
U PEE 48 06:29:15 U PEZ  iP 21 a4
3& [3) PEZ iR 11:42:33




Table 5.--Distant earthquskes--Continued

August 17, 1963--Continued Aug. 20--Continued

U PEE  iS 11:32:17 - )

U PEN iG  11:39:49 C&iz:igfiQ?g 63:

C&GS card 66-63: L41,2° N., 142.7° E.
11:12:41.2 Off east coast of Honshu, Japan
30.6° N., 130.9° E. h about 50 km
Ryukyu Islands region Magnitude 4.5 (CGS).

h about 33 km
Magnitude 5.6 (CGS) Aug. 22
6.5 (HVO).
Aug. 17 . Ha Z Tmax 10:09:25

M 7 iP 11:43:48.3 ¢ C&GS card 68-63:

A Z iP b7 b e 09:27:09. 3

D 7 ip 48.3 ¢ L2,0° N., 126.2° W.

U Z iP 47.8 ¢ Off coast of Oregon

Pa 7 iP Ly, 8 ¢ h about 33 km

C8GS card 67-63: Magnitude 5.6 (CGS).
11:34:23. 4
17.7° N., 94.3° W. Aug. 22
Veracruz, Mexico Mz iP 20:01:47.L4 c
h about 163 km D 7 D 16
Magnitude 4.9 (CGS). . * Jc

g } U 7 eP 47.2 ¢
Pa Z eP 50.2 ¢
Aug. 18 Na 2 eP §5.1 ¢

M Z eP 18:50:10.2 ¢ Hi Z iP 50.5 ¢

A Z iP 12.2 ¢ Ha Z eP 51.1 ¢

U Z eP 11.3 ¢ U PEZ P 50 4

Hi 7 iP 10.4 ¢ U PEZ iR 20:16:46

U PEE el 18:58:00 U PEE i8S 20:09:26

U PEZ eR 18:59:33

C&GS card 69-63:

C&GS card 65-63: 19:52:25.0
18:43:16.1 9.4° 8., 158.0° E.
50.3° N., 176.9° W. Solomon Islands
Andreanof Islands, Aleutian Islands Felt
h about 33 km h about 33 km
Magnitude 5.5 (CGS). Magnitude 6.75-7 (Pas)

6.1 (cas)
e £:8 45l
1§} PEZ eR 16:13:59

3k



Table 5.--Distant earthquakes--Continued

August 25, 1963

M Z eP 12:25:27.3
A Z eP

D Z eP

MP Z eP

U Z - eP

Pa Z eP

Hi Z iP

Ka Z iP

Ha Z iP

U PEZ iP

U PEZ ipP 12:27:
U PEZ iPP 12:27
U PEZ iSs 12:35:
U PEE isP  12:28:
U PEE is 12:31
U PEE isS 12:3k4

C&GS card 6T7-63:
12:18:12.5
17.5° S., 178.8° W.
Fiji Tslands region
h about 565 km
Magnitude 6.5 (Pas)

6-6.25 (Brk)
6.1 (cas)
6.5 (HVO).
Aug. 29
M Z iP 15:42:
A 7 eP
D Z eP
U 7 iP
Pa Z iP
Na Z iP
Hi 7 eP
Ha Z eP
U PEZ  iP
U PEZ  iS 15:52:
U PEZ  iSSS 16:02:
U PEZ iG 16:06:

C&GS card 68-63:

15:30:31. 4

7.1° S., 81.6° W,

Off coast of Peru

h about 23 km

Magnitude 6.5 (Pas)
6.1 (ccs)
6.8 (HVO).

27.0
25.8
27.7
27.3
29.1
29.7
31.0
32.

27
06

:18

52
10

118
132

27
58
50
02

3

Ul O 00— W
A S Wi e N N ST Y o

Q000000000
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September 4

’%UTPE

C.‘CiC.‘C'.EiCi

HNNNNNDN

EZ
PEZ
PEN
PEE

iP
iP
iP
eP
eP
eP
eSS
iR
el
eG

C&GS card T1-63:
13:32:12.3
71.4° N., 73.3° W.

Near east coast of Baffin
Felt: Clyde River.
h about 33 km
Magnitude 6.25-6.5 (Pas)
6 (Bks)

5.9 (Ccs)

6.2 (HVO).

Island.

Sept. 6

M
M
MP
U
Pa
Hi
Ha

NNNNNNDN

eP

Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

C&GS card T2-63:
20:56:59.9
53.9° N., 165.6° W.

Fox Islands, Aleutian Islands
h about 33 km
Magnitude 5.0 (CGS).

Sept. 8

M
A
MP
U
Pa
Ka
Hi
Ha

NNNNMNNDNNN

eP
eP
eP
iP
iP
iP
iP
iP

13:43:19.0
19.3
19.6
20.1
19.0
16.6
13:57:40
1L:0k: 54
14:01:00
14:01:52

0O00000

21:03:51.9 4
21:41:02

14

12
21:41:15
21:40:53
21:39:27

19:58:28.5

n

(0]

w
00000000



Table 5.--Distant earthquakes--Continued

September 8, 1963--Continued Sept. 13--Continued
C&GS card 72-63: MP 7 eP 24.3 ¢
19:50:29.8 U Z eP 25.1 ¢
23.6° S., 179.8° E. Pa Z eP 22.4 ¢
Fiji Islands region Na Z eP 29.6 d
h about 550 km Hi Z eP 21.9 ¢
Magnitude 5.7 {CGS). Ha 7 eP 2h.2 a
Sept. 9 No C&GS preliminary listing
M Z eP C2:55:29.1 ¢
Hi = 2 eP 29.3 ¢ Sept. 1h
Ha 2 ef - 3Lec Mz  iP  04:01:53.8 4
U PEZ iP 28 ¢
A 7 eP 53.3 d
U PEZ  eG 03:03:3k4
. MP 7 eP 52.9 4
U PEZ  eR 03:11:52 U PEZ iR ob:17:16
U PEE S 03:03:17 b
M 7 Tmax 03:55:51 C&GES card TT7-63:
A Z Tmax 38 03:52:16.9
D 7 Tmax 48 3i.4° 8., 179.0° W.
U 7 Tmax L8 Kermadec Islands
Ka 7 Tmax 03:56:02 h about 33 km
Ha 7 Tmax 03:56:27 Magnitude 4.9 (CGS)
C&GS card T2-63: 5.9 (HVO).
02:45:45,5 Sept. 15
L, 4 8., 152.7° E. )
2 M Z iP 00:55:35.5 d
New Britain; )
A 7 iP 35.4 4
felt, Rabaul .
D Z iP 3.4 4
h about 3 km U 7 ip 35.3 a
Magnitude 5.6 (CGS) - v P )
6.3 (Hv0). Fa i 37.3 4
N Na Z iP 31.5 4
Ka Z eP 39.6 4
Sept. 11 Hi z iP 38.L4 4
M Z eP 09:11:23.4 ¢ Ha 7 iP 40.8
U PEZ  iP 35. 4
C&GS card 75-63: U PEZ  iS 01:02:k42
08:59:37.6 U PEZ iR 01:08:57
3.5° 8., 131.2° E. U PEN  iG 01:06:28
Ceram M 7 Tmax Ol:47:23
h about 33 km A Z Tmax 19
Magnitude 5.7 (CGS). D Z Tmax 22
Sept. 13 U Z Tmax 21
2epb. 20 Ha Z Tmax OLl:47:51
M 7 eP 17:07:25.4 ¢ C8GS card 75-63:
A 7 eP 2)4-.8 C OO')-I»6' )4
D Z eP 26.3 ¢ et
10.3° 8., 165.6° E.
Santa Cruz Islands. Felt, Vanikoro.
h about 33 km
Magnitude T7.25-7.5 (Pas)
6.3 (cas)
6.75-7 (Pal)
36 7.5 (HVO).
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Table 5.--Distant earthquakes--Continued

September 16, 1963 Sept. 17--Continued
U PEZ  eR 20:28:10 C&GS card T6-63:
19:20:08.2
C&GS card T76-63: 10.1° 8., 165.3° E.
20:05:21.9 ' Santa Cruz Islands
13.4° 8., 166.5° E. Felt: Eastern Solomon Islands
Santa Cruz Islands h about 17 km
h about 28 km Magnitude 7.25 (Pas)
Magnitude 5.0 (CGS). 7.5 (Brk)
7 (Pal)
Sept. 1T 6.1 (cas)
7.5 (HVO).
D Z eP 06:07:08.0 ¢ Sept. 22
Pa 7 eP 08.5 ¢
U PEZ eP 06:31:52 M Z iP 02:55:5T.4 ¢
M 7 Tmax O7:36:04 N Z eP 58.0 ¢
A 7 Tmax 3L -
D 7 Tmax 36 C&GS card T76-53:
MP Z Tmax 16 02:49:03.4
U z Tmax 22 52.5° N., 17h.9° W.
Pa Z Tmax OT7:35:43 Andreanof Islands, Aleutian
Na Z Tmax 07:36:23 Islands.
h about 105 km
C&GS card 75-63: Magnitude 4.8 (CGS).
05:54:33.7
10.6° 8., 78.2° W. Sept. 22
Central Peru
h about 61 km M Z eP 03:05:01.7 4
Magnitude 6.75 (Pas) A z eP 00.6 4
5.5 ECGS), D z eP 00.4 a4
6.0 (HVO). Pa Z eP 02.7 4
Sept. 17 Hi 7 eP 03.3 4
Ha Z eP 05.3 ¢
M Z iP 19:28:5k .2 4 U PEZ  iP 01 4
A Z eP 53.4 a4 U PEZ  eR 03:18:10
D 7 eP 53.1 4 U PEN  iS 03:12:12
U 7 iP 54.0 d
Pa Z iP 54.6 c C&GS card 82-63:
Na, Z iP 51.5 d 02:56:24, 3
Hi zZ iP 54.9 ¢ 19.3° 8., 175.9° E.
Ha Z iP 56.5 ¢ Fiji Islands region
U PEZ iP 54 4 h about 28 km
U PEZ i8S 19:36:00 Magnitude 5.8 (CGS).
U PEZ iR 19:42:09
U PEN iG 19:39:47 Sept. 22
M Z Tmax 20:20:44
U Z Tmax 23 M Z iP 19:30:33.7T ¢
A 7 iP 33.4 ¢
N z iP 33.6 ¢

37
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Table 5.--Distant earthquakes--Continued

September 22471963~-Continued

MP

Pa
Na
Ka
Hi

N NNNN

iP
eP
eP
eP

eP

C&GS card TH-63:

19:21:57.1
19.2° S.,

Tonga Isla
h about 2k

Sept. 23

M

Z

175.
rids
km.

e

C&GS card T76-63:

17:02:36.6
51.3° N.,

Andreanot Tslands, Aleutian

Islands.
h about 33

NN

kn

33.3 ¢
34.6 d
30.1 4
35.9 ¢
37.3 ¢
9° E.
ragion
17:09:51.0 c
2% W.

Magnitude 5.2 (CGS).

Sept. 2k

CCCGCCCCCGC}ENZ"U%ZU>Z
O O o» @

NNNNNNN

PEZ
PEZ
PEZ
PEZ
PEZ
PEZ
PEN

D
£

PEN
PEE
PEE

iP 16:ho:
ir

iP

iP

ir

ik

iP

iP

iP

{P

ipP  16:43:
iPP  16:L45
2P3 16:53:
eS3  16:58:
eR 17:07:
iS 16:52:
eSSS  1T7:01:
G 17:04:
esd  16:53
isPs/

sSP 16:5k4:

28.8
28,2
28.3
28.3
27. b
29.0
29.5
31.6
32.5
28

oL

Lo

37
13
28
38
52
20

:18

09

OO0 000600000
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Sept. 2hk--Continued
C&GS card T76-63:

16:30:16.0

10.6° S., 78.0° W.
Near coast of Peru

h about 80 km

Magnitude T (Pas)
6.5 (Brk)
6.0 (cas)
6.6 (HVO).
Sept. 25 ’
M Z eP 1L4:59:06.3 a4

C&3S card T7-63:

14:50:18.2

10.1° S., 16k4.5° E.
Solomon Islands region

h about 33 km

Magnitude 5.1 (CGS).

Sept. 26

Pa 7
Ha Z

C&GS card T7-63:

Ch:20:21.5

Tmax 05:06:18
Tmax 05:05:01

56.5° N., 153.4° W.

Kodiak Island region

h about 33 km

Magnitude 4.8 (CGs).

Sept. 26
M Z
U PEZ
U PEZ
U PEE

C&GS card 76-63:

05:28:07.3
50.4° N.,

eP 05:35:00.4 ¢
) 05:L40:42

eR 05:44:14

el 05:42:28
176.9° W.

Andreanof Islands, Aleutian

Islands.

h about 33 km

Magnitude 5.3 (CGS).



Table 5.--Distant

earthquakes--Continued

Septe

mber 26, 1963

50> =

m HJ
SDSDC:

07:26:51
07:27:16
0T:27:20
0T7:27:20
07:27:09
OT7:27:0k4
07:25:31

Tmax
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

NNNNNNDN

C&GS card 77-63:

06:40:43.5

56.6° N., 153.2° W.
Kodiak Island region
h about 33 km
Magnitude 4.8 (CGS).

Segt. 27
U PEN eS 11:L41:24
U PEN eG 1i:44:49
U PEZ eR 11:46:53

C&GS card T79-63:

11:25:53.6
17.2° S., 174.7° E.

.Fiji Islands region

h about 33 km
Magnitude 5.0 (CGS).

Sept. 28
M 7 iP 07:07:09.4 4
A Z iP 08.9 4
D 7 iP 08.0 4
MP Z iP 08.9 d
U 7 iP 09.2 d
Hi Z eP 10.4 a
Na 7 eP 06.1 d
Ka Z iP 11.6 d

C&GS card T79-63:

06:58:12.7

31.5° S., 179.6° E.
Kermadec Islands

h about 457 km
Magnitude 5.0 (CGS).

39
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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.

North Hawaii

Mrs. Lindsey
Mrs. Ecklund
Mrs. Van Gorder
Dr. Heather

Mr. Hea
Mrs. Calles
Kau

Mrs, Billings
Mrs. Paiva
Mr. Meinecke

Hilo region

Mrs. Shoemaker
Mrs. Ingledue
Mrs. Shaffer
Mr. Baldwin
Mrs. Baldwin
Mr. Donahoe
Mr. Ho

Mr. Wessel
Mr. Potlock
Mr. Usagawa
Mr. Kumuhaki
Mr. Reeves
Mr. Guerimo

Puna

Mrs. Isbell
Mrs. Kimura
Miss Takemoto

Kona coast

Mr. Johnston
Mr. Glass

Mrs. Fujino
Mr. Sutherland
Miss Greenwell
Miss Wallace
Mr. Apple

Mrs. Apple

Mr. Ladd

Lo

Kilauea summit ares

Mrs. Mist
Mr. Koyanagi
Mrs. Forbes
Dr. Wentworth
Dr. Moore
Mr., Francis
Mr. Young
Mr, Yamamoto
Miss English
Mr. Shipman
Mr. Correa
Mr. Cuskelly
Mrs. Hansen

Central Hawaii

Kulani Honor Camp
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By
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J. G. Moore, D. L. Peck, and Howard A. Powers

Observatory staff

Geology Geochemistry
G. Moore (Scientist-in—charge) R. T. Okamura
L. Peck

K. Wentworth (retired Dec. 1963 ) Support
Geophysics E. T. Endo

T. Kinoshita J. C. Forbes
Kojima W. H. Francis
Y. Koyanagi B. J. Loucks

L. Krivoy A. Yamamoto

T. Okamura
S. Ryall (left 11-27-63)
Sherrill (left 11-19-63)

Visiting Japanese scientists

(Cooperative program ended Dec. 31, 1963)
T. Minakami (Group leader) C. Kurihara
D. Shimozuru M. Kurihara
K. Kamo

S. Hiraga



Contents

Page
Chronological SUMMAYY -==-======== === - - e m oo —— e 1
Tilting of the ground around Kilauea caldera------=-=--=c-mccooooaoa- b
Seismic summary-----=-------mmm e e e e e 8
Persons or agencies reporting felt earthquakes during the quarter---- 3k4
Publications of special interest and HVO numbered contributions,
g3 = oo o o o o o o e s 35
Illustrations
Figure 1. Map of the island of Hawaii showing seismograph stations
and localities mentioned in the texXt-------ccmcmemacocaa- 3
2. Tilting of the ground around Kilauea calderga--------==---- T
Tables
Table 1, Tilt coordinates at Uwekahuna Vault---=-c-eomemommomaoooooo 5
2. Tilt coordinates and changes at bases around Kilauea
Caldera===- == e e e 6
3. Numbers of earthquakes and minutes of tremor recorded
on seismographs around Kilauea calderg---------ocoooeooo-- 9
4., TLocal earthquakes recorded by seismographs of the
U.S. Geological SUIrVey======m= oo e e eeeeeme e = 14

5. Distant earthquakes--=---ceemm oo 23



Chronological summary

A flank eruption lasting less than 30 hours occurred on the central
part of the east rift zone of Kilauea Volcano (fig. 4 ) on October 5 and
6, 1963, just 43 days after the last previous eruption in Alae Crater.

The eruption was preceded by a marked deflation of the summit of
Kilauea, which began at O3h06m October 5, as indicated by a deflection
of the long-period seismographs at Uwekahuna. Ten minutes later
seismographs at the summit and upper east rift zone began to record
strong harmonic tremor and local shallow earthquakes. Harmonic tremor
increased markedly after 05h25m, which may have marked the beginning of
the eruption in Napau Crater.

A pilot who flew over Napau Crater at O6h05m on a flight to Naalehu
observed lava fountaining from a fissure extending across the floor of
the crater. When an Observatory party arrived at Makaopuhi Crater at
o6hogm they observed a billowing fume cloud and heard a faint roar to the
northeast. At 08h50m when they reached the southwest rim of Napau Crater
an active line of lava fountains up to 50 feet high extended across the
floor of the pit crater slightly north of the 1840 spatter ridge, and
80 percent of the floor of the crater was flooded with 20 feet of lava.
Spatter and a small pad of lava across, the trail northwest of Napau
was still fuming when first seen at 09 05M.

Beginning at O9h30m regular aerial observation of the eruption
was begun. At that time a line of vents extended from the west side
of Napau Crater 4 miles to the northeast along the rift zone. At
about thOOm a quarter-mile line of 150-foot-high fountains broke out
farther down the rift zone near Kalalua Crater. These fed two lava
flows that were moving side by side down the rift zone. By 20h30M the
flows had reached slightly more than a mile from the source fountains
and were moving at less than l/h mile per hour; by o400 the next
morning the glow of fountains had ceased and the flows, now 1 1/2 miles
long, had stopped. The final outbreak of the eruption occurred at
O9hlLOm on a fissure about 3 miles northeast of Napau Crater. Lava
fountained briefly to heights of 25 feet, but by 09h50m the vent
spattered weakly and presumably it soon died.

The site of the eruption, an inaccessible area of rain forest,
severely hampered observations both during and after the eruption.
However, the upper half of the area was examined on foot in October and
December, and the lower part was sampled and mapped by helicopter in
January. These studies, together with aerial photographs of the area
taken by the Navy in November, show that an almost continuous line of
active vents extended 7-3/h miles northeastward along the rift zone
from a point 1/3 mile west of Napau Crater. The vents are on the
extreme north side of the rift zone, and are arranged in a right offset
en echelon pattern. In addition to the small areas of spatter the
eruption produced a shallow lava lake in Napau Crater and two major flows:
a mile-long flow 2 to 3 miles northeast of Napau, and a double flow



(2% miles long and as much as % mile wide) north of Kalalua Crater. The
flows contain from less than 1 percent to 15 percent olivine, probably
cover about 1—1/3 square miles, and contain about 10 million cubic yards
of lava. Occupation of the network of long-base tilt stations around the
summit of Kilauea showed a marked deflation of the summit area between
August 6 and October 10, and the short-base tilt instruments at Uwekahuna
indicated that the detumescence associated with the October eruption was
equivalent to the removal of approximately 30 million cubic yards of
magma from the summit reservoir.

Jd. G. M. and D. L. P.

During the eruption, readings of the short-base tiltmeter (table 1)
showed strong collapse along the direction E. 28° S., and for a week
following the eruption showed moderate collapse to the south. For about
a month, from October 15 to November 15, the tilt indicated slow
tumescence along the direction W. 28° N. This was accompanied by a
sporadic, moderate increase in the daily number of local caldera quakes.
From mid-November to the year-end, tilt recovered slightly in a due west
direction. Total recovery of tilt from the end of the eruption to the end
of the year was less than 1/2 to the west and 1/5 to the north of that lost
in the collapse. The daily number of small local quakes again showed
sporadic and moderate increase during the last six weeks, and there was
a slight peak of 30 deep small quakes on December 26.

Mid-October to early November was a period of high earthquake
activity along the Kaoiki fault system. On October 23 a Kaoiki quake
of magnitude 5.3 occurred and was followed by several hundred smaller
shocks. Several of these were felt.

Two distant earthquakes originating in the Kurile Islands were
large enough to alert coastal residents of Hawaii of possible sea
wave activity. These occurred on October 12 and 20 (H.S.T.) with

magnitudes of 8.1 and 7.6, respectively. No damaging sea wave occurred in
Hawaii.
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Figure 1.--Map of the island of Hawaii showing seismograph stations
operated by the Geological Survey and localities mentioned in
the text. Epicenters of local earthquakes are given in terms

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



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




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

November, and December, 1963

Date N-S E-W Il Date N-S E-W
Oct. 6 480 516 Dec. 1 LT 511
13 L61 538 8 L6T 510
20 461 535 15 L6T 510
27 Lé2 530 22 L67 506
Nov. 3 465 522 29 L68 505
10 L66 519
17 L6T 51k
2k LeT 513




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

Tilt base Date Tilt coordinates Rate (10'6 rad/mo) Date of
(location) (1963) and direction of last

N-S E-W tilting since reading

last reading (1963)

Uwekahuna Oct. 10 420.8 527.5 37.3 S. 36° E. Aug. 6
(19°25.5" N., 155°17.4' W.)

Tree Molds 9 koo, T 527.3 17.0 S. 19° E. 6
(19°26.3' N., 155°17.3' W.)

Sand Spit 11 860. 2 797.9 Lo. k4 N. 61° E. 12
(19°24.1' N., 155°16.8"' W.)

Kalihipaa 7 363.8 351.8 18.1 N. 43° w. 5
(19°21.4" N., 155°15.3' W.)

Keamoku T 501.6 605.9 3h.2 S. 57° E. 12
(19°25.1' N., 155°19.0' W.)

Ahua Kamokukolau 10 628.2 529.8 47,0 N. 14k° w. 5
(19°22.7' N., 155°16.6' W.)

Kipuka Nene 14 L86.2 510.8 0.7 N. 27° E. 9
(19°19.4" N., 155°16.7' W.)

Hilina Pali 14 LoT1. k4 501.5 0.3 S. 83° E. 6
(19°18.2' N., 155°18.6' W.)

Kapapala Ranch 11 L4os5.5 501. 4 1.2 S. 56° W. 8
(19°20.5' N., 155°23.8' wW°)
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Figure 2.--Tilting of the ground around Kilauea caldera, August 6 to

October 10, 1963. The vector depicting tilting at a given tilt
base points in the direction of maximum relative subsidence and
has a length proportional to the rate of tilting during the
measurement interval. Closed circles represent field tilt bases;
open circles, short-base water-tube tiltmeters.
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Seismic summary.--Events recorded by the U.S. Geological Survey
seismograph network in Hawaii fall into two categories: Local earthquakes
and tremor originating in the region of the Hawaiian Islands, usually
within 100 km of at least one seismograph, and distant earthquakes
originating more than 3,000 km from Hawaii. As an index of seismic activity
at Hawaiian volcanoes, daily counts of earthquakes and minutes of tremor
recorded by seismographs in Hawaii are listed in table 3. The earthquakes
are separated into groups on the basis of region of origin as determined
by analysis of records obtained daily at the Observatory (U, M, A, D, N, MP).
Earthquakes of magnitude 2.5 or greater are generally sufficiently well
recorded to be located with greater precision; they are listed individually
in table 4. Data on identifiable phases from distant earthquakes are
listed in table 5.

Locations of the seismograph stations are shown in Figure 1, and
essential data on the stations were given in Summaries 25 and 29.



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

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

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

Unless otherwise stated, tremor is presumed to

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 adJjacent portion of the Kaoiki
fault system; earthquakes along the eastern half of Kilauea's east rift zone--detected largely
on the Pahoa short-period vertical; earthquakes from a source about 30 km beneath Halemaumau;
earthquakes from the upper east rift zone ahd the adjacent fault systems of Kilauea's south
flank (these are usually first arrivals at the Ahua meter or at the new experimental geophone near

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

Kona, Mauna Kea, etc.

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- Hale- Isw. rift| Eastern | Hale- |Upper
Deep | mediate ] Shallow ] maumau | Kilauea and East maumau| East Others
slides | caldera Kaoiki rift 30 km rift
Oct. 1 |---=} === | ====== | -==--- 145 65 2 5 I e
2 3 - | e | —e--- 140 1 59 6 2 5 feeemmmmem e
3 |- - b e bl 115 57 5 L 8 | ememmmmmmm e
L Although many hundreds of earthquakes were recorded during this
5 period (eruption), their arrival times were obscured by strong
6 continuous harmonic tremor; therefore, few epicenters were located.
T V-] === | = | === 20+ 1L+ 2 -5 200+ |3 Offshore
(S PR [RNDINI [ I ——— Lo+ 3+ | ----- 3+ 165+ fe-emmmmmmmeee e
9 |---=] -=-em= | mmm = ] - Lo+ 20 | ----- 10 50+ 2 Offshore
10 el BT P 1 Lo+ 29 1 3 25 1 Offshore
1 Mauna Loa
11 | -=--] -===== | === | ------ Lo+ 11 | ----- 7 30 4 Offshore
1 Offshore-Maui
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- |-  Hale- SW. rift | Easternf Hale- | Upper
Deep | mediate | Shallow| maumau | Kilauea and East maumau | East Others
slides | caldera| Kaoiki rift 30 km rift
Oct. 12| ---- 6 | -] ----- 25+ 85+ | ----- 3 10 |1 offshore
13 ---- | ----- | - ] ----- 30+ o | ----- ] ----- 9 |1 Kona
1 Offshore
Wl e | e | - 1 Lo 21 1) ----- 8 |1 Offshore
1 Kona
15| ---- | ----- 2 1 15 1k 1 3 T | -mmmmmmm e
16] -—=—= ] ----- 5 } ----- 30+ 23 1 1 | - mmmmmm e
7l ----} === | -o---- 1 20 21 | ----- 2 17 f =emmmmmmme e -
18l --—= | === | meeem ] mm--- 17 10 1 ----- 5 5 1 S. Pali
19| ---- 5 5 | ----- 25 19 } ===} ------ L} 1 offshore
20 ===} ----- 3 1 25+ 12 ] === ] =-==-- 17 J 2 Offshore
o1 ---- - SN [NPSPRNINIUP [ 50+ AT Y T r— 10 | emmmmm e
o2 -—=- | -} - 1 30 17T ) -----} ------ 5 1 Offshore-Maui
1 Kona
23| === | --m-- | - | - L3 o e R bl e
bl - | - ) - ) - L0 (COI TSR R 5 -
25 === | ----- | ------ 3 60 115 | ----- ] ------ 8 | --mmmmm e
26| —-em | —mem | —me--- 1 35 3 | ----- ] ------ 8 | 1 Mauna Loa
27 —aem | —omem | - 1 70 T e B r— 4 |1 Mauna Loa
o8l ---- | ----- 3 ~—ia- 90 4o | eeeee | m-e--- 4 11 Mauna Loa
2] EEE T SR (O [ 70 cLU IR [ 5 | mmmm e
30) -=-- | === | 5= | ----- 80 8 | ----- 8 40 | 1 Offshore-Maui
1 Offshore
31 --=- | == | - | - 80 ((OTNN (p— 6 26 | —-mmmmm e
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Table 3. --Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- } Hale- SW. rift| Eastern| Hale- | Upper
Deep| mediate] Shallow] maumau | Kilauea and East maumau | East Others
slides | caldera Kaoiki rift 30 km rift
Nov. 1| -===| ===== | -----= ] ------ 80 T0 -—-- 8 23 | e
2l ---- 3 | -----] ------ 70 80 -] ----- 11 |1 Mauna Loa
3f----{ -~--—-- |} ---—- |} --—---- 90 123 -——- 6 7 |1 Mauna Loa
1 Mauna Kea
b --e=f === | -} ------ 60 54 -—-- 2 6 |1 Mauna Kea
51 12 | -=--—- | ===} -=---- Lo 27 -—-- 1 I B T LT T ————
6 ----| --=--- | --—---)| ------ 20 18 2 | ----- 12 |1 Offshore
71 ---- --———- | -] -=---- 4o 26 ———— ] -e--- G S [
8l --—-- --=-- | ----- 1 50 16 ———— ] - 2 | -
9| ----| === | -] ------ 100 88 el TR o
10| ---- 3 | eeee- | ------ 60 50 - | ----- 10 | —mmmmmmm e
11 --=-f === | - ] —----- 100 L9 —— | - 12 | mmmmmm e
12 ----| -=-== | === | ------ T0 58 -—— L 13 | 1 Kohala
3| ----f ----—- |} -----] ------ 35 L1 ——== ] —---- 17T | === mmmmmmmmme e -
| 33| ---== | ---e- | ------ 55 15 - 6 15 | 1 Offshore
1 Mauna Kea
51 ----} --=—-—- | -----] ------ 50 25 -——- 17 2 1 Offshore
16| ====] === | —--m= ] ------ 51 34 -—-- 10 8 | ~mmmmmmm e
17| === === | = | --ee-- L5 Lo - | ----- 13 | 1 Offshore
18| --=-] === | -] ------ L5 28 -—— 5 28 | cmm e
19| --=-| === | -] -m---- Lo Lo -— L 13 | —---mmmm e
20| -=--| === | -] ------ 20+ 25 ———- b 18 | mmmmm e
21| ----| - | e | m---- 26+ 25 TN e 6 | et
e2l ---- ----- | -----}] ------ L7 L9 -——— | ----- 17T | -=====mmmmmm o -
23] -=--| === | - | ------ 3k 17 -—- 8 T | 1 Offshore
I L T L1 19 -—-- 3 6 | mmmmmmmmm e
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1963) Inter- Hale- SW. rift] Eastern [Hale- | Upper
Deep | mediate| Shallow | maumau | Kilauea and East maumau | East Others
slides | caldera| Kaoiki rift 30 km | rift
Nov. 25 7T 1 ----- | -=-=--- 1 26 19 -—— L 10 | m=mmccccccccccannaa——
26 | ---- | mmmem | mmmeem | - 33 8 ---- 1 15 |=m-mccmccccmccm—————-
27 | ---- 12 | - | - 35 13 ---- 8 I e
28 | ---- TR SRR, i — 35 13 RN - I [
29 | == | === | - | - 50 30 - 18 6 |1 Mauna Kea
30 |-} === | = | —----- 60 31 | - 9 |- mmaeee -
Dec. 1 |-=-=]----- | --==== | ------ T8+ 15+ ---- 3+ (O e T
o T [ e e H 50 11 —_—— 2 9 Y 3.
3---} - -----]------ 57 12 ---- L 15 | =m=mmm e
1 [ I IR R 60 1k ———- 11 7 |1 s. Pali
S5t----1 ----- | -=-==== | ------ 52 31 -—-- S11 9 |-
6 |---—-| ----= | —===—- | ------ 95 36 -—-- T 6 | el
T ----}----- | -====- | -=---- 100 31 ---- 8 6 |
8 ocan | —=--- 3| —-eee- 90+ 35+ _—— 1 6 |1 Kona
1 Mauna Loa
9 l--—-| === | === | —---- 105+ 43 _—— 7 11 |1 Mauna Kea
10| 36 2 | e | mee--- 120+ 10 -_— 2+ 1 JE Ry
11 b o -eeee | mmeem | -e---- 115 Lo -—-- 3 13 | ==mmmmm e e
12|64 | ----- | —--m-m | ------ 55 1L -—-- 2 13 | mmm e
13030 |- | - | e 65 36 ---- 6 T -mmmmmmmmm e
DTN [SNPRR RN (R [ — 65 25 ———- 6 15 | 1 Mauna Loa
1 Kawaihae
15 |--—- | === | ----=- | =----- T8 12 el T 6 | mmmmm e
16 |oceo | e | mmeeee | e 75 10 2 6 7 |1 Mauna Loa
17 f---- | ----- | ------ 2 83 18 -—-- 2 3 | e
18 |----} ------ | -----= | ------ 85 25 -—--- 1k 2 | mmmmmm e
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs

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

Tremor
(in minutes) Earthquakes
Date
(1563) : « ~
Inter- Hale- SW. rift] Eastern |Hale- |Upper
Deep | mediate | Shallow| maumau | Kilauea and East maumau]East Others
slides | caldera | Kaoiki rift 30 km Jrift

Dec., 19 |---- | -----—- |} --===- ] ------ 85+ 1 2 6 |1 Mauna Kea
20 |---—- | ---=-= |} ----= |} ------ 80 18 | ----- 7 8 |----cmmmmmeC
o1 oo oo e | e 160 Lo | ----- 9 20 |--cmm e
27 [ I B I 180+ L 6 1 Y [
23 ===} === | ==} === 39 T | ----- 2 3 1 Offshore
L) PR R T Tl Bttt 90 30 1 ----- 6 L
25 |---- | --==-= } - ]| ------ 190 30} ----- 15 I [
2T-%0 [P IR IR [ 170 8 | ----- 30 10 J [
27 |---- }---=--=- } ===} ------ 150 25 1 ----- 5 T 11 Kawaihae
o8 |---- |--=-- | = | ------ 170+ 28 | ----- 10 10 | emmmmmmm o
29 l---- |---=== |} ===} ------ 180+ 3 | ----- 1 12 | =mmmmmm oo
30 |---- |------ Lo ----- 175+ 8 | ----- 12 9 -
31 |---- 3 e | - 60+ 16 | ----- L 6 |1 Offshore
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Table 4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December , 1963

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

In the following list, some origin times are followed only by "KM 30" and a statement of magnitude.
These are all members of a continuing family of quakes noted also in other Summaries. The best
mean focus for this group is beneath Halemaumau at a depth of 30 km (19°2L.1' N., 155°17.1' W.).

In the following list a number of quakes are described as "Upper east rift" (see Summary 28). Further
statistical study of this group which occwred in the swarm periods during July 1 to 6 and Avgust
3 to 4 gives a mean epicenter 19°21.5' N., 155°14" W. about 2 km south of Aloi Crater at near-surface
depth.

In Summary 24, "Kaoiki" was introduced as a symbol for listing any of a family of quakes with mean
focus 19°24' N., 155°24' W., h=3 to 8 km. This symbol is used in the following list]

Date Time Magni- Depth Epicenter Felt
(1963) tude {km) Report
h m s Lat. N. Long. W. Description
Oct. 00 06|0k.2 30 19°08.5' | 155°26.6'| 7 km SE of Pahala-=---=---=|--mcecomemeceo

1

1|11 o4lok.3 10 19°17.1" | 155°05. 4" 48 km S. of Hilo-=-=-=c--=|ommmmomomee o
L | 06 39]ok.1 . Rl B T KM 30-=--cmmmmmmm e [
N

5

[\SINACIN\V)
o+

oT ok133.3 2. e B it KM 30-------cmmmmmmme e e e o
Shallow harmonic tremor and earthquakes start at 03:16. Although hundreds of earthquakes

were recorded during the eruption, their wave arrivals were obscured by strong harmonic

tremor and few epicenters could be located precisely. These shocks originated mainly along

or south|of the upper and middle sections of the east rift of Kilauea.

5 103 | 32]23.0,; 3.1 3 19°22.6' | 155°08.1'| 5 km ENE of Makaopuhi ~ |----------ccoc__
seismometer.
5 |03 | kol]i7.0| 3.4 3 19°22.6' | 155°09.1'| 4 km NE of Makaopuhi ~  |--=------cceuco-

seismometer.
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963 --Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude (km) Report
h |m | s Lat. N. |Long. W. Description
Oct. 5 | 03|56 ]1k.5 2.9 3 19°22.0' | 155°08.0' | 5 km E of Makaopuhi ~ | -=----c-emeoee—-
seismometer.
5| 03]58]08.6 3.1 3 19°22.6" | 155°08.9' | 4 km ENE of Makaopuhi | -----=----ccccuo—-
seismometer.
5 | ok| 1k Jok.2 3.3 3 19°22.2' | 155°09.0' | 3 km ENE of Makaopuhi | -=--==----ccomeuu
seismometer.
5 | Ok| 20| k1.4 2.6 3 19°22.6" | 155°08.9' | 4 km ENE of Makaopuhi | -----=-------—----
. . seismometer.
5 | ok 2k |59.5 3.5 3 19°22.0! 155°08.0' | 5 km E of Makaopuhi = | -----cccommcmooo—-
seismometer.
5 | ok| 51]07.5 2.7 3 19°22.8' | 155°08.5' | 4 km ENE of Makaopuhi | -----------occ--—-
seismometer.
5 | 05 kb | k1.7 2.6 3 19°22.8' | 155°06.2'| 8 km ENE of Makaopuhi | ==---=cmcoocmmoonon
seismometer.
5 | 101 25]57.9 3.0 3 19°20.7' | 155°15.0'| 4 km SE. of Ahua @ = | —=—--—mmmmmmomo -
seismometer.
5 | 10| 41| 22.5 3.1 <3 19°20. 4" | 155°17.5'| 5 km SW. of Ahua = = | -=---mmemmmmmmommo
seismometer.
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Table L4, --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963--Continued

Date Time Magni-| Depth Epicenter Felt
(1963) tude (km) Report
h m S Lat. N. |Long. W. Description
Oct. 5 18 | 10| 1k.5 2.7 5 19°21.7'1155°15.6' | 1 km SE. of Ahua = | ==ccommmcomo___
seismometer.
5 19 | 26 |51.9 3.1 <3 19°20.9']155°16.5"' | 3 km SSW. of Ahua | =-ccecmmmcmmo .
seismometer.
5 20 | L2 |35.7 2.8 3 19°20.3'1155°15.2' | 4 km SSE. of Ahua | —c-c-cmcmcmmmmmmo
seismometer.
5 20 | 54| 00.2 3.4 3 19°00.61|155°14.8"' | 5 km SE. of Ahua | —--emmmmmmmeo___
seismometer.
5 21 | 39| 53.6 2.9 5 19°21.9'1155°16, 7' | 1 km SW. of Ahua | ==-emmmmommomemoooo
_ seismometer.
5 21 | 45]25.2 2.4 5 19°21.5'1155°15.8"' | 1 km S. of Ahua | ----mmmmmomo___
seismometer.
6 | oo| 38]|28.2] 2.6 8 19°17.9'|155°02.6" | 17 km SE. of Makaopuhi| —------cccemooooooo o
seismometer.
6 ot | 0o5]43.0 2:5 10 19°21.1'1155°05.8' | 10 km E. of Makaopuhi | --------cceocoooo_
seismometer.
6 06 | 19]21.9 3.0 13 19°22.8'1155°07.5"' | 6 km ENE. of Makaopuhi| -----=-ccceememooo
seismometer.
6 08 | 09| Lk49.6 2.5 10 19°20.2' 155°01.0' | 5 km WSW. of Kalapana | -----=-=-=cceeeeo
6 | o9 | 281Lu8.4] 2.4 | 10 19°24.2'155°05,9' | 11 km NE. of Makaopuhif ------coeooo .
seismometer.
6 10| or| 26.9 2.7 8 19°17.1'1155°00.6'| 8 km SW. of Kalapana | ---------—c-coo-_
6 12 | 261 28.8 3.4 10 19°21.8' 155°09.5"'| 3 km E. of Makaopuhi [|Felt in Hilo,
seismometer. Kapapala, and
Kilauea district.
6 21 | ob] k1.5 2.6 10 19°16.8'1 155°03.1' | 49 km SSE. of Hilo | -=--=--mmemmmmmmoo
T ok | 08| 07.9 2.7 13 19°20.2'0 155°06.7' | 8 km ESE. of Makaopuhi| ------=-ccocoecooov
_ seismometer.
7 06 | 34} 11.0 3.0 10 19°12.1'155°07.5"'| 10 km SE. of Apua | -=---m-mmmcmoamaao
Point.
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Table 4.--Local

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

October, November, and December, 1963--Continued

Date Time Magni-| Depth Epicenter Felt
(1963 tude (km) Report
h m | s Lat. N Long. W. Description
Oct. T 17 | 05]15.3} 2.5 8 19°19.8']155°03. 7' | 45 km SSE. of Hilo | ==-cecocmocmcccaoo.
7 20 | 14]48.8] 2.5 10 19°18.8'1155°05.8"' | 45 km S. of Hilo = = | ==ece;meoccccoo—o_—o.
7 21 | Lo|28.4]| 2.6 5 19°12.411155°10.8'| 7 km SSE. of Apua Point | =-----cmcccccaaao_.
T 22 | 20133.7] 3.7 5 19°12.5'|155°10.5"| 7 km SSE. of Apua Point Felt in Kilaua
district.
8 06 | 10]52.0] 2.0 T iy R —— KM 30--ccmmmmmmmmmmmmee | oo
8 11 | L44|35.3}) 3.3 8 19°18.6'|155°05.1"| 45 km S. of Hilo------- Felt in Kilauea
district.
9 03 | 15]|ok.1} 2.6 10 19°17.9'1155°13.3"| 5 km NW. of Apua Point | ---cmmmmomooooooo_
9 18 | k5|2k.0f 2.0 3 19°06.0']155°08.2"| 18 km SE. of Apua Point | ----e-mmmmoooo___
9 19 | 05)27.0] 2.2 3 19°06.0']155°08.2"'| 18 km SE. of Apua Point | =--ee-mmomooo___
10 00 | otfos.6| 2.5 8 19°15.7']155°01.2'| 5 km SW. of Kalapana | =---cemocccocoooo-
10 21 | 34[29.6] 2.8 8 19°08.1'1155°L4.0 | 18 km NW. of Naalehu---| =-cecommoooccoooo-
10 20 | 02]18.2] 2.3 35 19°11.2'|155°28.1'| 2 km SE. of Pahala----- Felt in Pahala----
11 11 | o4}35.7] 2.0 8 19°05.8'1155°23.7'| 21 km ENE. of Naalehu--| =----emmccmomooooo
11 13 | Loli1.2] 2.4 3 19°15.4'1155°20.1"| 11 km SE. of Desert = | =c-oommmmmmooaoo__
seismometer.
11 13 | 4o|u8.9] 2.6 3 19°15.4'1155°20.1"| 11 km SE. of Desert Felt in Kapapala
- B seismometer.
11 16 | s52|L7.8] 3.8 8 19°08.3'1155°05.0'| 64 km S. of Hilo Felt in Kilauea
‘ district.
11 17| 37|3k.4] 2.2 8 19°08.3'1155°05.0"| 64 km S. of Hilo | =—-emmmmmmmomeooo
11 17| 38]16.3] 2.3 10 19°14.8'1155°07.7'| 7 km ESE. of Apua Point.) ----c-ocomeoooooo
11 22 | Lhje2.4] 2.2 8 19°12.0 |155°21.1'| 16 km SSE. of Desert | =—coocmmmmmomooo-
seismometer.
11 23| L46jo1.3] 3.2 13 21°10' [155°20' 106 km NE. of Haleakala | -=-c-cccmcceooo—o
seismometer.
12 16 | 39[39.2] 2.8 8 19°06.6'155°06. 4" 67 km S. of Hilo-=-=--=] —cocommmmmooooo
12 18| 14}es.6] 2.8 8 19°14.5'1155°22.0 | 11 km S. of Desert = | —----mmmmmmmoooo
seismometer.
12 21| 16}30.3| 3.3 8 19°1k4.5'1155°22.3"f 11 km S. of Desert = | --c-moomemoomooo
seismometer.
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Table U4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963--Continued

Date Time Magni- | Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N Long. W Description
Oct. 13] 01 L5 ok.2l 2.2 RSP, | [ —_— Kaoikimmmmmmcmmmemccmee | cmmmmmmmmmmm o2

13| 06 37]08.01 2.8 3 1 19°25.3"| 155°L6.1"' | 20 km SE. of Kealakekus | =---c-coecccmmeoo

13| 09 59 116.2) 2.0 8 | 19°09.9"| 155°11.5"' | 10 km S. of Apua Point | —=--eemoccmocooo__

13| 12 06 | 13.3] 2.6 5 1 19°17.8'| 155°27.2' | 9 km SW. of Desert = | —mccommmcomooo___.
seismometer.

14| o1 58 135.9] 2.4 3 | 19°05.0' | 155°15.0" | 20 km SSW. of Apua Point | -----eceemmoooooo

k) 23 36]03.1]1 2.7 <3 1 19°29.0"] 155°53.0' | 6 km SE. of Kealakekua | -=-=--c—cccocooeoooo

15] 13 5T |o1.2] 2.8 e Bttt KM 30--=--mcmmommmme oo Felt in Kapapala

17] o4 26 ] 10.6] 2.5 8 | 19°17.1'| 155°14.9" | 11 km SSE. of Ahua = | =;-mmmmoommoomeo-
seismometer.

17| 09 27 1 56.4] 2.0 8 | 19°18.0'| 155°21.5"' | 5 km SE. of Desert = | ——m-mmmmmomoooo___
seismom=ater.

181 1k 19 }51.0} 2.9 8 | 19°12.5'| 155°20.9' | 13 km E. of Pahala Felt in Pahala

18| 17 53 | k2. 7| 2.6 10 | 19°17.2'] 155°08.7' | 9 km SE. of Makaopuhi | =------oeocmemo
seismometer.

19| 16 34 | 34.9] 2.9 3 }19°03.1'| 155°17.8"' | 31 km E. of Naalehu @ | -==---comcmeceo-

20| 02 31 | k.8 2.7 8 | 19°08.5' | 155°15.8" | 15 km SW. of Apua Point | --=---cmmommmeoo_-

20| 18 29 | 55.5] 2.k 8 | 19°05.5' | 155°16.3"' | 35 km E. of Naalehu = | --=c-ccccooommo-

20| 11 20 | 36.2] 2.4 B T B T Kaoiki-=====cccmmmmmcoe | mmmmme oo

21| 1k Lo l17.2] 2.0 13 | 19°18.2' | 155°1L.7' |8 km SSE. of Ahua | -=----mmmmmmeo
seismometer.

22| 03 16 | k1.6 2.1 8 | 19°15.0' | 155°13.7' | 5 km WSW. of Apua Point | ---=----comeeoa-

oo 03 54 123.6] 2.0 10 | 19°19.5' | 155°13.1"' |6 km SW. of Makaopuhi | ===-=-c-ccmcmmmooo
seismometer.

22| o7 35 | k5.2 .3 13 | 20°23" 156° 14" 4O km S. of Haleakala | ==-=--ccocmmmemo
seismometer.

22| 19 o8 |11.7] 3.2 el B Kaoiki-==mmomommoommme Felt in Kilauea

, district.

ool 21 o1 |19.0} o.7 3 | 19°28.0" | 155°43.3" |21 km ESE. of Kealakekua | -=-=-=-occocmcmoooo

23| 10 ok |06.4| 5.3 | IEEE TR B Kaoiki-===-=cm-cmmmmmeaoo Felt island-wide

23] 10 35 |58.5) 2.7 _—— ) e | - Kaoiki-=-===c=mmcmmmmmme | e

23] 10 W8 {oo. 7] 2.6 I e Kaoiki--==-cmommmmmmmmee | mm e

23] 11 24 |47.0] 3.8 R BT Kaoiki---=----=--ocoou-- Felt in Hilo, Pahala,

and Kapapala.
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963--Continued

Date Time Magni-| Depth Epicenter Felt
(1963) tude | (km) Report
h m s Lat. N.| Long. W. Description
Oct. 23 | 11| 33 31.4 2.1 e B B Kaoiki-==mmmmmmmmm e e | om0
23| 12| 36 16.9 2.9 e BECEEEE IR Kaoiki=mm-mmmmmmmmmee Felt in Kapapala
23| 12| 53 56.0 2.0 R T T Kaoiki---c-mommmmm oo e
23| 13| o2 48.8 2.0 T TS —— Kaoiki---ccmmmmmmmo e e
23| 13| 28 10.1 2.7 --= | -----=m] mmm---- Kaoiki---=c-mommmme oo Felt in Kapapala
and Kilaues
district.
23| 13| 37 07.0 2.2 R BT Kaoiki-==mmmmmmo e Kaoiki
23| 17| 31 08.3 2.2 | e mmeee-- Kaoiki-==mmmmm e e
23| 18| 25 28.6 3.5 R e I Kaoiki-=-mcmommmeemoeeeo o Felt in Kapapala,
Pahala, and
Kilauea district,
23| 20| 52 57.6 2.8 T R BEE TR Kaoiki--=----m-cmmmmmmm Felt in Kapapala
oL | 08| 53 57.8 2.3 ] | - Kaoiki-=-=-==cmmcmmmmmmcoo] mmm e
oLk | 16| 07 53.7 2.7 R BT TEEE Kaoiki-=-mmmmmmmm e Felt at Kapapala
251 15| 29 34.0 3.8 R e I Kaoiki-=m=-mmmmmceeee Felt in Kapapala,
Pahala, and
Kilauea
district.
26| o0 | 03 s5h.Tl 3.5 L T R Kaoiki-mmmmmmmm e Felt in Kilauea
district.
26| o2} 29 o4.8] 3.3 DI [EETSRUNRIGIEE, [ Kaoiki-=-=-cmmmmmmmmmo o Felt in Kilauea
district.
261 06| 57 53.9] 3.2 e BT B Kaoiki-------=-mmommmmo o Felt in Kilauea
district.
o6 13| 09 28.4] 2.k 8 19°11.3'| 155°38.8' 15 km NW. of Naalehu =  |=---=-=ceocouoo—-
o6 22| 46 Lo.6] 2.2 R T B Kaoiki------c=ccmccmmmmmm | mmmm oo
o7|] 00| 46 59.0f 2.1 8 19°1h.2' ] 155°32.3"| 8 km NW. of Pghala-----=--| -==-=---=-ono-
28| oL | 08 56.9] 2.2 S BEETEEETIN EEEE T Kaoiki------=cmmommmm oo e
281 ok | 45 33.7 2.1 8 19°17.8" | 155°32.6'| 13 km NW. of Pahala---=--=|-=---o-ccooo-o--
291 13 01 U45.3 3.3 30 19°17.5' | 155°23.3" 6 km S. of Desert Felt in Kapapala
. seismometer.
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Table L4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963--Continued

Date Time Magni<4 Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N. |Long. W. Description

Oct. 29123 53] k2.5 2.3 25 19°14.7') 155°13.9'| 5 km WSW. of Apua Point |---=-cccomccaoa

30 o2 08| k6.2 2.2 13 20°31" 155°53! 46 km SE. of Haleakala  |-=--=eocccocmooooo-
seismometer.

30 § 05 4ol 29.0] 2.0 - | -] - Kaoiki-====---mmcmmm e f e
30| o7 15] 19.9] 2.4 | e} - Kaoiki-=====-=-ccmmm e |
30| o7 20| 26.2| 2.2 el R EE T IR Kaoiki-==m=mmmm oo | e
30] 12 57 ok.2| 2.7 -] ] - KM 30------=cmcmomeeeee- Felt in Kapapala
30 | 14 02| 22.7] 3.0 35 18°56.8'| 155°22.8'| 26 km SE. of Naalehu----- Felt in Pahala

Nov. 1}13 W81 05.2)1 2.7 e e KM 30-=---commmmmmmm e | mm e
o112 L6l ok.5] 2.6 R T T I Kaoiki-m=mmmmm e e e
o |22 09| ko.6| 2.7 R B r T ETE Kaoikimm=mmmm e e e | o
2103 221 32.9] 2.7 8 19°12. 47} 155°34.5'] 17 km NNE. of Naalehu----}----cccmmmmmcoaoo
310 351 56.4| 3.4 5 19°12.1'| 155°34.9'| 15 km N. of Naalehu----==|===cececmacacoo
3121 23| 25.41 3.7 13 20°09.3'| 155°27.0'| 8 km NNE. of Honokag----- Felt 1/2 of island
4100 25| L45.3] 2.3 13 19°52.1"| 155°29.6'| 13 km NNE. of Pohakuloa |--=----ccommmmaaa o
5106 hs|or.0 3.4 B T T B Kaoiki-==-mmmmme e Felt Kapapala and

Volcano.
5122 orL]o2.51 3.1 5 19°12.2'] 155°31.3'] 5 km WNW. of Pahala------|--c-ccmmmemmeaea
602 38| 15.5] 2.3 13 19°13.4"] 154°58.2') 15 km S. of Kalapana----=}----occcmcmemooo
7108 43103.7] 2.2 el e B Kaoiki-===--m-mmmmmmmmm e e
8122 18132.5] 3.1 e B Bt Kaoiki--===-cccommmmcm e e
8122 36 | 51.6] 2.5 e EEanEatt] BEEE R Kaoiki-==-m-mmmmmm oo e e
12 f o1 50 | 15.0] 2.6 8 19°16.4"| 155°10.2'f 3 km NE. of Apua Point-- |-----ccoommcamaoo
12 )18 48 115.5] 2.3 8 19°13.2'| 155°07.1'| 10 km SE. of Apua Point--|-----ceecocomaaaaoa
12|23 12| 27.0] 2.0 13 20°11.9'| 155°38.2'| 21 km NNE. of Kamuela ~ |--=--cccccocommao-
seismometer.
13§02 b2 | 15.3] 2.1 e Bl ELEEEEE KM 30-m-mmmmmmmmmmmmmmmme | e
14 for 37 {12.0} 3.2 el Bt EEEEE T Kaoiki=e=memommcmcccanaa—— Felt Kapapala and
Volcano.

14 ] 09 33 | 31.5) 2.6 cee | mmemmmem e Kaoiki===-==e-cecomaccnan- Felt at Kapapala
1|21 50 | 16.0) 2.9 13 19°L46'  Ji57°01! 120 km WNW. of Kealakekua|--=--==--===cceccaa-
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Table U4, --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963--Continued

Date Time Magni— Depth Epicenter Felt
(1963) tude (km) Report
h m |s Lat. N. |Long. W. Description
Nov, 1k |23 38 [50.5] 2.6 3 | 19°54.0"[155°32.5" [23 km SE. of Kamuela | ~eecemcemcomoemom-
seismometer.
15| ok 02 109.0] 3.5 13 | 19°26' |156°09' 25 Xm WSW. of | e
Kealakekua.
151 o7 18 134.0]2.1 R [T T Ty P Kaoiki---eemmmmmmmmccee | e
15| 09 01 ]|26.5] 3.8 RYSPY | RSTRPINIIPE P —— KM 30-==-cmmemmmmmem oo Felt in half of
island.
15| 10 11]33.2] 2.2 S T LT T rerny R KM 30---cmmmommmmmmmccce | e
16106 | 55]51L.5]2.3 e e B KM 30--mmmmmmmmmm e | e
1612 | 26139.112.9 | ----] ---=--= |-------- KM 30-=--cmmmmmm e | o
16| 16 07]00.2] 2.1 U (VR [ —— 2  J—— [
17| 08 23| 21.0] 2.4 13 | 18°56' ]155°09' 37 km SSE. of Apua Point | -------coeceeea-
7] 11 16| 1k.0] 2.5 ST RPN EEEEE T Kaoiki--=-----c-mcconon Felt at Kapapala
i7) 17 o7l 47.5] 2.3 anl [T [SER— Kaoiki=mmmmmmmcmcmmcmoe | e
181 19 50125.7] 2.4 el I S —— Kaoiki-=mm-mecomommcmae | e
20| 14 16]58.7] 2.2 S L L T Teuy PR —— KM 30--mmcmmmmmmmmecceee | e
23] 02 29| k1.3] 2.7 13 | 19°38' J156°35™ 52 km WSW. of Keahole | -—----cecmmmooonoo
Point.
26| 00 13]18.5] 2.4 A (SN, PR — Kaoiki-=-=-c-ccmmomccmcn | mmmeme oo
261 11 21]18.5] 3.3 3 §19°21.8'}155°07.1"' |13 km NE of Apua Point-- | —----cmmmcmocoao
27| 02 14| 52.5] 2.0 e feeeem feeee Kaoikie==emooooomcmmcccce | mmmmmmme e -
291 18 02| 58.0] 3.6 8 §119°20.1'} 155°07.8'|12 km NE. of Apua Point Felt in Volcano,
. Puna, and Kulani.
291 19 511 25.3}] 2.2 13 19°56.2'] 155°21.5'f 13 km SW. of Laupahoehoe | -—-----cccomamoaoo-
Dec. 2| 03 11] 22.6] 2.3 e ] e KM 30==mmmmmmmmmcmmmmee e | e
3] 09 51| 26.5] 2.9 8 119°16.2"] 155°13.0'| 3 km WNW. of Apua Point | -----eccmcmmoemo-
Ll 1k 02]05.7] 2.5 8 ]19°14.8'f 155°15.8'115 km S. of Ahua | ==--mmmmemeeo-
seismometer.
8] o1 34| o71.0] 2.2 8 ]19°33.8'"| 155°5L4.8'| 6 km N. of Kealakekua | -=-=-=--co-mmcmoomo
820 L9|50.8] 2.0 8 |19°12.2'| 155°L1.L4'[ 18 km NW. of Naalehu | =------cccmmeeeooon
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Table k4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
October, November, and December, 1963--Continued

.

Date Time Depth Epicenter Felt
(1963) tude | (km) R
h m s Lat. N. Long. W. Description eport
Dec. 9|18 L7y s55.5] 3.4 8 19°53.1"'|155°31.3' | 26 km SE. of Kamuela--- |Felt in half of
island.

9118 50f 0T.0] 2.5 8 19°56.7'1155°30.6' | 23 km ESE. of Kamuela-- |-=----c-cmmcmmmoo
11 |22 221 24,0 2.6 === mmmmmme ) e Kaoiki--=mm-mmmmmmmmmee | oo
12417 29 19.0| 2.3 8 19°18.8'1155°10.4' ] 8 km NNE. of Apua Point |----c-ccmmocmcmaccan
1321 19] 24.0| 2.4 8 19°17.8'1155°17.5'| 12 km ESE. of Desert = |-=---cmommmmmmecee

seismometer.
1403 32l 340} 2.2 --- ] --mmmec | oo KM 30--=-cmcmmmmmmmmmcem | e -
14 J o2 w6l ok 7 2.2 8 19°14.1'}155°36.7'] 19 km NNW. of Naalehu--- |---=-ccccmmommomon
14123 591 22.1| 2.3 13 19°59.2'1155°59.2"'| 18 km WSW. of Kawaihae-- |------cccmommmoanao
16 | 10 571 39.8 | 2.6 8 19°13.1'}155°34.8"] 17 km N. of Naalehu-=--=-- |-----cccmcmmcceaaao
19|21 17] 30.0| 2.3 13 19°57.0'}155°22.2"] 15 km WSW. of Laupahoehoe| -------------cccc-
21 | 00 301 58.4 | 2.1 ---- | memmmmmf e KM 30---mcommmmmmmmmeea -
21|06 06 11,1 2.8} -=-= | ~mmmmmmf i KM 30--c-ccccemmmmmmcccce) commmr e rmceeee e
23|16 hol 19.4 | 2.2 -=== | =ccmmee] e Kaoiki-==-m=comommmmmmcca] e
23|17 Lhy 55.5 | 2.6 8 19°19.2'}155°12.7'] 10 km SE. of Ahua = = |==-=ceccmmmcmemea-

seismometer.
24 | ok 33] 37.0] 2.0 3 19°18.1']155°05.8"'} 12 km ENE. of Apua Point |--=-=-cccmmammeaaoa-
ol | 20 ok} 55.5 1 2.3 8 19°14.9'1155°11.3"] 2 km SSE. of Apua Point |--=--cccommecmmaa-
25 | o4 20 ok.o| 2.3 8 19°14.5'1155°25.9'] 12 km SSW. of Desert = |-----=c-ccmcmcceaa-

seismometer.
26 | 12 11} 21.0| 2.7 -=--=- | ======= | -=====-=- Kaoiki---c-—=cmmmmmmmmme e
o7 | 15 391 3.1 2.7| 13 20°01.2'155°53.0'] 7 km WSW. of Kawaihae--- |-c-ccemcmmccmaomamn
271 o2 121 30.6] 2.0 === | cemmeem | ommmmo—- KM 30-=mccmcmm e | e
271 03 03] 23.3| 2.0} -=== | ==--mee | - m-- KM 30-==cmommmmmmmm e | e
27| 17 331 15.0] 2.4} ---- | commmmm | o KM 30==mmmmmmmmm e mmmee e
28111 WLy 55.5] 2. b fm=- ] -m-mmmm | mmmmeme Kaoiki==-====mmmcmmmmemm | oo
29 | o4 02 02.1 | 2.4 25 19°19.8'|155°12.8'|] 8 km SE. of Ahua = = |-----------mmmmnn-

seismometer.
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Table

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

October, November, and December, 1963--Continued

Date Time Magni - Depth Epicenter Felt
(1963) tude (km) Report
h m s Lat. N.| Long. W. Description
Dec. 29 |16 | 22 |19.0] 2.4 T P e re— Kaoiki--==-cmocmmmmoe | mmmm oo
29 |22 | 1k |50.3] 2.7 T LT TSTypuivl [ R Kaoiki-==m-mcmcmmmmee | e
3103 | 18 Jor.0}] 2.3 10 |19°12.7' |155°11.0" | 6 km SSE. of Apua =~ | =-=-=--mmcmmmmom
Point.
31|09 | 24 |56.3] 3.1 R TSRt S r— KM 30-ca-mcmmmmmmmmem | oo




Table 5.--Distant earthquakes

[Times are reported in Greenwich Civil Time which is 10 hours faster than
Hawaiian Standard Time. A "c" following the time of P indicates
compressional first motion; a "d" indicates dilatational first motion.
Station symbols, locations, and instrumentation are presented in summary. 29,
Megnitudes 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]

Oct. 2, 1963 Oct. T
M Z eP 05:55:15.6 4 M Z iP 13:22:24.,9 4
U PEE &S 06:02:14 A Z iP 24, L 4
U PEE eSS  06:05:35 D 7 iP 23.1 4d
U PEE el 06:06:43 N Z iP 2L, L 4
U PEZ eR 06:08:53 MP Z iP o2h. 7 a
Na 7 iP 20.9 d
C&GS card 83-63: Ka Z iP 27.6 ¢
05:47:05.5 Hi Z iP 27.3 4
20.8° S., 174.1° W. Ha 7 iP 29.1 c
Tonga Islands
h about 33 km C&GS card 81-63:
Magnitude 5.3 (CGS) 13:14:24.6
5.7 (HVO). . 23.6° S., 179.9° E.
Fiji Islands region.
Oct., 3 h about 550 km
Magnitude 5.7 (CGS).
U PEZ eR 16:48:07 :
Oct. 8
C&GS card 80-63:
15:48:17.2 M Z iP 00:24:25.3 ¢
58.5° 8., 25.1° W. A Z iP 23.9 ¢
Sandwich Islands D Z iP 23.2 ¢
h about 54 km. N Z iP 24.8 ¢
MP 7 iP ~ 25.2c¢
Oct. 3 Na Z iP 21.0 ¢
Hi 7 iP 27.6 ¢
M Z eP 23:35:19.9 ¢ Ha Z iP 31.1 ¢
U PEZ iP 21 ¢
U PEZ eR 23:54:49 C&GS card 81-63:
U PEE iS 23:44:09 00:17:01.1
15.1° S., 173.2° W.
C&GS card 80-63: Samoa Islands region
23:24:34, 7 h about 33 km
32.2° N., 131.6° E. Magnitude 6 (Pas)
Kyushu, Japan 5.75 (Bks)
h about 33 km 5.7 (cas).
Magnitude 6.5 (Pas)
(Pal)
5.7 (cas).

23



Table 5.--Distant earthquakes--Continued

Oct. 12, 1963
M 7 iP 11:36:09. 4
D 7 iP 10.1
N Z eP 10.3
Pa Z eP 10.6
Na Z eP 4.7
Ka Z eP 05.2
Hi 7 eP 10.0
Ha Z eP 11:35:57.5
U PEZ  iP 11:36:10
U PEZ i8S 11:43:31
U PEZ iR 11:50:30

C&GS card 85-63:

T (Bks)

6.75-7 (Pal)

7.5 (HVO).

Oct. 13

M Z iP 05:27:03.6
A 7 eP ok. 7
D 7 eP oLk.2
U 7 eP 03.9
Na 7z iP 06.0
Hi Z eP 01.3
Ha Z eP 05:26:52.7
U PEZ  iP 05:27:0kL
U PEZ  iS 05:34:26
Ha 7 Tmax 06:21:20

11:26:57.9

44, 8° N., 149.0° E.
Kurile Islands

h about 40 km
Magnitude 6.75-7 (Pas)

C&GS card 8L-63:

05:17:57.1

L4, 8° N., 149.5° E.

Kurile Islands

h “about 60 km

Felt: Hokkaido and Honshu,

Japan. Seismic sea waves:

4,0 ft. Hokkaido; 2.5 ft.

Oahu, Hawaii; 2.2 ft.

Crescent City, California;

1.5 ft. Attu, Aleutians.

Magnitude 8.25 (Pas)
7.75-8 (Pal)
8.1 (HvO)

Small tsunami in Hilo Bay.

Q0 00 A0 00

cppo o

Oct. 13

iP 13:07:24.9 4
iP 26.1 d
iP 25.1 d
iP 26.2 4
iP 25.2 d
iP 24,8 a

maoEUOr =R
NNNNNN

i

C&GS card 84-63:
12:58:21.6
45.0° N., 150.1° E.
Kurile Islands
h about 50 km
Magnitude 5.4 (CGs).

Oct. 13
M 7 iP 16:08:56.7 ¢
WP Z iP 57.2 ¢
MP Z iP 57.9 ¢
Hi Z eP 56.3 c
U PEN  iS 16:16:24
U PEE il 16:21:1h4
U PEZ iR 16:23:22

C&GS card 84-63:
15:59:52.9
L5.6° N., 150.5° E.
Kurile Islands
h about 35 km
Magnitude 6.1 (CGS).

Oct. 13 (14)

U PEZ eR 00:17:50

C&GS card 8L-63:
23:52:22.8
LL.5° N., 150.1° E.
Kurile Islands
h about 50 km
Magnitude 5.5 (CGS).

Oct. 1k

D 7 eP 04:20:15.5 a
U PEZ eR 0Lk:35:06



Table 5.--Distant earthquakes--Continued

Oct. 14, 1963--Continued Oct. 17--Continued
C&GS card 84-63: U PEN iG 23:46:09
Ohk:11:1k4.0 U PEZ iR 23:48:23

L, 7° N., 150.6° E.

Kurile Islands C&GS card 84-63:

h about 45 km 23:2?:3&.& .
; . L4L,6° N., 149.0° E.
Magnitude 8.3 CGS ). -
.0 (gvo). Kurile Iilands
h about 45 km
e Magnitude 5.4 (CGS)
M z iP 13:30:41.7 a 6.6 (uvo).
A Z eP 43,0 a
D 7, iP 42.7 4 Oct. 20
v o o 374 M Z iP 01:02:20.6 4
U Z iP 42,8 4
: A Z eP 22,0 d
Pa  Z ip Lh.1a ;
. D Z iP 21.3 d
Na 7 iP 43.0 4
. } Ha Z eP 144 ¢
Hi Z iP ho,2 a4
. Na Z eP 22.8 ¢
Ha Z iP 31.3 4 :
; Hi Z eP 20.3 d
U PEN iG 13:42:51 bE7 P <
U PEZ eR  13:LL:51 u EZ i 22
U PEZ  iS 01:09:36
U PEZ iR 01:16:10
C&GS card 84-63: . $16:
13:21:45.2 U PEN iG 0l:1Lk:00
uu.g N., 151.0° E. CaGS card 85-63:
Kurile Islands
00:53:07.2
h about 60 km . .
; Ly, 7° N., 150.7° E.
Magnitude 5.75 (Bks) Kurile Islands
5.9 (CGS)

h about 25 km

Seismic sea waves: 1.0 ft.
Ladolla, California; 0.5 ft. Oahu,
Hawaii.

Magnitude 6.75-7 (Pas)

.25=-17. Pal
1 ek e

6.0 (HVO).
Oct. 15
9) PEZ eR 0T7:13:23
C&GS card 90-63:

06:49:37.8 Oct. 20

L|»2.2° N., ]_52. 30 E. iP 09.19:)4_8.7

M Z c
Kurile Islands
h about 40 km g g ig tg°§ 2
Magnitude 4.2 (CGS) MP 7, iP SO.l c
5.8 (HVO). U z iP k9.3 ¢
Pa Z iP 50.5 ¢
Oct. 17 Na Z iP 49. 4 ¢
Mz iP  23:33:57.8 a e W 0.9
A Z }P 59.4 d C&GS card 87-63:
D 7z iP 58-7 d 09-10-h3 9
Pa 7 eP 23:34:00.8 4 uu'uo'N : 150.0° E
U PEN iS  23:L41:17 T e

25



Table 5.--Distant earthquakes--Continued

Oct.

20, 1963--Continued

C&GS card--Continued:

Kurile Islands
h about 4O km
Magnitude 5.5 (CGS).

Oct.

U

20

PEZ eR 12:16:01

C&GS card 87-63:

11:52:20.7

L4, 7° N., 150.2° E.
Kurile Islands

h about 45 km
Magnitude k.2 (CGS)

Oct.

22

Pa 7 Tmax 05:16:20
Ha Z Tmax 05:1h4:14

C&GS card 85-63:

Ohk:29:11.7
51.0° N., 179.4° E.
h about 55 km

Rat Islands, Aleutian Islands

Magnitude 4.9 (CGS)

22

Oct.

U

PEZ eR 03:49:26

C&GS card 87-63:

Oct. 25
M Z iP 20:09:05.
A Z iP 05.
D Z iP ok,
MP 7 eP 06.
U 7 iP 05.
Ha VA eP 20:08:59,

03:25:38.8

43.9° N., 150.3° E.
Kurile Islands

h about 50 km
Magnitude k4.9 ECGS).

Oct. 25--Continued

C&GS card 89-63:
19:58:58. 3
12.3° N., 1Lk4.5° E.
Mariana Islands
h about 29 km
Magnitude 5.4 (CGS).

Oct. 29
Ha Z Tmax OT:43:07

C&GS card 88-63:
0T:01:k2.7
4o.4° N., 12L.7° W.
Near coast of Humbolt County,
California
h about 38 km
Magnitude 4.7 (CGS)

Oct. 31

M Z eP 03:26:00.6 ¢
A 7 eP 03:25:58.0 ¢
MP Z eP 57.2 ¢
U Z eP 58.1 ¢
Pa Z eP 50.7 c
Na 7 eP 56.7 d
Ka Z eP 03:26:03.1 ¢
Ke 7 eP 00.1 ¢C
Hi 7 eP 02.1 ¢
U PEE eS 03:32:41

U PEE G 03:36:00

C&GS card 89-63:
03:17:L42.0
21.8° S., 175.0° W.
Tonga Islands
h about 33 km
Magnitude 6.25 (Pas)
5.5 (Bks)
6.25-6.5 (Pal)
5.2 (cas)
5.9 (HVO).



Table 5.--Distant earthquakes--Continued

Oct. 31, 1963

M
D
U
Pa
Ka
Ke
Hi
Ha

C&GS card 89-63:
08:51:L42

NNNNNNNN

iP
eP
iP
iP
iP
iP
iP
iP

08:58:

17.9° 8., 178.8° W.

Fiji Islands region

h about 637 km

Magnitude 4.3 (CGS)

Nov. 3

C&GS card 90-63:

NNNNNNNNNNN

PEN
PEN
PEZ

iP
iP
iP
iPp
iP
iP
iP
iP
iP
iP
iP
is
iG
iR

03:10:12.7
3.5° 8., T7.8° WwW.

Peru-Ecuador border

h about 33 km

03:22:

Magnitude 6.75 (Pas)
6-6.25 (Bks)

Nov. L4

Pa
Na
Ke

NNNDN

6.0 (Pal)
6.0 (CGs).
6.3 (Vo).

iP
eP
iP
iP

U1\ T\ T\ AT\
ﬂl\nl\)O\F"l\D N w
WO
0000 oo

PO ENDE DD
VOFEFDMOXOWVWOVOo
OWV—l &£ H MU O 0O\
o Vi Vi < N FY SR i Y Vi o

0l:23:14.1 ¢

15.4 ¢
11.9 ¢
12.7 ¢

A
[

Ha

Z

Nov. L--Continued

iP

C&GS card 91-63:

0l:14:32.8

15.1° S., 167.3° E.
New Hebrides Islands

h about 154 km
Magnitude 6.75-T7 (Pas)
5.8 (cas).
HQX;_E

M 7 eP 01:29:
A Z eP
D 7 iP
MP Z eP
U 7 iP
Pa Z iP
Na 7 iP
Ke Z iP
Hi Z eP
U PEZ iP 01:29
U PEZ iPcP 01:29
U PEZ ipP  01:29
U PEZ isP 01:29
U PEZ i 0l1:32:
U PEZ i 01:35:
U PEE iS 01:38:
U PEE iSS  Ol:4h
U PEN iSSS 01l:47
U PEN iG 01:49:

C&GS card 91-63:
01:17:08.9
6.8° 5., 129.6° E.

Banda Sea

h about 80 km
Felt throughout Australia,

northern Tasmania and Papua
Magnitude 7.5 (HVO).

:05

19.8 ¢

O O O
W Fw

S O\O £ OuUl N0 O\
o T <P Ao N o TR P PR T o

ok,
ok,

02.
0l.
06.

17
134
:50

Lo
00
53

:05
tho

51



Table 5.--Distant earthquakes--Continued

Nov. 6, 1963
M Z iP 02:24:25.1 ¢
U Z eP 24,5 ¢
U PEE  iS 02:33:19
U PEN el 02:40:35
U PEZ iR 02:44:43

C&GS card 93-63:

Nov.

M

MP Z

02:13:16.8

138.4° E., 2.6° S.
Western New Guinea
h about 33 km
Magnitude 6.3 (HVO).

8

Z iP
iP

C&GS card 91-63:

16:13:36.2

128.4° E., 2.7° N.
Molucca Passage

h about 216 km
Magnitude 5.7 (CGS).

Nov. 2

fus] g
GGGCGGCGGC{GGC}GGG@E?@%PZ

7 eP 21:27:17.
Z eP 16
Z eP 15.
Z eP 15.
Z eP 18.
7 eP 15.
Z iP 21.
PEZ iP 17
PEZ ipP  21:29:25
PEZ esP 21:30:31
PEZ iPP 21:31:09
PEZ ipPP 21:32:55
PEZ iPPP 21:33:43
PEZ i 21:39:35
PEE iSKS 21:36:51
PEE iSP 21:38:19
PEE isP 21:41:01
PEN iS 21:37:15
PEN i 21:42:19
PEN iSS 21:43:31
PEN iSSS 21:46:47
PEN i 21:49:55
PEN eG 21:52:13

16:25:05.6 4
06.0 4

O000000a0

28

Nov.

9--Continued

C&GS card 93-63:

21:15:30. 4

9.0° S., TL.5° W.
Western Brazil

h about 600 km

Magnitude 6.75-7 Pasg
6.75-7 (Bks
5.9 (cas)
T (HVO)
Nov. 10
M Z eP 01:12:26.8 ¢
A Z eP 26.3 ¢
MP Z eP 25.8 ¢
Pa Z iP 25.0 ¢
Hi Z iP 25.8 ¢
Ha Z eP 32.0 ¢
U PEE iS 01:22:19
U PEE iSP  01:23:34
U PEE i 01:26:58
C&GS card 93-63:
01:00:38.8
9.2° 8., T1.5° W.
Western Brazil
h about 600 km
Magnitude 6.5-6.75 (Pas)
6.25 (BKS)
5.6 (CGs).
Nov. 10
M 7 eP 17:27:05.0 ¢
D Z eP 05.5 ¢
U Z eP 05.2 ¢
U PEN iS 17:34:45
U PEN eL 17:39:19
U PEZ iR 17:41:43
C&GS card 93-63:
17:17:42.7
hh L4 N., 149.0° E.
Kurile Islands
h about 4O km
Magnitude 5.5 (CGS)
6.4 (HVO).
Nov. 15
M Z eP 21:15:40.6 ¢
A 7 eP Lo, 7 e
D Z iP ho,6 ¢



Table 5.--Distant earthquakes--Continued

Nov. 15, 1963--Continued Nov. 23

MP Z eP k3.3 ¢ M z iP 07:58:08.6 c

U 7 iP 42,0 ¢ U 7. P 08

Pa, 7 iP Lh.3 ¢ ° e
. U PEZ eR 08:08:0k4

Na Z eP 4h,3 ¢ M z Tmax 08:37:41

Hi 7 iP 21:15:43.0 ¢ U 7, Tmax L9

U PEZ iP ho, 4 ¢

U PEZ iR 21:30:40

§) PEN is 21:23:02

C&GS card 96-63:

U PEN iG 21:27:40 07:50:46.3
C&GS card 93-63: 30.1° N., 114.0° W.
21:06:34.0 Gulf of California

L4, 3° N., 149.0° E.

Kurile Islands

h about 14 km
Magnitude 6 (Pas)

h about 50 km 6 (Bks)
Magnitude 6.0 (Bks) 5.1 (cas)
2.25E6.5)(Pa1) 6.0 (HVO).
.0 (cas
6.5 (HVO). Nov. 23 )
M Z Tmax 09:19:160
Nov. 18 U 7 Tmax 12
M Z iP 14:45:58,.7 a4 Ha Z Tmax 15
g g Zg gg'g g C&GS card 102-63:
MP 7 iP 57.9 4 gg:gg.gl 11k 0° W
U 7 iP 58.1 d : A
Pa v ip 56.8 c Gulf of California
Ne 7 3P 1L4:46:03.1 c Eaabiitdlu5k§ (cas)
Hi % eP  1k:L5:56 4 gnitudae . y
Ke Z iP 1h:46:02.7 ¢ Nov. 28
%a gEZ ig iiigiigZ'T ¢ k Ha Z Tmax 16:02:06
U PEZ iR 1&256:06 £,
U z Tmax 15:25:50 C&ﬁi,ii?il9g 63:
Pa 2 Tmax b1 52.2° N., 17h.2° E.
Ha z Tmax 15:26:15 Near Islands,
Aleutian Islands
C&ii_gg?g89g'63’ h about 33 km
29 9; N' i13 6 W Magnitude 5.4 {CGS).
. . . .
Gulf of California Nov. 30
h about 14 km . LEQ.
Magnitude 6.5 (Pas) f % ;i 09'59't$:g g
6.5-6.75 (Pal) D z eP 46,2 &
2'? égggg' U Z iP 47.0 d
C&GS card 96-63:
09:47:59.0

1.6° N., 128.L° E.
29



Table 5.--Distant earthquakes--Continued

Nov. 30, 1963--Continued

C&GS card--Continued
Halmahera region
h about 61 km
Magnitude 5.5 (CGS).

Dec. 2
M Z Tmax OT7:40:15
A Z Tmax 20
MP Z Tmax 22
U Z Tmax 21
Pa Z Tmax 17
Hi Z Tmax 02
Ha Z Tmax O7:39:2k4

C&GS card 97-63:
06:52:20
5L.1° N., 13L4.2° W.
Queen Charlotte Islands
h about 33 km
Magnitude 3.9 (CGS).

Dec. L
M 7 Tmax 01:00:1L
A Z Tmax (072]
D Z Tmax 11
u Z Tmax o7
Pa Z Tmax 00:59:43
Ha 7 Tmax 01:02:48

C&GS card 97-63:
23:03:41.6
22.4° 5., 69.3° W.
Northern Chile
h about 18 km
Magnitude 6.25 (Pas)
6.1 (cas).

Dec. 4

Ha Z Tmax 02:43:11

C&GS card 103-63:
01:35:24,5
45.3° N., 153.4° E.
Kurile Islands
h about 60 km
Magnitude 4.1 (CGS).

30

.. Dec. T
M Z iP 04:15:
A Z iP
U Z iP
Pa Z iP
Hi Z eP
Ke Z iP

C&GS card 99-63:

0k:07:52.8

22.1° 8., 179.4° W.
Fiji Islands region
h about 546 km
Magnitude 5.5 (CGS).

Dec. 7T
M Z iP Ohk:55:
A Z iP
U Z eP
Pa 7 iP
Hi 7 eP

C&GS card 102-63:

Dec.

j==lae]
'_l

C:%U!DZ

]

OLh:46:50.2

18.8° s., 169.2° E.
New Hebrides Islands
h about 227 km
Magnitude 4.7 (CGS).

9

Tmax 06:22:
Tmax
Tmax
Tmax
Tmax
Tmax
Tmax

NNNNNNN

C&GS card 99-63:

05:38:29.5

54.9° N., 159.4° w.
Alaska Peninsula

h about 45 km
Magnitude 5.1 (CGS).

FOOMO
ppo o e



Table 5.--Distant earthquakes--Continued

Dec. 10, 1963

M Z iP 03:k42:

A Z iP

MP Z iP

C&GS card 100-63:
03:31:21.1
6.2° 8., 128.1° E.
Banda Sea

Felt: Darwin
h about 366 km
Magnitude 5.6 (CGS).

52.6 ¢
52.3 ¢
52.6 ¢

Dec. 11
A Z eP 00:55:10.3 a4
Na 7 iP 09.7 d
Hi Z eP 15.9 ¢
Ke Z eP 11.2 ¢
U PEZ eR 01:05:17
C&GS card 101-63:
00:L47:48.3
15.1° S., 173.6° W
Tonga Islands region
Magnitud 6 (cas
Bogon 55, ()
Dec. 11
M 7 iP 02:38:37.4 ¢
A 7 eP 36.4 ¢
D 7 iP 35.8 ¢
MP Z iP 36.4 ¢
U 7 iP 36.8 ¢
Na 7 iP 33.7 c
Ka 7 iP 39.9 c
Ke 7 iP 35.5 ¢
Hi 7 iP 39.3 ¢
Ha Z iP 41.7 ¢
C&GS card 103-63:
02:31:19.4
17.8° 8., 178.6° W
Fiji Islands
h about 537 km
Magnitude 4.9 (CGS).
Dec. 12
M Z iP 23:33:35.0 4
D z iP 35.4 a4

(8]

Dec. 12--Continued

C&GS card 99-63:
23:24:36.6
46.3° N., 150.5° E.
Kurile Islands
h about 90 km
Magnitude 5.2 (CGS).

Dec. 1k
M Z iP 07:59:19.8 c
A Z iP 20.k4 ¢
D Z iP 20.7 ¢
MP Z iP 20.5 ¢
Ke Z iP 19.4 ¢

C&GS card 101-63:
07:51:07.9
62.7° N., 149.5° W,
Central Alaska
h about 95 km
Magnitude 5.1 (CGS).

Dec. 15
M Z Tmax 16:30:12
A Z Tmax 1L
D VA Tmax 15
MP Z Tmax o7
6) Z Tmax 12
Pa Z Tmax 18
Hi Z Tmax 00
Ha Z Tmax 16:29:31
C&GS card 102-63:
15:44:22,3
51.0° N., 128.8° W

Vancouver Island region
h about 33 km
Magnitude 4.0 (CGS).

Dec. 15
M Z eP 19:47:17.5 4
A Z eP 17.9 a4
U PEZ is 19:57:58

C&GS card 103-63:
19:34:45,5
4,8° 8., 108.0° E.
Java Sea



Table 5.--Distant earthquakes--Continued

Dec. 15, 1963--Continued

C&GS card--Continued
h about 650 km
Felt: Djakarta
Magnitude 6.4 (CGS).

Dec. 18
M 7 iP 00:38:43.4 4
Pa Z iP bh,7 ¢
Na Z iP 40.5 ¢
Ka Z eP 47.8 4
Hi A eP 45,7 4
Ha 7 iP 50.1 ¢
U PEZ  iP 43 4
U PEZ iR 00:52:12
U PEE iS 00:45: 47
U PEE iSS  00:49:22
U PEN iG 00:50:00

C&GS card 107-63:
00:30:02.6
24.8° 5., 176.6° W.
Tonga Islands
Felt: Tonga, Fiji & Kermadec
Islands.
h about 46 km
Magnitude 6.5 (CGS).

Dec. 20

M 7 iP 09:09:12.4 ¢
MP 7 eP 13.1 ¢
Hi 7 eP 4.0 ¢
C&GS card 103-63:

08:57:17.8

7.0° S., 129.3° E.

Banda Sesa

h about 103 km
Magnitude 5.5 (CGS).

Dec. 21
M 7 eP 12:42:49 g
Na Z iP h7.9 4
Hi 7 eP 53 d

C&GS card 104-63:
12:34:22.7

32

Dec. 21--Continued

C&GS card--Continued:
21.2° 8., 175.8° W.
Tonga Islands
h about 90 km
Magnitude 5.1 (CGS).

Dec. 21
M 7 iP 13:21:18.4 ¢
A Z eP 19.1 ¢
D 7 iP 18.4 ¢
MP 7 iP 19.7 ¢
U 7 eP 18.9 ¢
Pa Z iP 20.4 ¢
Na Z iP 17.8 ¢
Ka Z eP 17.8 ¢
Hi Z iP 20.0 ¢

C&GS card 105-63:
13:09:09.6
16.1° N., 119.7° E.
Near west coast of Luzon, P.I.
h about 49 km
Felt: Manils
Magnitude 5.6 (CGS).

Dec. 2k
M 7 eP 11:27:17.6 ¢
U 7 iP 17.2 ¢

C&GS card 105-63:
11:18:15.2
13.1° S., 166.7° E.
Santa Cruz Islands region
h about 61 km
Magnitude 5.5 (CGS).



Table 5.--Distant earthquakes--Continued

Dec. 28, 1963

M 7 eP 05:54:53.0 ¢
D Z eP 51.9 c
Na 7 iP - 50.4 4
Hi 7 iP 55.7 ¢
Ha Z eP 57.8 ¢

C&GS card 105-63:
05:45:20.2
5.1° 8., 153.5° E.
New Ireland region
h about 7O km
Magnitude 5.5 (CGS).

Dec. 28
M Z iP 09:13:35.0 ¢
A Z iP 3k.3 ¢
D 7 iP 33.6 ¢
MP Z iP . 34,6 ¢
U Z iP 34.5 ¢
Pa Z iP 35.7 c
Na 7 iP 31.2 ¢
Ka 7 iP 37.k ¢
Hi 7 iP 37.3 ¢

C&GS card 106-63:
09:03:52.9
32.7° 8., 178.9° W.
Kermadec Islands
h about 33 km
Magnitude 5.5-5.75 (Pal)
5.8 (cas).

33



The following persons or agencies reported "felt'" earthquakes during the
fourth quarter, 1963. Their assistance is gratefully acknowledged.

North Kona Kilauea summit region
Mr. Ready Mr. Smith

Dr. Heather Mr. Bush

Mr. Sherwood Mr. Forbes

Dr. Tabrah Mrs. Yong

Mrs. Tabrah Mr. Yong

Mrs. Christensen
Mrs. Van Gorder

Hilo region

Mrs. Shaffer
Mr. Isherwood
Mrs. Lewis
Mrs. Chiquita
Sister Theela
Mr. Okamura
Mrs. Okamura
Mrs. Potlock
Mr. Shoemaker
Mr. Baldwin
Mr. Blackwood

Kau region

Mrs. Paiva
Mrs. Ashton
Mr. Meinecke
Mrs. Billing
Miss Yamamoto
Mrs. Walters

Puna

Mr. Warner
Mr. Williamson
Miss Takemoto

3k

Mrs. Mist

Mrs. Wentworth
Mrs. Yamamoto
Miss Engligh
Mrs. Hansen
Mrs. Duncan

Kona coast

Mrs. Glass
Mrs., Higashihara
Mr. Ladd

Miss Greenwell
Mr. Johnston

Mr. Apple
Mr. Yeaman
Mr. Wallace

Mr. Sutherland
Mr. Sleightholm
Mrs. Gray

Central Hawaii

Mrs. Vredenburg
Mrs. Lindsey



Publications of special interest and HVO
numbered contributions, 1963

Kinoshita, W. T., Krivoy, H. L., Mabey, D. R., and McDonald, R. R., 1963,
Gravity survey of the island of Hawaii: U.S. Geol. Survey Prof.
Paper L75-C, art. 89, p. 11k-116. (HVO Contr. 182)

Moore, J. G., and Reed, D. K., 1963, Pillow structures of submarine
basalts east of Hawaii: U.S. Geol. Survey Prof. Paper 4T5-B,
art. 40, p. 153-157. (HVO Contr. 181)

Muir, I. D., and Tilley, C. E., 1963, Contributions to the petrology
of Hawaiian basalts, II, The tholeiitic basalts of Mauna Loa and
Kilauea: Am. Jour. Sci., v. 261, no. 2, p.111-128.

Richter, D. H., 1963, Volcano observations: Am. Geophys. Union Trans.,

v. Uk, no. 2, p. 505-507. [(HVO Contr. 180)
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