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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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Summary of activities

The big event of the quarter was the 10-day flank eruption, starting
March 5, in the upper east rift zone of Kilauea. It was not unexpected,
because tilt and leveling data showed a high degree of inflation of the
Kilauea summit. However, no preceding events were recognized as indicating
the place or time of outbreak until tremor started 1 1/2 hours before the

appearance of lava. The extent of lava from this eruption is shown in
Figure A.

The following events took place prior to eruption: In late December,
a swarm of short bursts of long-period tremor and an episode of strong tilt
in an almost due-north direction at Uwekahuna began, and continued through
the first 10 days of January. Analysis of samples of the tremor recorded
on the 12-channel seismic array indicates a source from 3 to 7 km beneath
Halemaumau. Mid-January readings of the long-base ‘tiltmeter net suggest that
the center for the surge of rapid inflation was under the caldera rim, south
of Halemaumau.

Slow inflation resumed about January 20, apparently over a center more
to the north and east, and continued until the eruption started.

Several hundred short bursts of long-period tremor were recorded
between January 24 and January 26, and flurries of several tens of events
per day occurred sporadically six times during February. About 25
shallow-focus (less than 3 km) earthquakes were recorded on February 7
whose sources were a few km southeast of Makaopuhi Crater. Other than these
seismic events, the number of daily quakes (less than 60) was low, and
only eight quakes were large enough to be felt during January and February.

The eruption was preceded on March 5 by the onset of tremor at about
08h02m, recorded first on the Makaopuhi seismograph. Then it was picked up
at all other stations of the Kilauea summit net with rapidly increasing
intensity. This tremor was recorded on the l2-sensor array as well as the
summit net. By O9hOOm, constant ground trembling and continuous rockfalls
were observed at Makaopuhi.

Outbreak of lava was first seen about O9h50m in Makaopuhi. Visibility
was poor along the upper east rift because of rain and ground-level clouds.
It is surmised that the first outbreaks produced an almost continuous line
of fountains that cut across the north wall of Makaopuhi and the floor of Napau,
nearly coincident with the two small fissure vents of 1922 and extending about
L4 miles eastward from Makaopuhi Crater.

The first "curtain of fire" stage of activity erupted at least 30,000,000
cu yds during its 1O-hour duration. About 2,200,000 cu yds of this lava‘had
formed a lake 165 feet deep in the west pit of Makaopuhi when the fountains
there ceased, at 18hpom, Napau was filled to a depth of about LO feet, gn@
overflowed through a graben intersecting the southeast wall; when fountaining
ceased, the lake level subsided about 20 feet, which is equivalent to about
6,000,000 cu yds of flow back down the vent.

1
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Figure A. Sketch map showing area of lava erupted March 5-15, 1965 (Makaopuhi
eruption) from the east rift zone of Kilauea Volcano (Hawaii). Flow area mapped

by J. G. Moore and D. L. Peck.
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Pumice samples were collected from Makaopuhi and five other locations
down the initial "curtain of fire," 1, 1.7, 1.9, and 3.4 miles east of
Makaopuhi. Optical pyrometer measurements of Makaopuhi fountains gave
1,035°-1,070°C, but all readings were screened by fume or falling pumice
and thus are undoubtedly too low.

The short-base tiltmeter monitored a summit collapse of about TO
microradians on a bearing about S. 60° E. during 10 hours, from O8h30m
to l8h30m, and further collapse of about 25 microradians on a bearing
of about S. 35° E. during the next 38 hours, until O9hOOm on March 7.
No further tilting was indicated. This structural deformation is further
described by a shortening of the distance across Kilauea caldera (from
Uwekahuna to Keanakakoi) by 25-30 cm and a measured loss of altitude of
nearly a foot (relative to a benchmark on the nearest slope of Mauna Loa)
at the center of collapse, which was defined by the azimuth intercepts of
the long-base tilt net to be near the caldera wall south of Halemaumau.

A second phase of activity can be characterized by erratic waxing
and waning at three localities scattered along nearly 8 miles of rift
zone. This phase may be considered as having started before the "curtain
of fire" phase died out. About 15h25m on March 5, new fountains broke
out 6 1/2 miles east of Makaopuhi (2 1/2 miles beyond the eastern limit
of the curtain of fire), and continued through the night as the only
active fountains. Two more fountain groups started in the early morning,
the easternmost nearly 8 miles from Makaopuhi and nearly due north of
Kalalua Crater. By 09h3Om they had coalesced into one group, and
fountaining resumed in Makaopuhi 1 l/2 hours later. Activity alternated
somewhat between the two rift areas outside Makaopuhi until about 10BLO™
March T, when all activity ceased except in Makaopuhi, where sluggish
eruption continued. A new vent that opened about 3 miles east of
Makaopuhi during mid-morning of March 9 poured out a small flow, built
a spatter rampart, and ceased activity completely about 07h30m March 10.
This may be considered as the end of the second phase.

About 2,000,000 cu yds was erupted during these U 1/2 days of erratic
fountaining, half in Makaopuhi and half in flows to the east. Five samples
of the eastern flows, representing this second phase, were collected
after the eruption was over from sites 2.4 miles east of Makaopuhi and
from 7.3 to 7.6 miles east of Makaopuhi. Four second-phase samples were
dipped from Pahoehoe toes reaching the Makaopuhi lake margin. Temperatures
in these lake-margin flows were found to be 1,090°C by both thermocouple
and optical pyrometer measurement.

The third phase, consisting of activity in Makaopuhi, was characterized
by an accelerated output and increased lava temperature. This phase
actually started in Makaopuhi during the early hours of March 10, before
the cessation of the last fountains farther down the rift. Features most
roticeable included a distinctive sheen on the crust of the new more
rapidly spreading flows and widespread advance of the "shore line" of the
lava lake. Accelerated output continued until the sudden end of the
eruption at 22h51m on March 15. During the last 6 hours the enormous
extrusion rate averaged over l60,000 cu yds per hour. The lake reached
a maximum depth of 330 feet and had a volume of 9,000,000 cu yds.



- On March 12, good measurements of a temperature of 1,160°C by
optical pyrometer were made at the lake's edge. The fluidity and color
of the lava indicated characteristic high temperatures, though good
pyrometer readings from the crater rim were not possible. Several
samples of pumice, collected on canvas at intervals of as much as 24 hours
beginning the morning of March 12, plus three samples dipped from the
lake margin on the 12th and 1lkth, represent the lava of the third

phase.

The fourth and last phase of activity comprised drain-back and
episodic overturn of crust at Makaopuhi lava lake. These phenomena
continued for 3 3/h days after the fountaining and eruption had stopped.
The altitude of the lake surface was lowered 60 feet below the high-lava
shoreline during the drain-back. During this lowering, crust foundered
and new crust formed over the entire lake surface 18 times.

Two days after the last overturn of the crust, surveying was started
to establish benchmarks at 100-foot intervals along the two principal
diameters of the lake. Two days of heavy rains, and immediate formation
of thick clouds of steam rising from the thin still-hot crust,
interrupted the work. But on March 19 the survey was completed, leveled,
and tied to a large talus block near the level of the new lava shoreline.
(Releveling 15 days later revealed an average crustal subsidence of
3.4 feet.) Measurements of gravity, magnetic field, temperatures on
surface and in cracks, and detailed mapping of cracks, local relief,
lines and spots of sublimate deposits, and other features of the lake
crust were intitiated immediately and tied to the benchmarks. Plans
were initiated to pursue a program of core drilling in the crust to
help document the cooling history of the lake.

Alae Crater studies.--Work was continued on the study of the small
lava lake in Alae Crater, which became solidified in September 1964k, On
January 21, temperatures were measured in 6 drill holes in the crust, and
the elevations of 29 stations on the lake surface were determined by
precise leveling. Temperatures of the lake showed a drastic decrease
from those of December 8, l96h, probably influenced by the excessive
rainfall during the period; the maximum temperature measured was 865°C,
at a depth of 32 feet in drill hole No. 9, where the lake is L8 feet
thick. The leveling showed an average subsidence of .017 foot since
November 3.

Two groups of astronauts visited the observatory on consecutive weeks,
each in January, for 5> days of field study. A great array of textural,
structural, and mineralogical features were noted, but concentration was
on a few important features that are most conspicuous and can be most
readily studied in Hawaii. These include: the differences between the
surface formed on a deep body of relatively stagnant lava (a confined
lava lake, or a thick flood on a level plain) and the surface formed on
thin gushes of rather mobile lava (layered overflows from Halemaumau on
the floor of Kilauesa caldera); features that characterize rift eruption;
and differences between lapilli and lapilli cones formed from fluid
basalt versus those formed from rather viscous feldspar-rich andesite.

L



Japan-United States cooperative study of Kilauea.--Professor T.
Minakami, Doctor D. Shimozuru, J. P.. Eaton, and J. G. Moore returned
to H.V.0. to Jjoin with Arnold Okamura, Robert Koyanagi, W. T. Kinoshita,
and Dallas Peck in conferences on progress made in analysing the results
of the Japan-United States cooperative study of Kilauea, July-December
1963. Progress and promise of results were very gratifying and
encouraged Professor Minakami to set the date and itinerary for a third
general conference, to be held in Japan in October-November 1965.

Xenolith Studies.--E. D. Jackson started mapping and meticulous field
study of the 1801 lava flow of Hualalai, the host to large quantities of
xenoliths of coarse-grained rocks showing a great range of mineral
composition. Several thousand zenoliths were described in the field study,
and several hundred were collected for detailed laboratory study.
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Figure 1.--Map of the island of Hawaii showing localities mentioned
in the text and seismograph stations operated by the
U.S. Geological Survey. Epicenters of local 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 measurements at that station were begun. Increasing tilt
coordinates correspond tc northward and eastward tilting of the earth's
surface; that is, 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 directi on indicated.

Location of and essential data on each tiltmeter station are listed
in table 7, which is published only in the first-quarter issue each year.

Table 1.--Tilt coordinates at Uwekahuna Vault, Januarj,
February, and March, 1965

Date Date
(1965) N-S E-W (1965) N-S . EW
Jan. 3 Lol L66 Feb. 21 513 L5k
10 503 463 28 . 51k U52
17 506 463 Mar. T L8 499
oL 509 L6l 14 460 : 518
: 31 511 458 21 458 519
Feb. T 513 455 ‘ 28 459 ' 51k
14 513 L5k’




lst Quarter, 1965

Table 2a.--Tilt coordinates and changes at bases around Kilauea calders
(See tilt diagrams, figs. 2a, b.)

6
Tilt Base Date Tilt coordinates Ra;zd(igreciigémg% Date of
[(1965) N-3 B-w tilting since last reading

last reading (196L4)
Uwekahuna, Jan. 17]507.6 453.3 | 15.2 | N. 6.6° W. | Dec. 10
Tree Molds 17J459.1 512.8 5.7 | N. 0.9° E. 7
Sand Spit 19]922.0 752.6 34.9 | N. 50.7° E. 11
Kalihipaa 21]318.2 385.3 3.1 s..61.6° E. 8
Keamoku 18] 527.0 539.1 32.1 | N. 49.5° w. 11
Ahua Kamokukolau 18] 509.3 554, 4 Ly, 8 | s. L5.4° E. 10
Kipuka Nene 21| k19.2 506. 2 1.0 | S. 27.3° W. 1h
Hilina Pali | ---=-=--]-=--- ] ----- not occupied this time------
Kapapala Ranch 19| 493.6 506. 4 0.4 | s. 85.6° E. 9
Mehana 17| 549.7 554, 3 2.2 | N. 32.4° E. 10

Table 2b.-~-Tilt coordinates and changes at bases around Kilauea caldera
(See tilt diagrams, figs. 2a, b.)

6
) : Rate (107 rad/mo) Date of
Tilt Base (gggg) Tlﬁﬁscoordlgageg and direction of | last reading
- tilting since (1965)
last reading

Uwekahuna Mar. 6| L4k1.0 504.0 52.3] S. 37.3° E. | Jan. 17
Tree Molds 71L424.8 525.9 36.7| S. 20.9° E. 17
Sand Spit 81882.3 735. 4 43.3] S. 23.4° E. 19
Kalihipaa 7 1 333.6 385.3. ] 16.9| N. 00.1° W. 21
Keamoku 71585.1 510.1 Lo.6| S. 63.5° E. 18
Ahua Kamokukolau 6 | 609.9 s542.9 J101.2] N. 6.5° W. 18
Kipuka Nene 9 |L48k4.0 506.2 2.9 N. 00.4° w. 21
Hilina Pali ~ | «=c-ccf-nean | —-c-- not occupied this time ------
Kapapala Ranch 8 | 4o3.7 506.8 .6| N. 21.8° E. 19
- Mehana 9 |540.7 545, 2 7.5| 8. L5.3° W. 17
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Figure 2a.--Tilting of the ground around Kilauea caldera, Dec. 1k,
1964 -Jan. 21, 1965. The vector depicting tilting at a given
tilt base points in the direction of maximum relative subsidence
and has a length proportional to the rate of tilting during
the measurement interval. Closed circles represent field
tilt bases; open circles, short-base water-tube tiltmeters.
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Seismic summary.--Events recorded by the U.S. Geological Survey
seismograph network in Hawaii fall into two categories: local earthquakes
‘and tremor originating in the region of the Hawaiian Islands (usually
within 100 km of at least one seismograph), and distant earthquakes
‘originating more than 3,000 km from Hawaii. As an index of seismic
activity at Hawaiian volcanoes, daily counts of earthquakes and minutes
of tremor recorded by seismographs in Hawaii are listed in table 3.

The earthquakes are separated into groups on the basis of region of
origin as determined by analysis of records obtained daily at the
Observatory (U, M, A, D, N, WP, MP). Earthquakes of magnitude 2.0 or
greater are generally sufficiently well recorded to be located with
greater precision; they are listed individually in table 4. - Data on
identifiable phases of distant earthquakes are listed in table 5.

Location of and essential data on.eaéh‘seismograph station are
listed in table 6, which is published only in the first-quarter
issue each year. '

11



Table 3.--Numbers of earthquakes and minutes

Tremor is separated into three categories:

of tremor recorded on seismographs U, M, A, D, N,

WP, and MP

around Kilauvea caldera

deep,

amplitudes on seismographs in the summit region.
be associated with movement of magma within the

Earthquake categories are:

flank; and earthquakes from other regions:

intermediate, and shallow, on the basis of relative
Unless otherwise stated, tremor is presumed to
central complex of Kilauea.

Kilavea summit, 30 km, earthquakes from a source about 30 km beneath the
Kilavea summit region, and 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 seismograph;
earthquakes from the upper east rift zone and the adjacent fault systems of Kilauea's south

Kona, Mauna Kea, etc.

Tremor Earthqu.akes
Date (in minutes) Kilauea Summit SW. rift | Eastern| Upper
(1965 ) \ and east east Others
Deep Inter- |Shallow | 30 KM Shallow Kaoiki rift rift
mediate
Jan. 1 |--== | ----oo | ----- _—— 13k 6 —— 8 | 2 Mauna Kea
R R s [ 1 99 12 ——-- I
3 _———— ] - 15 2+ 110 L+ —_——— 13 1 Kona
U R R o7+ 2 135+ 9 ———- 3o J
5 Joeoe | cmooeo | o-oo- _—— 61 5 1 3 | 1 Mauna Kea
SO [ R — 3 63 6 1 SRR [
T |--=—- | === | ----- 1 58 T 1 I [
8 |---- 12+ | —---- 3 65+ 10 — 3 |1 Kona
9 T | ——eeeo | —-ooo 3 89 9 _—— 3 | 1 off NE.shore of Maui
10 26 | oo | oo _— 135 Ly ———- 3 | 1 Mauna Kea
11 DI R 8 L 110 T ———— T R S
12 TR R . L 115+ T ———— 11 } 1 Kona
HICTN R I —— L ko 3 _—— T |1 Kohala
1k CIOJN [N, R 6 60 N ———- 12 | e
15 30 | --mmem | ----- 1 45 7 —— L [
16 |---- 19 | —---- i 25 3 —— 7 | 1 Mauna Loa
17 |---- 20| ----- L 55 L —- S




€T

18 f---- o [R— 3 81 6 1 6| e
19 |---- 20t} ----- 2 60 2 1 18 | mmm -
20 |---- 15t] —emm- 1 69 T —— 6 | cmmmmmm oo
21 l-cee | e} ----- 6 80 1 _— 13 | mmmm oo C
7- S [ (DR [ 2 65 5 —— 12 | oo
23 |--=- | ----- | ----- —-- 57 5 . L
)T (U I [ 3 4o 5 _— 1 1 Mauna Kea
25 f--oc | ----- 5 | ---- 20 3 [
06 |oaen | ceeen f ----- L4 150+ 4 cmmm oo | e L
o7 13 | ----- f ----- ——— 68 3 L 2 s
28 oo | ccoco f ----- _— 95 L 1 10 2 Kona
29 |--ee | == ) ----- 3 20 L ———- L
30 === | ---- | ----- 1 e 6 —— S
31 18+ | e f oo 2 35 3 2 L 1 Kona
Feb. 1 |---c | aceeec | ----- 3 30 6 1 I
20 [ [N [ 1 5k 2 1 S
3 }--—- | ===} ----- 2 50 3 -—-- 3 1 Mauna Loa
L 39 | -eeem | ----- ——-- 60 2 ——- R Syt
5 f--—= | ----- } ----- 1 L5+ 9 _—— T
6 ---- | oo } -o--- 38 3 - T | el
7 === | ——cc- ) ----- 2 75 2 2 oo | e R
8 Voo | coceo f ----- ——- 150 2 1 |---- 1 Mauna Kea )
9 o | -cem } ----- 3 88 3 2 L 1 Kona
10 focee ] e f —---- _— Lo 1 3 8 | mmmm oo
11 Jocee | e} ----- 2 L1 2 —— o T
12 | ---- 3 —---- 3 iy g 2 —— 5 1 Kona
13 oo | ceemm } ----- 2 Sk L 1 32 1 off south shore
of Hawaii
1 Kona
DR (USRI - 1 59 3 1 25 | e
15 Joeee | e | —---- _— 36 L —— 15 | e mmm oo
16 Jeeae | e} —---- . 35 L ———— 13 1 Mauna Loa
iR PR R (- ———- 28 3 ——— 2 | e
18 locce | aeee- 2 L L5+ 7 ———— 11 1 Mauna Kea
19 |---- |} ----- - 2 35 L —— b | cmm oo
20 | --=- | ----- } ----- 3 51 5 _— 72
21 | -emm ] e} ----- ——- 33 1 L 3 | e
22 30 | ----- | ----- 1 Lt 5 1 N [
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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 Earthquakes
(in minutes) Kilauvea Summit JBW. rift] Eastern | Upper
Date Deep | Inter- | Shallow 30 KM |}Shallow and east east | Others
(1965) mediate Kaoiki rift rift
Feb., 23 | ==em | =ooeem | momeeeo 2 45 5 1 ) [
2L e R . 2 Lo 3 ----- T S
25 | o= | mmmmem | e S 33 5 1 g [
26 35 —mmmem | e 2 L5 5 ----- 3] mmmmm e
27T | ==== | === | === --- 1 oL 51 ----- 3 s
2ICHN [NROUR [ [ —— 2 68 6 1 ----| 2 Kohala
Mar., 1 § ———- |} e | e 5 43 Iy 2 3] -
2 | ---- (O [RE—— 1 30 L 1 5] [
3 28 | —----- 5 3 51 T 2 =3 R o
RN R R [ ——— 1 T6+ L ) 19 oo
51 -1 ------ Harmonic ———— ———— N S S
Tremor.
6 | e | e ——-do-- ——— D5+ I [ e | s -
T -] ------ ---do-- 1 57 T ----- e
8 | coem | —omee -—-do-- 3 66 91 ----- ----| 2 off south shore of
Hawaii.
TN S -—-30-- 3? - 20 6 ~—--- L] 1 off south shore of
Hawaii.
10 | ==-e | —m-——- -—-do-=- 2 28+ OH —cmme e
11 2| ------ -—=do-- 3 20 6 -——-- 10 cmmme e
12 3] ------ -—-do-- 2 22+ 58 e 28 -
13 == | ------ —eed0o-= | —-e- 17 3 ----- S S
AR ORI [ —— -—-do-= ——— 37 Ty ----- 51 2 Kona
15 | meem | mmmem | e ——— 15 L e cmmm | -
16 | ——-- SR —— 1 ol 81 -ooeo 10| cmmmmmm e
1T | —=e= | mmme== | —mme - 1 20+ 10 -==-- T
ARCT [N [ T— 1 30 (g [— 5] 1 Mauna Kea
NECH RN R R 1 15 (Y 6| 1 Kona
20 | mmem U e 3 25 18 ——--- | cemmme e
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Mar. 21
22

23
ol
25
26
27
28
29
30

31y

14
20

W\ DWW H ONFE W

IR R VRN I R R RN R |

1 Mauna Kea

1 off south shore of

Hawaii.
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Table k4. --Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March, 1965

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) are included in the list.

Date | = Time Magni- | Deptn } Epicenter Felt
(1965) L o Js tude (km) | Lat. N. |Long. W. Description Report
Jan. 1 Jok] sSTRS.4] 3.9 13 19°48.5'1155°25. 4" | 14 km NE. of Pohakuloa Island-wide
1 113] 05f00.5) 3.k 10 19°L7,1'1155°23.1" | 15 km ENE. of Pohakulog [=---==-=-==-=-=o-
3 116] ospt1.0] 2.7 3 | 19°40.0'}155°52.9" | 17 km NNE. of Kealakekua |-----coecm-comm-
3 |23) LipLo| 2.5 10 19°18.8']155°13.7' | 8 km SSE. of Ahua = fe-mmc-mmmmmmemm-
seismometer.
5 116] hie] 2.6 5 19°53.0'|155°L48.0" | 20 km SW. of Kamuela  |---c-cmmmo——o-n-
6 Jor| 18§58.7] 2.1 8 | 19°16.2'}155°10.7" | 10 xm S. of Makaopuhi  |e--ccccmmmmmooe-
seismometer.
8 | 14| s51fo1.9] 3.1 27.5] 19°23.5'}155°15.0" | Beneath Kilauea summit Kilauea summit
) region.
8 17| 51fk.2] 2.9 5 “I§°2h.8' 155°25.9' | Kaoiki fault system = J----coccemmmaann
8 | 20] 339.4] 2.9 8 | 19°2k.2'1155°52.8" | 4 km NE. of Hookena f---ccccmmmm—o—n-
9 | o5] s8u6.61 3.1 13 20°50' [155°25" 83 km ENE. of Hakeakala |---ecocmmmmooon-
seismometer.
9 | 22| 29f12.8] 2.0 10 19°18.2'1155°13.7' | 9 km SSE. of Ahua = |-----m---mmmmmen
seismometer.
10 01} 25]19.0}) 2.2 8 19°46.6'1155°18.8 | 25 km WNW. of Hilo = f---emcmmmomoonan
10 | oT| 15j03.4| 2.k 10 19°18.6'} 155°07. 4" | 9 km SE. of Makaopuhi  |----cmmmmmmeeom-
seismometer.
12 | 15) 23jek.7) 3.0 5 wo°37. 7' 155°L49. 4 | 16 km NE. of Kealakekus |---w----ccoo-on-
12 | 18] 37]119.71 2.1 | 30 19°23.1'0 155°17.5' | Beneath Kilauea summit | ----c-cm-mmmmnmm
12 | 23] o8fi5.4F 2.1 | 30 | 19°22.8'1155°19.8" | wocedOmmmcmcccccccmccee fecmcmmmmmmemem e
13 |15 Wuju7.2] 2.0 | 27.5) 19°24. 41 155°16. 2" | ceen@0mccccccmemmmmee f e
13 | 20| 25}20.2} 3.6 20 20°05.7'| 155°50.5" | 16 km NW. of Kamuela Kamuela and
i Kohala.
1L | 03] Lof35.1} 2.7 L5 19°34. 41 155°04.5" | 5 km ENE. of Mt. View  |-eececmcccceaa-n
15 {100y 15§31.0] 2.k 22.5}) 19°22,9'1155°18.0' | Beneath Kilauea summit  |---c-cceocooaoan
16 | o1] séfib.1) 2.8 8 19°11.8'1155°L1.5" | 19 km NW. of Naalehu = |=----m-mem-cmeau-
L 001 25%52.0Q) 2.2 10 19°20.9'1155°06.3" | 9 km ESE. of Makaopuhi |~-=----m-mccmenx
seismometer.
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19°16. 9!
’i§°27.o'
19°30.7"
V19° ok, 1!
19°24. 5!
19°17. 4!
19°21. 0!
19°23. 0"
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Kaoiki fault system
Beneath Kilauea summit

Benéath Kilauea summit
Beneath Kilauea summit
5 km NW. of Pohakulos

T km SW. of Makaopuhi
seismometer.

" Beneath Kilauea summit

12 km W. of Kealakekua

10 km SW. of Keahole
Point.

10 km SE. of Makaopuhi
seismometer.

Kaoiki fault system

2 km WSW. of Kealakekua

10 km SSW. of North Bay
seismometer. ‘

6 km NNE. of Makaopuhi -

seismometer.

: 10 km SSW. , of Makaopuhi

selsmometer.

" T km W. of Kalapana

5 km ENE. of Makaopuhi -
seismometer.

5 km ENE. of Makaopuhi
seismometer.

. T km ESE. of Makaopuhi .

seismometer.

'8 km ENE. of Waikii

10 km SSE. of Makaopuhi
seismometer.

8 km ESE. of Makaopuhi
seismometer. )

11 km ESE. of Makaopuhi
seismometer.

1 km NW. of Kalapana

8 km ESE. of Kealakekua

14 km SE. of Hilo

10 km SW. of Makaopuhi
seismometer.

Kilauvea summit
region, Pahala.

Kamuela, Pahala,
Kilauea summit
region.
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Table k.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,
January, February, and March, 1965--Continued

Date Time Magni -] Depth Epicenter Felt
(1965) h m S tude |{km) [Lat. N. | Long. W. Description Report
Feb. 11 | 17 36 |12.4] 2.1 10 19°20.7'| 155°05.3'| 11 km ESE. of Makaopuhi]Keaau

seismometer.

11 | 18 11 Jo03.3] 3.0 3 19°21.8'] 155°08.5' 5 km E. of Makaopuhi |---cecomean-
seismometer.

12 | 22 01 |19.2] 2.8 13 18°58" 156°15' |45 km SW. of Milolii |--ecmmeeea--

13 | 01 19 Jo3.7] 2.2 8 19°40.8'] 155°50.2'} 20 km NNE. of = Je;eemmcmcea--
Kealakekua.

13 | 13 06 ]29.0} L.s 13 18°L45¢! 155°16' |48 km SE. of Naalehu Island-wide

14 f o1 28 |21.0] 3.0 8 19°14.8' ]| 155°14.0'1 5 km WSW. of Apua Kilauea summit
Point. region.

14 ]} 19 58 f18.2] 2.2 8 19°26.2' | 155°2L4.8'|Kaoiki fault system — |-e-eeceomecaa-

1k J 22 ik Jo3.o0] 2.3 3 19°20.8' | 155°05.8'] 10 km ESE. of Makaopuhif ------ccceeuo
seismometer.

14 |23 50 J42.7] 3.3 5 19°20.3' | 155°05.4'} 11 km ESE. of Makaopuhi|---c--caceao-

I/// seismometer.

16 | o2 31 jok.6] 3.2 20 9°17.5' | 154°LL. 0| 33 km SE. of Pahoa  |---cemo—oaoea-

16 | o5 ko |59.21 2.4 <3 19°24. 47 ] 155°10.5'}5 km N. of Makaopuhi  |----cmcemecaa-
seismometer.

16 |17 48 123.8 | 2.4 10 19°18.1'" | 155°07.7'|10 km SE. of Makaopuhi |----emcemaan-
seismometer. ‘

16 |22 28 |u2.h | 2.7 8 19°08.8" | 155°34.0'|9 km NNE. of Naalehu |----ceeceeeaan

18 o6 36 45.0| 2.8 8 19°50.8' | 155°24,9'|17 km NE. of Pohakulog |------ccecoc-

18 {09 18 J28.81 3.5 5 19°21.0' | 155°05.5'|10 km ESE. of Makaopuhi|----eceeeemeona-
seismometer.

18 |20 39 J08.1} 2.6 8 19°16.1' | 155°12.5' |2 km WNW. of Apua Point|----eceeeeeaa--

19 |07 00 |k2.6| 2.9 8 19°16.0' | 155°07.1'}13 km SE. of Makaopuhi |-----=-co---o
seismometer.

22 o7 43 jo2.7] 2.2 10 19°15.6' | 155°13. 4" 4 km W. of Apua Point [-----=ccaeu--

23 ok 28 j12.4} 2.0 10 19°36.0' | 155°06.4']13 km SSW. of Hilo  |----ceeceacoao

23 |11 2L Jho.5) 2.2 6 19°2h.2' | 155°2k. 2" |Kaoiki fault system — J-----mceaaoa_

25 |18 18 jLi.4] 2.4 10 19°18.7' | 155°08. 7' |7 km SE. of Makaopuhi |-----ccoecc--
seismom<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>