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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
http://www.ncedc.org/anss/catalog-search
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INTRODUCTION

Traditionally the Hawaiian Volcano Observatory (HVO) summaries
have been published on a timely basis as a quarterly report. In recent
years, howQver, the common occurrence of voluminous sets of earthquake
data has resulted in a backlog of the routine processing. As a result,
expediency required the publishing of summaries for 1974 as one volume.
Conveniently this minimized repetitive publishing of certain tables and
illustrations. Convenience and cost advantages led to a decision to
adopt a policy for preparation of future summaries on a yearly basis.
As it seemed appropriate, this first annual edition includes a summari­
zation of the parameters used in routine earthquake data processing for
the last five years. It is hoped that the information presented will
help the user of the summary better understand the data set. Published
seismic summaries are intended to be preliminary in nature and are not
to be interpreted as final results. The primary aim of this summary
is to function as a guide or reference for more detailed studies of both
seismic and strain data gathered by the Hawaiian Volcano Observatory.

Publication of this summary represents a group effort by the HVO
staff and members of the National Center for Earthquake Research.
Noting that the summary number nearly corresponds to the year, we
have used summary number 74 for 1974 data. There will be no
summary 73, and future summaries will be numbered serially.
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CHRONOLOGICAL SUMMARY

by

J. P. Lockwood, D. W. Peterson, and R. I. Tilling

During the first quarter eruptive activity was entirely confined
to the Mauna Ulu satellitic lava shield along Kilauea Volcano's upper
east rift zone. The sporadic fountain activity which reappeared in
Mauna Ulu's summit crater last December 13 continued until January 24.
when 60 m-high fountains quickly filled the summit crater and fed
overflows which travelled more than one kilometre to the southwest.
This strong eruptive phase only lasted one and one-half d~s, during
which time Kilauea's summit (as monitored by the east-west component
of the Ideal-Aerosmith tiltmeter) deflated by five microradians.
Immediately after the strong Mauna Ulu eruptive activity of January 24
and 25, Kilauea's summit began a sharp re-inflation. Five days later
(29 January). high fountaining resumed at Mauna Ulu and was accompanied
by deflation of Kilauea's summit. This phase lasted 24 hours, after
which the summit again began a sharp re-inflation. A pattern was thus
established. consisting of Kilauea summit inflation. followed by a
short-duration Mauna Ulu eruptive phase accompanied by sununit deflation.
Additional strong Mauna Ulu eruptive phases began on February 1, 8. and
14 and March 17 and 23. Each deflation of Kilauea's summit, which
generally started about the same time as the onset of eruptive activity
at Mauna Ulu. and each subsequent re-inflation, again substantiated the
well-documented relation between the magma storage chamber beneath
Kilauea's summit and the rift zone eruptive vents. Eruptive activity
along the rift zones relieves the pressure within the magma reservoir.
resulting in summit deflation.

Between major eruptive episodes activity persisted at Mauna Ulu but
at greatly reduced rates. Irregular bursts of spatter and short lava flows
issued sporadically from various vents located along a N65E-oriented zone
across the summit shield. In March a steep-sided symmetrical cone about
20 m high was constructed above the site of the former summit crater by
this localized activity. During episodes of Mauna Ulu overflow, lava
accumulated in the topographic saddle between the Mauna Ulu shield and
Puu Huluhulu to the north and formed a circular perched lava pond bounded
by natural levees. Repeated flows gradually raised the surface of the
pond, and lava lapped progressively higher on Puu Huluhulu's south slope.

Beginning on March 5. lava began to be extruded quietly but steadily
from vents east of the summit cone. This lava constructed a complex lava
tube system on the south flank of Mauna Ulu, which fed flows that travelled
about four kilometres southward. almost to Poliokeawe Pali, by the end of
March.
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Eruptive activity was restricted to the Mauna Ulu satellitic lava
shield on Kilauea Volcano's upper east rift zone during the second quarter.
On 2 April, the tall, symmetrical cone located above the site of Mauna
Dlu's former summit crater collapsed, forming a small pit crater whose
bottom was filled with actively circulating lava. Lava continued to issue
quietly from vents east of this pit crater and constructed a lava tube
system that fed a lava flow which cascaded over Poliokeawe Pali, four
kilometres south of Mauna DIu, on 3 April.

During April and May, Mauna DIu's summit pit crater enlarged by
frequent small rockfalls from the steep and overhanging crater walls, to
an ENE-SSW elongated pit about 60 x 85 m diameter. In April, the summit
lava lake at the summit crater filled to the rim several times and lava
flows poured small distances down all sides of the Mauna DIu shield.
~ese brief overflows did not develop the tube systems required to trans­
port lava far from the Mauna DIu vent, with the result that the repeated
flows piled up near the source and the height of the Mauna Ulu shield
increased substantially. During most of May, no overflows occurred from
the crater atop Mauna Ulu, but the lava column was tapped by flank openings
to the east and south. Persistent flows from these openings allowed a
tube system to develop, and lava cascaded over Poliokeawe Pali on 30 April
and reached the top of Holei Pali by 7 May. Thereafter, surface flows
stopped, and the top of the lava column remained well below the crater
rim. On 29 May, however, an abrupt deflation of Kilauea's summit began,
and the Mauna Ulu crater rapidly filled to overflowing. During May 30­
June 1 Mauna Ulu erupted copious volumes of lava, and lava fountained
to heights of 20 m height and cascaded down all sides of the shield. By
June I, lava had travelled about 9 km to the south, cascaded over
Poliokeawe and Holei Palis, and had reached within 3 km of the sea.

Early on 2 June the Mauna DIu overflows stopped, and the summit area
of Kilauea began to reinflate. The lava lake in Mauna DIu's summit crater
subsided to about 40 m below the crater rim, and profuse fuming began to
obscure the lake surface much of the time. The crater walls were largely
overhanging, and a series of concentric cracks developed around the crater
as much as 25 m from the rim.

At the end of the second quarter the highest point on Mauna DIu
(south rim) stood 120 m above the pre-1969, pre-eruptive ground level.

Third quarter activity at Mauna DIu lava lake, largely obscured by
fume, progressively declined following the copious overflows of May 29­
June 2. Circulation of the lake became increasingly more sluggish, as
the lake surface continued to subside, descending to about 40 m below the
rim by mid-July. During this desultory activity at Mauna DIu, however,
the summit region of Kilauea, remained highly inflated.
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At about 0400 of July 19. the seismic alarm was activated by a
sharp and sustained flurry of earthquakes centered near the southern
part of the caldera and the upper east-rift zone. The onset of the
earthquake swarm coincided with the beginning of a significant deflation
of the summit region; initially the sudden change in the state of the
volcano was not accompanied by harmonic tremor. Strong tremor, however,
began about 1030. when the rate of deflation also markedly increased.
Lava broke out about 1230 from several fissures in and near Keanakakoi
Crater and within the southeastern part of Kilauea caldera (south of
the August 14. 1971. fissures). New lava partly filled Keanakakoi and
Lua Manu Craters and covered much of the August, 1971 lava on the
caldera floor. Keanakakoi had last received lava in 1877, and no lava
had entered Lua Manu in historic times. Activity in and near Keanakakoi
stopped by evening of July 19, but moderate fountaining from the caldera­
floor fissures persisted until July 22 when all eruptive activity ended.
The eruption) accompanied by a summit deflation that measured 18
microradians at Uwekahuna, produced approximately 10 x 106 m3 of lava
(Tilling and others, 19(5). During or shortly after this eruption. the
lava at Mauna U1u completely drained, exposing rubble-filled crater floor.
Harmonic tremor in the area also ceased, signaling the end of the virtually
continuous activity that began December 13. 1973.

No Hliveil lava was visible anywhere on Kilauea throughout August and
much of September. Summit reinflation, however, proceeded and tilt data
indicated a gradual southwestward shift of the center of inflation. About
0120 on September 19, with little premonitory seismic activity, lava broke
out in 100 m-high fountains from N 55 E-trending fissures in Halemaumau.
Shortly afterward, the fissures extended southwestward across Halemaumau's
floor and climbed its west wall. As the fissures continued their south­
westward advance across the caldera floor, fountains in Halemaumau
diminished noticeably. At the peak of activity. lava from the caldera floor
was cascading into Halemaumau, while more lava was plunging into Halemaumau's
deeper central pit.

All activity ended about 0930. Drainback of lava was accompanied by
reinflation of the sumnit region, which continued until the end of the
quarter. The brief sharp, pre-eruption inflation "spike" was about 18
microradians as measured at Uwekahuna vault; the deflation associated w~th

the eruption was rou~lly comparable in magnitUde. A total of 10.9 x 10
m3 of lava was erypted in less than half a day, mostly within Halemaumau,
of which 4.8 x 106 m3 drained back into the vents. The drainback left
Halemaumau with a prominent lava-subsidence terrace ("bathtub ring") 9 m
above the crust of the lake, the maximum depth of which is about 10 m.
The crust continued irregUlar overturning until the morning of September 22.

Seismicity at Mauna Loa, which increased markedly in April, 1974,
continued at moderately high levels throughout the third quarter. To better
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monitor Mauna Loa, two additional radio-telemetered seismic stations
were installed at its summit, and three lines were added to the summit
geodimeter network.

Volcanic eruptions were lacking at Kilauea during most of the
fourth quarter, although both Halemaumau and Mauna Ulu's summit crater
emitted unusually dense fume clouds. Frequent and sometimes continuous
noises of falling rocks at Mauna Ulu suggested that the crater was
widening and possibly deepening. During early October, Kilauea's summit
inflated rapidly, still rebounding from the deflation that accompanied
the September 19 summit eruption. Later in October, the rate of
inflation moderated, and slow but steady inflation continued throughout
November and almost to the end of December.

On December 7 a dramatic increase in the number of Mauna Loa summit
earthquakes began. The earthquake swarm, 10 days long, peaked on
December 15 w~en nearly 1,500 quakes were recorded; several quakes were
felt throughout the island. Geodimeter and level lines in Mauna Loa's
summit region were remeasured, and results showed that inflation, first
detected several months earlier, was continuing at an increased rate.
By December 17, seismicity returned to a "normal" level, but this episode
added to the possibility that Mauna Loa might be awakening from its
quarter-century-long slumber.

Kilauea again returned to the spotlight as its gradual summit
inflation reached extremely high levels, indicating engorgement of the
shallow magma reservoir. When the frequency of short-period caldera
earthquakes exceeded 1,000 per day in late December, including several
that were felt locally, conditions seemed ripe for eruptive action. At
02:55 on December 31, lava fountained from a new fissure in the Ka'u
Desert about 2 km south of Halemaumau. Additional eruptive fissures
opened toward the northeast and southwest and ultimately spanned a
length of about 4 km. Individual fissure segments varied from a few
tens to 600 m in length; the N. 700 E-trending segments defined a zone
that trended N. 45 0 E. Fountains averaged 30-40 m in height and reached
a maximum height of 100 m. Activity waned beginning about 05:00, first
at the northeastern end of the fissure system and then progressively
decreased toward the southwest; all eruptive activity ceased about 08:50.

The December 31 flows f~oo~ed an area of about 7.5 km2 ; the volume
of new lava is about 15 x 10 m if an average flow thickness of 2 m
is assumed. Some flows advanced as much as 13 km from the vent fissures,
reaching a point 3 km south of the Kamakaia Hills. The eruptive fissures
lie in a wedge-shaped block between the KOBe rault system and the
southwest-rift zone--an area lacking prior historic activity. The
eastern end of the eruptive zone is 2 km south of Halemaumau, and the
western end is about 1 km northeast of Puu Koae.
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The eruption was preceded, accompanied, and followed by considerable
Kilauea summit deflation. During the height of the activity, from 02:00
to 04:00, deflation rates of 11.4 ~ ~adians per hour were recorded at
Uwekahuna. Seismic activity also was intense. Even though visible
eruptive activity had ceased after about 6 hours, sharp deflation and
the earthquake swarm continued into the new year.
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SEISMIC INSTR~mNTATION

The netvork. The Havaiian Volcano Observatory has installed and maintains
an extensive telemetering seismometer netvork on the island of Havaii.
In January 1974 the seismometer network consisted of 33 telemetering
vertical high gain short period (1 sec.) stations spread over an area
with a diameter of 125 kilometres (Fig. 1). The coverage is most complete
on and around the main center of seismic and volcanic activity, Kilauea
Volcano. During August 1974 tvo seismometer stations vere established
qt the 4048 meter level on Mauna Loa to form a three station network with
station MOK. Other stations in the netvork are part of a larger net
located on other volcanoes of the island of Hawaii. With the exception
of HIL, all seismometer signals from the short period netvork are tele­
metered to the observatory for recording.

The telemetering is via hardwire for stations nearby, or over VHF
radio vith the use of preamp/voltage controlled oscillators for distant
~r inaccessible stations. As many as B different audio carrier frequen­
cies betveen 680 Hz and 3060 Hz, with a constant bandwidth of ~125 Hz,
can be frequency multiplexed via either hardwire or VHF radio. Though
preamp/voltage controlled oscillators used in the network are constructed
0f discrete components or integrated circuits, the response character­
istics are identical and conform to the N.C.E.R. definition of a
standard high gain short-period seismometer station (Type I, Table 1,
Table 2). For telemetering ~ore than 15 kilometres or vhere direct
wiring is impractical, FM-VHF radios function as a link between stations
and the observatory. The radios are conunercially obtained handie-talkie
units modified for continuous transmission at 100 milliwatts of rf output.
The operating frequencies of the radio links fall in the range of 163-
173 MHz. Together the preamp/VCO and VHF transmitter consume approxi­
mately 800 millivatts of power. Less than 600 millivatts is required for a
station where lov powered integrated circuits are used.

Most stations are housed in a 1.2m long x 0.6m vide x 0.3m high
covered concrete tile boxes for protection from weather and vandalism.
The boxes contain air polarized primary cells, preamp/VCO, and if used,
a VHF transmitter. Seismometers are normally buried 25-35 meters from
the box. For most VHF stations 6 element Yagi antennas are utilized. The
sites are located on the basis of:

(1) geometric relationship to the rest of the net

(2) seismicity

(3) line of site for Fl4 radio telemetry

(4) accessibility

Placement of the stations has the objective of providing Kilauea Volcano,
Mauna Loa, and the entire island vith a uniform coverage of seismometer

7
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TABLE l·Seismometer Stations in Hawaii operated by the U. S. Geological Survey, 1974.

Old New
Station Name Code LAT-N LON-W Delay ELEV VCO Type/Cal Change TYpe/Cal

AHUA AHU 19 22.40 155 15.90 .06 1070 2380 3 6.0 74/09/23 1 3.8
AINAPO AIN 19 22.50 155 27.62 .33 1524 1020 1 6.0 74/10/30 1 8.5
CAPTAIN COOK CAC 19 29.29 155 55.09 .15 323 1360 1 6.0 74/08/26 1 3.3
CONE PEAK CPK 19 23.70 155 19.70 -.04 1038 1700 3 1.34 74/11/20 1 3.5
DESERT DES 19 20.20 155 23.30 -.10 815 680 3 1. 34
ESCAPE ROAD ESR 19 24.68 155 14.33 .01 1177 1360 1 6.0 74/08/20 1 1.7
HALE POHAKU HPU 19 46.85 155 27.50 .42 3396 2720 1 5.6 74/09/18 1
HILINA PALl HLP 19 17.96 155 18.63 .18 707 2040 1 6.0 74/10/21 1 2.5
HUALALAI HUA 19 41. 25 155 50.32 .58 2189 1700 1 5.2 74/08/13 1 5.3
KAAPUNA I<AA 19 15.98 155 52.28 .00 524 1020 1 5.5 74/10/04 1 6.0
KAENA KAE 19 17.35 155 7.95 .15 37 2380 1 6.0 74/09/03 1 2.2
KAHUKU KHU 19 14.90 155 37.10 .08 1939 1700 1 5.7
KAPAPALA RANCH KPR 19 16.40 155 26.70 .05 610 1700 1 6.5 74/09/17 1 4.33
KEANAKOLU KKU 19 53.39 155 20.58 .86 1863 2380 1 4.8 74/09 1 2.3
KIPUKA NENE KPN 19 20.10 155 17 .40 .07 924 1360 3 1. 34 74/09/04 1 5.0
KOHALA KOH 20 7.69 155 46.77 .21 1166 2380 1 1.5 74/09 1 3.2
M12 MI2 19 23.69 155 18.45 .02 1116 2040 1 6.0 74/02/06 none
MAUNA LOA MLO 19 29.80 155 23.30 .24 2010 1360 1 6.5 74/10/21 1 11.8
~tAUNA LOA X HlX 19 27.60 155 20.70 .27 1475 1360 3 1.34 74/12/18 1
HAKAOPUHI HPR 19 22.07 155 9.85 -.01 881 2720 1 5.7
MOKUAWEOWEO MOK 19 29.28 155 35.98 .28 4104 2040 1 6.5 74/08/28 1 7.5
MOUNTAIN VIEW MTV 19 30.25 155 3.75 .17 409 680 1 6.2
NATIONAL GUARD NAG 19 42.12 155 1.72 .63 18 1360 1 6.0 74/10/03 1 8.5
NORTH PIT NPT 19 24.90 155 17.00 -.06 1115 680 3 1. 34 74/11/21 1 9.0
OUTLET OTL 19 23.38 155 16.94 .02 1038 1360 3 5.0 74/11/11 1 4.15
PAU PAU 19 22.62 155 13.10 -.06 994 2040 1 74/11/13 1 3.8
POLIOKEAWE PALl POL 1917.02 155 13.47 .10 169 2720 1 6.0 74/09 1 3.0
PUU HONUAULA PHO 19 28.90 154 53.40 .03 215 2720 1 6.5 74/10/08 1 4.8
PUU PILI PPL 19 9.50 155 27.87 .24 35 1360 1 4.4 74/09 1 2.2
RIM RIM 19 23.90 155 16.60 .02 1128 1020 1 6.0 74/10/02 1 1.1
SOUTH POINT SPT 18 58.91 155 39.92 -.07 244 2040 1 7.8 74/08/23 1 4.8
SOUTHWEST RIFT SWR 19 27.26 155 36.30 .14 4048 1020 none 74/08/22 1 11.1
SUMMIT CABIN SCA 19 28.20 155 35.08 .30 4048 1700 none 74/08/22 1 11.5
WAHAULA WHA 19 19.90 155 2.92 .06 29 680 1 6.0 74/09/03 1 3.66
WALDRON LEDGE WLG 19 25.49 155 15.69 -.02 1067 2380 3 74/08/26 1 2.2

Optical Seismographs

HALEAKALA Z HAL 20 46.00 156 15.00 2090 3 0.71
HALEAKALA EW RAE 20 46.00 156 15.00 2090 WA 1.0
HALEAKALA NS llAN 20 46.00 156 15.00 2090 WA 1.0
HILO Z MIL 19 43.20 155 5.30 .64 20 3. 1.0
HILO EW HIE 19 43.20 155 5.30 .64 20 WA 1.0
HILO NS MIN 19 43.20 155 5.30 .64 20 WA 1.0
KIPAPA KIP 21 25.40 158 .90 76 3 0.56
UWE!<AHUNA Z UWE 19 25.40 155 17.60 .06 1240 3 0.7
I_'\.'EKAHUNA Z USZ 19 25.40 155 17.60 .06 1240 4. 1.0
l:WEKAHUNA EW USE 19 25.40 155 17.60 .06 1240 4. 1.0
L'WEKAHUNA PEZ 19 25.40 155 17.60 1240 PE
~KAHUNA PEE 19 25.40 155 17.60 1240 PE
U1,.,'EKAHUNA PEN 19 25.40 155 17.60 1240 PE
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Table 2.--Seismic Instrumentation Types
(Type 2 instruments have been discontinued.)

Type 1. Consists of:

a) EV-17 - Electrotech EV-17 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 - Develco Model 6202 voltage controlled oscillator
or a USGS/NCER Model JE202. 3 db points for bandpass
filter at 0.1 Hz and 30 Hz. Signals are transmitted
on audio FM carrier over cable or FM radio link to
HYO. USGS Model J302 was introduced in 1974.

Type 3. Consists of:

a) EV-17 - Electrotech EV-17 (as described above), Hall-Sears
HS-lO 0.5 sec. period moving coil seismometer or
Observatory-built 0.8 sec. period moving coil
seismometer with HVO-built solid state seismic
preamplifier (voltage gain, 200X), direct signal
transmission over cable to HVO and HVO-built solid
state amplifier and galvanometer driver, or
Observatory-built electromagnetic seismometer
with 2 Hz galvanometer. Peak magnification
approximately 40,000 at 4 Hz.

Type 4. 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 l500X at 2 Hz.

Experimental type amplifier systems are not given type numbers.

11



stations. Figure 1 and Table 1 give the station locations and
instruments for 1974.

Recording. FM signals from both hardwire and VHF radio receivers are
tied in to the discriminator rack where the various carrier signals are
demodulated. Analog seismic signals are recorded on one of two develo­
corders that are capable of recording up to 18 channels of data on 16mm
film, plus 2 channels for timing. Data for approximately 24 hours are
recorded on 48m of film. The signals are placed on film in the order
that best facilitates the preliminary evaluation of earthquakes from
known seismic sources. Combinations of signals from ideally located
stations are selectively recorded in successive order to monitor the
most important seismic zones of Hawaii. The combination of key signals
are placed on the master recorder designated as the A Develocorder.
The processed film obtained from the A Develocorder is scanned to
select and read well-recorded earthquakes, and to prepare daily counts
of small earthquakes from the various persistent seismic sources to
serve as an index of seismicity. Arrival times of quakes larger than
about magnitude 2 are also read for stations recorded on the B Develo­
corder. Six key stations are also recorded on smoke drums (at 6Omm/
minute) for rapid daily assessment of seismicity around Kilauea.

Develocorder records are read on a film viewer with 20x magnifi­
cation. Arrivals are read to the nearest 0.05 second. The recorded
arrival times, amplitudes (where readable), and other key data are
routinely sent to N.C.E.R. in Menlo Park for computer processing.

In addition to the standard stations, optical seismographs are
maintained at U\oIekahuna, Hilo, Maui, and on Oahu (Kipapa station operated
by Honolulu Observatory). The less sensitive short period records are
used primarily for S data, and amplitude measurements for magnitude
calculations to supplement readings on the 16mm film strip.

At HVO a master clock is used for timing all seismograph records.
The clock is a crystal controlled chronometer with solid state counters
having outputs for hour, minute, and second marks. The drift rate is a
few milliseconds per day. At least once a day WWVH is recorded on all
timing channels on the develocorders so a time correction can be applied
to all seismic data. A time code generator with Irig-C and Irig-E code
was installed in the later part of 1974 for timing magnetic tape recorders.

Seismo ra h s stem res onse. The standard system response (including
develocorder response and system magnification are shown in Figure 2.
The dashed curve, with its amplitude scale to the right of the figure,
represents the total system response exclusive of the geophone. This
curve is determined by putting a 100 microvolt RMS sine wave signal into
a preamp/VCO at an electronic gain of 4000 at specific frequencies and
subsequently reading the absolute peak to peak amplitudes on a 20x film
reader. System parameters are:

12
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Figure 2. System response curves for a standard Hawaiian Volcano
Observatory seismograph system. Solid curve (scale at left) represents
the total unit magnification for a system. The dashed curve (scale at right)
represents the electronics and recording response (veo to Develocorder
galvanometer). The dotted curve is the response of the purely electronic
portion of the system (veO to discriminator).
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VCO deviation

Discriminator output

~12SHz for ~S volts d.c.

+2.0 vdc for +125 Hz deviation
plus 6db/octave high cut filter
on output

Discriminator-galvo RC coupling -- R = 24,000 ohms 1% tolerance
C = 8 microfarads, S% tolerance

Galvonometer free period .091 sec.

3 db points for the system are approximately 0.6 Hz and IS Hz. Response
characteristics for the electronics of the system are determined by
filtering in the preamp/VeO, filtering of the discriminator output, RC
coupling to the develocorder galvonometer and by the response of the
develocorder galvonometer. Variations in RC components and individual
galvonometer responses contribute to small differences in system response
from trace to trace.

The peak response for the electronics is very close to 5 Hz, hence
to determine the total electronic gain of a specific station, a 5 Hz sine
wave calibration signal is periodically applied at the seismometer input
of the preamp/VCO to determine the sensitivity of the electronics at
individual stations during routine maintenance (damping resistor networks
for the seismometer are bypassed). The system magnification (solid curve,
Fig. 2) is determined from the theoretical output of a standard
seismometer and the electronic response of the system. Average constants
assumed for the theoretical output of the seismometer are:

Free period

Loaded motor constant

~Damping

1 second

0.5 volt/em/second

0.8 critical

Seismograph system calibration. During the summer of 1972, seismometer
parameters were determined for 25 EV-17 seismometers used in the HVO
network. Electronic responses for 15 standard systems (Type 1) were
verified. Input impedances for type 1 electronic units were fixed at
4000 ohms and an appropriate resistor network was installed at each of
these sites to adjust the loaded motor constants of all seismometers to
O.S volt/em/sec. Eleven stations classified as type 3 or experimental
were not calibrated. During 1974 all stations except DES were converted
to the standard system. Low powered CMOS JE302 preamp/VCO units (Van Schaak,
1975) were introduced into the network. The new units were designed to
operate from a small mercury battery power pack. Current re~uirement is
200 microamps at ~5 volts d.c.

14



Magnitudes calculated by the location program HYPOMAG, a modified
version of HYPOLAYR (Eaton, 1969), require knowledge of the sensitivity
of standard stations relative to the Wood-Anderson torsion seismograph.
Amplitude readings from Develocorder records are reduced to the
equivalent amplitudes that would have been read on the seismogram from
a Wood-Anderson seismometer if located at the site of the more sensitive
seismometer (Eaton, et al., 1970). Table 3 lists the four different
instrument response arrays that are used for the seismometer network.
The values given are the log (base 10) values for the ratios of unit
responses for types 1, 2, 3, and 4 to the responses of the Wood-Anderson
seismometer. Figure 3 is a graphic comparison of type I, 3, and 4
responses to the response of the Wood-Anderson seismometer.

The 5 Hz calibration signal put in at 10, 100, and 1000 microvolts
rIDS levels is reduced to a 10 microvolt equivalent for obtaining the
calibration factor (CAL). The CAL factor represents the peak to peak
value of the sine wave record (read in mm on a film viewer with 20x
magnification) produced by the 5 Hz signals. Each system response in
Table 3 and Figure 3 assumes a station calibration factor of 1.0
(normal CAL for an electronic gain of 1000x). To obtain the approximate
magnifications for each station at frequencies above 3 Hz the log (base 10)
value of CAL and the log (base 10) of 2800 are added to the unit log
response values from Table 3. Fo.!: example, at 10 Hz MLO has an approxi­
mate magnification of l,230,O~0: 109102800 + 10glO 6.5 + 1.83 = 10910
1,230,000.

Most of the network stations were changed or recalibrated during
1974. Table 1 lists the date of change, and both instrument type and
CAL factor before and after the change. Minor changes in CAL factors
may not be listed if they are less than 20%. Response curve and magnifi­
cation for system 4 is similarly determined from calculated and experi­
mental values.

15
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Fig1lre 3. --System response curves for the Wood-Anderson torsion
eismogranh and for the 3 different types of seismometer­
~plifier (or galvanometer) combinations in use by the
Havaiian Volcano Observatory.
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FREQ. PERIOD TYPE 1 TYPE 2 TYPE 3 TYPE I·

0.013 79.432 0.0 0.0 0.0 0.0
0.016 63.095 0.0 0.0 0.0 0.0
0.020 50.118 0.0 0.0 0.0 0.0
0.025 3CJ.810 -1.300 -0.690 -0.~50 -0.290
0.032 31.623 -1.060 -0.580 -0.350 -0.200
O.O~O 25.119 -0.870 -0.480 -0.250 -0.110
0.050 19.952 -0.620 -0.380 -0.150 -0.030
0.063 15.8~9 -0.390 -0.290 -0.050 0.050
0.079 12.589 -0.140 -0.180 O.O~O 0.120
0.100 10.000 0.250 -0.080 0.1~0 0.180
0.126 7.943 0.300 0.020 0.2~0 0.230
0.158 6.310 0.390 0.120 0.330 0.260
0.200 5.012 0.500 0.210 0.~30 0.210
0.251 3.981 0.600 0.300 0.510 0.280
0.316 3.162 0.700 0.390 0.600 0.260
0.398 2.512 0.790 0.~70 0.670 0.230
0.501 1.995 0.880 0.5~0 0.1~0 0.190
0.631 1.585 0.960 0.620 0.190 0.120
0.19~ 1.259 I.O~O 0.680 0.8~0 0.050
1.000 1.000 1.100 0.7~0 0.890 -0.030
1.259 0.794 1.150 0.780 0.940 -0.100
1.585 0.631 1.210 0.840 1.000 -0.160
1.995 0.501 1.280 0.900 1.060 -0.200
2.512 0.398 1.360 0.950 1.110 -0.240
3.162 0.316 1.450 0.980 1.140 -0.280
3.981 0.251 1.540 0.990 1.150 -0.330
5.012 0.200 1.630 0.970 1.140 -0.390
6.ll0 00158 1.710 0.930 1.110 -0.460
1. 9~3 0.126 1.180 0.810 1.060 -0.530

10.000 0.100 1.830 0.780 1.000 -0.620
12.589 0.079 1.800 0.700 0.920 -0.710
15.849 0.063 1.180 0.620 0.840 -0.800
19.952 0.050 1.680 0.540 0.750 -0.890
25.119 O.O~O 1.510 0.~60 0.660 -0.990
31.623 0.032 1.340 0.370 0.510 -1.090
39.810 0.025 0.0 0.290 0.~10 -1.190
50.118 0.020 0.0 0.210 0.310 -1.290
63.095 O.Olb 0.0 0.130 0.0 0.0
79.432 0.013 0.0 0.0 0.0 0.0
99.999 0.010 0.0 0.0 0.0 0.0

Table 3.--System Response Arrays - Log Magnification.
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TILT INSTRUMENTATION

In addition to the seismic network, a network of spirit-level tilt
stations (dry), borehole tiltmeters, and water-tube (wet) tilt stations
is maintained. The network is located primarily on Kilauea Volcano with
ongoing work to establish stations on the summit of Mauna Loa and its
rift zones. In December 1974 the tilt network at Kilauea Volcano
consisted of:

a) 31 dry tilt stations

b) 3 borehole tiltmeters

c) 10 water-tube (wet tilt stations)

d) 1 continuous recording Ideal-Aerosmith

Dry tilt and wet tilt stations are routinely occupied once quarterly,
although dry tilt stations are occasionally occupied more often. Borehole
tiltmeter data are telemetered via audio carrier by VHF radio or cable.
Frequency multiplexed signals are demodulated for analog recording at the
Observatory. An Ideal-Aerosmith mercury-pool capacitor-type tiltmeter
(1m base) is located at the Uwekahuna vault, and the analog signal is
recorded at the Observatory.

18



DATA PROCESSING

Routine processing of Hawaii earthquake data consists of several
steps. These are:

a) Computer coded reading sheets are shipped to the National Center
for Earthquake Research for keypunching.

b) After punching and verification, the data is used in a location
program for what is called a first run.

c) First run computer output is sent back to the Observatory for
retiming of what appear to be poor readings.

d) computer cards for retimed readings are corrected and the
earthquake data are subject to one or two more passes through the
location program.

Summary cards containing earthquake parameters are part of the computer
output on the final run (stored on disk file or magnetic tape). Line
printer plots for first motions are also obtained. Printed outputs
from the final run are sent back to the Hawaiian Volcano Observatory.
When processing for one year is complete phase cards are loaded on to
magnetic tape for final location and subsequent analysis. Copies of
magnetic tapes and original phase cards are stores at N.C.E.R. Computer
output from all final location runs is put on microfiche (48x reduced).
Copies of microfiche for 1974 and subsequent years are available for
inspection at HVO and at NCER in Menlo Park.

During the last 5 years two different location programs have been
used. From January 1970 to December 1973 HYPOMAG was used for the
routine processing. A switch to HYPOELLIPSE (Lahr, in prep.) was made
for data beginning January 1974. In this time period 3 different models
have been used in the location programs. These are:
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From January 1970 to December 1970

Velocity Depth Thickness
La,.yer km/sec km km

1 3.9 0.0 3.1
2 5.0 3.1 8.1
3 6.8 11.2 3.6
4 8.25 14.8

From January 1971 to 1973

Velocity Depth Thickness
Layer km/sec km km

1 1.8 a 0.8
2 3.1 0.8 1.4
3 5.2 2.2 5.8
4 6.8 8.0 5.5
5 8.25 13.5

From January 1974 to present

Velocity Depth Thickness
L~er kID/sec km km

1 2.00 0 .80
2 3.25 .80 1.20
3 6.00 2.00 3.50
4 6.40 5.50 4
5 5.30 9.5 3.5
6 8.30 13.00 1000.00

Station corrections (station delays of Table 1) determined by Klein
(unpublished) were applied to 1974 data.

The Hawaii data set will often include phase cards for unlocatable
distant even~ and for which no solutions are pUblished in the seismic
summary.
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SEISMIC SUMMARY

Events recorded by the U.S. Geological Survey seismograph network
in Hawaii fall in two categories:

1) Local earthquakes and tremor originating in the region of the
Hawaiian Islands (usually within 100 km of at least one
seismograph) •

2) Distant earthquakes originating more than 3.000 km from Hawaii.

As an index of seismic activity at Hawaiian volcanoes. daily counts of
earthquakes and minutes of tremor recorded by seismographs in Havaii
are listed in Table 4. The earthquakes are separated in groups on the
basis of region of origin as detennined by the analysis or records
obtained daiJy at the Observatory (OWE. MLO. MLX. AHU. DES. NPl'. WPl'.
MPH. KMO. OTL).

Computer locations of well-recorded events are listed in Table 5.
The location of each seismograph station is listed in Table 1, along
with a description of the equipment at each station.
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Table 4.--Number of earthquakes and minutes of tremor recorded on seismographs around Kilauea.

Tremor is separated into three categories: Deep, Intermediate, and Shallow, on the basis of relative

amplitude on seismographs in the summit region. Unless otherwise stated, tremor is presumed to

be associated with movement of magma within the central complex of Kilauea Volcano.

Earthquake categories are: Kilauea Summit 30 kID, earthquakes from about 30 km beneath the suomit

region; Kilauea Summit long-period, earthquakes characterized by low-frequency waves from inter-

mediate depths roughly 5-10 k:m. beneath the stunmit region; Kilauea Sunnnit Shallow, earthquakes

from within a few kID beneath the caldera region; SW Rift and Kaoiki, earthquakes along the

southwest rift zone of Kilauea and the adjacent portions of the Kaoiki fault system; Upper East

Rift, earthquakes from the upper east rift zone of Kilauea; Koae, earthquakes from along the

northeast-trending Koae fault system south of the caldera; Lower East Rift, earthquakes from the

lower east rift zone of Kilauea; South Flank, faults on the south flank of Kilauea; Mauna Loa

L-P, earthquakes characterized by low-frequency waves from Mauna Loa volcano; Mauna Loa S-P

earthquakes from within a few kilometers beneath the summit of Mauna Loa; Offshore PPL,

earthquakes from mostly offshore areas south of Puu Pili station.
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Earthquakes

Tremor
(m = minutes Kilauea Swnmit Kilauea Flank

Date
h = hours)(1974 ) SW Rift Upper Lower Off-
Inter- Long and East East South shore

Deep mediate Shallo'W 30 KM Period Shallow Kaoiki Rift Koae Rift Flank PPL Remarks

January 1 9m 64 259 13 34 5 1 4 5
2 9m

.., >,
25 254 16 66 5 5 8 2." ..,

3 ~" 24 264 8 94 610m 15m
+' .~ 2 5 21 2

4 15m 3m • oo.., 2 2? 266 23 105 7 2 ,
"5 30m 5m • 0 66 147? 9 47 6 2 1o , •

6 0 16 269 7 30 2 5 5H'-<O 1 9
7 3m

o .-< >
49 261 12 20Pi ~ 'rl 19 51 1

8
,,-" ..,

6 84 413 15 49 2 5 3" .", 429 18 40 89 11m? o 0 H 2 113 2 12 5
10 11m

..c·M III
424 8.., 2 90 31 1 7 9o ,

11 • oo.-< 3 149 619 35 52 5 2 39 2
12 11m o • " 187 36 4 37 2'" 0 2 915 20 1.. H •

38 4 413 o 0 1 717 13 13 15 1
14

H 0 ,
2 28 782 14 23 6 2 20 1o '" •, • " 769 8 2, 15 9m 0'" 1 30 7 20 3 20

16 H @.. 28 7 35 2415m .., 0 2 509 3
17 20m? .,0" 37 370 8 43 1 2 25 1
18 30m 9m o '" , 314 39 3 2''M :l ~ 53 5
19 5m "''''0 54 367 4 36 3 2 4 3«l -r-! -.-I

20 17m ' .-< " 120 465 14 41 3 2 2 4.., " 1
o iii -"21 , .., 1 110 691 21 28 6 1 11 3.-< ."

1161 4 6 422 .. H , 1 7031 25 21 50
1066 8 2 223 , ffi 0 2 99 20 19 1

24 o '" 458 4 10 MAU station12m rl l-< ·rl 27 5 1.., 0
186 7 2 6 2 overrun by25 0 0 1 19 5 2

26
+> ..c 'rl

33 228 13 1 12 4' Mauna DIu lava;.,0 1 15
Q) -.-I U

27 3m ..,-" 1 42 347 14 8 2 1 19 replaced by·, .28 23m H , 0 127 579 22 23 11 2 17 1 PAU.
0..,'"

29 3m ", ... 30 532 9 8 4 1 3 2o .rl ;:::l

30 " H 0< 20 124 13 10 5 3 2 1
31 42m? 1 102 254 19 10 4 2 19 1

N
W



Tremor
Earthquakes I

Date
(m = minutes Kilauea Swnmit Kilauea Flank

(1914 )
h = hours) ,

SW Rift Upper Lower Off-

j Inter- I I
Long and East East South shore

Deep Imediate Shallow 30 KM Period Shallo..... Kaoiki Rift Koae Rift Flank PPL Remarks I
, .,

I Increase of !ebruary 1
, '" ., 3? 12 I 345 5 16 5 2 3?
I r"2 5m +-' .~ 1? 25 115 11 16 5 3 2 , 2? Mauna Loa L-P 1

3 I .. ., 21 , 220 10 2 2 , 1 10
,

I quakes during I
4 37m I ~ ~ ~ 69? I 318? 161 I II?

, I5m 0 1 I 117 I 3 15? 1 the month.

5 25m " ,.; 0 4 88 401 12 21 11 6
I 0"; > i I I6 p., ell .,....( 122 534 11 28 I 5 9 5?, "''' .,7 85m' " . '" 62 497 I 22 15 9 I 5 12 , 1? I"8 o c " 3? 59 I 249 13 15 I 1i

2 9 1..c .,....( <ll

9 15m ., 0 " 16
,

209 31 12 2 ' 5 1

I I I

10 .a~ s 11 228 12 19 , 3 3 21 1 !
11 3m h 0 1 16 324 15 21 I 6 6

,
« " •

1
. c " 41

,
65112 7m

h 0 "
1 23 25 2 1 5

13 12m ~:~ 2 811 I 878? 197 26? I 7? 1 9? 1, 14 3m 2? 87 i 356? 6? 2? 3 47, " c « I
17? I

., • 0 246 16
,

15 20m 11 5 1 I

16 7 "'0'" 51 466 I 10 12 1
c '" "17 4am 'rl ::I ~ 1 24 526 I 21 17 1 1 1.,.,c

16 11m oj 'rl 'rl 2 96 916 19 19 2 4 6 2
" rl '" I19 24m ., '" 2 62 1306 11 14 4 2 11 2

20 18m? g a:S 16 1061 11 11 3 3 9 2?,.; '"21 « " ) 13 1160 16 6 1 1 11 10
22 8m 11m ) • 0 30 1391 23 16 4 2 14

00'"
23 44m 4m ,....; M ..... 25 1237 19 15 1 11 2?., "
24 0 c 1 26 1123 26 17 3 2 16 2+-' ..c: -rl

25 43m "'0 67 1064 18 15 5 4 1
l1J'rl ()

26 5m 6m
.,,,

1 49 1013 19 13 2 4 13 1., .
21 3m 3m " , 0 1 25 1354 7 12 3 6 12

~~-a26 30m'? O·,-t ;::l 2 23 1065 10 16 3 2 11 1
>: " 0<

N
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Earthquakes
Tremor

Date (m = minutes Kilauea Sununit Kilauea Flank

(1974 ) h = hours)
SII Rift Upper Lower Off-

Inter- Long and East East South shore
Deep mediate Shallow 30 KM Period Shallow Kaoiki Rift Koae Rift Flank PPL Remarks

iMarch 1 5m
.,

2 1235 20 24 C 2 2 Intermittent..
2 8m ~ 84 1235 11 41 7 4 small flurries

"3 ., 2 21 1623? 15 44 1 3 4 of MaWl& Loa.
4 • 1 24 1694 18 37 7 2 2 L-P quakes•5 • 23 1131 25 27 10 1 4 1 during the
6 " 2 39 537 9 14 3 8 3 month.•
7 " 1 26 490 20 13 3 2 2

"8
,

1 51 671 16 26 8 3 8
9 10m 37m 1! 108 987 16 47 6 6

10
.,

22 858 16 22 5 9 4
11 14m • 26 1055 17 21 3 5 120

12 24m " 1 35 1554 26 17 2 4 7..
13 42m " 1 29 1182 17 17 5 7 15
14 10m 0 1 19 1714 18 41 6 10 12

~ •15 3m • 1 12 1761 20 34 5 1 14 1
"16 11m
.,

33 1408 30 45 5 9 23 1
17 9m ':i 2 16 789 12 25 8 1 13 2
18 • 18 361 20 18 1 14 1>
19 12m? 0 1 61 332 18 41 4 2 8
20 5Om?

.,
2? 34 438 32 43 4 1 6

21 6m • 1 51 633 17 21 5 2 24.,
22 25m 3m • 17 278 19 22 3 3 6

"23 3m • 2 208 7 427 6 3 21'"24 3m g 17 25 233 19 60 2 1 64
25 10m? '" 67 66 409 15 40 15 1 37 3
26 c 27 56 458 32 35 20 2 28 4

"-27 60m 5m .. 1 1901 302 34 68 10 1 28 4?
28 11m 17m

,
2 158 384 15 30 1 5 18.,

29 3m u 35 188 8 27 7 4 2"30 5m? 2m .... 20 239 7 29 12 2 3 2"-
31 4m 9 286 15 27 2 31

N
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I ::::arthquakes
Tremo~'

(m = minutes Kilauea Summit Kilauea Flank Mauna Loa
Date h = hours) , ,

(1974)
Long I SW Rift Upper Lower Off-

Inter- and East East South shore
Deep mediate Shallow 30 KM Period Shalloy Kaoiki Rift Koae Rift Flank L-P s-p PPL Remarks

April 1 31m 24h 1 12 266 11 16 16
2 24h 6 171 8 22 16 1 1
3 24h 1 5 201 15 12 2 2 18
4 3m 24h 1 4 156 14 15 16 1 1
5 24h 1 30 216 30 38 4 5 6 il6 24h 2 13 402 20 45 6 2 2 2
7 24h 18 438 23 41 6 8 3 1 15 KH-ll
8 6m 24h 11 342 13 18 3 2 11 1 15 K11- 2
9 9m 24h 17 434 11 28 1 14 1 1 15 KM- 1

10 24h 3 32 716 18 41 8 4 7 15 2
11 24h 53 789 29 48 9 5 3 7
12 25m 24h 22 444 12 18 7 1 2 1
13 45m 5m 24h 23 218 5 24 5 1 2 3 15 KM- 1

~ 14 7m 24h 19 411 24 62 2 2 3 2
" 15 24h 2 16 501 23 25 8 1 4 1 2

16 24h 4 14 288 11 38 12 2 6 5
17 4m 24h 7 12 360 13 32 2 2 11 3 1
18 24h 6 506 15 44 19 1 2
19 24h 15 388 14 57 5 4 13 6 1 15 KM- 1
20 425 15 Smoked record

count
21 24h
22 52m 24h 1 9 405 15 23 2 17 1 15 KM- 5
23 24h 8 224 6 31 5 2 27 15 KM- 6; Po......er

failure 1221-0042
24 24h 1 19 395 24 45 11 2 11 35 3 15 KM- 3
25 24h 12 286 9 36 2 3 20 4
26 6m 20m 24h 31 328 6 18 1
27 38m 24h 34 217 8 11 1 1 8 15 KM- 4
28 24h 1 10 272 18 22 1 1 7 2 1
29 4 42 377 16 36 15 7 22 12 2
30 2m 24h 1 5 236 16 21 1 2 11 1 41

I - ~ I -
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Earthquakes
Tremor

(m = minutes Kila.uea Summit Kilauea Flank lJIauna Loa
Date h = hours)

(1974) SW Rift Upper Lower Off-
Inter- Long and East East South shore

Deep mediate Shallow 30 K}l Period Shallow Kaoiki Rift Koae Rift Flank. L-P S-P PPL Remarks

"'.ay 1 24h 2 188 11 19 5 2 20 2 23 2
2 24h 1 1 245 9 7 1 2 11 18
3 24h 3 15 331 29 28 3 2 6 38 5 15 KM- 1
4 24h 43 615 31 36 9 1 8 38 4 15 KM- 4
5 24h 1 25 518 19 9 1 10 2 7
6 24h 1 76 591 22 37 7 4 20 16 2
7 24h 39 514 26 18 6 5 5 17 1
8 24h 7 380 19 17 1 10 1 112
9 3m 24h 144 359 14 25 4 12 29 15 KM- 1

10 24h 1 495 279 15 7 2 3
11 12m Ih 24h 311 290 8 12 4 2 4 15 KM- 1
12 4m 23m 24h 189 503 9 54 2 2 12 4 14

~
13 14m 24h 2 43 520 12 64 4 2 8 3 15 KM- 2
14 36m 12m 24h 4 26 626 16 74 2 1 14 2
15 11m 24h 52 775 23 81 10 3 2 10 14 4
16 47m 5m 24h 69 1567 11 80 8 6 18 1 5 15 KM- 5
17 6m 24b 36 879 4 64 7 1 23 6 15 KM- 2
18 28m 24h 237 640 12 67 9 1 18
19 18m 24h 107 1203 14 58 12 2 18 4 15 KM- 2
20 10m 24h 124 622 19 81 8 2 71 15 KM-ll
21 7m 24h 1 75 1135 37 153 13 1 153 1 15 KM- 2
22 9m 24h 31 952 38 123 7 1 79 5 15 KM- 4
23 6m 24h 2 22 592 47 114 5 5 56 4
24 24h 14 1297 42 26 9 9 7
25 24h 16 1348 27 42 11 1 7 2 15 KM- 2
26 6m 24h 8 995 24 39 10 9 5
27 20m 23 1350 12 96 14 1 54 1 1 15 KM- 3
28 19m 24h 26 1179 9 146 9 53 5 15 KM- 3
29 5m 24m 24h 1 73 825 10 185 31 39 2
30 20m 24h 2 36 376 18 80 5 1 25 15 KM- 7
31 24h 135 168 41 16 8 3 8 3 2

N
~



Earthquakes

Tremor

Date
(m = minutes Kilauea Swnrnit Kilauea Flank Mauna Loa

(1974) h = hours)
ISW Rift Upper Lower Off-

Inter- Long and East East South I shore
Deep mediate Shallow 30 KM Period Shallow Kaoiki Rift Koae Rift Flank L-P s-p PPL Remarks

June 1 24b 2 194 140 26 16 10 13 1 2 15 KM- 2
2 16m 24h 150 212 8 17 1 1 8 1 15 KM- 1
3 9m 24h 1 39 219 25 10 2 9 1~ I 3 15 KM- 1
4 10m 16m 24h 58 189 25 38 9 1 12 4 15 KM- 2
5 24h 1 62 231 45 38 5 I 5 ;1 2
6 6m 24h 1 69 290 26 33 12 1 14 3
7 220m 24h 50 289 22 5 3 1 3 8
8 5m 24h 40 263 7 3 6 1 3 6
9 25m 24h 19 399 15 12 1 6 4 2 15 KM- 1

10 10m 24h 61 483 15 14 7 15 KM- 1
11 7m 24h 215 723 10 27 2 16 ,
12 17m 24h 1 127 468 15 22 3 6 2 2
13 4m 2 183 267 13 64 4 10 1

0
14 24h 44 308 69 4 8" 21 3 1 1
15 5m 28m 24b 1 122 402 22 87 16 2 1
16 10m 24h 128 957 26 64 13 3 9 53 37 2
17 5m 24h 34 618 10 68 3 20 20 1 15 KM- 1
18 24h 2 14 540 650 67 16 7 1 15 KM- 1
19 6m 2 27 682 2382 71 10 4 8 36 4
20 7m 24h 7 620 353 56 5 23 1
21 2m 24h 41 624 209 24 5 2 8
22 24h 7 1181 203 51 7 16 7
23 24h 1 29 818 144 40 4 1 16 2
24 10m 2 50 1106 282 101 12 6 7 1 15 KM- 1
25 5m 24h 19 519 97 52 5 12 16
26 14m 24h 11 423 67 39 2 1 18 13
27 1 40 712 163 94 12 13 47 112 1
28 11m 50 525 137 113 16 2 11 48 3
29 7m 189 480 84 86 19 1 7 19 92 3 15 KM- 1
30 3m 143 472 70 52 14 15 17



Earthquakes
Tremor

Date (m = minutes Kilauea Summit Kilauea Flank Mauna Loa

(1974) h = hours)
SW Rift Upper Lover Off-

Inter- Long and East East South shore
Deep mediate Shallow 30 KM Period Shallow Kaoiki Rift Koae Rift Flank L-P s-p PPL Remarks

July 1 1 234 335 102 95 10 13 20 125 1 15 KM- 1
2 5 221 461 92 12 5 5 19 4 15 KM- 1
3 24h 221 151 31 6 1 16 15 KM- 1
4 24h 208 251 24 16 5 1 10 15 KM- 2
5 1m 108 168 30 12 5 1 11
6 92 342 49 11 4 18 3 15 KM- 1
1 15m 24h 53 605 53 65 1 15 20
8 2 85 101 13 65 4 1 6 6 68 2
9 1 29 690 53 33 6 1 8 4 15 KM-1

10 6 43 1411 84 14 13 1 10 4 1
11 3m 15 1304 53 61 4 1 14 1
12 4m 2 15 842 51 99 4 1 19 11

0 13 55m 6 621 46 68 2 14 11
0

14 2 5 641 44 51 3 1 20 10 1
15 1 8 432 42 61 21 1 1
16 3 10 509 41 16 19 1 204 1
11 4 30 440 61 84 16 1 6 5 98
18 5h 23 522 35 1309 11 10 12 15 KM- 1
19 24h 61 353 55 266 19 4 5 3 15 KM- 1
20 1m 24h 2 50 81 64 25 13 2 21 2 Kilauea summit

21 35m 24h 3 many 96 58 51 8 11 2 eruption, 1230
small 1/19

22 20m 24h 455 401 46 39 3 8 4
23 361 346 45 41 18 23 2 1 15 KM-43
24 285 320 59 20 11 18 5 15 KM-18
25 16m 266 642 51 26 22 16 3 15 KM-ll
26 5 324 126 56 68 12 2 28 2 15 KM- 2
21 2 281 891 50 14 10 20
28 5m 1 314 1195 48 81 6 1 9 26 149 2 15 KM- 8

29 14m 2 212 1136 41 68 9 2 3 60 84 1
30 1 284 941 46 12 1 1 5 119 202 3
31 12m 2 159 825 54 41 18 1 54 38 138 2



Earthquakes
Tremor

Date (m = minutes Kilauea Summit Kilauea Flank Mauna Loa
(1974) h = hours)

SW Rift Upper Lower Off-
Inter- Long and East East South shore

Deep mediate Shallow 30 KM Period Shallow Kaoiki Rift Koae Rift Flank L-P s-p PPL Remarks

August 1 15m 158 270 47 20 9 1 14 2 77 15 KM- 7
2 1 94 137 23 5 3 1 1 1 1
3 1m 86 181 33 5 5 5 28 11 1
4 35m 1 180 641 47 24 8 12 105
5 9m 120 685 22 20 7 9 6 91 2
6 2m 3m 5 37 801 36 25 12 2 25 4 76
7 24h 16 81 739 14 36 13 4 20 5 154
8 24h 4 73 974 41 61 2 28 15 202 1
9 9m 24h 4 79 886 43 48 10 2 41 6 147

10 7m 24h 1 41 839 26 47 2 21 12 89 1
11 3 144 1222 48 66 3 9 49 281
12 3m 24h 16 779 24 31 1 1 22 2 230

" 13 4 91 1351 33 76 5 1 7 83 445 1,
14 4 101 1497 50 124 12 1 8 83 273 4 15 KM- 1
15 35m 11m 3 60 1586 33 101 8 2 7 131 203 1
16 10m 2 113 1818 36 105 10 9 153 268 5 15 KM- 2
17 48m 75 1999 35 100 10 2 4 120 218 3 15 KM- 1
1 3m 15m 3 95 1973 41 122 18 2 5 148 157 2
19 12m 1 111 1895 28 64 11 1 4 188 128 1
20

6m (MOK)Y
1 123 2050 32 76 8 5 3 222 139

21 4 76 2069 67 124 12 1 2 261 108 1
22 4m 24h 52 1469 32 50 7 2 23 61 44 1
23 24h 1 42 844 27 34 18 2 22 39
24 24h 35 1161 43 25 15 2 4 51 16
25 24h 1 55 1509 47 72 26 1 34 64 48
26 27m 193 1547 64 1052/ 12 2 145 76 4 15 KM- 1
27 14m 3 673 1468 33 19rjg/ 9 3 149 72 5
28 24h 1 269 1170 27 82 7 3 24 79 52
29 24h 2 167 1154 37 89 15 2 42 42 126 1
30 24h 33 769 23 33 7 3 1 28 46
31 2m 24h 1 41 978 25 47 8 1 1 14 44 1 15 KM- 1

w
o

~j(MOK) tremor beneath Mauna Loa Volcano.
- Upper East Rift and South Flank.



Earthquakes

Date
Tremor Kilauea Summit Kilauea Flank f,1auna Loa

(m = minutes(1974)
h = hours) SW Rift Upper Lower Off-

Inter Long- and East East South shore

Deep mediate ~hallow 30 KM Period Shallow Kaoiki Rift Koae Rift Flank L-P S-P PPL Remarks

September 1 2m 24h 223 913 21 65 9 3 2 16 101 15 KM- 1
210m 7m 4 703 1442 22 103 13 1 21 43 88 15 KM- 1

3 7m 1 637 1352 22 134 9 2 12 21 77
4 3 173 1229 37 138 8 2 15 85 71
5 3 68 1134 42 137 10 23 48 133
6 60 1403 41 142 13 1 27 21 286 1

7 3m 51 1429 47 195 8 2 33 25 177
8 3 27 1406 38 121 2 4 12 10 70

9 8m 53 1354 26 131 11 11 13 99 1

10 1 27 616 41 64 21 1 7 10 56 2

11 5 528 24 74 3 2 1 16 66
12 1 12 649 26 122 2 5 2 27 53
13 6 501 13 23 11 11 39 15 KM- 1

: 14 6 552 10 17 10 1 6 46

15 55 1170 39 87Y 7 4 46 77 15 KM- 1

16 1 46 1308 48 94£/ 10 114 63

17 13m 38 1035 21 672/ 6 91 82 Kilauea

18 8h 17 784 21 n1/ 8 36 75 summi t

19 24h 179 1394 22 70£/ 53 94 1 eruption-

20 2m 3 154 1489 34 147£/ 6 3 114 145 2 tion before

21 19m (MOK)l, 126 852 33 99Y 5 2 153 131 3 0126, 7/19

25m 15 KM- 5

22 5m 24h 1 50 832 18 120Y 131 134 1 15 KM- 2

23 24h 4 34 708 31 84£/ 8 99 108

24 24h 1 40 724 13 59Y 2 124 149

25 19m 8m (MOK)l, 24h 4 94 519 33 95£/ 4 121 138 1

26 24h 30 621 11 58£/ 2 98 103

27 24h 1 1 305 10 2~/ 4 2 7 39

28 10m 24h 1 435 17 29Y 9 1 4 35

29 24h 1 36 525 12 69Y 1 3 84 104

30 24h 2 55 688 14 79Y 3 4 41 60

w-

~j(MOK) tremor beneath Mauna Loa Volcano.
- Upper East Rift and South Flank.



!/(MOK) tremor beneath Mauna Loa Volcano.

Earthquakes

Tremor Kilauea Summit Kilauea Flank Mauna Loa

Date
(m = minutes

(1974) h = hours) SW Rift Upper Lower Off-
Inter- and East East shore

Deep mediate Shallow 30 KM L-P s-p Kaoiki Rift Koae Rift L-P S-P PPL Remarks

October 1 5m 3m 24h 60 570 12 57 84 8,
2 24h 27 470 12 34 45 112 1
3 24h 57 575 14 44 1 74 100
4 4m 24h 1 40 564 15 60 2 2 46 95
5 7m 24h 2 23 665 8

I
64 1 80 91 15 KM- 1

6 3m 24h 1 36 828 9 94 2 54 54
7 24h 50 840 3 49 28 52
8 5m 24h 222 796 12 68 2 36 47
9 7m 24h 46 660 7 63 72 43

10 3m (MOK)l/ 24h 96 535 39 74 7 63 89 1 15 KJ.!- 2
5m

11 24h 31 461 10 24 12 1 8 80 2
12 24h 33 638 14 24 15 9 96 1

" 13
3m (MOK)ll

24h 37 578 18 21 5 1 15 116 15 KM- 1
" 14 20m 24h 1 1170 891 51 121 10 1 114 114 1

15 7m (MOK)ll 24h 1 151 604 42 81 14 80 188 2
14m

16 4m 24h 1 30 429 12 46 2 51 76
11 3m (MOK)ll 24h 3 80 640 30 95 14 62 119 2
18 24h 2 ! 21 372 34 81 1 7 89 92 4
19 24h 1 123 451 35 104 10 79 93 2
20 8m (MOK)l/ 24h 4 78 324 42 , 50 18 1 168 119

7m
21 24h 1 21 338 9 46 2 46 59
22 47m lIm (MOK).!l 24h 1 50 403 27 39 15 1 32 108 3

6m
23 8m 24h 1 15 514 9 50 8 1 15 34
24 34m 24h ,26 587 14 61 6 28 90
25 24h I 7 470 14 22 5 1 4 91
26 24h I 8 698 10 42 9 8 56
27 24h 2 564 23 25 12 1 9 34
28 25m 4m 24h ; 25 857 21 84 9 22 58I
29 4 [54 934 54 125 35 11 117
30 44m 24h 1 26 490 12 48 15 45 58
31 24h 2 I 25 721 16 72 6 28~_L __ ._

W
N



Earthquakes
Tremor

Date
(m = minutes Kilauea Swnmit Kilauea Flank Mauna Loa

(1974 ) h = hours)
SW Rift Upper Lower Off-

Inter- and East East shore
Deep mediate Shallow 30 KM L-P s-p Kaoiki Rift Koae Rift L-P s-p PPL Remarks

November 1 22m 24h 38 876 16 90 14 34 57
2 3m 24h 1 34 737 19 90 9 1 36 75
3 13m 24h 3 41 758 13 75 4 14 44
4 5m 10m 24h 2 46 733 12 66 9 52
5 27m 24h 2 71 736 6 62 1 10 50
6 6m 24h 1 44 444 5 45 4 2 15 34
7 80m 24h 105 412 17 51 2 4 32 2
8 5m 24h 15 301 5 25 3 2 4 84
9 24h 27 709 26 13 14 7 60

10 24h 32 392 11 64 5 78
11 24h 1 8 166 6 51 4 6 93
12 24h 23 293 11 58 5 1 5 50 1 15 KM- 1
13 13 167 11 67 1 2 6 36

" 14 26 425 29 84 10 5 66
" 563 36 14415 2 55 113 33 29 1

16 15 363 30 93 19 1 7 110 1
17 2 20 500 18 91 3 5 78
18 3m 4m 3 14 801 8 75 1 1 8 60
19 5m 2 13 506 13 74 17 68
20 1 23 594 11 75 1 12 72 1
21 10 23 719 19 99 2 2 11 83
22 3 782 18 16 9 1 6 69 1
23 4 837 24 19 15 7 80 1
24 2 28 806 15 80 3 57
25 2m (MOK).11 1 47 1001 41 140 35 1 9 93 1

6m
26 4 39 608 10 100 5 14 111
27 5m 2 32 600 9 99 2 7 81 2
28 1 10 508 7 88 1 3 42
29 10m 19 786 555 238 14 2 19 204
30 1 68 707 1142 97 9 27 183

w
w

11- (MOK) tremor beneath Mauna Loa Volcano.



Plus Koae (many near Kamakaia Hills and Rilina) .

Earthquakes
Tremor

(m = minutes Kilauea Sununi t Kilauea Flank Mauna Loa
Date h = hours)

(1974) SW Rift Upper Lower Off-
Inter- and East East shore

Deep mediate Shallow 30KM L-P s-p Kaoiki Rift Koae Rift L-P s-p PPL Remarks

December 1 8m 5 238 702 788 115 42 4 175
2 1 197 757 443 115 16 1 111 5
3 162 824 344 89 50 3 56 102 1
4 161 825 186 85 29 14 77
5 39m 9 27 720 285 169 38 2 198
6 1 4 908 316 33 47 28 117
7 35 451 263 133 16 6 269
8- 45 744 142 174 11 655
9 4 49 682 109 183 16 1 1343 2

10 58 643 151 239 7 1236 1
11 21 564 70 264 6 713
12 35m 43 631 24 124 3 14 575
13 3 101 725 113 402 23 1 1103

~ 14 56 523 122 186 34 4 899
~

15 43 652 604 72 20 1491
16 1 25 909 468 43 1 449
17 34 995 247 88 7 1 209
18 10m 1 74 1080 198 105 7 216
19 5m 73 1541 162 183 8 4 2 358
20 9 96 1127 205 236 63 2 182 6
21 67m 1 230 1010 201 189 36 55 4
22 6m 65 612 73 159 4 1 5 140 1
23 7m 3m 49 663 163 87 13 27 138 1
24 23 80 687 98 95 6 9 135 1
25 71 56 619 96 117 7 1 3 130 1
26 7m 25 40 829 93 161 20 7 121
27 3 36 912 63 155 5 3 100
28 2 33 1115 71 144 19 3 89 1
29 3m 52 1228 106 186 45 93
30 3m 1 25 1279 34 87 29 1 192 Count io-
31 24h 134 346 6045" 22 1 13 complete--

Kilauea summit
eruption at
0255, 12/31

.
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Figure 4. Map indicating limits of areas for specific pnemonic codes
used in the remarks colwnn of the earthquake summary. DEP
is a code applied to earthquakes with depths greater than
13 kilometres in the Kilauea region. SPC is used for depths
between 0 and 6 kIn, and LPC is used between 6 and 13 kIn.
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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), minutc(MN), and
second (SEC).

Epicenter in degrees and minutes of North latitude (LAT N) and west
longitude (LON W).

DEPTH - depth of focus in km

AMP MAG - amplitude magnitude, if determined.

OUR MAG - duration magnitude, if determined.

NR - number of arrivals (P or S) used for solution.

NS - number of S arrivals used for solution.

GAP DEG - largest azimuthal separation in degrees between stations.

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

2 ~
R./NR/ ,

1 -

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 4 for location of pnemonic code.

Duration magnitudes were not determined for events during 1974,
but this magnitude scale will be more complete and accurate at
lower magnitudes as reported for 1975 and later data.

The first part of table 5 lists all events located during 1974.
The second part lists only events of magnitude 3.5 or larger.
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21 1437 2b.84 '" 21.Ql 1 ':J':l 2':1.23 6. 13 2.' 11 0 •• .10 to .' 1.0 HEA
21 15 7 54.1 U '" 2&.02 155 13.~~ 2'3.':l1 15 0 •• • 01 • •• 1 •• OEP
21 1541 44.70 19 20.4& 155 12.'1':1 II.dO 13 0 13q • 0. 7 I .5 ,.. UE •
21 11211 HooO H 21 • sa I" 2':l.j~ ,;. td 15 0 115 .0. II • • .1 HEA

21 \CJ28 ~H .M I' 22. 'H, 15> i'1I.bQ 8.1.17 2.' n 0 •• .11 I. .' I .5 lJ K F-
21 21 2 ':I&.3b IV 23.81 155 2,$.26 8.b5 15 • 107 .0> H • • .1 U"
21 221a 22.24 •• 19.77 1':15 13."'1 7. 32 " Il 10 .09 • • 5 •• UE •
21 22.B 1 b. 17 19 22.2'1 I" 2':1. '10 Q.02 IV 0 " .Il' III .5 I ., W(F

2' " • 3u.':Il I. 21 .7'5 I" 2'::l.1l1 1 t • ':16 10 0 1'2 .13 II .So ·f 12.0 "EA

a os. 11. b.i! I' 16.1<1 ." 1.5. 1If 1f.77 '.1 ,. 0 .. • Il" • .' •• POL
22 I • 44.00 '" 22. 10 • 55 2 Q. f j 1(1.37 1. 0 92 .0' , .> ,.' U>F
22 153 22.81 I" II .48 ,5> l4. 1lJ 7. jb 9 0 157 ••• '0 .- ? I Sw'
22 I" 31 .00 ,. 11\ .... 1 .55 1$. 14 12. ?3 '0 • 1'1 .0' , .' ••• POL,. 2 2 Ij.3t> IV 1t~.OI 155 1 j. 02 ~.~q Ih 0 105 ." • .5 2. I POL

22 2 • IJ$.IIIJ •• 20.4c! 155 13.01 dd7 15 0 ., .01 h •• I.H UE'
22 2 • 1.3.10 IV 1R.IH 155 1$.4H 13.23 21 0 .,

• 111 ri •• I.. POL
22 2'5 e. , '5 ,. 18.01} I" lLeO q. 12 Ib 0 95 .09 • .' I.' POL
22 22' o.2~

"
17.7'1 155 1Z. if' 7.4q IS • I~O • 10 • •• u 2.3 POL

22 237 10. , $ ,. a.1b '55 24.71 !)."q 10 0 U2 .Il,. " I.> '.0 U<F

22 2'2 "4.b5 I' 23.74 15> ilh.o.lj 7.22 15 0 ". .0. " • 7 , • 2 IJI<F
22 , • 2<j.7'1

"
lq.7q ,5> 13. ~j lb.';':! 10 0 .7 .11 7 3,. 13.~ Il[P

22 '" 7 • 12
"

<!\ .L1S IS5 25. '0 7. b \ Ih " 7' .Ul'o " .b I .' HE'
?2 3')2 <J.b7 I. 21.j';J '" 24.'1{ b.j<j • " I.' .0. 10 I • , 2.b 5••
22 • I ~.s.25 19 21. H- 15> 2b.~'1 7.8$ • 0 20 • .., " 3.7 ' .. ri"
22 558 ')5.Ab I' 21/.92 I" 24.~U 7.78 " • ., .07 • .> •• 5••
22 729 GO • .53 I. 1 , .87 15> 12.1'\0 8.':IQ Ib 0 111 .0° • •• ... POL
22 11 31 58.0t ,. 2tl.OS 15> q.u1 b.q2 ,.. 15 0 7. • (I tl 0 •• .., lH:R
22 Iil211 ':10.3" 19 211.4'" I" 2':l.1I$ q.l , 2. I " 0 os .0' • •• 1 • , ""22 1821 31l.I.lQ I" <!? tit 15> 210.,>2 b.51 2. 1 11 0 127 • II 1 9 • 7 r?O III< F

22 I B2 U. ft.~ 19 22.27 15> 24. Sd b.':I' 1 •• 11 0 9S .10 • .h I •• UKF
2? lqB 41 • b8 IV n.'52 155 23.47 ':l.':l/J 2.1l 17 0 122 • Il, II ." r>.1 IJIl;F"
2? lQ~'" 32."'1 19 21 • ,Ii 15> 2~.tl~ 8.b1 I •• " 0 73 .n. " .7 I • 7 HE'
22 223 Q ')5.134 '" ;?4.2\ 15' 23.2u 'I.bb " 0 •• ·" • ., .7 U"
22 2345 51. 1~ 19 22."'':1 155 24.110 ~."2 2. I •• u 52 • 11 • •• .' U~F"

2S 037 ')2. ~S ,. Q.21 1>5 13. jij 0.53 2. I 21 0 ".• IS IH 2.' '.7 PPl
2S I" 2 j. 1 :5 •• 11:1.5'1 I" I':J.'J'I 8. 17 I3 0 Ull .Il' , .' .. , t(f)A

2S 151 u.Qq ." 20.3q 1':15 1.3. ~o q. j 1 " 0 lib .11) b ·, •• Uf"
2S • • lb.3b IV 2(1.">0 .5> ?u. $ 1 $.bj 1.' " U 12'3 • ok

, ., 2.7 5\';(

2S 41' b.OS I" 2'J.(1'1 15> 21 .otJ ':1.11 1 • .5 7 0 j39 .n " q~.lJ $ .... ':1 IJI'iF

23 41' 42.31\ ,. 24.';0 1>5 lb. h ." .' 10 " ., .Oh 2 ·, .' SiJC

23 ,,. 45.07 I' 21 • 18 , >5 30.4b b.Q4 2.0 I' 0 IO? .15 " I • II I.. HE'
23 b12 42.15 I' 2?'1 ." <!':I.Otl 7. 10 I • I " 'J " .11 ,. .7 ••• .,~F

70



.'0 E.RTHQU.fol(~ SU'~f·'''~Y LIST ~Ahf,. 3'

OHtGIN TIME Lll " LON • Ot~q,", A~'P OUR G,e R.S 'I E"' FR,
'fOR "ON OA HRMN SEC OEG "IN OEG ," " MAG M'G NR ... UI:.G SEC OIS <- <" WEMK

lq7q JUN 23 b'b 44.btl .. 17. 7 j ,;; lU.c-i b.U1 12 0 ". .07 • .b 1.7 POL
23 bSU 7. &1 I. 23.77 15' 2&. , I Cl.Uq 17 " "b .0· '2 •• , .0 t)K:F
23 ". 4 7 • 2lJ ,. 28.70 155 28.uQ 7.53 I •• '2 0 Ib2 .0' 15 .b ~. 1 UKF
23 • 2 1q. 0 j I" el.Q3 ,;; 21>.42 7.~6 15 0 '. • 11 12 I.' I. • HE'
23 "b Ill,). 1b ,. 21.1.01 15' 15. H 1 • '18 10 ° b' .0' 3 .2 • I SPC

23 \.H? 3b .23 ,. 55.00 15' Lilli 1.13.117 " 0 2b. .15 •• 1 q. 0 2/1.5 lOW
23 1435 35.tlCj I. tc~.17 155 17 • ., 1 .il.5') 2.2 25 0 102 .0. 7 , • I , • 7 OER
2' 17.52 q.~8 ,. 2.1.l.qq '5' 17 .1':5 .77 2. , 'b 0 "' ·,. 2 •• .'1 SPC
23 181.17 53. dll ,. ??.79 ,;; ('u.51l q. 1q 1.7 ,. 0 b• • Ob • .' 1 • U u",
23 165'1 j 1 .21 ,.ttl.en '55 1 1 • Vj 11. &2 " 0 112 .au b ·" .3 POL

23 21) 13 111.1') ,. 2a.btl 155 17.'6 2.2b ,.' 12 0 " ·o. 3 .b ,. b sec
23 21j58 2. 7 .0 J ,. 1q. 13 '55 lu.&2 'Lb8 'b 0 107 ." b .5 ?.£l UEIol
23 21j1l 27. ,c,u ,. 10.&0 '55 7.110 qb.q~ 2b , 2'2 • 12 " 2.b 2.U PUL
2' 21QIi 21. B ,. 25.30 '55 i.i.·;j 9.2t! 2.2 I. 0 ,n .0' • .' 1.2 u",
23 a,52 32.9£1 ,. 20.30 15' 11 • dl.l 'L2b 2.0 2b ° 17 • '2 7 .7 1 ." uER

23 2.525 51.1.12 ,. 2.11.20 ," 17. 2& 1. 00 .7 10 0 •• .12 2 ., •• SPC
25 2359 31.1 b ,. }9.jQ '55 11 .52 q.Oq ,. 0 .' .Db I .b 2.0 U,R
2Q Qt. 5.87 ,. 24.1 Q ,;; I7.2li 15.91 1.7 27 0 "5 .05 2 .' .5 OEP
2Q 22' "l7.qO ,. n.qu '55 2/1.'::111 9.72 2 •• 30 0 53 .11 , .- .3 UKF
2' 323 59. lIZ ,. 19.11 155 15. bU 7.'::IQ 2' 0 ., .U. b ., 1.1 <UK

2' OSO 14. b 3 ,. 21 • CJb '55 l'b.c?U 8.40 2. , 2b 0 .2 • 'b
,. •• ,., HE'

2' .37 ~1.2'9 ,. 22. Q I
1" 27."~ fI.c?1 ,.' 16 ° .0 .11 11 •• lob "<F

2' 1 t 13 57.0c? ,. 2.5.74 155 c?.5.'''' to.~5 2.2 22 0 'b .0. 7 .' ·, UKF
2' 12.5U r! • 1Q ,. 17.98 15' I 3 • <i c! 7 .05 , • 7 17 0 .7 .0. q .b 1.2 PUL
2' 13 .55 31 • '9b .. 21 • 3& '" 13.1b 7 • til 2.5 25 0 55 ." b .7 1.0 "ER

,. 1612 23.2" ,. a.lID ,;; 2b.en b •.57 , • 7 13 U 14' .0. '2 lou 1.3 U<F
2' 1612 I.IQ.77 ,. 22."'U 155 2l1 • .,rt ~.8& ,.. ,. 0 os .10 • ., I.q UOF

"" 1849 1'L 12 ,. lR.1I0 '55 14.~11 u.35 lob .- U 111 ·,. • • b 1.3 eOL
2' ZOIQ b.87 ,. 22.27 ," 24.01.1 b.cn 11 0 12b • 07 • •• 2.2 UOF
2' 2019 110.91 ,. ZO.SI '55 e; • ~ 1 (I.tlO 15 U q. • I 3 7 I." ".'::1 U'R

"" 202d 2b.Q] ,. 18. '58 ,5> 15.3Q b.'itl I •• 22 " 102 .0' • .0 .' <0'
2' 211 ~ 11F>.50 ,. 22.55 '55 2~.UI 7 .1'5 , .7 '2 0 .. .07 10 • I lob IJI<F
2' a b "5.82 ,. 22.29 155 2~.'n 5.&1.1 I.. ,. 0 12 ·u. II .b I., UKF

"" 22111 I, 1 • 14 ,. 23.20 155 C'~.lltl 1.3& 2. , C5 0 ,. .15 • .0 I.' IJI<F
2. UtiS 21 .79 ,. 21 • i!o3 ,;; 2~.tlv 7.21 1 •• 23 u 70 .0- 11 ., 1.2 -E'

25 332 33.67 ,. 24.33 '55 t7.'::It t • 'J 2' , .0 11 0 03 .11 l .0 ·, ~PC

<5 " • 35.01 ,. 21 .97 ,5> 2u.8'J &.57 1.7 17 U •• ••• 10 .b ,., S••
25 537 .5o.en ,. 32.57 155 9 • .59 25.b2 2.3 17 0 '35 .11 17 l. , ,. , H'L
25 ri' 1.14.34 ,. 20.811 155 11 .25 8.03 2.5 2. 0 70 .15 • • I I • , u,"
25 b20 30.0b ,. 25.08 ,5> ~3.61.1 8.23 , • b 'b 0 117 .Ob • ., •• Ul<fo'

25 • • 1 '::I. 4'l .. 23.50
1"

1'::I. 12 2.1I0 • 0 •• .07 , .b .0 ,PC
l5 ••• 35020 ,. 1tl."'7 15' 15.'J.S 7.85 17 0 b. .Ob I ·, ,.' e'L
25 2. • 4".82 ,. n.Ob '55 ?6.011 , .9.5 ,.. 2' u ., .0. Il .0 ,." u.. F
25 2' , 'JO.lb ,. 17.9il '55 l.5.otl 7 • &'J , 3 0 lOb • 0' , •• ,.. ~(Jt

2b 7 • 33.28 ,. lIi.~O '55 l~ • .5U b. 7 'J ,. U 150 .Ie b ·, I., <0'

2b 18/Hi .5. 18 ,. n.35 155 10.~'" '::1.50 , • b 15 U '" .DB ,." •• ut_~

2b c!0 .50 1'::1.30 ,. 19.5<1 1'55 11 • ~8 7 .79 , .7 2' U ., .11 • ·, , • < Ul:."(
2b 2.542 49.85 ,. 17.5Q ," l~.jl./ ll.49 , • 7 21 0 120 .114 b .b , .0 KOb,
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"vo EAHTHDUAIt !:. SUkMAlty LIST PAGE. 3b

Olo/tGIN fl""E LAT " LO~l , !)t.P T H AMe IJlJR G'e I(MS M," Elo/l1 E"Z
YEAH MO'~ OA ..HW~ :SEC OEG M'. OEG MI. .., MAG MAG N" "' O,G SEC 1>15 'M KM HEr~K

I'HI.l JUN <I 433 10.tl~ " 2J.Rll 155 U.Vo b.OO 2.' 2. 0 '2 .1> 1 • .' 2.' UKF

" ." 5.5.01 " 20.00 IS; lu.ob 6.7 'J 1., 22 0 an .Ilq ,
• f

,., UE"
27 II b 3El.3b IV 25.1>1 15'5 Ib.dl.l 1 .82 .S • 0 152 • 1C 2 1 • i! .S SPC
27 l11i "Cl.Ob " 25.37 155 17.14 .b' 1.' ,. 0 '" • , b

, •• ·, sec
27 1425 I.ll.l.d~ ,V 21 • 7~ ISS 2& .. 10 ""u7 1.7 '" 0 b, .llq , 0 .7 I • S HEA

21 15 • 24.44 ,V 21 .. 50 ,>5 21.1.2"J ':I.H1 I.b '2 0 '"0 • (18 V •• ,., S'.
27 1'5'14 1.I.so 38 " 21.l. Q 4 155 Ib .. 'H 2 .. 0 1 3.C' 2' 0 ,. .22 , .' /.l.1l sPC
21 1550 ,lu.Su " 2').29 ,>5 'f-.'1Q .70 I." 2' 0 .. .1> 2 .b • l SPC
27 ' .. t2 37.aQ I' 2u.!?3 'S> 1'5 .. i $ 1 .. 82 .7 • 0 lOb .OS 2 .7 ·, SPC
<I Ib5~ 2.b9 " 22.57 'S> 3.<i~ W.llq 2.7 7 0 3'2 ·., " 'J7.d 1'5. S ME_

2' 18" 1 ,)5.00 " 22.11.1 155 21.1.'1.5 1 .. bS , • 7 11 0 7b • /0 10 • 7 1.7 UKF
27 18 ')2 ~.uO " 1 q .. 1 0 15S ILo\! b.flU 2. I 2. 0 b7 ." , •• 1.' UE.
27 1~ 1 i 54.1.17 ,. lCl.QQ IS' '1.1.14 7. tl6 2.' 2' 0 .,

• , 2 " • f 1." UE_
27 2Ul.lil 32.153 " 14.92 ,,; q .. I tl ':I."th 11 0 ". .1< • .' I." uE~

27 2218 30.05 " 18.tl3 I'; is.Un li.8fl " U 129 .. 03 b ·, •• Kn •

27 U3" 23.41 " 23.18 155 22. n 1. a 7 1.7 20 0 " · o. • • ,j 1.1 UKF
2' , • 37.27 IV a.~o \55 t'.s.H~ 9.04 10 0 V5 .Ob 1 .5 1.3 UKF
2. \2'3 1.18.31 ,. 22.lJ'J 1", ;> II • l:l2 8.18 12 0 13? .07 • •• Z.? UKF
2. 321 u.oa IV 57.fl.7 'S; 3<o1.l:l1 'J.5E! 2.7 10 0 '" • 0- 2 • .> .2 KOH
2. 353 lil.5b .. 2f>.1I~ 155 c:'5. 7 ':> b.t3 '.0 23 0 107 • 1'- • • 1 2.7 IJl( F

2a so. 5'J.l1 IV 111.71 1'55 1':>.3~ 1. jll " 0 •• .Ub b •• I.' KO.
2' .,3 2li.'H " 22.87 155 2.'5" 2.li7 ,. 0 I'- • Ie 10 , .7 2.' ME'
2b 1034 20.dQ IV ~l.I. 10 155 I ';). 7/i 1.bS l,a IV 0 " .OV 3 .' .2 SPC
<P 1.5l.1'3 1e. 1 li I' 22.l'7 155 2'5.';)'1 Ii. jq 12 " 1>2 .07 11 , • b '.' UKF
2d 1> • H .Oll ,. 2Q.07 ,,; n.,n 11 • 'JO 2. , IV 0

'" I
.Il 11 , • 2 .5 tlEQ

2b 1S 1 0 1.48 ,V 21 • ~e '" S.~1i 1.03 Il " 10. • I 1 V I .2 <•• ME<

" 21 , 35.81 " ttl.52 155 IS • .:!" 1 • 1 3 ,. 0 1>4 • I 0 b ·, , .2 KOA
2a 2155 3.3/J " 24.1':> ,S; 16.41 .59 I .0 12 " "' • 1 ~

, .5 • 1 ,PC

" 23 • 14 • .:! 0 IV 12.1.11 I'- 2u.48 110.71.1 2' 0 Ib5 .l'M I' 1.2 ,,0 bLP
26 2341 ~ 1 • ~ I IV 2?30 IS; 2':>.U 8.28 , • 7 23 0 5l ." 10 •• r!. I UKF

zq ,>5 d.~" ,V ?1A.1':> 155 Ib.,3 ... .' 11 • .. • O' 2 • • ., SPC.. ~5j ')7.52 IV 22.f>r. 155 24.7') 0.U4 2.0 ,. • " .11 • .- ,.' UKF
2Q ,,, 2".&0 I' 22.4t. 155 "".4j 12.u8 " " 117 ·., v .7 ." \IKF
2V 1lS0 SIl.S£! .. 20.32 15~ ~.,)1 tI.90 'b • 75 ... • 1 • " I.' 'Jt. ;?

2V 1258 a • 1 '9 ,. c:',LUj 'S; 15.utl Z.OO 1.3 ,. v '0' • I 0
, •• .0 ,PC

2V 1320 zo.atl IV I7. Q8 '5> 1<01.,",1) 7.a,.. , • f ,. 0 ". • I (I 7 • 7 , • 1 "OL
2V 15 I 53. It1 .. 21.80 ,,; 25. j t 8. ';) I 1.7 " 0 '06 ." 10 • 7 1.7 HE'
zq 19j5 '1~.80

"
/.15.5';) 155 tl7.A.? 1'J. 71 >.7 17 • ". .1.7 3' • 7 ,.. KOb

2Q U5i 59.94 .. c:'3.ltl:l 1" ('lI.,n 7.7':> I •• 21 , 57 .07 V ., 1 .2 V'F
3. UiU /Jb.7Q IV t li. 77 1>5 HI • :l '> 11 .8" , • b 15 " VI .0' 1 .> ·, 'IE.W

30 "07 14.22 IV a .I\S '" lb.I4 1.5/.1 ? , 23 " " .1r II .7 1.7 U<F
3(1 5\" lIL':d ,. I /'l. b I I» I's.~.:l 7 • u0 12 • " ••• 7 •• ,.. "OL", 51" 1.'U IV ':JO.05 ''5 ? J .,,04 d.a~ Il 0 ". • I' " 2.2 , • 7 <>U
3. 522 j. 1 I) IV 27.1 (j '» 3'i.,SU .00 '.b IS n 'e? • I" " .' HI. I <0',. • I 1l.2.~1 IV 21 .4'" 155 ('1l."I7 4.<.t'l , .7 ,. n " • fit! ," ., .. , , ", f;'

'0 OZ' lI<l • .23 , , lQ.F13 I" li.:l7 7. /lc , • f " 0 71 .J? , .7 1.2 JJ~ ""
3. lO.U III • bq IV i I. $6 1':l"i "'''.'11 It. ,.. 2. ,

" • I , • • f ·" "Ea
3. " V 2u.Ul IV n.21 1Oj'l 2'j.!J~ ~.I' 1 11 n '" .11 1" •• ·, UKF

7Z



HIIO EllHHQUAKE SU... MlRY 1..15T PAGE 37

ORIGIN TIME LU N LO~ W OEPTH AMP OUR GAP RMS MIN ER" E.Z
YEU MON OA HR~'" SEC OEG MIN OEG MIN K" MAG MAG NR .. OEG SEC DIS KM KM REfltK

l'H4 JUN 30 16'11 21.U 19 20.58 155 1&.20 .., 12 0 50 .13 2 .S •• SPC
30 ICBS 1.26 ,. 1'1.04 155 13.5'1 q.b5 •• 0 • 0 .10 7 •• 3.1 UE'
30 224b 21.:31 " 1'1.58 155 10.a5 q.bb 13 0 10. • 05 7 •• 2.3 oE'
30 2351 35.6.! " 21 .3'1 155 2~.71 q.Q4 2j 0 73 .0' • •• •• WEA

JUL 1 0 • Iq.bq 19 22.£10 155 10.55 5.2/( 20 0 '7 • 11 • .7 •• UE'

1 "' b.l/( 19 2£1./(1I 155 Us .17 I .54 12 0 " .10 3 ., • j SPC
1 352 5.lIj

"
22. Q 2 155 2b .11 1.32 2. 0 " • '5 II •• ? • I UK'

1 1055 Q8.qS ,. II .72 155 32.7b 45.81 20 0 131 .07 23 , • 0 2.' LS\~

1 17 • 41.7b •• 25.68 155 25.Q') 11 .3£1 II 0 "5 .0. 10 I .' 5. , UK'
1 2041 33.35 •• 21 • b2 155 25.39 7. 0 7 1. 0 •• • .5 10 t.0 2 •• WEA

1 2125 58.24 19 lll.5u 155 12.31 &.29 1.7 22 0 b. • I. • •• 1 •• UE'
1 22 • 17 .87 19 23.01 155 25.35 7.50 1.' 2. 0 " .11 10 •• t.7 UK<
1 2335 ]q.82 " 22.82 ISS 2S.3l1 7.77 '.0 23 0 •• .11 10 .1 1 .1 UK'
2 015 13.83 •• 22.88 155 24.7b 11 • q& 10 0 10' .,. • •• 3 •• UK'
2 005 57.82

"
20.qO 155 25. n 9.21 1.' 25 0 77 .10 • .5 .8 WEA

2 1 3 23.37 " 22.53 155 23.&8 &.'10 10 0 •• • 0. I •• 2.5 UK<
2 1 5 lQ.9& " 19.20 155 11.74 r.q I 12 0 100 .05 7 .5 2.2 UE'
2 1 7 58.81 " 18.31 155 13.30 7.19 11 0 •• • 05 • .5 1.5 POL
2 1 • 17.94 " 25.18 ISS 2Q • .!b 7.24 2.0 20 0 101 .1 • • .1 I .' UK<
2 052 13.70 " 21.'19 155 34.78 .01 2.5 15 0 '" .1] 2' t.2 t.. MOK

2 541 27.28
"

18.&5 155 13.39 1.76 1 .7 23 0 7. .11 • .7 1 •• POL
2 551 29.q4

"
24. 14 155 )7.22 17. Db 1.7 20 0 '5 • 12 • •• I •• OEP• 553 S4.2q 19 23.':ill 155 28.54 8.qa 1.' 25 0 5' .13 15 •• 1.5 UK'

2 1536 33.49
"

22.50 155 11l.12 29.01 17 0 5. .Ob • I • I 2.' OEP
2 1555 5.29

" 23.1 1 155 IQ.bO 29.75 17 0 B. .05 3 I .0 t.1 OEP

2 1648 13.00
"

22.08 155 23.58 8.QO 11 0 8. .05 1 .5 1.5 UK'• 172b Q 1 • S3 19 1'1.08 ISS 15.65 5.Q8
"

0 '" • 12 b •• 1.7 KOA
2 1755 39.80

"
22. 18 155 25.21 7 .07 1.7 2' 0 54 .13 .0 .1 1.' UK<

2 1913 22.65 " 2S.';i7 ISS 16.1l1 .5' 1.5
"

0 'b .1' 2 .1 .j spc• 1'126 2Q.qll
"

22.01 155 25.b2 9.98 2.2 2. 0 bO .07 II •• .2 UK<

2 1945 48.82 I. 18.21 155 23.ll3 ll.bb 1 .7 15 0 10' .0' • •• I.S SW'
2 2117 .OB

"
22.21 155 25.5Q 8.20 1 .7 15 0 103 .07 II .1 I ., UK'

3 357 8.32
"

2C.30 155 17.93 1.98 1.0 1Q 0 7b .0. • .5 9Q.O KOA
3 1658 27.35

"
25.5Q 155 1b. 7 b 1.84 .' 11 0 lO' .10 2 .' •• SPC

3 2132 27.9] I' 20.12 155 12. 1Q 7.77 t.1 2. 0 77 .10 • .b t.0 UEO

3 2159 lI5.57 I' 23.75 155 23.98 10.23 I •• l' 0 10 • 0. 1 .3 t. • UK'• 0.' 12.9Q
"

19.&8 155 19.54 4.30 I .' 1 0 125 .07 1 2.\ 7.' Si'l'R• 055 31;.9'1 19 22.5'1 .55 24.80 9.66 1 •• 21 0 •• • 0' • •• •• UK>• 130 13.30 19 1l:J.92 155 b .13 6.7Q 10 0 ..8 .07 • 1 •• 2.b tJER
• 357 21 • Sll 19 18. 17 155 13.09 7. 0 1 11 0 •• .Ob • .1 2.1 POL

• .'2 48.33 19 21 .11 155 29.36 11.00 2.0 lb 0 "0 • 00 II 1 • I .b WE •
• b • 18.45 I' 12.07 155 4.0b 08.89 2.b 24 0 21. • O' " 1,1 3. 1 015• 1913 51 .9S

"
20.3Q 155 11.95 11.79

"
0 110 .0' 1 .' .b UE'• 21 7 27.20

"
22.0Q 155 23.28 8.79 12 0 .3 .05 • ." I •• UK'• 2129 59.81 I' 24.32 155 17.llQ 12.14 II 0 111 .0' • I .2 .5 LPC

5 0.5 41 .4ft
"

1'1. 13 15'5 12.00 9.88 13 0 •• .05 , •• 2.b UER
5 211 15.59

"
Ib.79 155 13.19 7.5& 1b 0 '" .00 10 1,0 I." POL
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" 181.15 ':15.40 IV 24.71; ISS 16.79 Itl.'H I • b 22 0 b' ·., 2 .b .- OEP
'b ". .54.<17 " 2a.25 '55 I 7 • blJ 1. 58 •• 13 0 hI .In 2 • • .2 spc

Ib • , 170b'; .. 23.02 ,>5 17.2'1 1 • .sQ .- 15 0 h1 .10 , •• • • S"C
1b '" 30.82 " 24. 10 ISS 11).4..1\ 1 • .H • V b2 • 1 11 2 .5 .h SIJC

'b O'b 26.22 .. 22.84 ISS 17 • 1tl 1 • bd .' 12 U " .07 2 .5 .? '0'
1. 10':14 38.27 19 24.27 155 lQ.3 .... 1 .80 .> 0 0 12 .ov 2 .' • • SPC

lb 1353 ~O.21 .. a.71 1>5 22. ~q A.il 1., ,. " h' .Oh 0 .5 ,., UK'

"
11132 /HI,7b " 21.?~ '55 Z9.,S'l 9.,Stl 2.0 20 0 " ·,. ,b 1.0 1• n "l'

!b 151\1 1.5.5'1 " 22.1)1.1 I SO 23.1f, 9,U7 13 • va •• b 0 .' <'.U UK F,. 1548 1 1 • q 3 .. ~2.82 'S> 22.'1b ·'.1J6 2.2 2' • ". ." 0 • • •• I'KF

" Ib14 <;4.70 .. 22.57 1';)5 23. 1h 10.5') 1.' Ib 0 ,- .Ob d .> ., jJl( ...

,b Ib57 u 1 .56 IV 22.kCl 1~5 n.~7 A. I 2: 2 •• " • .0 .no " .> .V 'Ill F

I. 1115 I 1 • '5 1 " 21 .90 , >5 Ib.c!ll .., 13 It ,. .It~ " • • I ." <U'
,b 1750 48.02 " 22.0,3 15'1 l7.c!5 2.00 I." \2 V •• .13 , .6 .0 '0'
'b 1921.1 32. 16 ,. 2'1. ('l1 'S' UtJ.2h '5.7<J 2.' " 0 121 ·" " 1.' "0 ,"<,. tqt.ll.l 2~.6u

,. 23.91 'S' Ib.(jU 1. 7~ .n • • ,.
." 7

, ·, ·, 'H' C
11 0>3 t'. 1~ to 22.59 , S> 11 .2'::1 2.00 •• 11 u "' • t I'

,
· I .0 '0'

11 75. 1 .3£1 I. 23. 1<j I SO 17.o" 2.00 .1 10 0 "' • , u , ·, ? 1 spC
11 ." q 1 • 1 tI ,. 22.1'1 , S> lb.(' 1 .., 11 II "' .05 • .' ., KOA

11 " • jt.l.92 ,. 22.11 '" 1 7 • ')u I • OJ 8 I .0 12 u •• .0 • • .0 .5 1C,1lA

11 PUt 55.utl ,. 2').QQ , SO 29.':>.5 lc!.28 2.u I> V .. .DO 12 l.v ·, IJo<F

11 14'31 i1j.4j ,. 21 .I\<f '55 10.1" ... 1• I " 0 17 • \i 1 • ·, ·, '0'
11 1'55~ '::I':I.7u .. ZO.'lZ IS,:) 3.':>1 7.2& 2.0 13 V ," • III 11 ,. , ,. b ~'F.~

11 1652 j l. 31 " 50.S? 15> I G. 11 ') 1 • ~n ~.~ '" II 213 • II "I " .. , _.0 "h
11 I 7,S0 r!..64 ,. 21.1 ':> '» 4 • .5':> ':>. '2 Ib It .' .11 ," ." ,., ~E l.i
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"VU EARTI1QLJAI\E :;UM~1,A~Y LI s r PAGE 57

O~IGIN TIME LAT " LON • OI:.PTH AMe DU< GA> 10/""$ MIN E~'" C"'YEAR MDN DA ... RMfIJ SEC DEG MH. l)Er. >!N ,e, MAG MAG NR NS "G SC C 1)[ S , ,< 'M ~Ull(

1q 7ij SEe 11 1q '18 H.lD 1. 23.88 ,>5 D.lIS I .8.3 10 U ., .U; 2 .' .2 sec
11 2145 (1.10 19 24.00 ISS 1~.7S 1 .80 , • 1 13 0 .. .00 , .' .2 sec
11 215& 3 ti • 1 7 , 9 24.38 155 5~. 71 1 1 .54 2.' 15 U 109 .13 29 '.< , .9 'ON
18 527 11.1.85 ,. lq.~ll 155 12 ..H 8.10 1.7 18 0 'U .U; 8 • • , .2 UER
'8 I 8 llQ.S2 1. 21 .90 ISS 18.25 1 .9b 1, • 11 0 87 .09 • , " 3/'1.& 'OA

"
01. 5U.llQ 19 19.63 '55 12.09 fl.bo '" 0 .3 .0; • .S 1 ,. Uf;R

18 10'12 21 • tl4 , 9 23. III 1 S5 2L'::l9 10.0b 1.8 1> 0 01 .07 7 .5 •• UKF
1. 101.1) '::Io.Ob 19 25.51 155 28.30 11 .20 1.9 13 0 il2 ,10 l3 1 .2 1 ,0 IJl(f
18 1250 20.b8 ,. 20.ZQ 155 lQ.24 1 • b.3 1.3 '" 0 t03 .04 • , , ,0 SwR

"
13t2 111.21.1 ,. 22.05 155 lb.Uj ij.l4 1.8 '" 0 '" .U4 10 .8 1,9 UKf

I' " 7 1&.70 ,. 22.05 155 24.90 11.2/4 1 •• ,. 0 b. ,0' 10 ,. 2,3 UKf
,B ,. 9 52.12 ,. 20.42 155 1<L 11 2.00 '2 U 97 .04 • " qq.O S••,. 19 , ':13.02 ,. 22.23 \55 17.82 2.00 1 , U , U 0 "9 .0. • • I .0 'OA
IB 23(12 b.2q ,. 21 .5.5 155 18. b I 1 • uti 1 • 1 13 0 " .10 • •• \ ,0 'OA,. 1 ? <lb.5/\ 19 ZU.30 \55 17.'lfl ~.OO 1 .3 ,. 0 82 .12 2 .7 .0 SPC

'9 , • 33. 12 \9 211.47 '55 1.,.27 2.00 , .2 , 0 0 '" .11 3 1 ." .0 SPC
19 b~6 ZO.ql) 19 1q. 81 '5' 11.1 • 'hl 7. bq '" U In • U7 • • I , • 1 UEW
19 15'::11 37. b6 19 tl8. 16 15' 31 • qb 28.5<;1 3,3 37 2 100 ,II 3b , "' 2.8 I( KII
20 123 2<;1.83 19 21 • 3<;1 1>5 6 • .53 !l.~h 1 •• 21 U •• ./Iq • .5 ., Ilf.R
2u 23' 2<j.5q ,9 2'1.53 IS; 110.16 8.29 2.3 12 0 \2. .Ok • 1 • I) 1.7 "0'
2u 728 15.03 ,9 1/l.26 155 13.2~ b • .53 13 0 •• ,", • ., ,., eOL
20 11 q5 50.65 " 27 .13 '5' 37.3'1 1. 70 2.1 9 0 212 .09 , I.' ., 1>101<
20 D59 t!b.9S 19 U.8~ '55 2ti.t:?O 9.l0 , • 7 22 0 h7 .dd , •• 1.2 UKF
20 1. 2 tlq. 19 1. 23.7~ ISS 2tl • h 1 q. U3 2.0 2' 0 75 .11 • •• .' 1I KI-
<0 Zltl/! 11 .20 " 20.'1U '55 t 3. 61.1 7.6b \ .. " 0 b. .13 b •• 1 .2 uF. 'f

20 22 5 1A7. 7 7 \9 20.50 1>5 13.0~ 8.29 17 0 •• ." 8 ., .b U,"
20 2216 15.94 \9 25.24 155 25 • .52 11.ti'5 1 , 7 .. 0 b7 .0. 9 .S ,5 UKF
21 323 45.56 \' 2tl.89 IS; 1b. 7 .s 12.11~ 1 • '5 " 0 83 .08 2 ,7 .< LPC
21 '3R 10.34 \9 21S.80 1>5 25.31:1 7. tll.l 1,7 15 0 R7 .11 I>. .' 2.' llKF
2 , lilt:?O 1.22 1. U9.8S 15~ a7 • ~ I 28.&2 2.7 2. 0 183 .13 35 1 .; 3.9 KON

<1 1 a27 5.53 ,9 22.01 ISS 28.l'>~ <;I.~3 1 ,9 28 0 79 • \ 2 11 ·, ., UKF
21 '5 • d.b7 \9 23.uU 155 1 1 • 1 2 1 I • 7 tl 1 .5 <I 0 ,. • 0 ~

, ·" .? LPC
21 1952 15. 09 \9 1<j.ZS 1~5 13. ~0 8.0 j 1.7 2, 0 •• • \ 0 I .8 1.0 lIE~

22 • 2 35.90 19 23.25 155 1 1 .72 12.03 2. 1 <9 u 32 .07 3 ·" .2 LPC
2< 95. 38. 16 , 9 23.a5 155 l7.b~ 1 1 .72 1.. 21 0 .\ .u. " ., .< L"'C

22 ,. 1 2d.<;Iq \9 23.37 155 17.~& 1 1 .9"1 1., 21 0 5. ,0. 3 .> .2 LPC
22 1&52 'L 1.1 1 ,. 26.06 155 2u.8.5 lU.9B 1 • 7 17 0 71 .07 • ., ., llKF
23 345 16.98 \9 23.23 IS; 17. 05 1 1 .9a 23 0 59 .07 3 .5 ., LPC

" ." 28.30 19 23.51 155 17.69 11 .80 1.5 21 IJ >2 .0. 3 •• .< LPC
23 8 2 5.76 \. 20.05 IS; tl.8-l 7.Utl 1.' 22 IJ " .12 • • • I.' U'"
23 • 3 53. cn 19 19.82 155 8.61./ 9.flU 1, • 15 0 75 .07 • ·, <., UFIoI
23 1248 20.Q2 19 17.52 155 16. 3~ ~h !l1 1 ,7 10 U I.' .10 , 1.2 2 • ,~ 'a.
23 1. 0 Ib.OIi 19 22.6"1 155 2a.<j7 1 0 • 1 U £1.0 20 0 8. ,", • ·, 2. 1 UI<F
2; 17 " 19.25 ,. 20.71./ 15> U.lb 10. I) 2 1b 0 os • (HI h ·" 1 •• 'JE ~i

24 0," ':J 7.27 '9 20.1l1 155 25.23 7. 30 1 .8 ,. 0 '2 .12 I • I 1 • 7 Hr.'"

2' 75b 2.35 " 31. ~d 15' u2.<?O 7.3':J <.- 1" l) "' .17 1" <.u ,. , MUll
2' q37 5U.02 19 22.76 , 5' 29.l./tl <,1 .17 17 0 1'3 .0. " •• I . '; Uh'
2' 1 1 17 7. b 0 19 i:!lI.2t1 ," 17.1<; 1 3. U~ " 0 .2 .07 < •• .' UE"

93



MVO EARTHI}UAKI:. SU""MA~Y LIS r "'AG~
,.

OIHGtli TIME LAT N LON " OEYTH AI.1P oUI< GAP RMS MIN CRM E~Z

Y~AR ,'''ON 0' HRMN SEC OEG MjN uEG II I 1\1 'M .""AG MAG '" .5 DE () SEC DIS ,. 'r< ~EMK

1~7 tl "p 2' 1312 17 • 39 " 2&.47 1~5 2':l.bt Ij.Oh " 0 12. .0' " •• 1.1 UKF
2' 1323 42.23 1q 18.75 \55 l':J.!lU 8.49 20 0 103 .V' , ·, 1.1 '0'
24 1325 S7.1CI " 25.12 \ >5 11. III 1. 00 " 0 12. .13 2 ·, .3 SHe
2' 202& B.9Q " 2b.56 I'> 3h.btl 02.\1'1 22 0 113 .11 , 1 • b b.> !~OK

24 211 q 1.30 77 " 24.IlA \>5 2n.2J d.be? 3.5 31 0 ,. .10 11 • 7 1.2 UK<

24 22tlS IU~ .56 " 20.71 \55 t:LbLl 7.Sli 1 .2 13 U b2 .00 7 ·, .q UER
25 22. 25.23 " 19,&0 155 10.911 8.MIl 3 •• 2. U .. ·" 7 • • 1 ., UE"

" 232 4~.O~ l' I q. 3h 1>5 ll.olj q • .H lb U .. .U5 • • • 1 .2 UE"
2> 3 • 21 • LIt '" t9.b9 IS> II.U. 8.2.$ 23 U ., • 1U • • 7 1 • 1 UE •
25 327 21.U7 1q 2S.3~ 15> 3b.22 1 .01 10 0 q. ·" 7 1 • 1 1 •• 1401(

25 71b 25.6':1 '" 18.bO 1':15 is.?t q.05 21 " 131 .Oli , •• • • '0'
25 10 2 30.29 Jq 21 .81 1>5 25.82 9.02 13 0 11 .Ub 1V ., 1 • 3 HEll,

25 1 LSi> :3' • ~4 " 20.0~ 1>5 H.S<\l b.ub 1 •• 17 0 1h .12 q •• \ • 7 UE.
25 to:? 1b 4./41; " 23.3'1 1':J':J 26. 1U I • h 7 2.1 21 11 ." .1. 11 .' 3b.~ UK'
25 20 2 51 .7:3 l' 19.7'1 155 to.'Il 1'1.'017 1 •• 21 U "' .09 7 • 7 1 • , L1ER

25 2018 50.22 20 9.05 155 31 .73 21.1l'3 3.' 26 0 22q .llq ., 1.7 3.2 'OM

" 23 • ." Jq 2':1.LlIl 15> 20.Vl 10 • 2 , 1•• 10 0 ,"' .0> 10 .5 ., UK<
2b 152 30.Q7 19 25.00 155 2Ll.u9 1 .211 1 .' 11 U 110 .13 • 1.1 .0 uK<,. 2 • 17.713 19 2:3.31 155 15.2'> .i0.5/:1 '.3 2' 0 5' • fit! ,

• I I.> OEP

" 3Y5 35.58 19 17. lib 155 1 t.I • .511 ij • 15 , .7 ,. 0 121l ." 7 ., •• POL

" 337 ':11.07 19 2.0S 155 25.8d 36.bl 15 v r'1 q • 10 " ,.v '.' LSI'I

" >57 25. IS 19 2.Ll3 I» 25.71 :So.'J9 '0 0 200 .0' '" 1 •• I.l.ll LS'

" 412 H.70 " 23.':11.1 155 1'J.51 ?"I.57 2.3 " 0 50 .OS , .4 ·, DEP

" ". 51.,02 " 20.116 1~5 11.n 7. 95 1 .' 25 " " .11 '7 •• 1 .0 uE"
2b 11 tlQ 51.vII 19 18.tllI I;; 1 3 • 1 I 9.01 1 .7 '" 0 lb1 .00 • ., 1 .2 POL

2b 1221 26.09 19 2.5.MU 155 ?8.27 8.32 2.2 23 0 71 .13 '" •• 2.r! UKF
2b 2038 37.3b 19 18.55 1>5 15.3"1 7. 'J9 17 U 12' .os ,

• V 1 .0 '«(It:.

<7 1b 11 tiS. 10 " ltl.31 ,;; 17. 17 16.'::ItI 21 0 ., .1 u ,
• 7 1.' OEP

27 19 , 16.39 19 17.70 '55 12.89 f:,. 0 1 1 Q 0 lb. .,. ,
~.~ '.' POL

2. 123 5.02 19 19.35 15> 15.66 'L77 2' 0 lOb .11 • • 7 •• KO'

26 120 5Ll.63 " I q. 1./ I I» 1':1.6Q 8.73 22 0 100 .,. • .b •• KO',. tl25 16.25 " 24.0b , >5 26.0':1 n."Id 12 0 " .11 1< 1 • II '.7 UK<
2' 102'::1 33.03 '" 17.99 1'5 12.'H> 9.22 '.7 " 0 loq • 1 ? • .- .7 POL
2. 1 t 1 U 12.d2 " 25.27 1'5') 26.11./ 8.92 '" " 115 • i' Ii " 1 • 'J 2. j U<F
2. 11 11 2.139 " 25.8!'> 15~ 2~.UIO If. 1~ 2.A 3<! " 43 .J> 13 ·, • • uKF

2. 1149 2.0b 19 17.'n )55 13. Vb "I • 1 1 2'7 " 1lI7 .11 q •• ·, PUL
2A 1517 41.27 '" 19.49 1>5 7.bh 1I.b'" 1> 0 2lb .14 11 2.:S , • 1 IJF J.,'

2" 202h 1 7 • 61l 19 23. 72 1'5 2.bl! '3.911 20 U 1?5 • , 3 1> .' 2.l! -IE. ...
2. a • 1 1 • 21 " 21 .5 If I;; 119.M3 10. b 7 , .. " U 12> • 1 ':'I <> 1 .2 ., i< Ot.
26 223b 47.28 I' 22.Q7 1'::1':1 U.711 10.1 t.I " 0 5' .07 , .> I.v UKF

" 236 28.30 19 22.':10 1>5 2').~tl 10.48 <l U ., .0. 1v .D 1 • 1 IlKF

" 23. 3b.llb I' 22.11 15> 2,).3'J q.'J~ 1 • q 25 u '" .13 LO ·, .7 lIl<.F

" 250 2.'39 Jq 17 • q9 155 13.25 Ii • 1 4 21 , D5 .07 • .> •• ..,flL

" 12 • 1d • .? 3 I' 27 .07 I>' C 1. bi 8. '::11 1. q 1 " U eo • (l ,I 7 • • .- UK F,. c!2Z'" 4.3.S4 lq 30.26 1" lIO.u7 Ii. II cl.3 12 " 133 .Il 10 1./ 2." MOK

'" 03> 101,'51 19 29.f18
1"

<iU.':I~ ~q .12 2.' 1q " " • t l' 1J 1 • \! '.' 1I0t(,. 13' 20.2"1 19 21. 3~ 1'3!i It:.jll 33. 'd 2.> <7 U " • (, Ii " .q , .7 1ll:.1o'
30 US. 3 ~. 1 I 19 23.23

1"
2' • j 1 7. 7 5 1 •• n n .7 • IV " .' I- • 1 lJi(F
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MYU EIlIHHQUAKr. SUMMAIoIY LIST ",AG!:. ;.
QRIGIIIl TIME LAr " LUN ,. O~f'T'" AMP UUR GAP H~IS M'N EOH ERZ

YEAR MeN UA I'1J.lMN SEC DEG to' I I~ UEG MI r~ KM MAG "':AG NR NS IHG SEC DIS " KM JolEMK

!'H(l SEP 30 b5/t (12.03 ,. 20.5 Q 155 12. H ~.b2
,.

" 77 • DO I .4 1 • 4 UEO
30 .4' 46.'59 ,. I q. 0 1 155 1 ~. 2 9 6.60 ,.. 25 0 '2 .u, • .5 .1 KOA
'0 055 37.~5 ,. 18.55 ,;; 1'5.11 1.57 11 0 'e> .DO • .; 1.4 KOA
'0 lu52 24.48 " 2'1. I q '55 20.';)] 11 .09 2.2 " u " .11 " .' ,., ~lE R
'0 1720 43.15 " tel. 1q 155 13.71 7,qq 1.1 20 u "' • D. 1 •• ., UEO

30 1757 uU.Cia " 14. 10 ,>5 1q. 80 33.89 2 •• " U '5' .0' 12 ., 1.; HLP
'0 t9tll 24.2<1 " 22.05 15~ 2~.btl t! • 1d 1.7 "

, 12 • (i e,; 11 .D 1.1 UK'
'0 2224 35.&3 1. 3u.87 155 tlO.bd '1.20 2.7 ,. 0 101 • '4 Ib 1 • ~ , • 1 MOK

OCT , 0 5 14.RI.I 1. 22.55 155 23.37 10.4b 1 • 1 15 Il '1, .01 1 .5 • T (jI(F
1 42j 10.25 " 23.83 1>5 3b.OLl j.tlb 2.2 11 U " .(l"l '0 •• 2.' MOl(

8 1 45.4'1 " 1'1.82 ,S; I 1 • 1b '1.35 20 0 .. .Ob • ·" .B IIEI(.,. 31 .66 " 25.01 ,S; YJ.b2 '5.17 • 0 '71 .U5 8 I .4 1 • j "OK

'" 32.56 " 25.70 ,>5 2tl.Ol 8.He 21 0 117 ·" Jj I • 1 2.t'> 1ll(F
"j 3' • 2 b " 1'\1.58 1>5 14.94 f1.u5 " U " • 01 ;

• I 1 .2 UE •
1036 29.98 ,. :H.28 155 U.9':1 I 1 • I 1 '5 U 135 .15 22 , • h ., f.E~

1056 8.01 " 2tl.3u 155 1 7 • n7 1.36 1 • , 14 U ., ."' , .4 • j S"C
105'1 7.97 " 2u.22 155 17 .58 C.OO .8 11 0 ,. .1' 2 ,., .0 SPC
1.333 30. II " 24.27 155 10.03 1.55 .1 8 U 100 .0. 2 ·, .4 Spc
1344 23.119 " 24.27 155 1"'.3'J 1.n .6 a 0 12 • III j , • U .4 SfJC
1943 2.23 " 24. 1U 1>5 20.107 7. 7 0 2.0 2' , ., .11 12 .6 ,.. UKF

, 2023 28. 110 " 31 • 11 '55 UO.tlU 1 • l.l b 2.' 1 U 322 .1b 11 38.1) 72.8 r~OK

2 252 ~5.47 ,.20.11 '55 12. I b ".j5 2 •• ,. 0 7. .12 0 ·, 1.2 UER
2 1 , 28.77 " 22.78 ,>5 25.4(1, 7 • 5~ 2. , 28 0 " .l3 10 .0 I .2 UK'
2 8 , 19.59 " 23.Q3 155 24.35 10.52 2.' 21 0 57 .08 • .; ·, UKF
2 , 1 \f).Q2 " 18.3b , >5 1'J.2lf 1)./)4 ,. U 10. • (Ib • .s 1.0 KOA

2 " 1 29.13 ,. 32.00 155 36.73 1 U• I 1 2.1 " U 148 .14 , I .5 ." MQK
2 1332 .b4 " 20. 12 155 23. 1 b 11 .05 " 0 .' .0; 8 .' • 'I UKf
2 1537 21 .79 ,. ~lj.07 155 Ib.02 1. 'JO 1." 15 0 ., .10 2 ·, ., SPC
2 19% j 1 • 16 ,. 20.25 155 7.q" ':I.cn 2.1 " 0 85 .l3 , I.' 2.5 UER
j lUUt) U 1 .:n

"
cO.53 , >5 I] .cb 'f.etl ,.. " ,) ., .08 • .5 ,., UEO

, 1810 54.e16 1. 23.23 155 2~. 7 7 Q.l:l8 ,.. " " 57 .01 1 ·, .7 lJl(r, 20lIJ 1. 45 " 211.,S'" 155 t 7 • ':)U 14. I q 2.5 " 0 " .07 2 ·, .b DE", 2123 8.84 " 20.1Q 155 13.'s11 a.6j ,.. 21 0 5. • , j I .1 1 • ? UEO
j 2251 10. lHI " 210.30 1;5 \O.~q 1 • b8 .' 14 0 14 ." 2 .; .2 SPC
3 2.522 1 (1.76 " 211.,SO 1;; 1~. j3 1 • b~ •• 10 Il 14 .09 2 • 7 • j SPC

" '" 1. 111 ,.211.h'! 155 16.75 1"1003 " 0 'h .07 2 .5 .' [)~P

" j28 17.76 ,. 25.0'" 1>5 26.<i(j 7. 4t! 2.2 21 0 " .11 11 •• 1.4 lJ"'~, 341 I tI. 7 0 " 30.77 1':15 54.01 10.04 2.7 11 , lB4 • 'U 'j 1.. •• 'ON
4 6'2 18.16 , q 30. t S 'S; 3Q.d9 1f.54 2.' 10 II '33 • lin q 1.' '.1 r10~, lull6 H.22 " 210.2':1 1':15 1 7 • '4l1 1. 38 ,., , j " .. .IV j • b ·" SPC

4 15il3 Ill. 7 ':I , 'j 2H.lll 155 35.01 1. 20 2.2 10 II ", .OM 2 ·, ., "~OK,
" 8 lQ.1J9 " 2 u. 11 1'J5 IS.'H 1. ,SO! .1 10 II 120 .11 2 .b ·" SI'C

5 0" '5.74 ,. 2fl.21 1':15 :37. Uf> .,.,.. • U 20T .OR , q 1 • J ~q. \1 ·~t1K

5 "j 3. t 3 " 20.27 155 11 • /:Iv 4.2il ,. 0 .., .Ob , .5 1 .?- (I~ ~

; , U • ':12.93 " ell. 11 155 2"'.<:13 b. 13 2.0 2j 0 .j ·'" l2 ·, ,.. ""
5 t 54 1 4&.70 .. 18. Q4 15'J le.7b tl.17 " " .0 .11'" • .' I .? "OL
5 th~b 20.31 " I <:1.08 lS5 I';). 18 7 .Ii 2 ,. Il ", .Ot- • .; 1 • (I ,OA
5 1 b5<:1 U7 • b 3 '9 2 14020 155 1b. U1 1.74 • n 1 o:~ • I) 'J 2 ., .2 SPC
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Hva EA~Tflr~IJAKE SUW~/dn LJ ST ~AGE. bO

URIGIN r II-lE cor tI co- ,. UI::.PTrl Af~P OlJ~ G'P IHIP; Mj' EO" C.,
YEAR MON O' loHH'N SEC DEG f'lll~ aCG ,.. I l~ 'H \\AG H'G ". NS DEG SEC OjS KM KM R£I~I<

1914 OCT , 1738 2.$.21 '9 24.3\ I» 1f- • c! I) 1.75 •• 9 0 7' .411; , .7 ·, SPC, 2023 21 .0 i ,9 2b.3u 155 3h. I ~ Lb 1 2.8 21 0 "9 • 12 b .b 1.0 "OK, 2216 41 • qO 19 24.17 15' 17, <(Il 1. 35 •• 9 " 110 • .7 2 .- .c SPC, 529 27.22 ,. 24.22 ISS 1b ,'ii 1<1.80 '.7 3b 0 " .09 2 .5 • 7 OEP, '33 22.82 ,9 2£1. ~q IS; 16.9"1 l/,1.91 1.9 30 0 .2 .09 2 .b ·, DEP

, 7 1 4d.19 19 25.31 I» 23.":IIJ 1i.72 1. 0 72 .1. • .7 I.b UKe, 1025 ':)7.33 19 23. IH, IS; 17 • 15 13.'15 1 ., 17 0 " .0' ; .4 .5 OEP, 11 U 7 .81 cO .04 155 28.30 42.81 1 , • In .,. " 1.3 '.0 Kl(ll, 112f:l 17.84 l' 24. I 7 IS<:- 1b. 17 1. 80 1 .:S '" " bb .0' 2 .4 .2 SPC

• 11 £I 3 1.0':) 19 17. 10 155 1 • 11 41 .01 21 ". .OA 23 2.5 1 • 1 '''l:.~

• 14 9 55.ttl " 2(1.00 1':)5 1 '::J. "lU 1./;18 •• 10 • " • 07 j •• ·; SPC

• " 0 42.41.1

"
20.60 155 17. I U ja.9!:l 2.' 29 U .. • v9

, 1.0 1.1 DEp
b " • .39 " 24.3<1 15' 16.23 1. 81i 9 • 7b .OB 2 .' .3 SPC
b 1544 9.73 19 2<1.26 IS; 17. 1 ~ 1.I.lh .7 9 " "' .OA C • 7 .4 SPC, 1b 1 o:? 18.58 " 20.29 155 Ii. b I 7. 34 2.' 2S 0 ,. .J' • .7 I.' UEO

b 18\ 4 '1. 2~ " 20.30 1S; 8. Ill.! 7, 5':1 LA 20 0 77 • 12 9 •• 2.0 I/EI<'

• 1'HZ £I. 11 19 ZI.l.U 155 1 b. 0 2 2.110 .7 10 0 bb .10 , .7 •• SPC

• 1941! 19.42 1· 21.1.29 155 15.1:)1 2.00 9 0 10' .12 2 1.' .0 SPC

• 2251 39.51 ,9 18.hQ 155 14.9<l 11.00 1.7 19 • It • ." 7 ·; .5 PDC
b 2252 19.80 '9 2t1 • 1 \ '" I~.~b 2.00 , 0 u b1 .13 2 •• .0 SPC

, 2327 34.5~ 19 lo.n] '" 15.j'l 9.<10 2.3 28 0 1 ~I.I .12 8 •• • 'j HCP

• 23.50 38.05 " 16.23 IS' 1':).6j b • 7 ') 1b • 111~ .It 6 1 • 3 1•• MC P
1 039 (l7.92 19 1'1.05 ISS 13.2tl ~.l~ 1 .7 25 0 77 .0. 7 •• .9 llt:.R
7 b3. 15.9b 19 ?(l.03 155 1'J.6~ 1 .73 I.' ,. 0 bl .07 , ·; .2 SPC
7 ,.. 12.87 1. 23.90 155 l'J.ul 1I. 10 9 " ., .0 • 3 ., .7 SPC

7 16t11 30.09 1. 2t1.21
1"

17 .68 1. 1 ~ .7 9 0 10' .1' 2 ., .5 SPC
7 1727 $7.b5 ,9 24.31.1 155 10.15 2.uO ../ 10 l' 13 .13 , 1 • t\ 22. 'J SPC
7 1811 S4. 0 3 1. 24.1 h 1" 1h. 1 b 1 • b6 1.3 ,. 0 bb .0. , .5 .2 SPC
7 19£12 ':)6.53 1. 2t1.39 155 11> • II I) 1. 9 ~ .b 9 • FO .., C ·, .2 SPC
7 2012 "9.12 1. 17. q9 15':) 13. 1 4 7.':>£1 18 " 101 .07 • ., •• POC

7 21 • 1.17.22 1. e 1 .74 155 27.19 9.51 2.' 2. " bO .1' 1U ·/ .5 HEA

• 010 1.15.67 19 2tl.23 ISS 10.13 Lid , 0 " bA .1 U 2 · / ·, SPC

• 0\3 37.48 19 24.20 1~" lb.02 1 • f, 6 1 ., 10 U 10' .,. 2 •• ., :WC

• 1"'
1 .£19 19 2£1 • 11 ISS 15.18 1 • 7 IJ •• 12 0 Itb .Ob ; • s .2 SPC

• 2'2 17.75 19 2£1.20 1» 1 7 • ti 1 1 • 1.1 tl .7 11 " .0 .09 , ·, ·, -"PC

8 bl8 31 .IiB ,. 23.71.1 1 ':l ') 15. 11 1. 4') I.' 19 " " .It j .' .3 SPc

• b5 '7 21 .27 " 2tl.31.1 '" 1 1 • 5':l 1.SIi •• J; • be .11 C • 7 ·, :iPC
6 824 5ll.07 1. IA.'l5 15' 14.10 7. \lq 21 0 •• • 0' 1 ., .9 POL• 1219 54.'B 1. 24.2b

1" Itl.c':l 1 .7i!J 10 0 71 • r,A , .b .3 :ir'C
6 "

, 3t1.90 '9 24.0'::1 155 1'.':1.57 1 • j4 •• 4 " 12' ·" 3 •• .3 1;1o'C

8 1b 12 '::I2.bli 19 24. 1b 155 lb. 1 1 1.33 10 0 ., .0 • e ·, .5 5PC

• 1719 24.'5A '9 211. 1 $ 1" 17.'" 1 • I tI .' , 0 ItO .07 2 ·, ., SPC• 2352 24.24 19 24. I tl 15' 1'::1.80 1.59 10 0 b3 .Uo , ." ·., sec
9 03' 13.')0 " 21.1.07

1" 1'J.-11 1 .8/1 1 • 1 " U 61 .0. 2 ·" ·, 51-'(;, 038 20.99 1. 211.27 '50 1b. 1 '::I 1 • Of b 10 r, 7<' .0' ,
• 1 .j SPC

9 144 2"'.7\ 19 22.'J0 1'J'i 3u.47 10.7tl -~. $ H 0 3. • IS " • • ·, "q",

• , , 15.71 19 24.2Q 155 1 b .vl 1.71 9 " 11 • OY , •• .4 SPC
9 7UD 25.'H ,. efl.~J 150 <' I • '55 'l.B 2.7 32 " 73 .17 I? , 1 • 1 UK'
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HVO EAlHHflUAIIE SUM"'A~V LlST PAGE .,
ORIGIN TIME LAT N LGt, I" OEPTH 4NP DUV GAt' VHS HIN EVH l-:RZ

lOl{ HaN DO 111(1"111, SEC DEG MIN OEG H'N '" />llG MAG NV " DEI> SEC 015 'M 'H RE~If(

IQ7/J OCT • ". 33. b 1 19 25.'11 '5' 50.60 IO •.H 2.7 17 D 125 • '0 2. ... .7 'ON• 12.3 7 ':1':1.10 ,. 22 • 11'\ 155 2!l.":l1l q.Qb '"A " " •• ." 11 • 7 ·, U<F• ,uSq (j • III ,. ZO-A':! 155 12.':12 8.79 , .6 21 0 6' .10 • .0 ,.' UE"• 1':152 26. j7 19 24. 1'5 155 1tl • 1 j 1 • 41 .7 10 0 .s .11 2 .s .0 .PC• llUb 9 • ..sB 19 1q. tH 155 6.tl8 b. 1 0 ,.. ,. V 7' .11 10 • • <.0 UE"

• l'Ul ';)9.04 19 50.22 '55 tlll.US I'L 10 2.7 21 , ,.0 .11 00 .. , ••• 'ON• 21 0 42. 1 tl 19 17.Q7 ISS 1':1.bll b. 7 ':I '0 u '55 .07 ,
• 1 , • S '00

10 1134 15.:S I ,. 18.'12 '55 23.31 j." b 2.U ,. U 11:'3 ." - •• , .7 5\'jf{

1 U 15 • 3o.Sb ,. 24.06 155 1&.1(,1 1.5. III ,.- ,. U 15 .07 2 • 0 •• 0'.
10 22 • 36.81 IV 5tl.(l3 ,;> 30.Ul c! 1 .9\1 ,. ,

" 1 10. .10 " · / 2.0 r(/(lJ

10 2251 21.73 ,. 2".52 ISS 21.1. III b.68 , .7 1b U 12_ .0. 0 .0 •• lJl( F
11 342 tHI.60 19 22.25 '55 25. 1b 8.~':I , • 7 22 U 55 .13 10 .0 1.5 IIKF
11 517 IIl.lo 20 7.26 ISS 32.1;12 22.7..s 2.0 ,. 0 21' .05 H , .0 2.2 'OH
11 .0_ 30.02 19 2b.03 1'55 35.12 .S3 2.5 13 0 70 • I. 0 1 • 2 7.2 MD'
11 0'. H.78 ,. 23.96 , s; 14.tl2 1J.21 .. , • 0 % · o. , ·, 1 .0 GLN

11 l1'1B 1':1.26 ,. a.S3 '55 11. td 3.flO ,.. 13 0 1321.12 ./ 11.5 10.7 IJEIoI
11 1335 50.8u ,. 22.23 155 24.85 to.21 1.1 15 0 7. .0. • •• • • u"
11 1331 54.4& 1. 22.81 '55 1 u• u~ 1-.00 , .3 , 0 0 12' .20 , 2.' .0 UEQ
11 lu5~ 11.21 ,. 23.5U 1'35 ~8.~.s Iv.~O 15 0 112 .1l8 '" .7 2 •• U"
11 IS , 30.08 ,. 20.?1 ISS lQ.co I 1 .50 ,.. 23 0 S< .12 • .0 .0 sw.

11 1150 lIu.75 18 51. 17 '55 28.71 311./)\ '.0 " 0 232 .10 " 2. 1 <'7 DIS
11 2030 11.0/.1 1. 20.58 ISS 8.10 &.CJ2 ,. 0 1.~5 • '0 10 ,.' 2. , LlE~

11 21 .. 3 1 .48 ,. 18.'l2 1':)5 13.51 'l.Sl 1 • 7 24 0 82 .0. J .s .7 POL
11 21U8 1q. 51 ,. 2/.1.27 1~5 1&.08 1. 7 /.I 2.0 22 0 "5 · o. 2 .3 .< SPc
'2 042 30.00 1. 23.CJ7 ''5 15.\j5 1 .82 .8 , 0 0 '2 • \ U I •• .s sPc

12 11. 18.81 " 24.(JI~ 155 IS. oil 1.71 ., • 0 12" .00 3 ." .2 SPc
12 237 2b.03 " 10.58 1'5 41 .02 7.52 21 0 122 .20 22 1 •• 2.2 ...
12 305 ~3.03 ,. 21 • 3/.1 ISS 13.b7 b,8b ,. 0 57 .13 / ." 1. " UE •
12 558 27,5b ,. 21l,22 155 1b. 1b 1 .15 .8 • 0 •• • Vb 2 .5 .2 SPC
12 11 tiS 1l'l.CjIl " 21l.b3 155 Ib,j5 18,bo 1.8 " 0 ". ." 2 •• 1.0 DEP

'2 1538 18.14 ,. 21l.211 ISS Ib.11 1 • 7/.1 11 0 .- .0' 2 .3 • 1 S.C
12 ,. 3 35./.17 ,. 25.2b 155 Ib.llb 11 .8b ,. 0 93 .11 2 •• .'i LPC
12 17 2'5 ';0.04 ,. /.lb. lib 155 1Ltl7 ')1.42 2." • 0 ". .31\ "" &';.1 7/.1.0 "U
12 17 53 .3S.B ,. 23.10 155 111. lI- 2.lIO • 0 113 .0. , · / .0 GLN
12 175CJ 40.11 1. 24.24 155 IS.He 2.110 • 0 110 .1 u 2 ·; .0 SPC

12 1833 Q.Clb
"

10.tlQ 1~5 3b.Qo .5.18 IT 0 15. .12 20 1 • 1 I.. H"
12 221.3 28.oQ 1. 11. 00 '55 2Lub '). q b ,.. 17 0 170 • '0 0 ,.. 3.0 SW.
13 <53 55.8'1

"
30.9CJ ''5 3":1.~U b.o5 2.3 " 0 " ·,. • 1 • , 2.' r-lOK

" '52 U'l.13 1. 22.00 '55 3C1. 12 I U. 41 2.1 2. 0 5. .10 l3 ., ·, 10K
13 "so 28.89 1. 2/.1.10 'SS 11 • c~ 4 • 11 8 " 22. • 1..: , ".' ,.? SPC

" 5 , 2b.v/.l ,. 211.btl 155 24.UQ 11 .80 17 0 '" .0. W .b •• I.lKF
13 .00 \2.b3 ,. 22.Bb 155 21<.dl 10. b 0 ,. 0 '" .07 • .' •• llKF
13 ••• 5.QU ,. .57 ISS tl1.e7 .5.,32 7 0 "" •2' •• 4~.l) Q9.0 uTS
13 t03f, B.OO 21 i'0.52 ISS /.l8.':Il 32,53 11 0 'So .3i'Ul ":10.'3 qb.~ l)f 5

13 12/.10 5.3.74 ,. 24. I q ISS 11.5b 1 • ') 2 1 • 1 • " 101 .n!'! • .s .2 SPC

" JlUS 55.95 ,. a.bO ISS 30. 12 10. 10 2.0 2. 0 so .11 " .7 · .\ MU'

" 17 5 23.38 ,. 211. I q ISS 1 7.05 13. ... 7 1 •• " 0 ., .0. < .W 1 .0 Dn"
13 l'B4 tb.% ,. 2Q.1.l3 ISS 17. 2 t ..- 1 .0 '2 0 10 · I , 2 .0 .3 SPC
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"va EARTI-'QUAKE SU/ol1'HdH LIST fol6,GE .2

OfilGlN TIME LAT
"

LON ,. OEPTtl ''" aVR G,P ~f.1S ,41 N ERN <HZ
YEAR MON D. H~MN SEC OEO MP~ OEG I~ ll~ 'M l'AG !-IAG NR N' DoG SI:.C DIS " 'M REMI(

1'17 1.1 OCT 13 2020 2&.66 " 22.1./2 1>5 10.'':17 \ • tll.l 1 ., 20 II 4- .00 C ·, .2 '0'
13 2355 3'5.77 ,. 22.73 155 2tl.!S1) 9.~O '.b " 0 "' · (n " ., .5 VKF

'" 0" 52.tl5 ,. 20.vc 155 8.2" 1.9tl 2.0 n 0 151 .Il 10 .1 .b VE"

'" '" :SO. 10 " 2'1.&5 I;' 24.t!3 'LI.l8 ,." !O 0 .0
• 1" • • T •• VKF

14 14. S'J.ll ,. 11.1.1.18 155 1U. 21, b.51 11 0 12' .13 • 1., '.0 VE"

'" 42' 1b. 15 1. 22.82 155 23 ..B B.llc 1.1 <5 0 " • III H .b •• VK'

'" 755 52.76 ,. 19.2& 155 til • 12 b.1l1 ,. 0 •• .07 b .5 1. , VE"
14 .57 1&.35 ,. Q,<Jf) 155 3U.1\1 4.1\2 2.b '4 0 120 • 1• '" 1.3 1 •• LSW

'" 1251 23.0b " 21.1.01 155 15.-'Q 1 .51 1.2 " 0 .5 .0. , ·, .3 SPC

'" 1653 15.84 •• 22.70 15~ 2~.22 10.0 l/. 1 •• n "
,. .14 12 .H .5 lJKF

'" lb~6 tjQ.a2 H cU.2t! ISS 1 b. 18 1 .72 .1 • 0 12 .1 U 2 •• • • SPC

1 " 17211 •• 2 1. 22.7/\ 155 U.14 &.8b ,2 0 •• .05 • .4 1.2 VKF

1" 20S.:? 22.2'1 ,. 24.24 155 th.Oij 1.73 .7 10 0 bH ." , •• .3 SPC

'" 22 4 l':l.tl\ ,. 24.25 155 1 b. 1 0 2.00 1.0 13 0 bH .11 2 • T 5.' SPC

" 050 "Q.'U 1. 20.37 155 12.21 7.33 I.- 25 , '" • III / ·- I • , Vf"

15 )3& 27 .0':1 ,. 22.1" 155 21:1,99 12. :3 (j 2.0 <0 0 80 .11 11
• H

.4 llKF
,5 '57 41 .54 ,. 22.51.1 155 2L2:1 7.73 11 0 .0 .0. d •• 2.3 VAF
,5 ,,, \'1.15 1. ZIJ.Ut> t5':1 15.9'::1 1.513 1.1 " 0 bO .0. , ·, ., SIJC

15 53.5 1b. 2 q ,. ~I.l • 1 j 15~ 1&.0" 1 .02 .7 11 " ., ." , .b ·, SPC
15 5"' 11.45 ,. 17 .59 I» 2j.~5 boO 1 1 .8 18 0 12b .1 d 12 1 • , 'Lf, SwR

15 • 4 18.bO " 21.1.23 155 l".u~ 2.00 • 0 b • • 1< , 1.0 .0 SPC
15 723 ~d. 15 ,. 2/J.17 I» 1~.71J couo .8 10 0 b7 .l' , 1.0 • ,1 S,",C
,5 750 3~. 15 ,. 21.l.25 15'; 16.24 lobS 1.1 10 0 71 .11 2 •• ." SPC
15 02< 26.l.lb ,. 26.13 15' 3u.l.l!! 7,9b 2.0 IV 0 "8 .'b " 1 • , I.' t-\OK

" .,. '5.3fl " 2b.~1 155 2'LIiQ Q.81 3.5 57 , at • I Ij 11 • T .4 VK'

" .1' 11 .84 ,. 2a.if! 155 1 7 • ::i II 1 .".s I.' lh 0 " .0' , ·" .2 SPC
15 11.l1 b 12.35 1. 23.55 I» 1&.3b 26.05 3.0 " 0 42 .07 , •• 1 • 1 Ilf.P

" 1432 H.78 ,. 27.92 lOS IiS.lle 6.M-1 2.5 '" 0 1'3 .10 11 1.< 1 .0 'ON
15 1<141:\ til. t f.j ,. 5'5.11:1 1'. 34.c!:l 2.98 3.2 25 0 '.7 .1 d .b 1 /,j • 1 qq.tJ OJs
15 1q59 ':>1. H 1 '1 31.1)9 155 3':1. d 7 b.14 2.3 21 0 8' .22 Il 1., 3.3 "0'

" 204ij 37.1':> 1. 2'1. 12 15" 17.11 I .4'j .5 • 0 123 ."' , ·" .2 SPC
1b 015 ':>.26 1. 24 • .57 155 17.b5 1.11 I.. 22 0 3. .Of: 2 ·, .2 sec

"
210 5.73 ,. 20. ttl 15' 11.b7 7 •.H. 1.7 25 0 82 .011 b •• •• UER

1b "3_ .sa • .5 3 1. 20.&1 lOS 1.'1. a':l 7 .32 20 0 " ."' 7 .0 1.0 LJH<
1. b47 4':>.33 1. 19.51.1

1"
fL j'i b.':I4 IH 0 ,04 .'" It' 1.1 1 • d IJtR

I. 727 3&.91 1. 18.81.1 155 14.17 b. 7 3 1 •• 22 V •• .0. T .,
• • POL,. IfiLl,? 25.4b " 28,/19 155 3':>. U. 1 • b 0 2.' III V ".• 11 , ·, ·, Ml)K

1. 21 " 52.35 ,. 26.3c 155 27. 'j/J 12.18 1 •• <0 0 ., • 1u 12 ·/ • 1I VKF
1b 2152 i.' 1 • b3 ,. 2f1.09 15' 31 • uo •• 2 2.2 12 u 20b .13 3 1.' '.h 1-11) ,.;

l7 • 8 52.32 1. 1fl • b U '" 13.12 9. 1 ~ 2 •• " u ., • 1i:' H • 1 .4 POL

l7 1Q18 5l:l • .51 ,. 18.1\8 15' 1 .5 • 11'1 b.lIb 1.1 ,8 0 _I ." , .b 1.1I POL
1 ./ 1517 3,S.uQ " "3. t 2 154 50. H 8.b2 '.3 1b 0 274 • 12 "" •• 2 1 .2 !4LS
l7 1d'j 1 51. u3 1. 23.0; t"'5 17 .,59 1. ub •• 12 8 III 7 .0. 3 · / ·" :;PC
l7 2010 "9.9a 1. 2".~3 1» 17. ~ 7 1. ,5b 1.0 '" V b4 .11 , ." ·, SPC
l7 c?02~ 115.92 19 22.9b 1'55 l"'.H 1.413 • 0 l7b .()b ,

• 1 ·, KOA

l7 20U 3 38.H 1. 30.9';1 1~5 47 .27 8.21l 2.5 20 u 151 .l< 20 ·, ·, ";(H~

l7 23 2 15.5" 1 '1 16.68 155 19. 12 29.0<1 2.2 21 0 lU?' .0/;1 1V .8 1.7 S,-H?
1_ 25" '14.90 1 ., 28. uO 15' .5').,50 1. 0 , 2.7 '4 0 " • 1u

, .< .b 1.10K
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",0 EAIHHQlt,6,,,,1::. SUMt-IAIH LIST PAGE .3

ORIGIN TIME LAT N LON - DEPTH AM. OUR GAP J.l~lS MIN ERM ERl
YEAR MON OA KRMN SEC OEG MI Iv DEG Mll~ 'M MAG HAG N' NS OEG SEC lll:} 'M 'H REMK

lq74 UCT 18 ." 2&.80 " ZIl.23 1>5 1&.Ou 1.83 • I 10 ° .. • DO 2 • I ·, S.C
18 &30 22.0<.1 l' 24.32 ISS 1&.37 1 .72 8 " 75 • I 1 2 I.e .5 SPC
18 8 • b. on 1• 30.38 ISS tl5.71; b.Ob 2.5 17 ° 143 • I 1 18 1.' I 7 • 1 KO·\j
18 10 3 17.73 l' 20.62 ISS 17.~" 5.10 17 0 •• ." ; .' I •• 'OA
18 \ t 28 1~.q8 l' 20.3& ISS Itl.09 :B.08 2.5 32 0 .5 .00 5 ·, I .' DEe

18 1237 42.68 I' 11 .36 155 0.89 '::12.5'1 2.' 20 0 212 .00 " I.' 3.0 eOL
l' 2042 20. t <.I l' 21 .23 155 16.'17 \ • tlb I .2 1 , 0 62 .07 • .' •• ,OA
18 2131 42.98 " 21 .36 155 Ib.O~ 3~.8q 2.3 17 ° b5 .05 4 .8 2. 1 OEP

" '" 3b.<.li! " 22.47 155 17. 23 1 .3<.1 •• 12 0 " ."7 , ., .' 'OA
10 4" 414.':10 " I'L 16 1>5 12. e 1 7.96 1.7 2b 0 85 .1 U 8 .h •• UER

10 5 5 50.69 1. 1q. 7 4 1'55 9.uu 7. u 1 2.0 23 0 131 .12 • .8 I.' UER
10 531 1 .84 18 58.26 155 27 • ~2 .SZ.O':! ,.. 24 0 238 .11 '" 2.~ 4.2 OIS

" '15 5&.44 l' 2B.OC, 155 24.50 25,80 2. I 22 0 75 .00 12 .8 1.7 U<F
10 I' 2 2".87 l' 20. 18 155 Ii.utl 7.86 2.4 lD 0 180 .lD 12 1 .4 2.2 UE"
10 t'U8 20.62 " 23.22 ISS 17 • 14 1. b 1 1 • I I' ° '0 .09 , .5 ·, S.C

20 0>3 17.40 " 20.33 IS; 20.2" 5.<.10 2. I 22 0 "' .0' 5 .5 1.0 S'R
20 "9 5'5.81 19 20,01:1 1>5 12.0<1 7. b 1 '.3 28 0 79 .14 • .0 1 • , UE"
21> 22& 23. ln 19 1<.l.f\1 ISS 11 .82 9.70 c.9 '" U 85 .12 • • I .4 UEI-i
20 .29 52.&3 19 20.79 155 19.~3 4.11 2. 1 25 0 52 .13 , .b 1.0 50_
>U 7 • 5Q.47 1. 19.03 155 15.wl3 7.2~ 1 •• 23 0 1\4 .08 • .5 .6 K"

20 ". 29.u5 19 24.25 15~ 1b.{j~ 2.UO .7 1O 0 .7 .lC C .8 .0 SPC
20 9" 12.01 19 27.98 155 27.4~ b,2() 1.8 22 0 81 .13 13 .7 2.6 UK'
20 "9 21.30 10 413.75 154 S 1 .78 .H.31 2.9 25 0 293 .13 b' 9.2 1.1 OIS
2u 1559 5.28 19 24.15 155 25.2'" 7.8b 2. I 19 0 II> .07 10 •• 1 • C UK'
20 17~7 1.80 19 31, 7 1 155 39.bo 7, WW 2.3 17 0 6. .24 ,. 1 .0 3.7 "OK

20 18 9 51.68 19 211.83 155 26.vl 7.611 I .7 22 0 '5 • I b I 1 .9 2.0 IJKF
20 19jb 51,57 19 22,711 1;s 21.1.')':1 8.b2 1.1 21 0 55 .0; 9 .b 1.3 U<F
2u 21 1 '5 2.45 19 19.67 15'S 13 •.n 6.91 I.' 25 0 •• .12 7 .7 1 • 1 llER
20 2211 12.83 19 17. 43 1;5 13.11 9.30 2.1 2b 0 12. • 1 I' 9 • 7 .7 .UL
20 2230 45.67 l' 20.08 ISS 9,98 7.02 18 0

1" • 1 I 7 .- I.' U'"
21 351 6.27 l' 26.72 155 21\.68 11.65 18 0 80 .09 \4 I .0 •• UK F
21 6 • 27,76 l' 31.81 155 39 •.S9 5.51 2,3 21 U H4 • 1b 27 1 .0 2.9 MOK
21 620 3.94 l' 2u.88 155 1b • Wq 17.18 I • 7 '" 0 "' , fltj 2 •• ,. n, P

" 16U13 44 • .il l' b,58 155 27.1i itl,22 2.4 15
"

199 .0' " 1., \.4 LSI"i
21 2 13 1 57. (I II 19 22.05 15> If,.20 2b.05 2.0 21 0 .1 .07 4 .' 1 • I) JlEP

22 321 4':1. 19 1. 19.04 155 1$.58 9.06 2.' '8 0 b9 • () I) I ., .7 UE~

C2 ." , • b2 19 20.2Q IS> 10.911 7.tU 1.7 2' 0 80 oil 7 • I 1.0 U!:.~

22 810 ".011 19 18.t19 155 15.50 7.111' 19 0 1," .ll,.. • ·, .R K"
22 10 15 7 • 17 19 31 • £18 155 39 • .s8 b.84 2.' " 0 84 • 14 27 1 .0 c.O HUK
2< 1023 .s • 11 19 20.117 15> 13 •.$1 ., • 17 18 U k2 .U'1 • •• 1 •.( IIER

22 I 7:3 7 1!1I.65 19 2~.53 ISS 2U.':I1 8,'10 1 .9 C2 0 '3 • I 1 8 .b 1 • '1 u"F
22 1859 UQ.7j l' 24.2& 1;5 17 ." 7 1. ':11 1 • 5 1. 0 h3 .OR ? .4 .3 sec
22 CO.:!1 3 j. 1 0 19 2u. 1P- 155 11> , 0 I! 1.£111 1 •• C2 0 '. .09 C ·, .2 S.C
23 ". ':Il.'H 19 2£1. 1 '" IS> 15.05 1. 7'l 1 .9 2. 0 '1 • 11 2 .' ·, SPC
23 435 III .6'1 19 24.39 I" 1 b • U ':I 3,53 .6 10 0 .. .13 C 1 ." ?o sec

23 7 , 10.92 19 2.i.04 IS> 17.19 1 • 39 .8 12 0 •• • Ob 3 •• .3 5PC
23 556 27.66 19 19.29 1>S 1':1.0tl 7 ,86 22 0 " • 1 1 I .0 I • c +<0.6.

" 925 £15.06 '" ll.i.8l:1 1" 15,1.2 1,80 I •• 1, U 11 , • \lh b ., 1 .0 '0'
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"Va EARTHQUAKE SUMt-lAHY 1I ~n '"'AGE b'

ORIGIN TIME LAT N LOt. , DEPr~ AMfo' llUI-/ GAP H"IS (";IN EHK EHZ
'tEAH "ON D' HRMN SEC DEG MIN OEG HIN '" MAG H'G NH NS uEr, SEC VIS ,M '" '1EMK

1971.1 OCT " 1125 I.l • q 1 I' ell.29 '55 1 , • ~tl 1 • ~" ,., I' n ., .0 • e .3 ·, SPC
z; 1426 56.26 I' 2u.22 155 11 .63 q. 7 t ,. e " u " ." 1 •• ·, VER

" 1 b 11 U~. 09 19 19.82
1"

11.5,5 6.90 , • 7 19 0 " .07 ,
• b I ., UEH

" 1922 29.'59 " 27.61 15' ~2'''n q. 1 '5 '.7 <3 0 ~b3 .1] 23 2.J .9 LI:R
23 2038 24.2/.1 19 22.7b 15S 1"'1~ 2.UO •• 11 U 7. • t ~ 2 .8 ·" KOA

" 0 5 2" • 7 5 " IIL';!9 ,» 11.87 8.45 , • 7 18 0 8' .05 b • V 1 .0 UE'

'" 012 28.20 19 1q. 7 0 ,.- tI.82 8.1.13 , .8 IS 0 78 .Ob 9 • b I .' UEH
e' 'v, 7 .04 " 23.20 155 Ib.9j 1. 7H .8 I' 0 ,. .09 , ., .2 SPC

" 228 ".""0 I' 17.51.1 155 14.94 8.5t.l \,7 2' 0 '2. .'9 7 .b ·, POL

" '27 21:1.'18 19 23.9b 155 15.':>1 1. b 1 10 0 7Z .U7 2 .5 • .1 SPC

'" bIV Sll.?2 I' 22. 19 155 2tl.b2 10.j2 3.0 " 0 '9 .IV 11 .7 .J UKF
25 13' 21.7& '9 l8.K2 155 1'S.oR tl • 2 1 17 U 122 .os 5 ·" I • I KOA
25 '5tl9 .08 19 23.74 155 lS.lli 1 • /.II .' 12 0 ., .ut, I • J .2 spc
25 122" 28.24 19 22.11 155 17.72 1. 85 I • 3 , U '8 .10 5 ·, • U KO.
2. OIv YI.e,3 '9 19.75 155 1 I .60 8.20 17 0 177 .06 • .5 ·., UEO

2. 542 II.9'} 19 31.80 155 I.I{).UO 7.16 10 U 13A .19 27 e. I 3.9 "0<
2b ." 24.01', '9 29. 15 151.1 50? .'n 10. U9 18 0 258 .09 <8 3.v .v LER
2. 1223 1i7.8b '9 19.4tl 155 I 1 • '=''=' 7.95 " U 9' • t () b .8 I.' UER
2. 1242 35.98 19 21 .03 15; b. tll 5.tllI 21 0 9U .15 II ·, ~.'j lJER
2. 1320 7. 30 ,. 19.83 155 1 1 • ~'=' ~.b9 3.' 2> U 89 .08 b .b .5 llER

2. IB2 53.?3 19 19.51 '55 11 .l;~ 9.82 2.' 25 0 .; .13 , I .0 .5 UER
2b 1425 26.74 I. 19.'H 155 13.71 9. 10 II 0 I" .0' • •• 1 .0 u,"
eb n43 1 ~. 41 19 1M.lOl7 155 15. td 5.':18 IV 0 117 .09 b • 7 I .7 KO •
2. 23 0 0.26 I. 2\.36 15':1 h.01 7.98 'b U 103 .11 • I • 2 .5.3 UER
27 227 5q.8~ 19 24.02 155 1':1.81t 1 .52 L5 " U b' .11 3 .S ·, SPC

27 238 59.17 '9 37.98 1>5 50.40 23.30 2.7 " U 154 .13 3D I .5 3. I t< or~

27 5\9 27.56 19 22.34 IS,=, I 1 • 1 ':l 1 • <I '5 II 0 9. .U7 3 ., • v <a.
27 937 30.25 I' 26.80 155 ]V.21 9.Ll7 18 0 132 .12 II 1.1 3.7 ;·lUI<

27 1059 3 \ .37 19 C2. 1 7 155 1 tl • 1 tJ .91 I ., 10 0 " .Iltl , .2 ·, "~A
27 12.15 20.~a 19 22.00 155 115.33 2.4'1 I •• 17 U • 5 .0 • ,

• v 2.? '0'
27 1516 38.01 19 2U • ." 1'5 b. I U 8.23 17 0 lOu • I 0 7 .9 2.4 IJER
28 elt 7 32.3b 19 22.t.\) 15~ 211.Uj \f.8s '" 0 10' .0. ,

• I .9 UKF

" 55Ll 3Ll.96 " a.07 1':15 18.04 LOU I •• Ib U .8 • I u
, ·, .' KOA

28 • I 6.(.01 ,. 2. 3. I ':l 155 1 Ll • 7 1 1 • t>':l 8 U III • \14 J .J .2 GL~:

2' 808 26.72 '9 20.37 155 13.1>\ 9.6U 12 (> 11' .OC- I · I 1.0 UER

28 1143 31.':11 19 31.7? 155 3':l.~1 b .97 2.3 II U I"" ·" '" 1.1 V. I MO'
28 1 153 35.4/1 ,9 22.'H' 155 17 • O~ 1 .7 S .9 II 0 " .00 e .5 .2 KG'
2' 1313 U.Llq 19 2Ll.25 155 1 ':l.ld 1 .81 I • I ,. 0 .' .09 , .5 • ? SPC
2R l.~':lb 38. 1b 19 1q. 4 q 15'1 13.~4 7.34 1•• <5 0 72 .13 I .' , • 1 VER
2. lU~7 .SA 19 22.1 q 155 1tl. U0 1 .2.0 loU 10 U " .U5 ,

• 1 .2 Kno

2d 15 9 I, • 0 1 19 23.10 155 17 .6n 2.00 9 0 112 .., 5 1.2 • oJ SPC
2. 1bltj 5~.92 " 2<1.2" 155 11.58 1. ':13 ., 12 U .1 ." 2 ·, .2 st'C
2' I' 2 118.61 20 4;'.27 155 17. U2 It.OO 3.2 17 (J .~ I U • I.Sll,j" 22.e '1q.!l UlS
2R HI/HI 32.88 19 (>3. 1R 1':10':5 17.23 1.5':1 •• ID 0 9. .0. , .7 .3 ,Pc

" 21 9 34.21 , 9 2'1.36 1':1'J 2ft. ~d q. U 2.' 32 0 50 .12 " .> ·, IJKF

2' 2113 b. 1 6 19 22.05 '55 1h. I ~ L 19 9 0 80 ·"' ,
.0 ., K.uA

28 2213 32.56 19 22.41.1 I" 17 • 1 ':I 2.00 1.0 I" 0 " ·" I 1 • IJ ·" K(JA
2' 2248 '10.7'1 19 20.'11 155 1q • U'I I • ~ 6 1 .3 12 U ., .0. b ·, "lQ.1l 5 I'j I(
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HVO EAIHHf;lUAKE SUM~'Af.iY LI 5 r FAGt-. .5

ORIGIN TIME LAT N LO' • Ot.PTH AMP OU' GAP RMS M II~ E'H ER'
YEA~ MON DA HRI~N SEC OEG t-:IN lJtG ~'l N '" MAG MAG N' NS O'G s>C UIS 'M '" REMK

l'H4 OCT 2' 2 , .3&.00 to 2tl. I 0 15> 1';l.ij';l 1. 15 10 0 '2 .00 3 ·; ·" SPC
2' .11 .'5 " :n.tl3 1>5 58. 17 '01.20 2. T 1O ° 2" .12 ," "., I .; KON
20 ." 35.24 to 23.10 ISS 1':i.2~ 2.UO .' 11 ° •• • I I

, .7 • U SPC
2' 11 31> 3 t • b8 to 2tl.2S 15';l 11 • 7 tl 1. 'II 1 • I 15 U .3 .OT 2 .; • ? SPC
20 12 2 34.75 IV 31 .38 155 39.77 8.61 3.1 " 0 " .IT ,. 1 • U 1• > "OK

20 I" 0 13.29 IV 17 • q 1 155 30.';l2 a.bO 2.' 21 0 " .1' 15 1 .2 2.0 HEA
20 1438 43.89 IV 21 .9:3 15':1 18.2il 2.00 I • 1 1° 0 T. .00 " .7 .0 'UA
20 11I/,j1l e.110 to 23. 1b 1>5 17. 11 1 • bl.l •• 10 0 .. .07 3 •• ·, SPC
2' l'

, .3b.t10 to 23.00 155 17 • ~2 1.22 •• • 0 IT3 .07 3 •• .S SPC
20 11,55 sa.51 IV 22.7Q 1>5 17.lD 2.00 .' 11 0 7• • 13 2 .y .0 KO'

20 18';)7 32.33
"

24.59 ISS 2';l • .5tl 8.b2 3." 2. 0 73 • I 5 10 ·, 1 .0 U,F
20 2038 14.78 to 25.b7 1S5 lb.711 2.UO •• 10 0 20. •uv , I.> .0 sPC

" nss 3.35
"

25.07 1>5 1&.6ll 1 • 7" 1 • 0 11 0 13" • 1U 2 ·, ·; spc
2V 2310 56.26- to 25."1 1S5 3!l • .s 7 1 • 1b 2.1 7 0 217 .05 20 1 • " <.jq.o MU'
50 020 49.82 IV 25.31 155 Ib.';lj 13.92 2.1 2. 0 7U .0' 2 .> .7 1)1:. f'

30 2IU b.8! to 23.13 155 17.ctl 1.39 1. " 15 U .. ." ; .5 ·; :;Pc
30 322 tit • bll " 21.1. 12 1S5 2.5.Q2 8.5'::1 1.' 1b 0 lU7 .0> 7 .> 1,0 UKF
30 "" 31 .01 IV 22.23 155 211,71 8.01 1 .7 " 0 78 .IV q •• 1,7 UKF
30 US5 2b.~'3 IV 22.bfl l~~ 17.2:7 2.00 •• • 0 111 .11 ; .' .11 KOA
30 5 1 3'J.19 to 21'>.30 15' 2~.7~ T.l.lq 1,'

"
0 IS' .0 0 12 ·, 2." UKF

3U 551.1 3b.'j1,j " lA.CJ9 155 1:3. 3\) 7 • 1 1 15 II " .05 • ·" 1 • ? POL
30 • 1 1 • 9b " 20.39 "> 1~.c!~ 1 • b~ " U 101 • 1(I • .b .U S.~R

;0 1 11.11.1 6.75 to 23.01 ISS 17. UI 1.72: 1 .2 13 1 .7 .Ob 2 •• .2 SPC
30 1.51.10 27 • '3 7 " lq.~~ 155 18.c!7 2.94 2:. 1 IU 1 11b .11 • .b 2 •• KOA
30 131.12 'J2.% to 24 • .3~ 1 s; 17.93 1 •.H 1,1 11 0 172 • IU 3 1 .0 .> SI-'C

30 '" 0 1 t .83 " 20.59 I» 1.S-il 8.11.1 I> 0 17' .0. 7 1 • I 2.2 UER
3U 1510 2.5.22 " 20.50 1S> 19. 1 b 2.27 1 .3 1U 0 .,

.IJ~ • • > 11.1.0 Ii ,.~ k!
30 \b'Jl 21,j.7 j " 22.Ml 155 17,U 1. 71 •• 11 0 .2 .05 2 • • .2 'QA
30 171.12 6.82 IV 22.07 15> .,So • .,su 10 • 11.1 2.0 Ib 0 17 • I 0 I. ., .> f-IUK
30 un 0 43.02 1V 22.3.3 155 30.12 10.50 3.2 33 0 ;q .IU " .7 ., t~(J I(

31 1.158 2\=1.22 IV 22.t>5 155 17 .9 j 1 • U1 .' • 0 133 .01 " .5 .5 'OA
31 ,"2 "s2.1.18 1V 22.40 155 17 • .,s 1 1.30 1 .0 13 U l.l2 • U8

, .> • • 'QA
31 bib ')'L4\ .. 22.50 155 17 .09 2.00 1 .0 12 0 02 .1" j .y .0 'QA
31 • 1 4b.Q6 1V 21 .77 15> \1, . .,5 .91 1 • 1 10 U " .07 " ·" ·" 'OA
31 02' l.iB 1V 22.1\1 155 17 • 1i.3 "s.j~ • U ,. .Ob " .' 3.q 'OA

31 10 1 48.84 to 21 .83 1'55 2.b1 8.'J4 3.9 2. U lOb • IU 13 1 • 3 •• I~~ f.I
31 1011'J 22.07 to 21.138 1'5 2.'JII B.bb 3,7 2R 0 ". .13 " 1 • 3 • 7 "E"
31 17 21 3. 14 1V 211.4":l 155 1":l • 1q 2.25 I .3 IU 0 .. .0' b ·" III • II SLr,'lt
31 184tJ 37 • 1 q to 20.2£' 1>5 18.I.IU 30.17 2.5 31 U " .0'1 b .d 1 • , nEP
31 to 5 "sj.40 IV 2.s. Zq 155 1b. b l 1 • 8 'J •• 12 II .2 .0' 2 .0 .2 SPC

31 204£, .3 7 .72 1V 24.3f1 155 1 "/ .55 2.00 .d 10 0 73 .11 2 .ri .0 SPC
31 22 1 ':l2. 0 1 to 22.22 15' 17. tlU 2.uo 12 U as .09 " • h • II 'OA
31 2330 lIS.52 to 23.09 1 » 1 7 • HI 1.5R 1 • 1 15 0 b" .lJb ~, ·; .2 s~c

NOV 1 110 27.79
"

22.12 155 Itl.l':1 .va 1 • ':i 1. 0 "' • II'" " .2 .2 '0'1 , • 47 • .50 1q 2l1.19 IS> Ib.28 I .1 q .7 11 0 .7 .10 , · / ·; 5PC

1 21' 112.22 to 21 .62 155 Ill. 1\ I • ') j I • 1 1" 0 " .11 " • I • U '00
1 223 ]lI.55 tv 22.88 1S> 11 .0 j 2.0U 1U 0 1U1 .0' 2 .> \,3 'UA
1 ,"0 10.811 " 20.77 1>5 J 1 .IJ~ 8./'8 2.0 2b U " • 1 r.!

,
• 7 1,1 Ul:it
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HVO ORTHQ\.JAKE Sl!"'iM ....n LIST +-'A [. I:. ••
OIOG!'" TIME lAT N lO~; • DEPTH u,p DltW GAP ".S ,~ I N '.H E.Z

YEAR "ON O' HRMN SEC "EG MIll Off, /·,1 ,~ ,. "'G "'G N. 'S OEG SEC U'S <M '" REMK

1914 NOV , "2 28.36 " 35.&2 lS~ Ub.~~ a. 1 a ;.0 13 ° .3 .17 <I 1." 3.; <ON

\ 427 25.29 ,. 22.ul \55 t 1. H 2.00 , .0 11 0 41 .11 3 .< .0 '0'

\ 511 ttl.7S ,. 22.6& ,;; 17 • .s I 2.1,10 • 0 113 .1 n 3 .' •• <D'

, '12 uS.33 \. 17.fll , » 13.0'7 8.9Q ,.. <0 " 10" .,. • .7 ., POL

, .41 4b.~n ,.15.28 \ ;; l~.Ob .0' I.'
,. 0 ,..

• \4 \ II , • b 5. \ HLP

, 1033 /J 7 .0'5 ,. 23.82 ,;; 17 • 3'1 ,7. 1.0 10 II •• .05 2 • J
, .3 SPC

\ 13/J 7 12.48 \.22.6U \55 3D. 1a \ tl • On 2.0 ,. ij ., .0. U •• ·" MOK

\ 15211 3lol.5b \. ZO.tt. \ ;; IO.'n f.liZ 1.7 ,.
° 83 • 07 7 ., •• Ul:R

, \. 3 'l8.tl3 ," 21 .77 '» Ie. 0 1 1.1,0 I., 13 " Jq .11 ,
• I Q9.11 <0'

, 1 b 36 ZoS.2ll ," 2&.50 '» 21.n ".42 ,.' ,. 0 71 .12 12 ·, 2.5 uu

, 1728 3.7 t \. 22.&0 15~ 17.11'1 1.73 10 U .. ." 7 3 ., .3 '0',
"

, .52.89 \.17.26 \55 13.~c! 6.':12 17 U 157 .0. b , .0 1 • '5 POL

< 0 \ lU.28 \. t 7. (,4 , >5 l.s,<,lU 8.36
,. 0 11. • 117 < .b ., POL

2 137 In .02 " 22.78 \5; 20. , c! 7.61 2 •• 27 U >2 .U '2 · I I.. uu

2 232 H.b3 ,. 22.55 155 17 .21 2.1,10 10 0 11' .10 3 •• .0 <0.

2 "2 31 .2& \. 21.1.29 ,;; 17 • ':l':l 2.00 •• 10 0 7b .,. 2 • I .11 5PC

2 lS' 2.L ~o " 2.LOJ ,;; II.tO I .3b \2 0 .0 .0' J •• .3 spc

2 ;;7 27. btl ,. 22.5f, ,;; 17.21 2.1,10 , .0 10 II \\4 • 0. 3 •• .11 '0'

2 • \ 52.53 \. 22.70 , S> 17. 07 2.00 11 v R2 • 12 2 •• • 0 .0 •

2 '35 .3c!.81 \.23.73 '>5 1t>.I1~ \ .7h , .2 IS " •• .0. < • • .< 5PC

2 "J 57. en ,. \11.05 15; I.Lb5 9.52 \. 0 207 .Iltl 7 •• 2.? UE'

2 .21 • 53 '" 23.11 15~ lb.n2 2.uo •• '0 " n .11 2 " o:! • 1 spc

2 ." j6.~6 ,. 22.37 1';)';) 17 •.n 1 • .52 ,.\ '" 0 .,
• V7 J .0 .' '0'

2 " , oS. tit! ,. 23.19
\ " 17.17 1 • U7 •• \0 0 ., .0 • 3 .d , ; SPC

2 113? 38.66 ,. 22.B \ >5 1." l.S 2.uO •• 10 0 ,,0 .10 < • I • V '0'

2 lQ51 5".86 \. 51.57 ,;; 111.$8 12.21 2.; 17 0 15? .0' J; ,., ·" «U

2 11,20 7,92 \. ZZ.36 150; 1 7 • ~~ 1. .34 .- 0 .\ .07 ,
• J .3 '0'

2 21 • .07 \. 3U./.i8 15" 13. Be 44.25 2.2 12 , <00 .\0 bb 3,1 •• 7 DIS

J jj< 1 • 19 '" 20.'1';) ,;; 1q. 1 .5 2.06 , .3 17 0 .7 .05 b ·., Zrl.b 51',w

3 ". 109.'13 ,. 22.58 \ ;; 11 • 1 7 2.UU II ° " .0" 3 .n ·" <0'

3 5 0 U.bl '" 18.94 ISS lS.01O 8.01, ,.. 2J 0 II? .0. 7 •• .h <U'

3 154'1 2.4.3 ,.20.31 ,,, 19.~'::I 1 • to 8 ,.' 12 0 '07 .0' , ·" '111.11 s."
3 1&1'::1 12.03 " 20.58 '» I"L 12 l.td , .3 II h '5 .05 • ·, "49.0 5~,1o/

, 1616 .56.0b ,.2.5.21, 1'::l'S 17. I~ l.'::Iq •• '0 " '7 .v. , ., .? :;PC

3 18 , 1.u'::l ,.23.1':1 ,;; 11 • .5 1 1 • j~ • < 10 u Hi? • v 7
,

• • ·, SPC

3 2041 58.UQ ,. 32.3/:1 ,S> ';)lJ • .5q 7 • .5 I 2.2 11 , IR\ .17 <. 2.v \ ., 0( Ol~

; 21 • H.OO ,. 18.9,3 15'::1 tI 7 • , I 7 .73 , • < " U ,7< .\7 '" ,." ,.\ '0'

J 2.n2 29.b8 ,. 2.3,01 ,SS 17. .51 1 • 36 • < \ 0 0 '0; .07 3 .n .3 SPC:

• 0 • .:0.01 ,.22.10 1S' 17.01 .' , , .0 '" 0 .. • 1/ f'l " • • ·" '0'

" jO' 2&.77 '" 19.hb ,>5 q • .s .. 8.1 q 1S 0 •• ." , .' "
uEIoI

" >2\ Q'::l.S' '" 111.9ii ,S> &.80 ~.2U 17 0 '" • 0. 0
• b

, .? liE ...

" 550 I • Q~ ,. 2'1.27 , » 17.b,5 1. '::lli .7 Ii " "5 .01> 2 .0 .2 SPC

• 7 , 3S.4b ,. 24.25 ISS 1f-.O'::l 1 • 1 ... •• 10 0 " · o. < ·, ., SPC

• 710 1j .b9 " 210.21 IS> 17. I h 1• .3"1 \ .0 " " b2 .O~ < • • .2 SPC

• 10 • ~e . .30 \. ?4.i?1 I;; I ':I. Ii ':I .., , V " " .U r ., ·, ~"'C:

• 1 0 31 O. 1.3 ,.25.f11O 1'::15 24.13 Ill. 11.'\ , .7 11 II ". .0. ,
• 0 .h U'f

• II 3 12.70 '" 2/.i.5"=, ''5 16.53 tI.OO < 0 II. • 1.'
, .' , .0 ~"c

, 1145 5&.42 ,. 21 .27 l'::l~ tb.Oq 31 .27 2.2 21 0 " .no • .' "I> Ill: I-'
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"Va EARTHQUAKE SUMMA~Y LIST ~A,t.~ .7

ORIGIN TI ME L" " LON • OEf>TH AMP au. GAP 10-15 M! I~ E.n EOZ
YEA~ MUN OA HRMN SEC OEG MIN OEG ~l I I. 'M MAG MAG N. NS O'G SFC OIS ,. 'M RE!4t<

197 l.I NOV • I< 5 2.01 19 2'5.1.17 I» 1b. d 0 2.13 •• 9 0 I," .08 • I.' ?. SPC
• 12111 S 7. '2 19 21.1.23 1>S 1').9~ 1 • b6 2.0 19 0 b3 .11 2 .5 .3 SPC

• 121.17 h.l.l<j " 24.23 IS5 16. 11.1 1 • 71'\ 1.1 1> 1 •• .09 • • • .2 SPC
• 1 "1.1 \ tl9.08 19 22.7" I» 17 • .52 2.1)0 9 0 III .0. , .7 .0 'OA
• l~ll'j 20.tl8 19 eU • 18 155 IS.btl 2.UO 7 (, 120 .09 2 I • 0 .0 SPC

• 191.l2 1I<j.02 19 2'1.05 155 1'5.07 I .1.l9 .7 " 0 b3 .10 , .' .3 SPC
5 020 2.30 19 24.31 155 Ib.~B I .72. •• 10 0 7V .09 2 .7 .3 5PC
5 >47 20.<Jb 19 28.~7 I" 10:>.95 2~.38 2.' 32 0 ;S .09 10 .7 I .' DEH
5 259 ~~.83 19 21<.25 1>5 16.31 1 .7fl •• 10 0 71 .0. 2 •• .3 5PC
5 925 47.07 IV 21.1.09 I'- 1~.97 2.00 .' 11 0 bl .1'5 2 1 .0 .0 SPC

5 7 8 5':1.78 19 23. 1b 155 17.1'1 1 • uS •• 11 0 99 .Ob 3 .5 .2 SHe
5 .17 27.j8 " 23. ttl 155 23.~7 8.09 11 0 105 .Db 7 .7 I.h UKF, \033 .78 19 24.33 1'5'5 Ib.3n 1 .84 1.7 Ib 0 7b .0. 2 .' .2 SHC
5 12':>6 15.77 " 20.':18 155 1h. 'H3 t • 8 ~ I .3 12 0 92 .07 • .5 qq.o ,OA
5 1331.1 32.8j 19 25.29 155 tb.b:> 1 .8\ .A 10 0 1:s2 •O. 2 • • .3 SPC

5 13lJlJ 20.96 " ttl.tlQ I.- 15.01.1 7.<:13 I •• 25 0 91 .10 • .0 I • I 'OA
5 1345 4.4'1 ,9 I q. q 1 tSS 1 "' • 27 30.96 2.2 27 0 55 .07 5 .M I ., OEP
5 lU4(j 26.91 19 2/J.~5 15~ 17.56 1 • ':l '::I .R 11 II au .05 2 ·, .2 SPC, 19 ,

5~.8U 19 25.IHI 155 Ib •.H I • b 0 .8 12 0 142 .07 2 .5 ·, SPC
5 leUl 3&.55 19 24. 1'1 15' 1~.1'1 .b9 .7 10 0 b5 .10 , .' 2. , SPC

, 19~0 9.50 ,9 2'1. 1'1 155 15.74 .99 !O 0 b5 .13 2 .M •• SPC
5 2030 56.35 19 2~.'H\ 155 1"1 •.H .78 1.8 18 0 50 .00 , ., I.' 'OA
5 2052 33.31 19 2'1.30 155 15.M'::I 1.12 9 II b8 • I' • I • I • 7 ,Pc, 225b '14.01 19 2U.OS 1'5 17. 7~ 1 .03 .7 R 0 l~c .07 2 ·, ., SPC

• 118 9.5'1 ,9 24.20 ISS 1&.20 1 .8U 1.1 12 'I 71 .05 , •• .2 SPC

• ". 20.42 1. 2'1.25 155 1b.UI.l 1 .81 •• 10 0 b7 .05 2 .' .j.! SPC

• 151 51 • 1q 19 24.0'1 155 15.98 1 .15 1.1 " 0 bI .0' ,
• • .2 SPC

• 3 7 lllJ.qO IV 21.113 1'::15 21.l.IJU 7.54 2.0 21 0 79 .0' II ., 1.1 llKF
b 350 2.35 19 24. 1q 1'55 1&. UI 2.00 9 0 .. .09 ,

• I .0 SPC

• 352 53.5'1 19 2/J.l1 \55 Ib.Uf) 1 .18 .7 9 0 .. .Db 2 ·, ., SPC

• 7<4 113,2& IV "0.15 ISS b.UIJ c.33 17 u 118 .10 R 1.0 2.7 UE"• 750 114.30 IV 24.2'1 ,'- 1 7 • bq 1 • 3 1 I .3 I' 0 .2 .,. 2 .3 .2 SPC
• 8" 51.41 19 45.90 155 3.51 31 .51 2.2 27 I 21. .13 " I •• '.7 HIL

• 1221 57.v3 '9 23.9b 155 1'::I.bb I .Ii" .8 II 0 70 • U9 3 ., ·, SI-'C
• 1/J45 55.12 19 22.r,1l 155 11.1'j 1.17 1 .5 " 1 .. .07 , .' •• ,OA

7 0 2 41 .05 19 18.01 155 13 • .!U 7.~1 1 • 7 18 0 97 .U9 R • I I.' POL
7 531 .sll.S8 19 20.02 155 19.20 .5093 1 .4 II 0 107 .OM 7 .0 '.9 S/l~

7 • 3 34.49 IV 25.55 155 lb.b~ 1.& 1 1 .4 1. 0 125 .0. ? .' .3 SPC
7 1111 27.jij 19 18.45 155 13.'::1 .. d.08

" " " .1l7 M ·, .8 PUL

• 0 4 .52.0il 19 1'3 .... 0 155 32.j') ~.5u 2.' 28 II 117 • I • IS I • II I., LS"

8 345 52.00 " 1.22 155 21.q.s ~O.~O 2.' 31 I 172 .10 'I I • I >.' LSI'

• 'J< .91 19 21.1 • ur 155 15.8& 2.0U .8 10 (I '2 ." , I •• .n SPC
• 758 ':l.33 19 22.94 15' 26. I ':l 9.n6 1.8 2l U 55 • I? 12 • I .7 UKF

• I USb 15.85 19 24.19 ISS 24.0" q. ,n 2. , <2 0 " .12 9 •• 1.2 U~f-

b 10'38 5/J./J3 1. 19.78 155 b • .s7 8.U/J lb 0 " ." I U 1.1 I • 7 UE"

e 21 3 22.74 19 25.'11 155 3"'.1/J 2.52 2.' "I II 51 ·" 7 .8 '.' '.... Ol(

• 022 .' I 19 27.'::18 155 2& • .S3 d.tl/J 2' U 79 .12 12 ·, 1.7 UKF
9 052 21 .57 19 19.99 155 1 I • '::I il 8.2'" I • 7 '" " 84 .1> h .8 1 • II lJl:1<'
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MVO E4RTHQII/IKE 5Uf'o1MA~Y LIST P HiE. ••
ORIGIN r JrolE L" N LON " OEPTM AMP DU" GAP R~1S MI (~ '<H "l

YEAR r~ON OA HR,o.1f\l SEC O~G MjN OI:.G t-i} ~ 'M MAG MAG N" NS Otl> SFC OjS ,., 'M IU.M~

1 'n 4 NOV 9 t ':)3 .2> 19 t9.?j 1>5 20. I 4 5.118 2.0 1. 0 114 .0. b ·, ., swR
9 ''" 1'.).74

"
21 • b 0 \')~ b. fJ 1 9.40 3.0 " 0 128 .12 • 1.0 .7 UFO

9 1455 IHI.l &

"
19.38 155 ?O.tb u.6'J 11 0 151 .0' b ·, 2." l)~.R

• 1522 58.92 " 20.29 1')5 19.02 1 .99 10 0 9' .0' b ., Q9.1\ ~\'JR

9 201& 1&.&5 ,. S7. '11'1 1':l5 29.&3 39.#\9 C3 0 2" .09 " ,. 1 ' .. OjS

9 212" 33.21 " 18. ~ 1 1':15 11 .30 1. tll
"

0 lCO .a. 7 ·, ·, 'OA
9 221& j7.83 " 2.7(\ I'; 5.'j~ 27 .4h l.B 13 " 31 II .15 " 25.5 t 10 • I} PPL

• 2231 35.&7 ,. 1b." 7 1>5 ILI.9a 8.13 2.1 1. 0 21" .05 , 1.' 1 ." POL
10 153 14.72 " 2a.1'l7 I» ?'J.5U 10 • .sQ '.2 3' 0 " .13 10 • 7 ." UKF
10 15. ';).12 19 2S.0fl 1;; 2':1.84 tl.tll.l 2 •• '" 0 7h ., , 10 .9 1 .2 tlKF

10 .,5 3&.71) 19 25.42 ISS 16.M! ~.O5 1 .2 13 " 12' .07 2 .5 2.' SPC
10 915 15.90 " 1&.85 1" 5 U.~O b.77 1.' " U 12' ·" , 1.1 2.9 S.~R

10 135b ::l.08 1'I S9.l,j(l ,5> 27. 10 31 .14 1•• 1. 0 '"' • II 7 " 1.0 2.h "U
10 1722 49.43 19 18.H9 '" u7.8'J 8.J'j 15 U 172 • l2 " 1 ." •• XU,\I

11 3 • 14.21 19 23.24 155 17 .2"3 1 • u2 •• 11 0 70 .07 , ., ·, SPC

11 520 u t • &8 ,. 19.51 155 9.11 7.19 1•• 20 0 " .12 " ., 2.0 IJFIi
11 521 1':5.91 ,. 19.1R \55 q.d 8.19 2.9 27 °

., .11 • .7 ·, VtO
11 1u45 21 .91 ,. 20.1,10 155 19. 1 ~ 1 .12 1•• ," 0 72 ·°7

b ." .0 S"'~

11 1352 lJ7.49 ,- 20 • .:&3 155 lb.q~ 35.21 27 ° 71 .09 , .' 1 • h DEP
11 lb4E1 9 .. 70 19 211.70 155 1t).97 2.00 ,.,

" ° 90 .05 b ·, 3.? ,OA

11 1743 lJO.03 ,. 28.42 15> 2U.44 23.5& 2.9 " 2 3' .11 12 ·, 1.' ll'( F

11 1859 52.96 ,. 18.62 155 15."6 7. 00 20 ° 121 • 1U • •• 1 •° '0'
12 " 2 3d.30 19 19.88 155 1 t\ • a$ ".35 2.3 20 ° 10' .u9 • .b ·, 'OA
12 1S13 29.7.5 " 19.6';)

1"
19. 'HI u.24 2.3 21 ° .. .12 h .7 1 • , 'i.~~

12 1b50 55.99 ,. 23.17 155 17. v7 1.71 ,.. 18 ° ., ·°7 2 ·, .2 SPC

12 1859 4.32 .. 25.30 '55 17. 1o:! ••• 3.1 $2 " ';\1 .20 3 .b ., sec
12 2010 tl8.71A " 25.02 '55 17. vB ... •• 12 U ,n ·,. e .' ·, SPC
13 0 1 58.65 19 25.(11:> ," 16.2u 18. 14 1.7 25 u 07 ·°7

2 •• .' I)I:Y

13 157 23.9& " 21A.05 'S' 23.&1 10.74 2.5 27 ° " .0. 7 ·" .2 IJP(F

" 3 7 2.33 18 57.47 155 34.91 40.08 2.7 ,. 0 233 .11 32 '.9 a. 'S DIS

13 &51 39.83 19 19. 11 155 15.71 7.ISA 1.' 21 0 113 .07 • ., .7 "A

" 7 2 $8.13 19 19.al '55 15. 'i} 9.72 1.9 '" ° " .1< b • • • h <OA
13 13a3 50.85 19 22.40 '55 25.37 10.80 18 ° '" .0' 10 ·, • b UK F
13 2259 22.83 20 Ib.88 155 3b.11.l ~.tl9 3.0 • 0 2" .a. 5& '." ,. b rIS

'" 1010 28.72 19 25.21 ''5 25.23 ~.~O 2.9 33 U '3 .12 • .' .7 UKF

'" 1043 4&.ill .. lq.&8 155 1 V. 15 7. 7 'j ,.. 21 ° 92 .11 7 .d 1.7 lJER

'" 211:10 tl.5./la 19 26.55 155 27 .88 8.13 1 •• 27 0 " .15 " .' >.1 UKF
l5 "2 :33.20 " 50.81 155 31. Oil 20.8h 2 •• 17 0 117 .U1 " • 7 1 •• P(P(!J

15 • • 1 • as 1. 57."2 155 2tl.7a 3l1.8fl 3.3 32 " ~?q .10 " 1.' 3." 01:>
15 959 .92 19 25.11 155 Itl.a7 12.1-2 1.5 19 ° 117 .10 , 1.0 ·, LPG

15 II ab 57.01 1_ 22.38 '" 5u.2b lU.09 2.7 19 U 19v .15 " , • 7 ., K UI~

15 ," 7 20 .. 89 " 18.Q9 155 13.ob 7.98 2.2 2. 0 bh • I< 7 .7 I • U PC,-
,5 2019 &.. 97 19 18.32 155 13.37 &.91 20 0 ., .lI8 • • b 1 • 1 ~OL,. USb 15.1 b ,. 36.08 155 19 • .54 10.Fl4 1.9 19 0 113 .13 CO loU 1.' "r:R
1. 512 39.1 b 19 12.72 15. 21 .05 jl.1lJ 3.' " 0 30b .1. Ib 1 IS. " 9.0 I)!;;

,. 750 23.79 ,. 30.12 155 39.3.5 7.52 3.0 <2 0 13h .11 • ·; 1. , ~·IOI(

1. 10.57 3.2Q " 2 0. t c 1~5 11 .2& Q.09 2•• 30 0 83 .11 7 •• •• UI:: R
1. 10a~ S':I.bb " 20.(j~ ,,, 10.8b 7 .10 1.7 23 0 77 ·" " ·" 1.' llER
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HV{J EARTHOUAI<~ SU"\MA~Y LIS T PlIGI:.
_.

DIHGI'" TIME LAT N LON • DI:.f1TH AHP DU" GAP "MS t~ I r• E"" E"'
YEA~ HON DA M~MN SEC DEG MW DEG Mt,~ '" "'AG "oAr. N" "' Dt" SEC 01' I< '''I '" I;'Et~1(

l'HQ NOV .- lQQR 28.27 •• 2'} • (1':1 '0; 3':1.83 2.51 2.8 2U () -, .17 - .' ~. 2 HO,.- 2.31b 31.&5 " 18.U& \55 13.11 :, 1. & 3 \ .7 n 0 '0 • \ 0 8 •• •• POL
17 lUO Q7.&4 " 2Q.50 \5> 2L1 .71 9.&& \ .7 15 0 "' .08 • ·, \ ., UKF
17 "8 2.57 to 24.51 \55 1&.7'1 2.00 •• 10 0 " ·~~ 2 1.' .0 SPC
17 12':12 22.07 to 28.5L1 1>5 35.00 1 • & 3 \ .. 1 " " 10_ .10 3 •• .3 I~UK

17 1828 5.60 .. 22.70 15> 1&. Q1 30.83 \ .8 <3 0 5" .0_ 2 •• \ ., 00'
17 20.30 57.90 to 20. 11 155 11 .29 7.45 1.8 20 0 A3 .10 7 .7 1.3 IJER
1. -" 51 .90 to 18.56 155 lil.l'\f', 7 .57 1.7 20 0 \2 • • 0_ 7 ." ., POL

" "3 21 .78 \. 19.39 155 13.50 Ii.bo \ .7 27 0 _7 .10 7 .- •• UE",. 1020 55.46 .. 20.22 155 II.a 7 .72 2.0 '" 0 " .09 7 .5 •• IJE R

,8 14 Q7 ll~.lU to 25.117 \5> 1&.8il 1.83 \ .0 1_ 0 12" .U8 2 .5 ., SPC,. 3" 1 20.06 .. 22.111
1"

15.'H 32.95 2.3 33 0 53 .09 S •• 1 • " DEP,. 125ij 40.511 ,. 21 .99 155 25.3" 8.92 1.7 23 0 58 • 1" \ " •• 1 ._
"EA,. III II! 21.79 ,. 25.211 155 22.'U q. 17 \ • 7 18 0 70 .10 8 • 1 \ ., IJI< F,. to - 57.23 .. 33.53 155 H.':I7 '1.99 \ .. \- 0 223 .1_ 12 2.' .7 MOt<

20 , 2 50.&9 ,. 25.b8 1>5 Ib.bij 1. '6 .8 11 0 15ij .10 , .' ·" SPC
20 1518 211.57 ,. 20.52 1':15 1'1.17 1 .48 \ .3 11 0 ., .05 b .; ., SVi~

'0 1bil I lIO.88 ,. 211.05 155 2&.tlll 10.20 \ .8 " "
., .07 12 .' 2." U"

21 -" 30.'10 \. 12.&3 15> "(\.~2 llll. 17 2.5 ;3 " ,.. .09 1" 1.1 2.2 HLP
21 7 • 511.71 ,. ~3.Qll 1>5 24.d'; 10.59 2._ 20 0 >5 .DO • ·, .2 UKF

2\ "2 '11.76
"

20.92 155 30.t'd '1.02 2.0 18 0 90 .1. I; 1 ., <. , "EA
21 \5 2 57.&2 " 21 • B'I 155 18.23 .92 1.1 12 0 " .11 " ., .- ,OA
2 \ 15.,>2 1$.5'1 to 21 .79 .55 17 .9& 1 .8 J3 " U OJ .0. " .5 "''J.o r<.Olo
2\ 15'i0 35.53 '9 21 • q7 15~ 1)j.(1\ .8_ \ .0 \2 0 " .07 " .3 ·, <OA
21 211.19 11.1.57 to 2 1 • /,j 1 '55 18.63 30.71 "." 35 0 ", .10 5 • 1 \ • 3 Of.P

21 2324 52.03 to 19.49 .55 12. 'n 8.11 1 .1 2_ U 17 • 11 " •• \ .0 UEO
22 211 18.&8 ,.

20.9~ 15> 1tI. 7 Ll .:!q.9& 2.1 eo U 50 .07 b • 1 1.2 ll£P
22 300 4:5:1.09 ,. 2f:o.81 '0; 241.~2 /,j.U/,l \ .5 11 0 7U .11 10 ·'/ ~. 1 UKF
?2 305 25.20 ,. 22.113 ,5> 17 .I,j~ 1. 29 \ .' to U >2 .10 ; ·" .5 'OA
22 ",2 7.81 ,. 22.77 1>5 17 • I 7 2.00 •• 10 0 10_ .09 , .7 .0 <OA

22 ". ':11 .28 ,. 25.70 15'5 11'1.90 2.71 .5 11 0 1>- .09 2 .' 1. • SPC
22 500 52.32 ,. 21 .61 1S; 18. 1b 30.3& 2. \ " 0 39 .09 5 .' 1.; DEP
22 5" ."3 19 21 • 39 155 Ib.bU 50.3tl 2. 1 2R 0 " .11 , I • II 1,' nEY
22 13";,2 5'1.81 to 21 .9 () \5> 18.22 1, 00 11 D 75 .ut> " .; ·, 'OA
22 l6Qa 30.82 ,. 21.1.9A \» 23. H 11.32 1._ 20 0 .0 .DO 9 ·" .b UKF

22 Ib':!"" Q.12 to 25.02 155 23.41 1 1 • 1b 2._ 25 0 bO .0_ 9 ·" .2 IJl(F
U 20')5 1".15 ,. 21.77 \55 IIj.4b .;0 " 0 " • 12 " ., ?" <OA
22 22 'S4 52.17 ,. 2'1.2':1 10; 17 .60 1.':12 2.2 to 0 " .07 2 ·; .2 ~PC

2J 2 0 ."' ,. 31 .27 155 llt-.20 7.61 2.' 20 D 151 .12 .. 1.0 •• 'DN
23 220 10. 1.l3 \9 U~.l,jl 155 13. 14 d.06 \2 0 \>2 .oS 8 \ • I ? • ~ eOL

23 ",,, ab.05 ,. 23.09 '55 17 .21 I • ':1'1 •• " II b" .Ob , ·" .2 Sj.JC
23 020 1.1.2'5 19 20.71 155 13.16 9. II \- II " .03 • .3 ·, IIEI(
23 >31 '5b.')3 to 23.utl 155 1b .In 1 • II 6 ,., 11 0 " .0> 3 ·" ., sec
23 508 4.92 ,. 18.38 \55 15.13 10.70 I? 0 1 .32 • (17 • .9 ... • 'I 'OA
23 ." 1 7 • 77 ,. 24.72

1 "
I 7 • Ij ':l 2.b9 1 • \ 11 1 17 • () 7 2 ., t .2 SPc

23 92. 3&. \ I to 19.00 155 10./ju 1 • 'J U " 0 " .17 / 1 • , "J'I • I) U~R

23 OJ" H.9u to 23.05 155 2':1.u" 11.1.07 12 II 117 .,. • \ ." ;. , IJI( F
23 \ " 1 21 • J6 \9 27. 5t> 155 25.30 .2' 1 .8 12 0 \2_ • III to • • ·" iJKF
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HVO EAlo/THQU,o.lIt SUM,..",H L.I ~ T P'" r.E. 70

ORIGIN Tlt~E LA! N LON • llEPlH A~\P OUR G'P RMS MIN t." t.'

'fEAR HON 0' HRMN SEC OEG MIN OEG M I ~ 'M ~'AG ~lAG N. NS Ot. SEC DIS '" 'M REMI(

I q 7/.l NOV 23 1451 B.llS 19 21.73 1;5 2~.q5 7."'':1 " 0 .7 .oq 10 .7 , .8 SW.

23 2253 lb. I q 19 22.<JtI 155 ('S.U.s 0.':10 '" ° 50 .11 9 .7 I • 1 UKF

23 2330 47.lIJ-S 19 31 • qq I" ':Ito. 011 <J.blJ 10 ° '". .0' uo 5.2 .h 'ON

'" 2" 40.16 " 22.22 155 10.5e 1 ."" I .2 17 0 5. .05 , ., • 1 '0'

2' ". 48.b2 19 23.71 1>5 2u.22 4.tlu 17 0 " .OS d • • I .7 UKF

20 .25 54.25 '9 20.18 155 1'1.20 2.'50 13 0 1" • 13 7 1.' 10.14 SH•

20 135q 36.29 I' 22.27 155 25.j~ 'j.b2 I • 7 2. .. 7U .12 l' ·) I • 1 UKF

2' ,.0 1l7.':!j " 23.13 IS. 17. Oil 1 • b2 .8 12 0 .S .0' 2 ., ·, SPc

2' 1 tllHI llS.Ob ,. 21 .50 155 1b ." 7 c!9.'H 2 •• '2 , " .Oq , .9 1.' OEP

2' 1733 12.7<1 19 23.10 155 17.5,S 1. 211 .B • ° IBI .0' , I .0 • • SPC

2' 2134 5b.32 19 24.2Cj ,>5 11.05 I • ':14 1 .2 '5 0 ., .UN 2 • I .2 SPC

2' 22 7 12.46 19 2Q.13 155 2b.cl 7.&0 2.0 2' 0 ., .13 '2 .d '.2 NER

2' 2313 11.89 ,9 24.SI! '55 10.80 14.17 2.' 29 ° 72 .Oh 2 .' .S OEP

2> 2 , 1.l'l.b4 ,. t q. 31 '55 ttl.Oll 7 .84 1.. n 0 87 .lIn • ., 1.2 UE.

25 429 tJ.qq 19 23.}l~ 15':1 17. 1J.s 1 • b.s 1.0 IU 0 .2 .05 2 ., • 1 SPc

2> 1030 19.43 .. 20.48 155 19.01 2.52 1.3 • ° •• .0' • ., '-" s••

25 123<J 20.38 .. 25.5b 155 ('Il.bo 7. 41 1 • h IB 0 92 .OB 8 .0 1.7 UKF

2> 1428 59.77 ,9 25.'30 155 Ib.de! 1 • q 'J .S 11 0 lU' .12 , 1.1- .h SPC

25 15~8 31.9& 19 21 • I; 7 1':l'J 24./41 7. 7/4 , .7 12 0 I3h .00 • ,., ,., S••

?5 ,. , ij.52 ,. 25.31l ISS 2(j.~\) 12.11 2.0 21 0 B' .0' B .' ·, "Kf
25 1&12 7.&& .. 22,Sq IS~ 17. n 1 .61 1 .2 " 0 hh .0. , ·, .2 ItllA

25 18';)8 27 • bit .. 22,86 ISS 11 .146 1 .Od .8 '0 0 In .UN , ." ·, '0_

25 1958 tI $. S8 .. 22.S0 15~ 17.\)~ 2.00 , .0 ,. • '2 .lU , .h .0 '0_

25 21 0 11.1;6 .. 25.35 155 Ib.on 1.&3 • I 11 • ". • 1 0 2 .0 ., spc

2S 2211 ':)$.75 .. 22,03 155 11\.11 • d" 1.2 IS • 71 .0. • ., .3 '0_

25 2217 30.9& .. 19.11 IS' 1':1.1u 5.u~ 1.5 20 0 113 .1< • .7 .' <0_

2S 2312 32.&9 .. 22.86 ISS 11 • 31 1.28 , • 0 " 0 " .1 b , .n ·) <0_

25 23ilO ';2.&2 .. 22.0·~ 155 17 • q 3 I • b 7 , • 1 11 0 8. • (Iq " .7 ·" <0_

2' '2S 5Q.41 .. a!i.O! 155 12 •.5$ 3&.l.l6 21 0 28' .u7 "" '.2 ,., «"
20 '" 6.27 .. 22.90 15S 19.70 l.S.h5 1.' 11 ° l?h .'2 b 7. " 10. I) DE_

2. 8" 15.32 19 21 • k I ISS 16.!:lw .71 I • 1 IU 0 7. .11 " .> 2.1 <0_

2. 1231 21. I 0 .. 22. blJ 155 17 .25 1 • .5q •• • 0 8" .07 , .7 .h <..

2' t3ua 28.'3'5 .. 22.38 ,>5 2b.u2 0.&" 1.7 I' • 100 .13 " 101 ,. h 'K'
2' tEl2! 25.97 19 30.8<1

1"
.Q1J.lJ6 L1f> 2.h 11 U NO .IU 1 ., I." '-7 MO'

2h lQCJ8 5.5.83 .. 22.'5t1 '55 ?b. H 7.1 S , .7 2' 0 ," .11 11 .7 1.7 U<>

27 0>2 50.32 .. 21 • &5 155 ld.b'J I .62 IU 0 "0 .n. , ., ... '0_

27 "' IlU.92 .. 2"'.01 155 2'J.'1lJ b.l 1 2.0 23 • 7? .11 ,.
· I 2.h UKF

27 ". 42.u7 ,. 27 .1\2 '55 21 • ~q 6 • ..s0 2.5 25 0 ., .09 • •• .n Ho<F

27 "B 44.57 .. 21j.59 155 Ilv. ')3 7.1:15 <.0 12 0 12. .11 • ,.. 2." '·10r<

27 .57 43.26 ,. 2'J.5t1 ,5> 17. u 1 2.0U • 1 • 0 '.7 .11 2 1., 1 I • I. SPC

27 1341.1 55. 11.1 .. 18,"'6 155 IU.Ot< 7 • ill I • 7 17 0 '00 .11 7 ·, ,.' POL

27 15 • .5. & 1 .. 3(t. U':I '55 u4 •.H 8.80 2.' " 0 70 • I' 1/ , .0 1 • n "";
27 15 • 1.l5.75 .. 29.&3 155 IlU • .H &.95 2.' .. • NO .J' 1. 1 • -/ , .8 I'~ llj(

28 IUD 7.28 ,. 52.20 '5S 21 • 32 12.30 2.' <U ° ?" .11 'b I • I '1".0 DIS

28 912 36.75 .. 24."1) 155 In.2':> 1..5" " " IUD .11 2 ., .3 S_C

2h 10 I ';).88 .. lo.n':> 155 12.62 I 1 • 35 1. 0 71 ·"" " ·, ,., u'"~

28 1039 '10.79 .. 11\.39 ISS 1'J.u9 6.t'l7 1. 0 131 ."' 0 ., I ., ' ..
2d 1 \ II 7 !lO.1.l0 ," U.Cl2 155 3".Oti El.Q'i 2.b 11 " , 15 .1. 2h , • I h. I "EO
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HVO E4,FHHIJUAl<E. SUM"'I1''!'Y LI ST I-'AGI: 11
QI(lGIN TIME L" " LO' ,. U[PTri .HP OUW G.e JolMS "" 11~ EW. Ekl'fEAH HO' O' Hf'l"'lN SEC OEG HIN O,G ,.~ J ~ <. H'G "0 NW NS OEO S~.C "IS <~ KH HEM ....

1'H~ NOV 2' 1721 14.11 to 21 • 0'" , '> 20.'50 20,dS 2. , .- 0 -2 .0_ • •• , • 7 OEP20 1744 32.44 ,- I q • 51 , '> 11 • 00 9.50 , • 7 ,. 0 -, .ON • .7 2.' IIER.. 512 4".C!b ,- 23.1'5 '55 17.11 1.&8 •• '0 0 -- .114 > .' .? SPC2_ 517 31 .61:1 ,- 2'- 18 IS> 17 • ..!! 1.1.IC1 .' '2 0 .- .0. 3 .- .2 SPC2_ • • 31 .bO ,- lQ.2A I'> 8.tlb 9.~8 ,.- 17 ° '7 .07 - .7 2.5 uEW
2_ dl8 32.7'5 ,- 11:1.2'7 1S5 1a. 21 7. $1 13 0 2" ... N •• , .0 POL.. 11 'Jtl 12.1i1 ,- 22.38 '>5 17.41 •• 0 ,- 0 87 .0_ , .- 1. > KO'.. 1 £142 31.41 to ZZ.{l,b 1S5 17.48 1 •.$2 , 0 0 113 ·,- > 1 •• .- <0'.. 19.stl 24.22 ,. 25.81 ,>5 3S.bO • '0 2.' 2. 0 '0 .17 • •• 1 .2 _0<2_ 2043 45.12 1_ IlI,A7 155 17.'H 5.S11 27 0 ,. .,. • •• 1 •• <0.
2_ 20')'1 to.oC! ,- 20.b3 155 24.&7 1.84 .. 0 .- • 12 - ·/ ,.' U<F.. 21 0 22.20 ,- 3L 61 ,>5 38.31 7. qll 21 0 22' .17 '2 2.0 2.3 HO<2_ 2325 3.02 ,- 2u."5 155 2').01 7.29 22 0 11 .11 10 ·/ ... n UKF30 0 2 q. I 1 ,. 29.31 IS> 44.0') 'J.48 2' 0 •• ·,.,. 1.1 _.N MOK'0 027 11 • 4~ to 23.07 , >5 11 • $5 1. 30 17 0 " • '0

, .> .' SPC
JO 2 • t1.3C1 ,. 20.ltt 15S I 1 .4t1 9.H 22 0 " • O. 7 •• 1 • , HE ..'0 2 • 1 • b4

,_
24.73 'S> Ib.~2 13.58 , • 7 2_ 0 .. .0 • 2 .' .5 DEe'0 > , 51 .47 1_ 2').75 'S> Ib.'iU 2.2& 17 0 ". .l> 2 .' 2.> SPCJO >22 52.0b " 2fl.27 15~ 24.'11:1 '5.53 2._ 30 0 .7 .13 , •• J.' U<F30 3~4 3b.C12 1_ 2b.23 155 2u.'1c Solo 2._ >t 0 'S .n 8 •• 1.0 IIKf

'0 330 21.SQ ,- cb.41 155 2~.d3 4.88 2.' 25 0 •• .1' - •• I., U<F3. ". 23.07 to 2b.2b 155 2~.O5 S.bO 5.5 ,. 0 .7 ... 8 •• J.2 UKF3' • 7 37. qO ,- 2~. 07 'S> n.~7 H.01 ,.. 13 U 20. ... '" .., $.1 NfR,. 42b 18.21 I. 27.22 , 0> .?2.":lo 0.21 2.5 21 0 '7 ·,. - I • , I._ u<,3D "" 0.1 q
J _

2&.00 15> 2Ll.~1 7.87 2.' 20 • " ... " 1 • U 1 •• UK'
'0 ." /lb. q] ,- 2'5.41 155 23.'5's 7. 47 2.0 '" 0 85 .11 !U .7 ,.. tjt( F'0 434 Ll.S1 to 24.01 '55 21.04 b.O's 3.0 ,. U •• ·,. n .; ?7 U<'JO .,. .50.00

"
25.SI 10> 2u • 27 2 • .52 2 •• ,. 0 ., ... '0 I.' '.M UKF30 OJ. 10.1& 1_ 2Ll.en 15> en.04 0.88 2.5 21 0 '08 • 12 ,. , • U ~. 1 U<F>. .,- 58.34 1_ 28.0b 155 23.37 /1.14 2 •• 25 U 82 .1> 10 •• 1.2 UKF

'0 ." 12.20 ,- 20.15 ,0> 2w.O,S 7.0b 2 •• 27 • ,. ·,- - .; I.. U",'0 ••• 54.8a I. 21.3b 155 2tl.l~ 8.bl 3 •• 2• 0 ., .1> 12 .M I.' UKF'0 4>5 8.50 to 24.~1 15> 25.07 7. 7 1 3.0 21 0 105 ·,. II 1 • , 2.> III<F30 5 I b.UU 1_ 2b.81 IS> 2a. tHi 8. 1 tI 2. 1 17 0 '.2 .ON • • I I._ U<F>0 > , U~.8b
,_ 2tl.&b 155 2".en 1.bQ 2.2 2> 0 77 .n U •• , • 7 U<,

JU 5 2 u3.88 ,- 27. t & IS> 2's.73 b.02 2.' 2. " 7< .1> 10 ·, I.. ul<F>0 > 5 41.34
1_

25.11 155 24.VO 7.u5 2.2 22 U 71 • I> • .- 2.b U<F3D 5ll 13. 07 I- 27.5fi 1>5 23.'Sb 4.03 2.7 >2 ,
" • I. 1" .7 I., U<F'0 5n 41.1.50 ,- 25.04 1>5 2b.11 b.b7 1 .5 20 U , 07 .1> 10 , .0 >. I U<F,. >15 .i&. b5 ,- 25 • .53 15> 25.0.5 5.&0 2.' 20 0 '0. • I _ I. , .0 ••• '::I IJKF

'0 517 37.0b I- 21.20 155 2t!.o4 8.81 2 •• 23 0
_.

.l> 1 " 1 • 1 1 .' U<,'0 518 4" • .52 ,- 21 .78 IS> ]C • .51 .2. 2.5 17 0 n5 .21 ,. I.' 72.q I<lOK'0 52U 20.bQ ,- 2b.I.IO 155 2!1.t1b b.83 2.2 27 ° 7_ .n - ·, ,.. U<,'0 <j24 50.51 ,- 25.!I~ 'S> 2.5. f7 L2e:! 1.7 22 , ll5 .15 • I • , I.- u"'0 527 4.So ,- n. Qb 1>5 n.S2 5.11 2.' ,. 0 -, .n • ·, • 1 U<F
30 ". ]4.00 1_ 24.2b 155 2~.q1 10.ba 1 • 7 ,. 0 ../ .ll II ·/ .4 UII,F'0 ". 58. 15 1_ 21. 17 1>5 ?.5.'lO , • QO 2.3 2> 0 '" .n '" •• I ., U<,'U ". 2d. 15

J _
24.CJd 1>5 20. 17 7.02 2. , 2. U , 07 ·" 10 1 • II >.u '1KF

'07



.vo EAWTHQU~t>;E SU,.,~1.~ y Ll~r f.lAGt:: 72

OWIGIIII TiME Lll • La' o'. 1)~1"1"" ,"P OU" G'. IU~~ "IN E"' E"'
YEAR "0' 0' HRt~N SEC OEG ""IN "EG '" I'~ A" ·'G M'G •• NS p~G SEC 015 '" AM ~EMI<

t~7a NUV 30 5<. 21 • lib ,. 2LH '" 27. U1 f • ':It:. I .' I' 0 130 ." " I •• '1 • oS U.F
'0 5<, 7.14 19 27.CJb IS> c?3.7j b. H ,., 2. 0 ., .t3 II .7 I.' UAF
30 5"4 I.l 0 • 15 " 2h.5f\ 155 (lu.!) .. 1 • 51 I • 7 to n 1.7 .12 • I.' CjQ.O UAF
30 ,OS 2'.28 " 26.11 ,,, 22. B '::1 • .52 2.2 2' ° 100 ·" 10 •• .' UAF
30 541 24.52 ,. 27.45 155 22.17 5.b7 2.' 25 ° •• .17 • .' 2.5 UAF

30 553 o.811 " 28.01\ ,,, 23.11 2.00 I •• IQ 0 10. .17 II .. < .° IJI<F

'" 55< 3..7<1 " ib • .H ,,, 21l.btl o. 11 .. a a 0 10' • l' • .' I .7 UAF
30 55' 23. 11:1 19 2f1.i'7' 155 £12.7'# 'J. b IJ 2.' 2. 0 \00 • '2 " •• '.3 U'F
30 • 2 I.lll.O<;l ,. 2<1.24 ," 2&. \ (j fl.ut' 3.1 " 0 '" ." II ·, ... UAF
3U " • U.05 ,. 2u.57 155 ?5.72 8.13 2.' 27 0 " .11 " ." I.' u",

3. • 7 .5.CJu
"

2£1,0;0 155 2b.O" b.oS8 22 0 .. .IQ II I • V 2.5 UKF
30 , 7 l"1 •.H " 23.1'& '" 2b • .5b b.b7 ,a 0 157 .1' I' 1.2 2.' UAF
'0 ." 14.5& 19 21.l.CJij 155 25.50 0.4.5 3.0 31 0 •• .13 10 ." I.' UAF
JO .., Ub.Ut 19 25.31.1 , S> 25.'::19 7."':\ ,. • ." .t3 10 .7 I.' IjI<F

30 ... 2'1.24 19 25.\1 155 tou.31 b.80 2.2 2? 0 '" .!5 • 1 .0 2.0 UAF

30 .'2 to.8& to 25.5«1 155 23.10 b.B
" • 2,. • '0 10 ,.. ].7 UAF

30 ." 20.:58 " 24.'::12 IS> 21.'Jj b.I\l ... !5 0 "7 .15 12 \ • 2 '.' UAF
30 b3b 2'J.lll 19 lo.81l 15> 21l.01l b.bQ 2.7 ?3 • '"' .17 12 \ • 1 <.' UI<F
30 b38 .,3.&Q to 27. 00 1';5 23.dO 1 .7 q to • \., .oq 0 .7 .0 UAF
'0 .,. j~.e-~ to 2&.93 155 t S. c 1 .2' a • '33 .0' 5 I • , I.v sPc

30 ... 27."j to 23.&1 155 2~.7., 8.7'1 '-3 31 0 " .IA II • I 1.\ UKF
30 ... 20.07 to 22.&8 IS> 28.&S S. '0 3.' 30 • " .11 12 .n c.q U<F
30 ." \1 .Oq ,. 22.7" \55 38. 1F\ 12.&1 2.5 II " .," ·" j3 1I, • 1 's2.b ~'Ol';

30 ." 's2.5b to 2&.1111 '" c's.11l 12. U7 2.2 13 • '0' •• 7 II .0 <. , IJKF

30 7 3 22.55 to 27.30 1~~ 2.so .. u 'LSI 2.' '" • .a .0. n .' j. 'I UAF

" 7 • 30.87 to 28.7S 155 2~.q., &. 15 ,., to • la2 .IA IA I. , j.' UKF
30 "' 2U.52 to 2Q.tlb 155 23.2" ".75 3.4 2a 0 o. ·,. '2 .; I • 1 ""30 722 1& • 1 5 to 25.QQ IS> 22.2~ 8 • .sa " 0 ,.• 10 7 1 .0 I.' UAF
30 72' A.Q7 to 23."1 ," i/b.Uti ,s • 2 1 I.' 21 • '0' .1 Q '2 ,., 2.Q UAF
30 73. 12. I (,J to 2tl.7!l ,S> 2 tl. I ~ 2.ij'l 1.' 13 • ,.. .11 II • I 7., UAF

30 "0 31J.1Q " 27.4~ I'S l2.~"i • •• 1•• '" 0 112 .07 • • I j., UAF
30 73' 2.45 to 2tl."A 155 2&.u5 10. UI I." 20 0 '0' •• a II ." .7 uu
30 732 2.tlq to 25.20 ," 24.'=:IU Q.b' 1.7 11 • a. · o. • •• 2.' UU
30 7B 1..3Q " 27.el ,,, ""'.2u 7. j1 2.2 27 • In3 .11 10 · I , • < UAF
30 73Q 32.40 to 2&.07 '" 2~.'3j I V. & 1 \ • 7 ,. • 'b' • O. • I.' •• 5 UKF

30 135 21.,23 " 21.31 '" 2"."2 tI.24 2.0 2' • 77 ·.- II .0 ,., U,F
30 73. 25.18 '0 27.51 155 211. 14 0.9., 2.0 " • II. .11 " I • V 2.0 llKF
;. 73" 21 .2'" " 25.u" 155 2~.b7 5.~3 ,. , " 0 "' ·\. ," 1 • IIJ '.2 UAF
30 ,"0 tc.311 '" 2'1.03 IS> 20. , II 5.b" 1• 7 " • ,., • I' IC 1 • < <• \ UAF

" 70a 1. 24 '0 2'5.0's '" 2'3."'5 lU.&1J 2.' .. • .. •o• '0 .; .' IIJKF

30 751 5Q.20 to 2".70 IS> 2&.j5 8.3~ , .7 to 0 ., .a- II • I 1• a UAF
30 75' U.'B to 27.0& ,,, 2li.f>,S 1.77 ,." 2U • 10_ .1 u 10 • 7

1., U<F
30 7S> 51.b1 to 25.Uq 155 2~.UO 1 .1(; 1.7 '0 I> ., • 11 • • • 1 • , UAF
30 "

, 10.20 " 21.30 1"
('3.&1 &.Ql 2. , 2. " 75 ·" '" •• I . II VA',. • " 11.21 " 2&.1lJ 1" 2/J.B &.'3Q ,.< " 0 .0 .1< Iv ." I., UKf

" alO 35.$2 to 2~.2ij
1"

22 .18 2.413 '.' 2. • 01 .I' \0 .7 7.0 llKF
30 all il~. ~I to 2".1\11 t';,'i 2& • U$ S.q8 1•• ,. 0 '9 .11 II 1. , i •.J UAF

"0 8<0 "0.20 " 25.?~ 155 26.2':> 7 • 611 1.7 " " 107 .U II 1.< 2.' ljl(F

108



r1VO t.ll,kl.H~tIA,(~ SUM~A~.:Y lISf

OIUGII~ II>~E.

Y~4R MU~ fIll, ~R~N StC
l41 I'J

vEG ~1T!J

LON l'
Ilf'-{; r-\I I~

Dtlo'T"l

"I
1'1'14 NOV 311

",.
"3'

e21 ')1.'::10 1Y (lu."1l
82b 50.5\ l~ 2~.un

e.27 ':J7.74 l'l 21.l.'B
~24 42.1b \q 25.??
M3c 214.02 l'l ~b.7':J

1':l':J 2':1.'12
\.,') 2S.1U
,.,., 2S.1V
I~~ 26.c:'Cj
1':1':> ","U.b4

':l.h4
7.<.In 2.2
7.':J5
7.1\1 I.b
':1.0)1

,>3 u 72 .l't 1.)
2tl (j 71J .1':1 10
21 u "10 .ltJ Ij

21 \l '_7 .JI 11
15 0 J ~Q .1.5 4

1.<
.0

· I
• Ic. • \'

U.l IJKF

1.IiUK~

1 • Ii I J ... F

<". I' Ur> F
"' • i< IJ" F

3.

""'"<U

~3':1

."
,"h
.c; ':J 1
y ,

7 .42
28. /7
2Oj. 3'1

'1 • ~ 11
2.'1"

14 26.b4
1't 24.~5

1'1 24.hb
\q 2/.54
\'1 2.5.12

,"
I~':l

1~5

1'':1
I':I~

U./':I
2'J.II':>
20.25
2u.20
1 7 • I. I

7. 51)

5.':J?
d. "15
':I. 12

1." I

o 'n
fJ tll ':>
(j "'LI
t) c.,c.,
U Il'v

.ut! l)

• I'" I v
• J r:' I \
• 11.1 \ tJ
.01'> ~

• I
1 • <I·,

• I

••

1 .'~

"- ,
? II

<- \·,

lJ"F
III\!'
1It<!'
11.<, ~

~PC

3U,.
;v
'0
;{J

'lIe
017
Y<U
nv
."

10.01
j".1.l2
42.4j

4.07
';)b. 2~

14 29.u3
1-1 27.dO
I 'j 2t.l.?3
14 27. eH
l'l 27.70

'","
1':l~

, '>
I~~

22. 't II

25.':lb
'" 5. I ...
25.'1-;'
"'5.~::J

1 • h ~

b.US
~.'J')

1'>.25
".V'>

LV
'.7

,.;

l!
<7

"to
"

I} 1 It'
(j 1!"
(J 1 J fI

" )0
lJ bl'>

• \" I \
• \ 5 \ 1.1
• 1 r. III
• \ II \ I

• I 'I l'

I • ,

• I

• I
1."

I • ,

1 • h,.,
1 .7

" .11

'J£ -l
11K ~

lJ~F

J"
"",F

1':1<; 23.~O

\"':1 ?~.~'i

\'"'5 25.H
1'.'1" 2"'0"
1 ':I'=' 2':1. (j:S

u,(~

III'(F

l,,", f­
1.1 ... t­

U, >

\ ." 1,If' F
\ • ~ Iii'. F

• II I J1\ F
?' I~. F

<:'.' 'J' F

1 • 'I,.,
1.,,. ,

<!r'.I'

• I
• I

• I
I. ,

• I·;,.,
.13 '-J

• t u 1 I
.01 "l

• \ LI 1 S
.1.~ 11.1

.IIG 7

• \ ':> 7
• \ r' Ii

• 1 I 'l
• 1 3 I 1

(I t'll

U 0'
II f007

V l?b
U lib

II 71'.
IJ I {ILl

(J 1 Ii c'

() Mn
\1 lIO

1 • -,
1 .,

1.'
1 ••

':l.bb Cl.t)
b • ..,7 1.0
1.15
".0"1 1. ':l
l.f"S 1,1

"l. I b
1. H
~.u2

':I. 7 Cj

<!.l£l

2~.l.l5

i'.:. • I 2
2':1.~\

2u.55
2?nl

,>;
,>'
,'>
l'1c;
\':1'>

Iq 2b.5o
14 (>b.42
\ <.j 21'). 1 h

\'1 2".0'1
1'1 2A.'1'J

\ q 27. III
1'1 27. ~5
\", 2fo.<J':I
\'1 (>3.11
l,j ?LI. flO

5b.!lto
3".03
5U.I.JU
I d. U I
53.1.l7

:Sl.2(j
"'L .,7
~ I .I)U
2'l.I.lO

I • 7 q

.Vb

'"'."g.,~
'U 1

,,,
%
;U

"'v
~V 10 2
51J \ 1) /.I

5V 10 '"
j VII) G

3u 101/.1

Il" • 11 7
.fon

9.111
., 7 • M\

3d. I b

1421S.lv
14 '?6.YLI
l~ 27.<1.2
1-1 i'h.5t1
19 21.3'i

,'>
\ '>
I>'
,'5
I""

2i:.n~

i'j.-:I";

('5.Oj5
21. <trl
25.Yc'

1, l:l1J
4.!lb

b.Uc
7.21
LI.2h

, • b

;.0
<.0
, .3

", 0

"<b

"

"
"
"",

• I" \ u
• !I'1 I"
.U 11.1

• 1" I
.IIJ III

·,
.7

1 .,,.,
I . \
I •• J

Iji'.F

II" F

'I ... F
\ ,,., ~
1'1'( ~

jV \1118 \0.31
50 ltll'1 ':Ib.25
3v 102j 5':J.75
~O 102b "".81
30 1u27 5".7~

Iq 25.1')2
1'1 2S.U
H "':1.':1"
14 23.'1!1
19 2'J. II \

,':>S 2':l.Yo
1~5 2~.~'"

Pi" ?LI • .,l.l
I':>" n.\b
1~" IS.olI

\0.7L1 2.\
5."0
7.u"! ".\
').41 1.4

10.752.2

(J !'Ie'
o t ~(J

I) foLi

U G?
n 7,=,

• 1" 1 'J
.17 y

• 1 I 0\

• I.. 13
• \ \I 'l

'.'·-,
1.'

• I

• oJ I, 1\ ~

" ..... '11\ F

I .1 I'I\F
1 .01 ,j< f

• 'I I'" F-

1/l42 "').23
lU4'i 5d.04
10"'1 S2.9'J
\052 ':I1.v7
117 'j4.S7

1'1 25.M;
Ii 2':1.'J0
19 25.1/!o
19 27.3'"
19 c:'b .11 LI

1'='52':>.td
I':I'J 2'J.:a<l.
l,)"\ c'':I.44
l':i':> ,l5.~0

15" ?".e5

d.hl
H.29
1 • ':I 'J
'>.Yl)
';l.lju

1.6
, • q
LV
I • ~,..

,.
"17
'b
"

",-
""
"

10 • Ie"
.,t> .1.'i ..
'" ~l • III I.j

<'<7 • n1\ II/

«'I • I 0 I'

· ,
• I
• I

· ,

'. ,,. \

I • I

'. ,
, .c

I, ~ t­,.,
•Jr' t­
>J",t-

• 1 I'

I • 1,.,
I ". 7

;> .1.,. ,

• I
• I,. ,
·,

,
• 1" 1 ,­

<.LI .11 II
'17 • I <:' \ r'

o
(,

"I-

"

,. 1
1 .5
, .3

I • ., 5
1 • b"
I .37
7.'J':'i
t:>. , ..

t'L...b<:'

2".oc'
2'='.14
2b.~5

It>. d 5

15,
15>
15':0

,,'
\':1:'

IY ?':J.b5
IG 2':J.'l7
1'1 2':1.()/l
\'1 c'LI.43
\ '1 .. 4 • '1 I

'J':I.2~.v,
-'!ol.d

15.bl?
n..H

!o \1 I 12 c
3V I I 2'1
:SO II j5
301l'JU
30 12 y

50 122U 32.54 \-1 ?<l. Sl
3U 1226 2U.~b \9 2':!."~

-ill \t2h 5Q.'l9 \4 2h.3~

l"~ i'~.i!.7

1':>'::> i'.J.<:,~

1"':lc'2.3 ..

\~ IJ q~ .lll \<:'
r'1 IJ r q • 1'1 ...
1':1 II 11 ~ ."'1 I

j ..... I ." _t h

• 1 I ••l I'" ~

• I ?" II';"



"VU EARTHrWAI<f. SUMMllH' LI Sf PAG~ 7'

ORIGIN T I ME LAT N LUN • DEYTH AMP DU" r,.o.P wr-lS MIN E'" ER'
YEAR MON DA tHIMN tiEC DEG MHl tJEG /.11 ,~ '" MAG MAG NR N' nEe; SEC DIS ,,, ,,, REMK

197/£ tJOV '0 1229 1 .8 tI ,. 26.19 1» 21.1.41.l o.~b I.' <0 u " .10 • •• 1." UAF
3U 13 • 'j.c", ,. 27.0~ IS5 2.5.'11 b. !O 1 •• <> " o. ·'" • .b 1." oJAF
'0 13 b 3. 87 ,. 2t1.H'j 15> 2!J.lb 1.Sb ,.. >5 0 91 .13 '" .7 1., UAF
3U UtD 4;.tl9 ,. 2]..19 155 i?5.h2 ~.b8 3,1 ,. 0 •• ·,.II •• I., UAF
'0 1312 1 , • GIS .. 21.1.20 15' 2&.':1" 1 • b 0 1 • U .. 0 101 ·,. '2 .' j2.0 UAF

'0 1325 53.71.l ,. 2&.:B 15> 2':1.52 12.08 1.' 13 u ,.' .08 II 1 • , ., IJKF

'0 1327 10.98 ,. 25.70 155 25.1~ , • .s9 ,.' " 0 ., .10 • •• ,.. UAF
'0 1345 ]5.81 .. 23.911 155 2':l.c:!O 2.&9 '.1 a 0 OJ ·,. '0 ., 2.5 oJAF
'0 1• • 24.&1 ,. 25.29 ISS 24.17 11.42 .. t· " .07 • .b 2.' UKF
30 1415 3 1 • 1 1 ,. 2b.OS 155 24.6' 7.uc 2. , " 0 11 • '0 • ., 1 • , UAF

'0 1I.It b 29.29 .. 27.32 15> 21.l.~q S.btl 20 0 \b7 .13 'II 1.1 '.1 Illl.F

'0 1 /,j 3 7 1.27 ,. 25.8':10 '55 2':>. 14 1, S'J " " ,.. • 1 i: • ,., L'i oJAF
'0 1Q4':1 5B.03 ,. 2/J.&8 '55 2b.'31> LaO 1.5 22 0 .. ·,. II 1.1 2.Q lh(F

'0 1514 S I .bb •• 20. 1q 155 Itl.~u 2.0& 17 0 B. .10 b .5 2':1.'J r\.0"
3U 1'530 d.bO ,. cb.&'J ,55 211..76 8. 32 1.. ". , 70 .10 • • 7 1., UAF

3U 15 tl1 1i.10 .. 26.50 \55 25.0d L2~
,. II 73 .11 • .7 <.2 uAF

'0 lS~8 19.H4 " itl.23 155 2'1 •.51 10.21 1 • 7 " 0 .. .13 , •• •• oJ"

" 155'1 1&.&4 .. 2&.2Q 1'5 25.20 1u. 1~ .. 0 73 .07 • .7 ?.7 UAF
'0 Ib 2 1. 87 .. 2S.58 155 25.70 4.&5 1" ,. 0 '0' • , 5 10 1.' ".. oJAF
'0 1&11 55.&'s .. 2h.&') \55 23.~O Ii.tlb 2.' 27 0 •• ••• • .5 J • 11 UAF

'0 1b 14 29.15 ,. l&.OQ
1"

2&.'B B.O& , .2 ,. 0 213 .07 II ".2 '.0 UAF
'0 In4& 12.&0 .. 2&.1j3 155 23.50 8.42 ".2 2' " 72 .0. • ., 1., UAF
'0 Ib47 4'5.98 .. 2A. t 4 155 2 f • 1n 14.23 17 u 125 •• 7 II 1 • 0 1 • b UAF
'0 Ib5& let.OO .. 27.72 ,» l's.dO 5.74 , .5 " 0 77 .10 10 • 7 ?U UKF
3U 1723 12.34 ,. 2b.a1 '5' ?4.07 &.8& , .5 U • " .0' 10 .> I .2 UAF

'0 174b •• 7 ,. 25.3's '55 2~.Clb 8.tl4 , .0 "I II .. .0' '" • 1 1.2 U"
'0 174b 43.1 Q ,.is.aS '» 2li.QO L&U 1,5 20 0 ., .07 • ., •• 0 U"
jU 1748 7 .42 ,.25.7Q 15~ 25.1101:> 8.15 1 .5 25 0 " .11 • .7 ,.' !JAF
'0 1. 7 4 lL 70 .. 2&.04 ,5' 24.&ij 1.Qb ,. 0 '7 .0' , .7 ,.' UAF
'0 1 A11 28.02 .. 2&. ,S2 155 23.'su ':'.QO 1,0 l3 0 l3' .0' • •• ,. , U"

3U 1827 35.32 .. 22.'H 1>5 is.td 10. 14 2. , 27 0 55 ·,. ,I> ., ., UAF
'0 1828 054.01 ,. 25. 1'5 1'5 C'5.iO II .7f '" 27 0 h2 .It • ·, ·, U"
jU litH (12.82 •• 2'5.40 1':J'J t'll .td 1.51:1 23 0 h7 • 1, • ., 1,' !JAF
'0 1840 11l.88 .. 28.22 1>5 23.ob &.56 2 •• 27 0 " • 1 (I II •• 1 • 'I UK'
3U lQlb 1':1.&05 ,. n.27 l~~ 211.df 10."" 2.0 2b 0 " .0' • ., ·, 11", F

'0 1920 b.31 .. 22.3':' 155 2110.00 11.0':> " 0 " .1< • • I 1,. Ij..:F,. 1432 U.u9 .. 25.50 'SS 2~.Ob 9. 1& ,.\ I> " "' .07 • •• 1 • :l lll(F

" \947 1q.1) 0 .. 2') .... 1.1 I" 2U.do5 Ltd >•• 28 I> .. ·" • • 1 ,. \ I •l( F"

'0 >u 5 i~.72 .. 22.44
1"

27 • .su 5.21 1.. 21 " 7. .17 .- .' ,., t'Il.F
'0 20 5 ':)Il. I 5 I. 05 O. I q ISS 7. f1 i12.ib 2.' "5 (l '" • IJ" " I • > ~. I GL~

30 20 j/,l .s I • 48 ,. 2'1.k8 .55 .?~.'1 1 O. b 7 1,' 23 0 .5 • eN IU ·" • • III(F,. 2' , ••• ,. 25.H '55 2':'. ~~ , .1; 1.1 , .2 2' I> IU .10 Q •• 1.' 11ll.F

3U l112 "'.85 1. 27.3& ISS <>11. 17 ':I.hi ,., '2 II '" .11 10 i.1I 5.11 ,,\1",U 211 7 5'].41 " 2';,.2A '» 25.':11 7 • as ,., 2' 0 ., ·,. • • 1 1, Q I II( f

3U 2122 45.92 .. 2'J.70 ," 2U.lll) b. I 05 2.' '0 I> ,.• It , •• 1,1 nl(jo

'0 2125 40.&0 .. 2'J.UI.I 15~ ell.l'ln 1 I • 05 f 1 • 7 '0 " •• .I'b H ." ., uAF
'0 21.54 52.2Q .. i'J.71 I» 24.31 -,. 1~ ,.. 2\ 0 •• .I' " • I " . I 111(F

'0 21U~ 2b.2Q .. U.31 '" 2i1.o~ f.IU. I.' " .J 0 " • Ii Q • 1 , • Q UK'
110



OIoIGII'w TIt't
YEA~ MO~ 0& "R~~ SEC

'"lJl( F

'JKF
UnF

." lll(F

I • /,.,
Qq.U

• r'l 1 j • ,)

• 1

0'
· /

1 • I'

• I j II
.I,q 10
• I c' I 1
.1 u 4
• 1 l' ,.,

1I hY
II b7
U !.Sl

o "" ,...

, • 1,.,
I • 1
1._
2.0

I .00
t!.t10
l.i~

.",
10. b i

UEPTIol 1Io""" DlW
fl."" "'''G I·Ub !VI<' lIb

1'::1" 2'::1.40
1'::15 2'J.o'l
1')" 2.5001
1'.)5 2.).,;1,1
1'::1'" 2').110

L O~I ~~

lJ t It r''1I~

19 l').fd
19 2':l.l3
1'1 21L~8

1"1 20.75
1-1 2'::1.{I)

LAT N
DEG MIN

51'1.01
il.of)
2.5./J'.
~O./Jt!

b.32

t!152
21S11
t!\57
<2 ,
22\q

,.
50,.,.
'0

I,,'U lJUV

$U 2 $20
\ oa
I uU \
1 0"'1
I 1 1 C'

DEC

'",,,,.,.,,,
UH
U~2

22~5

?"51 'I
~.H 1

l~. 11
2'1 • .,0
~I.'n

~. 16
/J9.bu

U.3('
~v.15

51.US
.soH

c.L9/J

19 25.t.l
I~ '>4.102
19 n.lI
1"1 O. ~u
tq ~6.~2

I~ 25.1u
Iq 25.'19
19 U.3U
I 'J "3. IJ (,
1'" 2h.7v

I5~

'>5

'"1>5
1>5

,'5
1~~

15':>
,'>
I»

2'::1.U
2';,.')7
t! ... 11
214 .If
2'::1.vO

20.1.l1
2'::1."b
c'(,.l.Jd
1·' • I) j

2S."I"

8.i2
o. 1 u
6.t1'i
1 • l!i

." I

1.80
7.l.Jb
-i.lIb
I • 11
11.11')

2.U,.,
, • 1

'.3

C.C
I.,,."
I • ,

C"

"<4
<I,.
.,
22

"11
10

II " ...· ..
o "II bll
o 112

••
",
"

• !.S q
• 1 1 III
.1 j 1 t

• lUll
• 1 .s II

.1" It

.11'1 oj

• l.i III
.0" 2
• 1 l,; '1

• 1
· I

• I
.M

1 • ,

.M

.'

,.,
1.0
? 1
, • n

l.J9.1I

lI,(F

IJ,(F

I.IKF

UKF
UK<

'JKF
'JI(F
l!fl.F

;iPC
11K F

it/':l 41.12
/J 9 30.81
11 ... 6 20.43
"I') 1I'1.t.9
"<II ~t!.t7

c'.b2 1.'J
I • Sa
0.'11 I.?
C.'), 2.2
j.01 1.1

0(. I ljKF

...... UIt.F

1.' UK F
,> .) 'J"'F
1 .'., I)fl. F

~.'l I)~f-

2..,. " IJ'" F
1.11j1l.F

,... 'I II .... F

... 1 0( F

o ,

• 1.,

1.<
o 1
or

• 1 I 'I
.J'> III
• ,) II I"
.1e' 12
• I r 1-:

·,., ~

• 1 ~ 11,1
• 1 1 1 I
.ltI Il
• I l.l n

II 77
o 1 b':l
II I (i 1
I) ~.,u

II 107

",
U
\I

•
21

""'"17

1..
, •>,.",.",.,

9.b')
':I.l.Jl.j
1. 11
5.l.jf)
/oI.j3

I~'" ;>6."'::1
15~ t''::I.11J
1~~ 24.b'.)
I~~ 20.'0
155 ?".'l1

\.,~ ?~.'1Ij

1~5 21:'.->.5
I "J';, 26.' /J
1 ~c" t'I.1l a
1~5 ?2.l.S

I-J 26."'l"
1'1 t.7.2fl
tl.J 2tj.htl

1"1 22.'H'
1~ n .41.J

.... 95 III 2a.at
j2.9 .. 19 25.1.13
.'1.79192b.71
1~.'11.1 III ca.lu
')1I.t!0 19 r>.LH

11.

".
'"'U9

'"

~I.I') ~<I • .50 \~ 2/J.KI
~4h (Iu.eO t9 2').112

h')2 10.v ... 19 20.'::1"
b')9 .sc.i3 19 2~.lh

7 ., 20.99 1~ 2U.l l b

1. j'
q. I (I

24.n2 1."
tl.3"

10.31 ~.q

II 77. U'" :1

o 77 .1It1 tI
o D~ .lll Ll
(I "J •12 II
o ';)~ .1-: 1-:

dl'F

"F
11..,1­

'JI(F

0"'

I.'> IJr<F
1 • i 'I..; I:

1 .', IJt: P
I • 'I 'Jl' F

. i I I 0( f

r' • I 1ot. f-

1.1'J F
( ~ (

( IJ fl.!-

1 Ufl. J'"

<' • '.

• 0

• ~ I .....
-: "'1."

• , 1 •.,,.,

o /

or
./

• •
.M

I 00

o ,

• I

""r
1

• 1 IJ I 11

• 1 ~ 11
• 1 ~ \ J
.15 I.)
.1 c I.,

.l<

.117

.il"

.11
• 1 'I

\I 0'
II 1 () 7
II t>.,
II f,Q

o b ...

II CJ.s
fJ I 14
II ~2

CI t' t'
11 .,.,

1.
11

•
11

'"

11
1>

"'"2.

?3
1.'
1..

1.1
.>

1 • .;1 ...

ff.l.lb
I • l.j II
2.71
8.U.,

8.Qb

."'
1. jc

1. ':I'"
b • ..,

I')., 23.111
I~':l c.s.bl
1".') IS.SA
I~" 2.,.7j
I';)';) 2b • .s':l

155 2~.,,'

I';)') 2';).1l~

1':1'" 25.61,
I~'l ,a.vj
I'.)') 2~ .... .s

1,)~ 2t-.04
1.,5 ~l.l.2j

1 '::I~ \ b. ~j

I"'" 2~.~7
1~~ '?Il.jt\

1~ 2 .... 211
19 2:5./:1.$
192.LH
19 ct!.')b
19 2.5.IH

1Q i?').l!\
1<1 2:5.'::11
1'1 2a.~2

19.n.vl)
\"1 211.'H

...
6.49

"oil. 30
')l".t1q

.LH

j $. 5b
1. €I 1

2~. 52
? 1 • b 1
I.ltl.12

'"/" 1

• •0».,....
>2'

'0 "
Iu':l>?
11 12

,It I' ." ,.

."1\

.11'::1

1 1 1 .5 ':l
I I 1 /J"
I 1149
1 12 7
1 121J1J

211.07 1\1
2e.Q9 19

ll.b'l 1"1
S., • OF. Il.l
... 21 1\1

2a.p."
25.2'
2/J. I 1
23.7j
c".ijO

I,>

l"'~

1 ~'::I

1~'::I

I"

21l.'1"
C'':I.'s1I

"''::I. Il '1
1 r- • tllJ
2~.12

\:l.01
8. 1 U
1 .ll
2.UU
h.c"

1./

1.1

11
21
I ,

•
I>

"U .,
(I 15/'l

• 0'u 1""

• 1 II

• I'" I I,
•

,
o ,

I.r
o 1

o '

I ....
1._

114."
1.>
I • I

dl/,~

II~ F

J<F
..,I-lr.
" F

1241 $0.12 19 ll.hr
Ijllu 2U.27 \"1 2/J.?'::I
l/Ji9 ?o.98 1"1 2':l.~j

IS~ 2':l.t>1
1';)5 2b.?1
I~':) cf,.~~

~.H L 7
'3.11 1.1'l

Iv."') 2.l.J

"'

~., • 1 Ll I ,I

hi' .1 " 1 t:"

',j • 1 1 1 1 o ,

1 • 1 1'1 f­

.... " 'I .....

." ,Il(, F



"va UIHHQUAI<E SU"'''''~io/\' LIST PAG!:. ,.
ORIGIf<oI TIME 'AT N 'ON ,. OEPTH 'H" nul<' G'P "MS "'I I I~ t:.RI'1 'M'

Y£A~ MU_ 0' HfolM/Ij SEC O'G M!_ IJEG ,..ql~ '" MAG II A (; NM ,,, I) Er; SEC IJIS '" ". REr~K

1~14 UEC , 14jq 55.tll 1. 24.17 15> 2tl.~1 8.1.10 20 0 hi .0' V •• , • 1 UK', 1'51'5 '511.57 IV 2&./34 155 2u.03 5.4':1 1.5 20 " " .1 V 1 u •• 1 • 1 UKF
1 1':118 3':1.'15 \V zu,bb 15> lb • .!.l 8.21 1.1 2\ 0 .v .11 11 •• Z.ll UKF
1 1520 .30 \V 23.22 1>5 17. 1d 1.83 • 0 .. • 0' , •• • < SPC
1 ,. U 4~.n 1. 2&.4& 1>5 cc!.UI tl.511 1 .5 11 0 10 .OV 7 .1 1 • V UKF

1 1b • ':l2.2Q
"

25.bb 155 2~.~'1 1 • 11 1 .1 " 0 •• .uv V .7 , • V UKF
1 1f128 3,.1j \. 25.08 155 2t..2& 1 1• 7 I 1 •• 12 0 \V> .0< lu 2.2 1.1 UKF
1 1&34 29.&5

"
2b.'ilj 155 24.52 &.49 I.' >0 u 15 .12 1 u .1 2.v UK'

1 1,,42 3a.90 \. 22.1,] 155 17.28 2.00 1 0 0 112 .10 3 .M ·" '0'
1 t 113 53.5& \V 2b.34 1>5 ?/J.'J2 5.b3 1 •• I. 0 •• .13 • 1 • u 3.. UK'

1 174 ':l 1c!.2& IV 2':1.8Q 15> 2':1.0u 7.ob I. 0 H' .10 • • I 1.2 UKF
1 ItlH 32.&0

"
23.01 155 17.31 1 .29 •• 10 0 105 .0' 3 •• • V SPC

1 185q 11.05
"

2!::l.Jl 155 2fl.l)3 b.88 3., 30 0 .. .1 V 10 .1 1.1 UKF
1 PHO 13.50

"
25.,$2 1>5 2b.2'1 0.79 \ .1 20 0 as • IV 11 \ • u 2.' w( F

1 1913 32.11
"

c?5. fd 155 ?S.U2 8.8(1 2.2 '0 0 .v • I> • •• 1 • ~ UKF

1q 17 uU.lb IV 2'1.&.5 155 2':!. '2 11 .67 2.1 2< " •• .13 , 0 .' ·" uKF
1945 b.26 ,. 22.37 155 24.d~ b.3'I

"
\I ., .11 • • I

2. , UKF
1959 3u.O~ , V 2u.1b 155 2'b.j,jU ~. 1 7 _0 0 ,. .12 11 .b 2.v UKF
20 v 54.0;3 1. 2u. H 155 25."4 10.&0 \. 0 ., .01 10 •• •• uKF
2011 31 .51.1 l' 23. I b \55 27.25 ~.48 1 ••

"
u ., .1> \2 •• 1 .1 UKF

1 20lU 3';).22 1. 25.1>2 ''5 25.34 7.b9 2.2 2. , ., .12 " • I 1 •• UKF
1 2031, 54.1:13 IV 2b.08 1'55 29.11 8.bij I.' 2S 0 •• .11 12 • I 1 ." UKF
1 20ti1 59.~2 IV 21 .91 '55 17,H 2.00 , • 1 13 0 M2 • , 3 v ·, .1\ KO'
1 211 S 27.88

"
21 • 'it! 1'i5 1".25 .J" , • 1 " 0 14 .oe " • • I., KO'

1 2120 50.07
"

27.70 15'5 2'4J.37 5.30 1.' .. 0 1M .12 11 •• 1 • u U<f

2212 53.80
"

27 .21
1"

2'*.21i 7. U I.' '" 0 7. .13 10 •• 2.' UKF
2218 30.1 b ,. 23.8":1 '55 2b.t!~ • 12 1•• 2j 0 •• .1' 11 , .0 b.2 UKF
2223 55.29 ,. 23. 21 1>5 2b.03 7.':>3 1 .1 24 0 50 ·" 11 ,., 2.' IJl< F
US7 q. I 2 ,. 25.bl ," 23.b3 11.55 23 0 120 .12 • 1 •• ., UKF
232';) 44.76

"
11 .80 '5' 2b.40 38.lS7 2" 0 13. .11 2u \ .5 ~.b co.

1 2333 4b.52 ,. Ib.73 155 22.111 33.b6 2.3 2' 0 1" .0, • 1 .2 j.1 5 ..,10/, 2jU& IJQ.52 IV 24.62 1>5 23.';)7 3.12 1 •• Iv 0 11V .0' B • I
,.. UKF

2 0 3 19.511 IV 26.75 I'> 2~.O2 7.ub 2.2 25 • 15 .12 • • I 1 .2 UKF
2 024 10.82 IV 26. tU , '5 n.bO b. Su 2.3 2. 0 .. .14 • •• 1.' uKF
2 054 19.51 ,. 20.01 155 10.22 7.92 2.2 21 0 ., .12 ·, I.j UEO

2 05' lJ.2.4ij
"

20.12 1'5 10.21 7.'1] 1 •• 2v " " .15 1 1 • v 1 ., UE.
2 145 £17.190

"
20.Uq "5 2Z..H 8.8A

"
0 1. ." I • I 2. 1 UKF

2 'v. 9.':>8 IV 2b.uq 15' 23.23 10. q 1 2.3 25 u 7V .13 , ·, ., IIKF

2 IS. b.88 ,. 2U.t1':> 155 2~.qO q. "n I' u 11, • UV I! • I <'3 uKF
2 1>0 5~.33 IV cb.9/\ 15') rll.lJt:I 7. 1 ~ 1 •• 21\ \I 14 • 1 \1 10 • I 1.7 uKF

2 2\5 23.85 " 25.21 155 21,1.9') 10.10 1.7 2. 0 .2 .u, • .S 2.1 I)I(F

2 215 30.'n \. 25. 1£I \55 25.&') 11. 7.s 2.' " " 135 .l> 10 I.. ., IJII. F
2 211 3').3& IV 24.92 \55 ? .... wl 7.77 " 0 .0 • t r 11 •• 2." UI(,F

• 22M Qta.29 ,. 2b.3& 155 2~.b1'i 9."1 1.' 2. U 11\ .1. 12 ·, 1.2 UKF
2 5\. I'L08 "

t'&.A7 '5' ell.o7 7.14 1 • b 2\ " " .1 V III .n ,., UKF

2 'S.?4 4.38 ,. 27. I II '5' 23.9t\ 8.7.? 2.7 5\ " b' .1" 10 ·, 1.1 UKF
2 351 l,j 1 .32 ,. 2ll.a7 15' 2b.t!O 8.14 , • I 22 u ., .l2 lU •• 2.1 U.F
2 • 1 2"".&1.1

"
25.51

1"
2l,j.1;t1 7 • Uri 2.3 n 1 .v .12 • ·, I ., U"'

lIZ



"'U Et.I(T"r.II"'l\c SU~"·A ... y LIS' ~Al;.~ 17

0'" I G I o. TII~E L'! .. LOf\; , IJ~"TH ,.p UU. G'P IHlS <I • t'- I~l

YEA~ "10 I. 0' ... ~~"c .:i!:.C utG I~If, 0'. /-. I ~ '" "IAG PAG ••• 'S uH. SEC III 5 .<:., '" ~t::'~i'.,

H'~ 0« < "20 I • b fI .. c. 1J .Ul 1~5 n,. btl b.~~ ,9 " _U • 1II 1< • 1 ,.' U<'
< .., ':)O.Sb •• c!ll.3b l~~ ZI'>.:o3 1. u0 <.0 <7 0 b' .13 12 • I

>. , UKF
< "n I! t • 51 '9 tC,.37 ." 2u •.H lC,.t>j <J 0 ,., .1< ," ,.. V. , rlLP
2 5" lIb.tll

" n.1'" ," lb."''' l.OO 9 0 '0 , • t II 2 ." .1' <0'
< ~1l1 1b.')1 ,. 25.'H .55 2l'1. jU 1 • t.'i:\ lob <5 0 '7 .13 13 .' 2._ u"

< 'v. 5(1. if. ~ .- 23.{j~ ." i'b.Od I).ll'" 17 0 .0 .11 11 ." ,.' UK.F
2 b'O Sc.te, ,. 2b • .3tl I~'j 2lJ. , ~ 1).62 ,.. ,ft V " ·." • 1.- .s •II UI'F
< Ol' 5.L~b .. ie.a3 ,,, lb. $ /l ctl.&l ,. 0 h' • Db

b 1., -. 0 UE"
< ." i5.lJl ,. 21J • 1 0 '>5 ill. lin q • t <j 1.' " " bl .13 , • .. , J<'
< .,. _~Cf.Oj ,.2R.2'> 155 2j.blf 2.11 ••• I< , »0 .!4 11 ,. 1 IH.Po Ill< F

< 7vO QO.77 , q 2b.td .55 2~.jd 1.0~ <l 0 b' .13 11 1 • u ,.. IJ" F
< .,. l(1 ••S3 ,.c5.2j I~'j 2/,j.ti\t 1.4l a 0 '0 .13 • 1 • II -.' u"
< ". c.20 ,. 2S.<.lb ," ?'s.'71) 10.22

"
0 7' .0> I · , loG cJll'F

< • " 5'>.3u ,9 1.,.0<1 ,,, 2t-.1.5 0.07 2. 0 .2 .13 IV · I 1.7 IJKF
< 9 , ';).5(1 ,9 23.3Q ''5 2t>.::Il 1. 7 Cl ,. " '2 .1< " · I I ••~ I)KF

< 9,. 10 b • 7 u ,; 2':1. U '» I".bij 1.,H ., Il • In • 10 2 ., ·, SIo'C
< "I~u Il.Ufo IQ 22.flQ '" 11.28 2.00 •• Il " PI, .11 > • 1 .11 'u'
2 10 I i ",,\J.2l! JQ 23.50 I~"i 2" • 11 ~.23 IQ " ., .13 , ,." , • h lIl';F
2 10;15 Id.?t> '0 2lL 1'31 ,,, 23.10/,1 3.fl2 ~. I <0 , 1(, (J ... Il 1.< ".';'1 ul';F
2 Il • ~5.f,5 '0 2"'.93 '" U.12 5. U 2 •• t. , lOll .15 Il ·, I • I' u<F

< \ 115 St:!. 5f1 IQ ~/,I.?7 '':15 ~r:>.':I' tl • j I '0 u Ij~ .13 " •• <
- <

I,KF·,
2 1 120 .. \.35 '0 25./,jll ,>; C'''.'J~ 13.00 I" 0 •• • II t' IV .' <.3 U<F
< \ 1 /,10 /,I/,j.3Q " 5Q.93 IS') tail. till 'H.'iO •• U 231 .13 " ". > 1 • 0 Drs
< \ ?/,Il) 32.&2 •• I • q 1 ,,, ju.ju 40.03 '.3 " 0 ''0 .10 n 1.1 ,.. LS,~

< 13 2 1~.n2 .. 21 .21:> ." 311. u,s "1.29 2.4 "
,

"" ·,' '2 • 1 1 • q '~E:. 6

2 I ,S2 'J 13.91 ,; 22.7M 1':1':1 17. c'J I • ~.s .9 '2 0 77 .1)9 < .0 .- '0'
2 \ ~ 'j ':I I • &II IQ 24.132 ," 213.00 1. 7 ') 20 II •• .1 H Il • 1 c. If Ill'; F
2 \ /,I l.s 3b.15 '9 2.,.2':1 ," i'b.c's 8.8} , .7 I h " 102 • , u Il ·, ,> • 'I I'r<F
< 14 J4 7 • be! IQ 2Q. 1 /,j '" cl.'Jc I • ,s 4 2.2 " 0 't' ·'" 13 ., '. < ".2 jU':l5 1&.31 IQ 211.45- ," ?l:>.'H! I 1 .lIn ,.' " U ?'Uo? .,. Il lou ·"

II"'F

< 1511 12. j7 ,9 CU. 1M '" 2b.Q'1 b • ,s I rl.O 25 " bl ·," " .' ... 1 IJ"'f-'
2 ltd I /,j /,j .73 lQ t?h."lU \"5 2~.L'j 8.'1') ,.' <l , 77 .nl- , ." ,., IIr'd'
2 I "tHI ~".b7 '0 21 .O,s } ':15 '" ,j. 8 rI I .2 j lob >< 0

.,
• '2 IV .<> I." lid'

< 17 • 1. 1 q , q 22.Q'" , >; 17.49 I. ,Sb , • 3 " " " .17 , . ' .7 " .< 111 b c':l.74 ,; cb.ab '» ,5.':1':1 7.22 « " '" ·," , ." <. , '.''''''
< 1 7 ~ 7 /,j • j'? JQ 21.H 15~ 11".• I 7 1 • 11 ,.' .. U <'0 • I II " • 1 'I". ,I 0(1)01.

< '"
, 1l'J.ob I. 2':). I 4 ," 2'J.cb 5.'U 17 II Rl .IV , ·, ~ .I, II l'; ~

< " 0 10'" .~I '0 .:'.,.n3 '" 20.ld 111.11 ,.. 17 II '" .1< , u I • < .,
< 1l.")'1i "'"."Ih '9 2 ,s • ,. \ ," 2b.,SQ 7.':I's 1.7 <U 0 H .11

" .- I., 11-. ~
< l~/,jb 31.4'" .. l~."1 ';5 2".6\ 1.'U , •7 «< " -Q ... IV ,., L' l.I~ ~

< 1~ 10 1/,1.2\ .. o?'i.ile '55 c'J.c'4 1 • .so ,." <' " .. ·" • ·, ~." '"< I qu t 12.31 •• i7."J2 ." ?Ldo 8.0Q , • b <t
" 7" • I lJ , u .0 ,., 0<', 21' , uQ.4b •• 22. dt- 15~ c'':I.'1'J • 211 ,.- " " " ·" I< ·, .. 'I. I '<F, '" • "0.<10 " i'5.Gr:: 1>5 ~3.lil 'J • !,j 1) ,., " I, "' .13 , ·, >.' ,,'< 2 I I ~ 'J11.'17 .. 2'J.2Q ." 2') • .:''J 'I.1'J c. rj >r <> " .1.( ,

· I 1._ , "
2 2\\7 "lC".CO H 21.1.'11 I~~ .-''>.0'> 1 • h'J 2. , <1 ., '" ·'" lU • 1 1.1 .,
< ~ 1 J2 ': ... 0 .- 22. 'J2 ." \'" .I~d 1 •S~ .' " 0 " .1< < .' ·., < •< cUb q. CIO .. 2':l.Qu '" c''J.ll) 7.~::I 1.' 'b " I':>':> • 1 fj I.v '", ,,'

113



"VO EARTHlWAKE SU~f'oIARY LIST PAf.jt::: "
ORIGIN TIME L' , " LOI " ut:I-'TH 'M" [1lJ~ GoP ~H5 r·\(N ,"" E~l

I'EA ij MON D. MRr~N SEC OI':G r~ 1 t~ OEG I~ 11* ,. I~AG ~\AG N" N~ UEl; SEC 0(5 'M KM REMK

1~74 OEC , 215.5 4.68 ,. 25.39 ISS 2~.b(J 7 • 1.1 ':l 22 0 bB • 1 ? • • K
,., UKF,

" 3 2. I 0 .. <::'5.37 '55 27.'1$ b.OO ,., 20 0 " .1' 13 .' 3.2 IIKF
2 2316 17. £13 ,.2S.51 ," 24.67 B.dS 2 •• j< fI " • 1 /j

, .7 .9 UK'
3 0 , 3. 11 .. 24.67 '55 2'5.61 J • b4 ,.. I> 0 1.7 .1> 10 1.' .0 UKF, 048 12. 1b '9 2':1.02 '55 25.'H 8.47 , • 7 2l u •• .11 10 · / , .7 UKF

3 , b 28.71 ,. 21.o~ 1<;5 23.12 6.211 1 ., CO U "' .11 • ·./ ,.. UKF,
"' .5d.2b '9 24 • ..!6 1>5 ?7 • 1 .5 6.50 ,., '9 0 ." .13 12 •• 2.5 OKF

3 113 7.9u ,. 2b.91 155 22.90 S.flO 1 • 7 ,. 0 105 .11 • • h 2.4 UKF
3 '54 7 • .5':1 ,. 21 .97 155 ttl.!" 1 .51 ,., I' 0 9' .10 4 .7 qq.lJ 'd'
3 3 3 .s'::!..34 '9 23.0~ 1~5 1b.7$ 8."0 1 .3

" 0 87 .26 , '.7 11 • " LPC

3 350 27. t 0 '9 24.81 1 ~5 26.01 7.50 1.7 '5 0 1b, .09 11 , • V 2.' lJKF
3 "1 22.b2 ,. 24.7b ,5> ZS.qij 7.3M 1.7 " 0 .5 • 12 10 .K 2.3 UK', "3 21.1.45 '9 .50.29 15> 117.~u 8 •.H ,., 2b 0 .. ·'" '0 1.' 1 • 1 Kor~

3 "8 3f:l.3b ,9 25.75 15';) 211.~2 H.02 1 • b " 0 97 .'" , .7 , .8 UK', "2 21!l. 14 '9 25.56 1" 25.11 d. t q 1 • 7 27 0 .. .1' 9 ·./ 1., UK'

3 ')21 1.l8.99 '9 2b.lf, ISS 25.10 Cj • 1q 1 •• , 5 0 "3 .09 H .b .' UKF
3 ." 2".7& ,9 25.1.17 ISS lb. 'f 5 1 • ~9 .7 13 U 12' .10 ? · /

., SPC
3 7 b 10.40 19 18.6~ 155 U.02 7. 7 ':1 17 " 90 .07 9 .b ,., POL
3 00. 32.~q ,. 2U.38 IS> 19.QQ 1 .73 1 .3 11 0 '0> .0' b · / 94.0 SW~, 9% 1I1 • 31 19 20.410 '55 1Cl.2.5 ".87 2.2 2b 0 '0 .11 , ., ,." S\'I~

, 10"8 1S.tlS '9 23.15 IS!::l 17 • 11 I ." 7 1.8 21 0 '8 .10 3 ·" ., S"C
3 12Z9 <18. 'H. '9 25.35 1>5 2 ..... qt> 11.82 1 .; ,.( 0 '7 .co 9 .5 2.H UKF
3 1242 b.b] '9 27.tl3 155 22 .67 2.86 1.9 17 0 99 .15 • 1.0 ".b uu
3 1311 £IS.11 ,9 26.59 ," 24.b2 ':1.£15 , • b 1. 0 '0' .11 9 .; 1.< UKF, 1333 3.0':1 19 27.02 '55 23.0.5 b.85 ,.' l' 0 HI' .OM , .b 1.9 UK'

3 13£12 58.<fQ 1. 26.88 '55 23.67 1u.all lob '" " 73 .21 9 1.' 7.t! UU, 1416 51 .3b 19 28. 11.1 '55 27. V1 12.7 I 12 , ". .10 II ,. / ., UKF
3 1423 5.99 19 l6.":!U 155 24.(1) 7.':18 , • 9 " 0 '9 .1' 10 • • , • 7 UKF
3 11.123 3B.5t1 19 2'-'.77 '55 23.tl.5 10.75 2.8 ?b 0 73 .09 • • • ., UK', 11.128 '5. 11 19 24.31 1'5~ 2~.":I8 6.02 1.1 12 0 22' .09 " 1 •• 2.' UK'

3 1432 50.20 1. 22.b6 1'35 17.4":1 I .29 b 0 '1' .07 4 1 • ") 1.2 KOA
3 1447 1.10.73 19 20.8u ,>5 23. 'If 8.79 3. , 29 0 b7 .12 9 · / I., uu
3 14S5 3':1. 15 19 ~f).9B '55 2.5.76 10.8" 2.' 25 II b9 ·,. • .b • < UKF
3 1512 1l.7~ 1; 2':>.49 1>5 2':1.4fo. ":I.B2 2.0 25 0 b' .13 • .7 3.7 U<F
3 'b 0 46.':16 '9 2ft.8e- 1>5 24.00 b.85 1 .' , 5 0 QU • 1i:' 1" ." 2.3 uu

3 1621 5.9':1 '9 24.01 15~ 26.':17 '3.lIb 2.0 n 0 b? .11 12 ." d.n UKF
.< 1830 U 1 .54 ,9 ~3.3b ISS 21.61.1 b.OO 1 ., ,.

" ,9 .u U .0 I.' UKF
3 21.55 4.87 ,9 2S.?0 ," 11) • ...,8 2.110 1 ., ,. 0 ., .13 2 .b 1 .2 S"C, 2221 40.'S7 '9 27.LILI '55 2d.Ob l'l.L5 1.5 1. 0 hU • OK • ., I.e lit( F', 0," j4. I 0 19 22. '31:1 1>5 1 7 .23 1 • 51-1 ., 'll U 112 .00 , ·, .? ".
, 020 Q 5. I 5 19 25.56 '5S 2':1.'1':) 7. 14 1 ., 22 0 79 · I' 11 ." .., UK ~-, 0<9 4. H 19 25.'i8 155 2':1.00 7.21:1 15 " 8' • III 4 .H ?' uu, 029 3b. 87 19 2h.06 1,,-, ;>4.~1:\ 7. 2~ 1 • b 20 , '" • 1 1

, · / 2.' IJKF, , 0 Q 1. 2c 19 21.92 1>5 1f1.jO .1' 1 ., I> 1) " .'" , ·, .9 KU', 11' 59.15 , 9 1Cj.hQ 15':1 2t>.92 8.23 1 ., " 1, 74 .17 h 1." 1 .7 "E'

" 121 37.l:lq 19 c 1 • b 1 155 17 .91 1. 'J2 1 • , 12 " 42 • 1 II
, ." .l> "., '57 3 t .7 S l' 2L1.70 ,;; 30.btl 1 u. 2 7 2.0 " u 50 .11 11 .9 .n "", 255 ':>.L~3 " 14.2 £l lOS 8.'11 41 • 'J 2 ?'J "

, 197 .10 I> 1 ., 1 .' PllL

114



h~U EA~lHCuAk~ su~~.~, Lisr

UkIGf'J fllolt:
YEAR MO~ OA rl~~,' S~C

,s 0 t9.Ju 1"1 Z~.P,r

3 U ~5.Z1 \i 25.Z9
UI~ I~.~~ '9 ~2.~1

h U ~~.1i t~ 24.P's
h,S7 ~u.90 Ii 20.&5

.... .., II,(F

~.l) UKF.I. 1(0,/1

u.u tJl(F"
.. S 'l'~

?7 UIl.F
.... ~ O F

1 ~." lI f
1 • ~ 'JI( F
,s.\ IIP(~

.7

.0

."
I.v.,
1.1
I.,
C.'
lou
lou

• t Q 1 I
.13 4

• U It
.11 1II

• U ~

~"'.!) '41 ,-J

:"1:: C ') I::'

'I' • (t' 1 n
"7 .11...tt" .11/1 ,j

71 .U 11
lib .1" n

o b'
o 1<:'''
'J 1 f. 3
o I b.'
o 1 S 1

I') U
22 0
10 0
I' 0
C7 ,

,.,.
",'
"

I.'
1.7
'.S
1.7
I ••

8.jii
6 • .s2

,1\
fo.,..2
0.')2

1. b&
b.&fo 1.&
l.tl1 1.3
a.u'l
~.21) i?2

UEP TI"I AMP tllJlol
.. ,.. MAG MAG

1'::1') 2&.2b
1"'~ .:'tl.2ll
I')S 2~."'l

15~ 2D.22
t'),:> 2u."lIU

15'J 2').1!:I
I~~ 2~."b

I~S 17."3
l~S 20.1"
t'::lS 19.vi

LUfoo ~

tJE6 iol 1I'j

LA T ,~

r)t.G MJ~'

3"',0& Ii ZLl.ill
1l.~S t~ Z2.00

a.LdZ Ii Z4.35
cZ,<.t/'l I" ~u.qQ

lle.2Q 19 25.t''J

0"" ,.,
"II
'12

,
••,
•
•,,
"•

\'ll ... 1J1:.r.

'i 11Ll2 l"t.'H Iq 76.47
Ll 13u"l .s".42 II 23.97
4 1~ 4 iq.8~ 19 i2.~&

4 1~ 1 U~.bO 19 i2.~b

Q I'd2 ld.'s .. 19 22.ld

1'::1') ?j..s'i
t5':1 13.'s1
t'::lS 17.2 ...
1':1'J Zi.n
15':1 Itl.to

7.19 I.e
b.uU I.U
1.20 1.0
9.U 1.1)

.&ij 1.11

0:'':> V 7t1. 1 3 <'\

11'1 IJ "2 .ufo> "J

1,) U lC1'5 .u~ ~

2v U h7 .11" o,j

I') II 11 • vb 4

• I· ,
.>
·"·,

1 • S •J... F
.n GL
• .5 I(QA

." III<F

.<.1 ~U4

.. 1b.5 <.t
Il I 1 6
.,j 1 1 I 1
4 11.s0
u 1''''10

Z... ~~
12.Zf.

,S.')1
UV.4u
(j.~.5

19 23.17
I~ 24.0"&
Ii 2".?5
III i1,Ol
1921.till

1')'5

,"
'",","

2C:>.bU
~ , • "Ii
?U.1')
2u.llj
IK.cu

b.ll'"
.s.91
8.9's
7."Sb
2.j(\

I • S
I .•
2. I
1.,
I .2

IS
I'
n
I ,

10

o "o Ijn

u ,.."

o "
v "

• lit' 'I
.151$
.Ill <.j

• 10:' IlJ
.lll Q

• •
\.1

• I
• I

·"

\.u
i>.?
I . II

1 • "
j. I

UIl,F

IIKF
ljo<F
tI ... F
,(IIA

U 202" 3<.1.46 I~ 27.3<1
U 21'1& "5.1A lq 26.~7

.. i's 3 ~d.2.s 19 22.hl
(j 2j~5 46.36 lq 25.b&
~ ;> 2 Iq.l~ 19 ?1.8b

27 0 71 .1~ III

20 II 7Q .10 /;
1 2. II 1 f., • I(Ill
cO ij 101 .n .. q
cJ, Q l.Ll!.1 c lj

I." dl\~

\.' dKF
.'J K{ljl

I.~ l),(F

L'" Il,llA

lJH
UH
lJ,( ~

UH
U... ~

,.'
\ .2
I .-!
2. I
1 • I

.0

, I
.0

• I.'

."

.'
, d

• I

• I· II q
• \ 1 1II
• 1 1 Il
.12 9
.1 c to

o 10f>
, 7C
l/ q 1

o 0'
" q;

7.U5 2.0
8.90
I • 1"l
1.UI'! I.d
3.27 2.2

7.':>/'1 2.2
b.&' 2.2
&.CJn 1.':1
l.tib I."
b.bCol t:!.1

15~ 2Co1.6's
1')':1 22.00
l':1S 17.10
1':1') 2':>. jtl

ISS lILl::l

15~ 2ll."lI'J
15':1 21.1,rll
IS'S 21.4U
J ':>':> 2':>. 1S
I~" t'''.t;,~

III ""'.71
1" 27.23
\q i7.<;"Q
19 211.Qh
19 25.7&

i? 1I • I p,

.s. bl)

19. 15
's'l.'HI

.0'

2 ,
.5111
'IS
0'1
750

,
>
>,
>

~ illO 2~.6~ 1"1 27.Hij
~ 'Hill eq.~q Iq i?5.4~

~ Y II Sd.ijS 19 20.~1

~ 10UI 21,71 19 2.s.2?
., IU4& lIl.be 111 2M.I's

1~" 2':1./1
15~ 2':1.0':1
1"'5 10.')"
1':>':> 24.oU
\5'5 3b.Ui

11.ti2 l.A
').,,>11 1.&

21.2'3
1S.16 1.7

• 7'1 2.~

i'." up\F
j. ~ II~"

• ~ .... J l.

;>. ~ .. l ;.

." -: ..
\.1

lj • <,j I 3. ~ Il'< ~

." Ij.~ IjI(F
1.3 ~." (J~P

.101 1.'" 11KF
1.1 ,s.', ll~

.I'b .s
• u.. .s
.1 c ,..,
.0" \.)
• 1 t:- '4

o ill .IIM III
(, 4':! .1f, ";
I) 111& .il7 ')
II "'7. I j '4

V I'H .11- ~

'J .. U

I' k:']

(J \ I ...

" "Q to 1

,
I"

""I'

11

",.
2'

"
I .0
I.e
1.'

1.0

1. 10
.0'

1. 7 I
'1.01
b.!l~

11 • .s5
I I • ~ll

IIf.1 ...
2".17
2U.lIh

,"
15':>,,,
I"
15':1

1"1 n.'sz
\Y U.')!
J'1 2u.2u
\ i e5.,S S
1'1 2L33

.s~, 'hI
Q.14

il ,~I

IB.2V
21. bb

';) lin
';) 12 II

'; I ... .s~
':I 1i~ 7

~ I u"S

J 1') &
~ 1<:; 8
':I \ 'Jc:! S
') 1'52"
"'l 1tI t

')".01
j"'l. 9 1
lIe.tl.
u.. II
'Ji.7u

Ii 22.f>Q
\i 22.9b
192".7's
19 <,11.21
Ii i2.bh

IS.,
'5',"
'"'"

2 2 .''1}

~?.1 ...
75.""
~7.Q"

2i.5"

!'l.a ..
~.,,~

o. 1c
I 'i • C! "#

'" • 1 ,..,

I • 7,..
,.'

eo
I.
I-

"I'

o _I

" "\I 1 U

I' ,> 1 r

n "'

· I .1 I"

• p., "
• '"1" I"
• I 7 ,,s
• U ~

• 1
· ,
• I

1.0,-
I • II '1"\ '"

.... 11\ F

1 ., ,~ ..
~ .~ "\ ~

I.., I .... F

'J '''i1 j~.I ..
':l 10,S5 11.41f
"J In,; 21.5e

I" 2~.42

Iq c').'J~

19 ?~.RO

15., ':)1..0/\
I~~ 2"".b'"
I.,,, 2".u'l

Oll."b
,.,.7j 1.1

IIL2-! c.';)
ll5

• .i,s tlU

• I (j .,
• 1 1 ,.,

"'". )••
• 1

I" • ., It v
1."\ 'jKF
I • '} I ~ F



.aU Ell~TH~UAKE SU"'MAln L1ST PA(.t BO

Olol JG 1til TIME Ln " LO~ • OE.PT-i AMP Dllk G'- RMS loll ,.. £1.11 E"'
YEAR MON O' HIolMN SEC DEG "lIN UlG MIN ," ~u.G MAG '" N' DH; SEC 0IS ,". '" I'1EMI(

H74 DEC , 11.!9 &.63 •• 2.5.02 15> 1 ':I. '2 2.UO
• .0 • 0 113 .17 3 I.' .U S'C, 17'&2 3".~b 1. 22.t,l.q 15> n o ")4 1.37 1.5 17 0 .' .V' • ·, .' UKF

5 17 S9 21 .6':) .. 25. I I 155 200H b.n 1.1 ., 0 101 • •• 11 ••• ,. I U<F, 201& 49 .. 50 I' 2~. 7 I 1>5 ?".J6 9.Sn ., V '" .0' 10 •• 3.' UKF, 21 2 52.41, .. 22. ~ 1 ." U. ''';I 7. 12 " V 'V .0' , •• 2.2 UKF

, 21 i 8.~3 '" 22.tlO 155 ?2 • .,Q Ii • 1 ':) I., l> 0 B. • U/; • •• .' UKF, 21.50 ~".Sll '" 20.1'1 I~S lQ.bb ~. (j 7 1 •• a V " .10 b ·, 1.1 5.', 2231 tll .01 '" 25.0':1
1"

17. b2 2.07 .3 10 0 ., .10 , I.U 2.2 SPC, 101 H.5':1 .. 23. a8 155 m. 0 1 7.29 2.' " V " .10 " .' 2.' UKF
0 2 • ~. 17 ., 23.~O 1>5 14. Hi 1 • tl q 1 .5 22 0 >0 .0' , ·, .2 GLN

• 2 • 23.04 .. 2h."'4 15> 2':1.02 7.4";1 2.' 2' 0 .. • 1? • ., 1 •• UKF

• 211 14. a I .. 24.8b 155 2S • .5U IIJ.It! 2.0 <> 0 ., • 111 .V .5 .1 UKF
• 2"" 45.82 '" 25.'a 155 ?1. b I b.07 2. 0 0' .00 .2 •• 2 •• UKF
• , 1 31 .45 '" 2a. III 15> 26.')8 IS. It' 1.0 .. 0 "' • 12 " ., ·., UKF
• 31' ". jq l' 2b.O~ 155 2";1.2";1 8.4') 1 • B 2' 0 11 ." • •• • • b

uK!"

, HI 20.24 .. 23.0";1
• >5

III • 1"03 2.1)0 10 V 115 .00 ,
• I ." GLN, "2 ~d.1 q 20 3.56 I~b S. lit 31L3'"J 0 D 211 .V' •• S.7 7.11 015

• 342 tl2.37 10 2h.'; 7 155 24 • .50 B.2o 1 •• 2j 0 7' .00 10 .5 I., UK'

• 35b ill.25 .. 25.5/01 1" 2:5. II 7.26 •• 0 1>3 .Ob • • • 1.2 UK'

• 042 ')!.l.17 '" 23.07 1>s 14 • .5U Lb3 • 0 113 .01 3 .2 .1 GLN

• SIB 41 .69 " 25.tlb .5> Ib.Sd 13.00 lb 0 12' .0' 3 ., .4 OE'
b 53& 4(.44 .. 2(1.tI',) ·" 2',) • .5d 9.')1 .. 0 b3 .0' 1u •• '-I UU
b • 0 1 • 11 •• 25.12 .55 Id.Utl 15.2f 2< V OS .11 , .., ••• OE'
• • 2 3.53 '9 25 •.5.5 .55 If'l.17 12.5.5 1.5 2, 0 4. •• 2 ; •• .3 LPC
b bO' 41 .05 .. 25 • .s9

• >s
24.<1101 9.07 ·.' 2' D " .0' • •• ·.' UK'

• 7 • ':1/.50 10 21 .1'\ 1 155 lOd2 l.otl 11 0 " .11 • 1•• 4Q.0 '0'• "B ~~.43 I' 2:3. 1 7 155 17.2') 1 .49 • 0 100 .,. , I., .' SPC

• • , tl7.90 " 22.1'\5 1>5 a.~ij tl.S1
• • 1

21 0 " .Db , ·" 1 .0 UK'
0 0 2 tl~.67 .. 24.27 15> lb.')2 7.otl 2. -, 23 0 ., .13 12 • I I.' UU
b , • 43.6b .' 23. 2c? 155 1 tl • t:I t 1. 39 B 0 10. .lIb ; • • • • GV'

• lU2 tlt:I.67 .9 2S.U9 155 ?').nb 10.22 2.2 22 V O. .11 10 .b .7 IJI<F, 13')Q 25.54 .. 23.tlb ." Itl.o~ I. j 1 0 0 13. .117 ,
• I .3 GLN

• 1558 ,57.29 ., 211.j;l2 155 28.bU .511.1S _.3 10 V • b' .2. 13 '.' ~<I.q U<F

• 1736 111.bO •• 28.bO .5> ?9. II 7. ( j 2U 0 or .11 1C •• 2.' IJfl\F, 1927 tlb.29 .. II .39 .55 15.~l' 1 ... • tll 11 V 11 .00 , ., ·.- ~nA

• 1':134 ')2.03 .. C1. "12 .5> 1~.22 ..2 " • " .01 " ·, • • '0'• 2U3') j!:,. ~l) .. 21 .66 .55 15.1.1"1 10.1.5 t!.7 .. n .. ·." • .' ·, <0'

• 222'\ tl3."1 19 22.b':l 'S' n.b7 8.2'" 21 II '0 .0' 0 .n j • '.> l])(F, ;>340 11 • 7 1 I' ?'h.tlZ 1>5 2.LH 11. \ .. 1.' 15 II " · n' , ·" , .8 UKF
1 02' ')').5-' h 22. ('3 1>5 />5. U CJ.UI) 1 •• 22 , 1? .0' 11 •• t.b U"

1 0", i3.33 .. 2'). 17 1" 2').0., 8.')7 2.' " 0 •• • D, 0 ., 1.3 U"
1 III tl6.6b '" 1'~.41 15- 11. ':14 8.e 4 1.7 " (, .. • t> I •• • • 7 UE"
1 'C2 32.29 .. 20.74 155 b.71 'J.IJ. 2._ 2' 0 c. .11 1 · I • • n UE.
1 213 QQ.?! 1. 25.20 1" 37 • ')~ 3. 3t' 3.1 " " '0' .Il 9 0 ., I.C <D.
7 240 4t:.0~ 1. in ..hl 155 1'4. d .. 1 • 119

• .3 15 n ,. .n. , ·, .3 t;l ~

1 3" ,)o:!.':IU '" 19.""3 '" I I • 0.'\ 8. n 20 ° 8° .Ob • •• I . \1 lit R
1 3>0 ~n.Q3 .. I'L/lq 1 '.J"J lb.~U 9.hn 1.' '" 0 .4 .01 , ·" ·, <0'
1 1 1 41 • ut! .. i4.'iE\ 1 ')., 24. ')3 10.I:d 1 .0 t! (I 0 P3 .0. • .n .0 "

lI6



UIolIr.PJ fH'E
fJ" l"l1ol .... '" St.C

L"r III
[,!::G ~:1'~

LtjN ...
lit(; /'0'11'0

Ilt""11 H~P r)ld·/
~~ MAG ~AG ~k ~s

IWS

SEC
.,.
DIS '"'"Pl

I HI.! IlEC 7 7 ~ /'1.\.1& 111 2'-' •.S1
7 11~ 5u.4~ 19 2j.~q

1 7jq S.,.lIb tq 2~.4~

7 ~:H lij.ul) 1'1 ;>3.31'
1 655 1?~3 1'1 ~3.~1

I')'=' 17.111
I<;!::J 1').a
1~~ 2<.1.~~

1"':1 IS.lII
1.,':1 1':1. HI

13. t\.s
.112.1

11I.4? S.O
2.ttO 1.2
.ill l.S

I II 0 73.07 ?
1q 0 57 .11 '5
2A 0 "3 .12 'I

9 0 105 .17 j

lA 0 hq .Uq j

• f.,
·"

1.­·,

.'1 nEY

.Ii SPC

.Ii IJl<F
• ,I 5PC
· i SPC

• "7 j
.uts II
.12 q
.13 13
.\2 10

1 1:,j4

I lOUt)

7 1 1 13
7 111.1 1.1
, 12 U 5

7 1 c:'<l 13
7 I>Uq
1 1?!::JU
1 1 j 5
1 1"Un

H."9
';.'-'='

24.1111
; 1. (15

... ~.~O

.11
l.Ib.c!l
1f>.Oq

1.1. 1~
5').;'\

1'1 2~.1.l:~

1~ 23. Q ll
l Q ;>3.1(1
1'1 ;>~.7v

H 25.49

11f 23.77.
1'1 c's.b'1
1"1 2b.f.O
H c:'3."tj
1'1 c:'u.u~

''5

'","
1"~,"
\"OS,",,;
\","

I').O~

1S. 27
1"."2
1 r. • , b
jto.)"V

I u.'U
1 u. "II
?Ll.7')
i't> .... 11

2'i.-'~

2.00
1. 7t1
2.1.5
1 • d 1
1 .0'"

2. "'I.?
LiS

."
tI .... O
.,. \ U

lol
loO

.'
2."

lo7
lo7
, • 7

R,.,.
l2

'",,
1'1,.,.

o 1 f<,.,

" ..• ••
II I" /0• ••
o 0'
o I 53
u I ....~
II 7A
II q.,

.17

.Il

.0'

.Il·,,

,,,,
1

.",. \

.n

••

."·,
1 1."

."
I.'

'.1
.'

-Ill. ~,.,
>."

SPC
5PC
r.Lr~

'"C
'''0'"

r,t
GL '~

"0<1'
u<F
IJI( I"

1 1~1"

, l'i1t'
7 1~ 52
7 1 q \ I
1 19 ~2

It.ql jq 2tJ.Uj

j~ •.B lCJ 2':1.f)G
c:'1.~" 10:, ?3.1v

0:'. h \11 2'-' •.H
1.2b I'OJ ?4.112

15., ?/:l."'ll
\5'1 21:-.5";
155 IG.':1S
\'1'" il.I"
lSS 2"'.Ou

'L\3
•• f

O:'.VO
, • 0"
2 • 7 I

". ,
lo',.,

"15,
If
\0

(I <iQ

II "'n
o .?1"1
(J 103
U ..

• 1'" I~

.1f<, 10
• I I (j

.1.s t?
• 1.5 'j

••
lo\
?v
I.,
1 • ,

I • II lIM; F
Uti. h 111<."­

." GL'"
I • k J,JI<. F

~~.~ LtI<.F

, 19';17 \H.3'.) t"l 2~.?~

1 2vlQ \I.7'i 1"1 2!::J.Qa
7 c:'05~ 1':1.51 Iq 23 • .)~

1 lOu2 c:'5.~c:' tq 2~.qq

7 21?7 11.3; l"l 2~.34

1!::J5 2 .... ~S
I"" 2u.,t!.
IS., 1 tI • .,1
IS., ;>3.15
1 "15 24.11.1

0.5.? 1.7
B.loc.1
1• oj"

l.U
t. 52 1. 5

1, U 11~ ,flb 10
",,, u 115.17 '1

t:I (I 2 I 0 • II'" <I

11 1\ ..,1I .Iq d

111 U </2 .Oli G

.'1 ?Il UI(F
I.v 1 • .5Ull'F
1.1 "'1.0 r.l4
1.1 "<:1." 1)0(1"

.... ""I.ll 11K r

j,!Q.55 III IIL'J7
2.0;' 1"1 c:'3.~q

~2.';)n 1'1 4&.'18
?<j.b? t~ ?k.5~

21.1.00 tq 21.10

1')5 LLo')
I')" 1/.0/1
1",6 "1.'" 1
IS,;) 3').0.5
l';l';) tb.Sq

• I? -,
.ut> ",
• 3t> I b 5

• I '" .5
.13 II

L1,(~

'<[H'"

'J~, ~

11"1"

Ill''''

"'1'L
we
PI'>
t., (j '"

<u'

1 • II
.e

H .1
.7

0.'

,.'
... 'I • II

· ,,.',.,

• f

·"If/.il

lo'
ioU

l c:' I • II

n" 2Q.1
1 • h
I • f
, I • 'J

.l<

.1O

.Il

.ll

."

() </7
(l .512
f) nO

• bQU 1,1 (i

() 6"
II ':15
(I .5.,"
U I?<;i
I) ltd

<R

"lO
l2
lO

,.
1 "
2'

""

2.8
.7

'"'2.2

,."2."
2."
lob

7. Url
;'.)1'5
q. 1 t!.
Ij.ll~

7."'1

" • 1 .s
t ,B.,

c:'/:I.5'#
1. uS
2.bl!.

2t> ...u
3li."£1
;'>~.b"

23.htl
7 •.H

\ "155

\ "
\ "
1"

211.1.I'"
Ii. ,.. I.l

C2.13
??:.30
21) • 1Q

"",.,.,.
\ 1 • b">
C!~. ·HI

?IiO
51l. 1 1
4b.57

'"lU
/lLlO

"""".10

1 ?220
7 222"
10\ 1128
n 0.51

R 'b

•
d

"
"•

n ,

.,"."."'"
U4. 1 t
n.lv

';).i:!c
c~ .1.111

'='''.77

\q 22.42
lq 22.1'i
I~ 2S.1tJ
1<.1 2i.?~

1 ~ lH.';)b

''5
1':1"
15>

\ "1'='':1

? j. )0

"S.ll£l
2':1.<J7
p .• 'I 5
I to. 0:'"

1 • 'Itt
Q.9;,
1 • .,j

2.tJu
5 .... 79

IJ ..,1.1
U ;'b

CI I U<:I

" 1\ 3
{l I (,ll

.Il
•,! fo
• 1 '; I tl

• II j
• lie.: ,.

• f
• 1

I ."
lo<
1 .,

I • II
e. ,
\ . ,,
1.4

1I11F
IJ ~ l­

I"

,L .
III P

.so 00 I q
31 • qO l;;l
n.s,; I ~

I ... ') .. 1'1
~';). b I} I q

10.~;>

c:'7.1I"
Zi-. 'H
?<.I.?1i
r'a.'Jf

tSS l",.loJ.
1 ':1':1 .?oJ.. V71.,,, ?ti .. <I')

1'5~' 17.oc
1"" ? ... .,I-

.so.q., 2.2
':1.UIi j.';I

'~.lio ?9
1."15 1.0
1 ••J 1

"C2

'"

l. to 3
t) Q.i
o 711
II 10f>
1I t.j :<

• 111 ~

• I., I 1
· I r: \: I

• tl'" i:!
• (.... 1 I

I . ~
J •

."

."
• f

~. i tll'1ol
I • i I ... F

.... 'Ill ~

· ~ ';"'r.
".1 ... '"

1122
f\ 121.5
<I l(,i~

t"; c:'5.~1

lQ ?"'I .... /,j

H "1.".5

l".~t!.

"'':1.1)';)
2".")"

0:'..11"

'i.If'?

~."'i

117

.Q,."
'"1

I<,.
If

IJ "'''.1 I j

II t.j? .\"

1I lOt .'1'" 11

.1

• f

• ,I ~"'r:
? ~ 'Jo( F

... ', >i~"



"VO EAIHI1QUAKF SU"'f'-A~'I' LIST PAGe 82

ORIGIN TIME LAT N lO~ ,. OEPTH ,VIP OU. GAP lo/f.~ 5 '01 1 ,.. Ell", '.Z
'tEAR MON 0' HRHN S'C OEG MjN 0'" ... Ifl 'M _'G -'G NO .. Gf"G SEC DIS K'" 'M REMK

1-'14 O'C 8 1339 30.13 ,. 23.52 ,5' )').11 1 • ':I , II 0 .7 .10 j .b • j SPC
8 135& 18.2'; ,. i!1.l.M. 155 ch.au 8 • .,tl I. 0 .7 .10 11 .d 2. , UK<

• 1028 35.l1 .. ~3.01 15' 1".'50 2.b" ,.. 11 0 117 .0' , ·, 1.8 GLN
8 Hl47 30.Cl8 ,. 23.22 1" l U .tU l.a , .0 12 • 108 .07 J • • ., GLN
a '5 b 39. IH I. ?/.l,fli 155 25.11 b.'35 Ib 0 1>3 • 0. 1• ,.' 3 •• UKF

8 1b30 29.84 1. ~5."'~ 1~'i 3fl.69 2.20 2.b II 0 2" .l4 8 I • b 3.7 MUK
8 18 7 29.30 I. 24.52 155 24.Q/\ 9.48 I .5 21 " 77 • 12 • .7 1.1 UKF
d to 8 I 4 • ij (I

"
24.1.12 155 24.51 !:i.tll I .7 2b 0 78 .11 • ·., loU lJKF

" tll27 1~.32 1. 24.~q 1~5 2b • .:!1 7.29 I .' Ib 0 1'1 .nq '0 .' I .2 UKF
8 2036 58.1b JQ 13.7? 155 1':1.08 2. t ~ I • I II 0 'u .0. j • • '.7 SPC

8 Utl5 54.5" ,. 23.0Q 1':1~ 17'-05 LbO 1.0 12 II •• .05 2 • • .2 SPC

• 3 0 4'3.",0 14 l~.AO 1>5 11 • 1q 7. 1q 2' 0 " .11 1 • I I .' UEO

• .556 50,Clb 1. ZU.9" 155 25.':Ic:! 1] • 15 ,.. '8 0 •• .Ob '0 .5 2.7 UKF

• 550 3.5.&0 1. 25.'59 155 25.17 IO.b'! lh 0 'b' • 05 • •• '-7 UKF

• b'2 17.02 ,. 2b.211 155 3b. 7 ':I 3.5<1 '.' 20 G ''7 .11 • 1.0 I .3 MO'

• 751 27 • de I. 23.1.11 '55 JQ.1IJ 2.00 2. , 22 0 52 • '2 3 ., '.5 GLN

• 1014 28.20 .. 2&. 15 155 3b.9b LCli? <.5 15 0 "b .11 b I.j Q9.0 MU'
4 1024 tl.l2 1. 23."'5 155 l':l.i.:! 1. HI 10 " 10' .0" j ., .3 ,PC

• t029 3o.d7 JQ 23.' 9 1'5 1<1.73 1. 84 I.' 15 0 ,. .04 , .' 9':1.0 GLN

• ll.~A 5':1.70 10 iZ.35 1"
13.ja 2.1.11 4 0 " .05 , ., 1.< uEij

• 12 7 19 • .52 .. 2.7.77 155 37 .20 .83 ?5 10 0 21' .17 " I • b 1 • II MO'• 121.12 35.51 .. 23. 1q 155 Itl .80 1.37 1 • , • 0 10. .0 • ,
• • ., GLN

• 13 3 tI.bO .. 19.57 1S> 1 1 .90 8.07 2.3 2. 0 •• .12 b .7 I • 1 UEO

• 1'15/1 11. !II 10 25.21 155 ?!:l.Ud Q.32 15 0 '3 .07 • ., I .4 UKF

• 151~ R.Oo JQ 2';,. 10 1!:'l') 24.71 8."4 I .8 25 0 b2 .13 , .7 I • , UI(F

• 1S 30 57.53 JQ 23.q ... '" U .11, 8.1:42 1.5 I' n 43 .Utl 1 • I >. I UKF

• 1551 30.09 1. 27."1 , >5 37 .21.1 1.55 13 n 217 .13 " 2. I .7 r~OI(

• 1b 2 58.17 I. 21.1.8ii , >5 22.11":1 10.b8 1 • b 22 0 50 ."" • .2 • < UKF

• 172~ 14.25 I. 23. ~!:l 155 2b.l1 Q.31 " 0 .7 .07 " .n ? \ UKF

• l1"q "l.bO JQ 11 • .iLl 1>5 I U • HI) a. -S<I 20 " 1:53 .11 ., .n 1 .3 POL

• '" 3 27.;:n I. 21.1.&1I 1')';; 2".7~ B.41 I • Q 20 n " .13 • • I .0 UKF

• \641 4b. 18 JQ 2!:l.h8 '" 2').b'l 7.uO 2.' 2' 0 103 • 12
, •• 2." lJl(F

• 1954 1 -S. 26 14 2/!.F.1.I 1S> 12.!:I"l 11.02 I .7 II 0 '30 .20 b •• 2 4.' GL I~

• 20 , 3L1l9 .. 24.')'1 155 2b.UIl 8.78 I •• 25 " .0 .1> II .7 I .' 'II( F

• 2010 31.':17 .. 2!:l.01 15<; 17.6& 2. c!7 ." " "
80 • '0 • .' 2. < SPC

• 2018 lo.OU JQ lb.3b 1>5 37 • !:II 2.75 2.2 ,. 0 <0' ." • I .' >.1 PO'

• 2050 11.81' ,. 28.4') 1':>5 -S!:l.&.5 1.1.10 2.1 21 0 '07 .\5 2 , .' '~nK

• 2' 3 1!:l.97 1. 20.~S 15'5 Ib.'i.5 .51.')" 2.2 2b 0 13 • (,4 , I., 1,7 OEP

• 21<111 2.0il l' 23.29 1'55 14. I U 2.uo , .5 ,.
" ,. .1< j ., 27." GL,~

'0 035 ':It! • 12 14 27.tHl 155 3':1.1u 1. ,"c 2.' 2U 0 ,,- .11 <I , • < .7 "~Ol(

'0 , 0 2.ii2 1. ?3. 12 155 1 !:l • 1 1 1.21 '0 n QO ·" 3 ·, .' SPC
10 21& 27.111 I. 2il.ll 155 37 ••S3 2. IJ 0 <.2 10 0 22. ·,. " '-' • II -10K

I. 22b 27. 12 I. 2t!.bO 1'5 23.u3 7. 9tl ,., 21 II h7 .07 , • 5 •• llKF
10 • 1 lEl.05 1. ':17.20 1'5 '4."u 3b.2" 2< I ,.. • t? "' ".0 '.11 PPL
10 528 Sj.,,-!'i .. 211.71 155 c~.2'1 ').1.I1 , .7 IQ " .. • J h 11 • 1 •• IJI\F

1" "2 'Jb.O!:l 14 2/J.R2 155 2':1.':10 7.10.5 I .1 22 II
_.

.1. I t, ., I.' U"
10 SI~8 I u.':O I. 25.01 155 2b.I.I'l /;).71 '" 0 Ih' .13 In 2. , '.' UKF
10 • • 3~.1.I3 I. 21."'" 15';, c:?3.1It1 ":l.c:?'j 2< " Il") .nq " .h ·" 5\'/0(

Il8



HVO ';:AIJTf1(JUAI<.f: SUMr UIY LIS'

YF:AR MOIll

Ul-Ill;I'.; ! JI~E

nil H" .... !'< StC
un' ~\

IHC; I~J .•
IlEt-'TH AMP

,lf~ MAG
GAP J.(MS MIIIl

~~ N~ GFG SEC DIS
FlU.

("., ~EMl(

I ~'I.I lHoC 10 I (j.? 1
10 Itl.i.S
11) 1047
lOll '53
101'?14

2<:.0 ... \'1
t!.!.79 19
.~O.!~ 14
Lbtl I'~

'l.vo I~

i? 'j • ;l 1
1'l.~':

211 •.q
25.~8

2L 72

,>'
l~~

1':l!i

,"
1':l5

2H.~·'

1j.21
17. ':old
2".<i5
2<.1.U4

1$. (j 3
~.'-12

I • 5~
10. ':I 7
12.72

1.7
, .3
I.'

10
21
IV

"IV

() ~U1

U 7..,

o 5'
1I 11'< 7
o 111

.1l5 11.1
• I' C! 7
.OM ?
.O/,j 10
• (\5 0

2. I UK '"
\ • 3 lJE ~

• ~ .,PC
"i.n .10< F

• <.I til( F

10
10

'v,"
10

l.Ht>
UI.IO
l3~b

11.I-?7
11.141

1 V. f) 2
I! 'I • 7 0
:. 1 • .,.?
22.02
U.:'':l

1'1 24.1(1
19 el.l./,j'l
1'1 .!~.Ib

1925.1'.
1-123.12

15~

1';5
15.,

'55
"5

15. ~ /,j
?t<.'.j7
2 j. I b
2u.'1 4
2r!.""

2:.01
6.02

I? • 7e!
o.u5
4.50

,.' 8
2"
'S
11
,\I

(I f-2
U 1?'J
U 1 (1'1
I) q 1
II 92

• (I'"

·".11

."·,"

,,
7

",
, • U,."
I.',.,

SPC
IIKF
L1KF

.JI\, F
oj I( F

10 If>e':l
1 v 1 f>2b
lu 1751)
1 u til;:: IJ

10 It'41

)\1.20
3Q.1.l0

J. 1 1
/,j2.99
2.L23

1"1 25.0'"
I~ 22./i A

1'1 2:<.1f.
19 26./18
1'1 2:Li.95

I ~5
''5
I~S

155
155

3".02
25.36
1 IJ • f'\ <l

2to.09
2U.~9

."'
'.8Q
1 .41
b. I) '.:I
1. 1 1

'.',..
,.'

22
2"
, 0

""

u "
I) 90
u 1 Il'
o 11 &
U 141

.11

.".07
• O':l

."

"I,
U

"

.0
\. \'

·"·,,.,

~~. IJ
1.,
·.,

2. 'j

.n

HIll.

lJI'\F
GLiJ

""IIr(F

10 \925 "b.O~ 1'1 23.29
10 1931 42.51 1~ 27.?3
I~ 194" 55.25 1"1 ?5.&O
III ?-li 1 12.0'1 1-1 2H.t2
1021)')1 20.7H I~ ('tl.53

\.,5 11.j.'to!
1"5 ~7.fou

I.,,, ?tl.ld

15':l ~'.:I. ''''
15~ 2~.~1

1.64 l.u
1. u~
I.UI I..b
1.122.9

10 • ..,1 2.3

II (, lO?' .110 5
II II t25 .I~ ..,

1 i'j 11 ~I\. I r' 'I
d5 II 77 .1d ?
2~ l) 10>3 .11 0 111

.n -''1.11 r.Ln.l
j. I.J 1. LI '·101<

• ., ? • Ij HI<. F

• '" • II '·'Oll.
• ... • ~ 'J!( F

1 vo?l 11.1
10 ':$11
In 2~tl'l

11 03'-1
11 Ill!

1I1:l.'l(J Ii
'}.21 H

40.7Q tl~

S.H 19
tl2.34 I~

20. 1 q
24.9?
2(j.50
27.57
21.j.0"

'0',"
IS"
,>'
,"

f'..'17
C~. I I
n.r'''i
:<~.3u

1., • I &

b. I 0

~ • ..so
A. I Q

.12
.2.12

,.',.',.,
.L 1,.'

2',
~1

"2b

"

o "
() I, 1
lJ t O"i
\1 to- 10

U "

• 1 ':l 'I
• \.., I v
• () <j 1 t:.
.1'.:1 1...
.1 h ~

.0

• I·,·, .0

I, • '1

Lltk
lJKF
U,('"
P(lK

C;Pr.

11
11
11
11
11

? 0 ~q.52 1'1 27.?1
?IU 44.3~ I~ 23.01
232 2~.~1.I I~ ~b.3~

3 I 1.14.~b 1~ 23.20
~25 /,ju.~l I~ 2".~7

I~" 3/.H
1'.:1~ 14.25
l~" 37.12
1 ':l'i 111.8..s
1~5 24.41

1./i'l 7.2
(j. b \
2:. () 2 .s. \
\. 32
7.52 1.4

II (12]11.1\ "> 1."1
"i 0 11'" .Il ~ .'1

15 II 145 .\IP. t> ,..
If! 1J In7 .t17 i .11
21 IJ /.", .11 .e' .J

.'} ~'OK

~.3 r.l'!
?'" l·l0t<

• ~ GLI~

l.~ lli(F

11 B5 59.3" l'l 2Lf)n
11 3H 41.1" 1'1 2Lu2
11 34;l uv.~6 I~ ?'e.32
II ]/,jQ 52.&0 1'1 ('7.8 u

11 'i 7 /,j9.6'" \-1 23.1~

1"523.13
15':0 l':l.llh
1'5 3b.I)!i
l~" ..s".14
l~S 30.14

4. 1a 1.5
2.llU I.U

.""
1.f)2 2.1'0
II.~O

ul'<lo'
L'I( ~

i.H ..
(I'" F
IJI\ ~

• 7 "v.'"
• 0 SI-'C
• II '1ll "­

( • 'I r'lI'lt

,).,' ':lIK

<. U

.3 • .,

· I
1.\
1.0.0

· \

• I

·,,.",,
7

",

• I ...
.1 ?
• u~
• 1 ;.>
.01

I, 7 'j

I' ~t­

o 10h
Il 73
o Illh

~2 II 1 i' • I C' l< .0

1 I n 1(\1 • 1<." ~ • of

1\ 0 13:~ .10;> .1
In 0 20~ .l~ 2u t.~

c\ () 60.1.51S ...

'.0

1 • d I
'l.b5
1\ • 7lJ
I. n
7.39

Zll • 'J 1
2~."1.I

Il•• Iii
?':l.u.:!
2/,j.vll

'»
l~'i,"
'"1~5

23.l:!7
?h.Of­
14.5'J
2f...42
2 .... 5,>

22.1:111 \1
2: .1J'1 1 q
I • IJ 1 14

5 <.1.43 I q
H. ~5 IOj

'"!il.l "S

""uu
'I'

11
11
11
11
11

\1 750 l'!."S9 1'1 ?3.'1/,j
11 837 1 .... 04 1'1 r'f...Stl
11 q.,~ 1.11.16 1'-125.07
II I()~O 51.62 l~ ?~.h2

11 1113 4~.Ol 19 2~.1)7

15~ 1i-.14
1'.:1'.:1 n. '1<.1
IS,) I,:>.,H
1<;5 ?~.ll

1 .., '.:I 1"'. f) ~

I.ri'J 1.0
1.b? 1.1
~.02

.-j • 1 '5
I .5li • f'\

1 1I 0 ~? 1 II d
1>1 l) 7;-. .\'7 8

... (I 2(\/' • f\-.l ~

I q U °7 • J 2 9
II u f-', .1'> _~

.F- .i'H'C

.'1 .'1 II"F
\.'J 71,.·j SPC

• A I • 1 IJI( r
• b ." .,PC

11 13'") ... 1".% J"i 23.~r?

1\ 1155 ~1.nl 19 231.iv
1\ 11~~ ~1.7h 1423.33

15') 1'1.09
155 I".t)!l
1~'.:I 1<j.IS

1.41 1.'
I • nl)

I .o~

119

17 (, 5'" .07 ~

10 0 \11'" .11 .3
Q I) 21'1 • (l<; j

•.j 2f..5 (;L!l

.'1 .6 GLU
1 • ~ • 'I GLN



"va EUHHDuut SIJ"'~\.HY L.I S I .... !if o.

QlnG IIi TIME LOT - LO- " Ut"yp, 'MP DOH r,At-' w~,:, MI" '"" EO'
YEAR MO_ O' HH/IlN SEC OEG MIN oEG ~. I I" '" ~IlG M'G MR '·5 n"l~ SE.C 015 " K" HEr041(

t II 7/.l DEC 1 \ 17'5& 211.')CoI
"

i:!3.c;l 155 1~.1" I.IJ'I •• • 0 ". .\11;1 , •• .5 SPC
1 I 17';)8 ~b.03 I' 23.<'2 1'5'5 Ill.8'1 1 .6Q 1.1 .- " " • t c , •• ." GLN
1 , 19'i'J 30.",(1 I9 2.s. 2'> I;; l".~n 2.00 , • I .- 0 1fIr ·\, > .' .0 GLN
\ I 21'51 Ics.l7 \. 230 0 1 15> t(j.tH 2.00 1\ 0 1\ b • 1 'J

, , • I .0 GLN
\ , 21'59 11 .Ile? .. 27.57 155 3'J.l:H .., c•• ,. 0 RI ·\, , I., 1 • U MoK

1\ 22 0 50.011

"
lll.S7 1;; 3'>.';)8 1 • U';) 2. , 22 0 \00 ·\. ,

• I • • '·~OK

1\ 22 , 18.5& ,. Pil. III 155 1 (j. 12 0.7 'j \R • ., .1\ 7 •• I • 7 UE.
\, 2241 ~4.b~ \' 23.13

\ " 14.')'l l.cH ,., '2 (, ,.• 0. , .b .0 GLN
\ \ " • 3,",.70 19 lQ.c?? 155 I.L tI OJ 1.b" ?1 2' • lI5 .13 I ·, I.' IJEIol
1\ 2315 34. H \' IR.28 15., 1~.'1.s 12 ..~ 1 ,. .. \0) • I 5 9 c., .7 POL

\ 1 23.55 3.60 I9 23.3t1 ," is.Ob 2.00 1.0 \2 0 102 .>0 ; ,.; .0 SPC
1\ 2H3 C. 70 19 lA.5t> \" If- • oS ') f:l.2,S I> .. ,,, .0' I ·, I .' KD'
\ 2 03. l2.~7 " 2/\ • 1b 15'3 38.tl8 '5.55 2.7 .. • '9" .13 , .. , 2.' MOl(

12 0" 'jl.31 I9 22.Q2 155 I j.'J' $.45 'Q 0 .. .". , ." 2.' IJf:R
I> 25. 12.62 '0 54.02

\ " Ztl.U<l j'j.7Q .0 , 2.2 .fld ., ... 5.' 0'5

12 ,.. "to. B 1 , 23.00 155 lS.uu ~.tl"i • , ,\, .U9 , .' '.1 SPC
\2 • 1 1q. 11 19 21 • f\q \55 ~.tlt:l 8. 1 ~ ". 27 , ,\..1\ , •• • • "'EQ
\2 .:ISO 1q. u4 " 23.14 \55 14.1)'1 1 .20 In 0 \ .. • (\f~

, ·, ·, GL:~

\2 SS\ et • 1 0 l' 23.QS \55 2~.t!b 7. 6 7 .. , \J 0 •• .. ' ,\ •• , .7 "',
\2 .\ 7 5b.,,2 Ii 22.14 15" l".<H 2.11 7 , 2.7 ."b • B. ~ Set.k lJEQ

12 72' 10.6(l " 21 .8Q 15> ~"S.'1l 8.Q5 10 " R. .00 • ... 2.' .",
I> • • 31. 10 " 23.27 , 5> Itl.",? c:!.uU \ .2 7 • 238 • Of'! , 1 . II ." r.L'"
12 02. 17. 7 oS .. 25.l:J2 155 25.37 10.')5 \ I 0 1 7~ .U9 , , • 2 1 .' OK'
12 lltl~ 7. B " ?c;.tl1 155 ?4.dfl 6.~7 ... ,,, n 13\ ."' d .' 2.' UK'
I> UH u6.87 Ii 2tl.5(l

1"
2f>.7'j Q.q/\ ... I. Q Ifill .Ob 11 .7 •• UK'

12 195b 4':1.11:1 " 26./11 15':1 35.1)6 1.2£1 2.2 1\ 0 13"1 .09 2 1.0 ·, !~(ll<

I> 20\0 .02 19 1~.26 \55 1 oS .Q~ 8.77 "
,

" .0'"' , ·" loll lJEIol
\2 232l:J 2.30 \ , lQ.OO

\ " 1.,S. 0 ~ Ii. ltl \. 0 1111 .11 • I.' 2.3 UE"
13 ,.. 3';).£11 " 21'1 • tl" 15> 3'J.'i7 .b' 2.5 21 n AU .1. 2 .7 .7 MO'
13 " \ In.b4 19 23.8~ 1 55 49.')0 10.2"s 2.2 th 0 \\ 7 • I b 2. ,., .7 KDN

\ , "I' 40.77 \.2h.04 155 ;>1.1.70 '=l.u2 ... 20 U •• • 1e • .7 \ .0 ""\, 725 ~tl.qi' " 25.'\7 155 It-.I:>~ 1 • q 1 .., \2 0 IS< .08 2 .' .2 SPC
\J • • .H • .l!2 " 22.<13 ''5 1"s."~ '1.32 \2 " 1>7 .lU • ,., 3.2 II!:.I(

" ." ~ • C; I " 21.l.3b .;; l':l.U l.Qb .0 \ , 0 7. .05 , ·, .r, SPC
13 0;2 t 4.81 .. Z~.uo 155 3'J.~8 .<U 2. , \. n "" .17 , .' • • Iml<

13 lU2u 1q. 11 Ii 2&.'15 \55 C"':I.On 13 •.H' ,. n II, .. • lJi.l , .' •• OK'

" 10117 1&.25 .. 23.&7 \5':1 15.110 2.0U .' \ , 0 " ·" , , •• SPC
13 10511 ..s.01l .. 23.1 Q '55 14.b~ I • ~v \ " 0 lila · ()';,

, • > ·, {;L

\' 11.5U ':19.57 to IL 71 ,;; 1 Q. II I c:!. 1 Q \0 0 .. · I,,, , ·, '.' I:;L'~

\ , 1215 <I.1h \' 25.;>9 '55 2'.:l.~ij 7.1'\11 ~.U " (' .- .1 u • ,
~.lJ Ol<F

13 13"Sij "ju.U& l' 22.Qt- I;; 23.1 ~ 5.';)7 •• n •• ·" • , •< u • II lll< f

I.S 1341 20.-;1 I' 23.73 \ ;; 15.22 2.111 9 0 \ee .07 l ., 1l0.0 sPC
1 , 1.5I1Q tl':l.i?9 .. Z"S.1I1 1~5 11.l.1S1 l.q~ 10 0 10\ • r, l'I l .7 "'0.1) GL ~.

\J II1B "1.19 .. Ztl. I q 1~5 1';).<;3 1 • Ii 7 - • 107 .07 , •• • • SPC

\J '5 • ':'. 17 .. .H .S> 14. 1 ~ u2.Utl c.• '" 0 2(111 .OJ " I._ '.' ePL

" lS20 31.11 •• n .1'\0 155 "SLUtl r:!.1!1 '.2 1. 0 n. .1\ " ?" ' .. 1101<

" 1550 ~.3" \. Z5.~b 155 lc.boS III • U';l I •• q 0 2 -~tl ·\"
, ' .. '~.I'\ GLd

13 .. 7 2_~.d1 .. ,n.D ,;; 14. f If l.GJ:I I.' " 0 11I7 .09 , .' ·, r;Lrj

120



OO.(IGll~ Ilr·lt. L~T N
'EA~ MrlN OA ~O.(~N SEC U~G ~IN

Ln'. ,',
ll~f; ~llol

I)t ... rrl .. "P OUIl GAP 1J~1~ /oll'~ fK>i fk7
"'M r"'G /oUr. t'l~ '~S 1l[C:: St-C 'llS p(., 1('" 1.11:1-11<

I'Hll r)F.:C 1$ le23
13 Ih47
13 1 7 ~q

U 17,;)b
1 ~ 1 A 1.1

'::Ii. ~4

1.l~.'iA

10.77
b.b3
.»

1q 23 • .s"
1~ e'3.:n
19 21l.ClI.l
Ii 25.Cl7
19 2:5.12

1 "155
IS,;)

1 "I"

2.,S.'5<
II.l.'fL!

t.s.H
11. H
1~. 1 \

".1<12
1 .41
7. ,~

12.b3
I .51 t .3

, "
o 1 u('
I) l.sf..

o 1""
o '"

",
"R,

."

.'<• '~

.,

1.1i U'O·
• L GLN

~.I.l GL"~

l~.~ Gl""
• 1 3PC

13 1R 6 12.1& 1~ ?<l.91
13 Ik 9 33.20 19 24.ul
13 1~$3 1.l:5.~q 19 22.81.1
t$ 1q~1 aq.n 19 211.31
I! 20 1 12.13 19 23.';)4

1~5 t.s.f)U
1~5 1".'14
1~<; 1", • .,7
1~';) If..I?
1':'J5 \u.'fU

0.10
.s.62 1.0

~ij.9':>

2.u!l
I. 'It!

•,,,..
•

10

ul3a.thl.l
o lifl. (rCl j

V 'iq .1'5 'I

o 1tl .u9 i-
II qb. 1 1 j

.so", b.l liV.
• ., I." GL'I
~ '.f',OFP

.M 11.1.1 .::jPC

I.'s .0 r.LI~

132310 d.12 19 111.1~

t4 0 2 2b.~Q 19 23.1.17
14 01t 141.$5 19 25.1$
\/1 1 5 29.01 1'1 2~.2q

14 li9 1.l~.QO 19 i2.Y7

1':1~ t3.Sll
I"" 1':1.Uo
l'::l~ 2'::1."s1
15~ ~"j.~O

l~~ II.1.bl;'

8.091.7
1 • &0
q.OO .5, ..

10. Ttl 1. 7
~.2<

2~ 0 73 .111 7
11 l! qQ .fJ" ~

33 0 II'" .Itl G
1"1 0 In .1.: ,
\0 0119.(1"1 ~

.'" 1.4 PUL
••J .3 SPC
.1 .9 'IKt-
.'1 .'" tI.<F
.~ <.J.1.l UEoi

14 11.14 2i.2i 19 i'::l.~~

11.1 ~~O ~b.q7 ''ll 30.~7

lu BO 32.31 19 ~3.1i

I~ 1115 3~.b2 19 23.23
14 4\7 1.l2.~~ 11 2h.~3

l':let C'4.~lj

15" $9.0"
15~ n.n
IS':I l".i1ij
10::;5 c4.71

~.87 I.t-
.01 <!.3

o.l'Ib
Lt.':l 1.1
o.q5 2.1

1'1 0 ":Itl.ll) (0

12 U i1f1 .~fl ;:""
lk 0 q ... • {III "
11 U 104 .VI' 3
.?':l 0 7(1 .11 q

.ti L2 lJI<F
'.j Qq.O .... 01(

.... • ":! UI\F

.7 .~r.L\

." 1 .... u.<F

1~ 1.13'::1 2tl.~5 19 29.1.12
14 I.Ill~ 19.87 19 20.33
11.1 ?~2 2u.2? 19 2b.12
III 7t10 14.PI 19 23.25
III 8 ~ 53.88 1'1 2~.07

1"5 3L7b
lLo') Ic.b
1~5 3b. \ 1
I~~ tel./rI

15") 25.01

2.22 2.2
":!.2f.o 2.2
Lj., 3.1
1 • 3A
Q.5il 1.7

!u I. 2#>7 .11 ~I ':l.~

2& f! 1/J ."e, 1 ."J
2"- rj /,lq. 1 Q '" • ,

q \1 I (11 • OS ~ • ,
1 t! U "11 • f)b q • ...,

1 ... ·aJl'\.
• .:, ut~

1.3 ~Ol<

.j r.LI.
? ~ IJI(F

11.1 A13 17.~7 1'J1 23. U
It1 ~~4 1.18.02 19 23.21
\.:.l "l23 3':1.92 I~ n.ll":!
\.:.l q3b 3b.i'u 19 23.17
III IIIi' ':lj.a9 19 ~3.<q

I':I~ 14.~lj

IS" l~.(H

1~'1 24.<!h
'S'.J 1 oj. f1
1~5 Ill. f. 3

.;1 {;L"

.u GV~

1.'JlIKF
• .., GL'I

.n GL'~

? • ,t.,
·,

f).11

4 ~.,!

.,

.n
• 7·"
.n

I.'

.o~ 10

./)1.1 3

.0 oS j

• 11 ~
.1"1 q

o 1 37
o 1 (1'"

o 1 (1;(

.., \ I t:. .,

q fj Itlt! .lltl 3
11 0 1(1':) .11 _~

1"1 I) ~7 .Uh d

J 0 (J 11 0 • UII ~

q (j 105 • III ~

,.
•

I<
I'
19

1.0,.,,..
-i.C~

I. j~
1.&Q
7. .,0
1. ~1

\ •.(3
1. H }.I)

q. 1 tl
1 • 1.l9
~.OO

25.11
It..iil)
tu.7G
2t' • ., I
~C!.,q

IS"!

'"15~
1'5'1

'"

21.1.1.11
B.lO
23.25
21.1.19
23.29

tll.b7 19
9.qq 19

55.41 19
$2.0"s I"l
tli.91l 1~

14 1113
11.1 114 I
1" It tI &
loJ 1 i" 0
1 II 1321

1 1<1 utlq jq.29
111 11.149 13.&&
1 .. 1451 11.&1
II.l 1~I.II QO.H
Itl tJo.<;.s SLf.7

19 23. ... (1

19 2~.tlv

1'1 18.81
19 2~.":I~

19;'>4.1~

1'::1':1 14.""
15"1 ?h.u<
1':1'::1 U.c!9
1~5 22.IH
1'::1~ 4{'.llb

c.GO
q.'jq 2.S

\0.2":1 2.2
d.2R Cl.5

• S.., ? 3

10

"<2

",

() 10/\
U 1 ':J&
n ,.

o "v j?tl

• 11 S
• 1 I I I
• II c., "
• r) to fl

·j" II

.'·,

.'
qq. "

." GL
1.1 W(F

• <\ Pt'L
1 • ~ UI< F

4..,. 'I ill'"

14 172d 2~.« 19 25.23
11.1 18 G <::1.08 lCl ?\l.Su
14 1~47 ~~.jS I~ <U.M'
}U 1":115 l7.~.,S 19 lQ.A7
I~ 19j~ ~j.Otl ICf 2~.~~

15" ? ... ~7
1';)" 27 .lj~

I~" 2".(,~

15~ 12.1>4
1"" 3t-.1I1

7.07 I.~

q. ·'8 2.1l
Ill • .?tI 1.7
5.'ftl

..... ~.2

(I }tI" .1)\:1.., .'"

(j~7.\1.l"1.~

o 'HI .11 1'1 .'"1
II \ ':>,., • I <' / 1 • I
v l"Y .?I ::t 2."

? ~ 11,( ~

• Il !. t: ~

/J.{I l)ol.F

".r II~-~

1 • 'I 1,i !"

Itl 19H St1.!2 Iq 2b • .,~

11.1 19~Q ':lq.~2 lQ 2A.7~

11.1 r'11& "&1.0& 19 2u.H

1.,,, ?~."z

1"<; C!'t!.I~

1':-5 C!'4."b

IO.be I.A
11).0& 2. J

o1.dl \.q

121

o lIt' .11" J .1
I) 1.~1 .n .. III '"

V "'h. I? 1;( ,.

.... IIKf
?/J Ijj(F
1 • ~ I,,,,F



.VU E:4HTHQLJAtH. SLJMIvI,4I('( LIsT Io'AGF ••
OI(IGIN TI ME LAT N LON , nEPTH AMP OUR GAP RMS M1I~ E,rl ERl

YEAR MUN DA l-IRMN SP:C OEG MIN o'G '" rI' '" MAli MAG N' NS lll:.G SEC DIS '" Kr., RE/olK

197'1 nEe l" 2250 29.09 19 24.(1</ 155 15.'1" .9' .7 10 Q lID • 15 , .7 ,9 ,PC

" 1~'J 19.1.10 19 23.3U \5~ 14."" t • 37 1.0 " " In; .10 , ., .' GLN
15 , 9 20. qJ ,9 28.47 155 35.70 1 • 'J 2 ,.. " 0 '''3 . Il 2 •• ." '~Ol(

" 329 4.59 ,. 2il.Ou 155 24. U 8 • tn ,.. j,! .~ °
,. .09 • .0 .a U<F

15 3ul.l I tl • n 1 '" 2".90 155 24.08 8.57 ,.. ,a 0 ., .07 • •• , .7 U<F

15 "" '1.15 ,9 2&.01 15S 25.U1 I.~q 2.1 25 0 71 • Il H •• I.' U<F

" 522 3??-.S '" 24./.16 155 2&.~7 8.1\9 " 0 ., • 1 (l II , , I.. U<F
15 552 21 .7 oj '" 21,.24 15'i 25.40 A.U I • 7 23 v 72 .10 9 •• I .2 UKF
l> • 7 32.25 " ?/J.td IS':I 25 •.H a.h5 1 • T " (, .9 .0. lU , , 2. \ U<F
15 .30 B.71 19 24. 11 ,5' 25.i:ll l (). 1 4 ,-, 2. 0 " .l" Il .9 ." U<F

'5 ." 32.92 ,. 27.18 15"' 27.4_~ 5.'10 IS V '>2 .10 \.\ •• ,., UKF
15 7" '5f1J.(lQ '9 2".':1& ,.- 36.')7 1 .2 j ?.& L~

"
101 .17 ,

I ." 77 .,) MOK.
IS a 7 8.38 ,9 ?7.85 ,S; 35.6/J ,70 ~(. 0 '0 , '" • 1~ , •• •• MUK
15 QZ7 '5. 110, '9 17.59 ''5 14.3~ 7.10 1. 0 "a • 47 , •• 1 • , PUL

" 10':13 u 7. 'b ,. 28.,1 15> l&.Ub 2. 10 ".7 .~c 0 • 0 • 1.
, •• 2. \ MUK

" 1" 9 j~.q6 '9 24.22 15> 2':1.9!) b.41 2.' ,. 0 90 .0' II • I
, • K UKF

IS 15'19 ~.!S9 I. 26.56 155 2'1. 1 j 1.86 I • 7 10 0 9' .u. , 1 • 0 2.& UKF
15 114') 23.S!:> 1. 2~. -n 155 24.o:!R 8.23 1.' " 0 73 .0" H .' .9 UKF
15 1823 1.1 • I '5 ,. 24.82 15~ is.'J6 9.24 ,,9 " 0 •• • 10 10 •• ,,0 UKF

" 184P. 29.01 " 21.1."'''' ," 21o.~S 7.1.1 I '. , 24 0 AT .10 • •• ,,0 UK'"

15 2026 2LAI.I 19 20.29 155 1~.~0 1. 84 , .3 '" \, 74 .0. • ·" q~. (I S\',I./
, 5 20£17 44.79 I. 24. \8 15> l~.~~ 1 .1 U ., 10 0 ." • 0. 2 •• .3 spc
IS 231 7 29. S9 19 2£1.39 1>5 25.~O 9.t5 ".' 52 0 " .11 II .- .7 UKF
15 2328 1'1.0'1 ,. 23.Ub 1~5 2b.9U b.99 2.' '" 0 AT .Il " ·, 1.. UKF

" 2330 3S.8tl 19 2'1.17 , >5 2b.2U 8.305 3.1 " 0 9. .11 " .U 1.0 UKF

15 2334 21. l7 19 23.911 '5' 2&./'1'1 9.4'1 1 • 7 " 0 9. .09 1.\ ·, I • H UK'
15 2337 4.31 ,9 25.18 '" 25.ib 11.00 , • 7 I. 0 l'n ,08 '" ,., 5 • .! U~F

15 2.07 47.'1'1 19 24.08 1~5 27.07 5.69 2.3 15 0 1112 .11 " .' ,. , UK'
15 23£1\ 45.&6 " 2'1.1£1 ''5 27.UU 8. I Q 2.' I7 0 103 • 1II 12 •• 1.' UKF
IS 2344 \4.&7 ,. 23.73 '" 2b.~a 5.'19 ". 21 0 •• • HI " • I I ." OKF

1~ 2344 36.55 1. 25.21 1~~ 2&.09 11 .82 2.2 9 (, ?3~ .0. I7 ,. I .K lJo(F
15 23')0 ';)3.&1.1 19 2"i.btl t5"l 2".07 tl.rl3 , .7 19 " "3 .05 • ·, .' UKF
15 2353 31.')'J " 23. A3 1~5 2&.21\ 8."~ , • 7 " 0 KK .11 12 • < I.' IIKF

15 2359 16 • .31 ,. 24. n J ~:. 2~.Ub 7. 14 , .8 21 v 121 .Il 10
• I I." IJ p( f.

\. 0 0 1 .28 ,. 2'1.22 1~~ 21'>.92 a.b9 ". " \I ., ." " I • ,I ? II 11K F

,. 0 7 41 • \I.l I q 24.3<' 1')':1 .?S. n 7.~8 2" 0 '2 • 1 U 11 .0 , .? lJK ,:
1. 012 28. H ,. 25.5'1 '" 25.~4 8.00 ,. I II 0 "7 .12 , I • 'I I • I uKF

'" Ole ~>'.9u " 2u.~9 15':! 25.M2 .!l.u I • 7 " " 90 • \ tl 11 .n , • 1 \J/(F
I. OJ, u4.51 " 21.1.1-,0 1')':'> .?j-,.f>~ 8 • 1 0 ,. I 20 0 ., .11 Il ,." ?.U lIKF
I. 041 7./J4 I. 2/J.uu I ;S 2b.':l~ ":I. 12 ,.. 52 0 " .l" II • I I • II IJ,(F

,. o,a 50.70 " 24.5~ 1>5 2S.7~ 7.1.I~ 2.0 " 0 ., • I i:' 10 • I 1 ••Ii UKf,. I 0 \ 5. \ 3 I. 24.7'1 '" (''J.b2 5.99 ? , " 0 .. • 1 ~ IV •• t? , UKF,. I 3 Ul. 73 19 2') • .?1.I ,5> .?L: ••~9 7 • I H 1 .9 " 0 •• .Il • , ,. I IllC F
1. III '11 • ':lS " ?4.!36 IS"> ?~. I 0 1:\./19 1.7 2V " •• • 1 \1

,
• 7

,.. !J1\c:",. 122 43.65 1. 2'J.oO ''0 211.2j I,.Uij ". ,,,
(' •• ." 0 • 7 1. • IJ,o;,F

1• 123 27.~2 19 24./)4 1" 2~. ! 1 7. ~ $ ;.' • 1 2" 0 92 .1 U ,, ., I • I UKF

I. 21. .?9.1:37 19 ?3.92 155 ?f>.4'} 5. '" 1 ,.. 2rl 0 ." ·" 1< ·, I ." IJlI.F,. '" 22. ! 1 19 25.03 ," cU.12 !.~u i:' • 1 25 " ., .11 9 .0 , • < uKF
122



HVO EART""fJl'AKE SU""~' A10/'1 LIS 1 t>flr.E .,
U~IGIIIJ 1 PH; LoT " LUN 0 UtPIH AMP au- c. AP f(~1 S ~111~ E_rl 'HZ

YEAR MUN DA ... iHlt\j SEC "EO r>lIf' I.[r. ~l J ,v ,M 1-iA G "'0 Nrl "5 ufO sec llrS K" KM RE"lK

\ "7 u OEe ,. ~'J4 fl.cU " 21J.7~ t~'J 2'J.':Id 11.1':1 Z,5 Z. 0 " .0 0 10 .' ·, IJKF"

"
, , 30.9':1 " 24 .... 3 l'i'J ,l'J.':t'J 12.1-~ , • b " V "' .(jq '" • I ·., lll(F

Ib "
, u7.1"1 " d.Rj 15':1 2'J. ~4 R.O] , • 7 10 0 ., • il7 ," ., I .? Ijl(F

I' oZ. 21. .H 19 ell. 14 1~5 2h.18 7 • ';ib 2.tJ " " 0' .11 " .' 1.;'> IJKF
,b b 0 2<:'.2J1 19 Z2.lIlJ I" 23.96 ".75 1.9 ,Q " " ." K ., •• lj I< ~'

I. b'. s/'.24 ,. 2'J.25 ,,, 2'J.,S1l 'L 71 1.7 " " .7 .In • • V ?.'J UKF

" "'21i 21 • 1~ ,. 24.0':1 , >5 i'1.Ub ij.39 , • R " " Q3 • I 3 " 1 • ,) ~.4 UKF
Ib .,. 1q. jq " 23.35 \':l'J 2l.1.3H .Il, .20 2. II Z. 0 71 .t4 • • rl \ • \1 III( F

" 7 b ~s.o" 10 <!':I.u~ 1>5 i?u.'Jtl 1 1 • Ii 'j , • 7 " 0 .0 .Ii • 1." o.rl UKF

" 71. 33.4'1 ,. i?5.1~ \'j~ 24.'1t) 11 • 'n 1.7 ,. 0 " .Ob • ., ·, u,F

Ib 8.H 2<;'.11 " 2/J.()tI '" 2n. 11 11 • 71 " 0 ,,, .0. II • rl .' (IKF

I' 0 0 55. t 3 10 2u./JI ,,, 2'J.71 IJ.42 -~. ~ ,0 0 •• ·'" 11 .rl ." l1l0'
Ib 953 31. HI " 2U.53 I 'J '.l 2'J.b5 ~.52 , .5 " 0 .Z .07 11 .0 Z.O IIKF
In tOt 0 ';;.57 lY 2S.6tl 15':l 2~.1j7 '1.Ud , .7 Zl n " .07 III ·" ,., UKF
Ib 1021 I.I?OO lQ 2'i.7fl ," ?tl .... ~ In.31 ,.. 2' 11 0' .07 8 ., 2. , Ut<F

lb 102'1 21.5'1 10 25.37 ,,, 2'j.~7 "-.3$ 2.0 ,. 0 .. .on q ." I.' UAF
'b 1056 wt/.52 10 23.4U ," 21J.~1J -.j.93 ,.. <J 0 ,. .11 0 .0 -.' UKF
to lZ , j~.Ofl '" 2/J.1J7 ,'> ('/J."ll) q.flO '.' 25 0 ., .11 q ., ." ljl<F
lb 12 I q 21 .30 lQ 21.1.1:-8 1'::1'5 2q.Hl \ • 5~ 1 .5 15 , lV' .lZ ; 1 • v Q9.0 UK'
'n 122il 3/,j.65 1. 20.0 () I" 2fl.q7 5.'10 I.' " 0 .0 .to " ·/ ?Il llKF

'" 124 I VJ. ''j7 '9 2S.':l1 l5~ e'5.7h 1. 1 , ,.. Zl 0 7. • J 3 11 .H "lu.I) uKF
lb 13 8 i:'b.la ,. ?S.8~ I" 21.1 • 11 "'.hll L8 22 , ,0 .11 , .7 I.. IlKF

" 10 I S".qO '0 23.0"l 1'::15 21<.bl I I • 7 r; 1.2 I. IJ 70 • (\7 • .0 I • /I UKF

'0 1417 lI2.5q , 0 24 • .H I" 25.97 liJ.ur- 1 .7 Zl 0 ., • ('7 11 ·" ? 1 lIKF
'b tQ:sq 2h.'S7 ,9 2':>.3h '" 2q.77 J 1 • (0) 7 1 ••, 17 0 01 .On 0 • 7 .' UI<F

" Ib , 23.'Ib '0 25.47
\ " 3h.tl5 .5.1'17 5.2 ," 0 .,

• I .~
, · / ,." r~OK

,b lAIR 12.uq , 0 2".02 ,5' 1 '::I. ~ 7 ~.2n L8 Zl 0 " .13 , ., " • I) SPr.
Ib llBS 23.78 I. 2':l.11 ," 2':l.h2 12.3'1 1 •• I. 0 9b .1 3 '" 1.' .n lJl<F
'n 1'1"2 2 A. 21 1Q 24.Rc' 15' 2/'1.013 IL':Jb Z., 10 0 q. • III 11 .H 4.9 IJI\F
'b t q's.s 23.73 19 25.80 1':15 17. 1~ 16.':11 1 • 7 ,. 0 77 .lQ " I • (I I • <.; nEe

16 ZO , .,'3.04 '9 2".0') 15') ?5 • .:!LI '1.S~ 2.0 25
" "0 ." Iv ·0 I., III<F

Ib 2 t 15 .11 ,. 0:'5.30 10,5 21:1.1'>0 IL Icc' , .7 <0 0 IO':l • (' lj 11 .0 1 .0 lIll.F
lb 2 t 16 Q7.~h 10 18.0Ll ''5 13.2':> 'I •.i 0 I.. Zl 0 9" .Il " •• LA PilL

" 21 n 2 t .81'1 1l 24."'1:1 I"~ 2 7 • 1 3 I U • ULI 2.' ZO 0 1(' n .12 " " .7 11K I-
16 " " b.07 19 22.71.1 '" 27.lS7 '>. 1 'J 2.' 2" 0 " • I " .- .7 I • II 11K F

'6 2236 • 95 ,.2/.1 • I I ," 2fl.~O 7. itS 1." 2Q 0 ., .11 " .' 2. I IIKF
lh 22111 IJ • 21 '0 t''i.2H 15_ 2'Lu1 '1.:':! 1.7 1. 0 ."' .07 q .' ,.0 11 ... 10'

Ib 22':11.1 SU.6"l 19 25.2R ,,, 241.Q., ~.2d \ .7 '0 V uZ • (0 7 ; ·" 1 • Ij llK F
16 2.nq :is.H ,. 21 .50 1~l~ 24. j I 'l.bQ Z.3 2Z 0 '" .12 11 .- 1 ." UKF
lb 23~1'\ 4.B" ,9 ? 4 • /'\ I "5 2~. 17 7 • "~ I.b ,. I' "0 ·" q .9 .2 • " UKF

17 05< ':IQ.70 '0 23.ClQ IS; 17.e ll t .4 b .8 13 0 '" .11 ,
• 7 ·" SPC

17 "' IJb.B5 10 U.7b 1 ~5 2/.1.\2 11. 'H ,., 20 v no .10 11 .n •• IJP(F
17 ", 10.72 1. 22.31,1 1 ~'J 2:..tH 9 • .stl \,7 ?n r, ., • 1II , ·"/ 1 .7 IlKF
17 '" 2".132 H 24.41 1':1':1 27 • 'h 11.ljh 1 • b Ib ,1 223 .O~ " 1.': .7 U!( F
17 Q2'3 II 7 • 1 1 ,. 2':1.'13 15' 2~."i1) 1 1 • 3 3 I.b " " 108 .06 1" ." r.o UKF

17 6 Q 1".54 I. n. 1~ '" 21 • 7 ~ ':1.'::>':1 '.Z 2. 0 'n .1 n " .0 .... • (I l!I<.F
17 b,b Lli • b<;l lQ 25. QI 1'5 2b.tl8 9.29 1 • u '" 0 171 .ut< " ., 1.0 Ul\F

17 b" eU.01 '9 2c'. cH 155 21.'::>7 tl.""7 ? • 7 " v '" • I , '< 1• " I.' Ilo(F

123



"vO E',Ht-ofJUAKE. SU!ol~Aln LlS! I'AGI:. ••
ONIGIN TI'll:. LA! • LU' • Ut:.t1T~ A'''P DU" G'" ".S "IN EW. I:l'Il

'tOR "ON D' !"lIlMN SEC DEG MIN D>G r I II ,. .,G .'G .0 ., IJI: G SfC OJS ,"' ,~ J.lE '4K

l'HlJ OFC 11 -" 50 1& '" 2?lJ7 \S> 23.M~ IL20S I •• 2< II .- .11 • .1 I., UKF
\ 7 -" ZCj. \ 7 \. 2?ZI ''5 211.01 Cl.c?3 2.7 2\ D 107 .11 .- .v .7 u"
17 ••2 d.qq \' 17.02 t'j~ t lJ. 111 q.lH 2.' <7 D 143 ·\ \ 7 • I

., POL
\7 I D 0 Cj • ..51J \. 2~.O2 15~ 17.10 1 • Sb I .2 15 I' 12\ .IV 2 • I •• ~PC

17 \0 \ '1&.33 IV 2il.42 1~5 Zh.c.s 8. (11 1.7 2\ • .,
• \2 11 .V \ .' UKf

\ 7 1038 10.bA \. 1 b. 77 \ S> 1Ii •., q ~.tn I • 7 20 0 155 .12 M \ .0 \.' POL
17 10H lJ • '>b .. 25.f,~ \55 24.Ml q.O$ ,., 17 0 15_ .09 • .v \ .' UKF
\ 7 121& H.-,<j I; 23.11 IS<;, 2C'.QQ Ii • (III 1.~ 17 U ., .IV • \ • 1 2.5 0"
17 1217 31>.3(0; \. 23..:'6 155 29.';)11 ~.3q 2. 1 13 U 200 .117 .- \.2 \ .' UKF
17 122", 20.3.'\ .. 15.0'1 1~':l 13. Uj 'L22 ,.' 17 II \81 ·\ , 11 1 • V 1 .' POL

17 1255 20.7b .. 23.Qt! \55 2~.U(l t\.58 2.' 2_ 0 .U .12 12 • I \ .\ U"
17 13"Q 3Q.22 \V 2'1.53 \55 17.b7 2.00 .' 12 II \17 .1< 2 1 • U .0 SPC
17 1Q 38 i11,.aq .. 25.74 \S> Boll'l Q.38 2.2 " 0 "' ·\ , , .' 1 • \ lHI; F
\ 7 15tq 31.Ii& \. 24. II

\ " l':l.q~ 1 • h':l I • 7 .. I' h\ • \ 0
,

• • .? .PC
17 ,- 0 35.&1 .. 25.&3 155 24.1'1 7.50 I • 7 \. 0 IV\ • 11, • •• 1 • , IJI<F

17 1&\5 1.~4 .. n.os ''5 2ll.1& 9.ct 2.' 27 0 52 ·\, • • T .M UKF
\7 1&32 5&.5,11 \. 20.70 ," 2~. '0 11 .10 I •• 21 0 • 3 .U9 10 .5 •• UKF
17 1710 340.01\ \. ~3.3S ," 7li.3'> 8.21 2. \ 25 , 73 • \ I 0 • I , • 3 UKF
\7 Elld 0'>.0') \. l?o.Hl ," l?h.l1 ~. I Q I • 7 22 0 .. • 0- 10 .7 \,- IIKF
\7 1923 ~0.01 tv 25.11 \55 25.oQ 11. jO \- 0 h\ .05 10 ., •• UKF

\7 20 5 H .&4 " 23.&7 155 25."7 d.&] 1 •• 20 U 127 • II OJ 10 • 1 \ .0 UKF
\7 21213 50.&0 \. 2~.8Q 155 zu . .H 10.11 \ .7 21 0 .\ .U9 • •• .5 UKF
\I 7155 1&."'9 \. 23.08 '5' lU.'iS 2.uO 10 0 "' • \ 0 3 •• .0 GLN
\I 22~0 44.td \. 24.';) \55 17 • ~ 1 13. , j 2. \ \ \ I. \?K .29 2 ,.v 10. '5 t)rP
\ , 22'5& ob.IO \. 2(1. 12

\ " 15.ijq I .00 .7 11 " hi
• I "

2 • • ., S"C.. 0\1 (18.&9 \. 2~.Ql 15'i 2S.Ud 1.28 2.2 2\ " lll() ·\ \ M •• 2.3 UK'"
\6 0\. 31 • &6 \. 22.3& \55 2J.&1 9.5~ 1 .8 21 U bY • \2 T •• 3.3 UKF

" ,,\ 35.31 .. 211.fl6 155 26. 1 tJ 10.Q2 \ ." \ , 0 9' .OH 11 ·, 3.1 UKF
1M 150 51.B& \. n.31 \55 211.~j 'I.U8 1 • 7 20 0 ., .uf; • .- .K III(F
10 \52 2u.3u \9 t? IJ, • I 1 ,5> t~.'I11 2.ZA .K • U " .oa ,

• • 1 .3 SPC

" 3 5 2".91 \. 1<1.90 155 ~.h!l 7.28 1 •• " 0 1'\ • I ? • I • , 1 • V UHf
\. 311 1~. III .. 2£1.1';) 1';)') 2b.S'i 'J.tlO <.5 2V 0 '< .13 12 .M 1.0 'l"-F,- 52_ ... " 22.9" , >5 20.JQ 6.29 I., 21 0 1f17 .". • • I , • 0 UKF

\" 553 30. 10 I. t?:(.t?S 155 1t..1I1 1. Ojll 1.0 • , 1',7 .07 3 ., .h GL'
\. ,,- 8.91\ IV 74.19 '55 15.'fij I.H 1.\ " " h3 ·\ , , .n .' '"L
\. 753 3':!.Utl " U.21 'S' 23.'11 8.!lO I.' 2\ " .- • 1(> • .V \ • h ""\8 8 • 3J\.30 .. ~o.&3 155 25.77 9.15 1.7 23 0 .,

• I' '" I . H ., ,".. 8'\ 22.06 .. 23.28 \55 10.t\S 1. 51 1.3 \0 U 'U' .119 , ., .' GL'~

16 • T B.7l1 " 25.39 \55 2S.ut 9.113 I.. \ T 0 •• .fJ~ Q
• I .C • t ilK'"

\. 1022 ]Il.bb .. 20. I b 155 15.Ul .3' 2.5 " U .\ • I ~ 3 .3 ., SF'C

18 1025 ?5.21 " 23.5£1 \55 1':1. C 1 .Vb •• 10 0 \11' · \. , .n , • 1 SPC

" 10~" 59.21 \. 2.5.13 \ 5' 10. bQ ~.U1 \ • I • '\ '\2 • 1/ 7 , ., '1".0 OL"
\. 12Qb 29.9l1 " 20.85 \5' c:'5.5b 12.UEj 2.3 17 0 .3 ·.- Il' 1 ." .n III(F

\. 1329 01.2/) \. ~ 1 .51 \55 25.7~ 1 U.... 7 \ .- .. II I" .10 11 .V ., liE A

\8 Ib52 52.1b \. 2".&0 15' 2"l.t1.! 1 • OQ 1.3 17 0 lV' • \ 3 ,0 1 • , ~ • .! IJI(F

" 1845 1 I • I 2 ,. 2".71 \55 1 to- • 1 "l 1.5 • Itl 2._ 21 , 10\ .ll':! 2 ·" .3 0' p
\8 202~ 3.1i0 \V ~~.tU

\ " 2t' • , I 8. PI 2.0 ,- , 1?\ • 1"
\ , \ . \ 2. 1 ""'" 221u &.1.11 .. 16.5~ 15> 12. 7~ /).j'l \ • I 25 0 1" .LS V .- c. • I) POL

124



H>O E"~T"'IJlJ"J(E SU"'I 'W't US) I) II 1.1: ,.
U04IGI'II TIME LAT " L Of\' \', IJc~ r 1-1 'HP Otl~ l. /IF' 101M 5 HI" tHH flolZ

't~'Q ,.ION U. l-Il./ "lr~ SI;:C lJEG ~HN OEG ,.q.~ '" H'G H'G ,," NS (If.!; SEC illS " '" ""EMl(

1'17" nEe I" 2230 52."" 1, 25.22 ,,,
lb.j~ l'::l.'j<i '-, '"

, -~H .to , .' ·, nEP

" 231 I .sq. , ':J 1, 2L1.1') ,,, ;:>~.f''1 Il.QU I .' 2< 0 11 .11 '2 · / ?O lJKF

" C! 3~7 "'!l. 11 ,. 2'.71, I" .:'3. b j "J .... " I .' 2. 0 " .14 , .H I .? III(F,. e j'jl;l 1\ • '8 ,. 23.0t> '" 17.0'1 1 • 11 1 • 1 10 " ,.• 07 ? ., ·, '"C
I. ." 3. jj 1 l' 2<l.~" l'j~ i'~.:Jl 7./oIQ 1 •• c. 0 .3 • l' 10 • I 1 .? "".. ," .B.~S ,i 25.Qi' 1" 2".''11 7 ••H\ 2. , .. " 0, ."' • .' ? II lil(F.. ?37 H.al ,.2u.O(/ 1')5 1'::1.'::11 1.3Q .8 11 " 7< .01 < .3 .2 ,"C

'" 2', 11 • aq " 24. J(l I" l~.tll 1 • b 1 1 • _~ 15 0 .? • O.
, ·" .2 ,pc

" '"2 38.05 I. 20.211 I" cb.70 'i.<j';) 2." ?> " '" ." I' ." 2.' U"

"
, • 10. 1 3 " 2':J.5" 155 Ib.7!) i' • 1q ., 12 '31 .07 2 •• 2.0 spr... "" Ij.~l " 23.00 1'5<] 17.0<1 I .~d ." ," 0 ,. .0. ? .5 .? SI-'r.

19 >S" .,q.rlq " 2.so 37 ," lu.Q2 1 • I! 7 I • n 10 " 1O? .1l7 , ., ·, tiL :~

'i 555 'H .55 .. 2u.31 '55 H·. 1 'I 1 • 7b •• 10 0 n • elk , .> ·, ')PC

'i OS" 12.o?3 l' ;:'3. ou 1~; 1t>.7'1 1 .69 .9 12 " '" .l' 2 I .1/ .' 5 PC,. ",0 11.3'1 I' Z{,.bb 1~'i t I • '1b 1;.61 2.1/ <J 0 ,,. .12 • I • U 1.' liE ....

l' 9 • to. 19 19 2'1.20 '5S 2b.H7 5.7 I C.C 21 " " .13 l? .n ;;>.5 1If(~,. 11 1 "4.69 19 lij.32 155 1~. 1~ ~.'l'" I., " n ,.S • 1110 i .< · / "UL,. t 1 (j 7 (l.5.&Q 19 22.35 15S 21i.Ol 9.06 1, n 82 .v9 • .' 1.2 UKF
I. 12':17 Sll-.IIZ 19 24. I b 1~5 15.'13 1 .118 I .0 12 • 'I .00 2 ." ·, C;PC,. 1458 51.3& 19 Z'i.t" 155 i'';).IH 1.52 2. , 22 " .. • J< '" .1 I ." lJI(F

19 1511 1 .35 19 2~.aO 1~~ 2~ •.H 9.38 , .1 15 0 91 .Ob 9 ." I .1 lJI!,F,. 1533 'l. IH ,. 23.:Hi '5S 17.ttl 1 .8 a •e • 0 ,. .,. " .8 ., SPC
19 1&30 ."' 19 25.77 155 tf, .... '" 1 • 90 •• 10 , ,.. ." 2 I • C .3 :h'C
I' tbSQ 2&.&4 ,.

~4.26 15S Ii'.i! 9.98 , .8 10 0 t'H .14 , 2.t" ';'!'i GLt~,. 1132 30.80 19 ZU.!lS 1':-5 2t'.OU 8.b1 , .5 18 0 '" • .8 ,, .8 ,.. U<F

,. 19'32 21;.~5 19 24.30 1':1~ tb.3'J 1 • b'l .8 9 U 15 .., 2 ." ·, ,PC,. tq~6 &.30 19 25./;) 15~ j)~.77 1 0.7 b 2. , 211 0 70 • 12 • .' .11 ljll,F,. 20 " 12.09 10 ?3 • .34 '" 11.32 I • u" 1., 14 0 KI .11 • .' ·" sPr:
19 2031 (j 1 .02 19 22.QU 15'5 21..51;) b.~d loB 2" 0 '" .15 " .i 1." IIl<f,. 2Z':Ia 1.1$ 19 22.74 15':1 fltl.4j (j.HU 1., " Q ,." .11 I? I.j I .' U<F

,. i31b 3':1.02 ,. 25.73 1':J'" It-.au 1.73 .j 9 " 15° o 1 /I 2 1 • 'J ." S'"'C,. i.He ".11 19 24.&':1 ,>' If.,. 1 .s 4.4'3 q B 0 .. .n , 1.1 ~ • 3 'H'e,. 23117 25.41 19 ,J II • 1 1 1':15 t'3.7d 1 • a8 I • , 1? • HI ·'" , .' ·, 'i~C

2. > " 111 • 73 19 ilL 71 1';<'" 11.~11 I.')j .9 1? 0 51 .0' , .5 .j S"'C
20 >50 <ll • ~1 19 25.ft':! '" 31. 'hi 1 • 3 I >.> '5 " i' II I: .11 / 1 • , ." '''OK

20 2>/ 5"'. :Sri 19 21.'U 1'5 Z~5. thI t l.2'j , .1 " II " .1' " .' 1./ 3~'~

2. 31 , i.Q"i " 28.1:';, I" 35.bl 1 .74 2.1 " II "" .11 2 ." .3 ~tJK

20 311 Itl.SR 19 2q.5~ 155 39.')4 1 • 1 7 2.0 <5 ,
" • I U • •• ." '.IUI(

20 "" U f .13 U l' 3U.(l~ I~'" 1.1 U • 1 'J 1.bO 2.0 I' " " I
.11 " 1./ ;> • .s tlO"

20 "" 2r!.l:l 19 ?7 .1.11 1"5 37.':l1.l 2.i3g 2.U " 'J 2.0~ .10 5 I • q I • C ~H),(

20 ""5 15.QO 1. r3. Q I 15S 27. 11.1 ~. H loB tH 0 .e • 12 " ·, 2.. 1 1J,(l='
20 bB lA.~1: Ii 2~.~j 15':.1 15.u" ;'.00 1 ." 9 0 .,

• 1 Cl " .' ·" :wr.
'0 .01 n.17 " 2' tl • "51.1 15<; 2b.':l~ 1 II • j 3 2.2 " " tl :'1 .1.'1 I- 1.1 .' IJ'" ~

2. 10 2 14.3'1 " c3.~tI ," 2'3.<'11 I • 82 2.8 21 • .,
·" 11 ." I • C O'F

20 10 , 1. 10 " 23.11.1 I"'':l 2'::1.Ub b.e'" 1.0 11 , ,,- • 111 1 " 1.' <. " UK~

20 1013 \. Z7 '" 23.92 15' 2'';,.'1<;' 1 • 1 3 lH I' H2 ·'" II 1 • II '? • 'J lJiIIF

2' 11)11.1 "1.111 19 l].4j ," 2~."1 II).Vj ,.
"

., .0. I " .0 ." UI\F
20 11 • Ljq. I ~ 19 21.1.2,1\ 1':~ l"'.o?u 1 • $\ 1 11 0 12 .,. 2 ." .e s~c

125



MVO EH<THl.IlluE. SU"" hlY LIS T ... '(,r. '0

ORIGIN TIJolE LAT - LO~, ,. OEPTH 'I~P OU" r. .... ".5 ,., I II; '"- t"Z
'IE loll MON O' HR"IN SEC OlG '·'IN UlG ~, I ,,j ,. M'G "'G '9 _S [.f r. Sf C UIS '" <. RE~j(

1,,11,1 O'C 2' tl3Q 52.c!b ,. 30.27 ,5> 1 ':>. b!\ Id.5~ 10 0 ~':J(1 .U \0 PI.S 1b. 1 GL_
20 11 SO 41 ."2 ,. .n.li? ,.- 17.2? 1. 7,2 ,.. 10 0 '"" .05 ,

· I .2 5PC

20 1213 lO.qq ,. a.50 ISS Zt'l. 7 0 i.4Q I.' .. I< " ." .2 ,.. 2.1 UK'
2' 1241 21.dl\ •• 22.t18 ISS /.It-.bc! lU •.B 2.' 24 0 '10 ·\. " I., .1 KO_
20 1422 b.20 .. 22.3'" ISS 17 .3& 1 .30

• .0 '2 U ., · (/,.. , .5 .s KU'

20 1424 43.2u ,. 23.33 .55 14.':IU 2. 11 1 •• ,. 0 " .l? ,
• 1 5.' Gl,.IJ

20 11.125 36.83 ,. 23.33 1~':I 1 tl • r9 2.00 ,.. 12 0 lOll .l' , .4 .0 GLrJ
20 1436 tl2.02 ,. 23. I II 155 14.t<o5 1 .90

• .0
• 0 \, H7 .01 , .s qq.o r.l,."1

20 lU42 1 .7 q .. ?u.qq 155 2':1.':>3 b.41 ,.. I' 0 '0 .0' , u .b ,., UKF
20 11.l4!3 '5b.bb ,4 2&.$4 15' 2~.tl'l d ole!

• .1 •• I< ,., .01 • • I .. ' UKF

20 1531 SO.9b " 21 .,.,5 155 Itl.19 2.<B " 0 " .17 , 0 ,., KO'
20 lh22 'it.56 ,. 2S.tJb ," Zll.d., 9.lIO , .1 22 • OJ .l< , .v ,., I)KF
20 1&47 c.q? ,. 20.8'1 ," ~.qCl 12.31 •• 0 42 ·,. 1 I .' • I UE"
20 1730 25 .. 23 ,. 21.'HI 15> 1ft. try 2.00

• .2 •• 0 1. .llq • .> .0 <0'
20 I'HS 7.44 .. Zq. 11 '55 12.~l) \3.~'1 ,.. " " ?D" .'" 11 1 .0 '.3 GL'1

2" tQ.sq 58.82 ,. ~I.l.1~ 155 15.~8 1. 7 ') , .1 20 • .3 ·" 2 ." ., sec
2. 2042 5A.(lCj ,. ZI.l.l1R 155 17.29 lS.dS 20 • 5' .0' c • > • • 0._
20 21 q 50.31 '4 23.qO '55 lC1.Q'::l L 72 • 0 ,. ." ,

• 3 I.c GL"
2. 2112 IIb.OO •• 20.Qo 155 2~.tl1 5&.21 2 •• " 0 ,.

.~3 '2 12. 1 £10.1'1 HEA
<0 22.50 21.14 .. 23.72 '55 17.00 1 .Oq .b 11 0 12 .uq , •• ·, Spr:

2' 115 3Q .01 •• 23.5" 155 2".<10, 7.32 , • 1 ?5 0 S- ·" 11 • I ,.. UKF
2. 159 lb.cH .. 3Q. H ," 57 • .$4 20.05 ,. 0 202 .uo 00 10.11 ri." KOI~

2. cl1 25.CJR ,. 21.82 "5 23.tSC, 10.1.14 1.1 c" 0 I" • f)b , ·" ., 5."
2. ,.. lI./38 ,. 28.1:>5 '55 /12.Q7 1.09 c., c. " 11" .17 10 • . c ••• MO'
2. '" ".27 .. 22.'1(1 155 111.23 2.22 1< 0 ., .01 • ·" ., • II IIE~

?l 022 LIS. I" ,. 21. (HI '55 2'::1.\)1'1 9 •.H..
• • 1

CO U " .11 10 •• I., 'E'
?l 05' 12.47 ,. 20.47 1'5 10.0') 11l.50 "

, 11 .0' 1 .5 1.4 j)f~

2' 5 , 28.02
"

24. 12 '5':) 21.ilj '>.5& ••• <I u '0 .12 ..' • 1
, ., IJk F

?\ ,"0 21 • bb ,. 25.44 '55 23.19 &.tl5 ·.' <2 0 "' .l? ,
• 1 .., UK>

?l ... t1.tl2 ,.,D.flK ," 21,.~li 10.07 '. , CO 0 bU ·," " .ri .s III(~

2. ." 27. t 0 •• 2 I • ().s ," 7.5Q 1.0,," ,. 0 ,.
·.' , ••• 2.0 I)F ...

2' • 'S t.lb.bO •• 23.1l~ ," ,n .211 ";.30 2.1 c" 0 .. .l? " • I • .4
UK>

2' .52 ?(j.2t' •• 24.fl7 '55 I~./jij 1 • &0 ,.\ •• " ,0 • I' f' 2 ·, ·, f,PC

?l 10 0 23. 1.14 • < n.92 .>' ('/J.IQ 10.25 1.1 " 0 40 .1< - •• 1 • II ".,1-
21 t021 1.21 .. 23.60 ," c'b.llJ 10.b":l '.' eo n l?0 .11 11 ·, ·., l'" F

?l 1045 1b. 13 ,. c':5.1,j':l IS';) 2".ij,.> d.28 c.o 2" u 11' , • II l:l • .' ••• lll',f

21 11 0 21 .45 ,. 23.bl '55 21.\.IlJ t1.48 ]I " it-2 .U " ·., c.> U"
2' 12C1Q ItI.bq ,. 2?'i':l '55 23.M! ".b1 2.0 'S " 'c • •• ri .< ·, IJIlF

2' 1256 ?O.dO ,. 21.&P 1'3~ 2fl.e'll Ii •.H c' • I' ,. , c'11I .lU .., 2. < ! .• UKF
2' " 3 25.'H " 24.4':l 1~~ ?'3.0,," "'.~I\ 11 0 ." .,. 'v ., c.' I" ~

2' "
, 4':l.H ,. 24.33 '55 21.v'l '1.87 ••• 2' 0 1.~4 • 1u 12 • I ·, ."'

?l 1610 49.92 ,< 2b.Q4 '5' .5fl.~ .. ':l.1/j ,"0 20 0 '4' ·." c" • < ,., ~ Ok

?l 111 q 4"5. q2 •• n.4Q .<5 24.7.$ IO.2':! 17 U eo .., • ·, .' lJl( F

2' 20 , 5'.) • .$6 ,. 25.?t1 1'.)5 c'':l.c'l 10.1,jc' , .7 2\1 0 .n .Ot • ., ·, UKF

2' 2' • 11,j. U7 •• 25.~1,j I" 31.2H .1. 2." " 0 .." · I" co 1.< 44.11 ,.\1)1(

>l 212& 3. 4 1 ,. 23.lc' 155 11.<11 1.01 I.' Ib n 51 • I , , .> .S Sf'C
?l 213Q 54.51 I' 22.QH 10::;5 2.3.U 1 • '17 lob 17 0 ." .l' , 1 • , ?b U":f:

2. 221fl lib. 2'.;) 1. 2 (I. I !l .55 d.13 10. q<J CO 0 11!fl .00 1 ., ., UKF

'26



"0 EAlHHl)lJA"'l: ~UI"o\AI'lY 11 S, IJIlGt: "'
QIoIIGIN TIM!: lOr • lllN " OI:YTH 'Me OU' G.e "'~IS "," EQ, E~Z

VE-'H -D. O. ... ~MI~ ::iEC OEG MPI nEG ". I ,~ 'M MAG ,,"ur. Nu 'S NG SI:.C DIS KM I<H IoffMK

1~74 DEC 22 02. ')3. IJa " 21.73 I" ItS.c!2 l. (\ j I • I " • " ." • • I .0 '0'
22 un Z8.'n I' ZC'.l.lq I" 11l.2~ l,I.2Q I. ° 111 .12 S I.> ,.. lJFH

" OUO S.L IQ I' cU.1I7 I" 1&.u5 I • ~ I P • 10. .• 0 > ·, .' ,PC
22 • 0 '51.22 10 n.Ol I" 2$ .11 8.77 I • P 23 0 7' • I' • ·; I .2 tll<F
2? 2>2 59.1Q 10 0:'5. 1q I" 1 ..... '::11 l's • .5H I' ° 1'?2 .,. 2 · I •• o,P

22 .. 0 2t.~1.S .; 2S.411 ." 2t..71 -f .2.1 I.. I' 0 I" .\1 ri •• >•• UKF

" '" 1.08 l' 24.Ab .55 Ib.ZCJ 24.td 7 0 n' .07 , .? 1 • .5 'Ho.1 IH;P

" 030 b.07 ,9 2'i.12 ." U>.l:l7 2.44 1.0 '0 • '. ·o. > • u ,., 5PC
22 I. 9 32.11 '9 cn.3Q IS': 22.h~ ?,bl I .' 11 (. 120 • •• / .> 1.') IIl(F
2C 1031 20.&3 ,. 23.25 155 17. 14 1. '::1'5 .' 10 • '" .07 3 .> ., :iIo' C

2C 13 • 21 • b 1 I' 27.32 155 2~ • .!HI 7.U- '.3 20 u 75 • I I I. .1 I.' \If{F

22 1'5.54 28. ,sq 19 25.7b 15':1 2q."O 7.85 2.2 2' n •• • •• • • I I.. IIItF
22 11 1'1\ 2'5 • .U ,. 24.'H ," 2". 1q 1.22 I .• 25 0 •• ·,. ,0 .' ,.n IJKF
2C tina SB.ln •• <:,U.bS ,'> 2b.cl' 7 • .!3 ,.' 21 • ., ." II .; >.A UKF
22 2\ C t 5.01.l •• 2l.de ," 23.tH~ 1 • Co"r I .7 2' 0 50 ·,. • , • U 2.7 IlKf-'

22 i?211\ 5j.'jq .. 1'1.21\ ." Z'::l.",w 1.n , .7 2' 0 ., ." .<l 1.5 "EO

'" 0 9 lc.qq .. 20.(11 .'> 12.'35 5.9t'l I •• " • " .lU • .0 I.' IJtH
2j 05$ Ib .... tl I' b.01 1~'3 ?~. 10 31.6"1 2. 1 2' I' I", • I > 25 1.0 Lj LSW
23 131 43.2"1 I' 24.f\7 ." 25.22 11. 1 j I • 7 2j 0 .s • I 0 9 • 1 .0 IJI( '"
n 132 IQ.24 20 7.jc 15'3 50.20 e!~.f\ll 2.1- •• 0 BO • , I .. '> 11 • I ~7. ,> ,OM

" '57 ttl.IH ,. lIL 77 ," 1~.1l1 1.33 2' • 12' .OK , ·., ·, <0'
2j 51 I 31.l.4c! 19 19.24 155 25.27 I. '0 2.3 .. ° '3 ·,- " • < I • ~ "E'
23 7" 'i3.3/J .. \ 9 • 1 " I" 2~. s.s "l.I.I" L. 33 ° "' .12 7 .> • 1 ""23 0'1 2~.ll \. c~.';)ii 1"1" 2';) • I rI &.lJ& ,.. ?J ° .. • 1~ ; .' 2.' ljKF
23 101 Pl &. 1 b ,9 2&.20 '" 31 • U1 3.&('1 2.' " 0 192 • I I 0 •• 1.0 I lUI(

2j II • 3A.1l5 '9 l Q .37 155 2'3.10 7 • 1" I.A 2" " I I 2 .12 13 ·, .. ' ~l c: /I,

2j 1212 ~. 0 1 ,. 22.2b 15':1 2!'.1~ "I. lie! '.5 30 0 •• ·" , u
• I •• UK'"

23 13?$ 2' , • 23 .. 25. 1... \'3~ ?5 •.54 "."12 ..7 2~ 0 'I .In , I. u .." IJI(F

23 IH& 5.49 .. 1~.(J';) I" I .... 1 U 7.P,7 I.. 20 0 110 .09 7 .7 ,., lJt::: w
23 lbLl2 15.54 '9 IQ.3f1 l';)~ ?~.2" d. LlI 2./ ,. 0 '!I ." 1 ." 1 .? 'E'
2S 1&/,j7 2/,j.jj 19 2?/,jw ISS 24.U~ Ill. be! I •• " 0 ,. .uo , ., .k IJKF
2J Ib')4 i1.147 '9 a.Ll1 I" C! .... 1& \ U.llc! 1.7 a 0 " • I I 0 • > •• lJKF
>S 11 7 3';).OQ .. I'L25 ," 2';).1? 4.0';) '.0 31 ,

"' .1< I • I .; ... [11.
2J 17 1 j Sa. I Q 19 I 9 • I I 1'55 25. U 11.~';) '.5 20 0 "' • I ; ; •• \ • Ij t'l:' A,

2S 182 S 2.61 .. 16.qQ 155 l':!.oo5 I. &0 ,. u II • • \11- k .> .ri " llA

2j 1ijH u2.~';) ,. 24."1"1 15':1 2~5.~5 0.21 I .5 22 ° 1b .11 • • I I • e:, UKF
2S 202& 10.45 I' c:.'2 • Sll 15'5 205.,,,Q ".':1'> I .5 25 0 ;, • \ U I' .> 1.7 I)K ~

23 220 50.00 I' 2c!. be I" 2 1J .07 10.':10 1.7 21 0 5' • I \ " " ., tlKF

2' oa 1 'i • "l7 I' 22.1"1 I" 23.01 lu.OO ,.. n 0 " • I 0 • .0 ·" ""2' 0", ':17.2'5 ,. Za.Po7 15~ 2'l.21 10.'1'" 21 0 "' •u. • ." • < ""
'" I'. 51. 'Ill " ?4.HI 1~5 2f>."" 'j. tu! I •• 21 u "' ·,. I I ·' , • I U<F
2' 220 1l~."7 ,9 27.21 15' 2~.atJ o.~7 ,.. " 0 7• • 13 10 · I .. 2 dKF,. 231 1').60 I' 25.112 \ 5' 2".a~ l.i.7a , .7 20 0 .7 .r..., ,

• I '. j
·JI(F

2U 3 • l1.iB ,. c'5.bLl I" c'').t11 ~.2j 2.2 ~. • b" .13 In .0 ... ,"( ~

'" 317 16.22 ,. Ill.03 155 2~. 1 j (,. ':11 ... 2. • " • I • k .' ..> "fA

2' 35. 5.u') '" 20.2'3 IS~ 1<'."'''' 4."12 ..- 22 0 'A .12 • • I ,., S~,1ol

2' ao. 37.31 I' 2b.:n 1~':I 2':1.')8 A.a2 '.0 C\ 0 73 .IIQ • .0 .. ' 'J",F
2U ". ':12.65 .. ?,:>.at' '" ;>j.~l 11 • "I ~ " • ," • II" • .> 3.1 UKF

127



"vo E"'tTHf:lUAI<.E SU"'~\AIH LIST P oH~E .2

(JIH GI I~ TIME LAT r, L Ol~ w l)l:.t-' TH AMP OU' GAP ~MS MIN E<H £~l

VEAR MON 0' I;RM~ SEC DEG MIN IHG /II J,j KM "aG MAG "" NS l1fG SEC LJlS K" l(r·l REMK

\ <17 ~ DEC 2' 721 3.7b " 23. 1 q 1>5 27.<n n.&S 1.' It 0 " .11 13 .' 1 • , UKF
2' • , u7.')5 " i5.07 155 10. j U 1 .64 .' " 0 If-S .06 2 • I • < SPC
2' 13Q,? 1 • ~:3 " 2/:>.5Q 155 22.l.jo S.u" 1 ., 1. 0 77 .07 • .' 1.5 ljKF

20 I" • t 3. 3'" " tf>.lU 1':1" 21 • 1 i U. "3 I.' " 0 217 ..' 12 5.b b.' (JKF
20 \uu') 1 • '5 7 I' 22.88 1>5 21. H 7. 18 2.' 30 0 5' .U 12 .7 I .3 UKF

2' ISU3 32.77 " 21.1.31 15> It•. 0:: 1 l.be •• 10 • 73 .11 2 •• ·, SPC
20 1550 55.91 19 cU.?7 I" 15.l.jO 1. 90 .7 10 0 b' • 1 1 2 1.0 .5 SPC
2' Ib • ljQ.3Q " 24.34 155 17.31 1. n 1 .2 1 , 0 " • 1 1 2 .7 .3 SPC
2' 163q '15.20 " 25.4';1

1"
211.":IS 1.t;,3 1 •• " 0 OM .1" • •• 1. , UKF

2' 182£1 16.0213 " 23.'HI t 5':1 Ill. 7 q 4.92 , 0 ., • 10
,

• I 2.' GLN

" 1831 2&.79 " 2tj.~q 15' 2tl .'H tS • 1 II ,.' 21 0 bS .11 , .7 1•• IJM:F
2" 20 b 21.f:lS " 22.Q5 1>5 Z7. jb '::I.'P,j ,., 21 0 '7 • 15 12 .' 2.2 !JKF
2' 20 • 20.52 " 21.1.31 I~') 11,.O~ 1 • bA .7 10 0 71 .oq 2 .b .3 SPC
2' 2122 .:'10.'>4 " 23.54 I>' 17. 0 1 1. '57 .7 11 0 87 .OK 3 ·, .3 SPC
2' 2Ut' 48.0b 19 2b.27 \";5 23.7"1 10.Q8 , • 7 21 0 70 .12 • .' .' IJKF

2' 22 • qO.33 19 2~.nl lOS lb.":!') 2.1 7 .S 11 0 151 .ne 2 •• 2.1 ~PC

2' 23'16 ~~.93 19 23.30 IS; 28.fI$ IO.~b 1 • 1 1, 0 230 .0·
"

1. , .b UHF., 2347 "3 J .48 19 23.71 155 1 7 • lie 1 .1:13 .7 11 0 PO .Od 2 · / .3 SPC
25 031 I .ll 9 1. 50.28 15S 29.10 2.00 2.5 • 0 195 .25 '" 35.7 q"l.O "U
2S 1 2 27.02 19 19.7'1 15~ 12.~Y 9. 18 I' 0 137 .02 / ·, .' V>'

25 255 7. 9 1 19 2&.32 155 27 .1 q ~.3B 2.0 " u 70 .1< I< .7 1 .0 VKF
25 350 22.0? 19 25.~q 1'3~ 21l.Jv 7.~4 2.' 28 0 b. ·'" • • I 1 .2 !JKF
25 '" 3'1.1)6 19 Z6.J6 15'J 23.01 7.5R 1 •• " 0 "' .11 • .0 1,2 UKF
25 4'5'5 45.b8 19 24.113 15'> 2':l.':l1 b.dq 1 • b 23 0 " • l< 1" .' 1 • b UKF
2S 55' ll'J.riq 19 13. 1 q 155 1 p,. 1 0 13 • 1 (I 3.1 3l 0 'b 7 • 1" I< .' 1 .~ rlLP

2'> 7 / 22.b1 19 2".4$ 15':5 2tl.07 ~.3'5 1 • b 2/ 0 77 .17 " .' 2.1 IJKF
25 / OJ 1.19 • .B ,. 20.CJ4 15':l lfo.l:I& 30.14,11 '.0 '" 1 oU • 'u ., .d 1 • ~ OEY

"
, , 1 • 85 19 lCJ.52 155 17.S~ 30.47 1 • b 2b 0 " • (HI b I., 1 .7 OE·

2'> • , S7.?0 19 1 7 • II 1 1 '=>5 lfo.Oq 30. bb 2.' '" 0 120 ·" , 1 • 1 1.7 KVA
?'> 1042 51:l.HI 19 20.'ib 155 1". ~ 3 3 1 • .s 0 2.2 "

, 77 .10 ., 1.2 1 • t\ PEP

2'> 1 , 27 ZO.Q/\ 19 t!O.;,CJ 1'5 1" • b':l .s0.71 2.' 2. , 3' .07 , .' , .3 o,p
25 121q 44.86 19 21 • 3t1 155 1 7 • 1 () 32.1 1 <" <2 0 OS!! .11 " 1,' 1.0 O!:.p
2S 1419 37 • ..,0 19 .,lO.tlc lS'i 17." 1 Z9.9S 2. 1 ?9 0 " .10 , 1,1 1., Ol-:P
25 1512 12.54 19 25.9b ,5' 211.98 I. n 2.2 22 ,

"' .11 , .' r! • 1 U"
25 15':16 t!h.1.l4 19 ZO.17 155 17.7t! il8.79 I • b 2b , 13 .(}ij ., ., 1,7 llfjol

2S 11,.57 34.33 19 ?&.r!i1 1 .,. 31.~5 1.",8 2.' " 0 I~Z .D b ,., .:!l.2 IO'.OK
25 1III j 21 .0& 19 13.'58 155 1h. {ll 7.h9 '.2 31 , Ibb .1" 12 .- 1.2 11LP
2S 1,11 11 10.,,0 19 13.61 155 17. bj 7. 8t! 3.' 30 0 ,.7 .1' " , • U 1.' "LP
25 1824 1 1.1 • 'i 1.1 1. U.50 1':15 1~. O'! 1:1 1 • qIJ '.3 31 " lOb • 15 ,? •• 1 .? OlP
2S 2021, l.tI'S 19 ZCl.31.1 15'> 1t>.'s1 l.OO .b 10 0 7. .11 ? .7 <'7 Sl-'C

25 205" 19.51! " 13.02 15' 18.hb , .43 ", 2A 0 '" .IS 1< 1 • , I.' I-4IY
25 "

, 20.02 1. 23.QS ," 2~. J 1 7.99 2. 'r 30 , " .1' , ·/ t • ~ UKF
25 22 , 20. I It " <:'tl.l q J~'j 1':1.82 1 .8 1 .' 1 " 0 " .Oh 2 ·" .2 SPC

" Z,SZq 22.9'1 " 24. 1 1 1<;''' 1~. '4 5 1. '13 •• '0 0 bO .0' 2 • n •• SPC
2. 122 32.29 1. 25.83 1'>5 ell. 'f 8 I 1 .35 l.':i 1, 0 1" .0. • • • •• V"

2b b" Iq.~1.1 19 23.85 IS' 15.01 2.1<1 1.' " r, Hb .07 < ·-, '.' spc.. 7" ':Ill.96 " 2':1.51 I,., I&.'HI 1 ." 3 1 •• 22 0 l?Cl .t' ? • b · \ :WC
20 7>7 19.&9 " 23.3& 1'5'i 15.1)0 2.CJl 1 ." l? 0 100 • Ill' .< .' ,to. u sPC

128



"va €.~THflllll(t SlJM~Af.lY LIST ... AGE' "'OHIGIN rr ''It: L" N La· ," ra.PTH IHIP IHIH G'P Wl-IS ~llj £10/., EP,1E"'~ MON I" HRMN SEC UEG fI, 1N l'~ G ,.., .'1 ,,, M"G M'G .P .S PI- G SEC DIS ", '" 'iEMK
I'HQ flE.e 2. .., 2~.1'1 19 2.s.31:1 I" l~.uj t • ~" II a to2 .11 , ·, • • sPC,. "2 51. os 19 20.05 1>5 1J.t'S ~8."''' .., d " " .0' • 1 • ~ 2.1 llEF'2. 1017 5Q.08 19 23.2"' ISS 1 Q. 7 j il.oO , 0 0 , o. .11 , ., ." GL .~2. 1056 4':!.'11 19 ;?lI.n ,>' 1b. Il.l 1 .72 ., , 0 .. .0' 2 ·, ·, ~PC2h 1 120 t 1 .7H " 25.31 l"~ 2l.l.~k ~.bl.l , .7 2. u .7 ·" , .7 ,., UKF

2. 1 121 20.51 19 2ll.20 155 1 b. j i t .72 1 • , '2 u 11 .07 ,
• • .? SPC,. 1210 "Li.n 19 25. cLS 1.- ('/,J.tI/) no'n ,.' ,. 0 " .0- K ·, >., t1KF.. 1212 3U. "'2 19 lq.~{1 1 '5" '>5.'1>1 0).d2 1 •• 19 0 '0' .1> 7 1 • II ,.- liF Ac. 1311 1 • I 7 " 2G.Of! 'S' 1\l.CI ... ~. 31 ... >, u •• .11 7 ., .., Ilt H2. " 0 6.82 ,. 24.31 I~':l 17 • b 7 1 • ':1':1 , .3 17 t' " .10 , ., .3 SPC

2. 1511 32.1:11 19 2'1.7u ," 25.'10 &.U 2.' " u " .D 1" .d ,., UKF2. 1 ,:, HI 50.0U .. eel 0 • 1~ ISS Ill. H 1 1 U.40 ,. 0 '27 • II f- 7 •• I.' 1)[10/2. lo lUj 'J.ln " ;>"5.21 '" 1,•• 'J 'I ('. t1\) II U '.7 .11 , ·' .0 GL~" t Q l.S ')4.1" 19 2.s.01 l~~ '''. ':17 ~.t& , .3 " 0 ,." .11 , .b ' .. r.Lrl'b lCH9 5,S. lI5 ,. 211.U8 1~~ IQ.~" /J.2t , 0 "' .10 , .> >.0 r.L .'1

2. Ultl. /J~. H~ 20 9.0q I," 1J':I.'Jb IUI!.l~ 3.2 10 0 ,.. .1.':1 " lb.~ 70.7 illS2b 2~22 1.I~.12 1Q 23.17 'S; 1S. 11 .h2 , .0 II 0 •• .lU 3 ., ., spC27 120 30.41 " 211. J7 I" l':>.~U 1.Q2 , • 0 II 0 .2 • Uq < .- .b ~PC27 1" ~l.O;O 1Q 21.1t- 1~~ Itl.1b 31 • \1 j 2 •• " Q ,.• 0' , .M 1.3 I}F.P27 15.1\ 20.91 " 21.1.U 15> t ':l • 11 2.ou ,
" 115 .jj c I.' ." :,PC

27 231 S9.Ui ,. 22.1l1 IS':! \7 .... b l.Otl 11 I' 73 .07 , .' .3 '0'27 5~<l 51 .82 1Q 20.H '0; 7. 7~ b.B8 ,.' '" 0 fl'j • '2 • ·, I . '5 lJE~<I '" 2':>.59 " 27. 41 '0; 2 .... 33 7 • 1 tl 2.7 2Q 0 72 .j; 11 ·, 1.' '1I<:F27 ~2b 22.7& 1Q 23. V· ," 10,.U7 <:!.UO , .0 10 , 10< ·" , .q
• IJ ~PCn ''" 21.15 1Q 23.?0 ,,, 1<1.7'1 1.01.1 ,., II 0 '0' .07 , .> .11 liL '4

27 • 30 4R.8'! 1• 23.1('. 1" 17. 1 b 1. OJ 1 '0 0 •• .0., ,
"' ., ,PC27 "''''1 11 • ~q 1Q l3 .... .5 I" 1':1./,1& 1 • ':> f, .' 1U 0 " • (111 I .5 • I SPC27 ." 38./,12 " 2~.~fl 1'55 27.41 7,00 2.2 2Q ,

" .j; II • 7 2. , UK>27 7'5 I.I~.<H " 22.5':> IS'::: 24.H q. ,:>q ,.' 2< U 'b ·o' A ., •• '''<I="" 737 51.1j '" 20.QQ ,,,
" • 1U ~."'& 2. , 2S 'J •• .10 , •• I.U IIER

" 7':>R 2.0£1 " 23.00 I~'" ':>.0'" 11.td 2.0 " I' llh • I h I? 2." I .5 f.1E~27 "0 s .... ?o " iltl.t1? ,,,
1~.f'l.I 2 .... 6 a I' h' ."' S .' <• I ::;PC2 , ,° , .)0.21:t " 24.77 10; 22.11 1':>.':>3 ,.. • 0 'Ok .11 11 ~.-! 10.7 IIK.F27 1\ 55 21 • q7 " 21 .7 h IS; 111 • .,q 1 .?7 , • 3 12 I' 11 • 1(I • ., ., I( t) to27 12')2 2j.iQ 1Q 2.5 • I 'l I" 14.b') 2.bO ,., 11 II , 0' • O· 1 .- ·" (iLl!

<7 1 .3 I ':> ?IJ.':>':> " 2 3. I q 1 ':I~ IIJ.IlO 2 • (1 U 11 0 1(!~ .1> ; I .' • I' r.L'~27 \317 13. liS I. ,i:!tl.l;' ," \ &•.n 1 • Q'" • U ,. .0', , ·, · I 5PC27 1£122 38.'.ij " ?2.POO 1':1':1 1/,1 • .,,, i.8Q • 0
1 " .07 , .' ,.< llHJ27 ,. • ....... ~& 1Q 2(1.10,2 ,,,

\!>.I~ 1 • 2 R ., q

° .7 .uo > ·. .- ~PC27 1635 S..... 1J8 " 2.s.c:O ''5 Ill.td 2.0u 10
" 'uB .uQ , ·, ·" l. L i~

27 Ibl.lll 38.bQ " in. I tl ,,, \1l.'iV 1 .2!J II " 110 ·,, 3 .- ·" r.LI,27 t&')q U.bO " 21 • ~ ~ I"!'> 2':1.'i& ~ .4." I •• 2' " ,. .13 I" ." I., ,,"27 17U ,s':I. I b 1Q 2R.~(1 I~"l .B.7f) 1 • UO 2.1 " U IIJ 3 .17 ,. I • , .sa.", 'II}",27 I 7 5 c? 30.1':1 " 23.11 IS':I 14.'17 2.00 '0 0 'I< .00 , .- ·" I,L'I27 ll:Ui ?IJ.'U .. e'i.211 ISo., .H.lle; 10.2':1 , • 7 23 I, PI'" .u. " ·- ·, I-h);':

n I'll 4 Sf..tl3 .. 23."':1 'S' 11.1.11 ~.8(1 17 " " .17 , ,.- ,) . ., CiL'1n lQ3& ~Q.f,(o. to ,:!tl. 1"1 ," 1~.~1J 1 • I,j 7 •• I. I' hI ."~ > ·- • 1 Spr.27 20.H &.'19 .. 2£1.11n ," 17.t!1'> 1 .7 '\ 1.1 " " 5" .1? > ·, .J ~PC

129



"VO c.~RTH[JlJAI"E SlJt-',..Al(Y LI~T PAl'[ ".
OkIGIN TII·IE LAT " LON ", rld"Ttl UtP OUR GAP lms 141 N E~1"l f-li

YEAR MO" OA IolRMN SEC DEli M I rJ IlEG ~ I I~ 'M "'lAG I'· AIi ,., N:i OFG s~.c DIS KI.\ '" Io/EMk

1974 DEC 27 .:! 1.H 21 • (j 3 " 20.71 ," 25.4U 9.25 1.0 22 • 71 • 1 II '0 .' , • 7 UKF
27 c13/1 '57.37 '9 23.l:lb IS':! 1~.7~ 1 • 12 •• ,° 0 .. ·,. , •• •• :;PC
27 21103 <1e..1U '9 23.?3 155 17 • GII I .ll~ , .2 ,. 0 00 .0" , .' .2 ,PC
27 U23 5<1. S1 " 2l.l.18 '>5 1~. '" 1 C.OU 9 0 10' .,. , •• ·, ,PC
27 22.3 'f 29.IiO ,. 22.93 ,>5 17. cO 2.110 10 (, 10' .09 2 .7 12. A 'OA

27 2~5h 32.58 ," 23. II 1 '" Ib.fI<l 1.'17 9 0 AD .O~ 2 ., .2 SPC
27 23 • 'S1.05 " 23. IS lS':I 111 • .,7 t:!.OO 10 0 III .09 , .7 .11 GLN
27 2323 &.1\10

"
?5.ijb , >5 U... 72 1. .,0 ., 12 0 ,.. .09 C ·, ·, SPC

27 2.Ba 31 • 12 19 ,?3.29 '" 17.14 1 • '3& 10 0 9' .DO , .' .2 SPC
27 233" 50.59 19 22,59 155 23.'5':1 8.21 1.9 " 0 52 .,. 7 .' I .2 III(F"

2' 059 14.55 19 25.3tl ''5 1~.2h ri.~q 1.5 10 0 ". • I.
, '.< '.' LPC

2. 113 ':17 • 18 19 22.7'1 '" 11.lJG 1. Oil 10 0 "' .07 3 • • ., '0'

" 151 u 1 .7 b 19 24. I '5 155 1':l.111 1.b7 1•• 20 0 5' .()<.j < ." .< sPr.

" 2 2 b.utl 19 0»3.'=13 1"
2t!.'j1i n.Oh 2.0 25 v 75 ." " .9 <.R UKF

2R 2 5 2{).84 19 23.09 1':1~ 17 .20 1. Li~ •• , 0 u 101 .OR , •• .3 ,PC

" 221 ZQ.50 19 21.1.28
1"

11.b.5 1 • 'J H 1 .2 ,. 0 "' • /)b 2 .' .2 SPC

" 338 35.81.1 19 24. 14 155 1'J.8u 1 • "Ii •• 1" Q .. .06 2 .' .2 SPC

" 520 76 •.$1 1. 20. 19 15_ 12.1.19 11) • 1 1 2.' ,. 0 73 .09 • ., ·:~ IJE~

" 02' 1.12.41 19 21.76 '" 1'J.tlc? 2 • .52
"

0 •• ." ,
• 7 2.0 '0'

2. 55f1 tl2.06 19 211. t 6 IS' 1b.U7 1 .:5 1.1 .7 '0 , •• .u9 ? • • .' Sf>C

2' ." 16.80 19 27.25 '55 2jj.2~ 7.10 2.0 21 0 ., ·" 10 .9 I.' UHF,. .. 2 2.0& 19 22.90 1'is 11. 19 2.00 11 , 72 .0' 2 •• ~£l.O '0'
2' • 7 1. t 9 19 ~2.28 '55 1II. 10 1 • q3 15 0 To .1< • •• .0 <OA
2' .,. 3.L 71 19 23.53 155 1~.Uc? 1. '52 10 V 97 • (J tl , ., ·, SI-'C
2. 921 3.55 19 23.31 155 1~.O2 1. 55 11 0 10? .07 ,

• • .2 SI-'C

2' 1021.1 8.97 ,9 23.11.1 155 17. U7 1 .73 1.7
"

0 '7 ... , ·) • • ,PC,. 1027 14.1.17 19 23.1 b 1,5 17 • u~ 1 • 71 •• 13 0 " .Ob ,
• • .2 SPC

2. 111 7 3&.48 19 25.1b 155 2'i.cn 8. 17 2.0 2' 0 7.' .12 9 •• 1 .2 UHF
2M 1135 12.66 19 25.511 ," P,.tl2 ~. 75 2.2 ?2 0 9. .1< 2 ·( 1 .0 SPC
2. 111.12 .H .1t> ,. 2b.l1.1 '" 23.15 7.611 2.' 2' 0 .,

• 15 " .' 1.< IlkF

'" 1221.1 57.'12 19 i? 3.33
1"

17 • 13 1 • ':It> IU " 9' .07 , ." ·, S!-'C
2. 1512 36.2.5 19 31 .7 () 105 1'::l. 7 /.I 21.1.31) 2.7 33 0 8« .0' 12 •• , • II NER
2. 1527 '18.20 19 ?ll.llU ," 1 t4 • 1I jj 1. 9H • 5 11 U 7? .09 , .n 99.\1 SI-'C

'" 1. 0 UO.&7 ,. 17. qf!. t<;5 1 3 • c?'.l t>.30 .. 0 95 • lIb • · ( 1 ., IJfll

2' 18 , 37. Aq 19 23.27 155 1" • 7 1 2.uO 10 0 10. .(it> , ·, ·" GL\'

2. 1620 'JR.42 ,. 23. 23 155 11.1."12 2.UO 11 0 10' .13 , .' ·" till!
2R 17 2 38.H ,9 1.I':l.t q 150 1 • 1" 6.2'1 '.7 <" 0 227 .n .. 1.' .' KO~1

2M 17111 3. 1 (I '9 23.2n '" 1".7 '5 2.VO , 0 0 1(>6 .07 , ·, . 0 GL :•
2k 1742 1.11'1.32 19 2?4CJ 15':1 t 7..b 1 • /.10 I •• 18 0 •• • tl7 , ·, ·, r«(lA

2' 1~1{) 26. ~ 1 19 23. 11 ," 17.c?/.i 1. /.11 •• 15 0 •• ... , •• .5 5PC

2. 1829 32.98 ,. 2j.~O j':l5 11.1.613 2.\1\1 9 0 20R .09 • ,.' • u r.LlI,

'" 183U u8.07 19 ~lJ.2q 155 16.2~ 2.uQ 11 0 13 .OR 2 ·, ? 1 ,PC
2. 16lJA 20.Q5 19 23.? 1 155 11.1.")2 2.00 10 0 10. • I ?

, 1.0 .H GUJ
2. HI'J7 41 .83 19 25.6U 15<; 11).1:12 1 • ~ 1 ., 11 0 1'" .11 , 1.1 .5 ,PC
2. '9 • 7. H 2. ".30 ," 23.2u 1l~.07 3.0 31 0 n. .07 "' 1• 1 ,.' DIS

>.. 1 q 1 !) l5.7':l ,9 23. 11 1':l~ 1il.bM 2.110 10 U 113 • I) to , •• .0 GLN
2. lq16 1 1 • ~ 1 19 21:1.3~ 155 21:1.1 5 10. u7 I •• <4 0 o. ·,, , .n • • IJKF

2. tq16 ,,,.qll 19 23.26 tS',) 11:1 • til 1 .40 ,
" 100 .v~ , .j .2 GLN

130



HVO EUn .... UUAI(!:: SIl"'''''''',!, LI S T P"h~ .-
OQIGti't TIME L<T N LO' ,. 1)t;YTti AMP DlJ~ (iAI-' "OS M Jr, C:~H F"Io/Z

't'EH M(JN O' "'lRMI'; SEC nEG "" O,G I>< I I~ ," ""AI'; M,o.r; ," NS UH SH HIS '" ," IltMI(

19-'(1 OEC 2' 1924 23. '3e ,. 20.73 15~ tI.u2 8."S 3.' 2. 0 '" .U IV I.' .M _E"
2. 19U8 5.u5 " 23.H '" It1.'12 1 • Q';) 13 " '07 .10 3 ., ·, GLN
ld 20 , 1(\.41 1. 211. 1 t ," l';).dc 2.00 .' 10 " ., .0' , .' .0 spr
2' 2041 32.dS 19 23.'=17 J55 1~.'" 1 • '::i 7 ,.. " 0 .2 ." , .2 .2 SPC
2. 2002 1&.1,3 19 2a.4] 1'5 Ib.U~ 1 • b 1 10 0 " ·,. 2 '.2 •• gPr.

2' 2050 55.75 '9 23. 1b ''5 ItI." 2.00 ., 10 0 110 .13 , , • 0 .0 GLN
2' 20';2 56. 3~ .. 20.39 155 7..5';) 1.&4 , .9 2. • 9 • .13 • .9 I.' UE"
2' 2tH S9. qq .. 2L73 1.- 25.1h Ij •.n " 0 .7 · o· 11 .5 I.' llKF
2. 215\ '\2.&9 '9 22.34 155 17. j 1 2.00 11 0 ., .12 , •• .0 '0'2M 2159 Se.as ,9 23.30 1'5 It1.~u 1.29 7 0 ,OS .0' , ·, · I GLr~

2. 21 7 9.50 '9 24.09 1"5 tS.tiJ 1.25 7 0 115 • fl7 , .b .H SVC
2. ", tll.ln '9 2u.5/J 155 21::.21 11 .72 I.' 13 0 U • • 0' 11 • I .' UKF.. 031 SO.10 '9 on.(ll 155 J7.3<! loU •• 11 0 .7 .. ' 0 • I

., SPC
29 III 10.13 '9 23.60 155 24.Ui t I .21 1.7 12 0 '97 .00 11 •• '.1 U'F
2· ,., 1.27 .. 24.0& ,'5 .?u • .B ".36 , • 9 ,. 0 .7 .11 11 •• t • <! lJl(F

29 .HZ 12. 11 " 21.tHi 155 30.0':1 9.&9 2.' t. 0 '17 .12 11 ,., I., "fA.. 3" 30.21 '9 24.25 , >5 lS.b] 1.71 7 0 " • !O
, , • 0 .b s~c

?9 353 11.87 '9 1q. 7 7 ''5 Ib.'U 31.27 2.2 .. 0 151 ·"' , 1 • u I.' .}f I-'
2. '" 38. 35 ,9 24.1,5 155 15.'16 1.1 ~ • 0 ., ." ,

• I •• sPC
2. '32 7 ."9 ,. 24.1f, 1':>5 1b. ~ 1 1 .05 • 0 b. .0/0 , .' .7 SPc

2. 5 2 2.55 '9 23.37 15' 1'1.Ci7 ,i,211 • 0 102 .1l!1 I ·, I.. (,iLrJ

2· 51' 5Q.&4 ,. 23.Ed 155 Ih.'n l.td I., 11 0 .s .0' , .b ·, sec
2" 'I' 1:3055 '9 23.47

1"
1l.l. , q 2.'11 • 0 •• .Ob 3 • • '.h r;u~

2. ':il" 7.30 ,. ~ 1. 'HI 1'5 18.2'1 .35 ,.. " 0 72 .LJb • .3 I.' '0'
2. 5'0 "9.70 ,9 24.01 ," 2&. 12 II .9ft I? 0 ... • II ') " , .2 .h III(V

,. bJ' t. • I U ,9 23.47 155 17.1" I ." 7 •• 12 0 >2 .0' , ., .3 SPC
2. .., 43.90 ,.23. 16 1S- 17 • .:!H 1 .23 •• • 0 10 I .0. , .9 ., SPC
eo .'" cll.93 '9 18.5A

1"
I £i • 7 1 11l.52 1 .2 '2 0 207 .11') I •• ~. 1 eOL

29 7 • 3/J.51 '9 21.1.21) 155 I 7 • , IJ 2.111 •• • 0 40 • u:~ • ·, J .:' SI-'(
2. 711 21.1.21 ,. 2/J.flY '" i?4.<l<l \ 1 .7b I? 0 ZII'J. .., • 1 • I, £i.1l !JIC.F

?9 ". 1 b • III '" 30.7h
1"

U.2"1 I 1 • b ~ '." ,. " 327 ·,.., 82.-1 '1".0 illS
29 759 43.73 '9 ~&.Uq 1'J.5 Zli."') 11 •.H 2.0 12 0 .., .htl " ,.. 5.? UIIF
2. ," ,

~ I • 30 ,. 23.2& 15' 17.11 1 .4.., 9 0 " .ou < ·, • • <;I'e,. ," • 27.32 ,. 24. I 1 '05 It-.ll/"l 2.07 .' 11 , •• • \1 'J. , ·" 1,.', spc
29 1013 b."Z '9 23.11.l ,,, 1 7 • I.Il1 1 • ~ j • 0 .. 7 .07 , .' ., SPC

2· 10.31" 57.')2 ,. 23.71
1"

2£i.2":1 'l.bl 3.2 <2 " ,. .13 • • 7 .' UKF
24 10/J3 2b.~O ,9 23.b~ 1"

24 • .5 1 II.'H 1.7 1. 0 'I' .0. , .> ·"
I,k F

2. 1120 "'Ltl2 '9 cl.23 1"'5 2/J .11 Jt • 1'1 1 , .9 2. 0 •• .1" • ·, I.' IJ,(f'"

29 112" 5.213 19 i? I • a" 1" 16. 17 .23 , • 1 12 " 7. • l' • .> 2.' -(nil

2. 11 .su 14.711 ,9 24.2'1
1"

It-.UI I • ,Q ,., 2.' , OJ .11 2 .' .2 spr

29 1139 S').53 '9 2".~b 155 37. \,Ie ".l,ijj 3.' 25
"

!00 • 1i:' 1. .u I.' olf'l<

2' 1 15.s aa.ufo> ,. ~3.fo9 155 c~. 'IQ 11.'1' 1 • 1 12 u 122 .0. • I • II '.1 U'C
? II';)'; 511."~ •• 23,'>2 155 2jj.~7 11.D" 1> 0 121 .IJ~ • .> 2. , ""I;
2· 11 ~b •• 2 H t!2.r. fJ 1'5 ?L • .5o lj • , I •• 1< 0 '" • 0' • .' o? ~ iJl',F

29 12 • 20.all '9 i!3, ... ~ I':>';, 2u.ul, 12.1lt? 10 " 122 .0' 0 •• I.' Ill\F

24 '2 5 51 • ]4 ,. 20. I 3 '" lPo.2$ ~.OO 11 n h' ·'" 0 •• .n 'U'
2· 131" 1 I • .s .. ,. ~$.oCl l5~ 2C1 • .5~ tL~';, 2.11 2' (l 72 .11 " • 7

, IJKf
?. 1319 \1.70 ,9 .>2.90 1" 30.t-l (/.3. .H .., 1? 0 'U, • I' I, I fI ... '.11 .5 .~ [II<

1)1



H,O E"RT"'IW~ .. E 5U"'/'ol.~Y liST "'''l,il:. .k
OQIGIN TI ~t: L" " LO' , OEPT., AHP Ouk GAP RH, ~il "4 Eo" '",

'tEAR MON OA HR~N SEC OEG MIN ulG H' ,. f'(,AG • AG N. •• OEG .EC 0" ,., 'M REMK

19114 DEC .. 1324 36.11 ,. 23. 'ij ,'5 ZQ.~S 9.02 2.5 .. 0 51 • I ~ • .M 1.1 IJK F.. 133& 1 b. 1& to 23.4IJ 155 2"."" 11 .72 1 • , 11 0 I1R .OR • .' 5.1 UK'
?O 1(j 1 t t 8 • 7 a ,. 23.11ll 1')~ 17.oij 1 • "12 • 1 - 0 1'3 .. Of> 3 " .' SPC
2' Itl32 21.1)9 to 25.~b , '5 30.ou rl.bl'\ I., 2' 0 "' ." 13 .1 I." MO'
2' IIHIQ 22.~2 to 13.&7 155 1t'.8~ J. tl7 1 .1 .. 0 "' .10 12 ., I.' HLP.. l"u5 22. 'Q I' 22.90 1~5 2Q.~t) 10.36 1 • I 10 0 1(j e .OM 0 1,1 5.1 IJKF
20 14SS 5.~5 to 23.27 155 24.QQ 130 31 1.' 11 0 121 .0. • 1 •• 3.2 UKF
2' 14% ~4.90 19 c.L80 1.- 2ll.41. t 1 • lUI 1.0 11 0 t?3 .05 • • I

.. , 'll( F
2. 1528 51 .1:3 .. 21.1)'1 155 4.U~ t • qtl 1.0 to 0 133 .11 10 1 .2 30.fJ r·t 1£ hi
20 t 5tHI CiS.lIZ to 23.9& 15':1 17 • ZK .55 2.0 19 0 " .20 2 •• •• :HlC

2. 1547 ~.23 19 22.tH ''5 17.~1,j 1 • ')7 1.0 11 0 93 .l5 , 1.2 .1 'UA
20 1 'j ':I] 1'5. /,j /,j 19 23.35 155 14.1l4 1 • 34 .2 • 0 103 .05 , .3 .3 GLN
2' 161& SI.l.4U 19 11.?0 155 13.10 d.C/1) I.. I. 0 151 .13 • I .2 2.' POL
29 1"58 2.e8 19 23 •.n ''5 lLl.oCJ 1 .42 1 .0 11 0 10' .0, ! ·, .2 GLN.. Ib5$l ~'5.70 19 23.15 ," III .IH 2.00 • 0 111 .11 3 .' .0 GLN

20 11 0 ja.2, 19 2L43 ," 14.e8 1 .26 1 .3 20 0 12 .12 3 .5 .' GLN.. 11 3 47.39 .. 23.38 155 14.\1:; 1 .4b • 0 '02 .01 3 .> .3 GLN
29 11 • 43.69 .. 23.41 155 14./S,5 1. 97 2.3 2' 0 53 .10 ,

• • 2's.0 GLN
29 " • I. 78 19 23.20 155 It-.itb ,S.&7 ·., • 0 "" • 12 2 1.2 2., SPC
29 1122 10./,1'1 .. 20.53 15S 17. u.s 31.1.b6 3.' !. 1 " .10 > .' J • 3 rll::Y

29 1724 31.7b .. 23.33 155 11,1.8':> 1.19 .2 1 0 '0' .0' 3 .' .' GL'
2' 1725 7. 31 .. 21 .2tl 155 13.1 q 7. 54 11 0 10' • I- • 1• 1 ••• UER
29 1726 tl 0 • 39 to 20.33 tSS LLO'3 1.0.5 .' • 0 ,.. .05 • I • lJ 2.3 U,R
29 1730 48.74 .. 25.61 ,-. Ih.o,l') 2.01 .3 • 0 1.1 .12 2 1 • 'j tl7." SPC
29 1731 10.09 ,. 2'5.31 1'5 2S. 7 I 11.08 1 • 0 11 0 1" .0. 10 • I •• UKF

29 17 :;8 5. Hl ,. 23.38 15S Itl. llt 2.00 .2 • 0 102 .OR s •• .0 GLN
29 16 • 14.&0 ,. 23.49 155 14.1'l1 2.00 ·, • 0 'R .0. ,

• R .0 GLN
29 1~25 54.S5 19 2 t .21 155 t 1.U 24.74 ,.' l' 0 5 • • 04 " • I 1.1 DEP
2' 1832 Zq.40 ,. 22.32 15~ 17 • .5l.l 2.00 1 .0 • 0 120 .12 3 I • , •n 'OA
2' 1835 31 • b8 ,. 22. 3~ 155 11 • .5l.l 2.00 , 0 120 .1' , ,., .0 'OA

29 16"'; 8.37 ,. 23.2" IS5 t".ij~ l.a • I • 0 101 .05 3 .'< .3 GLtI
?' lijtl7 H.bo ,. 2&. I b 155 22. 17 b.9u 1.2 I> 0 10. .01 f ., 1 •• UK'
29 1646 10.71 ,. 23. t & 1':\5 111.b.5 2.00 • v 110 .0' 3 .1 , n GL"
29 18'>0 29.37 ,. 11.70 IS> 1 .s. ... ~ b.'oU 1.0 13 0 '43 .0' • I.. 2.' POL
2. 1912 5" • .50 ,. 18 ••n 1'5 13. I U 7.71 , .1 2. ° 95 .12 • •• I.' POL

20 1921 II O. I & 1. 23 • .511 15' 2u .... ~ 7. 3.5 2.5 29 ° •• .\1 • .' 1.5 tlKF
29 I'BI 2. lU 1. lQ.07 '55 13.SCf B.15 20 0 .,

• 10 1 .1 1.1 U'R
29 1q46 1~. 17 .. 23.2.5 'S> l ... ~tl i.OO I • I • 0 101 .CQ ! • f .0 GLN
29 1951 21."1 .. 2'3.33 IS~ Itl.lli 1. fli 1 .0 11 " 1no .u7 , .> QCj.u GLtl
29 20 2 3.5.49 l' i3.u2 1>5 c".13 13.(.14 " 0 121 • (13 • .- 1.0 u"

2' 20 j 'i6.3& to 20.18 1'55 1'J.~f ll.o,ll .' 11 "
., .I? , 1 ." 1." 'OA

29 20 1 14.2& to 17.7b 155 14.o,ll) 5.5.5 •• " 0 I" .Il 1 I .2 2.3 POL
29 20Y~ 44.QQ .. 21 .62 1~5 2u.lI2 7. 70 1 .1 2. 0 51 ·" • •• 1., s,,~

29 21 • ~~.q,> ,. 18.02 15> 12.1 b ".~5 .1 '2 0 ". .Il • 2.> 3.1 POL
20 ~l1q Z".b4 19 22.0& 1.- 1 t!o • I 2 .R' .2 n 0 •• .ll 7 " ·, •• 'OA

?. 212'5 i7.54 ,.
22.~u IS'> 17.1!7 C.OO • 0 106 .09 ,

• I .0 '0'
2' 2128 7.52 .. 22.Q2 ISS 17. j':J I .0 q .2 • 0 "6 .11 3 I • I .' 'OA
29 2131 47.'14 1• 22.P.Q 155 I 7 • 27 i.OO • 1 • 0 1(17 • I , , , .2 .n 'OA

132



.<VO EARHHJlJAIl.f. SU""""A~Y LIST PACa- .7

OK Iii W TIME LAT " LOt. , D/:Y r t1 .. II, 10' OU_ r,AP 1o/IoIS rHN E'rl F.,
"EU~ "0' O' Mij"'~i 'EC OEG M,' {lfooG "' , " M'G M'G .- ., OtG ,'C OIS '" 'M RE~ll(

ICDg 00( 29 21')2 13. l5 ,. 22.&U , S; 24.1.'37 cL~5 ,- a '02 ·"' Q .> ,. , IIKF
2. 21':J~ H.OO ,- 25.b'l 1~5 211.~') 7.':1(1 I.. 2S • 7' ·" • •• 1.7 UKF
2. 2212 27."15 ,. 2<1.'12 , >5 11.':lb 1.«':J I.> ?I , ,.• 13 2 .' • < ,PC
~. 22i!& 22.lic? ,. ,>a.07 ," 17.b2 •• 2 • a 12. .'f 2 ·, •• ,PC
2. 221;8 u3. qt\ .. 23.07 1'55 17.U':l ~.OO • 0 1&3 .IIM 2 , • 0 2. (J Sj.>C

2. 2251 34.39 ,. U.75 l':l'i 11. ':l.i 1 • 1 7 '0 • II- .0' , .- .5 '0'.. 2' 2 20.(12 ,. t9.9b '" 1 ij • I) ':t 27."16 15 0 17. .11 , ,. , .. ' OEP,. ?3t'J 2~.21 .. 23.52 '" 211.n 8.17 2. , 21 0 •• .11 • .b •• UKF
29 23?b q. 10 ,. 2f,. H 15' 2Cf.ul lQ.U/\ 12 • <S2 ..- " ~.- .7 IIKF
2. 231.13 jS.')9 ,. 22.M ''5 17.2d 2.o", .- 10 0 ," .13 , ,." .0 '0'
2. 2552 5'L 72 .. 25.1,7 ,>5 le.lb I • q I • 0 ,., .0' , ., ·, ,PC,. 25')" uS.51 .. 20.11 15' 111 •.H 1.'17 ., • 0 ., .0' - I • v qq.O '0',. • 0 ULI b ,.is.79 15' H .b4 1 • b5 .2 • 0 22' .11 ,

~.2 .5 ,PC,. 0 2 u9.10 ,. 23. U 1S5 1.... 9., l,tU 7 0 15. ••• 2 , • < ·, ,Pc
'0 017 Q9.35 .. 23.G8 '5' 2U.i$ b.tll 1.5 20 0 .. .0_ • •• 1.2 HKF

,. 0" ':In • .is .. 22.'15 15~ 17 • ':lb 1 .. I q 7 0 12' .lt3 , .' •• '0'
3" 0'. ilO.1Q ,. V.OO 15' I fl • 1104 .,. • " 'bO • •• • ·, 1.7 'u',. 0>0 1 • I j .. B.hO lS~ 1':-.~lI .0' '0 0 " .17 , •• •• ,ec
3. 1 , lLtl7 .. 2? • <,lj 15' 17.UI:I 1 • , .s • 0 17' .". , ·, ·, ""'0 , • 2S. ln " 2t.7/!o ," 17.51 OJ • 7 I ,. 7 0 ". ·'" , ·., , • 7 ~flA

30 113 7. 1~ .. 22.'&7 15' 17.22 C!.OO , , • • '13 .0_ , .n ." l«h,. '22 us.qri ,. 22.03 ''5 17 • jq " • (\ 2 ., 7 0 "7 .11 " ·, 2.~ ,..
" ". Ib.5~ ,. 26.':15 ,,, 211.21 I • lie 2. , .. 0 72 .13 " • I I." llKF,. '27 tl.&2 '9 23.ll1 t5~ 28.tltl 11 • td I., ,. 0 ,"7 .11 " I., .- I)K F

'0 2" SQ,US .. 211.13 ''5 16. II S 2.fJl.l 7 0 H5 .0. , .' 2,_ !WC

'0 ", " • .B " 22.~tl 1'5~ 17. '11 1. 1b •• , 0 0 1 l.~ • (}q , •• .- I«()A

:~ (J 23A c!ll.'ilS ,. c!/J..u7 ," 211,'ij 1j. ~,
"

,. t, "'11 • lib I> .. / '.' IjKF
!O 21lu 1':1.1:12 .. 2.5.Qb ''5 1~. 70 i.uD .~ • " '22 ·,, , ,., ." sPC

'" 2aS 13.27 " 22.35 '" 17 • S2 1 .1.12 , .0 13 0 .0 • fI Ii
, ·., ·" '0'

30 2_' lj, .50 ,. 22.Stl '" 17 • .s il 2.110 I.' 'b • ;b .13 , •• ·"
t<lJA

'0 lSI Utl.Ou .. 25.11 '" Z'i • .,'j ".Ob ,., " 0 " .17 ,. ·' 1.3 lJll:F

30 ;>'H "2.A1 ,. 2u.1:I3 15' 2~.Yj 1\.0':1 2.2 2' 0 72 .11 , 0 • • 2.' ljl<F
3(, 2';,1 H .0).5 .. 21 • RI.l ," 1" • .5~ ,JO 2,' " 0

-"
• n7

, .3 , .2 I( rJ A,. 2" 2~. 1,. ,.. ?.5.u.7 '5' 21.<.11,5 ~.~U 1 • (I ,. • 1 to 1 .Ob • ·" · '. wHI. 3 • I d • ., r:- IO 2':l.Ot- '» 1':1.')0 b. I j 2." 2. " '2 .13 '" • I ~.'=' 11K r:

'.J , 1 31.71 .. 22.lJ.fl I~'l 17..5\ 1 • ':15 • 0 1 I " • \1 'j < .' ·" II:UA

<0 ,,. /,j.&1 ,. 23.50 , '> I '" . 'I" I • }i'l 10 " •• ·.- < .' ·, GLf'i,. UI' q. 5 t ,. 21.7'J 15' 1~. 1~ 5.'3.? ., I " lb. ... " .' '. < I< ( • ..,,,,
'" ';)1.51 .. 2Q. I q 1'J'5 ~b.';)l c.l1 ? • 7 ,. " "A · I 1- co, '.- I.' <.,

30 a52 l".qq ,.
2".0~ 15' 2h.8n 1l.$4 I.' 11 , 211 .07 11 3. 1 \ 'J • I III( '"

"
, • 21. V'i ,. t'J."'4 155 2b.aO li.S'J 1.0 " 0 1" ·., II .' ·" l, I< fo

lo , b 3.33 ... n.'S.s '" 17 • ~q l,IIO '0 0 "' · I "
, .- •• 1(06

3U , / 'l'i.lQ ,. n.no ," 1b. 1 0 I • u.3 ,.. 15 • 7. .10 - ·, .' '0'
Ju '" ,J," , 1 \j I' .?L3tJ ," l/.l') 1 • tl2 • 0 I'> • f,Q , ·, < ,ec
-.. '" 3':1,q'S ,. 23.0Q ''', I I .110 1.13 q

" 170 .07 < ,n • < 'WC

3U ", 11 .21 ,. 23.'i.s IS' lto.t\u .s • ..,1 .' • 0 >. .,0 , , • < ,. I SPC

'0 .il 50.;?/; ,. 1~. 61 ,5> 2r.'J1l 1').7') I.> ,. 0 ." ·" If' • 2.7 .fO
30 7 "

,L3u ,. 22.77 155 11.U'l 1 ,~11 .7 - n 11. ."7 3 ." .> 1«(1..,

133



"0 E&Ioo'THQUAIliE 5UI-l~ "In LIS 1 PiG!:. ••
O~lGI/i Tl"l£ LAT N LO. • DEPTH A." OU" (; loP ".S "!IN EO" EO'

YEAH HO,," OA HR"'1Il SEC OEG >IN ()H. "'1 f~ 'M ~""G -'G NR NO "G SEC utS ,. ,. 1-lF."'j(

ICH4 OEC 30 11' 0:,0.17 '" 28.30 155 31 ._n ~.ou l.2 I< 0 231 .lb '0 3.' .0 ~Ol(

30 135 "13.38 '" ~8.Ql 15> 30.1b 24.i9 8 0 jOl • 1 'j 2b 5b.S t;,O.9 MOK
30 138 Z,S.&l '" 23.4<; 155 1';.1U 2.00 • 0 12b .0' , •• .0 SPC
3u 73. e.'H l' 24.25 1'5 1'j.,5 1 .6'1 1.' 22 1 55 .OR , ·, ·, SPC
30 7" 27.11 '" 2£1. I 3 1"5 1'5. , I 1.cU • 1 7 0 118 .0' , .' .3 5"C

30 75t) Hoob 1• 24. 1 '5 15 .... 1'j.~'l 3015 2.1 20 V 5' 0111 2 ., 1 • 1 SPC
30 ." ...

"
~(j. III 155 15.11\ l.oa • • • , 11 '5 .10 3 .' .0 Sf'C

30 8" 17. 73 '" 17.4~ 155 l'.tH~ 29.7'.5 21 (> lh1 • (l7 • 1 • 1 I.' 'D'
30 '" 4S.J5 1. ?b.S3 155 2Ll.tl7 1 • 12 20 0 " .10 10 .' 1 .5 lll(F
30 10.55 57.34 " 25. '011 155 211.HQ 12.57 I.' 15 0 1" .n> • .7 .3 U",

,0 10 i8 22.22 l' 23.b5 15> 1&.'12 1 • b4 .2 • v " .01 , .7 ., 5"C

" 10S{l 1.12.38 '" 2&.2'; 1" l.~e. 2.5. 5 I 1.5 10 0 ". .30 1. II 1 • cI 51.tl GLN
jO 1137 13.05 I" c!3.3J 15~ 1(j.~2 1 .51 I.' 11 0 101 .07 j .j .2 GLN
3V 1140 21.47 '" 2~.?8 155 17. I b 1 .8&1 • 0 .- .Vb 3 .0 .j gPC
30 1150 4'Le3 ,. 22.10.4 155 17.3u 1. 55 .' 15 0 ., .OR , .> • • kOA

30 " 1 17.2/J " 2&.utl 155 23."''' 7 • j f, 2.' 2b 0 " • l' • .7 I.j U'F
3. 1350 lQ.lJ5 " 24.tl5 15~ 1~.b7 2.10 1• 1 " 0 b' .Ob 2 ., 5.' 5"C
30 la~1 23.28 .. 22.20 155 17.lJc\ I .27 10 0 110 .17 , 1 .5 1.3 '0'
3. IS'57 S 1 ." 1 H 23.20 1>5 H'. OJ ... 1 .8n •• 12 V .. • 1II 2 .' .3 5"C
jQ 1625 43.':15 l' 23.26 155 \7.1.1.., 1 • ~ 1 10 0 "' .01 j

· I ·, sPC

30 tbS8 51 .20 ,. 23.08 15' Itl. ln 1 .58 1.5
"

0 ., • I 5 2 .- .' I;PC
30 11 • .02 .. 2&.10 155 2tl • h"l 7 • 09 I.' 22 0 'DO • 12 b • • ?' IjI(F

jQ 1740 12. 13
"

~3.22 155 17 • 1~ 1.53 •• 11 0 _8 .0> 3 ·, • 1 SPC
30 18 8 tl9.4b I' 22.35 IS';) t7.~c! 2.00 11 0 .7 .1" , 1.1 .0 '0'
30 1822 4'5.lJI .. ?h.OO ISS 3&.12 .\.3& 2.' 21 0 51 • 'h I_ ·; 1.5 Mtlj(

3' 191 A 2a.2'5 '" 23. I 0 l~'i 1b.~t! 1 .47 1.1
,_

0 .2 .12 , •• .j S'C
30 IB7 2.31 ,. 2U.b5 155 25.55 7 .02 1.7 22 It 61 .Il '0 • I 2.' u..
30 t9t/9 111.51 1. 2'1.27 lOS 10.10 1 .!! Cj • 1 8 0 •• • n7 2 • I .J SPC
30 19'>1 S9.00 1. 25.71 I'> 20. 11 7.0d I.R 1. V 1b 7 .V" 1• 1 .0 2.7 U..
3. 20 • ~'1.&9 1. ,,3.15 15> 17.10 1 • 73 • (I 163 .00 , 1 .2 .3 5"C

30 2023 50.5& .. ::?3.IQ 15> 17.co 1 • 7 t' ·, 12 0 Nt .0' j .0 .3 '"C
30 2025 45.40 to c3.27 ,5> I7.l!! 1 .50 10 U .. ." 3 .7 .3 SPC
30 ?\ ? 21 • 18 I' 20.&4 1'::15 to. '::II 1 • 1 .? , •> 11 0 100 • 1U I •• 2.5 IJI-I.,'

'0 21 7 31.1.I)CJ 1. 23.29 ''5 17. 1 7 1 .00 • 0 •• • Vb ,
• I .3 5"C

30 2110 31. "6 .. l3. SA 155 17. 1 Q 1 • ., 2 .2 10 0 OJ .0< j
• I ·, 5'C

30 2121 so.Sb .. 23.09 1>5 17. 1~ 1 • ]q 10 V LOU .OR , .7 .3 SPC
30 2131 Q 7 • jo .. 23.1 II 15> 17. 1 I) 1 • '19 11 U ., .V5 3 .' .2 5"C
3v 2137 3&.&8

"
23.30 1>5 17.0'1 l.td ., 15 0 '" .1 V j .- .j SPC

30 2150 12.a9
"

2c. Q Q ," 17.(.1." 1 • '2 • 1 • 0 1b8 • II Ii 2 • • ·, p«lA
30 2221) S.2.'l'J l' 25019 15> 17.03 1.'::1& 12 V _U .1< e .' .' ..C

3V 2238 b.Ra ,. ?,..2'::1 ,5> 11. 1& 1 • 11"1 • 0 155 .0' j 1 ., .' ,Pc
30 22tl \ 30.5& ,. 23.03 155 1l:'.9u ~.uo 8 0 lN2 .Oq , 1 ., ,.. SPC
30 22ul 52.8& .. l1l.20 I'> lr>.h5 &.3" 1.' l' V 1" ••• - .- 1.2 I((jA
30 22u2 21).00 ,. 23.30 15> 17.0" 1 • ~'::I 10 v .2 .0' j .' .3 SPC

'" 2?-5J 25. ,,n to ? 1 .?3 155 I 7 • c':'l 30.2'5 1 • 1 2' 0 '7 • II;' • I.' 1 • h I)EP

'" 22':1" So.S,) '" 23.1.12 15'5 1f-.'1R 2.00 10 (, fiR .11 j •• ,., 5"C
30 " 2 "9. "S .. ?3.21 155 17.1q 1 • $'::1 10 0 Q1 .1 V , •• • • 'we,v 23 , qu.8"! .. 2:1.3~

1"
17 • 1 7 ~. 7 1 2.0 " V '" .1" 3 ·" 1 • S SPC

134



"vO EAIoITHQUA,.;E sur·~."'·'I' LIST PAl;" ••
rJiolIGII~ TI ~E L" • LO. " ul:YTH 'MP OU_ (';AP Ilf~S l~ 1fII tolli fRJ

YfoUl MO" O' HQ~"~ SfC OEG .'M f':fG "'1 ~ 'M ·'G /olAf; "- NS nt"{, SI:.C [JIS 'M '" IH."'lk

\'+74 O'C 3v >.5 • 1 • qO ,. ?3.tO 155 17.r!1 1.ln 0 0 '.S .12 j 1.2 .' SPC
30 " • 2&. ~rJ .. 23.31:> '>5 17 • 1 0 1. &3 '0 0 "' • vl , .0 ·, ~~c

" ,::nto Qq. H '0 23.1& ISS 17.2~ t • /.Ii II V '"I .07 , .0 • < SPC
30 231~ .u.qa " 23.t8 ISS 17.23 1.4& '0 0 10(1 .00 , .0 ." SPC

'" 232() 11.32 .. 23.12 '" 1 7 • 4 j 1 .09 , 0 0 IVb .10 , .S ., SPC

" 23iQ 38.0li .. 2.s.2~ ISS lEh9t 1.&2 ." IV 0 57 • '0 2 .' • < SI-'C
3' 2325 lL&3 .. 23.0b \55 17.1./1 1.40 ." 13 v bb .0. j ." .2 SPC
30 23t!b 18.I)tt '" 23.2& '" tLa 1.11& ., • 0 ".• 0. 3 • 1 ·, 5PC
30 2lib ~1.IIQ '" 23.B

1 "
11.<13 1. C'li '0 0 02 • 111 , .' ." ::WC

3v 2).31 32.20 '" 2.5.(11 ," 17.21 lou! • 0 1•• • 01 , .0 .' sPC

3u 2332 'st..lia .. i3.?O ," J 1 • IJ 1 1 • bO .8 12 u '5 .11 2 .0 • < SJ.>r.
3V 2HZ w,ll.Q8 ,. 2.3.32 15'::! 17.01 1 • ll'i .8 " v ,. • '0

, .h .3 Sl-'C
30 iH'5 14.25 '" 23.24 ISS tb.'i9 1 • q 1 • v , 51 • \17 , .0 .3 SPC
30 233& "v.ll

"
23.2'::1 ISS 1'i.lt 1 • '5 o? , .0 '4 V t 114 .0. 3 .4 .2 SPC

30 23jq 25. lUI 19 23.14
1 "

lb.72 1.602 ,.,
" 0 '" .11 2 .h .3 SPC

30 2jtJO i.91.l .. 23.]~ ISS 17. u, 1 • &2 • 0 'Vb ... , .' .3 SI-'C
30 2$u(J 28.'''' .. 23.0& 15S 17. UI:I 2.00 Q 0 ,," .09 2 Lv 2.' ,PC
30 nl,jo "$.':15 .. 23. 1fo 1':'5 lb. 1:i'.J 1. tH " v ," .O~ , .7 .< ~WC

]V 23wl 1,j1.l.':I3 .. 23.i'0 '5S 1~.6~ 1.q~ '0 v 92 • It. 2 ·, ·" 5PC
]V '.!34/,j "'h.5& .. 27. (:09 , 5' ?C.ql 33.'1& II 0 '"' .3" '2 2$.'1 34.0 IHO'

30 2.51,j') , • 3 1 ,. l3.&1 '5' 1to. 'I] c!.ou lO 0 85 .11 2 ." , • b SPC,,, 231.1') la.lf-< .. 23. PI 15" 11 .2Q 1. I,j 1 0 v ,0> ... , 1." .4 S'""!:
JO ti!Hfl ':13.7 oS .. 23.19 '" 17.o!? 1.1,j 7 IV 0 •• .()I'l I • 1 ·, <; i-> r.
]V 231.11 2&.46 19 23.211 '''' Ib.'I':) I .81,j .' \J 0 '" .11 , .1 • 3 Si->C
3U 2]')0 13.62 19 2.$. 12 1')'5 t 1 • Uj 1. Ut) ." 0 0 .b • III < ." ." ,PC

" ? 3~ 1 112.11 .. 23. 19 1 ':l~ 1 1 • 1 1 1.31.1 .Q lb II hI .11 , .0 .3 :ii-> ,.
:~ 0 235ti! 110.00 ,. 23.21.1 15S 11.0 ri 1.~3 .8 , el !S4 .0' 3 1 • v ·" SPC
]V 23'52 "".00 .. 23.0f; '55 17 • 1 5 I •.S7 1.0 lb v 71 .10 2 ·, ·, sPC
]V ti!.5'jj "".Ull .. 23.28 155 17.ti!9 1 • 13 • 0 ''7 .lIti 3 ·, ·" 'ii->C
30 2351,j 1\.')5 .. 23.U 1"5 1 7 • II .$ .8' .1 • 0 11) "' ·,. , \.' 1 • II !'p)C

.lV 23"b 1.1 I • b 3 .. 2].01 1;S 17.30 1 .31 ." '0 " '03 .11" 3 • 1 ·" ~Pr.

]V C?.55-' 12. U3 .. 23. 1 & ,'" 1 7 • c~ 1 •.51 Q 0 ''3 .01 ,
" ·, ""'(

30 2358 1 • 05 19 23.U8 "" 1"1.25 1 • ';)1 2.3 21 v .0 .12 \ ·" • .< <;"'r
'0 .B59 2/,1 • q 1 19 23.0~ '" 1rl • tl7 2.00 0 '0 0 b" .'" , I • (J ." ::''''C
]I 0 , 2a.li8 19 ~3.35 155 17 • U2 1. bj I.' 20 0 '" • III 3 ·" .2 SI"C

" 0 2 11.51 .. 23.22 155 17.ll' 1 • 3A • v "" .01 3 • 1 • < :'o"'C
31 0 2 C?b. 15 .. 22.91 155 17.'H ~.OO • 0 '" ." , l. .~ .11 .l;('A

]I 0 3 31. 52 .. 23.1':) ,'" 1 7. 1 9 I .50 ,., 11 v .2 • 1 It
, .S • < ::;1"(

31 0 v 1,j1,j.71 ,,, t3.0" 'S' 10.83 2.00 , .0 '2 " AS ." 3 ,." • I ""'C
Jl 0 S 19.25 .. 23.bt '" 17.0 j .. , ,." 2< 0 ., .20 , , ·, 5~r.

]I u • 31.1.9') 19 23.1 b 1", 11 • .50 1 • 2'" • " , tv • 11 tI , ." ·" :H'C
]I • " .5Ld2 .. (13.1$ !S> 17.11) 1 .1I2 TO 0 ." .OR 3 " · \ 'iI"C
31 0 • .1. .. 2~.C?4 , 5' 17.00 I .51.1 ,., 14 II 70 .\lq , ·, • < :'lPr.
31 v • lb.Dc I" ?3.30 ISS 17.21 I. 23 ?.O 2' 0 '" ·," ,

.0 .' S"'C
31 010 aU.~b 19 23.t!7 ,>5 1".·~8 1.0fo, ... n 0 " .13 , .- • v ,.e

]I 0" Ilt.Qli 19 23.07
1 "

11.\1'" .hO 2." ,. v "13 • 1"
, .> · " :-,l-'[

J1 v'2 2$.~" .. 23.72 IS" 17.u~ .bR 2.1 11 0 '" • tH 1 ,., 2. , 'i1'C
31 ul! io. ti! U ,. 23. r:. IS'" 11.c 7 1I.4':1 ,. , " 0 " .11 v .. , ,. , SPC

135



H\lU UIoiTI-lQUAIIt. sur'" HolY LIST PAGt- 1(,0

OkIGIN I 1;-\E L" " LON W l)tPTH ,,,p OU" (. AP ""S ;-11 ~ E". ,.,
't'E AIl MUN U, lilHIN SEC OEG e,N IIt:G M 1oJ '" M,. M,. N" ~,s OfG S'C 015 ,,' '" I'/EfoIK

lq7C1 DEC ]I 01' /,I3.R7 19 2,3022 I» 17. '17 2.'J/,I 2.~ II 0 •• .10 • .' 7.5 SPC
31 025 t 9 • .51 ,. 22.Q2 '" 17. /,10 ,;).~1 2.5 .. 0 7 • .12 • .' 2.' '0'
]I 02. \El.';)O ,. 23.'\11 '5' lb.Qq 1 • 1 7 23 0 '" .19 • •• 1 • , SPC
]I 02' .5.26 19 2.5.3.5 15<'" If>. ,q I • (J 3 , • 5 " 0 8" .0_ • ., .7 SPr:
]I 050 27.3S 19 23./0.5 1>5 17.11 1.H 2.° 15 0 .3 .0 0 5 .> qq." sec

]I 05' 17. I ~ 19 2.5.1I1 155 10."11 /,I .tH 1.7 13 0 °1 .12 10 •• I •• SPC
]I 035 ~.5.IO'J 19 2/,1.81 1'5 15.<b 2.vO .7 • 0 ,. .11 • I .5 .0 SPC
]I 0., 23.40 19 2.5.7b 155 t 7 • 14 ".'::12 '.3 a 0 5. • I? • •• •• SPC
]I 0'2 <'5.79 19 22.qO 1'5 17 • .:!~ .>2 •• 10 0 8' .07 5 • > 2 •• '0'
31 "3 l2.QO I' 23.u/O , S- IEl.tlEl 1 • S7 I •• 11 0 .. .19 • I .' .' SPC

]I 005 'Jl.18 19 23.0b 155 11.00 1 .Ob ,.. 13 0 '0 ... • .' , .0 SPC
31 0'5 Q':;'OO 19 23.75 lOS 17. 09 u.3Q 2.3 2' 0 '" ... 5 •• .' SPC
]I ... ••• 19 2t1. 1 \ 155 17. I q l.b2 , .0 10 0 72 • '2 2 •• •• SPC
31 050 uS.2b 19 23.75 155 Ib."i/,l 1 • b':J ,. , '. .15 3 .> •• SPC
31 051 5£1.19 19 23.Ed 1'5 lb.lH I • '::Iq 12 0 ", • 1~

, I •• .> SPC

31 "2 31.d2 ,. 2.5.2f> '55 17. 0 ~ 1 • b 1 1 .5
"

0 S- .08 , ·, .2 SPC
31 0>3 10.37 ,. 23.22 ISS 17. U, 1 • 1 /,I 1.' 12 0 117 ... 3 •• .3 sPC
]I 054 tI 0 • 1 tI 19 23.73 155 17 ••Jq 1.77 1. I .. 0 ., .11 3 •• .N SPC
31 05' 'J6.02 19 23.38 1'5 \7 • .511 .81 1.' 13 0 h1 .2' • .0 I .? SPC
]I 050 'f .03 I' 22.73 155 17.tl2 4.lIl 2.3 11 0 .. • III • •• 2.5 '0'

31 0 tlb.tlO " n.Q'J 155 17. HI .52 13 0 .2 • 1 'j 5 .H '.' Kll/l
31 2 2t1.1.17 19 22.78 155 17.l.Iij 2.00 " 0 liS • I' " 1 • , .0 '0'
3l 2 Qtl.38 " 22.1)5 1'5 17. 1 q 2.00 I • l 15 0 • 3 • r; • •• .0 'O •

" l 55.42 I. 2'3.1)6 1'5 17.~6 3.91 2.1 18 0 77 .11 j •• I.' SPC
31 5 210.61 19 23.~b \':)') lb.db 1. 11 I •• 12 0 " ... , 1 • I •• ::;PC

51 1 7 2v.;,)5 19 22.'18 ~'55 17. jU 1.74 I • 1 10 0 66 • 12 • •• .' <0'
]I 1 8 21 .72 19 22.30 I'iS 18.tt7 1. (13 I .3 I' 0 72 .15 , •• ·, '0'
31 1 • 52.53 I • 23.tl5 155 17.~,S 1I. I 7 l' II •• .110 11 •• 1. • SPC
31 III (j 1 • ':J t 10 22.36 ISS 1/ .50 1.02 I • 7 11 0 8. .IO • •• •• '0'
51 112 a.31 10 23.5</ 155 t 7. 1h 1 • j ~ 18 0 •• .11 2 .> ·, SPC

31 112 5h.1I8 I. 22.13 1>5 2b.25 1 ':J. 78 2.7 11 II 11> .20 1" 2.5 •• 0 lJK F
31 11 :5 '56.211 1. 23.85 lS5 17 • ~O 1.':J5 I •• I' II " ... • ·, •• SPC
31 II. .11 10 23.Elq 155 Ib.91i ... 13 t7 0 NO .10 > .' I •• SPC
31 "' 31 • .52 I. 23.~5 1>5 17.3-' 1 • SO 18 II ,. .13 l •• .' sPC
31 120 38.23 ,. 2.<.05 IS; tb."l'J 2.00 I .0 0 0 !HI 1'- , 1./ • II SPC· ,
31 '2' ~d.25 " 2?Q3 155 1~.l,j!\ 1I."b I .5 7 0 2H3 .15 , 0.> 1U• 'J tll(F
31 ". 50. " I' 2oS.bll 155 11:- • 7li 1.oS0 • " ." .0 • > ·" .S SPC
31 "2 7.00 ,.23.5!:! 1S; t 7.1il 1 .,s? I .2 11 " 77 .11 , .7 .' SPC
31 lH 4.01 ,. 23.bl 155 Ib.l,j" 1. 1lO ••• " 0 77 .07 • .5 .2 SPC
31 1'0 17.(\9 ,. 2i?a</ 155 17. ~2 1 • PI • 0 •• .00 • •• I." I(UA

]I
1"

tb.tlb '0 22.81 15' 17.1Il .n 0 0 7. .10 " .- ••• ,U,
31 1'2 .51.(1</ ,. 23.9u 1s; 17.0£1 1 • j5 .7 7 0 I,. .0' , 1 ••) .5 SPC
31 ". </.'itl " 23.u5 155 Ib."5 1 • u':! '" II H• • 11 • .7 ., SPC
]I 150 lQ.73 ,. 2b.blJ ,S; 211.2Q 1. III '.2 2. 0 .. .1' , 'J .H 1.' U<F
31 'S; 1/,1.')7 " 22 .12 155 17.1:10 's.6Q 16 "

,. • (,r- • .> •• f«(JA

31 2 1 2.61 1. 2's.8.5 15'::1 Ib.f.Jb 2.12 1. 0 5_ • 10 • •• 1." SPC
]I 220 </.75 ,. 22.02 1~r, IA.ell 1."</ 12 0 "' .11' > •• f.IA • .i I({IA

31 2'3 QIo,.5Q
"

21. U 15":1 1b. 1~ 2.80 I> 0 •• .1 0 , 1 .2 ' .. 'O.

136



Hva EA~TP1[JUA"E. 5 UIol/·;.6. 101 r LIST 1'61";1: I V,

OIdGIN TIrol!: LAi - LU" • OE.,TH M1P av. G'" 1oI~'S M {I~ EWI1 Ef.I 7.
YE 6.W MU_ "' ''If,/I~fIj SEC "EG ~I I'~ IlEG ""I" 'M /~ Ar; MAG "" /liS Dt-.G SEC 015 '" '" "'!:.Mf(

I,n" aEC 31 SI" n."':! 19 21.f.!l ISS 1"1.15 !l.IIS " "
., ."" • .S .h ~:.<jR

3l • 5 U • II'S 19 20.3h I" l~.~l. 5 • .5'1 " V .3 .17 • ." , • 1 S'IiW

31 .27 25.03 I' 2fl.31i 1':IS 1 If • til') 'J.u'S 2.3 " 0 b3 .l3 7 • 7 1 • Il SI,R
31 .,. 50. 01 1 I" 21.20 ,'> iR.7a .5.09 ,. 0 7' .1I , •• LS '0'
3l .5' Ij.b~ ,.20.1.17 1~~ 2V.O':> '>.2"i 2' 0 " .17 ,

• • 1.2 5wR

" 7 • 58.bO ," 21 .52 IS> lb."" 1 .112 " 0 ", .07 , .' tiLL! '0'
" 7'0 3&. \8 ,. 21.(10

1" 18. 'IJ S.b U 15 0 " .!? • ." L' '0'
31 7V5 3u.33 ,. 20.55 1 >5 l Q .t;l S.Da 19 V 77 .1fl • .7 I • ~ S".

" 8 , $.9/,1 19 20.58 , >5 2tJ.21 5. j1 " 0 bV .10 • •• .7 sm~

31 " 2 50.btl 19 20.7£1 ,S> 20. 1 b ". ~H 2." 17 0 •• • I v • .9 L. S\f'W

31 R S 'Sc.1D I' 2':",51 155 1 I • ., 7 b.jo R 0 21. .On , 2.2 <.2 LPe

" • • 27.$lj 19 ?O.2/J 1>5 ZU.$" b.Oll " 0 A' .07 , .- I • J Swol

3' <tv 2.2~ " 20.37 15> 2lJ • 1,.l s.ob 21 0 ,.• 1I • ·., L' 51'...

31 RI7 jb. H I' 20.0':1 t'J'S ZU.2c 5.7?' ,. 0 !?V .1I 7 ." ,"" 5~~f,/

31 ~2? Id.h7 ,. 19.91 I" 20.17 b.26 " 0 7? .IlQ • • 7
, ,v 5'.~1-I

31 ",0 2.](1 I' ~1.J.(l7 ,S> 20./)1 '5.'51 22 0 lOR .1" • .' 2.v s,,~

31 ,lUi? ]8.58 ,. t!1.30 1S~ U~./)q 5.2'1 I' ° " .11 • ·, I • fI '0'
3' 8" 31. 'i13 .. 20 • .39 155 20.'1'1 '3.50 ,. " 7t .". 5 ·, 1 • H 51'<1-1
31 R36 "2.0b I' 20.55 15':i 211.+,1 3.0:,9 Il 0 '0 .nl 6 • 7 2." Silk'
31 922 21 .06 ,. 2&.48 l~'j 19.2(1 1 .21 7 ° I" ·,. I OJ • .3 .° ""
31 .,. 5.&0 I' lQ.6IJ 1'5 21.02 2.'l1 21 0 " ·,. • 1.0 3,' SI'JJ,(

31 QlO SI,.1)2 ,. 1Q. 0 1 ISS lO.j~ 3.6<; 3.~ 27 " .. .15 , .n I • V 'iYJR

" 9:S2 341 • 15 ,.U~. CJ7 1'5 \If.'U I • I 1 13 0 "" .111 n , •< I .'
So,

31 1020 S2.17 ,. 20.2CJ 15' 2~1.')Q 'j.b7 1> ° I"" .07 6 .' , .7 Stllol

31 1022 28.qa ,.2/J.'lb
1 "

2/J.di:' 3.tlf ,,
° 120 .l5 n , • < II • {1 S~l.?

31 1027 a:l. 1'I " 20.30 , ;S 211. Cj(l '1.5Q t7 0 "' .Il • .' I.' s••
'I 10 j 1 3 (1.1 q ,. 20.33 ," 20.2(1 5.0'-11 • u 120 .OJ , .n 3.' ,'iI·Jl.?

31 1032 3lLZ8 I. 17 •.St. 157 ">. jO Z3.01, 7 0 3>6 .3320f, 9'-11.0 47." DIS
31 1034 31 .3(1 ,. 8.')Q 155 211.88 2.00 13 0 317 ." " &8. 3 ." L S~'I

31 \0]& 241.(10 ,. 20.39 ,S> 20. It! 'l.UO I" ° , 0, .nQ • ·, I.' S.\R

" 10 .. 5 2Jj.Qu ,.18.89 15S I q. I <,I 1 .54 • 0 \2. • I. 7 3,j ,. , SllI,to/

31 10 .. ' 4b.OCJ I. ea.Ot IS':, 1b.l:I~ .01 7 0 Ii:!? .3. v 2.9 v.v SPC
3' 1054 52.&3 ,.17.0£1 IS5 21 • b lJ 4.7 b 15 " '.0 .07 , ·" , • 1 S",'OI

31 10 5CJ :SO.25 ,. 17 • 7~ 1>5 21.71, 5.04 '" 0 I ?3 .13 Q lou I .6 '; ,~' l.?

31 11 2 31 • b b I. 14.60 '" 0'1.05 b.bb ,
° 312 .,. 1I 31 • d 12.0 ~., "l

3' 1\ 5 1 .IHI 19 18.07 15S 21 • b ') 's.el I v 0 ,.. .13 8 I.' ,"v oS '.Q

jl 111~ 50.j" I. 2C/. '3'1 155 20.73 .oR 7 " lr?U ·" , ') • ,,< .sf>. :s 'i}~

31 1123 Z.1:I8 I' 32.S5 155 3b. 'I) 0.':19 • 0 305 .0. H 4.s.b 32. ? ,~u'"

31 I t?ij H.81 I. 17.b3 ISS <.>2 • ') 3 ':I.~9 '5 0 127 ,IV 10 I • " t'.lJ s~~

31 1Ut! 2&. I 4 I' 20.10,'1 1'5'j 20.'-112 1 • 2 S • 0 Ici:! .13 • .6 3 ~. 7 S"d-l

3J 11 'j 1 2~.04 I. 1B.Lit, 1 ':15 2 I, '" 1 5.5'" I< 0 ". .,. n I • , .~. , :1:' ...
31 1158 ':I3.QQ I. 20. 13 155 21."'.) .0\ 7 " ltV .?! 1 v., v,. ~:;L.t

31 \2 " 52.31 ,. 20.26 155 20.~1 3.11 12 0 1~5 .1? " I., 2.' S,',"i
31 12 , 58.51 .. lo.SQ IS5 21 • cO 1 • b& I v 0 It" .N 7 '", bLi." S :...
jl 12 • 2~.27 l' 20.1.15 155 2(1.'17 ":1.92 13 " 10. • h 7 , ·" ,.' 'j,11.

31 121 ~ 4.08 ,. 1~.21:- 15~ 21.74 5.1.14 .. ° Itn .1< " ,., I." S",~

31 121 £I .5.21 ,.
17.;H~ 155 22.01 1,.(14 3.0 ,. 0 12. .U IV 1.1 '.7 ')I'>~

31 \21fi ll7.Lil ,.lQ.,a J'l~ i:!o.'-l'.J .j' 2.' 20 0 QV • I ?
, ·" <. < S\\~

137



HVO Eo\lHHQlJAKI:. SU101''',6~Y LIST PAGE 102

ORIGI~ rIME UT N LON .... DEPTH AMP OUR GAP 'HS MIN ERH E"
YEAR MON O. I"4RMN SEC DEG MIN nEG MI' KM tUG MAG N' N, "EG SEC DIS .. 'M WF.:MK

1~7/,j oEe 31 1225 ZQ.b2 ,. lq.O~ '" 22.0b '5. 1Ll 3.2 2' 0 '0 , ·" 6 •• I.' 5.'
31 122" 19.0& ,. 18.Qc; ISS 20.3~ ." 13 0 .. .12 0 ,.. 6.5 SH'
31 1238 25. 1 3 ,. 25.02 '55 11. H (j.31 '0 • ,.. .27 j '.' lb.9 LPe
31 1240 Ql:l.20 ,. 18.01.1 15~ 21 .83 4.97 5.5 25 0 121 • , 0 • .6 1.2 •••
31 12118 tlEl.tl2

"
19.51 l~~ c:! 1 .l:lK 5.70 13 0 '3 .0' 6 .3 1 .0 SW'

31 12Se 53 •.H ,. l'5.~O 155 22.~2 8 .. 17 2.1 22 • "3 • 12 • .' 1.5 LS •
31 1259 31 .2CJ ,. 20.23 155 20.0'> 2.1.1] • 0 171 .OR 0 .7 \1 .1 5.'
31 13 0 '15.40

"
1&.70 ISS 21 • "II 1.'ILl J.O 2. 0 131 .13 10 ., 1 •• SOR

31 1313 '34.49 ,. 18.12 1~5 22.bCJ 5.fd 11 0 '17 .11 10 1.2 2 •• SwR
31 1317 tit.. t 2 ,. 2(&.41 '55 17 • .s5 1.08 , • "2 • O. 2 •• .2 spe

31 1319 3' .21> ,. Ib.57 ,>5 22.11") &.58 2.' 21 • 12' ·,. 1 1 • , 2.0 5.'
31 1321 3'3.81 ,. 1'~.23 I5S 22.12 5.0& .. 0 ., .00 6 .s .1 5.'
31 1333 1 • CJ2 ,. lCJ.30 '55 21.9" 3.01 2.3 22 0 ., .13 6 .6 ,.' SH'
31 \3.B IO.btl ,. 21 • 16 155 22. 1100 3.1.19 11 0 118 .2Q • 2.6 5. , S\~R

31 13l.1Q 5.8b ,. 16.59 '" 21.00 5.bd 2.' 2' 0 13. ·,. • 1 • , 3.1 SH'

31 1348 • 05 ,.In.5~ , >5 22.JO 1.1.43 2.' 20 0 130 ·,. 11 1 .0 I.' SW.
31 13~b 31.11 ,. ZO.tlt '55 20.U& 4.u2 3.S 21 0 .3 • '0 • •• ,., SW.
31 13SQ 23.<;19 ,. 19.80 ," 2{J.b') 2.00 0 0 15. • '0 1 1.' .0 SW"
31 ,. 3 31.50 ,. 2b.b3 155 ?3. H 2.58 , 0 ". • 2' 1j 41.1 5A.f) UK>
31 Itl2b 59.b2 ,. 19.b8 '5; 20.59 3.27 2.3 1. 0 •• • '0 • • 7 ,.. S...

31 1431 19.51 ,. 19.b7 ''5 2v.9j 2 • .51 2.' 21 0 .5 .15 0 •• '.0 S\'IJ.!
31 Itl39 22. 13 ,. 19.3~ .55 22 •.n 4.()7 Lu " u ., .13 , .7 1 • , SH'
31 144b 22.A9 ,. 17.71 15S 21 • b7 4.27 2.3 " 0 12' .15 • .' 1.8 S••
31 1449 14.99 10 Ib.74 ," n.oo OJ.flO '. , 2. 0 13. ·,. • .' 2. , S"
31 tu59 14.29

"
Ib.3b 155 21.b~ 2.58 ... ,. 0 "2 ·,. '0 1. U 3., s;'/~

31 IS 4 4'3.b2 " t b. 1 A 155 22.21 3.4,3 2.' ,. 0 13' ·,. 6 1 .3 '.2 SI'JR

31 1520 47. :u
"

17.78 155 22.S4 3.00 2 •• 2' 0 120 .,. 6 1.2 2.' 5wR
31 1522 5b.Uq

"
19. 17 155 22.1:19 3.43 '0 • •• .17 • 1 • 1 2 •• SWR

31 1528 58.83 ,. • 53 155 11.7'1 34.&1 '.' 2 • 0 235 .11 3U 2.1 5.0 POL
31 1537 .93 ,. 1q. 0 q 15S 22.tlb 5.03 2.3 11 0 201 .0' • .' l.j $\'vR

31 1538 3Po.28 ,. 1&.99 155 22 •.53 7 • 49 2.' ,. 0 121 .1' • 1 • 1 , .1 SwR
1I 1551 11.20 ,. 20.27 155 1..,.8n .13 3.3 ,. 0 ., .0' 0 .5 2.7 S.... R

"
,. , 27.10 ,. lCJ.bO 155 23 ••n 3.19 2.3 12 U If\2 .13 '0 2.0 3.1 5'"

31 ,. S 51 .39 ,. 11 • 10 155 22.')c •• 3 13 0 131 ·,. 11 2. , 'l'i!. 3 5.'
31 1&20 23. 11 ,. 1&.58 155 21 .,., 7 5.2#\ 2." 13 u 15' .0' ,. 1 .0 , .0 s••

31 Ib24 41 • &7
"

17. b2 155 2U.ijl 2.11'! 2.' 12 0 ,.. .23 ,. 3.7 ~.7 S..
1I In2CJ 17.47 ,. 1b.Ol \55 21."9 '5.94 2.' 12 0 '" ·" 15 ,.. 2." Sl'IR
31 Ib39 27.9& " 20. 11 , 55 24.44 &.25 2.3 • 0 20' .2' '0 I •• 10. n .'iW~

31 IbU5 5&.j\
"

17.13 ,'5 2u.b2 Ll& 2.' 11 • '.3 .30 15 '.2 \ 0 • 0 S~.. ~
Jl l&llll lq.38 Ii 20.21 155 20.2~ ll.30 3. , 15 0 123 .11 5 .' 1., S,.. Q

31 1,.,51 43.19
"

If1.lll 15':: 22. ')j 4.7& '0 0 117 .11 11 2.1 '-2 Srl~

31 1&57 20.21 ,. lq.2tl 1>5 22.1~ 7.09 2.3 ,. , '6 ·,. ,0 ,., 1 • A 5.'
31 11 1 • '0 ,.18.72 155 ?~."1 & .1& 11 " '00 .13 '0 , .3 ,.' 5"
31 11 < 23.59 ,. 18.56 , 5; ?i.82 &.77 2.3 20 0 '0' • '0 I. ., 1.' S,.,J,>

" 11 j 12.d5 ,. 15.bb .55 22.53 b.~.s '0 0 "2 ·,. II •• 3 2.' LS",'

31 17 • 5n.9CJ ,. 15.61 155 23.2f 5.61 2.' '0 0 151 .15 13 1.' 2.' lS'II
31 11 1 3".21 1. 3"".76 155 B.ll~ <;1.81) ,.' ,. 0 ,?CJ21.48 .. 3&.Q 5.2 HIL
31 11 • 25.CJO 1. 11. Q& ,5> 21 .7 q .., 2.J l3 0 ,., .17 13 2.' Un •., SH'

138



"Va EARTHQuAkE:. SU"''' " .. ~ LIST P.t,Gl- 'A'
ORIGIN !polE. CAT " CU, ,. lIt:lo'r .. Al~P au. I;A~ 1m:, ;~ I r, >"n tlo/l

1EAH MaN n. IooIRMN SEC OEG MI' IJEG M I ,j ". MAG MAG N. NS uH;. »c I}1S K .~ '" f<E:~M,

lU7£l OEe 31 17111 'i,L£ll) ,q IB.&7 ,,, 22.dl1 £I. 12 3.2 '5 0 10' ·,, 10 ,., 2. , S\'IH
31 1 7 \ i! 'Jo.qq ,9 1q. 12 ,SS c j. 1 t b.t.1 ,, V ,.. .11 0 • I., '.3 'lMo/
31 17\,5 ~."~ ,9 18."'5 ''5 22.7<:1 t4.1's 2.3 " a ,," • t II 10 ·, 1 • ':,', :)\'IH

31 171 Q 22.~" '9 ttl.71 ," 2~.~" 4.0<;' 2. :i 17 v ,0 , .119 10 .7 ,.. '>/,Jol
31 1721 1.59 '9 1".~~ 1'J5 2~.I., 1.02 2.3 2' 0 'A. • I II , 0

• I
.. , S.'i'H

31 1724 41;1.?3 ,9 18.d/J 10;5 n. r\1 to • .so 2.3 17 0 ,OS ·,. , 0 , • 0 2.b SN"
31 11.5.5 52.97 '" 18. qo '» 2$.$1 4.'50 2.3 ". V 1o.~ • l' 10 .' ,., •••
31 11 Q 1 ,S.71.1 ,q 18.70 I» ?t'. 'J~ 'j.oO 2.3 2' 0 10> • 11 " ·, ." s••
31 17 'JQ Jb.S" '" 1,ll..7~ 'S' 22.ft', Q.l1 '.3 17 n ,0> ·,. '0 ,., ~.tJ S.·.~

31 '8 2 17.40 ," 17.tl2 ," ?o:!.&o 5.41 3.2 20 0 122 ·,. I ,., ,.. 'i.'i'~

31 .. 7 H.'i2 '" 18.&6 '55 U.<U b.tU 2.3 " u '07 • 12 'A •• I." SWIo/
31 1 ~ I ? ZO.2e '" lR.7U 'SS U.72 60.51 3.1 <0 0 '07 .11 'A •• ,.' ".'it?
31 PHS 21.':11 ," 1';.77 1~5 21.13 1.52 2.' 23 u ,.. • ,2 , r, •• ,.' lS ....
31 Isa 52.8& ,. 1b.71 155 2:3. I) II .b5 2.' ," 0 132 .17 • ,.' '1lt.,., S .... w
31 11'1 ~ Il, 1.1&.10 ,.17 • 1b ,s; 22.0.3 1 • .! 1 i:!.7 Il 0 1 /,j (I •.H, ,. ,., 'I q • II 'i\~ R

31 PU8 1.1.:33 ," t8.57 '» 2.5.10 'J.e7 ,. 0 lt1 .. .1> , u I., '. , Sl'l~

31 1 ~ tl1 lIl.0& ," I q. 1e ''5 23. 1b &.')~ 2.b <0 0 10' ... ,. , • U <. , S\\I.<
31 lil-lI8 55.21.1 ," 16.01 IS; 23.~ot o.O~ 2.1 10 a lib .15 12 ,.. ?5 S"JW
31 1ql1 18.36 ," lb. 17 '>5 21 • b~ B.u5 <.' ,. 0 , OJ ••• I> ,.' ,.' ., ... ..,
31 lq15 12.51.1 '" 18.&8 , S; 2LUI 4.&6 .- ., 107 ·'2 10 •• 1.7 Sf,l.<

31 1916 21. 71 '" 13.p,~ IS':> 21 • .,~ 8.RO 2.7 " 0 ,," ·" IV I.' e. , LS-
31 1<H9 1.13.&0 ,- 19.'Jij '55 22. 12 1.1.84 2.3 III U 170 • III • ,.. 2.' S••
31 lQU 25."2 ," 1&.1& ,>5 23.37 7.1.13 <.' ,. 0 127 ·,. Il 2. , ,.. :).~~

jl 1930 1".1& '" Ib.5G '» n.o~ 5.'51\ 2.' '5 0 '31 ·'" " lou 1.3 S";!'l
31 19 3\ 20.01 ," 15.113 '55 2Z.q~ &.0.3 2.' 12 U ,.,

• 1 ;> • I., e. , LSf

31 191.17 .30.70 '" 11.1 • b 1 , » 21 .1,1 .. 7 .'" I 2.7 IV 0 15' • , 0 11 1.0 lou CS'
31 1q~ 1 30.9" ,q 1&.71 I ~') ?3.(H 1. \l '.' " a 120 .VI !> ~.d I • , 5,,"0
31 lQ'i7 e J. Sll ,. I q. 1 b 15<;, 2.3.~/,j b .1.11 2.j ,q 0 lOb .13 11 lou 2. , 51'11-/
31 20 " 'j'l.I,& '" Ib.3U 155 2j.4~ • b. ,. 0 123 • ? 1 " ,.' 1 I • .s S~,R

31 2011 2rl.78 10 17.22 I')~ ell.OZ &.81, 2.' • 0 PIS ·,. lb '." j.' S",I-I

II 20115 5::'.35 ," 17.QQ 15> 23.18 1l.5& '.2 IV u ,.- ·," II ,., e. , ~"I~

31 20.,3 24.qq ,. 1'5.72 155 21.5':1 7.U';) 3.' ,> U , OJ .IV " ,., Ion LS:
II 21~1 17 • 15 ,q 13.21.l ,S; 21.'jO 8.2& ,.q 11 a ,.. ·.- Il ,.' ". < LS",
31 2124 /.lA.54 ,. Ib.32 1~5 2u.IU &.09 3.' l2 " '21 • 1~

,. I." ?' ~ ......
31 2t41 51.1.30 ," 15.7b '>5 21 • br., 7.~5 4.~ 17 " ," .10 • .' I.' L~ .

31 22?f, 5 I. G& ," lb. 53 15';) U.MI 1.11 2.7 II " 1'0 .11 1< lo- t ., .., .. ~

31 U3Q "7. &~ " 15.50 15~ 21 • 7~ 7.130 2.' , 0 If-\! .". ,, 2. \' ,., C.
31 221.11 5').05 ," 18.1 0 15~ 2L&2 ~.21.1 <.' 11 0 "" • ,2 II ." I., ""II Uti" il.Sa '< 14. q ll ,;; 22.f-5 .! • 1U " a "2 ·,. " '. , .\ . \ L~\

31 ?I.ilfl, 23.Q5 '" 11."'~ I~~ 2 oS. ~~ 2.811 2.' 1. 0 ll~ .13 " I • II ;>.h Sf ..

31 2j b 1.I.~2 ," 2'\.1\<' J5~ 11"."'> IU.1e. • 0 IS? .n < J 1 • ~ 1 I • II n"l>
Jl 23 q :S. ') 5 ,q 211.,SQ l':i"i 2tJ.4lJ 2.79 11 a '"" • Ub

, .." ?A ~ ,\,.>

31 2i1~ 'ill.52 ,. 17.3h 15~ 2.5.a &./:'1" 2.' 11 V , <7 ·" 11 ,. ' '.' J:, .\ ..'

31 2,S HI 26.4S " I II. U, ,,, 2?c!ll Il • 'J c! " 0 "S .t' 11 1 •• j , • n LS,',
31 c!3.51 2LIS I 19 Ift..sq I>S j?1l.2u 5.flll <.7 2S 0 ", .15 • • • e. , S '.1,

31 c.H7 Q 1 • ~2 ," 17.75 ,>5 o?3.'jtl '1.IIQ 11 0 "" .07 l? •• I • " s .....
jl 2342 2".21.1 '9 1~. 16 '» ?,S.ttt $ • 1" c.' 11 U "' .11 , ." '." 5,....
31 2354 ." .-If'> .. 17.lHi ,-, 23 .... 4 5 • .!6 c.q ," 0 '" ·" • I., .. ' s ... ~
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"'0 SUM/oIA.4Y LIST • !-lAG 3.5 ,"0 ABOVE f> UiE

ORIGI/I! TIME LAT N LOr-. 1'. DEPTH 'H" OUO G'P ~MS Hi' £H" E"'
'tEAR NON 0' HRMN SEC OEG MI~J OEO NIN K. H'G H'G NO NS OEO SEC DIS KH K" IH.MK

1974 J'N 2 .27 51 .7 t ,. 14.52 '" ce.';)] 11. 17 3.5 " 0 '1 .IS l' ,., .' LS:'
12 • • H.Ol ,. 20.33 155 7, 'sb 6.74 '.7 ,. 0 '5 .10 • .7 .7 UE~

15 22 • lIb.54 ,. 46.34 155 3&.05 32.08 '.2 ·IS , •• .15 ,. ,.. 2.7 KKU
21 1228 9.46 ,. 2C/.OS 1~'j 6.25 Q.3c! 3 •• ,. • B' .0' • •• •• UEO

FEB • 181 & 50.59 ,. 33.53 155 54.97 "1.05 '.2 ,. II \91 .1> 55 ,.. .- KO,J

H'O 27 2258 54.22 IB 57. 10 155 3j.l~ 38.97 3.. '0 0 '3' • 10 34 2.' 3.. DIS
,PO • 11 '12 15.28 ,. 22.39 155 Ib.52 27 .2';) ,., lt 0 •• • 10 , •• I • 3 OEP

25 • • 'i5.17 ,. 19.11 15<., 13.4& 1 0 • 1 1 3.. 3U 0 72 .OB f ., .3 Uto
N" 5 137 23.92 ,. 21.54 '" 15.&0 13.7';) '.2 •• • _B .12 , .7 1 • , 0"

B 2350 7,05 ,. 27.81 155 3~.31 .U1 '.0 2. 0 59 ·,. 2' .' 1.2 HO,

23 131 1 .se.S! ,. 20.53 ISS 'I'J.9Q 9.50 3 •• 2' 0 ., .I> 23 · / .7 KON
2' 2349 10.'5& 1. 13.b8 155 2i?lb b.2S 3.7 2. , 151.1 .1 • 12 , • 1 2._ LS.
25 1338 .s2.28 20 ".Oll 1" 4b.28 .:so.Oel 3.. l> • 155 .12 OJ') 2. , 3.' KON

JUN 3 13 2 q .14 ,. 2&.2& 1" 2b.47 'l.CO '. , $I 0 " .17 10 •• I., UKF,. 5 , 42.q4 .. 22.71 155 2'5.1& 9.13 ' .. " 0 •• .13 \0 .7 .3 tJkF

,. 511 13.87 ,. a.92 1" eb.l 1 7 • Q II ,.. 27 • " • 17 II •• I.' U",. 533 .so 13 .. 23.02 155 .?S.33 8.&8 3 •• 31 0 •• • 15 '0 •• •• UKF
20 2050 2&.50 ,. 20.21 155 12.73 9.21 '.' " 0 70 .12 • .' .' Ut_

JUL 20 2i?22 39.31 I7 1&.11 1~5 3d.b3 8.00 '.2 2S 0 33B .15210 fl4.u qq.O Drs
30 7 • 18.08 .. 23.Bu 15' 49.08 38.22 '.5 2. \ 20> .12 26 '.2 '.2 LEO

AUG • 112 S9.37 ,. 22.u7 ," lb.H 28.72 '.2 II 0 " .11 , ., I.' OFP
12 1 12b 20.56 '" 23.4& ISS 2h.9& 8.08 3.5 ,. 0 '5 ·,. 13 .7 , .0 IIKF

" 2' 2 55.70 ,. 25.'H 1" 3L33 3.1& $ •• 2. 0 'S • '2 20 •• , .3 HO'
17 2252 21.32 '" 118.23 15. b.07 23.93 "i.& '0 0 245 .10 •• 2.o? 3.~ KOt.
23 1815 1. 96 ,. IA.B2 1'5 13.27 9.Bu $.7 ,. 0 '0 .no • ., • < POL

27 2149 40.83
"

19.97 ISS 12.3b 10.01 •• 5 .<, • 7. .0' • .5 ·, Uf'
SEP 2Q 2119 13.77 " 24.0A 1~5 2&.23 8."2 3.5 31 "

,. ... II ·/
, .2 UKF

25 22. 25.23 10 lQ.bO ISS IO.9d 8.84 ' .. 2Q 0 ,. .13 7 .n I .3 UEO
2S 2018 50.22 .0 9.05 15~ 31 .73 27.rl5 3 •• 2. 0 22' .09 02 1.7 <.2 KON

OCT IS B3. 5.38 ,. 2&.21 1'5 29.tl9 9.81 3.5 32 I) "' • l' II • 7 · , UKF

31 \0 , U~.84 '" 21. ~n 1" 2. & I 8.5u 3.' •• 0 1'. ... lJ 1. , •• HE"
31 1045 22.07 '" 21.86 ISS 2.5.. 8.&& 3.7 •• 0 '" .lJ 13 I., .7 ro\E~

NO' 10 15j IU.72 .. 24.87 1S5 25.50 10.39 '.2 ,. 0 ., .13 , 0 · I • • UKF
21 21U~ IU.51 '" 21 .41 ISS lf~.b3 30.71 '.' 35 0 '2 • 111 , ·/ I.' OE"
30 ". 23. &7 I' c?&.2b 155 25.0~ 5.&0 5.5 •• 0 ,./ • 1/1 • •• .. , UKF

30 , 7 37.90 .. 2'1.01 15~ 22.51 6.07 '.b I' 0 2•• .22 .. '.' '.7 ;4[1(
30 1310 IoU. (19 I' 23.19 155 (lO~.B2 8.b8 3.7 2' 0 '" ." II •• 1 • 1 UKF
30 1628 39.01 '" 25. 15 155 25.20 11 .71 3.5 27 0 •• .1U • • 7 .3 Uf(~

DEC 7 151U 27.91 ,. (lOa.c:&! 155 2&.84 9.13 '. \ 31 , 59 .IS 12 •• 1.0 UKF

• ••• H.90 .. 21. 18 155 2/J.07 5.08 3.5 22 '1 ., ·" 11 1.0 I • j UKF

'2 • \ 19. 17 ,. 21.8'1 ISS 5."b 8.18 3 •• 27 1 "' .11 • •• •• HE",. 011 10.35 ,. 25. 13 155 25.31 9.00 ,.. 33 0 '2 ... • ·, .' UKF,. ..2 24.22 .. 2&.12 1'5 3b.17 3.36 3.7 2' 0 •• .1' - ·/ I .3 HOK
15 1053 Q7.7& '" 28.51 155 3b.Ob 2.10 '.7 3< 0 b' .10 2 .' .., "OK
15 2317 29.59 10 2/J.39 15S 25.90 9. 15 '.' 32 0 ,.• 11 11 •• .7 UKF

Ib • 0 55.13 '" 21.1.1.11 ISS 25.11 9.u2 3 •• .. 0 •• ·,- II .n .' UKF
21 .,. 1.1.02 '" 23.&8 15~ 26.""0 10.07 '.1 2' 0 .. ·,. lJ • • ., UKF
23 7'5 5LH I' 1'1.11.1 155 25.33 q.Ub ' .. 33 0 ., .l2 7 •• .7 _E'
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Ii V iJ .)llt·· .... t;k'f LIST . I·' A(, '"> A,,,U 'l'IlJVE lo'o\Gt:. ,
UMll>l·\j T I.-It. L<T

"
luI,: , utPTH AI11-' r)IJ~ G~I-' I<MS ~'J !~ t.11 H '"'fEUI I~O'" 0' HWttN SEC Of. I; hpj IJt.& ,

"" ,. AG ~lA G '" r~s lit r. 'H.C tlJ:; '" 'M ijE,.lj(

1oj 11.1 IH~C ?> 747 4Q.B ,. ill."" 1'5" It-.Ii., 30.~iol 0.' ,. I •• • I 0 > •• ,.. uEP

" 161.~ "1.l1~ I. 13."" ,>' 1i" • lit 7.h<J 0.2 " 0 ,". • , 0 .- .- 1.2 HLP
25 1817 I V. 611 ,. I 3. b 1 15~ I 0' . b S 7.&2 3 •• 30 0 ," • I" " I . I) ,.' HLP
2> l€li4 14. ~Ij .. 1..L ~ (l '" p' .id 7.\lLI 4.3 31 u lb. ·" I? •• ,., ,;U'
2. II 2 .se-.1'" ,. ll'j.I" ,,. 1. 1 c' &.2't 3./ 2' • <17 .13 ," I.> .0 '0'
C. 1'f2L1 l~."rI .- 2u.1S I" '".lio:' 0.11':1 3•• 2. 0 I» .13 ," ,., .R ","
2. lU2 10. LI .. " o:'O.':d ,>' 17. \).s 3V.b!:l 3.· 'OJ , -f> • Il· , .q ,., OE.

" 12L1IJ 46.20 ,. lB. Ctl 15> c'1.d~ Ij. '11 5.' 25 u I" ·,. • • • ,., 5,~1,'

31 1351, H.f1 ,. 2(1.tl\ 1':1'" 2V.IJb U • II? 3.5 >l 0 "' • 1 l! • ." ,.\ ,.,
31 tlltl-4 I'j.~Q ,. ,1;.7/J IS'" 22.uo '3.bl! o • , ,. u I .5(' • I 4 R ·, 2. , ,.,
,, 14'3'4 11.1.2'1 ,. t b. ~& I" 0:' 1 • o~ 2.'>0 ,.. ,. V 10' • , 4 '0> I.U ,. , SI'.~

31 150:'11 SA.a! ,. .53 I" 1 1 • I q SlI.H o.u ~6 0 ;.oS':> .11 " 2. 1 .... ,I PPL
31 20tl j ':D • 5'5 ,. 17. ':l'1 I" (IS. 1n 4.30 ".' '0 0 115 .lh 11 I.' ,. , 51' ~

" c:! 1 III -;'4. jil " 1".7" l'jo., 21.0"1 7 • 2~ (1.3 17 U 14 • • 111 • ·, 1 • ~ LS."
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Figure 5.--Epicenter plot of magnitude 3 and above earthquakes for the
year 197~.

'i
;;

•

. . ...: ..'-.
••..,

.· ..'
: "

'.

.'. :

, .

· ..
.' .

•

"

... .:•.~.

0-1
2

~ • ~ MAG
! . 5-7

•
· ': .;... '.

11.10

Figure 6.--Epicenter plot of all events located for the year 1914 .
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Figure 7. Epicenter plot of Mauna Loa and Kilauea earthquakes magnitude 3
and above for the year 1974.
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Table 6 .--Felt Earthquakes

Date Time Magnitude Felt Report
H M S

Jan. 2 06 27 51.6 3.8 Ainahou Ranch

8 04 54 43.5 3.7 Ainahou Ranch, Hilo

12 06 04 33.9 4.7 Kealakekua, Captain Cook,
Kamuela, Honokaa,
Volcano, Hilo

15 22 06 46.5 4.4 Waimea, Kealakekua,
Captain Cook, Keauhou-
Kona

20 10 27 50.2 3.2 South Kona

Feb. 4 18 16 54.7 4.3 Kealakekua

5 06 01 27.4 3.7 South Kona

8 01 56 39.5 3.3 Volcano, Glenwood

24 21 18 31.3 3.0 Volcano

Mar. 23 23 39 07.7 3.5 Ainahou Ranch, Mt. View,
Glenwood, Hilo

27 22 58 53.6 4.0 Kahuku Ranch, Naalehu

Apr. 4 11 42 15.3 4.0 Hilo

25 02 06 55.1 4.0 Volcano, Kaiwiki, Hila,
Glenwood

30 02 44 00.4 3.2 Volcano

30 02 45 46.2 3.3 Volcano

May 5 01 37 23.9 4.5 Kona, Hilo, Volcano,
Keaau, Naalehu, Kamuela,
Kahuku Ranch, Waiohinu

18 06 42 30.7 2.5 Hawaii Volcanoes National
Park
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Table 6 .--Felt Ear1.hquakes (Continued)

Date Time Magnitude Felt Report
H M S

Jun. 3 13 02 09.1 4.1 Glenwood, Pahala, Volcano

6 09 41 15.2 2.8 Hawaii Volcanoes National
Park, Ainaholl Ranch

19 05 05 42.4 II. 9 Island-wide

19 05 11 13.5 3.8 Hilo, Kn'll, Volcano

19 05 33 03.6 3.1 Hilo, Ka'll, Volcano

20 20 50 26.4 4.4 Vol~ano, Ainahou Ranch,
Hilo, Kona, Kurtistown,
Glenwood, Hawaii Volcanoes
National Park

23 11 32 09.1 2.9 Hawaiian Volcano Observatory

21 15 44 42.9 3.1 Hawa.ii Volca.noes National
Park

21 15 58 24.11 2.6 Hawaii Volcanoes National
Park

Jul. 11 14 11 11.6 3.2 Kealakekua

12 15 32 59.0 3.6 Kainaliu

13 06 31 46.5 3.4 Ainahou Ranch

19 04 38 48.3 3.4 Volcano

19 05 00 02.9 3.0 Volcano, Hawaii Volcanoes
National Park

19 11 22 02.9 3.1 Volcano, Ha....aii Volcanoes
National Park

19 11 32 17.1 2.8 Hayaiian Volcano Observa'tory

19 16 41 48.0 4.0 Honokaa

21 18 01 50.5 3·9 Volcano, Hila

23 18 13 02.3 3.9 Ainahau Ranch, Kapapala
Ranch
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Table 6 .--Felt Earthquakes (Continued)

Date Time Magnitude Felt Report
H M S

Aug. 7 20 44 36.3 3.4 Kona

8 01 12 59.5 4.3 Honokaa. Hilo. Kapapala
Ranch. Volcano. Kona.
Puna. Hawaii Volcanoes
National Park. Glenwood

12 11 26 20.5 3.8 Kapapala Ranch

17 22 52 20.1 3.8 Kona

20 22 38 23.4 3.3 Kealakekua

23 18 15 01.9 3.9 Hila

27 21 49 40.7 4.6 Hila. Keaau. Kurtistown.
Pahoa. Honokaa.
Laupahoehoe. Naalehu.
Kapapala Ranch, Hookena.
Holualoa, Mt. View.
Volcano. Hawaii Volcanoes
National Park, Pahala.
South Kana, Kamuela

Sep. 17 21 56 34.2 3.3 South Kona

19 15 51 37.3 3.5 Hilo

25 20 18 49.7 3.9 Kamuela. Honokaa

Oct. 11 21 48 19.2 2.6 Hawaii Volcanoes National
Park

15 08 38 05·3 4.0 Kapapala Ranch

22 18 59 49.5 2.1 Hawaii Volcanoes National
Park

23 03 58 51. 7 2.6 Hawaii Volcanoes National
Park

26 13 20 07.1 3.7 Hila, Hawaii Volcanoes
National Park

29 18 57 32.2 3.7 Pahala

31 10 01 48.9 4.0 Hilo, Kaimu. Pahoa.
Glenwood, Kalapana,
Volcano

31 10 45 22.1 3.8 Hila, Kaimu, Volcano, l47
Puna



Table 6.--Felt Earthquakes (Continued)

Date Time Magnitude Felt Report
H M S

Nov. 9 04 46 15.7 3.2 Volcano, Hilo

10 01 53 14.7 4.1 Hilo, Volcano, Hawaii
Volcanoes National Park,
Onomea, Pahala, Honokaa,
Napoopoo, Kamuela,
Kurtistown

12 18 59 04.1 3.5 Volcano, Hawaii Volcanoes
National Park

13 07 02 38.6 2.3 Ainahou Ranch

16 05 12 41.0 3.8 Napoopoo, South Kona

lin 05 30 25.0 "3.5 Captain Cook

21 21 49 14.7 4.5 Hilo, Glenwood, Volcano,
Mt. View, Hawaii Volcanoes
National Park, Kapapala
Ranch, Pahala, Honomu,
Ainahou Ranch, Kamuela,
South Kona, Kealakekua

22 05 49 00.6 2.5 Kamuela

30 03 54 23.4 5.3 Island-wide

30 04 07 37.7 3.6 Kamuela, Hilo, Volcano

30 04 46 54.8 3.4 Hilo

Dec. 7 15 14 27.8 4.3 Hilo, South Kona

8 06 46 31.9 3.8 Hilo

n 00 39 05.3 3.6 Volcano

n 03 49 52.7 3.3 Hilo

12 04 01 19.1 3.8 Hilo

15 10 53 47.4 4.8 Volcano, Hawaii Volcanoes
National Park, Hilo,
Kapapala Ranch, Mauna
Loa summit cabin,
Mauna Loa Observatory

l/No computer solution for this event.
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Table 6.--Felt Earthquakes (Continued)

Date
H

Time
M S

Magnitude Felt Report

Dec. 15

15

16

21

25

25

25

23 17 29.'

23 30 35.7

09 00 55.0

07 '7 '9.5

12 19 45.0

18 13 20.6

3.7

3.9

'.2

'.7

3.7

'.3

Island-wide

South Kana

Hawaii Volcanoes National
Park, Kapapala Ranch,
Hilo

Volcano, Pahala, Hawaii
Volcanoes National Park,
Hilo

Island-wide, island of
Oahu

Volcano, Hilo

Hila. Volcano. Glenwood,
Mt. View. Pahala

25

25

26

28

28

28

29

30

31

31

31

18

18

07

11

17

19

02

00

01

09

17 10.2

2' ",."
18 5'.7

35 12.3

02 38.1

2, 23.5

22 10.6

51 '3·9

30 27.0

12 56.3

30 56.2

'.1
,.,
2.5

2.6

3·9

'.2

'.1
3.6

3.'

3.5

3.2
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Volcano, Hila

Hilo, Volcano, Glenwood.
Pahala

Volcano. Hawaii Volcanoes
National Park

Hawaii Volcanoes National
Park

Keauhou-Kona, Kealakekua

Kahuku Ranch, Volcano.
Papaikou. Hilo, Glenwood,
Hawaii Volcanoes
National Park

Island-wide

Pahala

Volcano, Kapapala Ranch.
Pahala. Hawaii Volcanoes
National Park

Volcano, Kapapala Ranch.
Pahala, Hawaii Volcanoes
National Park

Volcano. Kapapala Ranch.
Pahala. Hawaii Volcanoes
National Park



Table 6.--Felt Earthquakes (Continued)

Date Time Magnitude Felt Report
H M S

Dec. 31 12 14 02.8 3.0 Volcano. Kapapala Ranch.
Pahala. Havaii Volcanoes
National Park

31 12 25 29·1 3.2 Volcano. Kapapala Ranch.
Pahala. Havaii Volcanoes
National Park

31 12 40 47.8 5.3 Island-vide; minor damage
at Kapapala Ranch

31 13 06 45.0 3.0 Volcano. Kapapala Ranch.
Pahala, Havaii Volcanoes
National Park

31 13 56 37.3 3.5 Volcano, Kapapala Ranch.
Pahala. Havaii Volcanoes
National Park

31 14 39 21.8 3.4 Volcano. Kapapala Ranch.
Pahala. Havaii Volcanoes
National Park. South
Kona

31 14 49 13.7 4.0 Volcano. Kapapala Ranch,
Pahala. Havaii Volcanoes
National Park. South Kona.
Hilo

31 14 59 13.9 3.4 Volcano, Kapapala Ranch.
Pahala, Hawaii Volcanoes
National Park

31 15 28 59·1 4.4 Volcano. Kapapala Ranch.
Pahala. Hawaii Volcanoes
National Park. Hilo

31 15 51 17.3 3.3 Volcano, Kapapala Ranch,
Pahala, Havaii Volcanoes
National Park

31 16 48 19·0 3.1 Volcano. Kapapala Ranch.
Pahala. Havaii Volcanoes
National Park

31 17 10 53.0 3.2 Volcano, Kapapala Ranch.
Pahala. Hawaii Volcanoes
National Park

31 18 02 17.0 3.2 Volcano, Kapapala Ranch,
Pahala. Havaii Volcanoes
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Table 6.--Felt Earthquakes (Continued)

Date Time Magnitude Felt Report
H M S

Dec. 31 18 12 20.0 3.1 Volcano, Kapapala Ranch,
Pahala, Hawaii Volcanoes
National Park

31 19 51 30.6 3.4 Volcano, Kapapala Ranch,
Pahala, Hawaii Volcanoes
National Park

31 20 43 55.0 4.1 Volcano, Kapapala Ranch,
Pahala, Hawaii Volcanoes
National Park, and Hilo

31 20 53 24.4 3.4 Volcano, Kapapala Ranch,
Pahala, Havaii Volcanoes
National Park

31 21 24 48.2 3.4 Volcano, Kapapala Ranch,
Pahala, Havaii Volcanoes
National Park

31 21 41 54.0 4.2 Volcano, Kapapala Ranch,
Pahala, Hawaii Volcanoes
National Park, Hilo

Dec. 31: A swarm of earthquakes accompanied and followed an eruption

of Kilauea Volcano on December 31. 1974. Many hundreds of

earthquakes of about magnitude 2.0 to 5.3 were felt by

residents of Kapapala Ranch, Pahala, Volcano. and the Hawaii

Volcanoes National Park.
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TILTING OF THE GROUND AROUND KILAUEA CALDERA

Tilting of the ground around the summit of Kilauea is monitored
daily by a short-base water-tube tiltmeter in Uwekahuna Vault, and
at irregular intervals it is measured on a regional scale by means
of a network of field tilt-bases and a portable water-tube tiltmeter.
The attitude of the ground surface at each tilt-base is reported in
term~ of north-south and east-west tilt coordinates. Both coordinates
at each station were arbitrarily set equal to 500 when measurements
at that station were begun. Increasing tilt coordinates correspond to
northward and eastward tilting of the earth's surface; that is, to a
relative subsiJence toward the north and east. A one-unit change in
coordinate corresponds to a tilting of 1 microradian (I rom per km) in
the direction indicated.

Location of and essential data on each tiltmeter station are
listed in Table 8.

Table 7.--Tilt Coordinates at Uwekahuna. January to December, 1974.

Date (1974) N-S E-W

Jan. 6 720 287

13 721 288

20 720 289

27 720 288

Feb. 3 718 293

10 718 291

17 718 292

24 719 290

Mar. 3 719 286

10 719 285

17 719 285

24 718 289

31 717 294
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April 7 113 296

14 118 291

2l 117 290

28 717 291

May 5 116 295

12 716 290

19 722 287

26 724 285

June 2 725 290

9 729 288

16 728 287

23 728 284

30 729 282

July 7 733 284

14 735 284

21 739 289

28 739 287

Aug. 4 739 289

11 741 387

18 745 286

25 748 286

Sept. 1 752 282

8 755 281

15 758 280

I 22 782 262

29 784 260
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Oct. 6 186 255

13 189 251

20 193 249

21 198 248

Nov. 3 802 245

10 805 243

11 805 239

24 806 241

Dec. 1 811 238

8 811 233

15 819 232

22 82? 228

29 810 248
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Table 8~-Tilt coordinates and changes at bases around Kilauea caldera. (See fig.9a)

( -6Rate 10 rad/mo)
Tilt base Date Tilt Coordinates and direction of Date of last

(19,4 ) N-5 E-W tilting sjnce reading
last reading (1914 )

--
Uw"ekahuna (U on fig. 9a) 3 Apr ,54.2 289.9 0.46 585.20 W 14 Jan

Tree Molds (TM) 3 Apr 586.9 4,5.9 1.15 N43.'oW 14 Jan

5and 5pit (55) 5 Apr 992.2 121.9 0.12 5n.6°w 15 Jan

Keamoku (Kea). 4 Apr ,64.0 239·2 1.02 N55.,oE 16 Jan

~ Alma Kamokuk01au (Kam). 5 Apr 393.9 499.1 2.05 N66.3OW 15 Jan
~

~

Kipuka Nene (KN) Not Occupied This Epoch

Hi1ina Pa1i (HP) Not Occupied This Epoch

Kapapa1a Ranch (Kap). Not Occupied This Epoch

Mehana (M) 2 Apr 626.0 604.4 1.16 N21. 40 E 14 Jan



Table 8b--Tilt coordinates and changes at bases around Kilauea calder!;_ (See fig. 9b)

-6Rate (10 rad/mo)
Tilt base Date Tilt Coordinates and direction of Date of last

(1974) N-S E-W tilting since reading
last reaJ.ing (1974)

U....ekahuna (U on fig. 9b) 31 Jul 787.8 261.8 11.04 N39.9OW 3 Apr

Tree Molds (TM) 30 Jul 600.6 474.0 3.52 N 7.9OW 3 Apr

Sand Spit (SS) 6 Aug 1023.6 631.8 23.27 N70.8"w 5 Apr

Keamoku (Kea). 31 Jul 783.4 215.8 7.73 N50.30W 4 Apr

~

Ahua Kamokukolau (Kam). 1 Aug 336.4 498.7 14.62 S 0.4"w 5 Apr

'"". Kipuka Nene (KN) Not Occupied This Epoch

Hi1ina Pa1i (HP) Not Occupied This Epoch

Kapapala Ranch (Kap). Not Occupied This Epoch

Mehana (M) 30 Jul 630.4 610.8 1.96 N55.50E 2 Apr



Table 8c--Tilt coordinates and changes at bases around Kilauea caldera. (See fig. 9c)

-6Rate (10 r&d/mol
Tilt base Date Tilt Coordinates and direction of Date of last

(1974 ) N-S E-W tilting since reading
last reading (1974 )

Uwekahuna (U on fig.9cl 1 Oct 820.4 232.4 21.24 N42.00W 31 Jul

Tree Molds ('IM) 1 Oct 609.6 475.8 4.37 NIL 3
0

E 30 Ju1

Sand Spit (SS) 2 Oct 976.9 701.8 44.29 S56.30E 6 Aug

Keamoku (Kea). 2 Oct 813.9 182.5 21. 50 N47.50W 31 Jul

Ahua Kamokukolau (Kam). 2 Oct 299.4 519.7 20.58 S29.6°E 1 Aug-V>
~

Kipuka Nene (KN) Not Occupied This Epoch

Hi1in. Pali (HP) Not Occupied This Epoch

Kapapala Ranch (Kap). Not Occupied This Epoch

Mehana (M) 1 Oct 632.9 613.1 1.62 N42.6°E 30 Jul



Table 8d--Tilt coordinates and changes at bases around Kilauea caldera. (See fig. 9d)

-6Rate (10 rad/mo)
Tilt base Date Tilt Coordinates and direction of Date of last

(1975 ) N-S E-W tilting since reading
last reaJing (1974)

Uwekahuna (U on fig. 9d) 14 Jan 711.0 296.6 36.24 S30.4°E 1 Oct

Tree Molds ('I'M) 14 Jan 550·9 490.5 17.29 S14.1"E 1 Oct

Sand Spit (Ss) 15 Jan 922.0 755.3 21.90 S44.3OE 2 Oct

Keamoku (Kea). 16 Jan 735.0 293.2 38.47 S54.5°E 2 Oct

Ahua Kamokukolau (Karo). 15 Jan 508.6 595.0 63.53 N19.8°E 2 Oct-en Kipuka Nene (KN) 17 Jan 259.1 520.1 2.66 S52.3"E 17 Jan'"
Hilina Pali (HP) 28 Jan 398.1 526.8 6.22 S33.4°E 17 Jan

Kapapala Ranch (Kap). 16 Jan 579·9 448.0 10.67 N37.90" 16 Jan

Mehana (M) 14 Jan 619.7 587.8 8.15 S62.4"1< 1 Oct
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Figure 9a.--Januar,y to April 1974 tilting of the ground around Kilauea
Caldera. The vector depicting at a given tilt base points in the
direction of maximum relative subsidence, and its length is
proportional to the rate of tilting during the measurement interval.
Closed circles represent field tilt bases; open circles, short-base
watertube tiltmeters. See Table 8a for explanation of abbreviations.
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Figure 9b.--April to July 1974 tilting of the ground around Kilauea
Caldera.
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Figure 9c.--July to October 1974 tilting of the ground around Kilauea
Caldera.
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Figure 9d.--October 1974 to January 1975 tilting of the ground around
Kilauea Caldera.
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Table 9.--U.S. Geological Survey water-tube tiltmeter
stations in Hawaii

Location Frequency Base
Station Symbol of length Description

Lat. N. Long. W. reading M
Deg. Min. Deg. Min.

Tree Molds TM 19 - 26.3 155 - 17.3 Quarterly 50.79 NS. and EW.

Sand Spit SS 19 - 24.1 155 - 16.8 ---do--- 25.40 Equilateral
triangle.

Keamoku Kea 19 - 25.1 155 - 19.0 ---do--- 47.55 do

Ahua
Kamokukolau Kam 19 - 22.7 155 - 16.6 ---do--- 50.79 do

Kipuka Nene KN 19 - 19.4 155 - l6.7 ---do--- 47.73 do

Hilina Pali HP 19 - 18.2 155 - l8.6 ---do--- 47.73 do

Kapapala
Ranch Kap 19 - 20.5 155 - 23.8 ---do--- 50.79 do

Mehana M 19 - 26.2 155 - 14.3 ---do--- 25.00 do

Uwekahuna U 19 - 25.5 155 - 17.4 ---do--- 50.79 do

Uwekahuna
Vault 19 - 25.4 155 - 17. {; DlIil.v 3.48 NS. and EW.
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