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INTRODUCTORY NOTE

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

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

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

Chronology

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

Location Beginning Date Ending Date Comment

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

uninterrupted inflation fol-
lowing the 1960 eruption

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

tion at this location

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

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

Thomas L. Wright and Jennifer S. Nakata
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Chronological summary

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.
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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.
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