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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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INTRODUCTION

The Hawaiian Volcano Observatory (HVO) summary presents data gathered
during the year together with a chronological narrative describing the volcanic
events and significant observatory related activities. The seismic summary is
of fered without interpretation as a source of preliminary data. The seismic
summary is complete in the sense that all data routinely gathered by the obser-
vatory are included. The emphasis in collection of tilt and deformation data
has shifted from quarterly measurements at a few water-tube tilt stations
("wet" tilt) to a larger number of continuously recording borehole tiltmeters,
repeated measurements at numerous spirit-level tilt stations ("dry" tilt),
and surveying of level and trilateration networks. Because of the large quan-
tity of deformation data now gathered and differing schedules of data reduction,
the seismic and deformation summaries are published separately.

The HVO summaries have been published in various formats since 1956.
Summaries prior to 1974 were issued quarterly, but cost, convenience of pre-
paration and distribution, and the large quantities of data dictated an annual
format beginning with Summary 74 for the year 1974. Summary 74 includes an
extensive description of the seismic instrumentation, calibration and processing
used in recent years. The present summary includes enough background informa-
tion on the seismic network and processing to use the data and understand the
essentials of how it was gathered.

A report tabulating the instrumentation, calibration and recording history
‘of each seismic station in the network by Klein and Koyanagi is available as a
USGS Open-File Report ("Hawaiian Volcano Observatory Seismic Network History
1950-79," U.S.G.S. Open-File Report 80-302, 1980). It is designed as a refer-
ence for users of seismograms and phase data, and so includes and expands the
information in the station table in this summary.



CHRONOLOGICAL SUMMARY - 1985

by
Thomas L. Wright

Volcanic Activity. Kilauea's east rift eruption, begun in January 1983
continued throughout 1985 with 11 epigodes of high fountaining at the Pu'u '0'o
vent (fig. C-1). Approximately 20 kmc of area was covered by new lava; most of
this was over lava erupted in 1983 and 1984 (fig. .C-2). In July, following
high fountaining associated with episode 35, a fissure broke uprift of Pu'u '0'o
and built a small pahoehoe shield over a period of three weeks. Following the
close of fissure activity, episodic high fountaining continued for the rest of the
year. During 1985 the summit of Kilauea gradually deflated (fig. C-1 and C-3)
with a net-1o§s of magma volume of .007 km3, compared to the normal magma supply
rate of .1 km°/year. The existence of a local storage reservoir adjacent
to Pu'u '0'o was confirmed by measuring an EDM Tine and a level line oriented
normal to the rift zone and showed inflation between eruptive episodes and
deflation during high fountaining. One example of elevation change accompany-
ing inflation-deflation is shown in figure C-4. Figure C-5 shows net changes
over the latter half of the year--the large elevation increase is associated
with emplacement of a small dike prior to the fissure activity of episode 35.

Mauna Loa (fig. C-6) continued to reinflate following its three-week
eruption in March-April 1984. Changes in tilt (fig. C-7) and horizontal dis-
placement (fig. C-8) at Mauna Loa summit are shown from before the eruption
to the survey conducted in 1985.

Facilities and Equipment. Two VAX 11-750 minicomputers were installed in
February. One of these 1s dedicated to seismic processing; the other is the
primary computer for all other HVO applications. A working version of the
Caltech USGS seismic processing System (CUSP), developed by Carl Johnson, was
installed in several stages and was operational by the end of the year.

Ground-breaking for the new HVO bui]dfng took place in April and construc-
tion was well ahead of schedule (contract completion date - November 1986) by
the end of the year.

Staffing. An organizational chart that applies to HVO during 1985 is
shown following the title page. This divides the staff into various volcanologic
disciplines and supporting functions and has been be useful in preparing annual
summaries, budgets, student assignments, etc.

Significant progress was made in converting employees in temporary
status to permanent appointments and converting some part-time appointments
to full-time appointments. Our goal is to have a core of permanent full-time
personnel in all areas of HVO operations who will provide the continuity in
years to come. Personnel who left or arrived during 1985 are listed below.



Name

John Hoffmann
Craig Crissinger

John Dvorak

Jeffrey Judd

DEPARTURES

Position
Geology PST
Geophysics PST

Deformation -
Geophysicist

Contract: Seismic
Record Changing

ARRIVALS

Name

Jeffrey Judd

Zoe Jacobi

Lu Setnicka

Student appointments in 1985 were as follows:

Minority Program in the Earth Sciences (MPES):

Carl Arakaki - Electronics
Jason Takayama "

Renee Ellorda
Charlotte Forbes - Geochemistry
Brian Moniz - Shop

Terry Ignacio - Deformation

Keone Ah Chong "

Kent Kikuchi "

Lureen Helliangao - Office/Library

Stay-in-School Program:

David Little - Geology

Federal Junior Fellows:

Pauline Tamura - Seismology
Nicole Torres - Deformation

National Association of Geology Teachers

Melissa Bode - Seismology
Michael Reason - Geology

Position

Contract: Seismic
Record Changing

Contract: Seismic
Record Changing

Office
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c-1.

c-2.

c-3.

C-4.

C-5.

FIGURE CAPTIONS

Daily monitoring of stations at Kilauea summit correlated with composition
and volume of lava erupted at the Pu'u 0'o vent during 11 episodes of
high fountaining and one fissure eruption.

a. E-W component of tilt measured at Uwekahuna Vault using Ideal-
Arrowsmith tiltmeter. Inflation is marked by increase in the
tilt values. Numbers refer to eruptive episodes marked by sharp
summit deflation.

b. Short period earthquakes measured on the North Pit seismometer,
Kilauea summit. Note the correlation of increase in earthquake
counts with inflationary tilt preceding eruptive episodes.

c. Long period earthquakes measured on the North Pit seismometer,
Kilauea summit. Note increase in earthquake counts accompanying
and following eruptive episodes.

d. Composition of erupted lava represented by Mg0 content. Episodes
30 and 31 showed significant increase in Mg0 during the eruptive
episode correlated with increased amount of olivine in the erupted
lava. Composition during other episodes remained constant within
and between episodes.

e. Lava volumes. Note positive correlation with amount of deflation
at Kilauea summit. Volume for the episode 35 fissure activity
averaged over entire episode.

f. Carbon/sulfur atomic ratio measured at a fumarole near Halemaumau
Crater. Sharp spike in early March correlated with a burst of
intermediate depth tremor. Broad increase in June and July corre-
lated with increased shallow long-period earthquakes (c).

Lava erupted in 1985 compared to overall lava production January 1983-
December 1985. Episode 35 pahoehoe not shown separately.

Kilauea summit tilt pattern July 1984-July 1985. Tilt vectors point

toward a center of deflation south of the caldera rim; the southwest rift
zone also shows net deflation between Kilauea summit and Pu'u Koae, and -
the east rift zone shows deflation near Makaopuhi Crater. These deflations
are probab]y associated with increased efficiency of magma transport to
Pu'u 0'o, resulting in partial dra1n1ng of the summit and upper rift
storage systems.

Altitude changes along a cross-rift level line just uprift from Pu'u 0'o.
North is to the left. Top graph shows inflation following episode 38 and
preceding episode 39. Lower graph shows deflation associated with episode
39. Center of inflation-deflation is a broad area extending south of the
January 1983 fissure system (BM 79-102).

Net altitude changes from the period preceding episode 34 to both before
and after episode 40 (January 1, 1986). The great increase an elevation

12



C-6.

c-7.

C-8.

of stations on and south of the 1983 fissures reflects emplacement of a
dike preceding fissure activity of episode 35.

Index map to monitoring stations, Mauna Loa summit. Data for the summi t
dry tilt station MOK #2 are shown in Figure C-7. Data for these cross-
caldera EDM 1ines are shown in Figure C-8.

Tilt record at station MOK #2. Mauna Loa summit. Inflation preceding
and deflation during eruption of March-April 1984 is shown as a reference
to compare reinflation during 1985.

Change in straight line distance across Mokuaweoweo caldera, Mauna Loa

summit. Extension prior to and contraction during March-April 1984 eruption
is shown for comparison with extension (re-inflation) during 1985.

13



SEISMIC INSTRUMENTATION

The network. The Hawaiian Volcano Observatory maintains an extensive
telemetering seismometer network on the island of Hawaii. In 1985 the seis-
mometer network consisted of 50 stations; two are low-gain multicomponent
stations (optical), twelve are three-component, and 36 are vertical only. The
coverage is most complete on and around Kilauea Volcano. With the exception of
self-contained systems at Uwekahuna and Hilo stations, all seismometer signals
from the short period network are telemetered to the observatory for recording.

Figure 1 is a map of selected geographic and geologic features, Figure 2
shows the seismic stations which were operated on the island of Hawaii during
the year, and Figure 3 indicates the telemetry scheme for the respective seismic
stations. Table 1 lists all seismic stations operated by the U.S. Geological
Survey in Hawaii during 1985. Listed are names, three-and four-letter codes,
coordinates in degrees and minutes, elevation in meters, and other data as de-
scribed below pertaining to each station. In addition to seismometers listed in
Table 1, a horizontal seismometer of Type 3 and a long-period, three-component
set of Press-Ewing seismometers are operated in the Uwekahuna vault, all re-
corded on photographic paper.

Instrumentation and recording. Each telemetered station has a voltage
controlled oscillator (VCO) for FM multiplex transmission to HVO via either
hardwire or radio. These telemetering stations are all of Type 1, the OEVE
standard system used in USGS seismic networks (see Table 2 for details). After
discrimination at the receiver, the analog-signals from 36 stations are record-
ed on two Develocorders using 16mm microfilm. FM signals from the telemetering
network are also recorded directly on one-inch magnetic tape. Selected larger
events are copied onto condensed FM 1library tapes which are currently archived
in Menlo Park and archived in digital form at HVO as part of the routine loca-
tion processing. The type of recording used for each station (in addition to
magnetic tape for the telemetered stations) is coded in Table 1 as follows:
D - Develocorder film, S - smoked paper drum, P - photographic paper, H -
Helicorder paper.

In addition to the standard stations, optical drum seismographs are main-
tained at Uwekahuna (HVO), Hilo, Maui, and on Oahu (Honolulu station operated
by the Pacific Tsunami Warning Center). The less sensitive optical records
are used primarily for amplitude measurements for magnitude calculations to
supplement readings from the high-gain stations. The paper records as well as
the 16 mm Develocorder microfilms are archived at HVO.

Seismograph response and calibration. Displacement response curves for
the four short-period seismograph types in use are given in Figure 4. Types
three and four are electro-mechanical systems recorded on paper records. The
Type 1 curve gives the displacement magnification of the standard OEVE system
from ground motion at the seismometer to the seismic trace as seen on a 20x
Develocoder film viewer. The curves plot the unit response which should be
multiplied by a constant but known factor (CAL, Table 1) to get the response
for and individual station. Individual CAL factors for Type 1 seismographs are
equal to the peak-to-peak amplitude measured in mm on the 20x Develocorder
viewer of a 10 microvolt 5 Hz signal introduced to the preamp/VCO in place of
the geophone. Calibration is normally done each time a station is visited.
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CAL factors range from about 1 to 8, averaging about 4. A detailed history of
CAL factors and other data is given in F.W. Klein and R.Y. Koyanagi, Hawaiian
Volcano Observatory Seismic Network History 1950-79, U.S. Geological Survey
Open-File Report 80-302, 1980.
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Table 1.
STATION NAME

CODE

- -LAT---

D

M

---LON---

D

M

ELEV DELAY DELAY CAL SEIS

(M)

1

2

TYPE

Seismometer stations in Hawaii operated by the U.S. Geological Survey, 1985.

OPTIC
RECORD

AINAPO
AINAPO
AINAPO
CAPTAIN COOK
CONE PEAK
DANDELION
DESERT
ESCAPE ROAD

HAWAIIAN BEACHES HAB

HALEAKALA, MAU
HALEAKALA, MAU
HALEAKALA, MAU
HILO

HILO

HILO

HILINA PALI
HONOLULU, OAHU
HALE POHAKU
HUMUULA SHEEP
HUMUULA SHEEP
HUMUULA SHEE?P
HOT CAVES

. HUALALAI
HEIHEIAHULU
HEIHEIAHULU
HEIHEIAHULU
KAAPUNA

KAENA POINT
KAHAUALEA
KAOIKI FAULTS
KAHUKU
KANEKII
KANEKII
KANEKII
KEANAKOLU

PUU KALIU
KAMOAMOA
KAMOAMOA
KAMOAMOA
KOHALA

KOHALA

KOHALA

KIPUKA NENE
KAPOHO

MAUNA LOA
MAUNA LOA
MAUNA LOA
MAUNA LOA X
MOKUAWEOWEO
MAKAOPUHI
MOUNTAIN VIEW
NATIONAL GUARD
NORTH PIT
NORTH PIT
NORTH PIT
OUTLET

PAUAHI

PAUAHI

PAUAHI

PUU ULAULA

I HAE
I HAL
I HAN

HIN
HLP
HON
HPU

ST HSS

STHSSE

STHSSN
HTC
HUA
HUL

HULE
HULN
KAA
KAE
KAH
KFA
KHU
KII
KIIE
KIIN
KKU
KLU
KMM
KMME
KMMN
KOH
KOHE
KOHN
KPN
KPO
MLO
MLOE
MLON
MLX
MOK
MPR
MTV
NAG
NPT
NPTE
NPTN
OTL
PAU
PAUE
PAUN
PLA

NZMNNZMNNNNNNZHNNNZHNZHNNNZMNNNNNNZMNNNZHNNNNZNMZNHNNNNNNZMNZMN'

155
155
155
154
155
155
155
1585
155
155
155
155
155
155
155
155
155
155
155
155
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Table 1. (continued)

POHOIKI POI 2 19 27.42 154 51.22 16 -0.09 -0.24 0.0 14
POLIOKEAWE PALI POL Z2 19 17.02 155 13.47 169 -0.02 0.03 2.8 E4 D
PUU PILI PPL 2 19 9.50 155 27.87 35 -0.15 -0.15 1.7 E4 D
RIM RIM 2 19 23.90 155 16.60 1128 -0.21 -0.13 0.0 L3
SOUTH POINT SPT 2 18 58.91 155 39.92 244 -0.17 -0.22 2.8 L4 D
SOUTH POINT SPTE E 18 58.91 155 39.92 244 -0.17 -0.22 3.0 L4
SOUTH POINT SPTN N 18 58.91 155 39.92 244 -0.17 -0.22 3.0 L4
STEAM CRACKS STC 2 19 23.30 155 7.67 765 -0.25 -0.30 2.4 L4 D
STEAM CRACKS STCE E 19 23.30 155 7.8%7 765 -0.25 -0.30 3.0 L3
STEAM CRACKS STCN N 19 23.30 155 7.87 785 -0.25 -0.30 3.0 L3
SOUTHWEST RIFT SWR 2 19 27.28 155 36.30 4048 0.01 0.04 5.6 E4 D
TRAIL TRA Z2 19 24.91 155 32.96 3207 0.00 0.00 0.0 L4
UWEKAHUNA UEE E 19 25.40 155 17.60 1240 -0.21 0.00 2.5 E
UWEKAHUNA UEN N 19 25.40 155 17.60 1240 -0.21 0.00 2.5 E
UWEKAHUNA UEZ Z 19 25.40 155 17.60 1240 -0.21 0.00 2.5 E
WAIKII WAI 2 19 51.58 155 39.60 1433 0.20 0.35 0.0 L4
WAHAULA WHA 2 19 19.90 155 2.92 29 -0.10 -0.04 1.5 E4 D
WILKES CAMP WIL 2 19 28.15 155 35.02 4037 0.22 0.17 2.6 E4 D
WILKES CAMP WILE E 19 28.15 155 35.02 4037 0.22 0.17 0.0 L3
WILKES CAMP WILN N 19 28.15 155 35.02 4037 0.22 0.17 0.0 L3
WEATHER OBSERVAT WOB 2 19 32.31 155 35.01 3396 0.00 0.00 0.0 E4
WOOD VALLEY W00 2 19 15.08 155 30.12 909 -0.15 -0.06 4.6 E4 D

Table 2. Seismic Instrumentation Types
The codes in parentheses refer to the seismometer types listed in TaB]e 1.

Type 1. (Codes E, L, 3.and 4) Consists of:

a) Geophone - Electrotech EV-17 (E) or Mark Products L4C (L) 1.0 sec.
per]od moving magnet vertical component seismometer or
horizontal component adjusted for an output of 0.5 volts/
cm/sec. and 0.8 critically damped.

b) Preamp/VCO - USGS/OEVE Model J302 (3) or J402 (4) voltage controlled
oscillator. Three db points for bandpass filter at 0.1
Hz and 30 Hz. Signals are transmitted on audio FM car-
rier over cable or FM radio link to HvVO.

Type 2 instruments have been discontinued.

Type 3. (Code H1) Consists of:
Electrotech EV-17 or observatory-built 0.8 sec i i i i
. - ( . . period moving coil seismo-
meter with HVO-built solid state seismic preamplifier, galvanometer driver,
and 2 Hz galvanometer. Peak magnification approximately 40,000 at 4 Hz.

Type 4. (Code S) Consists of:
Sprengnether short period vertical and horizontal seismometers (E-W) with
1.5 sec. gq]vanometers, coupling factor = 0.25, 2x critically damped. Peak
magnification approximately 1500x at 2 Hz.

Code (W) is a Wood-Anderson torsion seismograph.

Code (MW) is a horizontal component seismograph based on
i fi - a Type 1
modified to a Wood-Anderson response. P yp system and

Codes (TE) and (S5) are experimental seismometers.
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Figure 4. System response curves for the Wood-Anderson torsion seismograph and
for the three different types of seismometers in use by the Hawaiian
Volcano Observatory. Types 3 and 4 are electro-mechanical seismo-
graphs recorded optically on photographic paper. Type 1 is the
standard OEVE seismometer system recorded on Develocorder film and
magnetic tape. The curve for Type 1 includes response of the geo-
phone, all electronics including telemetry, Develocorder galvanome-
ter, and projection of film by a 20x viewer. The curves plot the
unit response which should be multiplied by a constant but known
factor (CAL), to get the response for an individual station.
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SEISMIC DATA PxOCESSING

Develocorder films are scanned on a daily basis for earthquakes and coda
durations are measured for magnitude determination. Events are digitized,
timed, and located on the Eclipse computer at HVO. Computer locations are
made using the program HYPOINVERSE (Klein, F.W., Hypocenter location program
HYPOINVERSE, U.S.G.S. Open-File Report 78-694, 1978), and problem events are
reread and rerun. Magnetic tape copies of all arrival times and output summary
data are kept in Menlo Park and HVO.

The crustal model used is specified by velocities at four depth points.
Velocity at any depth is given by linear interpolation between points and uses
a homogeneous half-space below.

VELOCITY
(km/sec) DEPTH (km)
. 0.0
6.5 4.6
6.9 15.0
8.3 . 16.5

Two empirical sets of station delays or corrections were used in the
locations, and are given in Table 1. Delay model 1 is used for events on
Kilauea and its south flank, and delay model 2 applies to the rest of the island
and offshore earthquakes. The delay models are separated by a circle of radius
34 km centered at 19°22'N and 155°10'W.

Magnitudes for most events were computed using both recorded amplitudes on
low gain or Wood-Anderson stations, and signal or coda duration on selected
short-period vertical stations. Amplitudes read from other than Wood-Anderson
instruments are corrected to an equivalent Wood-Anderson amplitude using the
curves of Figure 3 and CAL factors. Amplitude magnitudes larger than 2.5 are
generally based on the Wood-Anderson instruments in Hilo or Type 4 seismographs
at Uwekahuna. Smaller events may occasionally include amplitude readings from
stations AHU, OTL, PPL, KHU, or WIL.

Duration magnitudes are determmined from the length of signal in seconds
read from the Develocorder viewer. This length of time, also called the
"F-P time," is measured from the P arrival to the point where the earthquake
signal has decayed nearly to the noise level. A bilinear relation is an appro-
priate fit to the data sample and is used to compute all duration magnitudes.
Duration times are only read from Type 1 seismographs. Because duration
magnitudes are relatively insensitive to station response and can be deter-
mined using the high-gain short-period stations, it is felt that duration
magnitudes are more accurate and complete at the lower magnitudes (below 2).

The equations used in magnitude determination are:

duration < 210 sec M = -5.2 + 3.89 log (F-P) + .013 2 +'.0037 D
duration > 210 sec M = -.905 = 2.026 log (F-P) + .013 Z + .0037 D

where Z and D are the depth and epicentral distance in km, respectively.
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SEISMIC SUMMARY

The emphasis in both station coverage and detailed data analysis is on the
highly active south half of the island of Hawaii. Hundreds of earthquakes too
small to locate are classified generally and counted daily. The set of well-
recorded earthquakes located in the Hawaii Island region is nearly complete
above magnitude 2.0. Many smaller events are located in the densely instru-
mented Kilauea area. Substantial effort is made to locate earthquakes else-
where within the Hawaiian Archipelago. Such coverage cannot be as complete as
on the south flank, but nearly all events above magnitude 4.0 are located with
1imited precision.

Data presented in the seismic summary is in four parts: 1) Table 3 gives
duration of harmonic tremor and numbers of earthquakes (most too small to
locate) from several source regions around Kilauea and Mauna Loa. The source
region is determined visually from signal character and pattern of arrival
times at key stations. 2) Maps showing computer located hypocenters are given
in Figures 9-22. The location maps are of different scales and provide hypo-
centers with magnitude thresholds set at 1.0, 2.0, 3.0 and 3.5 varied according
to region. 3) The Tlist of computer locations constitutes the bulk of this
summary, and is given in Table 5. Each earthquake in the list is assigned a
three-letter code based on its location and depth. Figures 5-8 are maps of
the regions used to assign the location codes. The latitude and 1longitude
limits of rectangular regions are listed Table 4. When the listed coordinates
imply an overlap, precedence is given according to Figures 5-8. 4) Table 6
relists the events in Table 5 for which either duration or amplitude magnitude
is 3.0 or larger. This 1ist includes many of the earthquakes felt in Hawaii.

Table 3. Number of earthquakes and minutes of tremor recorded on seismographs
around Kilauea and Mauna Loa.

Earthquake categories are:
1) Kilauea summit, short period caldera: shallow earthquakes beneath
the caldera.

*2) Kilauea summit, long period caldera A: earthquakes characterized
by 1Tow frequency signatures of 3 to 5 Hz, often originating 0-5 km
beneath the summit.

*3) Kilauea summit, long period caldera B: earthquakes characterized
by low frequency signatures of 1 to 3 Hz, often originating 0-5 km
beneath the summit.

*4) Kilauea summit, long period caldera C: earthquakes characterized
by low frequency signatures of 1 to 5 Hz, often originating 5-12
km beneath the summit.

5) Kilauea summit 30 km: deep earthquakes about 30 km beneath the
summit region.

6) Kaoiki and southwest rift: earthquakes beneath the southwest
rift of Kilauea, western parts of the Koae faults, and adjacent
Kaoiki fault system.

* Jan to May - Long period caldera earthquakes counted in a single catagory.
Jun to Dec - Long period caldera earthquakes catagorized into A, B, or C.
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Table 3,

7)

8)
9)
10)
11)

12-15)

(Continued)

Upper east rift: earthquakes in the upper and middle east rift
zones, the adjacent parts of the south flank, and eastern parts
of the Koae faults.

Lower east rift: earthquakes in the lower east rift zone and
adjacent parts of the south flank.

Mauna Loa short period: shallow earthquakes in the Mauna Loa
summit region.

Mauna Loa long period: earthquakes characterized by the low
frequency signatures near Mauna Loa summit.

Mauna Loa northeast rift: earthquakes beneath the northeast
rift zone of Mauna Loa.

Tremor is separated into four catagories: shallow, intemmediate,
and deep Kilauea, and Mauna Loa. Depth is inferred on the bas1s
of relative amplitudes on seismographs. '

The criteria for Kilauea shallow tremor has been changed to accommodate
the ongoing eruption where tremor in the middle east rift zone was continuous.
Distinction was made between high amplitude tremor related to strong eruptive
periods and low amplitude tremor during periods with no lava production. On]y
minutes of tremor at saturated levels recorded locally at KMM (later STC) is
included in Table 3.

|
|
|

KILAUEA SUMMIT KILAUEA FLANK MAUNA LOA , . TREMOR (MINUTES)
SHORT LONG PERIOD 30 | KAO. UP. LOW.! SHORT LONG NE | KILAUEA MAUNA |
PER. CALDERA KM | & SW EAST EAST! PER. PER. RIFTI LOA
CALD. A B (o] I RIFT RIFT RIFTI ISHAL. INT. DEEP |
————————————————————————— i e e R it |
319 24 [ 48 135 121 4 18 15 | 1440 4 !
281 72 | 36 67 71 3 14 13 1 1
101 85 [ 29 87 121 4 8 4 | 919 1
4 690 1 45 39 31 ? 1 8 | [
18 458 11 47 48 81 7 1 16 | |
————————————————————————— e i e e it e il |
32 1855 11 35 86 | 3 2 13 St
28 162 | 52 111 81 4 3 44 | |
21 56 | 86 122 8i 2 56 | |
26 52 | 57 95 141 4 1 44 | 4
42 8 | 53 47 11 3 1 14 | |
————————————————————————— B i i
32 25 | 45 112 81 1 1 40 | i
39 42 [ 50 100 91 34 | |
81 7 1 9 46 | 2 1 8 | |
34 7 | 20 48 51 1 | |
44 23 11 36 100 31 3 1 |
————————————————————————— B s st e | A
88 12 | 386 116 41 4 1 33 | 31 1
88 14 | 30 38 31 3 7 39 | 120 1
75 180 | 28 85 21 20 | S |
1086 24 | 44 92 91 5 3 21 | |
95 83 | 59 157 121 8 79 | |
————————————————————————— B e ekttt
100 88 [ 51 247 11 7 1 31 | [
129 88 | 44 166 101 4 1 36 | |
142 10 | 31 204 91 2 1 10 | |
132 50 | 43 280 71 30 | |
125 53 | 40 271 71 2 1 35 1 |
————————————————————————— B e e et K |
138 83 | 860 170 181 2 4 50 | |
152 148 | 48 212 131 3 3 76 | . |
207 110 [ 43 177 41 5 2 30 | |
148 69 | 43 124 41 2 4 27 | |
12 12 | 31 113 131 ‘8 | |



KILAUEA SUMMIT

[ ISHORT LONG PERIOD 30 ' KAO. UP. LOW.!
| DATE | PER. CALDERA KM | & SW EAST EAST:
| 1985 I1CALD. A B [o] I RIFT RIFT RIFT!
|- L el R el it e - —— +
IJAN31 | 1 | 25 51 81
{FEB 1 | 1 33 ! 38 69 81
| 2 | 196 47 | 49 95 12
| 3 | 344 91 11 37 85 161
| 4 | 95 49 1 26 44 11
[[Ep——— e R et e e +
[ 5 1 5 9 | 41 52 91
| 8 | 7 828 | 45 45 4!
| 71 24 181 | 53 132 i
! 8 | 7 285 | 41 1186 S
| 9 | 12 45 1 31 171 8!
[ e e e ————— ——————— +
| 10 | 35 29 | 33 192 3
[ 11 26 31 1 58 133 101
[ 12 | 13 35 | 58 91 S
| 13 38 298 | 48 48 121
| 14 | 35 33 | 43 58 131
[ e — o m e - +
[ 15 | 37 48 1l 31 48 71
! 18 | 29 109 | 33 51 4
! 17 29 48 11 43 38 4
| 18 | 21 o7 | 48 43 71
| 19 1| 186 58 [ 37 51 81
| m———— Fmmm e e — = = D Rl e +
| 20 | 82 14 [ 47 55 121
| 21 | 25 7 1 91 223 1
1 22 | 32 55 | 36 131 il
| 23 | 27 61 | 39 294 S
| 24 | 86 74 11 43 298 81
l—————= o e e — +
[ 25 | 37 295 | 42 79 81
| 26 | 86 o8 | 46 81 41
1 27 | 868 114 | 31 88 S|
| 28 | 176 37 | 31 47 4
IMAR 1 | 140 87 | 37 57 11
| m———— +--—— e ————— - — +
[ 2 1 83 48 | 30 39 4|
[ 31 73 110 | 30 81 81
| 4 | 126 108 | 28 59 31
| 5 | 120 104 [ 32 57 71
[ 8 | 114 70 ! 24 29 41
| —————= b m e - oo - +
[ 7 133 18 11 11 42 |
! 8 | 117 38 | 23 27 -2
| 9 | 247 200 | 34 71 111
| 10 I 285 1586 11 42 79 41
[ 11 190 78 ! 22 41 S
| —————— B ittt e +
| 12 46 31 | 32 36 31
| 13 | 76 104 | 17 19 6!
| 14 | 6 6807 | 18 23 71
| 15 | 8 592 | 25 22 21
| 18 | 186 1486 | 29 36 101
| ————== B it R e T +
| 17 16 94 | 35 34 101
| 18 | 13 43 11 38 29 131
[ 19 | 17 27 | 37 43 81
l 20 | 14 28 | 28 40 91
| 21 | 40 4 I 41 1086 [

KILAUEA FLANK

MAUNA

SHORT LONG

PER.

LOoA

NE

PER. RIFT.

TREMOR (MINUTES

KILAUEA MAUNA
Loa
SHAL. INT. DEEP

)
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KILAUEA SUMMIT KILAUEA FLANK MAUNA LOA TREMOR (MINUTES)

[ ISHORT LONG PERIOD 30 | KAO. UP. LOW.! SHORT LONG NE | KILAUEA MAUNA |
| DATE | PER. CALDERA KM | & SW EAST EAST! PER. PER. RIFTI LOA
| 1985 ICALD. A B o] ! RIFT RIFT RIFT! ISHAL. INT. DEEP !
| === e e - e R e e o
| MAR22 | 56 20 | 42 40 21 9 2 86 | 21
| 23 | 31 23 [ 38 37 71 8 1 147 |
| 24 | 31 25 11 27 27 S 3 4 147 |
! 25 | 4 8 | 18 37 ! 1 83 | 23 |
! 26 | 45 = 33 | 22 71 91 1 115 |

- o o e e i R it e [
[ 27 | 54 46 1 | 38 58 81 53 1 142 |
! 28 | 77 31 11 53 81 8! 2 1 47 | 4

| 29 | 78 [Sivd ! 33 84 121 3 4 38 | |
! 30 | 79 40 | 50 89 111 1 50 | [
| 31 | 79 41 | S0 73 S 4 1 171 18
- o R e o e
IAPR 1 | 92 23 | 45 71 121 4 2 84 | |
| 2 1 94 30 [ 46 89 S 1 40 |

! 3 1 129 38 | 38 78 81 3 3 118 | |
| 4 | 253 43 11 58 151 101 4 3 124 |

| S 136 89 11 49 65 8 5 170 |
l————— e bt L R R e Fo e e
| 8 I 157 130 | 64 95 4 3 3 90 |

1 7 179 125 | 58 81 91 8 2 112 | |
! 8 | 198 132 ! 53 68 91 13 1 1185 1 |
! 9 | 261 124 | 54 68 71 4 5 109 | 9

! 10 204 115 11 89 87 81 ] 1 123 |
== F e o e e R e Fm e e
[ 11 263 1786 | 50 61 111 8 156 |

| 12 1 395 32 | 49 64 11 3 2 100 | S 3 21
[ 13 326 34 | 38 43 31 S 2 85 | !
! 14 | 253 143 [ 85 46 ?1 8 1 121

| 15 211 183 | 45 54 3 8 4 104 |

[ e e e T . B e B bk e R i . |
| 18 | 193 151 [ 46 75 101 5 3 81 |

| 17 1 238 112 | S50 62 31 1 2 6868 |

[ 18 | 178 181 | 47 68 4 3 2 67 |

! 19 | 176 147 I 54 58 91 2 3 71 |

! 20 | 268 256 [ 48 83 91 4 1 58 |

= R ittt R et e R i |
| 21 | 163 124 ! 41 36 4 9 1 83 | 790 I
| 22 | 23 11 | 41 49 91 ? 4 46 | 84 |
| 23 1 S 11 38 58 81 3 3 30 |

[ 24 | 12 97 | 30 112 41 S 8 25 | [
| 25 | 23 393 | 28 81 121 3 3 65 | [
|- R e e e R R o e |
[ 26 ! 28 236 1 29 72 131 1 79 | 3 |
! 27 | 39 77 [ 23 54 81 6 78 | |
! 28 | 41 49 1 27 62 91 S S rdrd 1
! 29 49 70 | 42 66 111 3 1 115 | |
| 30 | 35 85 11 38 58 81 8 3 S7 |
[ e i i o — e R e [
IMAY 1 38 127 ! 45 68 7 8 S 45 | S|
| 2 | 45 134 11 27 64 S 3 S 63 | !
I 3 | 46 26 | 44 75 S 2 1 81 1 |
| 4 | 64 255 I 48 75 171 8 4 53 | I
| 5 1 49 126 11 44 86 81 3 3 87 | |
| m - R e e T —— o - — R i R e e - !
| 6 | 51 1386 | 33 71 6! 3 3 81 | |
! 71 37 137 [ 36 85 61 7 3 112 | |
| 8 1 69 103 [ 38 95 61 1 1 124 [
! 9 | 86 132 11 46 78 8! 8 1 45 | 81
| 10 | 93 130 | 45 69 71 ? 15 83 | 11 41
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KILAUEA SUMMIT

! DATE | PER. CALDERA KM | & SW EAST EAST!
I 1985 ICALD. A B [o] | RIFT RIFT RIFT!
l—— - o e - e e +
IMAY1l | 114 142 1l 42 20 Yl
| 12 1 111 101 | 28 87 31
[ 13 | 75 129 4 | 47 54 31
| 14 | 120 132 21 52 79 51
| 15 | 119 142 11 46 53 -2l
| m————— R et it Fmm = - +
[ 16 | 201 122 21 30 51 81
| 17 | 211 164 | 468 107 81
[ 18 | 247 124 11 40 88 41
[ 19 | 172 148 I 124 22 111
| 20 + 187 188 | 87 85 10!
I B et bt e B TR +
| 21 1 115 179 11 33 78 9.
| 22 | 192 4% 21 31 53 71
! 23 | 125 391 1 46 58 161
[ 24 ! 183 140 | 54 51 4|
1 25 | 234 18 | 35 8% 191
| —— = o Fmm e — +
[ 28 | 192 19 21 49 37 81
| 27 | 215 82 | 38 85 91
| 28 | 238 108 1l 33 80 71
[ 20 | 213 128 | 47 76 3
| 30 I 115 89 11 36 84 131
| —————= o e - o -~ +
| 31 | 129 23 | 34 va 21
IJUN 1 | 387 7 87 21 31 51 81
| 2 | 501 95 21 49 brdrd 101
| 3 1 411 2 3 | 48 78 111
1 4 | 440 3 16 21 48 kdid 71
| —————= B e B e +
| 5 | 426 3 29 11 40 43 81
| 8 | 417 1 38 [ 49 42 101
| 7 1 434 42 11 58 a7 81
| 8 | 430 286 | 8l 81 31
| 9 | 2868 1 80 1 43 29 91
| m———— T ettt e +
| 10 | 273 1 k4 11 53 82 51
| 11 | 28% 100 1l 49 85 111
| 12 1 199 28 10 88 [ 30 46 16!
| 13 | 83 227 20 48 [ 37 244 121
! 14 | 85 v 8 150 11 38 164 81
[ e D ittt +
| 15 | 58 3 s 138 [ 41 128 81
| 16 | 79 1 1l 140 1) 56 102 91
| 17 70 1 1 124 | 47 59 71
[ 18 | k4] 2 76 | 42 73 81
| 19 | 88 2 184 | 45 70 9!
| m————— D e ekt kel e, —————— +
| 20 | 187 215 [ 33 72 8|
| 21 | 148 100 | 34 53 81
| 22 | 189 237 | 28 ve 101
[ 23 | 211 4 101 ! 54 104 101
| 24 | 206 24 3 161 | 59 24 191
| —m———— o ———————— e e o e m oo +
[ 28 | 208 2 143 11 39 113 101
[ 28 | 230 -] 143 [ 27 125 71
| 27 | 224 3 1 318 21 40 88 71
| 28 | 229 7 223 1 38 89 121
[ 290 | 181 254 [ 47 85 111

KILAUEA FLANK

MAUNA LOA

| ISHORT LONG PERIOD 30 | KAO. UP. LOW.!

SHORT LONG NE
PER. RIFT!

PER.

TREMOR (MINUTES
KILAUEA MAUNA
LOA
SHAL. INT. DEEP
32
4
94
'7
2
a7
14
4 7
2
. 26 7
9
348
.3
5
3
20 5
47
22
4

)
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KILAUEA FLANK

MAUNA LOA

TREMOR (MINUTES)

KILAUEA SUMMIT

| ISHORT LONG PERIOD 30 |
| DATE | PER. CALDERA KM
I 1985 I1CALD. A B C |
| o e +
IJUN3O | 188 9 99 1)
IJUL 1 | 237 2 147 |
| 2 | 279 316 I
| 3 1 282 2 119 |
| 4 | 347 1 121 |
| ———— o e +
| S | 271 2 227 31
| 8 | 255 8 180 31
[ 7 246 1507 18 22 |
[ 8 | 151 1486 94 |
| 9 | 157 13 1 83 |
| —m———— e +
| 10 | 50 29 1 48 1
| 11 64 8 2 |
| 12 | 81 12 2 4 11
| 13 | 92 5 [
[ 14 | 119 2 13 |
R D et +
| 15 1 121 9 [
| 18 | 172 10 |
| 17 158 1 11
| 18 187 1 2 |
| 19 | 176

| mmm D e +
| 20 226 4 |
| 21 | 264 2 36 |
| 22 | 232 2 4 11
[ 23 1 284 18 1
| 24 | 319 3 |
| ———== B et it +
| 25 | 203 12 10 11
| 26 | 35 208 11 3 |
| 27 | 23 2879 |
| 28 | 39 248 1 |
| 29 | 31 5 8 |
[ e +
| 30 | 48 8 20 11
| 31 1 81l 2 16 |
IAUG 1 | 51 3 9 21
| 2 1 29 7 1
| 3 58 1 9 1
l—————= o +
| 4 | 68 12 [
! S 1 70 1 13 1
| 8 | 83 28 b
1 7 89 1 22 [
| 8 | 95 1 20 |
| == e - +
| 9 | 88 1 38 |
| 10 | 108 37 11
| 11 | 108 54 |
| 12 ) 112 7?5 |
| 13 | 200 2 4 21 |
| ————== e +
[ 14 | 195 9 3 49 [
| 15 | 2853 2 3 31 |
1 18 | 327 3 21 |
| 17 | 301 3 e8 l
| 18 | 398 8 133 |

KAO. UP. LOW.!
& SW EAST EAST!
RIFT RIFT RIFT!

_______________ +
42 63 121
37 82 121
31 68 121
32 50 51
40 299 10!
_______________ +
37 90 8!
110 7e 111
54 86 41
51 39 111
45 46 161
_______________ +
29 142 31
35 85 91
38 298 111
49 81 Q1
43 78 101
_______________ +
30 82 81
38 95 121
43 87 81
48 38 10!
39 45 11
_______________ +
25 52 111
36 87 111
27 50 101
45 45 91
41 59 81
_______________ +
29 74 81
29 140 11
43 47 111
34 33 81
29 42 11
_______________ +
32 71 101
39 69 131
28 49 101
18 58 171
30 38 121
_______________ +
50 41 181
48 53 71
58 55 81
38 35 6!
47 103 81
——————————————— +
46 82 101
42 59 91
48 73 81
56 55 101
38 83 21
_______________ +
39 100 51
23 o8 8|
32 142 9l
48 68 81
48 88 21

SHORT LONG NE
PER. PER. RIFT

KILAUEA MAUNA |

LOA |

SHAL. INT. DEEP |
____________________ |
81

|

|

37 |

21
____________________ |
[

776 S |
54 16 [

)

|
____________________ ]
80 |

[

|

!

4 |
____________________ |
|

|

|

[

|
____________________ 1
|

|

[

|

|
____________________ ]
316 41
415 |
1440 |
1440 |
1440 1
____________________ |
1440 [
1440 47 |
1440 |
1440 21
1440 15 |
____________________ |
1440 |
1440 |
1440 [} |
1474 |
14086 |
____________________ |
1440 31 |
1440 4
1200 |
31

[
____________________ |
!

9 |

8 |

12 |

8 |
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| 21

KILAUEA
SHORT LONG PERIOD
PER. CALDERA
CALD. A B
318 1
233 5 3
282 5 2
478 3
477 1
524
570
422 3 1
392 5 2
446 4 2
481 5 1
461 2
569 1 1
499 5
281 640 2
39 926 5
61 158 2
40 4 1
é8 2
82 4 10
82 8 2
87 4
124 3
140 2
128 1 2
138
130 8 2
256 4
227 6 3
212 54 1
223 43 3
207 43 1
319 91 1
451 15 3
588 4 k4
487 [ 2
349 4 11
34 180 87
41 243 3
44 320 4
50 70
56 49 4
53 L4
71 17
84 12
100 10
112 4 1
99 1
170 9
178 23 5

SUMMIT

KILAUEA FLANK

SHORT LONG NE

KAO.

UP. LOW. !

& SW EAST EAST!
RIFT RIFT RIFT!

MAUNA LOA

PER.

|
!
|
|
|

PER. RIFT!
2 17
1 9

7
6 13
2 18
1 21
3 16
1 10
15
3 9
2 v
5 21
1 18
3 13
4 7
13
3 9
8
2 10
5 4
3 17
15
11
14
6
21
23
1 4
1l 3
3
2 8
2 18
2 10
6 9
2 10
2
7 7
1 3
21
11
3 12
1 3
5 4
1 5
7 6
3 2
8
5 8
2 7

TREMOR (MINUTES
KILAUEA MAUNA
LOA
SHAL. INT. DEEP
8
37 2
8 3
675
2
13 4
28
8
17
470 8
4
8
3
4

)

|
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KILAUEA SUMMIT

KILAUEA FLANK

MAUNA LOA

TREMOR (MINUTES)

[ I SHORT LONG PERIOD 30 |
| DATE | PER. CALDERA KM
| 1985 ICALD. A B Cc |
[ B Rt e +
IOCT 8 | 153 1 18 |
| 9 | 158 4 1 11

| 10 1 181 4

| 11 1 202 3 1 |

| 12 1 2786 1 31

| === R it +
! 13 | 302 [} 7 |

| 14 | 412 11 2 |

| 15 1 496 ] 7 [

| 168 | 473 5 14 |

| 17 396 (] 19 |

R B T T T, +
| 18 | 522 14 |

| 19 | 461 26 11

| 20 | 550 10 3 30 l

| 21 | 89 421 2 3 |

| 22 | 32 6592 1 15 |

|l R T +
| 23 | 78 o7 4 50 |

| 24 | 83 15 28 21

| 25 | 73 8 20 !

| 268 | 90 ] 58 |

| 27 | 1086 1 39 |

| ——— == - e - = +
| 28 | 91 1 30 |

| 29 | 90 4 25 |

| 30 | 132 18 3 15 |

[ 31 1 177 4 2 4 |

INOV 1 | 186 11 1 |

R R et +
[ 2 | 171 ] 2 |

| 3 | 248 S 1 |

| 4 | 189 3 8 19 |

| S | 257 19 8 1 |

[ 6 | 337 33 S 2 |

| mmmm e o e - +
| 7 324 21 2 3 11

| 8 | 284 38 2 11

| 9 | 417 21 S 11

| 10 | 391 585 4 11

| 11 535 2 2 [

| m B i +
| 12 378 3 3 |

| 13 | 215 16 2 21

| 14 | 49 6586 7 1 11

| 15 | 68 113 5 6

| 168 | 85 45 3 48 |

| —m— e - +
| 17 1 87 42 80 |

| 18 | 48 S 3 |

1 19 | 83 14 132 |

| 20 | 75 4 107 !

| 21 | 100 4 1 87 |

| e - +
| 22 | kard 3 1 124 |

| 23 | 105 3 10 o

| 24 | 134 3 123 11

| 25 | 143 9 1 151 |
| 28 | 119 11 100 |

KAO. UP. LOW.|
® SW EAST EAST!
RIFT RIFT RIFT!

_______________ +
27 88 11

50 59 10!

31 68 81

45 49 8

38 106 1)
_______________ +
46 kdrd 14

57 118 111

34 103 141

860 100 71

32 87 21
_______________ +
43 117 51

37 104 31

39 104 10!

29 82 S

37 52 71
_______________ +
25 58 i

28 82 31

30 87 4

27 94 81

39 71 121
_______________ +
28 80 21

23 42 Qi

27 52 81

25 52 4l

58 56 121
_______________ +
88 88 71
151 83 S 9l
47 61 21

55 71 81

44 57 111
_______________ +
32 82 141

82 83 101

48 79 81

44 84 81

38 76 81
_______________ +
45 94 4

49 59 dl

41 80 81

19 32 121

35 40 91
_______________ ¥
25 46 141

20 48 61.

av 48 41

32 49 31

37 48 4
_______________ +
36 43 11

35 59 11

34 80 91

41 86 71

27 56 51

SHORT LONG NE

|
|
|
|
|

PER. PER. RIFTI
1 17
2 5 13

3 12
1 10
1 5 17
3 3 16
4 4 7
1 2 11
5 1 3
4 1 4
4 3 2
3 2 12
3 8 8
1 2 7
2 8 10
”
2 8
1 2 9
2 4 10
1 2 2
1 7 10
4 2 8
3 7 9
1 2 14
2 8 8
9 1
8 8
2 4 2
1 8 4
1 8 2
S 2
2 3 4
S 1 1
8
3 3 8
2 4
3 2 7
2 2
1
4 1 3
<] 10
8 S
1 4
2 4
2 2 8
3 1 1
3 2 l4
3
1 1 4
5 9

KILAUEA MAUNA |

Loa

SHAL. INT. DEEP |
____________________ |
4 [

41

[

|

[
____________________ |
|

18 [

|

|

|
____________________ |
lq [

|

300 21
204 31

I
____________________ |
|

38 [

|

|

S |
____________________ |
|

|

4 |

1

|
____________________ [
|

31

|

|

1
____________________ 1
|

4

2 |

|

|
____________________ i
42 |

556 |

|

|

|
____________________ |
|

1

1

|

3 [
____________________ ]
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KILAUEA SUMMIT KILAUEA FLANK MAUNA LOA TREMOR (MINUTES,

I ISHORT LONG PERIOD 30 | KAO. UP. LOW.: SHORT LONG NE ! KILAUEA MAUNA
I DATE | PER. CALDERA KM | & SW EAST EAST! PER. PER. RIFT! LrLoa |
I 1985 I1CALD. A B C t RIFT RIFT RIFT! ISHAL. INT. DEEP |
| === — e e — = R i L e il g R e il !
INOV27 | 174 3 81 | 54 46 8 2 1 |
| 28 | 202 1 87 1 51 85 S 3 | 1
| 29 1 213 2 11 48 64 121 1 1 6 | |
| 30 1 232 1 34 | 45 54 91 2 2 | |
IDEC 1 | 163 1 27 | 26 44 51 2 1 S |
| mm b e e mmmm e mmm———— - e R |
| 2 1 263 3 1 20 11 35 44 21 1 3 11 |
| 3 1 338 2 31 | 36 54 4 3 1 8 | '
| 4 | 353 3 9 | 36 83 21 5 10 39 I
| 5 | 241 7 8 11 40 80 11 2 3 16 |
[ 8 | 270 3 5 [ 19 70 S| 1 9 | [
| m————— e — - = - - e e il e e — e - i
I 7 1 296 3 15 | 47 84 11 2 12 |
[ 8 | 317 4 22 | 49 84 81 1 S 11 | 8 '
1 9 | 349 1 1 18 1 47 71 71 1 3 8 | |
| 10 + 313 2 2 11 1 23 72 121 1 8 | |
| 11 1 347 7 | 59 74 51 1 3 |
l——===- R e it R R o e — - — B |
| 12 | 327 2 12 I 39 87 111 2 3 3 1 |
[ 13 1+ 314 2 4 11 32 106 S 4 1 4 |
| 14 | 430 51 | 34 75 91 2 3 | |
[ 15 | 419 40 | 45 82 4 1 50 | |
| 18 | 373 1 3 | 55 67 81 S | !
l—————— i i ekt o - Fom e e o e e |
[ 17 1+ 360 2 1 [ 5% 91 71 4 |
| 18 | 232 12 2 | 24 71 21 2 2 10 1 [
1 19 1 294 8 34 i 43 71 71 4 4 8 | [
| 20 | 188 1 21 [ 26 45 4 2 2 4 1
| 21 | 352 4 ird | 42 63 1 1 6 | 73 |
[ R it Bt e R e [
| 22 | 358 1 20 | 58 67 3 3 4 4 |
| 23 | 290 4 16 | 51 50 41 3 3 1 |
! 24 1 417 4 13 | 43 78 71 2 1 |
[ 25 | 408 2 30 | 56 85 91 8 | |
| 26 | 346 2 26 [ 58 62 101 S 4 | 15 |
| m——— - B e e T R tmmm e D TP |
! 27 1 310 2 18 1 37 49 191 4 1 6 | 3 |
| 28 | 289 3 18 | 45 32 81 2 3 |
| 29 | 257 1 25 | 35 49 41 1 2 3 [
| 30 | 173 3 | 28 19 31 | 39 [
| 31 | 190 3 9 | 201 25 11 | |
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Table 4. Coordinates of named earthquake regions.

A1l earthquakes are in one of the following groups, identified by a
numerical class or 3-letter code:

--Shallow:

SNC - Shallow north caldera (0-5 km)
SSC - Shallow.south caldera (0-5 km)
SEC - Shallow east caldera (0-5 km)
SER - Shallow east rift (0-5 km)

SME - Shallow middle east rift (0-5 km)
KOA - Koae fault zone (0-5 km)

SSF - Shallow south flank (0-5 km)

SLE - Shallow lower east rift (0-5 km)

oONOYOTA~WN -

--Intermediate depth:
9 SF1 - Kilauea south flank (5-13 km) (west end)
10 SF2 - Kilauea south flank (5-13 km)
11 SF3 - Kilauea south flank (5-13 km)
12 SF4 - Kilauea south flank (5-13 km)
13 SF5 - Kilauea south flank (5-13 km) (east end)
14 LER - Lower east rift (5-99 km)
15 MLO - Mauna Loa (0-13 km)
16 LSW - Lower SW rifts of Kilauea and Mauna Loa (0-13 km)
17 GLN - Glenwood (0-13 km) '
18 SWR - SW rift (0-13 km)
19 INT - Intermediate caldera (5-13 km)
20 KAO - Kaoiki (0-13 km)

--Deep:
21 DEP - Deep Kilauea (>13 km) (below regions 1-13, 17-19)
22. DLS - Deep lower SW rift (>13 km) (below region 16)
23 DML - Deep Mauna Loa (>13 km) (below regions 15, 20)

--Quter regions, all depths:
24 LOI - Loihi

25 KON - South Kona

26 HUA - Hualalai

27 KOH - Kohala

28 KEA - Mauna Kea

29 HIL - Hilo

30 DIS - Distant, everywhere else
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The latitude and longitude limits of the regions are given below. When
the coordinates imply an overlap, precedence is given as in the maps.

No. Code N. Lat. S. Lat. W. Lon. E. Lon.
1 SNC 19 28 19 24.5 155 19 155 14
2 SSC 19 24.5 19 22 155 19 155 16.
3 SEC 19 24.5 19 22 155 16.5 155 14
4 SER 19 26 19 20.5 155 14 155 07.
5 SME 1926  ----- 155 07.2 155 .00
6 KOA 19 22 19 20.5 155 17 155 14
7 SSF . eeee- 19 10 156 17 - 155 00
8 SLE 19 32 19 16 155 00 154 40
9 SF1 19 22 19 10 155 17 155 14.

10 SF2 19 26 19 10 ‘ 155 14.5 155 12.

11 SF3 19 26 19 10 155 12.3 155 09.

12 SF4 19 26 19 10 155 09.1 155 05.

13 SF5 19 26 19 10 - ‘ ~ 155 05.3 155 00

14 LER 19 32 19 16 155 00 154 40

15 MO 19 35 19 19 155 35 155 19

16 LSW 19 19 18 40 155 43 155 25
17 GLN 19 35 19 26 , 155 19 155 00

18 SKWR 19 22 19 10 155 25 155 17

19 INT 19 28 19 22 155 19 155 14

20 KAO 19 30 19 19 - 155 32 155 19

21 DEP 19 35 19 10 155 25 155 00

22 DLS 19 19 18 40 155 43 155 25

23 DML 19 35 19 19 155 35 155 19

24 LOI 19 10 18 40 155 25 155 00

25 KON 19 39 19 00 . 156 20 155 43

26 HUA 19 55 19 39 ‘ 156 20 155 43

27 KOH 20 25 19 55 156 20 155 34

28 KEA 20 25 19 35 155 34 154 40

29 HIL 19 47 19 32 155 09 154 40
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Figure 5. Earthquake classification, shallow 0 - 5 km deep
‘ Kilauea and east flank Mauna Loa.
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Figure 6. Earthquake classification, intermediate 5 - 13 km deep
Kilauea and east flank Mauna Loa.
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Figure 7. Earthquake classification, crustal 0 - 13 km deep
island of Hawaii.
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Figure 8. Earthquake classification, mantle greater than 13 km
deep island of Hawaii.
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Figure 9

1885 HAWAIIAN ISLANDS EARTHQAUAKE LOCATIONS
0-60 KM DEPTHS, M>=3.5
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Figure 10

1985 HAWAII
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Figure 11

1985 HAWAIT ISLAND ERRTHQUAKE LOCATIONS
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Figure 12

1985 HAWAII

13.1-60.0 KM DEPTHS,

ISLAND EARTHQUAKE LOCATIONS
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