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EARTHQUAKES IN THE OIL FIELD AT RANGELY, COLORADO
BY

James F. Gibbs, John H. Healy, C. Barry Raleigh and John Coakley

ABSTRACT

Seven years of seismic data recorded at the Uinta Basin Observatory
were searched for earthquakes originating near an oil field at Rangely,
Colorado, located 65 km ESE of the observatory. Changes in the number
of earthquakes recorded per year appear to correlate with changes in
the quantity of fluid injected per year. Between November 1962 and
January 1970, 976 earthquakes were detected near the oil field by the
UBO station; 320 earthquakes were larger than magnitude 1.

Richter magnitudes are estimated from both S-wave and P-wave
measurements and a method based on the duration of the seismic signal is
used to estimate the magnitude of the larger shocks., The two largest
shocks had magnitudes of 3.4 and 3.3. The total seismic energy released
was 1017 ergs. During this same period the energy used for water

injection, measured at the wellhead, was 1021 ergs.



INTRODUCTION

Interest in triggering of earthquakes by injection of fluid into the
crust of the earth has increased since Evans (1966) found a relationship
between injection of chemical waste material into a deep disposal well near
Denver, Colorado and earthquake activity in the Denver area. At least one
study is now underway in an area where earthquakes and injection are found
together to determine if man is, in fact, inadvertently triggering earth-
quakes., This study is being conducted at Rangely, Colorado where the U. S,
Geological Survey in cooperation with Chevron 0il Company is attempting to
control the seismic activity by changing the fluid pressure in a small fault
zone, Prior to this detailed study no seismographs were located in the
Rangely area. The nearest instruments were those of the Uinta Basin Seismo-
logical Observatory located 65 km to the WNW. 1In this paper we examined
the seismic data available before this earthquake experiment began.

Seismograph records recorded between November 1962 and January 1970
at the Uinta Basin Seismological Observatory (UBO) have been searched for
earthquakes originating near the oil field., The number of earthquakes are
compared to the quantity of water injected to see if a correlation between
these two parameters can be established. Changes in the amount of water
injected per year follow changes in the number of earthquakes per year, for
6 out of the T years studied. Estimates of earthquake magnitude were
calculated from S-wave, P-wave and signal-duration measurements to provide
a magnitude cutoff, below which earthquakes would not be counted, and also
to compare magnitudes to new data being recorded by the U. S. Geological
Survey. The magnitudes of the larger earthquakes were determined by a

method based on duration of the seismic signal. Energy calculations show



that total seismic energy released is four orders of magnitude less than

the energy used to inject water into the reservoir,



UINTA BASIN OBSERVATORY

UBO is located approximately 16 km south of Vernal, Utah (Figure 1) and
65 km WNW of the Rangely oilfield. UBO was the closest seismograph
station operating continuously during this period. Nine short-period
vertical seismometers are arranged in triangular patterns (Figure 2)
with a 3-component station located at the center of the array. Initially
the high gain seismographs were operated at a magnification of 300,000
(R. A, Hartenberger, Dec. 1970, written communications). On November 1.,
1962 the gain was increased to 400,000 and on July 3, 1963 it was again
increased to 600,000 where it remained for the rest of the study period.
The data are recorded on 16 mm photographic film and magnifications reported

by UBO are measured on a viewing screen that magnifies the data 10 times.

RANGELY OILFIELD

The Rangely oilfied is located (Figure 1) in Rio Blanco County,
Colorado, and surrounds the town of Rangely, Colorado. O0il was discovered
in 1932 but the field was not developed until 1943, Water flooding of
the Rangely field was started in late 1957 shortly after the operators had
agreed to unitize the field. The water injection wells are being fed by a
centrally located pumping station that maintains a pressure of approximately
1200 psi. Wells near the periphery of the field were initially converted
to water injection and by September 1965, 97 wells had been converted
(Figure 3). By September 1969, water was being pumped into 202 wells.
Most of these additional water injection wells were added to the central

position of the field (Figure L4).

USGS NETWORK

In November 1967 the U, S, Geological Survey installed four temporary
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Figure l.--Location map showing the location of the Uinta Basin Observatory

and the Rangely Oilfield.
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Figure 2.--Geometry of the UBO seismometer Array. Z 1 through Z 10 are the
location of the short period vertical seismometers. Two short
period horizontal seismometers are also located at Z 10.
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Figure 3.--Water injection wells (squares) in the Rangely Oilfield in Sept. 1965.
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Figure 4.--Water injection wells (squares) in the Rangely Oilfield in Sept. 1969.
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for an 8-day recording period in November 1967




portable seismographs (Figure 5) around the Rangely oilfield in an effort

to locate the active earthquake areas. These instruments recorded contin-
uously for an 8-day period and revealed a pattern of seismic activity that
was related to the areas of the field where fluid pressure was high. In
September 1969 a 16-station seismograph network was installed around the
Rangely oilfield. The data are transmitted via telephone line from the
oilfield to the Menlo Park, California office, where it is recorded on 16 mm

photographic film.

SEISMIC INTERPRETATION

Earthquakes occurring in the vicinity of Rangely, Colorado were
identified from UBO data by the characteristic P-wave arrival pattern and
the S-P time. The outer triangle of stations (1, 3, 5; Figure 2) were used
to determine the azimuth from UBO to the epicenter (110 * 4°), The distance
was determined by reading the time interval between the P-wave and S-wave
arrivals, using the 3-component station at the center of the array. If the
S-P time was between five and ten seconds (Figure 6) the earthquake was
included in the bulletin (Appendix 1). This corresponds to an epicentral
distance of from about 40 to 85 km. Those earthquakes with an S-P time near
the extremes of 5 and 10 seconds are probably outside the boundary of the
oilfield. The distinctive character of the S-wave arrival on the NS horizontal
seismometer together with the P-wave arrival sequence on the outer triangle
of stations made Rangely earthquakes easy to identify.

The plot of magnitude vs frequency (Figure 7) shows that most earth-

quakes greater than magnitude 1 were read from the UBO records,

10
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Figure 6.--S-P interval for earthquakes recorded at UBO and arriving at
azimuths of from 106 to 114°.
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MAGNITUDE DETERMINATIONS
Richter magnitude (M;) was estimated from Rangely earthquakes using
amplitude and period measurements of the S-wave arrival which was usually
the largest arrival on the seismogram. The amplitudes were measured peak-
to-peak in millimeters on a viewing screen that magnifies the film strip

20 times., These values (Ajm) together with the period and trace number

are recorded in Appendix 1, Trace numbers 1, 2 and 3 are low-gain, 60k
magnification, and 4, 5 and 6 are low-low gains operating at 4.7k
magnification. The measured amplitude values have been multiplied by 10
or 128 respectively for these traces. Several gain changes occurred prior
to July 3, 1963, and the amplitudes were adjusted in the computer program
to compensate for these changes. The estimated Wood-Anderson amplitude,

Aya, was calculated from

= Ajm X
Aya = R(W) (1)

The factor 1/4 is necessary to reduce the measured amplitude to center-
to-peak and to account for amplitudes being measured on a 20 power viewing
screen (UBO reports magnifications for a 10 power viewing screen), R(W) is
the ratio of the magnification of the standard Wood-Anderson to the standard
Johnson-Matheson as a function of frequency (Figure 8).

The Richter magnitude is obtained from

M;, = Log A, -Log A, (2)
where -Log A, = 2.8 at 65 km (Richter, 1958, page 342).
Estimate of M; from P-wave amplitude (Ajmp) was also calculated. The

largest P-wave amplitude in the first second of the record was measured.

13
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Estimates of ML were obtained from

M, = Log ﬁﬂ;_ng R(W) + 2.8 + 0.71 (3)

Equation (3) includes the empirical constant 0.7l which corrects for

the average amplitude difference between P and S-waves, The graph of ML

(Figure 9). Thus, a comparable magnitude could be determined for those

earthquakes when the S-wave could not be measured.

MAGNITUDES REPORTED BY UBO
We also calculated Unified Magnitude as described by the staff at the
Uinta Basin Observatory.
M = Log (A/T) + B (&)

Where: A = peak-to-peak ground motion in millimicrons determined from

P-wave amplitude measurements,

T = signal period in seconds

n

B

depth, distance factor

B in this special case was extrapolated from the Table (Carl F, Romney,
AFTAC, written communications) for 65 km and has the value 0.726. M; versus
M is plotted in Figure 10.

My ESTIMATED FROM CODA LENGTH

|
|
vs Myp shows a reasonable agreement between the two sets of magnitudes
Data from the U.S. Geological network (Rangely, Colorado) of 16 stations
operating since mid-September 1969 was used in conjunction with data recorded
simultaneously at UBO, to determine a magnitude scheme based on signal duration
(Figure 11). The coda length is defined as the time in seconds that the

amplitude of a seismic trace remains above an arbitrary level (one centimeter

was chosen on the viewer screen). The sensitive seismographs of the

15
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U.S. Geological Survey network at Rangely are driven off scale by local
earthquakes of about magnitude 1. Figure 11 was constructed from coda
length measured from the Rangely seismographs and magnitudes determined
for the smaller earthquakes (open circles) from Rangely measurements and
the larger magnitudes (solid circles) from UBO measurements. Thus, we
have a magnitude determined from either Rangely or UBO and a signal
duration measurement obtained from the Rangely network which allowed us to
plot coda-length magnitude curve (Figure 11). By a straight line extra-
polation an estimate of larger magnitude earthquakes can be read directly
from the graph, simply by measuring signal duration from the Rangely seismo-
graph. Magnitudes between 2.5 and 5.0 can be estimated with an accuracy
of about * 0.5 magnitude unit using this scheme,

The largest earthquake recorded at Rangely occurred on August 5, 196L4,
and had a Richter magnitude estimated from codalength of 3.4. This earth-

quake caused minor damage in the town of Rangely, Colorado.

ENERGY
The energy radiated as elastic waves from each earthquake was calculated

from the Guterburg-Richter (Richter, 1958, p. 366) formula

Log E=9.9 +1.9M - 0.02k ML2 (5)
The largest shock August 5, 1964 has an energy of 12 x 1015 ergs. The
total seismic energy released per year is plotted together with the number
of earthquakes greater than magnitude 1, Figure 12, Total seismic energy
released was 1017 ergs which is equivalent to the energy of one earthquake
of magnitude 3.9. Water is injected into the wells at Rangely at a constant
pressure of approximately 1200 psi. The energy necessary to inject each

barrel of water can be approximated by multiplying the volume of water

19
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times the pressure of injection, A straight forward calculation of this
energy is 1.4 x 1015 ergs per barrel of water passing through the well

head, From Nov, 1962 to Jan. 1970 the volume of water injected is 4.8 x 106
barrels and the energy of injection is approximately 6.7 x 1021 ergs, The
energy used to inject the water is 10% times the energy released as seismic
waves. Although the number of earthquakes occurring in the oilfield is
quite large (approximately 1000) during this period, the energy released as
seismic waves is quite small.

Discussion

The number of earthquakes recorded per month do not appear to correlate
with the net fluid injection per month (Figure 13); but, if the number
of earthquakes are plotted on a yearly basis and compared with the fluid
injected per year, there is an apparent correlation (Figure 14), The
absolute value of fluid injection does not seem to affect the seismic
activity but rather changes in the quantity of fluid injected are related
to changes in the number of earthquakes recorded; if fluid injection increases,
there is & corresponding increase in seismic activity, This relationship
holds true for all years except for 1969 when a modest increase in fluid
injection is accompanied by a dramatic decrease in earthquake activity.

It is probable that a correlation could be developed if earthquake
hypocenters could be accurately located within the oilfield and compared
with fluid injected into wells near the active areas. It appears that
portions of the field without natural faults do not produce earthquakes
even when the fluid pressures are quite high, and the inclusion of data
from the stable parts of the oil field tends to degrade the correlation.

There are other factors that tend to mask the relationship between fluid

21
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injection and earthquakes., Changes in the pattern of injection wells
can redistribute the water available for injection so that zones that
are near their critical pressure will receive less water as new wells are
initiated in zones that are far below their critical pressure., Thus, even
though there may be a substantial increase in fluid injection, as these new
wells are introduced, less water is injected into the zones that could
produce earthquakes,

A comparison of the injection wells as of 1965 (Figure 3) with the
injection wells as of 1969 (Figure 4) shows the development of new wells
in the low pressure parts of the field that may account for the apparent
decrease of seismic activity during the latter part of this period. The
development of a complete pressure history of this oil field would be a
ma jor undertaking; and though we believe it would improve apparent correl-
ations between fluid pressures and earthquakes, we doubt that this improve-
ment would warrant the effort required to obtain a complete pressure
history of this large field, The data we now have strongly suggest that
a correlation exists, and new data being developed in a restricted portion
of the field will adequately test the hypothesis relating fluid pressure

to seismic activity.
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APPENDIX I

The earthquakes contained in the following bulletin have epicenters
originating in or near the Rangely Oilfield and were recorded by the UBO
Station between Nov. 1962 and Jan, 1970. The earthquake list begins with
the latest event and goes backward in time, Most of the column headings
are self explanatory but a few need clarification. Amplitude (AMP) is
measured peak-to-peak in millimeters, When the amplitude is measured on
a low-gain trace it is multiplied by a constant which is determined from
the ratio of the normal operating magnification (600k) to the lower gain
magnification, The amplitudes measured on low gain traces have been corrected
to measure what a seismograph operating at normal magnification would record
given the dynamic range.

MOT is the first motion of the P-phase as recorded on the vertical
seismometer, U (up), D (down), or undetermined (blank). When an L appears in
this column it signifies a large earthquake that has driven the instruments
off scale., For these earthquakes the magnitude and energy were determined
from coda-length measurements.

The MAG column is the magnitude calculated from S-wave measurements
unless it could not be measured, in which case the P-wave magnitude is listed.
UMAG column is the "Unified Magnitude' calculated as described in the text,
The output in the energy column is in exponential form, 9.52E 11 means
9.52 x 1011. Although the energy is shown to three digits only the first

two are significant,
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“el7
Ne 0O
(1020
e 20
0e15
0,15
Ce25
0,30
Do 2N
Ge 30
Ne25
Ge25
Qe 3G
e 40
06 20
Ce2C
Te 35
Ce30l
n. 25
Ne2%
£e25
Ne 25
"'. 3{‘
e 200
Ce20U
.20
Ce20
(e 30
Ne 200
fe35
€e2%
Ce 20
e25
Ne2N
e 20

FEEIN

TR

-

—

o
DI P N D DB NR DI ONO NV D DN DO DB XPRDR AR NNNNNADINA NI uN AN NNN D~

S-WAVE

SEC

7635
e 30
e 30
Ue 25
0625
0.30
Qe40
liebU
e 55
e30
e &5
Je30
l1e 35
0e25
Ve 3L
Ve 30
0.35
Ce25
G el0
e 28
Ue3U
0e 50
0e25
Ye25
Ve 30
Ue&0
Je 30
De20
%e25
YedU
e 45
(1e65
e 30
Ve SU
‘e 3L
e 30
0. 50
035
VeS5
11625
Ue3U
Ue 25
0. 30
Ne 30
Je23

Tx

stC

8.2
6e 2
Te3
Te7
Tel
7)
Te7

@O®N@®NETNG NDy Ny~
o © 0 0 0 0 0 0 ® 0 &6 0 0 o
HADLDLP DO -

@®
L]
'

~N~Nwo~
e o ¢ o
@® H

7.8

SMAG

le11
1.03
0.79
0.61
0.69
1.72
0.68
0e83
0. 81
2.38
0. 97
N.78
Ne71
0. 64
0,48
.36
900
263
0e 77
0.05
0e15
1.59
0. 97
0e€3
097
0.96
Ne72
1.75
1.98
Ve Tl
D.88
0«77
1.27
0 97
Ne77
le21
le23
053
0. 70
152
1.68

0.98"'

2032
le44
1.53
NeT€

D4
072

MAGNI TUDE

PMAG

lels
le54
2.91
0.91
1.30
1.71
1. 24
0e38
lell
2,04
l1.18
1.02
le19
2eGU
1le02
0.77
1l.26
1.1
N .85
0.74
0.98
Ne 54
171
0.04
1.21
le01
1.12
1.30
1.75
Qe T4
1.94
lelu
1.32
Ge86
l.24
1le54
le.11
1.07
l.24
l.38
1.71
1e61
132
0.54
Ce43
NeB7
1.54
077

MAG

l.11
1.33
0. 79
0.61
0.69
le72
0,68
GeB3
J.81
2.38
1.9)
0e 97
N.78
N.78
JeT1
Ve 66
0.48
3. 36
1.10
Je63
0. 77
0.05
0.15
1e59
097
o. 63
0697
o. 96
0.72
1. 75
1.98
0e T1
0.88
De 77
1. 27
.97
Q. 77

o0l
1.23
0653
.72
1le52
1.68
Je 98
2032
le44
1.53
0. 76
206
(). 72

UMAG

2. 20
2,57
1. 95
2,01
2.33
2.81
2.07
ie 54
2021
3.07
2455
2.28
212
2.29
l.61
2.12
1.87
250
2035
1.82
1.77
le94
1.65
2. 68
0.99
2425
1.98
2.0)
2.41
2. 85
2466
1.71
207
2.14
2035
1.89
2.21
2465
2,21
2. 17
2035
2434
2.81
2,52
2436
le 65
1.47
l1.98
2064
1.87

ENERGY

ERGS

9¢ 52 11
6691E 11
2045E 11
1.12E 11
le61E 11
1.25€ 13
l¢53E 11
2e50E il
2061E 11
1.90E 14
2006UE 13
5¢19E 11
2032E 11
2032t 11
le71€ 11
Le26E 11
6e 34E 10
3.83E 10
9¢33E 11
1. 20E 11
2.22E 11
9.80E 09
le53E 19
Te 24E 12
5¢35€ 11
1.21¢ 11
5¢19E 11
5.03E€ 11
le8lE 11
Le4%4E 13
3.72E 13
1.71E 11
3.58: 11
2e022E 11
1.87€E 12
5¢19E 11
2021€E 11
6020t 11
1le59E 12
8. 00t 10
leobE 11
5¢33E 12
1.05€ 13
5¢55E 11
le 50t 14
3.93E 12
5¢54E 12
2014E 11
4e83c 13
1.78€ 11



62

DAT:
YR MO DA

680969
680979
680829
680829
680821

anan~
6808n7

68068N7
680807
689728
680728
68n728
68C725
681725
681725
6891723
680703
680624
683624
680¢€15
683611
684606
680605
680527
80416
680409
681401
685230
681219
680227
683226
680226
630217
6R.210
681243
68118
68J112
£87106
683115
63,1002
580101
671231
671231
671226
671218
671212
671125
671125
671125
671125
671119

TIME
HR MIN

4:36
4:15
3:58
3:50)
19:55
4:13
3:42
3:33
21:32
19:36
18:17
10:25
3:32
3:31
6: 7
9:39
22:24
22: 2
£:53
16:37
13:17
4:38
19:456
8:26
L
1: 1
13:19
20:57
5:36
22 :49
9: 8
12:59
nN:42
6:52
23:28
202 44
71:55
1:11
5: 6
29:12
14:24
5: 4
J1: 8
17:11
22313
14:38
133 2
13: 3
12:53
13:23

AMP
MM

Se 4
1747
15.0

2,0

9.0

Se C
12,5

14786 C
4e5
32.0
2540
2.0
180,0
73.C

60 C

3.0

8.7
1069
11.0C

4eF
22.C

32.C

2600

19.8

12.2
7.0

D000 COUDCUDCCECNEDCONYCCTUCODDOOIDOO0DUDOD (=l e e w e i J ]

2

mqommmwuoﬂnmmqﬂmqqmmqquwoqomqoqqmqﬂpﬂmmmeNﬂQqu

-~

AMP
uy

9.9
35 6
190,90
150
145
14,0
200,92
3136640
4542
51260
33569
3060
1792.0
1152.9
2% 9
3600
32.4
50.0
2509
12569
1650 0
3060
160.0
3569
32.0
6060
235,0
143
2865
39,2
21le 4
359,0
11Ge D
166:.0
89 J
224
3le5
150 4%
2505
17.0
160
2060
3060
306D
10%.9
2269
35.0
35, U
122,90

S-WAVE
PER
SEC

e20
Je 35
D¢30
Je 25
0e25
Oe35
De35
Je30L
De 30
.\).30
e 30
Ue30
LCe30
Je3U
1429
Ve25
Ne20
De 25
Je30
0e25
T35
Ue30
Ne30
Ue 35
Ne35
0e35
0e35
Ve 25
De2d
Va3l
e 3u
Je40
e 30
037
De 20
1e23
Ue33
Ne35
e 35
Ue25
De 25
0635
e 30
Ne25
He30
e 30
Ve3u

TR

-
NNOLUNRNNDND NN

s-pP

SEC

T.8
1.5
Tt
5.1
Te6
Teé
7.3
Te3
5e1

Teb

Te 4
1.6
7.2

Te5
7e5

To &
5¢5
Te 7
7.7
Te6
Te7
8e4
1.6
7.5
7.8
Tob
Te2
6e 7
Te
Te 5
7.5
Te 5
Te4
7.8
5.1
6e?
de 3
7.5
76 5
1.8
7.8
7.3
6.0
Te7
Te 6
7.8
Ue D
Te 4

SMAG

N 65
l.01
le 77
0.72
071
0.60
le 76
lel 4
220
2,02
097
2. 74
2655
098
1.10
le16
l.06
1.19
leU6
1.65
1.46
Ve 97
1.69
1. 00
096
1.23
1.83
Qe 7u
1. 00
1el7
Oe 82
2.01
le67
le61
Qe 94
De96
Ne86
0.69
0.75
0.85

0.93 "

0 97
l.“q
Ne 89
1.Nn3
1.03
1.58

MAGNI TUDE

PMAG

099
1.35
1.43
D.74
1.21
0.96
1. 66
3.41
0.91
1.87
1.78
0.67
2.62
2.03
117

0.68

1.31
1.36
1.21
0.97
1. 60
1.10
0,97
1.71
0064
0.7“
1.10
1.67
1.00
0. 90
0,78
Ce77
1.67
C.98
1.49
1l.27
lelé
NeT7
Ce 79
l.16
0.97
0.94
0.43
lo 41
1.40
0.96
0.43
0.84
Ne00
1.15

MAG

D665
1.01
1.77
D.72
0.71
0.60
l.76
299
lolé
24 20
202
0.97
2.74
2455
N.98
1.10
le.16
1.06
1.19
1.06
1. 65
l.46
0.97
1.69
1.2
0.96
1.23
1.83
JeT0
1.00
1.07
D.82
2.01
1.53
1l.67
le61
Ne 94
0.96
de74
0.86
D«69
0. 75
0.85
0,93
0. 97
1.49
0.89
1.03
1.03
1.58

UMAG

2.02
2.‘2
2.47
1.77
2025
1. 99

‘2490

be b4
1.95
2.98
2.89
1. 77
3.73
291
2030
1l.64
2e¢ 41
2043
2013
297
2063
2014
2607
2067
1.55
1.71
2007
2. 71
2,05
1.92
l.81
1.87
2. 77
1.94
2459
2442
2011
le 76
l.76
2.1i9
207
1.91
le 47
2033
2.37
1. 99
le47
1,87
1.9%
2628

ENERGY

ERGS

le 36E
601TE
1.,53E
le83E
leT2E
1. 09€
le46E
20 29€
1.10E
Je18E
4e28E
5¢19E
8¢ 55E
3.91E
5 40E
9e32E
1. 19€
Te67E
l.33E
T« 60E
Je14E
4e13E
5¢19E
1.12€
5398E
S5evbE
le 62E
le 96E
l.68E
66055
Be L 6E
277E
4e 14E
5667E
1eJ3E
T«83E
%e53E
S5e U2E
1e93c
3635E
1. 56E
2.07E
3.13E
4e%9E
S5e19E
4o TTE
3. T4E
6e91E
6e91E
6e85¢

11
11
13
11
11
11
13
15
12
13
13
11
14
14
11
11
12
11
12
11
12
12
11
13
11
11
12
13
11
11
11
11
13
12
i3
¥4
11
11
11
11
11
11
11
11
11
12
11
11
11
12



(018

DATE
YR MO DA

671115
671112
671109
671103
6711C3
671102
671014
670923
670921
670914
670913
670903
673903
670830
670823
6TN823
670819
672819
670813
671804
67822
6710728
670727
672727
670727
671727
611727
673727
6772724
6707290
67C7T19
672719
677714
670710
677713
670623
670621
674618
67649
6TL6NS
67VE05
670524
670524
670522
677522
6730520
670520
670529
672516
677504

TIME
FR MIN

7:11
13:36
18:54
22:35
21:47
17:30
18: 1
17:17
16349
12:41
22:16

5:46

5:40
7232
10:28
16:59
8:27
11: 7

2:59
20:51
17:55
15:56

4: 5

2:22

2:34

9:24
9:13
21:34%
8:19
15:33
23:12
23: 4
21:55
19:41
20:19
13:57
11:49
11:39
8:17
8:41
15:24
11:30
22:23
16:21
3: 0
11:23
B:47

AMP
MM

l4e1
8.“
40
4o 0
6.C
3.(‘
NeN
22.8
2449
6.0
38.C
Oe G
Se8
3.0
15.5
3.0
bo s
206
22
16.0
3.0
260.C
5.0
11.9
3.9
4o €
45.C
8eC
270
9. C
21.7
4.5
188."
6.3
7.9
6.9
G 5
263
1.3
3.8
4e9
2560
le 5
11.5
265
3.5
3e0
965
2e(
1Ce €

QO2029

QO D

SOCDLECYVIVOODLOOVLOCODTBODCCECCODODQCVODODCOCOO0O

TR

OO DD RXRANNNODORDR AN O NN =D DOXOORONOOINDRADRRNONDI~NDIOVNND®NO

AMP

16840
27.8
270
1665
19.5
4000
45,0

883,2

20660
5600

5760
1640
19,9
11.9

125.7
20,0
19 6
21.1
27e6

15060
35.0

1011.2
23.7

150, 0
15.4
63,0

1024.9

1200

T04.0

1406V

294.0
21.0

1280, 9
150V
20e &
124
4600
33.9

1580

6e 6
10.8
200, 0
3.5
606 0
30.’)
4500
2567
6de v
265
606N

S=WAVE
PER
SEC

DIY’S)
e &4y
Ve3G
Do 2V
De25

~n =an

Ve v
0.30
)e30
Ve 30
e 40
Ue3U
Ve30
Ve 30
Ve3U
De25
Ue35
0625
0435
Oe40
Je 20
Je2V
Ne 45
0e45
0e35
0e25
Jde30
Ve 40
%35
2430
935
0.25
025
0.30
Je &0
Je 30
Ce4U
Ce40
Ue 30
0e30
De 30
0.30
e 30
0625
0e30
N.30
e 35
Je30
Je20
0.25
025

TR

SEC

8e6&
6e1
8.0
9.3
8.6
87
0.0
Teb
To &
Te8
Te5
Te5
862
5.0
Te6
6.5
Teb
Te5
T.7
9.9
Te4
5e 3
8.4
Te5
Te7
7.5
7e5
75
7.8
7.5
7.8
7.8
7.8
7.8
7.7
Te7
Tot
6.8
Te7
7.8
Te7
Te®
Te3
To &
7.5
7.6
6.6
8¢5
Te7
8e5

SMAG

le67
0. 90
0.92
0.88
0. 84
128
le14
2.44
1.8C
1.20
2.25
0e569
2,79
0.53
1.65
0.76
0.84
0.78
0.89
1.83
1.20
2.‘5
0.82
1.63
0o 74
1.29
2.46
1e54
2.34
1.60
2.02
(). 87
2.60
0.63
0.80
0.55
1.11
101
1.69
0.31
0.52
1.79
0.09
1.27
0.97
1.11
0. 89
le4
-0, 05
1.33

MAGNI TUDE

PMAG

1.35
1.12
0.80
0.86
1le 04
Seon
0.00
1.73
1465
0.98
1.95
020
le13
0.85
156
0.68
1.01
0.67
0.71
1.40
0.85
2.58
0.90
1.28
0.79
0.86
1.82
1.10
1. 69
1.15
1.50
0.85
247
1.00
1.10
le 04
1.35
0.81
1.27
lelé
lo14
1.77
0.54
1.43
0,77
D91
Ce T4
le35
0.56
1.20

MAG

le67
0.9
0.92
0.88
0. 84
125
le1é
2046
1.8)
1.20
2425
069
.79
0053
165
0. 76
0.84
0,78
0.89
1.83
1.20
2065
0.82
1.63
Oe 74
1.29
20 46
le5&
2034
1.60
2602
0.87
2460
0.63
0.80
0e55
le11
1.01
1. 69
J.31
0e52
179
0.09
1.27
0,97
le11
0. 89
lebé
=005
1.33

UMAG

232
2,03
1. 77
1.89
2.07
156
2.05
2.83
2.69
l.94
3.05
le 60
2023
1. 95
2.66
le 64
2.11
1.71
l.81
2637
1.95
3,46
1. 87
2024
1. 76
l.83
2 T4
2.07
272
2,12
2.38
1.82
30404
1. 97
2.06
2.0)
2045
2000
2031
2038
26 33
2.87
1. 65
2653
1. 87
2,01
1.77
260 45
le59
2017

ENERGY

ERGS

1. 03E
3.83E
402TE
3.52E
299E
1e81E
le10E
20 43E
1. 78E
le 40E
1l.13E
le 61E
2e42C
8¢ 00E
9e14E
2011E
3,02E
2034E
3, 78E
2.02E
1. 42E
2061E
2081E
Be 66E
le933E
20 04E
2.T1E
SeT7TE
1le62E
Te 6&4E
4030E
3. 43E
4o T1E
lellc
20 54E
8e5VE
9, 73E
6420E
1l.10E
3,06E
T.73E
1 68E
16 19E
1e87E
5¢19E
9 52E
3,70E
3.81E
6e27cC
26 39E

13
11
11
11
11
i2
12
14
13
12
14
11
11
10
12
11
11
11
11
13
12
14
11
12
11
12
14
12
14
12
13
11
14
11
11
10
11
11
13
10
10
13
10
12
11

11

11

12

9

12



e

DATE
YR MO DA

670504
670504
670429
670429
670427
67226
670418
670417
670408
670407
670496
6T0N426
671405
677403
670403
670491
67u4Cl
670328
674329
67329
672319
675399
5677312
679315
6703)1
670343
5Tu3ua
670306
671,228
671227
6713226
670221
677218
673218
673218
673217
673216
672215
677215
670215
67C213
673213
671213
673210
671204
670128
672117
67(113
67C110
671110

AMP

11.C
Tt
1565
25e(
2.4
15.0
SBe G
25
4o
3.5
3.C
3.C
30.0
S5eC
10.5
3.0
22.0
Sel
1.5
Te1
25

279
1666
T.0
33.C
96
4405
40
217
48, C
6ol
206
17,2
6e7
3eC
1.8
€3.C
729+ €
44 BC. 1]
124
29 5
13.¢
4e5
Be5
5eC
2e0
Set
20 (
Sef

CUNODCOOCCOODOIDNCEDPIDCDOODODTI00DOYI00DIDD0VO0DOM0O0

TR

D NNNNDNAND P A AN ANANNADDOPRENNNNANONNONANANNANNYNON PO O®N®

AMP

50e U
9e2
110.90
230.0
15.0
5060
260,0
8.0
159
%e5
8.0
9.0
250.0
6.0
12.0
Te 0
160,0
15.4
150
“6.“
660
59.0N
30600
23.0
68.0
6lée4
123.0
28940
3009
46048
2% o4
79.0
Te2
6160
92690
20
6.8
312.90
1584.C
631064
63,0
211.9
31.0
4.0
75. 0
15.0
16.C
6.5
250
40e 0

S-WAVE
PER
SEC

Je 35
Je25
De25
020
030
0e 35
030
0.20
2430
Je30
Je40U
Ve 20
JelS
Ne25
.~).20
0e 20
De20
Oe38
033
)e30
035
Ve30
30
Je20
D¢ 30
Ne37
0e35
Je 30U
030
0¢20
Ne33
Ne25
Ue 25
D638
Ue 30
Je25
Je50
Je 3u
0.71
Je37
0.38
Ue 30
Oeéu
De20
e30
Ne35
D430
Ve 25

TR

-

NRONRNRKNWW
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ww

L el o ol e
NANFPLWLPORNWLWS

—
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——

-
NRARUVCWUARNULVLNONANNOCUVUEVLWLWVUNRNBVUNVWUENWOUNUVLNRNONODW
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5-p

SEC

8.3
8e 6
7.7
Te 6
Teb
Te3
Te3
8.3
Te2
8.0
8e3
Te5
Te5
8o 7
8.8
S5e¢%
Te7
7.8
Te &
Te&
Te 6
1.“
Teoh
Te3
Te 2
Te5
Te 6
765
805
Te 4
7.6
Tel
Teb
Te 6
Te5
Tel
8.8
608
To &
5e¢6
8.0
8.0
Te &
Teb
6.6
e 5
7.1
To &
Te5
1.3

SMAG

1.16
050
1.59
2,02
0,67
lel6
1.91
0.56
De67
Neléd
0636
De61
225
0.33
0,50
1. 86
NDeb&
0. 64
1l.15
0023
l.26
1.98
1.02
le32
2024
1.55
1.91
097
2.15
2013
1.36
Oe4l
1.33
le%2
-0e21
De 38
1.94
2679
3630
1. 25
1e78
0.98
0.05
1.53
0e 67
Ne59
0. 27
0. 89
l1e15

MAGNITUDE

PMAG

le4l
1l.10
1.45
e 77
0.67
1.38
1.96
0.77
D.86
0e 71
De68
1.04
1.85
1.26
1.39
De74
1.90
1.21
Oe43
1.30
0e77
1.35
1.95
1.78
1.10
2,08
1.35
2002
0.97
1l.71
2405
le23
l.24
1.68
1.25
0.85
0. 82
2010
3.28
3.91
le 29
1.67
1.70
1.02
1.13
1.12
0.61
1.07
0.67
1.07

MAG

l.16
0.50
1.59
202
0667
le16
1.91
0.56
.67
Oelé
036
0.61
2.25
J.33
Je T4
0.50
l.86
De 64
.64
1.15
0.23
1l. 26
1.98
1.02
1.32
2624
155
1.91
0.97
2015
2013
1.36
0. 41
1033
le42

-0.21

0.38
1.94
2479
3.30
1.25
1.78
0.98
0.05
1.53
Qe 67
069
0.27
0.89
le15

UMAG

2651
2.14
2.48
2.87
1o 77
2034
2.73
1.87
1.89
l.63
le 64
2.28
2.95
2650
249
l.77
3.15
2042
1.47
2449
1.87
2045
3.16
3.02
2.14
3.32
2045
3.12
2,07
2.81
3.15
2038
2051
2.88
240
1.95
2006
3.15
4044
4o 94
2426
2. 64
295
2.12
2.1
2.28
l. 11
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661218 16:21 2346 D fe21 B8 11008 0,23 5 Ted 2.50 1.72 2.50 2.80 3,20E 14
661218 6:59 1.5 1. GEag: 8 eV B2 Ok Te Ue4b 0.38 0e46 134 5¢96E 10
661218 4:55 let U 22 8 6e7 0e20 l& 757 0.48 Ne47 D.48 1.54 6¢54E 10
661218 4353 75 Lt e C e 129 Ge33 14 Te? 0.57 0.88 0.57 2.7 9.51E 10
661218 4:34 12.5 D oY T 96e0 Ue26 3 To & 1.52 le44 1.52 2.53 5¢35E€ 12
661219 6: 5 Nen NenC 0 6e4 040 14 d.0 0.26 0.00 0. 26 1.08 2.45E 10
561219 9:28 0.0 S 17 R 4et D17 16 0.0 0.38 0.00 9.38 1.51 4e19€ 10
661219 9:33 0ef ¢e08 O 4e8 0,19 16 Ve 0 0.37 0.00 0.37 1.43 3.90E 10
661212 12: 3 3e4 R 94 0,22 14 8e7 0e59 0.90 0459 2,70 1.G1E 11
661212 9:53 245 D (.19 8 9.0 UelT 14 9.0 0e 69 079 0.69 1.92 1.60E 11
661212 9:17 1o bcneia - B 13.9 0e32 14 740 Ne61l 0e84 0.61 2.14 le 14E 11
661210 5: 4 24 U .0u2 e 100 0e19 14 7.8 0.68 lel4 0.68 2.48 1e34E 11
661227 2n:36 15 D %2060 3,3 We20  ‘Ie 7.5 0.18 0457 0.18 1. 67 1. 72€ 10
661257 2n0: 2 3.4 U e26 8 176 ™19 14 Te6 2e 71 G.78 2.71 1.8 1 T2E 11



€e

DATE
YR MO DA

€61206
661293
661203
661129
661124
661121
6611N9
661119
661107
661030
661L29
€611:29
661026
661725
661025
661024
661020
661020
661029
661020
661920
661020
661C19
661019
661119
€E€101T
661310
661010
€61009
66106
661C)3
€€10M3
661993
661232
A81902
661002
661 Y2
661rN2
e61001
66( 2919
660919
€ 60919
66L914
660912
661919
66)909
660906
660901
661831
660830

AMP
MM

2.C
0. 0
1.8
1.5
6e5
L
2.0
1e5
3.5
15
leC
2.0
3.5

2.0
2.0
3.0
1.6
13.C
3.C
11.0
18.C
4e5
4.0
2.0
20
2N
60
3.0
1.8
35.0
4.0
130.C
865
8e5
2.0
265
50.C
2.‘_.
3.0
feC
N.C
NG
25660
2.0
2.(i
4e 6
4e8
1.€
1e5

20C0OCOOILUOUOODYVIVDOIUVUOUODONOQUUOODOO0O0

P-WAVE

MoT
U oD

[« R~ Ne Rwie]

n
D

U

PER
SEC

T+ 00
Ne N0
e25

1620

0.20
0. 30
(:e25
e15
04 2€C
Qo206
Vel5
0430
015
Ce20
Ne 30
0420
0,20
Ce 20
Ce25
0.25
0e25
2.25
Ne20
0,20
fe25
Ce25
(‘e 25
Ce25
Ne 25
Ce20
Ne 25
0e25
Ne35
0o 20
Ce20
N30
Ce25
”. 35
Ne 20
e 20
CedV
Ce00
Ce ON
Ne50
0o 40
030
06 2C
Ne25
Ce20
Ue 3%

TR

DX ONNO PN O DN DO NN A I NIV DD WO NO DR NNPDNORONNANNNRNNVNOS D

AMP

6e7
13.4
12.6
12.5
170
15.0
2940
11.0
13.0
10.0
1.5
12.0
2040
100
3.5
7.0
8.0
9 7
120.C
600
14C.0
110.0
60,0
90.0
18,C
6e0
160
60.0
13.8
80.0
0.0
220.0
15. ¢
14,0
200
13.0
410V
6e5
35.0
17.0
10.0
6e 0
0.0
6e O
5¢0
20.0
13.1
12.5
11.M

S—-WAVE
pE
SEC

Se4U
Je3U
(e 30
Ne25
0.20
0640
0. 30
Ve25
Ne 25
De35
D¢ 35
Ne35
0e25
Qe 25
0e25
0 30
De25
0e 35
Ne35
Je 20
e 35
Ue 20
0635
035
0. 35
Q625
Je 30
020
0030
035
0.35
Qe GU
0e25
Ge 25
0.30
035
D¢ 30
Je3U
Ve35
0. 20
0630
0. 50
0.00
Ge&4
040
0.30
D¢ 30
Ne3U
2635

TR

seC

Ve
Vel
Te3
8.2
8.8
Te6
602
662
Te 2
6.5
7e5
Oo &
Te5
Te &
8.6
Te 6
7.5
Tel
Te5
Te7
Te b
Te5
Tel
75
T.0
8.4
Te6
863
Te5
Te7
Te5
Te 8
Te5
8e6
8.7
6ol
6e 5
1.4
Be7
Te5
0e 0
0.0
0.0
Te &
Te3
8s2
Te5
Te?7
Teb
’.6

SMAG

0,28
0e62
059
0.65
0. 89
0.63
Q.79
0659
0. 66
0.46
D33
0e 54
0.85
0055
Q.09
Qo34
0.45
Nebb
1le 54
le44
1. 60
1«70
1.23
le4l
0.71
0.33
0e69
le 44
0.91
0. 60
1.36
0. 20
1.89
064
0.76
0.60
210
00 36
1.00
0.89
0649
0,22
0.C0
0623
0.15
0.79
0. 61
Ne59
Ne5G

MAGNITUDE

PMAG

0,00
0.00
0.51
0.54
1l.18
0.80
0,56
De T4
0.56
0. 50
1.10
0e54
0e59
D67
0.85
0657
137
NeT4
1.30
1.51
1.02
097
D656
0.56
Ne56
le 04
D74
0.62
180
0.86
2.28
1.30
1.30
050
0. 66
1.87
0e 67
0.85
000
0.00
0.00
2.56
Ge4b
0. 50
1,03
0.37
0e38

-MAG

0.28
0.62
0.59
0. 65
089
0.63
0.79
0. 59
J.66
Qe 46
0033
0.54
D.85
0655
0.09
De34
0. 45
Do 44
1le56
lobé
160
170
1.23
le4l
De71
0.33
0.69
le &4
0.91
0.60
1l.36
De86
1.89
0.72
0. 64
0.76
0.60
210
0.36
1.00
De89
049
0e22

2456

.23
Oel5
0.79
0e61
e 59
D650

UMAG

leld
1. 52
155
1. 65
2028
1. 77
1.59
1.98
2.91
1,65
1.8)
le47
235
le65
le 47
1.77
1.95
l.67
2041
le 77
2033
2455
2.12
2,07
1.59
le 59
le59
2,97
le 77
l.73
2084
1.89
3. 20
2040
2.40
le &7
1.69
2.78
1.77
1,95
1.93
l. 40
0.98
3.38
le 34
le47
2013
1.97
lea7
le34

ENERGY

ERGS

2467E
le 16E
1.03E
le31E
3.72E
le 21E
2045E
1« 03E
le 40E
5 78E
3.36E
8e14E
3.13E
B8e560E
lel19E
3.42E
5.66E
5¢46E
5.TTE
3.81E
Te64E
le 15E
1.62E
3. 41E
l.74E
3.29E
le61E
3.81E
3. 98E
1e06E
20 TAE
3429E
2e55E
1. 83E
1.26E
2. 11E
1.09E
be L6E
3e83E
5e 98E
3. T2E
66 69E
2011E
4ellE
2.17E
1e54E
20 45E
lellE
le U2E
6e91E

10
11
11
11
11
11
11
11
11
10
10
10
11
10
10
10
10
10
12
12
12
13
12
12
11
10
11
12
11
11
12
11
13
11
11
11
11
13
10
11
11
10
10
14
10
10
11
11
11
10



14

DAT:
YR 10 DA

667823
€67823
657 R21
651,821
661521
t6 2]
$65821
&h 821
661821
65658621
06 :%l1
656337
66595
65615 S
YN Y
662925
OELRIS
e8Py
557727
66727
A67T71Q
o6t 713
4¢7.7°.9
o0 T
A6LT
&&.. 7"
667
0h" T
BENT
H& T
6677
667627
KAE2T
66622
657622
-G
661¢18
667618
66761 S
6618
£6.616
EEELB
66.-£15
6676186
hH)E1S
oY i R
Hotéls
56 F03
€5 H13
bbi €13

WIW UL NN

* Magnitude detgfminediby codgf}ength ngfkgd.

TIvE
HR MIN

11253
9:17
20:46
13:37
13:23
13:22
13: &
11:)4
11¢12
5244
14:55
G:34
19:33
16:59
15:35
Yo
G B
10233
14:26
2:48
29:26
1:14
7:26
23:26
23:19
5:47
208 2
18:26
18:49
2748
5338
18:53
1:14
B33
188 2
22: R
20:36
20236
18:55
15:13
8149
5:11
9:15
13216
3852
19:45
Vi34
14:43
FRVER A
162410

AMP

DITTANTAVRIAVMAIDINNO TN DINNAD

SNPN™ PO TN TN ~r~Www oIN

o~

N PHPWIIWNONW D
BTG N0 A NN S IR S

P-WAVE

MCT

un

9

ECEoDOOCNPVOIDVDOIOIO

DD IO IGO0 C

SR s |

2 O 248

JC

PER
SEC

(o 25

s 00
Je 25
O, 20
Ne?28
fe25
o3
Ce25
Co 30
0e25
Ce 20
fe25
N6 20
.25
(e 25
(.0 25
Ce25
0429
014700
e U
Ned
C,30
et
(e 3D
Co &l
G0
Lo I
Calild
Ce20
Nolb
(\.. 15
fig 20
G 00
o 01
Lofl

e 20

Ne 26 -

fe 30

Lo

(WPt
Ze25
Lo 20

Ce20
L 7 ) )
"‘.?5
Ce 30
Ne25
e20
0425

DX DODODMEEOENDORETD®DODD~

TNONT OO NNNNND

@O DO D

-~

T PRI

N>

S=wAVc
PER
SEC

Ue3l
e dd
C e 3
Va3
e 30
Je3U
e300
Ce3u
0e35
e 3U
Q. 30
0.3\;
0e32
Ne32
e 35
1e39
V¢35
e 30
0e30
\)035
Uel U
Ded0C
7 e30
Gef v
Col v
Deliu
Ne'tu
Vel
de30C
Go3U
Ce 3L
Ve35
Va3l
Ve 2
Yo 3u
Ce20
Qe 30
Ve3dy
(1025
e 30
0435
("e 35
(e35
Ge 20
Ue 33U
He20
Ce 3u
Ge 3G

TR

StC

Te b
'-‘.0
Te 5
7‘6
7.8
Teb
Te 6
7.6
Teb6
BN
7.1’
6.9
6e3
6.2
58
leb
7.5
6563
Ve 0
Uel
7¢5

8e3 |

9.8
7.3
Qe 0
Ve?
UQD
Ue N
8o
72
Te5
Ge U
GeD

. Ue 0

Ve 0
7e2

‘0.3

Te5
Ue N
0e 0
Te 6
Teb
Te 5
To4
vel
90 &
1.2
Te7

8.0

MAGNI TUDE
PMAG MAG
(e 56 - 037
DY ) 027
Ge T4 0«59
" e6B Ga77
Co30 9437
043 2¢57
0e50 " 0449
0. 16 0. 39
0.29 b P
Ne 56 0.39
1.27 1.69
Na43 Do 69
Ve T7 Qe 76
091 D.92
De43 057
Nebb 0,67
e 4l le 76
0eb7 Ne55
CeU) 0449
Ce 00 0e19
fe 86 (.93
1.15 1.15
fe38 Uelé
Ce38 De67
le54 le5¢
0400 3.3 *
NN 3.1
Ue V) 3.1 *
1.15 lel5
(e B6 2,69
l.10 Ve 75
Dol Dbt
0600 0. 74
Dol Ne53
e Gy 053
feT79 035
De 96 Ve 4l
1,00 le16
00 Ve 53
05N Je56
0.83 Jde76
D75 N.67
Cab9 Je51
Ne 85 D.81
0,70 De43
Be 76 0.52
086 De58
1,19 le13
Ue95 0658
Ce83 De.84

UMAG

1.59
le13
177
1. 64
1.29
le 47
le47
1., 20
1.17
1!59
2437
1.67
1. 87
1.95
le 47
1.69
2244
1. 77
1640
1.29
la 74
2,12
le.36
le 94
2242
Je NO
003
el
2412
2010
24 35
1.54
1. 59
leté
le46
1. 76
2726
1097
1.43
1053
1.85
le 85
le72
1.96
lea7
1.80
1.83
2423
26405
1.86

ENERGY

ERGS

3.90E
24 57E
1.02E
2e 22E
3.9V
96 42E
6e679E
4e4VE
S5e49E
4426E
le 128
leb6lE
2611E
4420E
9.33E
1.48E
le4b6E
8o 79t
beb69E
le8lE
4e49E
la15E

1.50E"

le 43E
S.93E
8,108
3.62E
3.62E
l.e15¢
leble
201kt
l.26E
1l.92E
84007
8ok
3.61E
4ebTk
lel7c
TeBTE
8e 92c
2el4t
1l 45E
TedTE
2.61E
515E
Te4Tt
9.77E
1.05¢E
1. J0E
3.07¢

10
10
11
11
i0
10
10

10
10
13
11
11
11
10
11

1%
10
10
11
12
10
11
12
15
15
15



gE

DATE TINE P=WAVE , S-WAVE 3 S "AGNT TUDE ENERGY
YR vC DA HR MIN AMP MCT PER TR AMP PER Tk
MM un SEC MM SEC SEC SMAG PMAG MAG UMAG ERGS
66:.51¢ 23325 bo7 0 Ce 3D 8 Tob De3v 14 P R i Ce87. 0a36 "1le34 3.80¢ 10
66608 e2r2d 2. & u Ne 31 7 4844 Ne30 1o 7.8 1.18 Ne65 l.18 le 61 le 26E 12
66616 19:58 8e3 U Ne3) 8 2342 . Ne25° 15 96k Oe 91 le12 0e91 239 4e13E 11
656363 - 10:42 Oe ot O n Teb D20 14 Ue? De37 N 0N 0.37 1.28 4. ODE 10
A6:325 5231 3.0 n Te20 11e4 {'e 34 y Te 2 Je53 NeB5 0e53 1.35 8.VJE 10
667515 ; 16¢:27 fie ¢ D .. Neihd 0 1640 o35 14 Tet D666 0.00 De 66 1.52 . 1.39¢ 11
661514 3146 1.0} 0 Ce 20 8 17.0 Ye35> 15 " Te3 Ne69 e37 - ° D469 le47 le56E5 11
656514 8§:37 3e0s U Ne23 Bl 1360 0e35 14 Te & e 57 Ce 85 057 1.35 9«45E 10
6565516 11: 4 3ef D Ge 25 8 1840 Ge35 15 Tet TeT1 e T4 De71 1e 77 le 74E 11
€6 514 13:39 2o D 0e20 a8 17.0 Ve 30 14 Te & NeT2 Cab7 0e72 1.77 l.81E 11
AE 12 21:41 0e0 L0 B 853 Aas 1k GoD 0623 Call? Ue23 A 2. 14E 10
bt Hakl Y3 3,5 u Vie 571 8 290 Ne3U 14 be & de 95 Ca7¢ . 095 1.51 4¢838E 11
£61629 12:21 25 D Ce25 9 1547 Ua3G 14 de0 067 Ge66 Qe 67 1. 69 le43E 11
66428 11: 1 11.5 n {25 9 434 G Je 3L 15 BeN l.12 1e32 . l.12 2,35 1.01E 12
6EL L5 1133% 1ot D Co 20 8 1249 Ge3l, 14 705 De57 e37 0e57 1,47 9.42€ 10
56225 1: 1 e b D Ne25 8 Ca 0 UellQ v Jo 0 Houl Delh DeT74 1. 77 1592€ 13
451624 14:350 1eC D e 25 8 11.9 e 25, 14 745 Ca59 . (De26 0e59 1.29 1.03E 11
FECLD Y 13149 1565 U e 25 o/ e UeIU u Uell Je 20 le48 1.48 2051 4. 4B8E 12
66 427 12226 1ot D 615 i 865 Vo2 L4 6e 9 Nebd Ge5% De.48 1.30 6434E 10
66042D 9149 1.0 D fal5 ) 11.0 fe25 14 Te1 Ne59 Q56 059 1. 8C 3 1.93E 11
E6 420 8:57 1N.5 b 25 8 329 Ce35 15 He & 0e 96 1le28 ° 0.96 231 SeU6E 11
66419 18:24 334¢C o) (25 (@ Qo9 Qetl J Ue ) DelU 1.78 1.78 ‘2481 l.58E 13
bbi'wlg ;e Nl n Codt 0 1405 e 25 14 7e 5 Ge 71 009 Oe71 1.68 le72E 11
££7L)2 13:35 165 D el5 7 16e5 Ua25 1% Tet Ve 17 Ge 74 0e77 1,98 219 11
6t 12 13:16 1.¢ 0 Pe?5 e 17. 4 “e25 14 7.3 Det8 IS5, D78 1,57 2032 11
6€ 412 i fF e 3.5 D ('e25 8 35.0 GelL - i4 Te3 1.03 0e80 1.03 1.84 6.91E 11
660611 : g d 2.0 D (o 25 2 274N e25 14 7.7 M98 Ne56 0.98 1. 59 547 11
(SRS S 83 Ne5 u Co2N 7 6e5 Je25 14 Te b Te3C No 07 0636 1.17 3.83E 1C
66147 ke Ne 5 D (tq 20) 8 11.5 Ve3U 16 7.8 Ns55 o7 0e55 1le17 8¢ 70E 10
TELeG el A 1,2 0 {te 25 B 9.0 Ve 30 16 7. 5 Qo bty o3 Settt .37 5495 10
66339 16:31 2.5 U RS0 S 22010 Ne25 14 Teb Co89 Ce6N 0«89 1. 56 3e74E 11
obs 23 15:40 3. % U 1e 30 8 2665 s IO L 7.6 097 Co74 0697 171 5¢29E 11
£51329 52 200! D Ge20 8 4le0) He3u 14 7e5 lalu Ceb67 1.10 1.77 Fe26E 11
SELAE AT 4140 Gal 8] Te 2 a 2% De3L  1& el PeT9 o2l Ve79 1,32 2045t 11
Che B2 2331 0eS b Fe25 G 1505 Ve2b 14 Ta b Co T4 bl (PRARS Ue 74 0699 159511
fE LS5 22:59 1la 8 0 0e25 8 29,0 De25 1G& 7.5 1.71 ("e43 1.01 le 47 60 25E 11
EORI25 22:56 Jal Wedl 2 T e} 025 14 i Qe ide 5T Oe €10 Oe 500 1243 . 7eJ6E 10
0é 1325 22:47 2.0 n D425 8 12.5 Ue25 14 Te5 0465 De56 Deb5 1. 59 le31E 11
56::325 22:39 0,0 LS T n Oe¥) Jel U [¥] Je O e 0 Co i 3.1 % Be0 3.62E 15 .
6613725 5229 3. n Ve 25 8 15.0 De30 4% To4 CabT NeT& Neb67 1.77 le43E 11.
56324 1:39 2! D L1025 g 5.5 U290 it Ta 6 1029 Ue56 - 0«29 1.59 2.79E& 10
&4 204 1:21 14,0 D e25 8 36,7 Ce3u 14 Ted 1.05 lo4D 1. 05 20 4% 7e28E 11
b€ 274 1:15 1.5 0 e 25 8 8o Te3u 14 Te5 039 Geb3 Je 39 1,47 4e4uE 10
£.324 059 4ol 0 (e29 8 6e5 Ge3L 14 75 Qe 300 0,97 0630 227 2.98¢€ 10
€E£323 12538 le 8] (o302 8 500 (a25 14 Te7 Ne25 (1o 24} De25 la 17 2433 106
567323 11:41 1.0 D LiEeEh B 8L 0820 . 1% 745 Lo S 0.26 1447 2.48E 10
6¢-:323 J1:36 3.0 D e 20 ] 12.0 He20 14 Tet Ne74 e85 Ce74 le 95 Lo 90E < F1
£ LGS 11 4 4o S D Le25 8 13.7 1625 14 7.5 Ce 66 Ue91 JDebb 1.95 la40E 11
£62322 5:13 765 0 De3n 8 et el G J Te D Cel20 1.98 l.U8B 2¢ )4 8623E 11
Qe 372 ] 11:49 3.5 0 e 25 8 3le5 ve25 14 75 leGS (e 8Y leu5 1.84 Te28E 11

* Magnitude determined by coda-length method.



9€

DATE
YR MO DA

661320
660317
660316
660310
660309
663219
660212
660299
660205
660204
6602)4
660202
661292
660201
660119
€6nN118
6601064
651220
651229
651219
651217
€51215
651204
651130
651126
651126
651123
651123
651123
651122
651117
651114
651114
651113
651117
€511J6
651722
651712
651067
651037
€51.0G7
651C )7
651(927
651007
eS51L0T
£51007
651107
€S51007
e51Cn7
€51C 07

TIME
HR MIN

2n:52
73 3
11:45
14:57
12:58
2:19
17:55
7:50
17:15
14: 40
11:57
12:24
11:29
9:34
6:52
22: 1
7:13
5:25
10:41
1:43
13: 7
11:29

5:54
14:26
14:22

6:15

6:56

8:28
13:26

nN:37
10:54

9:17

1
15:3¢4

1:2C
13:10

3:41
21:25
14: 8
13:58
13:18
11: &
162590

i

T2

6:33

6:23

6:19

6:13

AmMp

5%
4e5
1.0
4eC
1le5
2%
Nl
4ol
n..(

3.0
3.C
Dol
CoG
2.0
0.0
Re5
TeC

13.¢C

P-WAVE

vOT
un

0O2020T 00

Q

oo 0O000ZCO00o9003 o j=NwRv)

o D390 99CccCeCco

235

Q

PER
SEC

Te36
Ce29
Ce20

0620

0« 30
te25
U )
Ce 2N
NelD
Ce 20
Co 4N
Oe &0
e NG
Le)0
Ce 25
0.00
€e25
0e25
Ve 25
0630
Ce25
0o 30
0e3C
e 25
Ne3N
0625
0020
06 D0
Ce10
e 25
Qe N0
Ce25
e 25
Ce25
Ce 30
Ne30
fel15
ﬂ. 15
Lo
Pe15
0620
Ne 15
Ce0)G
Ne 30
[aFSa Y
0,0
('. 25
Nng20
Mg NiL
) e J(

TR

IV XX CTRONYNATNDR O DI RIDYJONNDPOD PRI DOPOPOODRDIDNNDTINOCO YD DND®

AMP
MM

23,0

8e1)
11.5
14.0
165

- 0s0

10.0
1C. U
Fe)
19.0
13.0
270
15.1
1409
11.9
8¢9
2790
13.5
De N
15.7
09
19.0
68.5
9% 0
0.0
37.90
10,0
11.0
1660
59
17. 0
100
17V
10.0
20.0
2.0
1€,0
8e U
600
2869
9.0
40,0
10.0
51e0
90
15.0
11.0
33,0
9 0
2860

S-WAVE
PER
SEC

De 25
0620
0.25
0. 20
0.30
0.00
Ce30
0e30
Je30
0e30
Je 40
Ge20
0e 30
0e35
Ce25
0e35
0e40
0e 25
N CU
Qe25
000
0e 25
0e35
Ue 30
N.00
Ue 30
0.30
0.3V
0635
025
0e 30
0e35
0.30
Je30
030
0.CO
Oe&5
e 25
020
0o 30
030
030
030
0e30
0e 30
030
e 30
0e 30
Ue3u

TR

StC

8.7
608
7.8
Te 8
65
T.0
0.0
Be 6
Qe N
Teb
8.1
Teb
Te &
Ued
Teb
0e 0
8e6
To 4
Teb
8¢5
Teb
Be 6
T«9
’.2
802

1.“

Te3
8e5
961
Ded
Te 5
7.‘
Te5
0.0
7e5
0.0
Ve
Te 5
Teb
Ue 0
Te 4

SMAG

0.91
0.56
0.61
0.80
0.71
0.00
0.49
D.49
0. 44
VeT7
0.57
1.09
0.67
0.60
Je59
0.36
M.88
0.68
0.00
0.72
000
0.83
1.29
044
0.00
1.06
06 49
0653
0. 66
0.25
Ne72
06 46
NeT2
0e 49
0.79
0.00
Ne65
De 45
Nebte
Oe 94
O 44
1.09
0. 49
1.20
0. 44
0.67
0.53
1.01
Nebs
0e 94

MAGNITUDE

PMAG

0. 94
1.02
0.37
097
0.38
0.66
0,09
0.97
0. 0N
000
Oebé&
0. 564
0,00
0,00
D.56
0. 00
1.04
‘0004
1l.10
0050
137
0.50
0.98
DeT4
1.15

1.04°

0.37
0.00
0.93
0.96
0920
o. 56
0.86
0. 86
0.68
1.48
0.86
Ne56
V.00
l.16
0.67
0.86
0. 00
0.90
0.00
0.00
0.26
0.67
C.00
2 00

MAG

0.91
0.56
0.61
0.80
0.71
0.66
0. 49
049
Oe b4
077
0657
1.09
D67
0. 60
.59
0.36
0.88
Je68
1.10
0e T2
1.37
0.83
1l 29
D.44
1.15
1.06
0e 49
0.53
0e66
0. 25
NeT2
Qe 46
DeT2
00 49
079
le48
0065
0e45
0e 46
0.94
Do 44

'1.09

0. 49
1.20
Do b4
o. 67
0.53
1.01
Debé
Qe 94

UMAG

1.91
2.12
1e 47
2,07
1.34
1.69
le 4N
2.07
1.35
1e67
1.52
1.52
1.57
le 46
1.59
1.22
207
0.99
2. 14
le47
2041
1e47
1. 94
1.77
2012
207
1o47
1o 44
2630
1. 99
1.63
1.59
10 89
1.89
1. 64
2044
2. 10
1.80
1,48
2.41
1. 77
2.10
1.40
1. 87
1.35
le 57
1.29
1. 77
1.35
1.84

ENERGY

ERGS

4+06E
9.12E
1. 12E
2459E
le T1E

" 1le3TE

6.69E
60 69E
5049E
20 22E
9.28E
8. TTE
le43E
1.09E
l.03E
3.80E
3.63E
1e51E
9.27TE
1.83E
20 90E
2485€E
2.06E
S¢49E
l.15€
Te 66E
6669E
8+ 00E
139E
2033k
lo81E
5S¢ T8E
le81E
669E
24 45E
4054E
1. 35E
Se66E
S5e 32E
4o5TE
S5¢49E
8¢ 84E
6669E
le 38E
5¢49E
le #3E
8.00E
66020E
Se 49t
4e5TE

11
10
11
11
11
11
10
10
10
11
10
11
11
11
11
10
11
11
11
11
12
11
12
10
12
11
10
10
11
10
11
10
11
10
11
12
11
10
10
11
10
11
10
12
10
11

10
11

10

11



LE,

DATE
YR MO Ca

651007
€51(07
651003
€50930
650929
650927
651923
650921
650920
650920
657315
6507919
650914
6599C3
650830
650816
650814
650812
€5(812
657810
65U8CT
659804
650728
650729
65(714
£51714
650714
€50713
651704
e50627
653614
65N¢€14
651693
65n530)
£51830C
£50516
€51599
€51518
€51:507
657439
651426
650424
€53422
657408
£5%405
657404
657331
657331
650331
659331

A4P

2
()

e
N e N Q) e ) O N WD
@ 0 0 0 & 0 0 0 0 0 o 0 0

TNOAAN M YO NUDOEDNAWND DD

-t
VIR0 U e sy N D
e ® o o 0 o

W e m

=N W
e o o O
25

w

1.0
11l.¢
3.5
3.0
565
10
Ne 0
266
17.1

43,7
3.C
3.0
6o

S5ef
3. C
127
2.0
3.(C
BeN
3.0
Tefl

P-wAV*=

MOT
un

U |

[=NeleloRelvloleNe Rl

TOO0ODO000V0O20U00

ol e

[= R e R o

P RCE-E-R-RCY-R N -K-N~)

PER
SEC

Ne NN
fe25
e 0G
Oel5
0. 20
Ge25
Ce20
Ce25
CelS
(e30
CelS
Ne19
CelS
(515
Ce 0
Ne?25
Ce 30
Ce25
Ce20
Ne35
Mo 30
Ne 20
0a25
Ce 25
Nel5
Ce2C
0620
0629
025
Ce25
Ne )
(e25
070
0e30
e 25
e3C
Ce 30
Ce20
T30
o130

fe30.

Tel5
{s30
Le 25
0.30
Ce2G
Ce25
re25
g 20}
£ ¢ 30

TR

DODDDONTNDDPDPORXANVD O DDODDRNNVODPOPDONDPDROIONINDNDOPODOND®OP®D

AMP
MM

12.0
13.0
10.0
193
2443
%% 7
0.0
9% 5
1661
42e1
%1
5.6
150 &
Te3
2009
55
9 0
12.0
11.0
12,5
1465
4060
17.0
11.0
11.5
4o
Te5
93.0
18,0
39,0
27,0
11.5
21 C©
00
8e 2
39,2
30607
Ve 0
107
19,0
5860
27.0
25.0
11.0
Ne0
0.0
18,0
2860
Ne 0
29eL

S-WAVE
PER
SEC

Je 30
Qe3U
Ue 3G
%e 25
030
0. 20
0.C0
De25
0630
e 30
Oell
0e26
0e 40
Je 30
Ne25
0e 25
Je25
De 25
Ve3U
Ue30
Ce 35
0e30
Ne25
0e30
0e25
0e25
{1e30
Ue 30
Ce30
e 30U
Je25
Je 30
(UMY €1
Ce 30
Ue35
Ne (U
e23
Ve 25
Ge30
050
0e45
0.25
Qe 00
Oe35U
Oe 3y
De €U
Ce35

TR

5=P

SEC

Ve "
Te b6
0.0
7e5
6.0
8.9
Teé
Tel
75
Teb
8ol
Te5
To &
7.6
UeD
8e 2
8e3
Te 2
5.9
6.9
Tel
8¢5
Be4
Be 2
Te 6
Teb
Te 6
Teb
8e 6
8e4
866
Te5
Te5
0.0
Te3
6e 5
1.1
0.0
9.6
be 5
Bo &
6ol
Tel
8e6
1.5
7.6
To &
Teb
Teb
Te &

SMAG

057
0e 60
049
0.83
0.88
0,65
0,00
0.53
0. 70
lell
l.18
0.28
0. 64
0,52
0.79
0029
0.50
0e63
059
0«59
Ceb65
1.06
0.72
Ne59
0e 55
Oel5
Qe 42
le 46
075
1.08
0032
Ne61
Ue81
0.90
De40
105
N0.98
0. 00
0,83
1.25
0.88
0. 85
0459
0,00
0,00
075
0.94
0edU
092

MAGNI TUDE
PMAG MAG
0.99 D57
0.26 0060
0.00 049
1.10 0.83
0.77 0.88
1.22 0.65
1.48 1.48
C.46 0.53
0.82 0.70
077 le11
133 1.18
Ve84 0.28
Ce73 De64
0.88 0.52
000 0.79
Ve 56 0.29
0.68 0.50
1.30 0.63
D.54 0.59
0.87 0.59
0.50 065
1.07 1,06
0.80 0.72
N.86 0.59
0.86 055
0.54 0.15
0.37 0o 42
l.41 le46
080 0.75
074 1.08
o9 De92
NPe26 e 61
N0 Jde.81
2.N0 2.00
D.67 040
1,43 1.05
0.76 0.98
2.91 2.01
Ne68 Je62
0.68 Jd.83
0.98 1. 25
0.46 0.88
0.90 0.85
0.74 0659
1.28 1.28
N.67 0.67
074 0.75
lel6 0.94
(e85 0.85
1. 15 0092

UMAG

le48
1.29
1. 40
235
1. 87
2026
2.58
1.50
206
1lo73
2654
1. 97
2.03
2.13
1.70
1. 59
l.64&
2033
1l 65
l.78
1o &7
217
1. 84
1.89
2.10
1e647
2051
1.8%
1. 77
1.91
1. 29
1,72
297
1.71
2040
le72
3.11
le 64
l.64
1. 94
lo71
1.87
1o 77
2625
177
1.77
2. 2”
1.95
2031

ENERGY

ERGS

90 42E
1.09E
60 69E
2e93E
3.51E
le31E
4062E
Te.81E
le63E
9 T2E
1.30E
20 T4E
1.27E
T« 68E
2045E
2.79E
T+06E
le21E
1,03E
1.02E
1le 34E
Te66E
l.81E
1.03E
1e53E
5eJ1E
& 1 7E
2001E
Be44E
4e27E
le12E
2068E
4o U9E
4e61E
Te38E
S5e 42E
4o18E
1o 17
2.85E
1« 75E
3,53E
3.10E
1l¢03E
1.96E
le 45E
2001E
4e¢5TE
3.,09E
4e22E

10
11
10
11
11
11
12
10
11
11
12
10
11
10
11
10
10
11
11
11
11
11
11
11
10
10
10
12
11
11
11
11
11
13
10
11
11
13
11
11
12

11
11

11

12
11

11

11

11

11



8¢

DATE
YR MC DA

65)231
653231
650331
€50133]1
659329
650324
€5%322
653319
650319
650314
e5L306
651315
65136
65(:31:1
650228
650228
650228
65n226
650222
65n217
652217
650214
650210
€5)209
651205
650214
650224
£5)212
651202
65020:2
650212
651202
€£502.1
650128
650128
es5(121
65n221
650121
€57120
65U119
65C118
650112
657112
652112
653111
650119
650110
650119
650176
6507105

TIME
HR MIN

T: O
5:10
3:13
1:23
21:1¢
19:
132: 9
15:28
16:30
1:58
22:16
18:47
22:50
2n:51
1:22
2:45
4:10
2:13
22:49
11:16
11:48
9:19
16:25
9:39
2:13
3:51
8:42
19: 9
2n:11
21:19
22:24%
23:22
3:59
5:24
7:57
5:53
6:139
17:31
21:34
2=
sag
14:28
15:34
17:28
20221
18:47
20:2]
9: 5
R:27
18:22

AwPp
MM

Lol
4.(-
AP &
€ L
Lo ¢
2.0
6o
Re”
S.C
6eC
3.C
Qe
8.0
4ol
Te5
2.7
2.0
2.0
25
4nNe 0
Do &
9e5
9.5
2'5
2¢5
400
3.0
155
2060
166C
166C
17.5
2.6
3.0
15.C
1.0
260
2.0
2ef
2ef
Z.r.
18.(:’
3.(‘
Set
6e0
Nel
Tol
2% 0
2"
2V (

O00000OVULUDDLDEDDOVYCCYVUDODOVLOCCOLDIC OMOoDOD oM IM

= B - -}

TR

O DD PRI ND N NP O ANDOPRDRDET XL NDPONDPOPIPOINIEONNTOONDOR

AMP
M

12.¢
41.2
8.0
250
159
31.0
D¢ G
115
8.0
Je 0
200
150
9.0
279
Ne1)
31.0
4605
30.0
2049
DeV
18.5
31.0
De 0@
1600
165
1605
28.5
N0
Ce0
20 0
520
Ne0
9.0
34,0
16.C
669
18,0
7.0
8, 0
140
10.0
0.0
i7.0
11.0
21.0
210
8.0
Ce?d
14490
“ D9

S-WAVEc
PER
SEC

" e30
e 30
Ce3U
Ve30
0e 30
0.30
Je GO
CeSU
tie 30)
Vel

Je25 .

Ce25
Ce25
e 30
De20
0.30
0e35
CGe 20
NeC0O
Ge 30
Ue35
CeUO
Ue35
0.20
0e 25
Ne30
OeCU
000
0e 25
050
0.00
0635
0e25
0. 30
030
Qe 30
Ue30
Ue25
030
0030
0.00
030
06 30
N30
0635
De25
000
Ve 30
Uelu

TR

seC

Te 6
Teb
0.0
Teb
0.0
J.0
8e4
TeD
7.‘
1.3
e 2
Te5
1.6
Te7
75
Te7
Te &
Teb
Te3
8.8
Te5
Be 2
0.7
603
1.6
Be 6
7.1
4.8
4e S
50
5¢0
55
76
602
6ol
75
Te &
Tel
Te5
To &
0.0
To &
Teé
9% &
Te5
0.9
To b
Te5
Te 6
Te2

SMAG

0657
1l.10
Ne 39
0.89
0.67
0.98
D00
Ne 51
Ne39
e 0O
e85
Ve 72
0.50
092
0. %0
0.98
1l.16
%2.93
0. 96
0,00
0,76
0695
0.020
066
Q.88
077
N.95
0.00
085
le16
0,00
Qe 41
1.08
0. 69
0027
Ne 75
0,34
Je &5
Qe 64
049
0.00
0.72
0653
0,81
0e 45
0.00
Ne 64
VoD

MAGNI TUDE

PMAG

Ge 86

Ne97
0. 00
1.15
0.00
2.67
Ne98
1.27
1.07
1l.04%
0.74
0,00
127
0,86
le.24
N.80
0e56
Ge67
077
1.37
06,04
1.18
135
0. 77
0.77
0.80
0.68
2012
1.86
1.57
le 46
le61
0056
D68
l.54
0637
Ce56
0,86
0e67
0,56
De67
loél
1.04
1.07
1.15
NeJ0
le 4l
1.96
c. 61
le556

MAG

0.57
1.10
0.39
0.89
0667
0.98
D.98
0.51
Je39
le04&
D85
De72
2 50
0.92
1.24
0.98
1.16
0.93
D696
1le97
De76
0.95
135
Ce 66
D.88
077
0.95
2012
1.86
0e85
le16
1.61
0.41
1.08
0.69
0627
.75
Oe 34
Je &5
Q.64
049
leél
0.72
0,53
0.81
0645
196
Je 64
1e56

UMAG

1.89
2.07
1.30
2025
157
1. 77
1l.94
2.37
2,17
207
1. 77
1.70
2637
1.89
2. 35
1. 90
1.59
1le 77
1.87
3.07
1.07
2.14
2¢ 45
1.87
1.87
1.77
1. 64
3049
3.10
2067
2450
2,71
1.59
1. 64
265
le47
1.59
2,10
177
1.59
1. 77
2626
2028
2017
2025
1.64
2065
3. 2C
1.77
2659

ENERGY

ERGS

9,42t 10
9¢26E 11
4e40E 19
3.70€ 11
le43E 11
S¢52E 11
Se44E 11
7.18E 10
4e4VUE 10
6.97E 11
3.13t 11
le83E 11
T.06E 10
4027E 11
l.68E 12
5¢52€ 11
le17E 12
4o 49E 11
5.03€ 11
3456 13
2.11E 11
4.78E 11
2.60E 12
1.39€ 11
3.52E 11
2019E 11
40 T72E 11
6071E 13
2.26E 13
3013€ 11
lel9€ 12
7. 95E 12
4o T4E 10
8.38E 11
le6lE 11
2.56E 10
2.01€ 11
3.42E 10
5¢66E 10
le26E 11
6¢69E 10
3.45€E 12
1.81E 11
8.00E 10
2068E 11
2.32E 11
5.66E 10
3.39€ 13
le26E 11
6637E 12



6€

QAT E
YR MO DA

641271
641201
6412061
641201
641202
641203
641293
64125
€412"5
6412L6
641278
641218
641218
641218
6412¢ %
641208
641213
641208
641278
641218
641299
541209
641209
641279
641211
641211
641211
641211
641211
641212
641213
641213
641214
661214
6L1214
641215
641215
641215
641215
641215
661215
641216
6412156
641216
641216
€61216
5412106
641216
641217
641217

TIME
HR MIN

16:29
17:17
iBsié
21:32
21:51
21: 7
23:34
19:24
14:42
1:20
22:52
22:12
21:10
20: &
18:44
17:31
16:21
13:28
11:28
(VR ]
22:59
21:42
19:25
17:53
5:37
5:29
16:27
17:35
23:45
21243
21:20
22:42
N:lé
20:22
23:34
16:25
17:44
20:11
21:43
22:47
23:37
16:23
16:27
17:36
18:31
21:23
22:31
23:46
16:24
13:27

aAMp
rM

12.5
45
i2e5
19.¢
11.C
13.0
3.5
21.5
50
140
6e5
Te5
125
11.5
8.5
11.0¢
9.0
6e5
9.C
15.0
Se0
8'5
T.0
17.5
35."
12.0
19.5
18.5
175
38.°
Te5
2.5
11.¢
18.C
2%¢C
37.C
300
19.%
15.C
15' 5
17.7
1ef
165
244C
9% <
19, ¢
17.¢
9L
15,7

CCCCOYINOLIINTCVEDNIIVCcoVCTgEcweCoScEesEgudovecECODg

o=

2

Ue 20

TR

DND DD PDNDDODODNDXPOO DN DONDODONNDP RPN YyRONDOIDNE®®

AMP
MM

Ne 0
17.C
Te O
0.0

0.0
0.0
11.0
Je0
1262
23.0
19.C
23.0
0.0
2660
21.0
23.0
0.0
€305
11.0
34,0
14,0
22.5
32,0
0.0
0e 0
31.5
0.0
Ue )
21e5
0.9
e 9
8.0
0.0
270
19.5
e D
Det)
55 0
21e5
2545
11.0
18.9
23,0
34,5
19 ¢
264C
21e5
Mo’
Yo )

S-wAVc
PER
SEC

CelU
Je20
Lel U
0.00
0.00
0.00
0oL
%e 3¢
Ueliv
Ce35
0e20
Oe35
e 30
) o0
Qe 25
Ne30
Ce25
20U
Ne 3v
Ce3bL
J.20
0e 25
0e25
0,35
Ue0N0
CeCu
Je35
e CUL
Qe CO
Ue25
0.00
Jel b
De20
Vel 0
Ne 40
0e35
Yo LU
JeCU
{10 40
Je 20
00 35
Ve20
(19 3L
Ve 50
Ue 30)
Ce25
0030
et

Tt bl

T

o

LwowEeeC &C

SeC

Ge 2
Se&
Ge?2
0.0
65
S0
7.0
S5« 8
6.3
802
Te2
6e?
Te3
02
oe &
662
5¢9
Te &
Te &
5¢ 9
562
S5e¢ 6
5¢5
52
Te&
8e2
5.8
6e5
7« 9
6.2
99
de 9
5S¢ 2
T7e5
Se1
5¢5
5S¢ 5
5¢5
5¢5
955
%7
5.7
3.2
5.8
602
5S¢ &
Sel
5¢ 6
5¢5
5.2

SMAG

0.00
0.89
C.00
0.00
0.00
0.00
0.00
0.53
De2C
0.54
1l.02
NeT4&
J.85
0.00
Ce 96
0.81
D91
2.00
1.29
0e53
1.19
069
.90
%96
0.00
000
Ve 95
UeJO
Qs N0
Ne88
0.0
0e0C
Ce 56
000
Je 86
V75
e 2C
Qe00
1.19
0«79
127
250
0.91
0. 85
0.98
0.77
096
Je 82
Ve
Ve O

MAGNITUDE

PMAG

1e47
1.02
130
1. 65
1e51
1.97
1.48
1e19
le70
leu?
151
137
le 24
leé7
le62
1.86
160
1le32
1,07
le32
le74
le63
1.86
1.78
1.61
1.91
le 64
1¢66
1,53
le&é4
1.84
leé4
0.66
l1.26
1. 51
1063
1.83
l.68
1.65
leé3
le%5
1le 49
0.26
1.59
175
1.35
le62
l.60
1.32
l.54

MAG

1le47
0. 89
1.30
1.65

1e51 -

1.97
1.48
D53
1. 70
0654
1.02
074
D85
le&7
096
Je 81
0491
le32
l.29
053
lel9
069
0. 90
Ve96
l.61
1.91
0095
le66
153
J. 88
1. 84
le44
0e 56
le26
Oe 88
QTS5
1.83
1.68
l.19
D79
1.07
0650
0.91
0.85
Ue 98
077
0096
Ve82
le 32
1.5¢

UMAG

257
2.12
2026
275
2062
3635
2458
24635
2. 80
217
2062
20 62
2635
2057
2.86
3.23
2484
20 42
2.11
2042
2.98
3.00
3.23
3.15
2.71
3,01
2.88
276
2456
2. 41
287
2468
1.63
2023
2655
2455
286
20 64
276
2047
2048
2652
1.29
2469
2485
2045
273
2. 7"
2042
265

ENERGY

ERGS

4e30E 12
3.T72E 11
2:.11E 12
9023€ 12
Se¢29E 12
3.62E 13
4e 62E 12
8.900E 10
1le16E 13
8e14E 10
6652E 11
1le 92E 11
3.17E 11
4¢ 30E 12
5.10€E 11
2068E 11
4006E 11
20¢35E 12
260T7E 12
8.,00E 10
le 34E 12
le61E€ 11
3.90€ 11
5.06E 11
Te95E 12
2080E 13
4¢92E 11
9.68E 12
5e¢53E 12
3659E 11
2,05E 13
3.79E 12
9.12E 10
1l.81E 12
3.63E 11
2002E 11
1¢95E 13
leUSE 13
le35E 12
2¢42€ 11
7. 89E 11
6491E 10
4o 14E 11
3.17€ 11
5¢57E€ 11
2022E 11
5¢10€ 11
2890F 11
2435E 12
66J0E 12



o

B 9G TIME P=WAVE ; S-WAVE ’ S=P MAGNITUDE | ENERGY

YR a0 DA HR MIN AMP PeT PFR TR aAMP PER ™

MM ubo Sl MM SEC SeC SMAG PMAG MAG - UMAG ERGS

641213 L2 Te5 U 025 7 2167 Ce25 " 15 be b 087 lel3 .. De 87 217 3643E 11
6e1219 5:57 Be (¢ D i'e25 8 2260 a3y 14 1ot 483 l.16 0.83 202G 2,92t 11
541227 19:28 3l o] 015 1 19,5 Je3L 14 Te 6 078 leU4% 0.78 2428 2+332 11
451230 8143 ) D N 3R 9 95 Je25 1 Be 3 D53 074 Ne53 le 71 7.81¢€ 10
TS B 14:59 7.0 0 125 8 44, G e 25 1w Be & lel9 lelu 1.19 2.1% 1,35 12
641125 19:47 Teb n fol5 9 121 De3U 1D 7.9 Ne57 1a45 Ue 57 27D - 9.57€ 10
641124 17:48 13 € D M5 - 1 1163 Ue4u 1u 563 0451 le56 ).51 2.8 Te L4E 10
£41124 19:5¢ 21,7 0 Lel5 7 1606 De4u 15 5.9 Qe 67 1090 N 67 3.14 l.47€ 11
E41124 20149 1202 D ("e15 7 12.1 $e35 lu 57 Neb4 1.65 Oe 54 2489 8627E 10
641124 2ri2 2,9 ] A 7 1l.4 Ca30 L 55 0,55 le56 De55 2.80 8456E£ 10
H61¢ 1L 12:35 Q. ¢ n (e 20 7 1749 ie25 1% To4 o8 132 Ne.78 2442 - 20 32E 11
64l17 9:52 lo0 0 {el5 8 15.C Ue3G i 55 Ue 67 Ce56 .67 180 1043E 11
6L 17 3144 2.0C 0 o2 7 270 0e3d 1o Te& e92 0.67 e G2 1.77 4,27E 11
641722 13:37 2ot D te 20 8 1400 e 35 14 To & 0e 60 D.67 Je 62 177 l.09€ 11
6461723 Si4” 4e5 0 CalB 7 Oa?) Tel'y 0 T3 Ge OU le21 le 21 2046 1le48E 12
641723 6316 2.5 0] 1025 9 10. ¢ Te25 1o Te9 1e55 Ceb6 D55 1.69 8.60E 10
6415 29 12:48 265 8] fe20 7 19,5 D030 14 Te b e T8 (77 Ne 78 1.87 23%E° 11
04l: 30 13:26 Gol n (625 I 1265 De3u 1w Te b5 De59 NeB6 Ue59 1. 39 le028 11
641731 5e2% 6ol D o 3D 7 227 Ne25 14 8o & e 89 Ce93 Ne 89 leG4 Se74E 11
641927 13:49 1.8 o] fiel5 7 2243 Veldu 14 T7e5 Q.83 Qo4 Ve 83 1.98 ‘2092 11
Lje27 R:145 205 o] e 301 8 l4e0 Je 30 14 Te & Ne 64 Qe60 Je bl le56 le26E 11
E4 G246 19:49 Sol: D fe25 8 18.5 De3u 15 6s2 . Ood6 N.98 0. 76 1,99 2e1LE 3]
4.511 7:45G 3L 4 e 3 8 Ce® Mel U v Be5 e 1.68 l.68° 20064 1,95 13
bt G111 1:599 TJeC D Cel5 0 Ve CedL Y] 8e 5 e VC 2041 2041 3065 2.15E 14
646G 0s 4:59 360 n Ce20 8 e Deliv J 8e5 Jelny 193 1le93 3,03 2094E 13
6613323 1252 Lob 0 Gedilis T 11.6 Se3C 14 Te & Ue 55 l.22 2655 247 Be84E 10
L& R 3:25 2.3 0 e 25 8 13.'7 Vo3V 14 7ol 0e63 Ve 62 Ve 63 1. 65 le21E 1%
667526 G f,2 T 35,2 « o 1% Tob .04 1.28 1.04 2.38 6098E 11
€40 2:59 2,5 D ("e 25 8 165 1e25 14 Teb De77 0680 Oe 77 le 84 2049 2
b4, 310 14:12 3.t D {ol5 - 19,9 Be20 4D To & Ue 94 1¢04 De94 2.28 4¢57E 11
HaIPL e 17 6 6ol ) Lol 7 31,7 Ge2U 13 Teb lel5 lel5 1.15 2. 25 lel3E 12
O64LRIIY 16: 6 €olt D e 8 260 U Qe25 14 Te& De 36 1.15 1,96 2.25 5¢.10E 11
HG. B0 3 143 S 20 D Ce25 ° 306U Ce25 14 Be & lei:3 Ge 506 1.03 1.59 6.65t 11
665379 3:47 T 0 D Co3N 8 35,0 Ce20 14 Tet 1.2V 125 120 2e43) 1,42 12
64858 19:14 leo6 L 1029 -] 15.1 D635 Uw Te 6 (o b4 0e 57 De 64 Leb6T: 1e25€ 11
[T N ) 17:18 Ge € L vie (D (5] Oets el vV J UeD NDelu Qe Q) 34 * Js 00 1.21E 16
Ho 1B G 17:58 3.3 0 o2 -7 10,90 Ce3C 14 Te 5 De49 Ce39 De&9 1.99 6009E 10
S48 4% 17:12 3.0 D e35 8 15.0 Ce35 14 Te5 ! Deb63 (e 64 De®3 156, -, 1,24€ 11
6ol 54 14:40 2ef 0 (e 30 B Ge 6 Ue3dU 14 Teb AP N | Ce5) Je&T 1,47 6620E 10
CLUR G 14: 9 342 u "e22 9 Ge9 Ce3li 14 7«9 Us 49 e 83 Ne&9 1,90 657TE 10
LL)b)G 14: 5 Ge © (8] (:e25 8 47, G Je30 14 Te5 lo16 1.24 lelb 2627 1.19k 12
he'lt & 105395 20N e " o220 7 1240 De30 i T 5 0e57 Qe 67 Ve 57 Le T x5 9.42E 10
54100 5% 9:26 st n {e1l5 7 110 Ge3y 1l LS 1¢53 De56 Ue 53 le 80 840QE 10
647731 3:21 2olt 0 (o 20 4 2400 Ue 30 14 be 3 Ce 87 Ceb7 0.87 177 3.43E 11
c&727 1:21 1.0 1] tel0 7 Be U Oe3L 14 1.2 Ne39 - 0e33 039 2632 4040 10
6718 13:41 3.0 D (920 7 23.0 Le35 1w 703 e B2 Ce 85 Ve 82 1465 2074E 11
45713 6327 36 C 0 fe25 8 160 Ue30 L Te2 Ceb9 Ce74 - D669 1s 77 lob6lE 11
64.79 3:43 354C U o4l 8 Ce? e U Y Be & Ue UV le72 le72 . 2460 le24E 13
KL TR 7: & 30 D e25 8 1440 Ve35 Lee Te3 Qe l Ce T4 Qe 6N 1577 1409E 11
AGNT NS 8: 9 2% n (e25 8 346 0 De30 i Teb . leGi2 Geb6 1602 1,69 6¢55E 11

* Magnitude determined by coda-length method.
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174%

DATE
YR MO DA

630703
6327u3
630702
630702
630702
630702
637702
631702
632702
630630
630629
63C624
630623
6312622
630622
630622
630622
630620
630629
630617
630617
630611
630611
630610
6306C3
630607
630526
63C526
630517
630517
632503
63r429
63uU429
630429
631429
63U429
630429
630429
637416
637416
630604
630330
6303293
630328
630326
6306321
631321
6303)5
6301305
635305

TIME
HR MIN

19:10
16:29
4:48
5:26
5:32
5:48
7:25
10: 3
10:22
12:32
6:17
13:48
10:31
€232
12: 7
14:14
2n:31
21:50
22:17
23: 6
12:57
12:24
14:590
16:45
16:56
14: 8
3:47
21: 8
3:25
11:12
10:40
D: 7
3:57
3:58
4: 4
4: 5
T7:13
21: 34
9:24
9:23
14:54
14: 9
6:43
5:55
2:14
12:34
12:37
23:33
12:53
1r:53

AP
MM

Yo
6.8
1.9
Ne C
3.8
2¢3

feC
AN
3.0
0.8
3.0
0.8
3.0
3.4
1.5
243
3.8
27
1.5
402
3.0
3.0
4e5
23
9.0
3.0
Ne 0
3.0
15
3.0
4e5
203
3.0
23
53
Nel
6o C
2.3
3.0
Te5
le0
L)

2.3
1.2
3.0
207
1.5
3.6

oC

[l R

o

(= Mo B~ & N o o i el I o i codi{ onflf =il il cudil o=l il =4

- [~~~ = B~ N

coccCc

DO0O000DIQ

TR

NNANONYNDON AP DIOIDRXDDIDODYIDOONNYNOONDRONNYDODODORIODO®EOEDP®IOD®I

AMP
MM

4248
77.3

Je0
28¢5

Oed

0.0
270
18,90
255
6340
45 0
32.3
29«3
54+ 8
3600
13¢5
34,5
260 3
24,0
19«5
495
195
495
4840
19«5

Ned
21.0
15.0
18.9
13.5
795
72.0
3263
540
1645
112.5
270
4840
368
64¢5
12000
17.3
l4e 3
24e9
735
15.8
18.0
12.8
3040
2565

S-WAVE
PER
SEC

Je27
Ve 30
0600
Ce30
Oe35
0.3V
Ve 25
0e25
e 34
03y
DJe 29
De30
De 30
0. 30
Ne29
0e 27
Ne25
De3U
Je 30
Je 33
0e25
0O 30
Je30
Ce35
eV
D¢ 29
Qe45
0.24
0.28
Qe 30
032
D631
Qe 32
030
0030
Ne32
0e30
D630
Ve32
U. 28
0.32
032
0e31
De 2%
De30
De29
0.30
0.25
Je 30U

Th

s-p

ScC

00
7.3
Te2
0.0
Te5
Teb
7.5
1.3
T3
7.6
a6
Te 6
78
75
1.7
Te7
Te&
Te7
Te 6
765
7.7
Te7
Te 4
7.5
7165
To &
7."
O
Te5
Te 6
Tet%
Te7
Te8
7.8
Te8
Teb
Oe 0
7.8
Te b
Te4
Te3
Te7
Te5
Te 6
75
Te7
Te7
Te 4
Tt
Te3

SMAG

l.15
1.38
U6 00
095
0.00
0.00
0.98
0.80
0.86
1.29
1.15
1. 00
1.23
1.06
De 65
1.09
Ne91
Ne78
le16
Ne84
1.18
1e17
0.75
0.00
De82
Neb62
0082
0,64
139
le33
0.99
le.2C
0.71
1.54
Ue 90
1.17
1. 06
1.28
1.59
0.71
0.62
Ne 86
1.43
069
D76
1.03
e 9C

MAGNI TUDE

PMAG

0.00
1.03
0666
0.00
077
0.61
0.00
0.00
0,00
0.70
De24
Q. 85
Ne13
D.68
DeT6
Ce54
0.75
0,77
0e 63
0e62
097
0.85
1.04
1.02
Q.61
1.18
085
0.00
0.9
0. 54
0.78
0.89
0655
Ce68
C.98
0692
0. 20
1.08
0e 55
Ce70
1.24%
0.95
0.00
0e 45
0.91
1.901
D.80
0.91
Ve 74
0e70

MAG

le 15
1.38
0. 66
0e95
0. 77
De61
0.98
0. 80
Je86
1. 29
le15
1.00
De96
1.23
1.06
De65
1. 09
0.91
087
0.78
lel6
0.84
1.18
1.17
0.75
1.18
0e82
De B2
Oe 64
1.39
1.33
0e99
1.20
0.71
154
Je 90
1.17
1,06
1.28
159
0.71
De62
D. 86
1,43
0.69
Jde 6D
1.03
090

UMAG

2.10
2,07
1. 76
1.85
le74
1. 64
1.95
1.78
1.73
1. 69
1.35
1.95
le17
1.6%
1. 75
1.65
1.87
le74
1.6
1.82
2405
1.95
2.28
2.12
leb6%
2617
1.95
l.41
2005
1. 65
1.83
1.89
1.52
l.64
2025
1.89
1.79
2013
1.52
1. 69
2435
2033
1.51
1.50
2016
2.38
1.87
2016
1.98
1.69

ENCRG

ERGS

lel5:
2e9TE
1.38E
4e T2E
Z2e27TE
le 12E
Se4TE
2 58E
24U4E
1e15E
Se94E
4e 96C
le58E
Te 51c
le35¢t
4¢USE
Se43E
2 33E
lelbE
20 99E
le31€
le24E
2602E
le256E
20 80E
1.20E
20 81lE
1.29E
3,13t
2e40E
5¢ 69E
le4lE
LeTlE
Se91E
3e92E
le 24cC
Te56C
le 96€
Te28E
1. 70E
lelSt
3.29E
3. 78E
1e57E
20 AVE
ledbtE
6e 65E
Se84c

12
12
11
11
11
11
11
11
11
12
12
11
11
12
11
11
11
11
11
11
12
11
12
12
11
12
11
11
11
11
12
12
11
12
11
12
11
12
11
12
12
11
11
11
12
11
11
11
11
11



14

DATE
YR MO DA

630305
630305
63J305
630301
630301
630225
630217
63025
630206
630205
630203
630203
633127
630127
639127
630114

A4P
MM

Te5
Je N

".o
2.3
9.8
4e5
1.8
1.5
1.8
2.1
De8
1% 5
9.¢C
12.C
1.5

D—wAVE

MOT
U D

9

OO0V JVCUOUOT VLo

PER
SEC

e25
‘;.. ')‘-l
Ne25
Tel3
fe27
le 17
Cel5
Celéb
0el5
Cel7
"e18
fa15
Cel5
0e22

TR

ODNNNNYDNNNOOINON

AMP
MM

127.5
255
120.0
14.3
2643
Ue0
2.3
21.8
15.8

30.0
450

S—-WAVE
PER
SeC

Je32
Je3V
Ue 28
0436
De 30
0.00
0e31
0633
Je31l
De25
Je 30
Ne32
0¢30
De35
%e35
0Oe 3L

T

14
14
14
1e
14

14
)
14
14
i4
14
14
i4
14
14

Sel

Te3
Ue?
To &
0.9
Te &
a.o
Tek
To &
Tot
7.5
Tet
Te 6
7.5
Te5
765
7.2

SMAG

le58
090
1.59
0.61
0.91
0.00
1e45
0. 90
068
%.98
1l.22
1.28
1.03
l.01
Ce93
lel4

MAGNI TUDE
PMAG MAG
1.13 1.58
020 0690
1.13 159
0.00 Q.61
1.04 0691
1.36 le 36
l.10 le45
0. 82 Qe 90
Ne68 Je68
0.82 D98
0.88 1.22
0.30 l.28
1.58 l.03
1.52 l.01
1.64 J.93
0.50 lelé

UMAG

2017
1.8
217
le 46
2435
2 46
2429
2.06
1. 89
2. 06
2007
le 45
24 82
275
2088
le57

ENERGY

ERGS

6e33E
3. 84E
Te.28E
lel2t
4e05E
2. 73E
3e94c
3.97E
1+ 53E
Se4TE
le 54E
20)CE
6e 73E
6e30E
4o 4SE
1e10E

12
11
12
11
11
12
12
11
11
11
12
12
11
11
11
12



o

DATE
YR MO DA

621231

621223

621220

621220
621220
621220
621220

621216
621216
621216
621216
621215
621215
621211

621210
621210
621209
621208
621208
621208
621206
621207
621206
621206
621206
621202
621201
621130
621130
621130
621130
621126
6211¢«1
621117
621117
621117
621117
621117
621116
621116
621116
621116
621116
621116
621116
621116
621116
621116
621116
621116

TIME
HR MIN

w

N
- ) ) N W
OWHrprONNO &

o o0 s oo
-

w

b ot
[CRCREY]
.
-
© »

15:
23:30
22:53

6:36

6:13
20:12
16212

4228
19:16
11:38
17:56

w

172 2
11: 5
9:32
6:28
2:25
18: 9
18:25
22:25
22:35
10:44
10:46
22:59
22:52
17:35
13:32
6247
13:37
11:48
11241
11237
11236
11:32
11:3C
10:23
10:20
10: 7
102 7
9:52

AMP
MM

9.C
0.0
3'0
245
0.8
4e5
1.9
4.2
4e5
23
2.3
5.3
445
8.3
0.0
3.8
3.0
1.5
0.0
3.0
6.0
2.3

wWw
)
+0

2845

N
-
0.0 0 @
SPOO®

o o 0 0 O
NODUVUVMOOOUVWW

~N
NOOHMHMWOOUNW
°

-
LR
L]

12.C
21.0
105
3.0
3.0
0.C
0.9
1.0
3.3

P-WAVE

MOT
U o

OCO0OCoO0COUCCOCCO OC O DOCUCCCOVUOOOO [=

oCccC

CO0 CooOoLOocCccCccC

PER
SEC

0.30
C.0N
0.30
Ce22
0.25
0.27
Ne22
0.27
0.30
0.30
0.27
0022
0.25
0el7
0.00
0,20
0.12
O.18
0.00
0.2C
O.16
0.20
0.26
0.28
0.19
0.17
C.15
0.16
0.30
0.30
0.25
0.17
0.00
0,00
0.15
0.19
Cel5
0,00
0.0C
0e.28
027
026
0.23
Ce24
027
0627
0.00
0.21
0.20
0e25

TR

DONOPDODEIROIDIYNDODINRVNONNNDDDDOPRONNOONDOPOROORPRDOO®O ®

AMP
MM

120.0
32.3
2845
2545
31,5

105.0
39.0
44.3
72.0
33,0
35.3

114.0
7645
49,5
18,0
21.8
13,5
13,5
21.0
50.3
2845
555
36.0
24,0

0.0
120
1645

0.0
43,5

06C

0.0
270
15.0
18.0
19.5
263
18,0
1665
16.5
34,5
31.5

0.0

0.0

0.C
51.0
18.0
16.5

Q.0
27.8
6165

S-WAVE

PER
SEC

0030
0.30
0,30
0033
0+ 30
030
0. 30
0.30
0e 30
030
0. 31
0e 31
0030
0e 33
0¢30
00 34
0.28
0.28
0035
0. 20
Ce 30
0030
0.30
0.00
0. 29
0031
0,00
0.30
0.00
0.00
0.27
0.30
0.30

0.28
0.33
0,30
0.30
Ce 30
0. 30
0,00
0.00
0.00
0.30
0.30
0.33
0.00
0. 30
0. 30

TR

14
14

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

14
14

14

14
14
14
14
14

14

14
14

14
14

14 |

14
14

14
14

5-P

SEC

Te7
0.9
Te2
To b
T8
Teb
Teb
Te?
Te7
1.1
Teb
Te8
Te2
Te3
0.0
Te&
7.6
7.‘
0.0
Te&
Te5
Te6
Teé
Teb
0.0
Te8
Teb
0.0
Te&
Ce9
T
Te b
8.1
0.0
Teb
Te5
Te7
Te7
C.0
Teb
Te7
0.0
0.0
%.0
Te4
T.6
0.0
0.0
Te&
Teb

SMAG

1.57
1.00
0.95
0.87
0.99
1.51
1.08
lel4
1.35
1.C1
1.03
le54
1.37
lelb
0.75
0,79
0.64
N.66
0,80
lel6
1.11
1l.23
1.05
0.87
0,00
0.58
0.70
0.00
1.13
0,00
0.00
0,95
0,67
0.75
0.78
0,93
072
0.71
O.71
1.03
099
0,00
0,00
0.00
1.20
0.75
0.68
0.00
0.93
le28

MAGNITUDE
PMAG MAG
lel5 1.57
2.0C 1.00
C.68 095
0,73 0,87
0.13 0.99
0.89 1.51
0.61 1.08
0.86 le 14
0.85 135
0.55 1.01
0.59 1.03
1.04 le 54
0.91 1.37
1.37 le16
0.00 0. 75
0.94 0.79
1.23 0, 64
0.60 0. 64
0.00 0.80
0.85 le 16
1.28 l.11
0.72 1.23
0.72 1.05
0.76 0.87
1.85 1.85
0,32 0.58
C.85 0.70
1.89 1. 89
0.74 1.13
1«55 1. 55
0.98 0.98
0.62 0,95
0.00 0.67
0.00 0.75
1.04 0. 78
0.57 0.93
0.74 0,72
0.00 0. 71
2.00 0.71
0465 1,03
0s52 0.99
1.32 1.32
1.62 1o 62
1.30 1.30
0.71 1.20
0.71 0.75
0.00 0.68
0.30 0. 30
0.39 Ne93
N.78 1.28

UMAG

2012
1,90
1.64
1.80
lel7
1.89
1e68
‘..86
1.82
1,52
1.59
2011
1.95
2.56
1.65
2,04
257
1.75
1,70
1,95
249
1.82
le74
1.75
2.98
1.52
2,09
3.11
1.7C
252
2.01
1.82
157
1.65
2428
1.7C
1.982
1.61
1.61
leb4
1.53
2034
2468
2.34
1.71
1.71
1.55
l.38
1.49
1.81

ENERGY

ERGS

6665E
S5e94E
‘. 725
3.39E
Se68E
5.21E
8e44E
1.07E
2.61%
6e2CF
6eT1F
5e80F
2.92F
le16F
2.01E
20 4RE
1.29¢
1.29€
2.56E
le17E
9.69¢%
1.62F
Te28E
3.43E
2e14F
9.86E
1.64F
2.58E
1.03F
6.19E
Seéét
4e92F
1.43F
2.01E
2433E
4o 45E
1.77E
1.71F
1.71¢
60 T3E
5.68E
2.37E
8.30€
20 13E
1l.38€
2.901E
1.51E
2.93€
4e49E
1.95%

12
11
11
11
11
12
11
12
12
11
11
12
12
12
1n

1
11
11
11
12
11
12
11
11
13
10
11
13
12
12
11
11
11
11
11
11
11
11
19

11
11
12
12
12
12
11
11

10
11

12



LY

DATE
YR MO DA

621116
621116
621116
621116
621116
621116
621115
621115
621115
621115
621115
621114
621114
621114

TIME
FR MIN

11:35
9:45
6:13
4:21
4: O
3:35
14:43
8:19
1: 9
0:56
042

14: 7
11:43
10:53

3.8

P-WAVE

MOT
Uubo

cC O €CcCccoOocCccooo

PER
SEC

0.00
0.22
0.26
0.23
0.30
0.20
0.28
0.28
0.29
0.20
0.00
0.20
0.00
0.24

POPOCDOPDDOPDPDD®D

AMP
MM

3445
0.0
29.3
3445
15.8
27.0
0.0
40,5
109.5
31.5
2663
57.8
14.3
6648

S-WAVE
PER
SEC

0. 30
0.00
0.30
0«30
0030
0. 30
0.00
C.30
0.33
0.30
0.28
0.30
C.30
0.32

TR

14
14
14
14
14
14

14
14
14
14
14
14
14

SEC

Teb
Teb
Te &
Teb
Te3
Te2
Teb
T.8
T.8
Te?
0.0
1.6
0.0
Te4

SMAG

1.03
0.00
0. 96
1.03
0,69
0.92
0.00
1.10
1.50
0.99
0.93
1.25
0.64
1.29

MAGNITUDE
PMAG MAG
0,00 1.03
1.04 1. 04
0.42 0.96
0.84 1.03
0.08 0.69
0.24 0,92
l.14 l.14
0.94 1.10
1.13 1. 50
0.62 0.99
0.00 0.93
D.72 1.25
0.00 0. 64
0.85 1. 29

UMAG

1.93
2.11
le4é
1.89
1.04
1.35
2.13
1.93
2011
1,73
1.86
1.82
1.55
1.9C

ENERGY

ER

6. T3E
Te15E
4.96E
60 T3E
1.57E
4.27E
1.08E
9.05E
4 98F
Se68F
4. 45E
1o 74E
1.30E
2.09E

GS

11
11
11
11
11
11
12
11
12
11
11
12
11
12



12174

DATE
YR MC DA

621113
621113
621113
621113
621113
621113
621113
621112
621111
621111
621111
621111
621111
621110
621110
621110
621110
621110
621109
621109
621109
621109
621108
6211C8
621108
621108
621108
621108
621108
621108
621108
621108
621107
621107
621107
621107
621107
6211C7
6211C7
621107
621107
621107
621107
621105
621105
621103
621103

TIMe
FR MIN

23:56
20325
16:24
3:33
19: 1
17:31
15:57
20: 3
20:52
7:
6:43
6: 0
5:57
5:24
4:57
4:21
1: 7
C:34
19:43
2:29
2324
1:42
19:28
16:15
18: 1
17:55
15:27
14:27
14:13
1C: 5
6:59
12:46
12:46
12:28
10: 0
5:58
9:55
9:49
9:33
6:39
€:39
5:16
4:49
6:14
3:15
22:21
16:37

ArVP

0.C
260
4.0
0.0
2.0
40
4eC
0.C
0.0
0.C
0.C
0.0
0.0
1.0
4.0
3.6
0.0
3.0
0.0
o.o
50
2.0
2.C

3.0
4eC
0.0
0.0
';).0
2.0
o.o
0.C
CeC

l.C

P-WAVE

MaT
UuoD

(=N =) [~ N = Rw] (el w]

00O

[=Rw e

OO0 OO0

o

PER
SEC

0.00
0,00
0.C0C
Ce.0P
0.00
0e24
0e30
0.,0C
0e25
0.25
030
0.CO
0.27
0.00
Oelé
020
000
0.23
0.30
0e25
0.00
0.00
0,00
0.00
0.00
0.00
015
0.27
0.23
0.0G
0.20
C.00
0.00
0.18
Nel7
0e22
0.15
0.15
0.22
G.00
0.0C
0.C0
Oel7
0.00
0.0C
0,00
Oel5

TR

N O COODNND NNOONONDNCDOOOOCHDRIPOINNOWOX®®®O PO 00D

AMP
MM

22.C
16.0
2640
38.0
42,0
0.0
111.0
20,0
2640
0.0
6640
10.C
5440
14,0
2640
4640
2060
28600
6360
2840
13.C
12,0
14.0
15.0
22.C
24.C
27,0
44,0
2060
10.0
100
21.0
15.0
6440
24.0
1640
2640
27.C
2660
12.0
10.0
86,0
20,0
8.0
10.0
18.C
12.C

S—-WAVE
PER
SEC

0. 30
0.31
0. 32
0.30
0.30
0.00
0.33
C. 30
0.32
0,30
0.31
0.31
0. 30
0.32
0. 30
0.33
0.30
0. 30
0.31
0.33
030
0.31
0.30
0.30
0. 30
0.30
0. 30
0. 32
0.32
0.34
0. 32
0. 32
C.30
0. 30
0.32
0. 30
0. 30
0,30
0. 3C
0. 30
0.30
0.25
0.31
0.30
0430
0.31
0629

TR

14
14
14
14
14

14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

S-pP

SEC

0.0
0.0
0e0
0e0
0.0
Te4
75
0.0
Teb
Teb
Te 6
0.0
Te5
060
Te5
Te5
0.0
Te5
Teb5
Teb
Ce0
0.0
0.0
0.0
062
0.0
Teb
Teb
6ot
De0
Teb
0.0
CeD
Te7
Teb6
Teb
Teb
Te6
665
0.0
0.0
0.0
Teb
0.0
0.9
0.0
Teb6

SMAG

0,83
0.68
0.89
1.07
1.11
0.00
1.51
0.79
0.89
0.00
1.30
0.48
1.22
0.62
0e91
1.12
0.79
094
1.28
0.88
0.60
0.56
Q.64
0.67
0.83
0.87
0.92
l.11
0.77
0e46
0ed?
C.79
0,67
1.30
0.85
0.69
0.91
Ce.92
0,91
Ce57
0049
0e45
0.78
0.39
0.49
0.74
0.58

MAGNITUDE
PMAG MAG
0.00 0.83
0,00 0.68
0,00 0. 89
0,00 1.07
0.00 lell
le36 1le 36
0,90 1.51
0.00 079
D56 0. 89
Ce86 D0 86
0.80 1.30
0,00 0.48
0.84 122
0.00 Ne 62
0.92 0e91
0.97 1l.12
0.00 0. 79
0,60 Qe 94
0.80 1.28
086 0.88
0,00 00 60
0,00 0. 56
0.00 0o 64
0,00 06 67
0.00 0,83
0.00 Ce 87
Ne.56 0,92
D84 le11
0.86 0677
0,00 Oe 46
0.85 Ge 47
0.00 0. 79
0,00 0.67
1le12 130
0,75 N.85
Ne62 0o 69
1.04 0.91
1.04 0092
0692 0e 91
0.00 0657
0,00 0649
0,00 0¢ 45
0,75 0.78
0.00 Ce 39
0.00 0e 49
0.00 Qe 74
056 Ne 58

UMAG

le74
l.58
177
1.98
2,02
2040
1.87
l.7C
159
1.36
177
1.37
1.84
1.50
220
2,07
1.7C
le6€
177
1.89
1.51
1.45
1.54
1.57
le74
le78
1.80
1.84
1,91
1.32
1.95
l.68
1.57
2.28

1.94

2.28
2,28
1.9°
1.48
1.40
le43
1.94
1,30
1.40C
1s62
1.8C

ENERGY

ERGS

2925 11
1l.54F 11
3,66E 11
8.04E 11
9.68E 11
2.73E 12
Se10E 12
2.45E 11
3.66% 11
3,29 11
2013E 12
6e4lE 10
le54c 12
1.15¢ 11
3.98F 11
le01lE 12
2445E 11
4,57E 11
1.96E 12
3.52E 11
1.09¢ 11
9,02 19
1.26€ 11
lo43% 11
292E 11
3.43E 11
40275 11
9,69F 11
2.25E 11
5e81E 10
6014S 10
2.46% 11
1.43E 11
2 10E 12
2,15 11
1e.61E 11
3,982 11
4e27€ 11
3.98¢ 11
9.42F 1€
6469C 1°
5¢66E 10
2434F 11
4e40E 10
6069E 10
1.92€ 11
9.86F 10
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