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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 (4th quarter 1959, 1st 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 Kïlauea eruption chronology covers the two recent reports and the six missing quarters:

Location Beginning Date Ending Date Comment

Kïlauea Iki crater (Kïlauea’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 (Kïlauea’s summit) 2/24/1961 2/24/1961 Intermittent activity during 

uninterrupted inflation fol-

lowing the 1960 eruption

Halemaumau (Kïlauea’s summit) 3/22/1961 3/25/1961 Same as above.

Halemaumau (Kïlauea’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 Kïlauea 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 1st Quarter Report of  1960 and to the 4th 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      

http://www.usgs.gov/pubprod
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INTROL leTlON

The Hawaiian Volcano Observatory (HVO) summary presents data gathered
during the year together with a chronoloJical narrative describing the volcanic
events and significant observatory related activities. The seismic summary ;s
offered without interpretation as a source of preliminary data. The seismic
summary is complete in the sense that all data routinely gathered by the obser­
vatoryare included. The emphasis in collection of tilt and defannation data
has shifted from quarterly measurements at a few water-tube til t stations
("wet" tilt) to a larger number of continuously recording borehole tiltmeters,
repeated measurements at numerous spirit-level tilt stations ("dry" tiltl,
an' 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 will be published separately.

The HVO summaries have been published in various formats since 1956.
Summaries prior to 1974 were issued quarterly. but cost. convenience of prepa­
ration 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; 5 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.
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CHRONOLOGICAL SUMMARY - 1982

by

Robert W. Decker

1982 was an active year for Kilauea Volcano. The major events were a summit
erup~ion on April 3D-May I, a southwest rift intrusion on June 22-24, another
summlt eruption on September 25-26, and an upper east rift intrusion on December
9.

The April 30 eruption began at 11:37 (Hawaiian Standard Time) following
nearly 3 hours of rapid summit inflation, tremor, and an intense seismic swarm.
Lava was erupted from an east-northeast-trending fissure about 1 km long extend­
ing across the floor of Kilauea Caldera from the northeast rim of Halemaumau
Crater. The lava fountains were about 5 to 10 meters high, with bursts up to
25 to 50 meters. About 0.5 X ID6 m3 of pahoehoe flows coverin9 0.3 X 106m2
were formed before the eruption ended at about 06:30 May 1.

On June 22-24 a major intrusion of magma moved into the southwest rift of
Kilauea, continuing the series of intrusions into the southwest rift that began
in January 1981. Summit deflation~ an earthquake swarm, and tremor accompanied
this injection of at least 20 X 10° m3 of magma into the middle southwest rift
between Puu Koae and Kamakaia Hills.

On September 25-26 another Ki 1auea summi t erupti on issued from an east­
northeast-trending group of fissures about 1 km long in the south caldera area
1.2 km south-southeast of Halemaumau Crater. This eruption was preceded by
nearly 2 hours of rapid summit inflation, tremor, and an earthquake swarm. The
outbreak began at 18:45 on September 25 and lasted until about 08:30 on Septem­
ber 26. Lava fountains reached a gener~l height of 20 to 40 meters with bursts
up to 50 to 7D meters. About 3 X 100 m3 of pahoehoe 1ava was erupted, and
covered an area of 0.7 X 106 . Some 2 X 106 m3 of ponded lava drained back
down the vents on September 26-27, lowering the lava surface by 2 to 4 meters.
One tongue of 1ava extended northeast across the Crater Rim Road, and another
flowed over the low south rim of the caldera and moved about 1.5 km to the
south-southeast.

Following the September eruption, most of the earthquake activity shifted
from the southwest rift to the east rift of Kilauea. From 17:30 until 20:00 on
December 9, an intense earthquake swarm, but no tremor, occurred between lua
Manu and Kokoolau Craters on the upper east rift zone. This was accompanied by
3 microradians of summit deflation, indicating an intrusion of at least 1 X
106 m3 •

The fact that two eruptions and two intrusions without eruptions occurred
in 1982 suggests that the rift zones of Kilauea may be getting back to a state
more nonnal than during the years following the major 7.2 magnitude earthquake
on the south flank of Kilauea in 1975. During 1976 through 1981, there were
only 2 eruptions of Kilauea compared to 14 intrusions without eruptions--3 near
the summit; 3 into the southwest rift; and 8 into the east rift.
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It now appears that one of those east rift intrusions, the one beneath
Mauna Ulu on March 10-11, 1980, may have been a very small eruption. In March
1982, Norm Banks and Jeff Judd discovered a small pad of lava spatter and flows
of less than 3 m3 in volume along the east end of the surface cracks that fonned
on March 10-11, 1980. Since that intrusion involved at least 5 X 106 m3 of magma
injected into the shallow subsurface beneath the Mauna Ul u area, 1ess than
1/1,000,000 of which may have been erupted, we will leave to future statisticians
the problem of whether this unobserved event should be officially listed as an
eruption or an intrusion. It's somehow pleasing that science isn ' t always tidy.

Table 1. ERUPTIONS OF KILAUEA, 1982

Starting Vent Vent Are~ VOl~me
Date location Length Elevation Duration km X 10 m3

Apr. 30 SUl11T1it 1 km 1100 m 19 hrs 0.3 0.5
Sept. 25 Summit 1 km 1100 m 14 hrs 0.7 3{-2)

Table 2. INTRUSIONS OF KILAUEA, 1982
Elec-

Mi ni- Volume Propaga- tri cal
Starting mum X 106 tion Rate local Anoma-

Date location Length Height Oepth m3 km/hr Gases lies

June 22 SW Rift 20 km 8 km I km >20 .32 yes yes
Dec. 9 E Rift 2 km 3 km 2 km >1 ? ? ?

Mauna loa Volcano continued to inflate during 1982 at about the same rate
that it has since 1977. The increase in volume of the summit region is about
4 X 106 m3/year, and the center of inflation remains southeast of the rim of
the caldera. Shallow earthquakes beneath the summit area of Mauna loa continued
to occur at a gradually increasing rate that began in 1980. This rate of earth­
quake occurrence is higher than during 1971 to 1973, but much lower than during
late 1974 and early 1975 preceding the JUly 1975 eruption. There have been no
eruptions or apparent dike intrusions of Mauna loa since the 1975 activity. The
magma supply rate into Mauna loa since 1975 appears to be only about 5 to 10% of
the magma supply rate into Kilauea during this same period.

Twenty-one earthquakes of magnitude 4.0 or greater occurred beneath or near
Hawaii in 1982, including a 5.6 Mand a 5.4 Mquake at 10-to-14 km depths beneath
the south flank of Mauna loa, on January 21. First motions of these two large
quakes and the distribution of their aftershocks indicate failure on a nearly
horizontal fault, with the upper plate moving away from the southwest rift of
Mauna loa in a seaward direction. It thus appears that the flanks of Mauna Loa
move away from the growing rift zones in the direction of least resistance,
probably as a result of push-apart stresses in the rift zones combined with
gravitational stresses in the down-slope directions of the volcanic pile.
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Besides the key role of deformation studies in estimating the volumes,
locations and volume rates of new dikes formed during intrusions and eruptions,
the deformation group has made at least two new significant steps in 1982. The
increasing number of recording tiltmeters along the east and southwest rifts of
Kilauea have produced a much clearer picture of the slow, relatively aseismic
intrusions into the rift zones. Apparently the more active parts of the rifts
develop fl ui d or p1asti c cores so hot tha t new magma from the summi t can i n­
trude slowly into them without forming the seismic swarms associated with
cracking open new dikes. The main evidence for these slow intrusions are one or
more of the following: (1) slow subsidence or no change in summit tilt; (2)
local deformation along the rift zones, sometimes moving progressively down the
rift, detected by recording tiltmeters, level lines or dry tilt stations along
the rift zones; (3) scattered shallow earthquakes along those parts of the rift
undergoing deformation; (4) gas temperature and composition anomalies along the
rift zone; and (5) SP (self-potential) anomalies along the rift zone. The upper
and middle east rift experienced one of these slow intrusions in late October
and November 1982.

Another significant deformation study was the establishment of Em1 (elec­
tronic distance measurement) lines across the locations where eruption fissures
might occur. In the September eruptions the fissure vents formed directly across
a segmented line of EOM stations. The extension of the ground surface by the
erupting dike was at least 705 mm, and 392 lTITl of this was accommodated by con­
traction in the adjoining line segments within a few kilometers of the newly
formed fi ssure.

The volcanic gas monitoring program continues to expand, as does the com­
pleXity of its results. Fundamental changes in temperature, volume, and compo­
sition of the escaping gases indicate real changes in the configuration and
compo~ition of magma bodies in the subsurface beneath Kilauea's sUlTlTlit and rift
zones. Continuous measurements of temperature, C02 content, and condensate
conductivity are now being made at five gas vents. Twelve-hour (tidal?) cycles
of C02 content at some vents show that intermittent sampling could be quite
mi sleadi ng.

For 6 months in 1982, Dallas Jackson was on loan to the newly formed volcano
observatory on Reunion Island in the Indian Ocean. Electromagnetic investiga­
tions were slowed down by his absence, but new SP (self-potential) anomalies
were measured related to the rift zone intrusive events. A major effort in the
electromagnetic program was automating the large inductance loop and sensors in
the Kilauea summit area in order to obtain regular measurements on a daily basis.

The observatory staff consists of 9 scientists and 16 support personnel. In
addition, 19 students and volunteers helped HVO during 1982. The staff monitored
48 seismic stations, 609 electronic distance measurement lines, 275 km of level
lines. 135 tilt stations. 14 recording tilt meters. 2 strain gages. 127 gravity
stations. 12 self-potential lines, 1 electromagnetic induction loop with 4
receiver stations. and 21 gas-sampling and temperature sites. Many of these
monitors record continuously; others are observed at various intervals. Most
of the data reduction. graphics, and data storage are handled by HVO's computer
system.

Eight members of the staff were involved in investigations of Indonesian
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volcanoes (particularly Galunggung and Merapil, Pagan Volcano in the Marianas,
Piton de 13 Fournaise Volcano on Reunion Island, Mount St. Helens and Long
Valley Caldera in the western United States, and three quarternary strato­
volcanoes on San Miguel, Azores (Sete Cidades, Agua de Pau, Furnas).

Geologic mapping on Hawaii was conducted by four USGS geologists who were
closely associated with the observatory. Their availability and help during
the April and September eruptions was a great asset.

HVO cooperated with 40 guest investigators during the year for time periods
up to 3 months. Staff members and guest investigators presented 4 papers at
scientific meetings and published 20 papers and 9 open-file reports. HVO also
issued weekly, monthly, and annual reports.

Hawaii Volcanoes National Park estimated they had 2,626,00 visitors in
1982. About 70':; of these visitors stopped at HVO to view Kilauea Caldera and
to peer through the windows at HVO's seismographs. Close to 1200 visitors,
including 13 university student groups, 7 public school groups, 7 professional
meeting groups, and 14 TV filmmakers, were shown the inner workings of the
observatory.

It's been another busy year at HVO. The buildings are a wreck but morale
is high. There's nothing like a few eruptions to raise the spirits of volcanolo­
gists.
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SEISMIC INSTRUMENTATION

The network. The Hawaiian Volcano Observatory maintains an extensive
telemetering seismometer network on the island of Hawaii. In 1982 the seis­
mometer network consisted of 48 stations; two are low-gain multi component
stations (optical), ten are three-component, and 38 are vertical only. The
coverage ;s most complete on and around Kilauea Volcano. With the exception of
self-contained systems at Uwekahuna and Hila stations, all seismometer signals
from the short period network are telemetered to the observatory for recording.

Figure 1 ;s a map of selected geographic and geologic features, and Figure
2 shows the seismic stations which were operated on the Island of Hawaii during
the year. Table 1 lists all seismic stations operated by the U.S. Geological
Survey in Hawaii during 1982. Listed are station names, three- and four-letter
codes, coordinates in degrees and minutes, elevation in meters, and other data
described below. In addition to seismometers listed in Table 1, a horizontal
seismometer of Type 3 or H1 and a long-period, three-component set of Press-Ewing
seismometers are operated in the Uwekahuna vault, all recorded on photographic
paper.

Instrumentation and recording. Each telemetering station has a voltage
controlled osci' Jator (veO) for FM multiplex transmission to HVO via either
hardwire or radio. These telemetering stations are now all of Type 1, the OEVE
standard system used in USGS seismic networks (see Table 2 for details). After
discrimination, the analog signals from 36 stations are recorded on two Develo­
corders 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 library tapes which are currently archived in Menlo
Park and archived in digital fom at HVO as part of the routine location process­
ing. The type of recording used for each station (in addition to magnetic tape
for the telemetered stations) is coded in Table 1 as follows: 0 - Oevelocorder
film, S - smoked paper drum, P - photographic paper, H - Helicorder paper.

In addition to the standard stations, optical seismographs are maintained
at Uwekahuna (HVO), Hilo, Maui, and on Oahu (Honolulu and Kipapa stations opera­
ted 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 (optical) records
as well as the 16mm Develocorder microfilm are archived at HVO.

In late August, Rex Allen and Jim Ellis from the U.S. Geological Survey's
Office of Earthquake Studies came to HVO to install their seismic monitoring
system uniquely designed to automate picking of P-phase onset times, measuring
coda lengths, and detenninining preliminary epicenters for adequately recorded
earthquakes. The Hawaii picker is configured to monitor a maximum of 80 sta­
tions, but is currently wired to 45 stations. Attached to the picker are a
Datasouth Printer and an Apple II microcomputer. The picker output is logged on
a disk and printed out on chart paper within three minutes after the earthquake
occurs. The data collected on disk ;s tranferred to the Eclipse, the main
computer system, on a daily basis using a second Apple II. The earthquake
records are filtered and run through our standard location program (HYPOINVERSE).
Summary listings and epicenter plots are prepared on chart paper, and the
phase data are archived on tape. The picker output is routinely compared with
readings from our standard fonnat. Modifications are being made to adapt the
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automated system to better accommodate seismic monitoring needs around Hawaii's
active volcanoes.

Seismograph response and calibration. Displacement response curves for
the four short-period seismograph types in use are given in Figure 3. Types
three and four are el ectro-mechanical systems recorded on paper records. The
Type 1 curve gives the displacement magnification of the standard OEVE system
from ground motion at the sei smometer to the sei smic trace as seen on a 20x
Develocorder 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 an individual station. Individual CAL factors for Type 1 seismographs are
equal to the peak-to-peak ampl itude 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 nonnally done each time a station is visited.
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. Seismometer stations ~ HawaW operated by the U.S. Geological SUf\ley, 1982

STATION NA~E CODE ··LAT--· -··LO~··- ELEV DELAY DELAY CAL SEIS OPTIC
0 ~ D ~ (~) ) 2 TVPE RECORD.--_._-_... -- ••.........•.•.•_........................•......._•.••..•......_.

AHUA AHU Z 19 22.40 155 15.90 1070 -.10 ·.13 2. I E4 SO
AHUA AHUE E 19 22.~0 155 15.90 1070 -.10 -.13 .0 E4
AIotUA AHUN N 19 22.'10 155 15.90 1070 -.1f) ·.13 .0 E4
AINAPO AIN Z 19 22.50 155 27, &2 1524 • 1, • 17 5.5 L4 D
AINAPO AINE E 19 22.50 155 27, &2 1524 • 1~ • 17 .0 L4
AINAPO AINN N 19 ?2.50 155 27.&2 1524 .1' • I 7 .0 L4
C'PTAIN COOK CAC Z 19 29.29 155 55.09 323 .00 ·.16 1• 1 L4 D
CONE PEAK CPK Z 19 23.70 155 19.70 1038 -.2" ·.07 b.O L4 0
DANDELION DAN Z 19 21.42 155 40.04 3003 -.27 .03 7,0 L4 0
DESERT DES Z 19 20.20 155 23.30 815 -.i?Cj - .13 3.0 E4 SO
ESCAPE ROAD ESR Z 19 24.b8 155 1~.33 1177 •• 11 -.19 I .8 L4 0
HAWAIIAN 8EACHES HAe Z 19 31.89 154 53.89 92 -.Oq -.24 1 .0 L4
HALEAKAU, ~AUI HAE E 20 4&.00 15& 15.00 2090 .00 .00 1• 0 W P
~ALEAKALAf ~AUI HAL Z 20 4b.00 15& 15.00 2090 .00 .00 .7 HI P
HALEAKALA/ ~AUI HAN N 20 46.00 15& 15.00 2090 .00 .00 I • 0 W P
HILO HIE E 19 43.20 155 5.30 20 .54 .30 1.0 W P
HILO HIL Z 19 ~3.20 155 5.30 20 .54 .30 1.0 HI P
HILO HIN ~ 19 '13.20 155 5.30 20 .54 .30 1 .0 W P
HILI NA PAll HLP Z 19 17.9& 155 18.63 707 .O~ .07 2.b L4 0
HONOLULU, OAHU HON Z 21 19.30 158 .50 2 .00 .00 .0 HI P
HALE POHAKU HPU Z 19 4b.85 155 27.50 33qb • 31 • I 7 3.7 L4 0
HU~UULA SHEEP ST HSS Z 19 3b. 31 155 2q.13 2445 .20 .35 2.7 L4 0
HOT CAVES HTC Z 19 14.33 155 24.02 381 -.1" ·.07 .0 E4
HUALALAI HU' Z 19 41.25 155 50.32 2189 .~7 .38 2.8 L4 0
HEIHEIAHULU HUL Z 19 25.13 154 58.72 3b9 ·.11 -.16 1. b E4 OS
HEIHEIAHULU HULE E 19 25.13 154 58.72 3b9 -. 11 -.16 • 0 E4
HEIHEIAHULU HULN N 19 25.13 154 58.72 3b9 -.17 -.1 & .0 L4
K"PUNA K" Z 19 15.98 155 52.28 524 -.\2 -.01 2.8 L4
KAENA POINT KAE Z 19 17.35 155 7,95 37 ·.0' .Ob .8 L4 0
KAOIKI FAUL7S KFA Z 19 25.2b 155 25.14 1579 • 13 • 17 .0 E H
K,OIKI FAULTS KFe Z 19 25.2b 155 25.14 1579 ·\ , .17 .0 TE S
KAHUKU KHU Z 19 14.90 155 37, 10 1939 .03 -.03 2.7 E4 0
KANEK I I KII Z 19 30.5b 155 45.90 1641 .1' .37 4. 1 L4 0
KIP.PA, OAHU KIP Z 21 25.40 158 .90 76 .0 0 .00 .b HI P
KEANAKOLU KKU Z \9 53.39 155 20.58 16b3 .b" .24 1.2 L4 0
PUU KALIU KLU Z 19 27.48 154 55.2b 271 ·.11 -.30 2.9 L4 0
KOHALA KOH Z 20 7.&9 155 I.Ib.77 11 b6 -.0"' -.17 1 .5 L4 0
KOHALA KOHE E 20 7,b9 155 4b.77 11 bb ·.03 -.17 2.2 L4
KOHALA KaHN N 20 Lb9 155 4b.77 l1bb -.03 -.17 2.2 L4
KIPUKA NENE KPN Z 19 20.10 155 17, 40 924 •• 11 -.08 4.3 E4 0
KAPOHO KPO Z 19 30.02 154 50.51 1.14 -.OQ -.2'1 .0 L4
KALALUA LUA Z 19 24.55 155 1.1.25 b22 ·.215 -.30 2.8 L4 OH
MAUNA LOA MLO Z 19 29.80 155 23.30 20\0 .0' .08 5.8 L4 SO
MAUNA LOA MLOE E 19 29.80 155 23.30 20\0 .Q3 .08 .0 L4 0
MAUNA LOA MLON N 19 29.80 \55 23.30 2010 .0' .08 1.5 L4
MAUNA LOA X MLX Z \9 27.bO 155 20.70 1'115 .0_ • 15 3.0 L4
MOKUAWEOWEO MOK Z 19 2q.28 155 35.98 410'1 • I 5 .1 & 4.0 L4 OH
MAKAOPUHI MPR Z 19 22.07 155 9.85 881 -.11 ·.20 3.0 L4 0
MOUNTAIN VIEW MTV Z 19 30.25 155 3.75 409 -.02 .01 5.0 E4 0
NA TIONAL GUARD NAG Z 19 42.12 \55 \.72 18 .54 .30 4.5 E4 0
NORTH PIT NPT Z 19 24.90 155 17, 00 1115 ·.30 -.18 3.0 E4 SO
NORTH PIT NPTE E \9 24.90 155 \7, 00 11 15 ·.30 -.18 .0 E4
NORTH PIT NPTN N 19 24.90 \55 17.00 1115 -.30 - .18 .0 E4
OUTLET OTL Z 19 23.38 155 16.94 1038 -.Iq -.18 4.9 L4
PAUAHI PAU Z 19 22.b2 155 \3. \ 0 994 -.21 ·.24 2.8 L4 SO
PAUAHI PAUE E 19 22.b2 \55 13. \ 0 9q4 ·.21 -.24 .0 L4
PAUAHI PAUN N 19 22.b2 \55 13.\0 qq4 -.21 -.24 • 0 L4
PUU ULAUU PLA Z 19 32.00 155 27, b7 2992 -.01j • 13 5.4 L 0
POHOIKI POI Z 19 27, 42 \54 51 .22 1, -.OQ ·.24 • 0 L4
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Table 1 (continued)

POlIOKE'WE P'u POL Z Iq 17.02 155 13."7 l!,q -.o.::? .03 3.0 E" 0
PUU PILI PPl Z Iq q.50 155 27.87 35 -.1C; -.1 S I • " E" D
puu KAMOAMO. PUK Z Iq 23.00 155 &.25 70" -.25 -.30 .0 E" D
RIM RIM Z Iq 23. qO 155 1&.&0 1128 -.21 -.13 .0 l"
SOUTH POI~T SPT Z 18 58.ql 155 3q.q2 2"" - • 1 7 -.22 1 • " l" D
SOUTH POINT SPTE E 18 58,ql 155 3q.q2 2"" - • 1 7 -.22 .0 l"
SOUTH POI~T SPT~ ~ 18 S8.Ql 155 3Q.Q2 2"" - • 1 7 -.22 .0 l"
SI1UTHWEST RIFT SwR Z lQ 27.2& 155 3&.30 1.i()1.i8 .0' .0" &.0 E" D
IJwEKAHUNA USE E lQ 25."0 155 17.&0 12uO -.21 .00 I .0 S P
'J~"EP( AHUNA usz Z IQ 25.1.10 155 17 •• 0 12"0 -.21 .00 I • 0 S P
1'I4HAULA WH' Z lQ IQ.QO 155 2.Q2 2Q - • 10 -.01.1 1 • I E" D
,'1ILKES C'MP WIl Z lQ 28.15 155 35.02 "037 .2? .17 2.& E" D
\joon V'llEY WOO Z lQ 15.08 155 30.12 QoQ -.1 S -.06 ".& E" D

Table 2. Seismic Instrumentation Types

The codes in parentheses refer to the seismometer types listed in Table 1.

Type I. ICodes E, L, and 4) Consists of:
a) Geophone - Electrotech EV-I) IE) or Mark Products L4C IL) 1.0 sec.

period 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 - U5G5/0EVE Model J302 or J402 (4) voltage controlled oscil­
lator. Three db points for bandpass filter at 0.1 Hz and
30 Hz. Signal s are transmitted on audio FM carrier over
cable or FM radio link to HVO.

Type 3. (Code HI) Consists of:
Electrotech EV-17 or observatory-built 0.8 sec. 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 5) Consists of:
Sprengnether short period vertical and horizontal seismometers (E-W) with
1.5 sec. galvanometers, coupling factor = 0.25, 2X critically damped. Peak
magnification approximately 1500X at 2 Hz.

Type 2 instruments have been discontinued.

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

Codes (TE) and (55) are experimental seismometers.
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Figure 3. System response curves for the Wood-Anderson torsion seismograph and
for the 3 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 recorded on Oevelocorder film and magnetic
tape. The curve for Type 1 includes response of the geophone, all
electronics including telemetry, Develocorder galvanometer, and pro­
jection 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 reponse for an individual station.
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SEISMIC DATA PROCESSING

Develocorder films are scanned on a daily basis for earthquakes, and coda
durations are measured for magnitude detennination. 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 time and output summary
data are kept in Menlo Park and HVO.

The crustal model used is specified by velocities at 4 depth points.
Velocity at any depth is given by linear interpolation between points and uses
a homogeneous half-space below.

VELOCITY
(km/sec)

1.9
6.5
6.9
8.3

DEPTH (km)
0.0
4.6

15.0
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 in fact 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. Ampl itudes 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 detennined from the length of signal in seconds
read from the Develocorder viewer. This time. also called the "F_P time" is
measured from the first P arrival to the point where the earthquake signal has
decayed nearly to the noise level. A bilinear relation is an appropriate 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 detennined 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 detennination are:

duration <210 sec M= -5.2 + 3.89 109 (F-P) + .013 l + .0037 D
duration >210 sec M= -.905 + 2.026 109 IF-P) + .013 l + .0037 D

where t: and Dare the depth and epi central di stance 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 counted da ily, and the set of located earthquakes in the
Kilauea region is nearly complete above magnitude about 2.0. Many smaller
events are located also. Substantial effort is made to locate earthquakes else­
where on the island and within about 150 km of the island. Such coverage cannot
be as complete as on the south flank, but nearly all events above magnitude 3.0
to 3.5 are located.

Data presented in the seismic summary is in four parts. Table 3 gives
duration of harmonic tremor and numbers of earthquakes (most too small to
locate) from several source regions around Kilauea. The source region is
detennined visually from signal character and pattern of arrival times at key
stations. Maps showing computer located epicenters are given in Figures 8-13.
The epicenter maps are on different scales, and show both all located earth­
quakes and large events only.

The list 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 4-7 are maps of the regions used
to assign the location codes. The latitude and longitude limits of rectangular
regions are listed in Table 4. When the listed coordinates imply an overlap,
precedence is gi ven accordi ng to Fi gures 4-7. Table 6 re1i sts the events in
Table 5 for which either duration or amplitude magnitude is 3.0 or larger. It
is felt that this list is a more objective measure of large earthquakes than a
list of felt earthquakes.

Table 3. Number of earthquakes and minutes of tremor recorded on seismographs
around Ki1 auea.

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

the cal dera.
2) Kil auea summit, long period cal dera: earthquakes characteri zed

by low frequency signatures, often originating 5-10 km below
the caldera.

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

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

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

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

7) Offshore PPl: earthquakes from offshore areas south of the Puu
Pili station, including loihi seamount.

8) Mauna loa long period: low frequency events near Mauna loa
summit.

9) Mauna loa short period: shallow earthquakes in the Mauna loa
cal dera region.

Tremor is separated into four categories:
deep Kilauea, and Mauna loa. Depth is
relative amplitudes on seismographs.

14
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KILAUEA SUMMIT KILAUEA FLANK r.'AUNA LOA Th'EMOR (MINUTES)-.-._._--------.----_._._.-.-------- ..-------.-._--._.-.-.-.---.-.-.-_._-.
I ISHOKT lONG I KAO. UP. lO•• OFF- I ) KILAUEA MAUNAI
I DATE I PEQ. PER. 30 I & S. EAST EAST SHUREILONG glolORTT INT. LOA I
I Iqll2 I CALDERA KM I RIFT RIFT RIFT PPl IPt.~. PF.R. T SHAL. DEEP I
I------I--------------I---------------------!----·_----T-----------------!
IJAN I I 187 q I 1b 82 13 I " I I
I 2 I 228 25 I 28 86 10 I 1 ? T 15 I
I 3 I 363 8 I "9 103 I 3 I "

, 3 I
I " I ""1 II I b2 153 2 I 3 T I
( 5 I "el 7 I 57 131 1 I , T 25 I
1------1--------------1---------------------1------·_·-T-------··--------I
I b I 7 2 I 2 I 1 T I
[ 7 I 22" 9 I 51 q3 2 I 3 T ••
[ 8 I leb 1 I 38 1 I 2 12 I , T I
[ 9 I 7 1 I "7 11 " 8 I 1 T I
I 10 I 1 1 I "2 lOb " [ ~ T I
1------1--------------1------------------ --I----------T-----------------!
[ 11 I 33b " I 59 170 " I , T I
I 12 I 2b3 3 3 I 32 11" 12 I 1 I , I
[ t 3 I 30b 5 I "8 158 9 I 8 , I
I 1" I 179 7 1 I "7 18<1 5 I ~ 1 I
[ 15 I 253 7 3 I 3b 82 " I " 2 T '. I
I------!--------------!-·_·_·---------------I----------r-----------------l
I 16 I 173 11 I 28 1"5 20 I , I
[ I 7 I 2"" 1" I 39 120 • I 1 I
I 18 I 12q b I "3 92 1b I T I
[ 19 I 276 1 I 5" 121 " I 2 ) I
I 20 I 11 " 7 I 33 105 5 I 1 T 5b I
I------1--------------l---------------------1-------_·-1-----------------1
I 21 I 175 3 I 895 b7 • I 1 I , I
T 22 I 9S 12 J 130 79 7 ) , r 30 I
[ 23 I 220 6 1 I 79 11 5 13 I I I
r 2" I 228 1 J 118 90 4 I r I
[ 25 I 105 3 I "6 7R 7 I 1 , 5 I
I------I--------------!---------------------!---------_T-------·_--------l
[ 26 I 218 1 I "3 67 3 I , T I
r 27 I 86 " I "9 b3 " I \ T I
I 2" I 3'0 3 " I b8 139 1 I I T I
I 29 I 2uO 2 I "b 8" " I T 15 I
I 30 I lbb 2 1 I 5" 127 8 I 1 T I
1------1--------------1---------------------1----------T---------------__ I
[ 31 I 273 I 12" 1"3 " I 3 T I
[F" EI-J, 1 I 172 7 2 I "b qR " I 3 1 I
I 2 I 263 10 I 7" 159 3 I 1 T I
1 3 1 132 5 I 5" 113 9 I I T I
I " I 2.2 1" I .7 167 1 I I 1 I T I
t------l--------------1---------------------r----------r-----------------l
1 5 I 73 78 7 I 41 129 10 I 2 " T 6b I
I 6 I "8 15 3 I 30 11" 5 I I 4 I 32 I
I 7 I "b 2 I 3b 105 15 [ T I
I 8 I 39 1 I 27 79 9 I I I
I 9 I 67 b 1 I 22 70 5 I T I1------!--------------1---------------------1---------_T_. _______________!
[ 10 I "2 1 1 I 19 "3 7 I T 1 1 I
I 11 I I I 23 "q " I I I
I 12 I 5b 2 I 21 1"0 17 I , I
I 13 I 5' 15 I b 103 6 I 2 1 5 I
I 1" I 70 1" I 22 92 b I 1 1 , I
--------------------_.._--------------------------------------------_._---
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KILAUEA SUMMIT KILAUEA FLANK MAUNA LOA TREMOR (MINUTES)
-----._--------------------------------------------------.-----.----------
I ISHORT LONG I KAO. UP. LOW. OFF- I I
I DATE I PER. PER. 30 I & SW EAST EAST SHDREILONG SHORTT
I 1982 I CALDERA KM I RIFT RIFT RIFT PPL IPER. PER. r

KILAUEA MAUNA!
INT. LOA I

SHAL. DEEP I

IFE815 I 100
I 1& I 18&
I 17 I 117
I 18 I 2"5
I 19 I 10&

11 2 I
I" I
14 2 I
94 I
25 2 I

&9 103
47 124
70 113
53 130
34 72

7
I
7
7
7

I
I
I
I
I 2

1
2 T
3 T
& T

1n T

I
I
I
I
I1------r-------·-·----I----·--------_·----·-I----- -T---------------.. l

I
I
I
I
I

20 I 200
21 I 148
22 I 104
23 I 229
24 I 218

30 I
58 1 I
15 I I
22 I I
12 I

&5 84
52 103
45 100
42 90
41 88

I
I
I
I
I

9 T

1~ T
• T

?3 T
15 T

I
I
I
I
I1------1·-------------1------------_·_------1----------T·.----·----------I

I 25 I 187
I 2& I 197
I 27 I 57&
I 28 I 239
IMAR 1 I 123

29 3 I
32 2 I
35 2 I
20 I
12 1 I

48 104
53 101
24 128
&1 1&4
38 95

3
15
19

7
90

I
I
I
I
I

2
\

1 I I
4 I
5 T

5 T
/, T

3

20

I
I
I
[

I

I
I
I
I
I

2 I 220
3 I 380
4 I 23&
5 I 110
& I 91

48
2&
3&
13

8

I
I
I
I
I

50 81
/,4 109
67 130
1& 11"

5 82

2
9

11
5

I
I
I
I
I

1 1
lOt

5 T
\ I

" T

7
5

I
I
I
I
I

I---··-r-·-·-------···1·-·---··-------------I------·-·-{-----------------!
I
I
I
I
I

7 I &81
8 I 380
9 I 498

10 I 159
11 I 239

51 I
21 2 I
"I 1 I

& I
21 I

37 101
"2 95
"4 122
"3 122
54 118

4
7
4

12
4

I
I
I
I
I

, I
2 T
3 1
4 1
4 T

15

1
1
J
T

I
1·-----I--------------!---------------------!----------t-----------------I
I
I
I
I
I

12 I 137
13 I 330
14 I 181
15 I 390
1& I 435

6 I
5 I I

15 1 I
11 I
24 1 I

32 75
29 78
37 8&
32 110
35 103

5
2
7
5
1

I
I
I
I
I

1

& T

" I
~ T
9 T
7 T

I
I
I
I
I

I------I--------------!---------------------I----------r---------------··I
I
I
I
I
I

17 I 216
18 I 230
\9 I 70
20 I 112
21 I 233

1 1 I
45 I
39 1 I
19 8 I
16 I

47 87
30 80
32 lOb
25 9&
39 6&

8
5

12
\0

2

I
I
I
I
I

I
T
I
I
T

I
I
I
I
I

1-·····1··············1·····················1··········1·······-·-·······1
I
I
I
I
I

22 I \92
23 I 643
2" I 278
25 I 211
2& I &7

7 3 I
19 I
73 2 I
1& 2 I

8 I

&&
45
18
28
10

96
80
&&
&"
76

\0
5
3
2

10

I
I
I
I
I 1

3 1
\ T
2 T

" I
& I

I
I
I
I
I

I······r··-···········r················-····1·-·····--·T····---·--··--·--1
I
I
I
I
I

27 I 54
28 I 197
29 I 100
30 I 1"&
3\ I 1"2

831
12 I
18 I
42 I
15 2 I

12 81
2& 90
32 83
3& 8&
3& 105

12
I
8
3
3

1 I
I
I
I
I

T

5 T
? I
3 T
2 I

I
I
I
I
I....__ _-.._._.. __ .._ _.- .._. __ .- - -..- ------..-.- .
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KILAUEA SUMMIT KILAUEA FLANK MAII""A LO' TREMOR (MINUTES)

------------_._----------------------.-----------------------------.------
I ISHORT LONG I KAO. UP. LOW. OFF- I T KILAUEA MAUNAl
I DATE I PER, PER. 30 I & SW EAST EAST SHOREILONG SIolOIHT INTo LOA I
I 1q82 I CALDERA KM I RIFT RIFT RIFT PPL IPER, PFR. T SIoiAL. OEEP I
I------!-------·-·----1---------------------1----------T-···---·_-·------1
I APR 1 I 140 25 3 I 35 85 13 I \ I I
I 2 I 148 20 I 34 q6 11 I I 1 I I
I 3 I 158 1 2 I Jq 8q • I I ! I
I 4 I 281 18 3 I 35 88 1 I J I
I 5 I 254 16 I I 36 85 12 I 3 I I
1------1--···--·-··---1-----··-·---------··-1---·------l-·---------------!
I 6 I 211 11 I I 44 100 17 I 4 I I
I 7 I 210 lq I I 44 85 7 I I 15 I
I 8 I 436 33 I 26 78 3 I I I
I q I 248 q I 2q 103 16 1 1 1 T I
I 10 I 247 13 2 I 21 q2 8 I 3 I I
I·····-t-····--···----I-------···-····-···--r·······---T------_·_--------r
I 11 I 37q 4 I 10q 233 6 I I 54 I
I 12 I 2•• 6 I I 50 127 12 I I I 15 I
I 13 I 425 13 I 73 10. I 0 I 3 T I
I 14 I 101 1 I 18 30 2 I I I I
I 15 I 363 18 I 23 q7 I I Il----··I---·---·----_·!-------_·_-------·-·-I·---------r--------··.------I
I 16 I 626 25 I 10 136 \0 I 1 ? I I
I 17 I 18. 5 1 I 17 11. 11 I 1 T I
I 18 I 342 • 1 I 27 '1 4 I I I
I Iq I 303 15 I 1 37 81 24 I I I
I 20 I 235 13 I I 25 118 q I 2 I I
l------I--------------1---------------------!-------_.-r-----------------I
I 21 I 223 6 4 I 24 q4 13 I 3 1 I
I 22 I 305 15 I I 45 100 4 I • T I
I 23 I 157 14 I 2. 82 8 I 1 8 I
I 24 I q5 4 I 25 61 16 I 6 J 4 I
I 25 I 10q 61 3 I 41 ql I 2 I 10 I
1······I---···-·····--r--·-----·------------r··--·---·-T-.-.-.·-·-.--.... r
I 26 I 152 61 I I 54 ql 22 I 5 J 10 I
I 21 I 110 31 I 31 128 2 I 3 T I
I 28 I '6 11 2 I 34 6. 12 I • I I
I 2q I 121 8 I I 27 65 3 I I ~ J I
I 30 I 653 1 I 44 63 8 I T 180 I
r--··--r··-··--······-r-------------·-·---·-r--···----.t-·---·-.- .. -----.r
IMAY I I 54. 5 I 58 84 12 I 8 T 480 I
I 2 I 676 13 I I 67 q5 5 I • T I
I 3 I 412 12 2 I 38 ql II I • T I
I 4 I 652 30 I 46 133 5 I • T 14 I
I 5 I 455 Iq 3 I 31 8q 14 I • T II·-·-·-r····--···-····I··········-··-···-·--r-·----·-·-t··---.......... -.I
I 6 I 500 23 5 I 33 III 13 I 8 1 I
I 7 I 520 86 3 I 21 84 17 I 3 I I
I 8 I 664 q8 I 26 .0 II I 2 I 3 I
I • I 455 21 2 I 47 113 15 I 5 J I
I 10 I 416 17 2 I 47 q2 10 I , T I
1······1····--····-··-1·······-··--···--···-1······-··-T---·----··-.... ·.r
I II I 401 8 2 I 54 82 10 I & I I
I 12 I 481 41 I I 76 6. 5 I 5 I 3 I
I 13 I 4qq 24 I 34 84 1 I 1 J I
I 14 I 324 58 I I 12 13q II I 5 I I
I 15 I 221 36 I 8 '4 5 I 1 I 44 I..............._•.....•.••.•.... _- ....-.- ....----..._-.._.... __ .-...._....
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KI~AUEA SUMMIT KILAUEA F~ANK MAUNA ~OA TREMOR (MINUTES)
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

I ISHORT ~ONG I KAO. UP. LOW. OFP- I I KILAUEA MAUNAI
I OArE I PER. PER. 30 I & SW EAST EAST SHOREILONG SHORT! INT. ~OA I
I Iq82 I CA~OERA KM I RIFT RIFT RIFT PP~ IPER. PER. I SHA~. OEEP I
t·····-l··············1·····················1··········t·················l
IMAiil& I 533 &1 I I 41 q1 I I q I I
I 11 I 418 & I 34 82 1 I I I I 18 I
I 18 I &n qO 2 I 4q qq 1 I I I
I Iq I 248 20 I &2 51 3 I 3 I I
I 20 I 3&4 &1 I 20 83 3 I I I
I······~··············I···········-·········I··········1···.·············1
I 21 I 2q8 24 I 2& 15q 8 I 2 8 I I
I 22 I 301 42 I I 25 120 I I U I 8& I
I 23 I 412 41 I ]q &1 2 I & I 38 I
I 24 I 352 35 I 4& III II I I 12 t 21 t
I 25 t 34q 2q I 41 108 8 t 2 t t
1······1··············1·····················1········.·1·············--··1
I 2& I 325 2q 2 I 22 104 12 I 3 3 t 3 I
I 21 t 3n &4 I 41 q5 2 t & t t
I 28 I 33q &1 I 53 84 3 I 3 I I
I 2q I 2qq q1 I 32 71 5 I 3 t t
I 30 I 285 42 I I 21 81 5 I 2 t I
I.·.··-I··············!·····················t·······••·t.················l
I 31 I 2&0 23 2 I 11 qq & I 3 8 t I
IrrUN I t 31q 3q 2 I 41 154 2 I I 4 t I
I 2 I 552 45 I I 5q 133 10 I 5 I I
I 3 I 202 135 I 21 q5 & I 4 8 t q I
t 4 I 381 22 2 I 48 12 5 I 1 t t
I······t··············1·····················1····.··.··1······--·········1
I 5 t 3&1 43 I 38 q5 23 I 13 I 4 I
t & I 2&q 33 I 52 100 4 I 5 I t
I 1 t 14& 18 I 13 &q 8 I II t I
I 8 I 871 84 I 10 12q 2 t 2 I I
I q I 431 40 I I &4 112 8 I 8 t I
1····.-1··············1·····················1··········1·················1
I 10 t 4&3 1& t &1 118 3 I & t I
I II I 380 41 2 I 28 qb 11 I I 4 I 25 I
I 12 t 2&3 33 I I 24 102 1& I 7 I 48 I
I 13 I 233 35 I I 5& 130 2 I 4 t t
I 14 I U I I q H q I I t I
1·••·.·1··············1·····················1··········y·················1
I 15 I 441 52 I 41 71 I 8 t I
I 1& I 191 1 I 3q 110 2 I 4 I I
I 11 I 213 2q I &4 80 1 I 4 I I
I 18 I 2&8 24 I I 125 110 5 I 2 I 40 I
I Iq I 221 35 I 15 103 8 t 8 t I
1·••·.·1.·············1·····················1··········1·················1
I 20 I 125 &2 I I 40 121 10 I 4 t 15 I
I 21 t 80 && I 214 138 14 I & I t
1 U I 35 41 I 4152 &4 & I 3 t I
I 23 I 180 IIq I &022 8q 1 I I t I
I 24 I 80 11 I 2824 8& 10 I I 3 I I
1······1·····.····••··1····.········.·······1··.··.····1·················1
I 25 I 54 40 I 122 238 Iq I 5 I I
I 2& I 5q 33 I I q51 8& Iq I I 7 t Iq I
I 21 I 2& 1& I I 12& lSI 14 t I t I
I 28 I zq 50 2 I 44q 112 13 I 2 I I
I U I 41 105 I &28 112 4 I 4 t I
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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KIL.UEA 8UMMIT KILAUH FL.NK MAUNA La. TREMOR (MINUTE8)-_ ...•.•....................••........................•.............•.....
I 18MORT LONG I 1<.0. UP. LOW. OFF- I I KILAUH M.UN.I
I OUE I PER. PER. 30 I & SW H8T EAST SHOREILONG SMORT! INT. La. I
I Iq82 I CALOER. KM I RIFT RIFT RIFT PPL IPER. PER, I 8H.L. OEEP I
I······x···········.··1··········· __·······-1·····.····r·················r
IJUN30 I 23 42 I I 288 208 & I I 1 I 5 I
IJUL I I 31 32 I 344 102 21 I I I I
I 2 I 13 Iq 2 I loq 142 13 I I I
I 3 I 29 11 I 247 72 14 I I I
I 4 I 29 17 I I &28 70 8 I 10 I I
1.·.···t···__··.······l·--··················1·········-1·················1
I 5 I 31 15 I I 3&7 210 14 I I 3 I I
I & I 27 1& I 3&2 138 13 I 1 T I
I 7 I 34 2q 4 I 370 159 18 I 1 I 3 I
I 8 I Iq 21 I 353 117 15 I 2 I 31 I
I q I 32 1& I 4&9 qq 2 I 1 I I
1······1--····.·······1·········__ ··········1-········-t-···········_·-·-t
I 10 I 38 3& 1 I 3&2 \1q 3 I I I
I II I 18 14 I I 310 143 20 I I 8 I
I 12 I 2& 21 I lq5 \10 23 I 2 I 2 2 I
I 13 I 12 28 I I 18& 108 10 I I & I
I 14 I 14 20 2 I 111 80 13 I I I 4 I
I·.·---x··········--··1·····················1··········J···············--1
I IS I q8 22 I Iq2 qO 2 I I I
I 1& I 20 7 I I 3H 128 10 I I I I
I 17 I 22 7 I I 184 &0 7 I I I
I 18 I 17 4& 3 I I&q 113 13 I I I
I Iq I 21 2& 2 I 15q 135 17 I I I 15 I
1-----·1··.··.······.-1···.··.···.·········-1··········I·················l
I 20 I 42 \18 I 21& 132 q I I I I
I 21 I 30 q9 I 131 140 20 I 3 I I
I 22 I 30 1& 2 I 1&7 100 4 I I I
I 23 I 22 58 2 I 25& 18& 12 I I I I I
I 24 I 27 3& 2 I Iq5 109 II I 5 I I
I······x·············-l·····················1·······.··1················-1
I 25 I 2& 48 2 I q2 118 14 I I 3 I
I 2& I II 31 I q4 108 1& I I 3 I
I 27 I 15 27 I 108 121 17 I I 30 I
I 28 I 17 lq I ql 171 17 I I 2 I I
I 2q I 28 5q I 174 87 4 I 4 1 I
x······x·-·-·-·-·-··--X···-·-----··-··-···-·l···-·····-1·······-···-·····1
I 30 I 21 52 I 103 50 I I 7 I I
I 31 I 4 12 I I 48 41 4 I I I I
UUG I I I 12 I 102 &3 2 I I I I
I 2 I 15 30 I 113 77 5 I 7 I 2 I
I 3 I 17 17 2 I 54 120 11 I I I I 42 I
1-···--1·-··---·····--1···-···-·--··-·--····1···-·····-1-···-·-------·---1
I 4 I 10 14 I 102 183 10 I 3 I 4 I
I 5 I 2& 24 4 I 73 108 15 I 2 I I
I & I 28 1& I 51 70 10 I T I
I 7 I 14 21 I I 42 &3 5 I I 7 I I
I 8 I 4 & 2 I 24 84 A I 1 I
1----··1----···_··--·-1-·-----------·-------1---------·T--------------·--I
I 9 I 27 74 I 28 120 19 I I I I I
I 10 I 20 32 I 33 44 18 I I I
I 11 I 15 87 1 I 24 &2 II I I 10 I
I 12 I 20 10. I 44 bb 8 I 1 T 40 I
I 13 I 2& 53 2 I 48 82 8 I 3 5 I I
-----.--..-------------------------.-.----.-------------------------------
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KILAUEA SUMMIT KILAUEA FLANK M.AIH~,6 LOA TREMOR (MINUTES)•..••.••..................-.._------ ..-_._-..--.--- ..._._.-----.---._-----
I ISHORT LONG I KAO. UP. LOW. OFF- I I KILAUEA MAUNAI
1 DATE I PER. PER. 30 I & SW EAST EAST SHOREILONG SHORTT INT. LOA I
I 1482 I CALOERA KM I RIFT RIFT RIFT PPL IPER. PER. I 5HAL. OEEP I
I······t-·············l···················_-J······.·.-1-·····-·_--------1
!AUG 14 I 18 47 1 I &4 130 28 I 2 I 8 I
I 15 I 57 44 I 73 12& 1& I I I I
I 1& I 53 70 I 103 80 & I 3 7 I I
I 17 I 23 32 3 I &7 148 2& I I 2 I I
I 18 I 38 114 I &0 103 20 I 3 I 30 I
1····--1·············-1·····················1··········1-··········--····1
I 14 I 23 31 1 I 44 118 8 I 1 2 I 57 I
I 20 I 44 39 I 83 119 2& I 4 I I
I 21 I 4& 24 I && 77 4 I 3 I I
I 22 I 37 13 I 77 59 & I 1 I &0 I
I 23 I 38 52 I 83 4& 14 I 1 I 17 I
1······I··············1···················_-!·········-1-···············-1
I 24 I 17 11 1 I 74 132 9 I 1 1 I I
I 2~ I 31 41 I 42 40 22 I I 2 I I
I 2& I 33 10 I 44 40 I 3 I I
I 27 I 52 15 I 40 59 5 I 2 I I
I 28 I &9 & I 80 &3 4 I & I I
1······1--·--·········1····················-1·········-1--············---1
I 29 I 45 8 3 I 87 8& 3 I 1 I I
I 30 I 23 3 I 47 81 11 I 4 I I I
I 31 I 5& 8 2 I &1 94 & I 1 2 I I
ISEP 1 I 78 7 I 83 74 2 I & r I
I 2 I 88 1& I 38 103 17 I 7 I I
I·····-t············--1················--·--1-········-1············---··1
I 3 I 30 7 I 44 42 15 I I I
I 4 I 34 I 58 &2 10 I I 1 r 18 I
I 5 I 3& I &9 78 9 I 2 1 24 I
I & I 87 81 I 84 41 3 I " I I
I 7 I 49 1 1 I 75 81 14 I 1 I I
I······!··············!·····················!··········1·················1
I 8 I 70 43 I 47 &q 5 I I I
I 4 I 41 I" I 3& && 7 I I I
I 10 I 7& 4 I 84 44 II I I 5 I I
I 11 I 72 2 1 I &9 82 14 I 17 r I
I 12 I &9 1 I 51 145 17 I 28 3 I 4 I
t ••····l·.············I·····················l·····••···t·················l
I 13 I &4 &1 I 77 89 3 I & I I
I 14 I 57 2 1 I 5& 139 17 I 2 I 11 I
I 15 I qO 40 1 I 110 78 8 I 5 I I
I 1& I 8& 15 I q4 95 5 I 9 I I
I 17 I 89 13 I 113 80 2 I 2 21 I 8 I
I······!··············I·····················I··········r·················l
I 18 I 244 28 1 I 132 q3 2 I 12 I I
I 19 I 78 3 I 45 20& 22 I 1 13 T I
I 20 I 51 10 1 I 14q q2 7 I 3 7 I I
I 21 I 114 48 I 8& 148 13 I 4 1 I I
I 22 I &8 11 I I 83 125 5 I 3 I I
t •••···l··············l·····················1··_·······y·················l
I 23 I 70 I I 38 && 1\ I 1 r I
I 24 I 43 8 I 5& H 20 I 2 r I
I 25 I 483 I I &7 7T 11 I 3 I q&q I
I 2& I 1038 19 I 74 122 5 I 2 3 I 34 I
I 27 I 303 35 3 I 91 100 2 I 2 125 I I•.•••.•...•.................................•..................•-........-
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KILAUEA SUMMIT KILAUEA FLANK MAUNA LOA TREMOR (MINUTES)
___ .w __••••____ • _____ ._._. __ ••• ____________•••••___ •••• __••• __ ••• ___ • _____

I ISHORT LONG I I<.AO. UP. LOW. OFF- I I KILAUEA MAUNA I
I OATE I PER. PER. 30 I & SW EAST EAST SHOREILONG SHORTT INT. LOA I
I Iq&2 I CALOERA KM I RIFT RIFT RIFT PPL IPER. PER. I SMA-L. OEEP I
1-----·1--------------!---------------------1----------t---·------·------l
ISEP2& I 407 2& 3 I 47 130 10 I 4 7& I 2& I
I 2q I 400 35 1 I &3 liS 7 I 1 58 I I
I 30 I 273 Jq I 41 &7 1 I 4 &7 r I
IOCT 1 I 1&& 80 I I &5 157 & I 7 2q t I
I 2 I 233 7& I 5q 121 3 I I 38 I I
1------1--------------1---------------------1·_·-------1-·_·_·-···_·_·---1
I 3 I 1&3 15q 2 I 47 13& 1& I 7 35 I I
I 4 I 230 52 I 41 12& 21 I 2 17 I & & I
I 5 I 1&& 34 2 I && 12& 20 2 I Iq I 5 I
I & I 9& 50 I 7& 133 10 3 I 22 I I
I 7 I II & 24 I 77 134 2 I 3 5 I I
1------1--------------1---------------------1----·_···-1--··--_·_-·------1
I & I 117 &5 I 40 15& & I I 3 t 4 I
I q I 10& 47 I .. 1&& 15 I I 1 I I
I 10 I 134 2& I 45 193 15 I 4 37 T I
I 11 I 112 &9 2 I 53 170 4 I 28 I I
I 12 I && 37 I 31 1&4 15 I I 7 I &4 I
T------J----------·---I---------------------I----------T----------·_-----!
I 13 I qO 55 I &4 133 2 I 14 I I
I I. I 30 29 I H 130 2 I 17 T 3 I
I 15 I 55 32 I 27 lq3 & I 2 29 T I
I 1& I Jq 30 I I 44 21& & I 1 I 4 I I
I 17 I &1 1& I 2& 232 & I a t I
1------1--------------1---------------------1----------T------_·_--------I
I 18 I 51 29 1 I 84 1&& I I 4 1a ! I
I 19 I 33 10 1 I 84 149 5 I 7 9 T I
I 20 I 31 &0 I 35 227 13 I 1 14 I 7 I
I 21 I 3T 28 I 85 1&9 2 I I T I
I 22 I 33 7 I 59 13& 4 I 4 I I
1------1--------------1---------------------1----------1-----------------1
I 23 I B 19 I 9& 24& 7 I 2 q I 40 I
I 24 I 37 3 I 50 372 10 I 5 2 7 I
I 25 I &2 I 9" 4A5 4 I 2 T I
r 2& I 33 7 I 51 457 18 I \ I I
I 27 I 29 11 I 32 2q7 I" I 1 I 3 I
1------1--------------1---------------------1----------1-----------------1
I 28 I 40 7 I 105 208 3 I T I
I 2q I 2& 20 1 I "2 299 21 I 4 4 I 14 I
I 30 I 25 4 2 I 74 194 20 I 1 3 I 3 I
r 31 I 2& 15 2 I 40 232 9 I a T I
[NOV 1 I 54 22 I 105 220 4 I 5 5 I I
1------1--------------1---------------------1----------1--------·--------1
I 2 I al 25 I 38 317 19 I 1 3 I I
I 3 I 25 3& I 25 1&7 14 I I 2 I I
I 4 I 45 22 I 53 193 7 I 12 52 I I
I 5 I 38 13 I 19 224 17 I 9 3 I I
I & I 29 7 2 I 44 125 II I 7 4 I 1 I
1------1--------------1--·------------------1----------1·----------------1
I 7 I 35 4& I 27 178 9 I 9 ? I I
I 8 I 28 11 I 37 153 10 I 4 2 I I
I 9 I 28 24 I I 35 284 15 I 4 3 I I
I 10 t 13 27 I 35 123 1 I 4 2 I I
I 11 I 10 9 I 40 72 1 I 2 4 I I
-----------------------------------.-------.------------------------------
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KILAUEA SUMMIT KILAUEA FLANK MAUNA La' TREMOR (MINUTES)•.••........... __..........•........•.-...._........_- ...._.-.-----.------
I ISHORT LONG I KAO. UP. lOW. OFF- I I KILAUEA MAUNA!
I OATE I PER. PER. 30 I & SW EAST EAST SHOREILONG SHORTI INT. LOA I
I 1982 I CALOERA KM I RIFT RIFT RIFT PPL IPER. PER. I SHAL. OEEP I
r···-·-l------.· L --_·-t--·-.··---------··-·-t-------_·-1-·..----._-------1
INOVl2 I II 13 I 35 88 3 I 3 7 I I
I 13 I 1& 22 I 33 52 2 I • I I
I I. I 12 I I I 21 88 9 I • 2 I 1
I 15 I 12 I 1 I 20 78 2 I • & T 1
I 1& I 19 & I I 35 114 18 I 8 I I .& 1
I······r·····--·------I········-··----·--·--l··---·----1-·-·-------------1
I 17 I 23 35 I • 3 II • 2 I 6 7 I I
I 18 I 35 12 I 6& 119 I I 5 &5 I I
I 19 I 2& 20 3 I 29 203 16 I 2 19 ! 1
I 20 I 37 7 I 57 75 Ib I 21 I 1
I 21 I bb 21 I I Ib 15b Ib I 5 3 T I
I------J-·---··-------l·-·--··-----------··-1--·-·-----I---------·---····!
I 22 I 37 25 I 35 8. I I I I
I 23 I 28 8 I 2. 35 • I I 1
I 2. I 90 b2 2 I 24 99 7 I 4 T 14 I
I 25 I 129 97 5 I 52 77 5 I ? 1 I I
I 2b I 6. .0 I 24 69 18 I 11 I I
I------I---·_·_-------!---------------------!··-----_·-T-·_·-------------I
I 27 I 129 66 I 35 90 5 I 1 3 I 9 1
I 28 I b2 9 2 I 79 69 b I 1 I
I 29 I 2.5 16 I I 29 133 14 I 2 2 I I
I 30 I 155 12 I 43 79 1 I 3 I 27 1
IOEC 1 I 64 5 I 32 12b 15 I 1 1 f I
1-·----1---··---------1------·_---------·---1-----··---T-----------------!
I 2 I 281 23 I 3b 127 16 I 1 9 I 1
I 3 I 151 3 I I 41 104 17 I 18 1 I
I 4 I 70 3 2 I 17 29 7 I 2 2 I I
1 5 I 20& 20 2 I 21 91 22 I 3 I 142 I
I & I 229 20 2 I 32 60 16 I I 8 I
1-····-1.··---··------1··--·················1··-··-··-.T··---·---·---·---1
I 7 I 145 15 1 I 31 99 23 I 1 I
I 6 I 145 6 I 49 69 2 I 1 I 1
I 9 I 1&25 13 I .1 151 3 I 1 1 I
I 10 I 410 22 I 73 13. 1 I I 5 1 I
I II I 139 27 I 134 I •• I I 3 I I
1-.----1--------------1·-------------------·1-·--·--··-I--··----·-·------I
I 12 I 58 5 I 58 112 I 2 1 I
I 13 I 2&& 22 I 26 135 12 I 3 T I
I 14 I 18. 34 I 38 126 6 I I 7 I I
I 15 I 220 22 I 29 77 2 I 1 1 I
I 1& I 114 12 I 24 71 I I J I
1-.....1.--·---.··-·--1-----·-------.·----··1·········-1······--·----·-·-1
I 17 I 125 & I 24 64 & I 5 I 34 I
I 18 I 52 I 15 77 5 I 2 I I
I \9 I 26 I 17 77 5 I I I
I 20 I 122 8 3 I 23 199 12 I 3 5 I 3 I
I 21 I 190 7 1 I •• 434 6 I • I 4 I
1......1..·.....-·· ...1..•······--··········1--········r··-··-------····-l
I 22 I 120 10 2 I 37 3.3 3 I 4 I 4 I
I 23 I 94 23 I .9 3&& 13 I I I
I 24 I 114 14 I 38 272 • I I I
I 25 I 95 48 2 I && 28. • I I 3 I I
I 2& I 57 5 & I 38 261 1& I 3 2 I I._..._--_.- .._•.••.......•..•...•.._...._....-•..••.•.....•..•...•..•.••••
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I\IL~UEA SUfW"I~ KILAUEA FLANK MAUNA LOA TREMOR (MINUTES)
-~._------ ------------_..._---------------------------.-.-.--------_. __.-
I ISHURT LONG I KAO, UP, LO-, OFF- I I KILAUEA MAUNAI
[ DATE I PER. PER. 30 I & S. EAST EAST SHOREILOf\lr; SHQQTI INT. LOA I
I 1.82 I CALDERA KM I RIFT RIFT RIFT PPL IPER, PER. T SHAL. DEEP I
l-~----I·-------------I--·-·------·---------I--------- -T-----------------!IOEC21 I 51 21 I 55 32. 5 I 2 T I
I 28 I bl 2 I 33 28" 11 I 1 " I I
I 2. I &1 12 2 I "" ... 1 I 1 1 I 3 I
I 30 I "3 3 1 I "1 1213 1& I 1 T I
I 31 I 11 1 1 I .0 "85 13 I 3 T 2 I
.-------------------------~----------_._-------------- ------------.-------

Table 4. Coordinates of named earthquake regions.

----------------------------------_..-------------------.-
--All earthquakes are in one of the following groups.
--Identified by a numerical class or 3-letter code:

--Shallow:
1 SNC - Shallow north caldera (0-5 km)
2 SSC - Shallow south caldera (0-5 km)
3 SEC - Shallow east caldera (0-5 km)
4 SER - Shallow east rift 10-5 km)
5 SHE - Shallow middle east rift (0-5 km)
6 KOA - Koae fault zone 10-5 km)
7 SSF - Shallow south flank 10-5 km)
8 SLF - Shallow lower east rift (0-5 km)

--Intermediate depth:
9 SFI - Kilauea south flank 15-13 km) Iwest end)

10 SF2 - Kilauea south flank 15-13 km)
11 SF3 - Kilauea south flank 15-13 km)
12 SF4 - Kilauea south flank 15-13 km)
13 SF5 - Kilauea south flank 15-13 km) least end)
14 LER - Lower east rift 15-99 km)
15 MLO - Mauna Loa 10-13 km)
16 LSW - Lower SW rifts of Kilauea &Mauna Loa 10-13 km)
17 GLN - Glenwood 10-13 km)
18 SWR - SW rift 10-13 km)
19 INT - Intermediate caldera 15-13 km)
20 KAO - Kaoiki 10-13 km)

--Oeep:
21 OEP - Deep Kilauea 1>13 km) (below regions 1-13, 17-19)
22 DLS - Oeep lower SW rift (>13 km) Ibelow region 14)
23 OML - Oeep Mauna Loa 1>13 km) (below regions 15, 20)

--Outer regions. all depths:
24 LOI - Loihi lall depths)
25 KON - South Kona (all depths)
26 HUA - Hualalai lall depths)
27 KOH - Koha1a (all depths)
28 KEA - Mauna Kea (all depths)
29 HIL - Hilo (all depths)
30 DIS - Distant. everywhere else
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Table 4 (continued)

----------------------------------------------------------
--The latitude and longitude limits of the regions arc given below.
--When the coordinates imply an overlap. precedence is given as in the maps.

No. Code N.Lat. S.Lat. W.Lan. E.Lon.
1 SNC 19 28 19 24.5 155 19 155 14
2 SSC 19 24.5 19 22 155 19 155 16.5
3 SEC 19 24.5 19 22 155 16.5 155 14
4 SER 19 26 19 20.5 155 14 15507.2
5 SME 19 26 155 07.2 155 00
6 KOA 19 22 19 20.5 155 17 155 14
7 SSF 19 10 155 17 155 00
8 SLE 19 32 19 16 155 00 154 40
9 SF! 19 22 19 10 155 17 155 14.5

10 SF2 19 26 19 10 155 14.5 155 12.3
11 SF3 19 26 19 10 155 12.3 155 09.1
12 SF4 19 26 19 10 155 09.1 155 05.3
13 SF5 19 26 19 10 155 05.3 155 00
14 LER 19 32 19 16 155 00 154 40
15 MLO 19 43 19 19 155 35 155 19
16 LSW 19 19 18 40 155 43 155 25
17 GLN 19 43 19 26 155 19 155 00
18 SWR 19 22 19 10 155 25 155 17
19 1NT 19 28 19 22 155 19 155 14
20 KAO 19 30 19 19 155 32 155 19
21 OEP 19 43 19 10 155 25 155 DO
22 OLS 19 19 18 40 155 43 155 25
23 OML 19 43 19 19 155 35 155 19
24 LO! 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 43 155 43 154 40
29 H1L 19 47 19 32 155 09 154 40

----------------------------------------------------------
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Figure 4. Earthquake classification, shallow 0-5 km deep
Kilauea and east flank Mauna Loa.
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Figure 5. Earthquake classification, intermediate 5-13 km
Kilauea and east flank Mauna Loa.
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Figure 6. Earthquake classification, crustal 0-13 km deep
island of Hawaii.
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Figure 7. Earthquake classification mantle >13 km deep
island of Hawaii.
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Table 5 is a chronological listing of successfully located earthquakes. For
each event the following data are presented:

Origin time in Hawaiian Standard Time: date, hour (HR), minute (MN), and
second (SEC 1•

Epicenter in degrees and minutes of north latitude (lAT N) and west longitude
(LON Wl.

DEPTH - Depth of focus in ~m.

AMP MAG - Amplitude magnitude, if determined.

DUR MAG - Duration magnitude, if determined.

NR - Number of arrivals (P or 5) used for solution.

NS - Number of 5 arrivals used for solution.

GAP DEG - Largest azimuthal separation in degrees between stations.

RMS SEC - Root mean square error of time residuals in sec.

RMS =

MIN DIS - Epicentral distance in km to the third nearest station.

ERH km - Standard error of the epicenter in km.

ERZ km - Standard error of depth of focus in km.

REMK - Remarks, three letter code for geographic location of event. See Figure
2 for location of mnemonic code. Additional one letter codes have the
following meanings:

F - felt

l - long period character

T - associated with harmonic tremor

B - quarry or other blast

* - the location program had a convergence problem, which usually means
that the depth may be unreliable.

Table 5 lists all events located during 1982. Table 6 lists only events of
magnitude 3.0 or larger.
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