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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

In this quarterly report, the map showing the tilting on Kilauea
Volcano will include a contour map showing the total amount of altitude
change at the summit. This map is based on measurements at a system
of bench marks beginning near Bird Park and continues from there along
the Crater Rim road to the Crater Rim - Chain of Craters road junction
and then to BM 35YY at Makaopuhi Crater. Also included in this system
of bench marks are spur loops, one into the center of the caldera east
of Halemaumau and one southward almost to Ahua Kamokukolau tilt station.
All of the changes are based on an assumed 0.0 change at HVO 23, a
bench mark that is about 2-1/2 miles northwest of Halemaumau.

The summit uplifted a total of 0.5 foot during the first quarter of
1967. Uplift apparently took place in surges, with shiftings of the
center of maximum inflation around various parts of the Kilauea Caldera.
Precise leveling at the summit along with the tilt data showed that:

(1) Between mid-October 1966 and January 12, 1967, the area of maximum
uplift was 0.38 foot and located about 2 km south-southeast of Halemaumau.
(2) Between January 12 and February 10 the summit uplifted an additional
0.2 foot and the "maximum" area shifted to about 2 km due south of
Halemaumau. (3) Between February 10 and February 27 the uplift amounted
to only 0.15 foot, but the striking feature of this level run was that

it showed a change from roughly circular patterns of the past to an
elongate pattern seemingly oriented along the southwest edge of the
Caldera. (4) Between February 27 and March 30 the summit uplifted another
0.17 foot, with the maximum about 2 km due south of Halemaumau. Level
data showed that the pattern had again returned to a circular pattern.

All of the structural deformation at the summit took place
apparently with no seismic activity, as the shallow Caldera earthquake
count stayed at low levels through most of the period. Two flurries of
quakes from other sources did occur during this quarter. The first on
December 31, 1966, and again January 6, T, 1967, emanated from about
30 km beneath Kilauea. The second occurred late in February and
consisted of several dozen small shallow quakes on the lower east rift
near Kapoho.

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 at Uwekahuna (table 1), and
at irregular intervals it is measured on a regional scale by means of a
network of field tilt-bases and a portable water-tube tiltmeter (table 2).
The attitude of the ground surface at each tilt-base is reported in terms
of north-south and east-west tilt coordinates. Both coordinates at each
station were arbitrarily set equal to 500 when measurements at that
station were begun. Increasing tilt coordinates correspond to northward
and eastward tilting of the earth's surface; that is, to a relative
subsidence toward the north and east. A one-unit change in coordinate
correponds to a tilting of 1 microradian (1L mm per km) in the direction
indicated.



||||[|III‘IT1_FI|

|

vl!T]llI|]|ll||||!l|llllllllll!llllllll]—l_lllllll|ll‘r|!|¥|||

[rrrT

lllITIIIVTIIIIIIIIIIIIlfr]ll'l]1llllVIl]lllllf’l']]flll'll(ll1ll‘IIIIIIT]I

Upolu Point

156° X
jawi
° EXPLANATION
Mahukona a Seismograph Station
o Town or locality
Waipjo Valley
\\ S 0 S 10 15 Miles
[Em=m=)
Hongkaa 5 0 5 10 15 20 25Ki
o [zu=nz: = ) ——1 ]
Komdélo Contour interval 1,000 feet
Kowo:ha ~ Dotum is mean seo level
. u\Ilcun/\eu Topography by US Geological Survey
_ °
20 a\Laupahoehoe
o
Keanakolu
K;t;?':le Pohakuloa
Kailug
/JSW OBSY “—"\R,F Puu Kulani
MOKUAWEOWEO N°'"’ 87" Y e
Kealakekua CAL DERA AUNA LOA
©// 7 ~KILAUEA
mua/mza hA KILAUEA
wes: pit @ "¢, CALDERA EAST
Ahuo & "' Alauopulu
19°

156° 155

Kalae (South) Point

[llllLlll'lllllJ_Lll[lllllllIIIJIIIlllllllllllllllL]AIIIIIIIjllllllllllll

]Illl|ll|lllIllllLJllljllllllll|llIJIIlIIlllllllllllAl4lj(||lJlll|lllLJIIlllJllll

Figure 1.--Map of the Island of Hawaii showing seismograph stations

operated by the U.S. Geological Survey, principal settlements,
and selected geologic features.
are given in table 4 in terms of geographic coordinates, which
are indicated at the edges of the map.

Epicenters of local earthquakes



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

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

February, and March, 1967

Date Date
(1967) N-S E-W (1967) N-S E-W
Jan. 1 iele) 431 Feb. 19 507 L3l
8 489 432 26 507 438
15 koo 430 Mar. 5 507 437
22 ko1 L33 12 509 428
29 ko2 433 19 512 435
Feb. 5 Los5 432 26 515 L3l
12 504 431




1st

Quarter, 1967

changes at bases around Kilauea Caldera

Table 2.--Tilt coordinates and

(See

fig. 2 and table 6)

. : | Rate (lO-6 rad/mo) Date of
Tilt base Date Tilt coordinates and direction of last
(location) (1967) tilting since reading
: N-S E-W last reading (1966)
Uwekahuna Feb. 8 536. Lo6.0 8.9 | N. 29.1°W. Dec. 8
(U on fig. 2) '
Tree Molds (TM) 13 451, 504.1 2.4 | N. 0.2°E. 8
Sand Spit (SS) 12 865. 692.2 19.9 | N. 9.9°E. 5
Keamoku (Kea) 13 Lo8. Lo9.7 10.3 | N. 52.9°W. 6
Ahua Kamokukolau 12 516. 517.9 25.8 | S. 16.4°E. 5
(Kam) ‘
Kipuka Nene (KN) 15 300. 501.0 0.8 | 8. 21.2°E. 7
Hilina Pali (HP) No data this epoch
Kapapala Ranch 15 hoi. 509.7 0.1 | N. 48.9°W. 6
(Kap)
Mehana (M) 14 558. 564 .6 2.7 | N. 17.7°E. 9
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Figure 2.--Tilting of the ground around Kilauea Caldera between
December 7, 1966, and February 12, 1967. 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. See table 2 for explanation.of abbreviations.




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 (stations U, M,
M(2), A, D, N, WP, MP, K, 0). 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.

Location of and essential data of each seismograph station are
listed in table 5 in the first-quarter issue each year.

Acknowledgments

Several people or agencies reported "felt" earthquakes during
the first quarter, 1967. Their assistance is gratefully acknowledged.



Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs 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: Kilauea summit, 30 km earthquakes from a source about 30 km beneath the Kilauea
summit region; long-period, earthquakes characterized by low-frequency waves that originate about 5 km beneath
Kilauea summit; 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 flank; and earthquakes from other regions: west Hawaii,
Mauna Kea, etc. '

Tremor Earthquakes
(?SE?) (minutes) Kilauea summit SW. rift | Eastern |Upper
Inter- Long and east east Others
Deep | mediate | Shallow |30 km | period| Shallow | Kaoiki rift rift
Jan. 1 |---=|=cecmoc |ommmaena 8 |------- 60 10 1 17 | ===mmmmmmmmmmmmmmm e oo -
2 =mmm | mmmmmem |- 5 1 65 10 1 28 1 Kona ‘
I I I B 11 |------- 85 9 1 6 | mmmmmm e
T R el e E T R 8 |------- 100 1 L e T e
3 [T (ST, PN— TR (R 80 8 | ----mmm- 1TSS [ R
I T I B el b3 femmeaea 103 10 | ----=-=-- 18 1 Mauna Kea '
T 31 | ~=-mmmm | mmmemmm- 50 b oL 13 | ----=---- 26 1 Kohala
I T I B 4 5 116 14 1 8+ | 1 offshore Keahole Pt.
1 Mauna Kea
I e B B ittt b 2 57+ 6 ———————— 9 | s
o I B 3 7 75+ 5 1 N B e LT I
11 | ==== | ======= | === ==-- B3t |-==-=== elec- T+ | -------- T+ | 1 Mauna Los
trical
storm-

off



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

(Tremir ) Earthquakes
Date minutes r n '
(1967) Kilauea summit SW. rift | Eastern | Upper
Inter- Long and east east Others
Deep | mediate |Shallow |30 km | period| Shallow| ¥Kaoiki rift rift -
Jan. 12 22| mmmmmmmm | mmmmmeem 2 | —=-me-- 36+ 5 e L I
13 | ---- 9 | —-mmmmm- 6 | ------- T2 20 1 21 1 Kona; 1 S flank of Mauna Kea
I R e Il ettt & ?7 | ------- 70+ ? 3 ? ?/instrument turned off;
15 ? ? ? ? ? ? ? ? ? electrical storm '
16 | === | =mmmmmem | mmm e T | ------- 135 7 2 3+ | mmmmm e m e
17 20| ~=mmmmem | mmmmm - B R 93 9 1 22 el
18 | ---- 8 | --momm-- L 12 61 13 2 20 S
19{ 11) --sm-mem ] mmmmmm e R 75 8 6 19 J oo mmmmme L
= o [N [PRURPR [PV [ 5 68 22 12 T iy
21 | ---- 2 | —emme-- 1 16 100 20 29 0 N
par= R (UM, 3 | emmmae- 124 12 43 2] e el
23 {emme | mmmmmmee | oo TR 149 59 36 p='c S Oy
o TR [NURVRDRS R U SN [ 5 | -emeem- 108 28 41 30 Sy
25 | —em | mmmmmem [ oo TR 104 9 19 35 | emmmmm e
26 [--==] ~mmmmmem | e 3 |- 152 20 3 20 | emmemmemmmm o
o7 | ---- 36 | -mmmm--- 13 10 118 17 12 20 1 Mauna Kea
' 1 E. flank Mauna Loa
28 | -m-m | mmmmmmem | mmmmeee- 9 6 138 23 | ---mmme- 20 | emmmmm e
29 {emmm ] mmmmmmem | e 10 5 119 18 1 25 | omem e
30 | ---- LI L 3 102 15 |-----m-- L7 1 Kohala
1 R e B 1 10 151 15 L 30 | emmm e el
Feb. 1 |-=-=| --cmmmem| mmmmmam- 2 | mmmmm-- 150+ 7 3 65 | mmmmmmmmmmm oo
2 R R I L b 12 13 5 51 3 Mauna Loa
57 [EESS RIS, R — L 2 136 3l L 45 1 offshore N. of Maui
TR [ (TSP i — 2 L 137 - 10+ 6 T ettt
5 ---- [ F o [ p——— 8 | -—----- 105 5 |-------- 28 1 S. flank of Mauna Loa
6 |---- 2 | -memeem- b 2 131 19 3 29 |




Feb. 7 | 16 [--------- f-=mma--- 2 Ll 173 16 3 20 | mmmmmmmmmmmm el
8 |---- |-=--mm-]-- —————— 2 24 159 N 3 12+ | 2 Kona
9 |---- |---------|--=---- 2 | 1 1 T |------- 19 1 Kona .
10 [==== |-=mmmmmmm e 1+ |-=-==- 45+ T+ | -==---- b+ |1 S. flank of Mauna Loa
11 2 |mmmmmm e e e 1 101 17 | -==--=- 2L | -mmmmmmemee- B
12 f=m-m |emmmmmmme e 3 f------ T2 16 | ------- 20 1 E. flank of Mauna Kea
: | L offshore 8. of Maui
13 f==== |emmmmmmem e 3 |- 50 18 | ---m--- 15 | e e
14 2 I Rl CE e LT [Tty P 65 7 2 11 e
15 f--== |m=mmmmmem || - ——— |- 69 16 3 .18 1 Kona . :
16 |-=== fmmmmmmmmemm e e e 50 11 1 (O N [T —— B ———--
17 33 |emmmmmm e fmm e e 1 98 15 10 27 1 Mauna Loa
S 1< R PRI S (S e —— 1 113 21 L 1L T e
19 |--=- |emmmmmm e e eem e 87 35 1 12 1 offshore, 1 S. flank
Mauna ILoa
20 |-=mm frmmmmmm e e 1 | ------ 56 28 1 g
2L |---- [|-------- S SR PR 1 8 . 38 1 12 1 NW. flank Mauna Loa
7~ R [EGUPRPUR VRIS P L 5 |eeeeee 53 27 2 I 1 flank Mauna Loa
23 le=== |emmmmememfee o 3 femeee- 45 26 1 10 1 offshore
o R STl B 3 2 b1 29 1 19 | mmmmmmm e -
poi; R SRR FRPRVRRURTRpRA, R 3 1 L7 68 1 13 1 Mauna Loa
I e GE TR EEEE T 3 |------ 35 1 | ------- 2k e L L LR E L LR PP .
27 |---- T 8 |------ L1 39  f------- 15  fe-mmmmmmmmmmmmeeeao m———————-
28 f---- frmmmmmem e 2 2 29 29  |------- 15 |emmmmmmmm e ’
Mar. 1 |---- [|-==-cccoofemme~ 1 f------ 40 16 3 5 1 offshore
2 el CaEnr Tl SRR (R PR — Lo 19 [------- 10 |emmmmmm e
[ YRV NUGUPUPUIRPI (SRR P [ — Ly 18 | 1 32 1 S. of Maui
T i [ [ 50 23 R 18 1 Kohala
5 fmmmm frmmmmmmmm e [ 5 48 22 f------- & T
6 |--== frmmmmmm e | 1 2 56 TR R — 27 fmmmmm e
A T B e LT T rupayuy [P P — 60 15 1 15 Jecmmmcme e
S S T e S —— 3 |eeeee- 80 L meelean 15 TSy
(YN R, SRR [ — L T E—— 88 13 |------- 3l 1 offshore
o S NN N J—— 1 128 15 |------- 26 1 Kona
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Table 3.--Numbers of earthquakes and minutes of tremor recorded on seismographs around Kilauea Caldera--Continued

Tremor

Date (minutes) Harthuakes
mi :
(1967) Kilauea summit SW. rift | Eastern | Upper
| Inter- Long and east east | Others
Deep | mediate |[Shallow [30 km | period| Shallow| Kaoiki rift rift -
Mar. 11 |-=-=] ==cceecc| =oeemun j R 118 19 [ ----=-= .16 2 flank Mauna Kea
' ' 1 offshore
12 5] -==-==--] -===--- 3 3 163 18 | ------- 184 | mmmmmmm oo
13 j---=-}] —-=m=mmm | mmm - 1 3 103 T | --=-=-=--- 21 1 flank Mauna Kea
L R B e I 2 | ------ 102 9 |------- L1 1 flank Mauna Loa
1 Kona
" 15 P B T e e B 130 13 | ------- 28+ fommm e
16 | --==] mmmmmmem | mmmmee- L 1 98 L R 10+ |1 8. flank Mauna Loa
17 30 =-===m=m| === ? | ------ 36 2 ——————— R R
18 | —-em | mmmmmeem ] e 2 1 T2 8 |------- 20 1 Mauna Loa
19 |-===] mmmmmmem | e em | e 2 95 12} ------- N I R e e T T TP
20 |----} -] = | - 1 110 T {------- T |--mmmmmmmmm e
2L | === === | mmmmmem | —eee - 3 133 3 | ------- L T
22 |—mem | mmmmm - T | ----- 1 L3 i R L 1 S. flank Mauna Loa
25 | --=- | ====--==}| —===--- 3 }------ 68 T | ------- 2 feememmmm -
7= (U IR [ SH [ 88 | ccmcmmoe | coeeeee B S [
25 |—eoe | mmmmmeem ] - 2 | ------ 103 TSR 13 | ommmmmm e
V-3 SR I (D 1 2 98 SR T
27 [ ----{ - | —===--- 1 {------ 87 11 | ------- I e e
28 |—-mm | mmmmm e | - 3 Ly 17 20 1 19 f----mmmmmm -
29 | —-em | —mmmmm-- 60 3 | ———--- 57 29 | ------- 19 1 offshore
30 | ==== | mmmmmmmm | e | == 5 T R el 5 |eemmmm e
o T e T e B ? ? | memmee 15 ? /instrument turned off;
lelectrical storm
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Table U4.--Local earthquakes recorded by seismographs of the U.S. Geological Survey,

January, February, and March, 1967

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. A

Date Time Magni-| Depth i Epicenter Felt
(1967) him| s tude | (km) Lat. N.| Long. W. Description Report
Jan. 1 (00| 12}31.5 1.9 8 119°23.1' 1155°27.7' | 9 km NW. of Desert seismometer mmmmm——mm—————

1 }01] 13]00.3 2.3 27 119°23.2' [155°18.5" 5 km WNW. of Ahua seismometer = | --=--cocmeeenan

2 [13] 14{30.1 2.3 6 |[19°21.9' [155°31.1' 14 km WNW. of Desert seismometer — | ——---cccoeeeanm-

2 |14 33139.0 | 2.6 3 |19°15.7' |155°47.3' | 15 km NE. of Milolii | =ccmmmmmmmmme-

2 | 18] 17{2z.0 2.0 50 119°19.9' [155°11.9' | 4 km SW. of Makaopuhi seismometer | --=-------------

3 | 18| 47]36.6 2.4 8 |19°23.7' [155°26.8" 9 km NW. of Desert seismometer | —-=-------eoan-

5 |16 51|53.7 2.4 0 19°35.1' |155°46.4" | 17 km NE. of Kealakekua | =====--=--=-----

6 |01] 56[32.0 | 2.7 35 [19°48.3' [155°24.3' | 14 km NE. of Pohakuloa e mmccmimmmian

6 |19] 00{28.4 2.1 - 10 |19°15.T7! 155°O8.5' 6 km SE. of Makaopuhi seismometer e

6 20| 36{20.9- 3.9 35 19°z2.7' |155°18.0" 4 km W. of dhua seismometer Kealakekua, Hilo,

Kilauea summit area,
: Naalehu, Kamuela

7 |13} 42|13.8 | 2.8 35 119°23.3' |155°18.7' | 5 km WNW. of Ahua seismometer = | ---------=----=

T | 23] 31]34.0 2.6 8 |[20°0%.3' [155°36.8' | 9 km ENE. of Kamuela | —-=--mmmmmmnno-

8 |00 24)16.9 { 2.0 5 |19°2h.2' 155°27.4! 10 km NW. of Desert seismometer | -—----cocec-un-

8 |01] 12/03.9 3.5 8 19°hL: 156°09' 9 km W. of Keahole Pt. | c-mmmmmmmmmmn-

8 05| 16{36.3 2.2 8 [19°54.1' [155°3%2.9' | 12 km ENE. of Waikii e

9 |20] 543k.2 2.7 5 (19°21.2' }155°06.3' | 8 km ESE. of Makaopuhi seismometer | ---=--=------ .

9 (20 55]15.8 3.0 5 119°21.5' |155°05.5' | 9 km ESE. of Makaopuhi seismometer | ---------------

9 |21] 48|33.8 2.0 3 119°21.8' {155°07.8' | 5 km E. of Makaopuhi seismometer | ---------------
10 |07} 52/30.8 3.3 3 119°23.9' {155°05.2! 10 km ENE. of Makaopuhi seismometer | Hilo

10 |23} 21{01.7 3.8 5 }19°20.2' |155°04.5" 11 km SE of Makaopuhi seismometer | Hilo, Pahoa
11 | 09| 16[07.7 | 2.7 28 |19°23.3' [155°17.2' | 3 km of Ahua seismometer | —m-mmememmem—ne-
11 |17} 52{10.1 2.6 10 ]19°28.9' |155°36.1' | 3 km of North Bay seismometer | ---w-wo-ww-=---




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

January, February, and March, 1967--Continued

cT

Time Magni-| Depth Epicenter Felt
h s tude Lat. N. | Long. W. _ Description Report
ko8| 2.5 8 19°25.8' | 155°26.2'] 11 km NW. of Desert seismometer | ------- S,
07.2 2.0 ¢ 19°37.8' | 155°42.0'] 26 km NE. of Kealakekua @ = | =-e--emcmooooa-
19.2 | 2.0 8 19°49.0' [.155°35.0'"| 8 km SE. of Waikii N
06.6 | 2.7 0 | 19°25.0'| 155°05.1'| 11 km NE. of Makaopuhi seismometer | ---------------
29.9 | 2.5 28 19°20.0' | 155°26.0'| 5 km WSW. of Desert seismometer | =—-m--m-eeeoae--
58.0 | 2.2 28 19°24.0' | 155°18.2'| 3 km SW. of Uwekahuna seismometer S
30.0] 3.0 5 19°22.9' | 155°27.0'| 9 km NW. of Desert seismometer = | ==--coeoomoooo
20.2 2.9 8 19°18.0' | 155°09.1'| 8 km SE. of Makaopuhi seismometer | ---=-----=-=oq_
42.81 3.7 8 19°23.7' ] 155°27.3'"| 9 km NW. of Desert seismometer Hilo
.9l 4.6 8 19°26.8' | 155°26.0'( 8 km SW. of Mauna Loa seismometer Hilo, Kilauea
) summit area,
. Pahala, Pahoa,
: .. Kealakekua, Mt. View
50.3} 2.2 5 19°26.0' | 155°26.5'] 9 km SW. of Mauna Loa seismometer | ---==m-ceec—ceoo-
o7.kf 2.0 5 | 19°26.0'| 155°26.5'| 10 km SW. .of Mauna Loa seismometer | -----------=---
53.1 2.1 5 19°24k.0' | 155°02.8'] 14 km ENE. of Makaopuhi seismometer | -----------co-o
36.8| 1.8 . 5 19°25.7' | 154°56.0'l 7 km SSE. of Pahoa Kapoho '
56.8| 2.3 5 19°26.7' | 154°54 .4'] 7 km SE. of Pahoa | ememmmee o
55.3| 2.4 5 19°26.5'| 155°25.5'l 8 km SW. of Mauna Loa seismometer | ----==-o----oo-
s4.8| 2.7 0 | 19°27.8'| 154°53.8'| 6 km SE. of Pahoa Kapoho
03.81 3.4 5 19°26.9' | 154°54.2'| 7 km SE. of Pahoa Kapoho
45.5 2.3 10 19°24.7'| 155°36.8'| 10 km SSW. of North Bay seismometer e
31.2| 2.5 8 | 19°57.1'| 155°17.8" T km SW. of Laupahoehoe | =---commmomomo-
51.9] 2.5 28 19°17.0' | 155°20.8* 7 km SE. of Desert seismometer @ | —=ccoomcmeeoooo
59.1| 2.k 1 19°24.2'| 154°56.1'| 10 km S. of Pahoa @ | eemmmmmmmemees
33.2| 3.0 8 19°28.9'| 154°54.1'| 5 km ESE. of Pahoa e mmmmmeeee
u8.71 2.3 3 19°26.0'| 154°55.0'l 8 km SE. of Pahoa Kapoho
07.6| 2.2 5 19°19.8'| 155°12.0' 5 km SW. of Makaopuhi seismometer | =----=------o-a-
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13 km NW. of Desert seismometer
12 km SE. of Makaopuhi seismometer

"12 km NE of Kealakekua

15 km NW. of Naalehu

11 km ESE. of Makaopuhi seismometer
T km NW. of Desert seismometer

6 km NW. of Desert seismometer

13 km SW. of Paauilo

5 kin NW. of Desert seismometer
115 km WNW. of Keshole Point
9 km NNW. of Desert seismometer
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Pahala, Kilauea
summit area,
Honokaa, Waimes,
Mt. View, Naalehu

Pahala, Hilo,

Kilauea summit
area

Kamuela, Honokaa,
Hilo, Laupahoehoe



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

January, February, and March, 1967--Continued

Date Time Magni-| Depth Epicenter Felt
(1967) hlm|s tude Lat. N. | Long. W. Description Report

Feb. 13 |o1 |46 [42.1 | 2.2 10 19°22.0' | 155°07.8'} 5 km E. of Makaopuhi seismometer | ----coccocooea-
13 |19 |48 ]03.5 | 2.1 5 19°21.2' | 155°04.0"| 11 km ESE. of Makaopuhi seismometer | ----------cc---
1% |1k |29 [35.2 | 2.1 5 19°20.5' | 155°07.2'| 6 km SE. of Makaopuhi seismometer | ------c-cc-o-_--
15 |03 |51 [43.4 | 2.0 0 | 19°28.3' | 155°47.0'| 15 km ESE. of Kealakekua | =c==c-c-cmcoaa=

16 |21 (49 |12.0 | 3.3 0 19°26.8" | 154°59.2'| 7 km SW. of Pahoa Kapoho

16 |21 |52 |37.0| 1.8 -5 19°25.8' | 154°55.8'| 7 km SSE. of Pahoa Kapoho
17 {18 |08 |00.3 | 3.3 5 19°32.2' | 155°41.8'] 13 km NW. of North Bay seismometer | ----------o----
17 |23 {28 |5%.9 | 1.5 8 19°2k.0' | 155°28.3"| 11 km NW. of Desert seismometer | =--=-=ccemeeooo
18 |23 |59 | 26.2 | 1.5 2 19°20.6' | 155°30.3'| 12 km WNW. of Desert seismometer | --=-=cecmeceaa-
19 |05 [k239.5 | 2.0 3z | 18°53.9' | 155°13.1'| 43 km ESE. of Naalehu @ | =-e-moommoaaoa-
19 {20 {4k | 27.3 | 2.0 8 19°08.7' | 155°41.2'| 14 km NW. of Naalehu =~ = | =—ececcmmmmeeao
= 21 |05 {33 |22.4 | 2.4 0 19°36.4" | 155°40.9'| 16 km NW. of North Bay seismometer | ------=-==---=--
21 {08 |23 |43.7 | 2.0 5 19°19.9' | 155°19.7'| 7 km ESE. of Desert seismometer = | ---=-=--cccco--
22 {02 {10 118.9 ] 1.9 5 19°19.0' | 155°08.9'| 6 km SE. of Makaopuhi seismometer | ----=-=c-c-----
22 |21 {08 | 57.7 2.5 0 19°30.5' | 155°41.8"'| 12 km WNW. of North Bay seismometer | ------------—--
23 105 {32 |15.5] 3.0 5 19°06.4' | 155°32.5'| 7 km NE. of Naalehu | =cmecmmmammao-
23 |17 |33 |Lk.1| 2.6 . 5 19°16.7' | 155°26.0'| 9 Km SW. of Desert seismometer | ====-ccceecaoo-
o oz ok [ 26.0| 2.2 5 19°21.4" | 155°19.8'| 7 km ENE. of Desert seismometer | ==-----===eemm-
25 |10 |29 | 16.5 | 2.7 3 19°31.8' | 155°36.4'| 5 km NW. of North Bay seismometer | =----=----=a---=
27 |05 [k2f2k.0] 2.1 5 19°25.41' | 155°27.0'|. 12 km NW. of Desert seismometer | =----=-===-oc---
Mar. 1 |10 |2k |30.1} 2.7 35 18°56.2' | 155°30.0'| 17 km SE. of Naalehu = - = | ==-emoomomaano-
118 |16 | 48.4 | 2.0 5 19°23.0' | 155°23.0'| 5 km NNE. of Desert seismometer = | =---ecmmeecmaa-
3111 [bOo|Ok.8| 2.5 13 20°20" 156°17' | 47 km S. of Haleakala seismograph | =----=----------
3113|138 ]25.1 2.1 5 19°20.2' | 155°05.4'] 11 km ESE. of Makaopuhi seismometer | -------=-c-----
4 log |26 |56.2 2.7 5 19°25.9' | 155°29.8'| 13 km SW. of Mauna Loa seismometer | -i---c-ccamee--
5 {1k | 17| 36.0 2.0 8 19°20.3' | 155°11.8'| 3 km SW. of Makaopuhi seismometer | =----=-==-------
7107 fo2|Lka.2| 2.1 8 19°21.2 | 155°01.9'| 15 km E. of Makaopuhi seismometer | -----------=mu-

7111 ]|28|02.5] 1.7 25 19°21.1' | 155°19.8'| 7 km SW. of Ahua seismometer “Pahala
8 05 09 02.5 2.3 5 19°19.0' ' 155°13.1'" 7 km SW. of Makaopuhi seismometer ' =---------c-----
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19°16.3' | 155°28.8' | 12 km SW. of Desert seismometer Pahala
19°35.7' | 155°50.1' | 12 km NE. of Kealakekua | =—=--cmommmomaan
20°00.8' | 155°32.8' | 16 km ESE. of Kamuela ' e e mm————-
19°45! 156°16" 20 km W. of Keahole Point | =ccecmmmcmmena-
19°20.8' | 155°09.5' | 3 km SE. of Makaopuhi seismometer | ------c--------
19°16.7' | 155°13.3"' | 4 km NW. of Apua Point Hilo, Kilauea
summit area
19°15.7' 1 155°14.3" | 5 km W. of Apua Point Kilauea summit
’ area
19°23.3'| 155°15.7' | 2 km NNE. of Ahua seismometer @ | =-=-=m-e-eee-aa-
19°27.0' | 155°40.0" | 10 km SW. of North Bay seismometer S
19°2k.1' | 155°02.0' | 16 km ENE. of Makaopuhi seismometer| =---------------
19°11.7' | 155°30.6' | 3 km WSW. of Pahala N R ——
19°25.1'| 155°23.2' | 9 km N. of Desert seismometer @ | =--=-c--ce--- --
19°25.3' | 155°16.0' | Kilauea Caldera | ==mcme—mm—-—-a-a
19°21.7'| 155°17.7' | 3 km SW. of Ahua seismometer = = | ---------------
19°22.4' ] 155°32.8' | 17 km WNW. of Desert seismometer | ------------=---
19°25.8' ] 155°34.0' | 8 km SSE. of North Bay seismometer | ---------------
19°24.1'| 155°26.9' | 9 km NW. of Desert seismometer = | =--=--=--=----=--
19°23.2'| 155°24.2' | 6 km NW. of Desert seismometer Pahala ’
19°21.8'| 155°26.8' | 7 km NW. of Desert seismometer | emmmcmcmeemmmal
19°10.7'| 155°28.8' | 3 km S. of Pahala g
19°22.9' | 155°18.7' | 5 km WNW. of Ahua seismometer Pahala '
19°46.5" [ 155°41.0' | 10 km SSW. of Waikii Islandwide
19°21.0'| 155°20.1' | 8 km SW. of Ahua seismometer = | ----=----------
19°19.3'| 155°20.7'| 5 km SE. of Desert seismometer Pahala
19°22.5'| 155°23.6' | 4 km N. of Desert seismometer Pahala
19°15.0'| 155°32.7' | 19 km SW. of Desert seismometer | =---------------
19°08.1'| 155°23.9' | 6 km SE. of Palima Point = | ====--m-mm-eom-
19°21.3'] 155°06.0' | 8 km ESE. of Makaopuhi seismometer | =-------=-------
19°20.3' | 155°11.3' | 3 km SW. of Makaopuhi seismometer | =---------------
20°06! 156°10" 35 km WNW. of Kawaihae = | c---mmmmmmmmoa-
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Table 5.--U.S5. Geological Survey seismograph stations in Hawaii

/On island of Hawaii unless otherwise stated/

. . Altitude Equipment
S Locat
Station ymbol ocation (m) (Z, vertical; N, north-south; E, east-west)
above sea
Lat N. Long W. level
Uwekahuna U 19°25.4 | 155°17.6' 1,240 Long-period Press-Ewing: N, E, Z. _
(Hawaiian (Seismometer and galvanometer periods are
Volcano 15 and 90 seconds, respectively)
Observatory) -
Sh;fy-period Sprengnether: E, Z. HVO-1:
1 _
Short-base liquid-level t;iymeter.
Mauna Loa M 19°29.8' | 155°23.3! 2,010 Remote recording HVO-2:
Ahua ' A 19°22.4" 155°15.9" 1,070 Do.
Desert D 19°20.2' | 155°23.3" 815 Do.
Mauna Loa (2) M(2) 19°27.6' | 155°20.7' 1,475 Remote recording 1.0 sec. EV-17 Z.
North Pit N 19°24.9° 155°17.0' 1,115 Do.
West Pit WP 19°24.7" 155°17.5"' 1,115 Do.
Makaopuhi MP 19°21.8" 155°10.7" 885 Do. _
Kealakomo K 19°18.5' | 155°09.6" 201 Do. (installed Sept. 28, 1966)
Outlet 0 19°23.4' | 155°16.8'| 1,084 Do.
Hilo Hi 19°L43.2! 155°05.3" 20 HVO-1: 2Z
Wood-Anderson: N, E. Operated by
Joseph De Mello at St. Joseph's School.
. Kipapa, Oahu Kip 21°25.4k' | 158°00.9" 76 HVO-1: Z. Operated by U.S. Coast and
’ Geodetic Survey.
Pahoa Pa 19°29.7' | 154°56.8" 205 HVO-1: Z. Operated by Kongo Kimura at
Pahoa School
Haleakala, Maui Ha 20°46.0' | 156°15.0'| 2,090 HVO-1: Z.
Wood-Anderson: N, E. Operated by the
staff of Haleakala National Park, Maui.
Naalehu Na 19°03.8' | 155°35.2'| 205 1.0 sec. EV-17 seismometer, 0.5 sec.
galvanometer: Z. Operated by Virginia

Ah Yee at Naalehu School.



LT

Kamuela Ka 20°01.9' | 155°42.0! 74O 1.0 sec. EV-17, 0.286 sec. galvanometer.
Operated by Michael Foster at H.P.A.,

Kamuela.
North Bay NB 19°29.7' | 155°34.8'| k4,005 1.0 sec. EV-17: Z. with helicorder.
‘ Operated by U.S. Weather Bureau.
Kealakekua Ke 19°31.2! 155°55.3! 505 1.0 sec. EV-17, 0.286 sec. galvanometer: Z,

EW, and NS. Operated by Henry Nelson at
Kona County Hospital.

;/HVO-l is a moving-coil, hinged, vertical-component seismograph with seismometer and galvanometer
periods of 0.5 second. Overdamping 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.

g/HVO-E 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.



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

Station Symbol Location Frﬁggency lgzZih Description
lat N. | Long w. | reading M
Tree Molds ™ 19°26.j' 155°17.3'| Quarterly | 50.79 | NS. and EW.
Sand Spit Ss 19°24.1' | 155°16.8'| --do----- 25.40 | Equilateral
’ triangle
Keamoku Kea | 19°25.1'| 155°19.0'| --do----- 47.55 Do.
Ahua Kamokukolau| Kam 19°22.7' 155°16.6'| --do----- 50.79 Do.
Kipuka Nene KN 19°19.4' | 155°16.7'| --do----- 50.79 Do .
Hilina Pali HP 19°18.2' | 155°18.6'| --do----- 47.73 Do.
Kapapala Ranch Kap | 19°20.5'| 155°23.8'| --do----- 50;79 Do.
Mehana | M 19°26.2' | 155°14.3"'| --do----- 25.00 Do.
Uvekahuna U | 19°25.5' | 155°17.4"| --do----- 50.79 | Do.
Uwekahuna Vault l 19°25 .4t | 155°17.6" Daily 3.48 | NS. and EW.
GPO.971.385
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Tilting of the ground around Kilaﬁea Caldera

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

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

Table 1.--Tilt coordinates at Uwekahuna

April, May, and June, 1967

Date Date
(1967) N-S E-W (1967) N-S E-W
April 2 517 k436 May 21 535 L35
9. 522 430 28 537 431
16 523 429 June 4 539 430
23 525 432 11 539 430
30 527 L3k 18 539 431
May T 529 433 25 540 430

14 531 L33
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Figure 1l.--Map of the Island of Hawaii showing seismograph stations
operated by the U.S. Geological Survey, principal settlements,

and selected geologic features. Epicenters of local earthquakes

are given in table L in terms of geographic coordinates, which
are indicated at the edges of the map.
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24 Quarter, 1967

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

(See fig. 2)

Rate (10‘6 rad/mo) | Date of
Tilt base Date Tilt coordinates and direction. of last
(location) (1967) tilting since reading
N-S E-W last reading (1967)
Uwekahuna June 5 | 566.9 | 421.3 8.4 | N. 8.7° W.| Feb. 1k
(U. on fig. 2)
Tree Molds (T™) 7 L63.7 50k4.1 3.9 | N. 0.2° W. 13
Sand Spit (S8) 7 913.2 | - T700.9 12.5 | N. 10.4° E. 12
Keamoku (Kea) 6 | 536.1 | 399.7 12.8 | N. 38.L° W. 13
Ahua Kamokukolau 5 | 457.3 | 553.5 8.4 | 5. 31.0° E. 12
(Kan) |
Kipuka Nene (KN) 8 | 303%.9 | s508.1 2.1 | S. 61.9° E. 15
Hilina Pali (HP) 28 | 456.0 | 503.6 1.5 | 8. 14.4° W.| Dec. T,
Kapapala Ranch 6 Lok .8 507.0 0.7 | N. 82.8° W.| Feb. 15
Kap) ‘
Mehena (M) 7T | 560.2 | 568.7 1.2 | N. 67.8° E. 1h

1966
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Figure 2.--Tilting of the ground around Kilauea Calders between
February 13 and June 6, 1967. 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. See
table 2 for explanation of abbreviations.




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 in groups on the basis of region of origin
as determined by analysis of records obtained daily at the Observatory
(u, M, M(2), A, D, N, WP, MP, K, O). Earthquakes of magnitude 2.0 or
greater are generally sufficiently well recorded to be located with
greater precision; they are listed individually in table k4.

Location of and essential data on each seismograph station are

listed in table 5, which is published only in the first quarter issue
each year.



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

Tremor is sepafated into three categories:

on seismographs in the summit region.
movement of magma withln the central complex of Kilauea.

Earthquake categories are:

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

Unless otherwise stated, tremor is presumed to be associated with

‘Kilauea summit, 30 km earthquakes from a source about 30 km beneath the Kilauea

summit region; long-period, earthquakes characterized by low-frequency waves that originate about 5 km beneath
Kilauea summit; 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 flank; and earthquakes from other regions:

v Mauna Kea, etc.

west Hawaii,

Tremor Earthquake S
(?Sg$) (minutes) Kilauea summit SW. rift | Eastern |Upper
Inter- Long and east east Others
Deep | mediate | Shallow |30 km | period| Shallow | Kaoiki rift rift
Apr. 1 | ----|-=-==--|-=----- 1 2 69 10 } ------- mmmm | e e
-3 RORN, U [ —— 1 2 65 8 | ------- S [ s
I e T I PP L 9 100 13 | -=------ e
o} ---- 1]--==mmm |==m=- 18 200 25 | ------- 9 | e
ST LT QNI [PPSR PR 7 1h9 11 | -===--- 18 | mmmmm e
(I T I . 27 6 148 23 | --=---- 18 |1 east flank Mauna Kea
7 | ---- 107 | ------- 3 7 70 b3 | —ceeme- 10 | === oo
8 | ---- R R 1 165 L3 26 | ------- 10 |1 south flank Mauna Loa
1 off south shore of Hawaii
9 1f-----== | ======- L 11 106 23 | ------- 13 | ==-mmmmmm e
10 | --== | ======= | mmmmmeo L 12 104 10 | ------- T | ----mmmmmmm e
11 | -=-= | ====-== | === 2 1 32 5 | ==-=--- 13 | 1 west Hawaii
12 }--em | e 1 1 1 129 15 | ------- 10 | -==-mmmmmmm e




30

--------------- 1 L 125 25 |--m----- 23 Mauna Loa
--------------- 1 [------ ol 16 |--m-e--- 12 | == mmmmmmmm e
-------------------------- 93 2 9 | mmmmmm e
--------------------- 15 128 o5 S ST—— 8 | mmmmmmm e
--------------------------- 104 13 1 T | —-mmmmmmm e
Y 2 119 18 18 |--meee-- 10 Mauna - Loa
————meme- 1 1 28 139 16 |--mmme-- 6 | ~mmmmmmmm oo

1| -=-=-- | ----- 90+ 177 18 |-------- 15+ Kohala
-------------------- 1 43 T |==-=--=- 2 | mmmmmmmm oo
--------------- 1 6 43 37 feeeee-a- 5 | mmmmmmm S
--------------- 3 12 L6 23 | --meee- 11 | —mmmmm e
............... 1 13 58 18 |-------- 11 Mauna Loa
--------------- 3 13 37 T 10 south flank Mauna Loa
---------------- 1 23 45 16 |---e-m-- 6 | mmmmmmm e
--------------- 3 22 L1 27 | -=-=---- 6 | mmmmmmmmm e

2 ===mmm | mmm-- 3 b5 15 |-------- 12 | —---mmmmmmmmmmm oo oo
--------------------------- 53 19 fe----eme- T | —mmmmmmm et
--------------- 3 | -=---- 36 L S 6 | mmmmmmmmm et
-------------------- 1 33 12 ———————— 3 west Hawaiil

1 south flank Mauna Loa

-------------------- 2 T2 18 | ---eme-- 15+4| ===-==m=mmmmmmem oo
-------------------- 1L 5k 63 |----n--- T | —===mmmmmmmmmm e
-------------------- 5 52 T R 9 | m-=mmmmmmm e
--------------- 1 4 L7 32 |eeceena- 5 | 1 west Hawaii
--------------- 1 6 4o 16 | ----m--- 6 | 1 Mauna Kea
--------------- 2 7 59 15 |-=------ 9 | ~=--mmmmmmmm e
--------------- 1 13 73 T I 12 | —mmmmmmmmmmmm et
--------------- L 1L 62 25 | -mmmmm-- T e L L L L L
-------------------- 30 61 26 | -mm-m--- T | =====mmmmmmmm e
i Tt PP 18 6l 33 | mmmm———- 7 west Hawaii

3] ===me- | --=-- 19 23 18 | ---mmmm- 10 | ==-mmmmmmmmmmemmm e
--------------------- 8 81 22 | ----e--- 10 | =====m=mmmmmmmmmmmmmm e m o
--------------- 2! 7 58 20 |-----e-- T | —===—=mmmmmmm e
--------------- 2 | ------ 7 16 [-----m-- LI e e

1| —-eoee ] amme 1 101 11 | --=-=mm- 8 Kohala
-------------------- 3 81 20 | ----ae-- 6 west Hawaii




Table 3.--Number-of earthquakes and minutes of tremor recorded on seismographs around Kilauea Caldera--Continued

: Tremor Earthquake S
Date minutes
(1967) ( ) Kilauea summit SW. rift | Eastern | Upper
~ Inter- Long and -east east Others
Deep | mediate |Shallow |30 km | period| Shallow| Kaoiki rift rift
May 18 | ----| ====-== |-==---- 2 3 61 36 | ------ 6+ | mmmmmmmmm oo ——————
19 | === ==mmmmm |emmmmem fem--- 2 39 3L | ------ 8 1 off north shore of Hawaii
20 |- mmmmmmm | emmme-- L L 51 ho | —----- 15 1 off SE. shore of Hawaii
2 B B Sl LT EEEEE 2 60 12 | --=--- T off east shore of Hawaii
22 | ----| ~mm-mm |-mme-- 2 3 167 16 | -=---- 3 | mmmmmmmmmmmmm oo R
2 R I I B el Gt I 121 6 | ------ I3 1 west Hawaii
o TR i 9k 13 | ==---- 3 | 1 west Hawaii; 4 Mauna Kea
25 | --==] mmmmmmm [mmmmmem e | mme-- 67 2L | ------ 8 3 Mauna Kea
I T I B L B 57 T | ------ 13 2 Mauna Kea
& | === m=mmmm |- 3 15 33 T | ------ 9 | mmmmmmmmmm e
28 | ----| =----o= Jemmmeem feme-- 2 45 9 | ------ 1k 1 Mauna Loa; 1 Mauna Kea
29 | mmmm] mmmmmme |mmmmmem femeem e L7 9 | ------ 5 1 Mauna Kea
2 off SE. shore of Hawaii
30 | =mm=| mmmmeme [emmeee |- 1 61 1L | ------ 20 | mmmemmmm e
3L | ---- 2 1 {----- 1 56 19 | ------ T et
June 1 B T 1| ----- 46 10 | ------ 8 1 off NW. shore of Hawaii
2 B e B e B e Tt 50 3 | ------ 1 T RS PR
L T IR B B 2 | ----- 38 9 | ------ 18 | —mmm e
TR RO [ P 1 1 82 16 | ------ 3 1 Mauna Kea
5 | === ===m=m- 1 |----- 2 98 12 | ------ 15 | =mmmmm e e
6 | ----| mmmmmmm e |- 7 102 12 | ------ VA T
7 | ---- 1 |-=mmmm- 1 12 205 15 | ------ 3 | 1 Mauna Kea
8 |---- -<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>