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1.0.0 INTRODUCTION
From June 13 to July 14, 1979, MicroGeophysics Corporation
conducted a passive and active seismic survey in the McCoy,
Nevada area (see figure 1.1, Lo¢ation and Index Map). The
seismic surveys were conducted to aid in the evaluation of the
geothermal potential of the area. Passive seismic techniques
employed include microearthquake mapping with measurement of
acoustic rock properties and P-wave delay. The active seismic
method employed was a pseudo-refraction survey of the area.
Each of these methods is summarized below. A more complete
discussion is contained in the Method Appendix.

1.1.0 Microearthquake Mapping
Microearthquakes are natural, discrete, seismic disturbances.
These disturbances are the result of catastrophic rock failure
under stress. Microearthquakes and microearthquake systems of
varying activity lefels have been observed at every proven geo-
thermal area. Microearthquakes and the implied contemporaneous
tectonism are a necessary ingredient for a commercial geothermél
occurrence (Lange and Westphal, 1969; Ward and Bjornson, 1971;
Ward and Jacob, 1971; Hamilton and Muffler, 1972; wWard, 1972;
Combs and Hadley, 1977). Microearthquake activity indicates
that active tectonism is currently occurring, therefore, the
associated porosity and permeability are being augmented. The
zone of iﬁcreasing porosity and permeability can be an excellent
geothermal target and may contain either the reservoir itself

or the circulation path for geothermal fluids. The microearthquake

3
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method does not, however, directly indicate either sufficient
temperature or sufficient water recharge for a commercial

system.

Mapping of discrete events for a geothermal area produces data
for fault locations. First-motion studies produce data on

the type and style of faulting and the direction of motion on
faults. The statistics of occurrence of microearthquakes is

used to compile a recurrence curve and to characterize and

compare active geothermal areas. Strain release can be cal-
culated, and can be interpreted in terms of total energy and

fracture area associated with the microearthquakes.

1.2.0 Rock Properties
The velocity of P- and S-waves transmitted through rock is
changed slightly by changes in rock temperatﬁre. Fractures in
rock also change in P- and S-wave velocity in rock to some
degree. If velocities are measured with a high degree of con-
fidence, it is possible to isolate one of the requirements for
a geothermal reservoir fracture pofosity.

1.3.0 P-Wave Delay
When strong earthquakes occurring at large hypocentral dis-
tance are recorded, individual phase arrival times can be used
to provide information about subsurface structures or to
delineate areas of abnormally high temperature. Stations in
the seismic array will show relative advances or delays in
arrival times when the arrival times are compared to the

average velocity of a chosen phase. The variations in arrival

MICROGEOPHYSICS



times reflect differences in velocities near the stations
caused by structural variations, lithologic variations or
temperature variations. A model of subsurface velocity and an
accompanying geologic model can be made to fit the observed
advances and delays.

1.4.0 Pseudo-Refraction
Blasts with accurate origin times and locations can be utilized
to develop a three-dimensional velocity model of the area

underlying the seismic array. Blasts from different guadrants

of the array will provide travel time information at different
azimuths for each station. Travel times vs. radial distances
to the shots can then be iﬂterpreted in terms of a three-

.

dimensional velocity model.

This report includes sections on geology, historical seismicity,
operations, pseudo-refraction, microearthquakes, associated rock
properties, and P-wave delay. The final sections are a com-
posite interpretation and a summary of conclusions from pre-
vious sections. Appendices include information about the

instrumentation and methods used.

MICROGEOPHYSICS _|
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2.0.0 GEOLOGY AND HISTORICAL SEISMICITY
2.1.0 Geology of the McCoy Area

2.1.1 Introduction

Major rock units in the McCoy, Nevada area include upper

Paleozoic formations exposed in the New Pass Mountains;

Mesozoic sedimentary, volcanic and intrusive rocks found at the

——— ———

surface or underlying much of the area; Tertiary sedimentary

and volcanic rocks and Pleistocene sediments, which together
cover nearly the entire surface. The area has been the site of
extensive marine sedimentation during the Paleozoic and Mesozoic

eras. The marine sediments have been involved in some or all of

e

three episodes of deformation; one Permian and two Jurassic

in age. During the Cretaceous period, uplift and metamorphism

accompanied intrusion of granitic plutons. Continued uplift

-

—_——

and volcanism during the Tertiary period produced great volumes

of rhyolite, andesite-and basalt-tuffs, flows, and tuffaceous

sediments. Normal faulting, culminating in Pleistocene time

and continuing to the present, formed the "basin and range"

=

structure and topography which characterizes the area today. i

Figure 2.1 shows major rock units and structure in the survey

————

area.

2.1.2 Paleozoic and Mesozoic Geology

The oldest rocks found in or near the study area are late
Paleozoic cherts, greenstones and siltstones. They are exposed
" only in the New Pass Mountains and appear to be correlative

with the Pennsylvanian and Permian Havalla and Pumpernickel

MICROGEOPHYSICS .
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Formations described elsewhere in Nevada. Because the tectonic
style of these rocks differs from that of younger, overlying
formations, the upper Paleozoic rocks are thought to have been

deformed in the Permian Sonoma orogeny.

Mesozoic rocks in the area include Triassic and Jurassic marine
sedimentary rocks, middle Jurassic mafic intrusives and extrusives
_which form a lopolithic complex, and granitic intrusions of
Cretaceous age. The Triassic sedimentary section varies

laterally from east to west across the study area. The section
begins with a thick basal chert conglomerate and continues con-
formably through the thin bedded limestone and siltstone of the
Favret Formation, the massive limestones of the Augusta Mountain
and Cane Spring Formations, and ends with the quartz sandstone
(with minor limestone, shale and chert conglomerate) of the

Osobb Formation.

In the Clan Alpine Mountains to the west, the Traissic section
is present. The section in the Clan Alpine Mountains differs
slightly from equivalent rocks to the west, in that the upper-
most portion contains significant carbonate plus local lenses
of chert conglomerate which thin to the west, indicating a
source area to the east. It is probable that the source of
the conglomerates is the same as the New Pass-Aﬁgusta Mountain
area conglomerate. The upper Paleozoic cherts are a likely
source, and may have been exposed repeatedly throughout the

Triassic period.

MICROGEOPHYSICS




The contact between the eaétern and western Triassic sections
is not exposed. It is thought to be a thrust fault with a
fairly small displacement. Faéies relations suggest near shore
deposition in the Clan Alpine Mountain area during late
Triassic time. The area emerged in early Jurassic time and

the shoreline migrated to the west where deposition continued.

During the middle Jurassic, the first of two Jurassic episodes
of deformation produced broad, east-west trending isoclinal
folds in the Triassic age and older rocks. At the same time,

a quartz arenite was deposited, followed immediately by the
extrusion of a large volume of basaltic lavas and fragmental
rocks. The quartz arenite and basaltic lavas were then
intruded by a body of gabbro, K/A dated at 150 mYo. The gabbro
is highly differentiated at its margins including the rock
types picrite, olivine gabbro, hornblende gabbro and anorthosite.
The intrusion of the gabbro produced thrust faults in the
arenites and basalts in an anular pattern away from the in-

trusive center.

A second pulse of Jurassic deformation produced north-south
trending folds in the entire stratigraphic section, including
the gabbroic complex. Thrust faults are common throughout the
Triassic and Jurassic action but displacements appear small.
They may represent local slides during early phases of folding,

or even soft sediment deformation during deposition.

MICROGEOPHYSICS |




10

Granitic pultons of Cretaceous age are common throughout Nevada.
The two small bodies of granodiorite exposed in the Clan Alpine
Mountains intrude the Triassic siltstones and shales but seem
too small to have been responsible for the degree of regional
metamorphosis present here. For this reasoﬁ, it is thought
that the small granodiorite bodies may be cupolas at the top of
a much larger pluton present in the area at shallow depth.
Intrusion during the Cretaceous period was accompanied by
regional unlift which continued throughout the Tertiary.

2.1.3 Cenozoic Geology
Tertiary and Quaternary age rocks are present at the surface
over most of the study area. The oldest Tertiary rocks in
the area consist of andesitic tuff breccias and basalts, K/A
dated at 27 myo. These unconformably overlie Mexozoic sed-
imentary rocks. The northern Clan Alpine Mountains are
mantled by a wéll layered succession of welded tuff varying in
thickness from 100 to 1000 ft, with lacustrine or airfill ash
interbeds. Interfingering with this are sedimentary units

which have been dated as 26-21 myo.

Late Tartiary and Quaternary high angle faults are the single
most common structural feature in the study area. Most trend
in a northerly direction. Dip slip displacement has been the
dominant movement on these faults, resulting in the typical
"basin and range" topography of the area. Continuing faulting,
erosion and sedimentation have filled the intervening valleys

with thick units of relatively unconsolidated sediments.

MICROGEOPHYSICS
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2.2.0 Historical Seismicity
Seismicity in Nevada has been monitored by the Mackay School
of Mines in Reno using a network of seismographs generally
spread throughout the state at a 50-100 km spacing. Catalogs
of the earthquakes located by this network, list events located
since 1970. From 1916-1951 a two component horizontal Wiechert

seismograph was in operation in Reno.

The closest seismograph to the McCoy area, operated by Mackay
School of Mines, is about 50 km west, in the Stillwater Moun-
tains. The single instrument coverage of the prospect area at

that distance is not very good.

Epicenter maps from 1970-1974 show very little seismic activity
in the McCoy prospect area as no large earthquakes were located

" there between 1916 and 1951. A definate north-south tfending
line of earthquakes exists south and west of the prospect area.
Figure 2.2 shows the seismicity for Nevada between Juiy 1, 1974
and December 3i, 1974. This map indicates the average seismic
acitivty in the prospect area for any given 6 ?onth time interval

between 1970 and 1974. One can see that the prospect area is

located in a seismic gap on this map.

Earthquake distribution and fault mechanisms in the north-south
trend of earthquakes south and west of the prospect area show
a northerly trend of epicenters east of the Dixie Valley fault.
At about 39°42'N, and 118°5'W this northerly trend changes to

a west-northwest trend which seems to cut across Dixie Valley.

MICROGEOPHYSICS
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Fault plane solutions for both the north trending and west-
northwest trending zanes of hypocenters are consistant with
predominantly normal faulting along fault planes oriented
either northeast-southwest or east-west (Ryall and Malone,
1971). These fault planes dip southeast at about 45° and

north at a steep angle respectively. Figures 2.3 and 2.4 show
the earthquake distribution and fault plané solutions mentioned
above. The northernmost earthquakes in Figure 2.3 are the
closest historical earthquakes to the McCoy prospect area.

This closest trend of earthquakes lies about 30 km southwest

of the center of the McCoy survey area.

MICROGEOPHYSICS
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3.0.0 OPERATIONS_

A passive and active seismic survey was conducted in the McCoy,
Nevada area between June 13 and July 14, 1979. Thirty-one
days of recordings were obtained. Data quality was generally

good with less than 10 percent loss due to wind and cultural noise.

In all, twenty-two stations were occupied during the survey.
Station locations are shown in Figure 3.1. Table 3.1 lists
station locations. Station placements were determined by con-
sideration of access, array geometry, and uniform coverage of

the target area.

Where a hard rock outcrop was available, the seismometer was
cemented to the outcrop and covered with soil to reduce wind
noise. Where hard rock was not available, the seismometer was

buried from one to two feet into the soil.

During the survey, three blasts were monitored in order to make
pseudo refraction measurements. The blasté were located in
abandoned mine shafts and covered with soil in order to-increase
maximum coupling energy. At each blast location a seismometer
and MEQ-800-B seismograph recorded the origin time of the blast.
All three blasts were of sufficient energy to be recorded at all
stations in operation at the time of the blasts. Figure 4.1

and Plate 5.1 show station and blast locations.

Seismograph stations consisted of an L4-C vertical seismometer

and an MEQ-800-B smoked paper recording system. Stations

MICROGEOPHYSICS
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TABLE 3.1

Station Locations and Time Corrections
Origin at 39°50'N, 117°35'W, Datum 1200 m

X (km)

-7.55
-2.75
-0.66
-2.10
+0.05
+0.18
+8.10
-3.26
-2.16

. -6.76

-5.02
+2.53
+8.24
+8.02
+6.02
-2.72
+3.55
+4.52
+4.36
+4.36
+9.10
+7.12

Y (km

-2.55
+9.54
-5.52
-5.00
+3.71
-2.08
+3.82
-7.74
-4.19
+1.09
+11.02
+8.11
+2.12
-0.75
-5.00
+6.69
+2.83
=3.33
+0.41
-7.24
-4.90
+8.05

18

Z (km)

+.290
+.070
+.665
+.685
+.210
+.836
+.379
+.487
+.701
+.272
+.039
+.171
+.385
+,517
+.563
+.100
+.254
+.487
+.333
+.563
+.548
+.324
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l, 2, 3, 5, 6, and 8 were telemetered to a central location
at station 9. Details of the equipment used are contained
in the instrumentation appendix. Figure 3.2 is a detailed

operations schedule for all stations.

MICROGEOPHYSICS
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4.0.0 PSEUDO-REFRACTION SURVEY

4.1.0 Introduction
This section of the report describes the pseudo-refraction
survey condﬁcted in the McCoy area. Three blasts are used
to determine the velocity structure underlying the survey
area. The blast locations and stations which are operating
at the time of these shots are shown in Figure 4.1. This
section includes discussions on data processing teghniques
fbr pseudo-refraction and observations obtained from the
pseudo refraction survey.

4.2.0 Data Processing Techniques
P- and S-wave arrivals from the blasts were picked off from
smoked paper records at each station. The shot origin time was
picked from a seismograph record obtained at the blast site.
Travel times to each station were determined for each blast and
plotted vs. radial distance to the station. The points obtained
in the travel time-distance plqt can be fit with straight line
segments which have slopes and time axis intercepts representing
the inverse velocities in the_ depths to different refractors i?
a layered earth model. Figure 4.2 shows the composite travel

time-distance curve for all three shots at McCoy.

Once a first approximation of a layered earth model is made
using the composite travel time-distance curve, computer
processing is used to refine the model. The computer program

is a refraction forward modeling routine. The user must input
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a desired velocity model, actual travel times and distances for
each receiving station. 1Initially, all travel times are cor-
rected to'a datum by subtracting time from each station based

on a uniform first layer velocity. After the initial corrections,
the travel times at each station are changed to reflect the
actual velocity of the first layer under each station. Tables
4.1, 4.2 and 4.3 show the station distances, raw travel times,
velocities of first layers, elevation corrections and final
corrected travel times for each blast. The elevation corrections

were made along a downward vertical path rather than along an

average inclination angle.

The corrected travel times listed in Tables 4.1, 4.2 and 4.3
are then input into the computer program to obtain a finalized
best fit to a layered earth model. Residuals from this best

fitting layered earth model can then be analyzed.

Table 4.4 lists stations and their time residuals from a best
fitting layered earth model. The best fitting model used is

shown in Figure 4.3, along with raypaths to each refractor. §

Time residuals at each station are accounted for by replacement

of material of one velcoity with material of another velocity

——

under the station. This solution is necessarily indeterminate
unless the velocities used for each material are fixed. 1In

this case, the velocities are fixed to the 4.0 km/sec, 5.0 km/sec
and 5.75 km/sec values obtained for the layered earth model.
Using these velocities travel times through 100 meters of each

material are:

MICROGEOPHYSICS .
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TABLE 4.1
Shot #1 Data
Shot Locatioms: X (km) Y (km) Z (km) Time (Day, Hr:Min:Sec)
Origin: -6.76 +1.09 +.272 189,06:37:03.73
Radial Raw Velocity Corrected
Distance Travel Time of Surface Travel Time

Station (km) (sec) Layer (km/sec) (sec)
1 3.75 1.09 5 .98

9 7.00 1.59 5 1.40

5 7435 2.02 4 1.91

6 7.64 2.12 4 1.91

3 9.00 1.96 5 1.77

2 9.33 2.24 4 2.1.7

19 11.17 2.65 4 2.51
12 11.62 2477 4 2.67
18 X213 2.82 5 2.67
20 13.92 2.98 5 2.81
13 15.06 3.39 4 3.24

7 15.12 3.37 4 3.22

22 15.57 3.42 4 3.28
21 16.90 3.64 5 3.48
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TABLE 4.2
Shot #2 Data
Shot Locations: X (km) Y (km) Z (km) Time (Day,Hr:Min:Sec)
Origin: . +8.10 +3.82 +,379 190,05:48:4.70
Radial Raw Velocity Corrected
Distance Travel Time of Surface Travel Time
Station (km) (sec) Layer (km/sec) (sec)
19 5.06 1.18 5 1.07
12 7.01 1.57 4 1.48
18 8.01 1.83 5 1.69
5 8.06 2.11 4 2.07
21 8.78 Lsdt 5 2.01
6 9.91 2.50 4 2.29
20 1).70 2422 5 2,36
3 12.82 2.85 5 2.67
9 13.05 2.88 5 2.69
10 15.12 3.37 5 327
8 16.22 3.59 e 3.45
> | 16.90 3.55 5 3.44
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- TABLE 4.3
Shot #3 Data
Shot Locations: X(km) Y (km) Z (km) Time (Day,Hr:Min:Sec)
Origin: -2.10 -5.00 +.685 194,14:24:03.33
Radial Raw Velocity Corrected
Distance Travel Time of Surface Travel Time
Station (km) (sec) Layer (km/sec) (sec)
1 6.00 1.40 5 1.20
18 6.87 1.84 5 1.61
20 6.85 1.79 5 1.54
10 7.70 Lild 5 1.53
19 8.43 2.23 4 2.01
21 11.20 2.62 5 237
13 12.60 2.94 4 o
7 13.50 3.06 4 2.83
12 13.88 3.26 4 3.08
2 14.56 3.48 4 3.33
22 15:93 3.80 4 3.48
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TABLE 4.4
Travel Time Residuals
- is early arrival + is late arrival
Shot #1 Shot #2 Shot #3
Residual Residual | Residual

Station (ms) Station (ms) Station (ms)
2 +10 1 -110 1 -300
3 -280 3 -170 2 +100
5 +70 5 +90 7 -120
6 -10 6 0 10 -310
7 -100 8 0 12 0
9 -280 9 -180 13 -80
12 +50 10 +30 18 -80
13 -60 12 =220 19 +10
18 -50 18 -210 20 -140
19 -30 19 . =250 21 -180
20 -210 20 -290 22 +70

21 -200 21 -50

22 -150
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25 milliseconds at 4.0 km/sec

20 milliseconds at 5.0 km/sec

17 milliseconds at 5.75 km/sec
Thus interchangihg 4.0 km/sec and 5.0 km/sec material gives
a 5 ms travel time change per 100 meters of interchanged
material and interchange of 5.0 km/sec and 5.75 km/sec material
gives a 3 ms travel time change per 100 meters of interchanged
material. These values of 5 ms/100 meters and 3 ms/100 meters
are corrected for the average refraction angles shown in Figure
4.3. The corrected values become 9 ms/100 meters of 4.0 km/sec
and 5.0 km/sec interchange and 6 ms/100 meters of 5.0 km/sec
and 5.75 km/sec interchange. Thus, one must add enough faster
_material at a station to account for an early arrival (negative
travel time residual) or add enough slower material at a sta-
tion to account for a late arrival (positive travel time re-
sidual). Deviations from the layered earth model under each
shot point also must be accounted for. Thus the total travel
time residual must be accounted for by material replacement
both at the shot and receiving station. This is best accomplished
by shifting the time residuals at each receiving station for
each shot based on the velocity structure under each shot point.
The shifts used in this survey were:

Shot #1 + 90 ms

Shot #2 + 70 ms

Shot #3 + 90 ms

MICROGEOPHYSICS
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All three shot points.are located where 5.0 km/sec material
is at or very near the surface. Thus this high velocity
material would account for part of an early arrival at a
receiving station. Also, a late arrival at a receiving
station has to be made even later to compens

high velocity material at the shot point.

The travel time residual at the station (after shifting to
account for the material present at the shot point) is then
accounted for by moving the 5.0 km/sec layer up or down. The

5.0 km/sec layer is moved up to account for negative travel

time residuals (early arrivals) and moved down to account for
positive travel time residuals (late arrivals). The resultant
depth to the 5 km/sec layer is then plotted on a map ét the

point where the seismic raypath traveling at the critical re-
fraction angle intersects the 5.0 km/sec layer. If the 5.0 km/sec
layer is moved to the surface, and there is still a resultant
travel time residual, the resultant travel time residual is
accounted for by moving the 5.75 km/sec layer up at a rate of

100 meters/6 milliseconds. When the 5.0 km/sec layer is moved
down to account for positive travel time residuals (late arrival
at the receiving station), the travel time residual is accounted
for totally by changing the depth of this 5 km/sec layer, under
the assumption that the 5.75 km/sec layer is too deep to actually
be the refractor on which the seismic ray travels to the

receiving section.

MICROGEOPHYSICS




The depths to each layer which have been plotted on the map
are then contoured to show the resulting three-dimensional
velocity model. .

4.3.0 Observations
Plate 4.1 shows the contour map of depth to the 5 km/sec layer.
It can be seen that the 5.0 km/sec layer is at the su?face in
the southwest and east-central sections of the survey area.
These areas are highlighted with vertical lines on Plate 4.1.
The 5.0 km/sec layer drops off steeply to the north, east, and
west respectively of these highs. The maximum depth, near
station 5 in the central part of the array, is about 3.5 km.
Areas where the 5.0 km/sec layer is deeper than 2 km are
highlighted in a dotted pattern on Plate 4.l1. These steep
gradients may represent faulting with a considerable amount

of dip-slip displacement.
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5.0.0 MICROEARTHQUAKES

5.1.0 Introduction
This section of the report concerns the local microearthquakes
detected during the seismic survey of the McCoy, Nevada area.
Seismic activity is low, with 36 microearthquakes being
recorded during the 31 record days. An event is designated
a local microearthquake if it shows a seismic signature with
an S-P time of 5 seconds or less on at least one station. Of
the 36 microearthquakes recorded, 30 were located. Included
in this section are discussions of the detection threshold,
methods used in hypocenter location and the velocity model used,
hypocenters, earthquake occurrence statistics, estimated strain
release, first motion studies, and Poisson's Ratio.

5.2.0 Observations

5.2.1 Detection Threshold

The detection threshold distance is defined as the largest hypo-
central distance at which an earthquake of a given mangitude will
produce a trace displacement of at least 2 mm on the detecting
instrument. Therefore, any event within the detection-threshold
distance would be detected on at least one station if the event
~exceeds the magnitude for which the detection-threshold is calcul-
ated. Detection-threshold contour maps are derived from the trace
amﬁlitude versus distance relationship for various magnitudes,
considering the stafion gain and signal-to-noise ratio. A graph
of Hypocentral Distance vs. Magnitude and MEQ-800 system gain is
shown in Figure 5.1. The detection-threshold contour map as cal-
culated from a magnitude of 0.0 is depicted on Figure 5.2. From
this contour map, it can be stated that for areas within 3 km of

the array the detection-threshold approached a magnitude of -0.5.
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5.2.2 Methods Used in Hypocenter Locations and
Velocity Model

Earthquakes showing good P arrivals at 3 or more stations are
located using a linear increase ﬁith depth velocity model. The
velocity model chosen has a surface velocity of 4.0 km/sec and
an acceleration with depth of .40 km/sec/km. This velocity
model produces a good fit to the layered earth model found in
the pseudo-refraction survey. The layered earth model and the
linear increase with depth model are shown in Figure 5.3. Time
a&vances and delays are added to each station Eased on the
travel time residuals from the pseudo-refraction survey. Table
5.1 lists these advances and delays. The three shots used in
the pseudo refraction survey are then located using the linear
increase with depth velocity model. Station advances and delays
are adjusted until the computed locations of the shots agree with
the actual locations within 1 km in.epicenter. There is less
control on the depth. Depth errors in show locations are 3.7 km,
0 km, and 1.6 km for shots 1, 2, and 3 respectively.

5.2.3 Hypocenters
Plate 5.1 shows hypocenters of the located earthquakes. Table
5.2 lists all of these located earthquakes. All locations are
in km based on a cartasian coordinate system with the origin
at 39°50' north and 117°35' west. The datum is the same as used
in the pseudo refraction survey, 1200 meters above sea level.

5.2.4 Occurrence Statistics
Figures 5.4 and 5.5 are plots of the number of earthquakes

versus time of occurrence. Figure 5.4 plots the number of

MICROGEOPHYSICS |
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TABLE 5.1
TIME CORRECTIONS TO STATIONS

STATION CORRECTION (ms) STATION CORRECTION (ms)
1 ~+ 100 ' 11 0 |
2 - 100 12 0
3 + 250 13 0
4 + 250 14 0
5 -100 15 0
6 - 100 16 - 100
7 0 C17 0
8 + 100 18 0
9 + 250 19 - 100

10 + 250 20 + 100
21 + 100
22 0

+ ms is delay

- ms is advance



TABLE 5.2

EVENT LOG
DAY HR MIN SEC X Y z MAG
169 04 13 14.65  10.4  -12.4 3.5 1.5
169 06 40 11.82 4.4 10.5 3.9 = ]
169 11 03 29.13 17.3 4.0 .2 1.1
171 08 49 21.18  18.8 3.6 .8 0.9
171 18 01 54.53  -5.7 5.0 .8 0.7
171 18 02 40.61  -4.4 4.3 .0 0.5
172 12. 28 5.00 -32.0  -15.8 ) 2.8
172 12 34 15.53 =~32.5  =~i3.7 .9 2.6
172 12 34 23.97 -31.5 =15.3 .6 2.9
172 15 09 32.98 -30.8  -13.6 2 2.1
172 15 15 33,39 -32:8  -14.6 .8 1.9
172 15 21 42.99 -30.1  -15.0 .3 2.2
172 16 50 40.17 =27.5  =11.1 6 3.1
174 04 11 11.93 9.0 14.6 .3 1.1
175 04 22 16.62 -1.6 -5.6 2 -0.9
175 23 46 48.40 5.9 4.8 .8 0.9
176 01 02 32.57 5.8 4.9 8 -0.1
176 02 24 36.85  -3.8 6.3 .3 0.5
176 09 18 7.18 2.0 =23.86 .4 1.8
176 19 16 23.58  10.0 -7.3 .7 0.9
177 12 87 53.10 -0.7 r71:0 4 0.6
182 18 54 9.55 -7.8 -4.9 .8 <01
184 01 07 3.16 3.8  <¥i.0 .4 0.4
186 07 15 39.12 8.3 3.6 .9 0.2
189 02 17 33.09 3.6  =12.0 .4 0.4
189 04 02 8.44  