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ABSTRACT

This report is a seismicity study of the Pacific Northwest region of the
United States; it covers .ne period between November 1961 and August 1965.
During the study, 326 epicenters (SDL events) were located by visual analysis
of film records of short-period seismic data. Magnitudes for these events

ranged from 1.5 to 4.2 and were computed with a method that utilized vertical
component L motion. This method was shown to be compatible with body-wave
magnitudes.

These SDL events were in addition to the 302 events in the area of
interest, ranging in body-wave magnitude from 3.0 to 6.5, compiled
from the National Earthquake Inforuation Service (NEIS) epicenter list. A

plot of the 326 events generally shows the same geographic distribution as
the plot of the NEIS events, except in Oregon where most ,f the SDL events
were located in the historically quiet SE quadrant of the state. Consider-

ably more events were located in Washington and Oregon than appeared on the
NEIS plot, suggesting that the area of interest is far more active than

traditionally thought.

Geotech recommends that the Corps of Engineers refine locations, develop

single-station location techniques, develop travel-time tables for the region,

and investigate depth determinations.
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I. INTRODUCTION

1.1 Subject

This report presents results from the analysis and interpretation of
microseismicity data recorded within the North Pacific Division (NPD)
between November 1961 and August 1965. The area of interest (AI) within
the NPD is bordered by the 110* and 125' West Longitudes and 42* and

49' North Latitudes.

The seismic data examined were recorded on film at Long Range Seismic

Measuremente (LRSM) stations located in the Western United States (WUS) and
at two seismclogical observatories - Blue Mountain Seismological Obcervatory
(BMS0) located in eastern Oregon and Uinta Basin Seismological Observatory

(UBS0) located in northeastern Utah. Also presented is a list of epicenters

which were located within the AI by the National Earthquake Information
Service (NEIS), United States Geological Survey (USGS), Department of the

Interior. ,

1.2 Record 4.ng Sites and Instrumentation

The LRSM stations and seismological observatories were operated under

sponsorship of the Advanced Research Projects Agency, Project VELA-UNIFORM,

of the Department of Defense. The operational parameters at these stations

were closely monitored, ensuring high quality, uniform records. Careful

seismometer installat ion enhanced the quality resulting in recording

magnifications that were generally quite high - seldom under 200,000.

The LRSM stations used short-period Benioff instruments, and the observatories

used short-period Johnson-Matheson instruments. All recording systems had

peak response at about 3 hertz. Table I gives the locations of the recording

sites used in this study and Figure 1 is a plot of these sites. Not all of

these stations were operational at the same time; some were temporary instal-
lations and operated for only a few weeks. In general, only from three to

six of these stations were recording at any one time, but never less than

tnree stations recorded the located events.

774115
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TABLE I

Stations Used in Seismicity Study.

Station Coordinates

Latitude Longitude Elevation
Station (Deg) (Deg) (Meters)

MUWA 48.928N 121.910W 732
CEWA 48.522N 121.687W 274
TKWA 48.794N 119.587W 549
GCWA 48.162N 121.282W 671
ELWA 46.924N 120.730W 975
YAWA 46.511N 119.920W 610
PTOR 45.611N 118.884W 411
PKOR 45.317N 118.909W 1036
SROR 44.940N 117.427W 1341
BM0 44.849N 117.305W 1189
VTOR 43.114N 118.414W 1341
GIMA 47,193N 104.219W 732
FRMA 46.111N 106.440W 823
IlYMA 45.973N 107.081W 975
HLID 43.647N 114.250W 1890
HKWY 41.696N 104.357W 1494
PMWY 41.207N 105.361W 2469
PIWY 42.453N 109.548W 2170
DRCO 37.465N IG7.794W 2225
VNUT 40.509N 109.579W 1768
UB0 40.322N 109.568W 1596
FMUT 39.216N 11'. 207W 1890
WWUT 38.514N 113.589W 1829
MNNV 38.436N 118.148W 1524
SZNV 39.204N 113.380W 1606
ATNV 39.481N 11 ' .074W 1981
EKNV 39.209N 111.710W 1951
WINV 41.351N 117.458W 1524
MVCL 39.213N 121.2?3W 183

7/4116
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II. PROCEDURES

2.1 Analysis

All short-period vertical data available from the stations listed in

Table I were reviewed for each day in the study period. In cases where

the vertical trace was unavailable, we used one of the horizontal traces.

A preliminary epicenter and origin time was determined by triangulation,
using appropriate body-wave to surface-wave (L ) intervals, for events

with at least three ccrrelated arrival times. Phase arrival times,

periods, and amplitudes were measured for first P arrival, significant

subsequent P phases, discernible S phases, and the L, train (peried and
amplitude of maximum ground motion cycle).

Events recorded at only one or two stations were noted by date and
time and their frequency of occurrence (tabulated in Table II). Note

that the intensive activity recorded for the months of September and
October 1963, resulted from the nearly 2000 events recorded at HLID,
associated with an epicenter located approximately 53 km NW of the
station. These events comprise the only " swarm" of events associated

with a known epicenter encountered throughout this study. The NEIS

located more than seventy-five larger events in the same area. Another

350 single-station events, recorded at HLID, were associated with epicenters
located approximately two degrees east of the station in eastern Idaho,

and they occurred consistently throughout the study period - not in swarms.
Again, the NEIS also reported se~eral events in that area.

2.2 Locations

The preliminary epicenter parameters and phase data were input to
LOCATION, a modified version (A. Chang) of a location program called LOK

originally written by B. Julian (Lincoln Laboratory,1973) . The program

calculates an event hypocenter by the iterative least squares of residuals

method and gives reliability estimates of the hypocenter parameters. A

variety of body phases can be used and four inputs are necessary to locate.

Julian, Es R., 1973, Extension of standar.1 event location procedures; Seismic
Discrimination, Seimannual Technical Summary, 30 Jun 1973, MIT Lincoln
Laboratory, 409.

7M118
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TABLE II

One and Two Station Events

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

One Station Events Totals

1961 - - - - - - - - - - 248 336 584

1962 361 246 575 330 296 180 803 344 376 393 348 358 4610

1963 587 237 328 288 211 239 259 424 2252* 1119** 553 641 7138

1964 581 517 354 470 547 210 140 95 574 688 272 321 4769

1965 662 363 23 24 41 136 140 0 - - - - 1389

4 18,490
:

Two Ste sion Events Totals

1961 - - - - - - - - - - 2 8 10

1962 11 9 5 4 1 11 22 13 18 1 0 5 100

1963 7 8 3 2 2 0 5 8 10 13 6 4 68

1964 10 9 0 17 17 9 1 1 12 18 16 33 14 '.

1965 11 18 1 3 2 8 40 0 - - - - 83
404

* 1419 of 2252 events were 53 km from HLID.

** 521 of 1119 events were 53 km from HLID.
%['
au
dh
F*
E*
CD



If only three stations ha'ce arrival times, then two phases will be
necessary from at least one station. J-B travel-time tables are used

in the program and the earth model can be adjusted.

2.3 Earth Model

For this study, the earth model used in LOCATION is a synthesis of
various local models determined by several investigators. The area

covered by this study encompasses several geologic provinces including:
the Pacific Border, Basin and Range, Cascade Mountains, Columbia Plateaus,
Snake River Plain, Rocky Mountains, and part of the Great Plains province
(Figurc 2). The variety of the provinces complicates the crustal structure

of the AI, an observation confirmed by several investigations of different
regions of the AI (Herrin and Taggart, 1962; Herrin, 1969; Pakiser, 1963, 1964;

velocity and theirHerrin, E. and J. Taggart, 1962, Regional variations in Pn
effect on the location of epicenters; Bull. Seism. Soc. Am., 52(S),

1037-1046.

Herrin, E., 1969, Regional variations of P-wave velocity in the upper ocatie
beneath North America; The Earth's Crust and Upper Mantle, American
Geophysical Union, Geophysical Monograph No. 13. 242-246.

Pakiser, L. C., 1963, Structure of the crust and up,,er mantle in the Wes'.ern
U.S., Technical Lotter No. 8, U. S. Lepartt.1..t of the Int 2rior,

Geological Survey.

Pakiser, L. C., 1964, Continental crust; Technical uetter No. 20, U. S.
Department of the Interior, Geological Survey.

77A$00-10-



Hill and Pakiser, 1966; Hill, 1972; Stuart et al., 1964; Dehlinger, Chiburis

Collver, 1965; Healy and Warren, 1969; Asada and Aldrich, 1966; James and

Steinhart, 1966; Smithson, 1978).

Hill, D. P. and L. C. Pakiser, 1966, Crustal structure between the NTS and
Boise, Idaho from seismic-refraction measurements; The Earth Beneath
the Continents, American Geophysical Union, 391-419.

Hill, D. P., 1972, Crustal and upper mantle structure of the Columbia Plateau
from long range seismic-refraction measurements; Geological Society of
America Bulletin, 83, 1639-1648.

Stuart, D., J. Roller, W. Jackson and G. Mangan, 1964, Seismic propagation
paths, regional travel-times and crustal structure in the Western
United States; Geophysics, 29(2), 178-187.

Dehlinger, P., E. Chiburis and M. Collver, 1965, Local travel-time curves and
their geologic implications for the Facific Northwest states; Bull. Seism.
Soc. Am., 55(3), 587-607.

Healy, J. and D. Warren, 1969, Explosion seismic studies in North America;
The Earth's Crust and Upper Mantle, American Geophysical Union,
Geophysical Monograph # 13, 208-220.

Asada, T. and L. Aldrich, 1966, Seismic observations of explosions in Montana;
The Earth Bencath the Continents, American Geophysical Union, Geophysical
Monograph # 10, 387-390.

James, D and J. Steinhart, 1966, Structure beneath continents: A critical
review of explosion studies 1960 - 1965; The Earth Beneath the Continents,
American Geophysical Union, 2930333.

Smithson, S., 1978, Modeling continental crust: Structural and chemical
constraints; Geophysical Research Letter, 5(9).
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~\BIE III

Earth Model

Thickness P-velocity

_ km/sec)((km)

Layer

1 15 6.00

2 25 6.75

Moho - 7.95
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However, most of these studies seem to support the contention that a two

layer crustal model best fits available data. Table III lists our com-

promise model of a 40 km thick crust.

2.4 Magnitude Estimation

Because of the low levels of P wave energy recorded for many events

and the resulting variance of observed first arrivals (P P*, P ), magnitudes, g

were determined using R. G. Baker's (Baker, 1970) method. Baker developed

his method using L phases -- maximum amplitude regardless of component --
from underground nuclear explosions conducted by the then Atomic Energy
Commission at the Nevada Test Site (NTS), and recorded at LRSM stations

located throughout most of the U.S.. He determined a sixth-degree poly-

nomial to calculate amplitude-distance correction factors (Q) for surface

waves. Magnitudes (M) were calculated using the L data and the magnitudes

were found to have less scatter than body-wave magnitudes reported for the

same events and stations.

To make certain that Baker's method was relevant to the study, we

had to dctermine if: a) the method held true for a different geographical

area, specifically the Pacific Northwest; and b) it applied to earthquakes,

as well as explosions. Tu test the method, ten earthquakes with epicenters

in the AI were found where the NEIS had reported a body-wave magr.itude (mb)

and where the quakes were not so large that they were unreadable at the

recording stations. The m}, range of these events was from 3.2 to 4.7. For

the appropriate distance, Q factors were calculated using Baker's polynomial,
and M was determined for each station. The maximum amplitude L phase was

used, as measured on the short-period vertical instrument. Baker's equation

is M = log A/T + Q + S, where S is a station correction (residual). Station

corrections were not used in this study because they were not available for

all stations. The event was assigned the average of the individual station

magnitudes. These L magnitudes were then plotted against the NEIS body-wave

magnitudes (Figure 3). This plot shows a virtual 1-1 relationship between

M and eb, and it indicates that Baker's method is applicable to the Pacific
Northwest area and to earthquakes as well as explosions, at least in this area

and as measured on the vertical component.

Baker, R., 1970, Determining nagnitude from L ; Bull. Seism. Soc. Am., -60(6),
81907-1919.
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2.5 Reliability .stimates

The program LOCATION computes several hypocenter reliability estimates.
Those listed in the event file (Appendix A) include: standard error of

latitude, standard error of longitude, and standard error of depth, if depth
is determined. These standard errors are all 0.95 confidence estimates. Note

that these reliability estimates are based on the earth mcdel and, consequently,
their accuracy is dependent on how alosely this model reflects actual conditions.
Epicenter locations could be refine, by regionalizing crustal and P velocities.
LOCATION s presently being modf T ed with an cption to call the appropriate
local crut. cal model for each station used (Chaig, personal communication).

7/Il'.$.2'b
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_11. RESULTS

3.1 NEIS Events

The NEIS epicenter list was searched for epicenters in the AI during

the time covered by this study. We found 302 epicenters; eighty of them

had reported body-wave magnitudes ranging from 3.0 to 6.5. These events

are included chronologically in the epicenter listing in Appendix A and

they are designated as NEIS source epicenters. Figure 4 is a plot of NEIS

events. The base map for this plot shows the latest USGS efforts to

determine possibly active young faults ir the AI (Howard et al. 1978).

Figure 5 is a Marsden squares grid of the AI. The area itself (42' to 49'
lat. and 110* to 125* long. ) is completely enclosed by Marsden 10* square
numbers 156 and 157; the Parsden 1* sub-square numbers are indicated on
the grid.

Fifty percent (50%) of these epicenters are located in Idaho, twenty-

five percent (25%) in Montana and fifteen percent (15%) in Wyoming. Only

three events are located in Oregon; five in Washington, four along the Wash-

ington-Oregon border and one along the Oregon-Idaho border. Some of the

events are located slightly outside the AI, but they are included because

they might possibly be mislocated; that is, a small shift in location could

place them in the AI. This is also true of the SDL events.

The NEIS events are generally of greater magnitude than events analyzed

for this study. Indeed, because of the high magnification levels of the

recording stations, many of the NEIS events have amplitudes sufficient to

render them unreadable on the film records.

3.2 SDL Events

The record analysis performed for this study produced: 326 located

events (SDL events); 404 two-station events; and 18,490 one-station events.
A complete listing of located events is given in Appendix A and Figure 6 is

a plot of these events on the same base map as the NEIS events.

3.2.1 Magnitudes

Events located ranged in magnitude (M) from '.5 to 4.2. Generally,

events larger than 4.0 were reported by the NEIS and were not analyzed.

Howard et al., 1978, Preliminary map of young faults, U.S., a guide to
possible fault activity, Department of the Interior, U.S. Geological
Survey.
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Events of magnitude less than 1.5 were too small to be recorded at three

stations and were not located. Presumably, all the two-station and one-
station events are of magnitude less than 1.5. The Q factors used in

computing M are tabulated in Table IV.

Note that many of the one and two-station events could be located by
means other than three-station computer locations. Single-station locations

can be determined by three component first motion relationships and phase
intervals, but these determinations are more time consuming, especially
with low magnitude events, and less accurate than computer program locations.

3.2.2 Man-Made Events

To resolve the problem posed by man-made events, letters requesting

blasting information were sent to nearly one hundred of the largest mines
and quarries in the AI known to have been operating during the early 1960's
(Figure 7). (No letters were sent to Oregon mines because no information
about Oregon mines could be found.) Generally, all who responded indicated
that blasting activity was light, occurred mostly during day-shift hours
Monday through Saturday, and that the blasts were small. We searched for
specific blasts reported to us but with no success. (Another motivation in
requesting this information was finding large blasts that were recorded at
all stations and thus could be used as " calibration" shots for crustal
modeling. All shots reported were far too small for this.) Because of the

responses we decided to tabulate events by day and hour for three different
times of year to determine if any patterns of activity emerged. The fall of
1962 and the winter and summer of 1963, were chosen as time frames. The years

were arbitrarily chosen, but the times of the year were deliberately chosen as
those most likely to show seasonal variations in activity. Tables V, VI and
VII are tabulations of SDL located events found during the different time

periods. The responses to our letter suggested that man-made events should

cluster during daylight hours, except on Sundays. These tables give no
indication of any such clustering. Table VIII is a similar tabulation of all
SD5 events located during this study. This table also gives no indication of
any temporal grouping. Tables IX through XVII are tabulated for all events --
located and unlocated -- for the same three time periods recorded at HLID, WINV

ano PTOR. These tables should reflect any significant man-caused activity in

the vicinity of the stations. The HLID fall and summer data (Tables IX

774131.
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TABLE IV

Q (L ) Amplitude-Distance Correction Factorsg

k,3 g g g g g,

50 .189 360 1.636 670 2.380
60 .251 370 1.669 680 2.396
70 .311 380 1.701 690 2.412
80 .371 390 1.733 700 2.428
90 .430 400 1.763 710 2.443

100 .488 410 1.794 720 2.458
110 .544 420 1.823 730 2.472
120 .599 430 1.852 740 2.487
130 .653 440 1.880 750 2.500
140 .706 450 1.908 760 2.514
150 .758 460 1.935 770 2.S27
160 .809 470 1.961 780 2.540
170 .859 480 1.987 790 2.552
180 .908 490 2.012 800 2.565
190 .956 500 2.037 810 2.577
200 1.003 510 2.061 820 2.588
210 1.049 520 2.084 830 2.622
220 1.094 530 2.107 900 2.673
230 1.138 540 2.130 950 2.718
240 1.187 550 2.152 1000 2.758
250 1.224 560 2.174 1050 2.794
260 1.266 570 2.195 1100 2.827
270 1.306 580 2.215 1150 2.856
280 1.346 590 2.235 1200 2.882
290 1.385 600 2.255 1250 2.906
300 1.423 610 2.274 1300 2.929
310 1.461 620 2.293 1350 2.949
320 1.497 630 2.311 1400 2.969
330 1.533 640 2.329 1450 2.987
340 1.568 650 2.346 1500 3.005
350 1.603 660 2.363

774132
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TABLE V

Located SDL Events

30 Sep - 31 Dec 1962

Time Number of Events
GMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04/05*
01 PM 1 1

02 1 1

03

04 1 1

05

06 1 2 2 5

07 1 1

08 1 1

09

10

11 1 1 1 3

12 1 1

13 1 1 2

14 1 1 1 3

15 0//08* 1 1

16 AM 1 2 3

17 1 1

18 1 1

19

20 1 1 2

21 2 1 3

22 1 1 1 1 4

23 1 1 2

Total 6 8 10 2 6 4 36

* Two Time Zones

774134
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TABLE VI

Located SDL Events

26 Jan - 10 Mar 1963

Time Number of Events
GMT Lcca) Mon Tue Wed Thu Fri Sat Sun lotal

s

00 04/05* 1 1

01 PM 2 1 2 5

02

03

04 1 1

05

06

07

08

09

10 1 1 1 3

11

12

13 1 1

14

15 07/08*

16 AM

17 2 2

18

19

20 1 1

21

22

23 2 2

Total 1 3 2 1 9 16

* Two Time Zones

'/ /*1.135
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TABLE VII

Located SDL Events

01 Jun - 24 Aug 1963

Time Number of Events
G?tT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04/05*
01 PM 1 1

02 1 2 3

03

04

05 1 1

06

07 1 1

08 1 1

09

10

11 1 1

12

13 1 1 1 3

14 1 1 2

15 07/08* 1 1 2

16 AM 1 1

17

18

19

20

21 1 1

22

23 1 1 2

Total 2 2 2 1 6 6 19

* Two Time Zones

774136
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TABLE VIII

Located SDL Events

01 Nov 1961 - 31 Aug 1965

Time Number of Events
CMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04/05* 2 2 2 6

01 PM 1 2 1 1 3 8

02 1 1 1 3 3 3 12

03 2 5 2 4 2 1 16

04 4 3 3 4 3 17

05 6 2 6 2 4 20

06 1 2 2 3 2 6 16

07 9 1 3 4 3 20

08 4 1 3 4 2 1 3 18

09 1 1 2 1 5

'. 0 1 5 1 1 2 10

11 3 4 6 2 3 3 4 25

12 1 2 1 3 2 9

13 2 2 3 4 2 3 16

14 2 1 1 2 1 2 1 10

15 07/08* 1 2 2 1 1 7 14

16 AM 3 1 3 3 1 11

17 1 3 1 2 2 3 12

18 3 2 2 1 2 10

19 1 1 1 2 2 7

20 1 5 3 1 2 1 13

21 2 4 3 3 3 4 19

22 1 2 1 3 3 2 12

23 3 3 3 3 3 5 20

Total 42 37 57 47 35 45 63 326

* Two Time Zones

W4137
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TABLE IX

All SDL Events at ilLID

30 Sep - 31 Dec 1962

Time Number of Events
CMT Local Mon Tue Wed Tnu Fri Sat Sun Total

00 05 5 1 3 1 5 1 2 18

01 PM 3 2 3 1 2 3 6 20

02 4 1 2 1 7 9 24

03 2 1 5 8 3 6 25

04 7 5 7 5 2 2 2 30

05 4 5 6 1 4 6 26

06 2 3 6 3 3 5 11 33

07 2 4 3 2 5 3 3 22

08 6 3 3 2 2 2 6 24

09 4 8 2 5 .1 8 7 35

10 3 2 1 1 4 5 4 20

11 4 2 4 4 1 4 6 25

12 4 3 3 1 1 2 6 20

13 1 3 1 2 2 4 4 17

14 07 4 2 4 2 1 5 3 21

15 AM 5 2 1 3 1 1 8 21

16 4 6 7 3 1 1 22

17 2 7 6 3 6 2 5 31

18 3 2 3 13 6 2 5 34

19 20 13 15 21 15 18 2 104

20 5 4 3 9 3 4 7 35

21 3 11 14 10 14 12 3 67

22 15 18 14 8 9 10 3 77

23 6 5 3 8 10 5 1 38

Total 118 108 118 122 94 113 116 789

7jq138
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TABLE X
'

All SDL Events at !! LID

26 Jan - 10 Mar 1963

Number of EventsTime
GMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 05 1 3 3 1 1 4 3 16

6 3 2 1 4 16
01 PM

02 4 1 2 2 2 11

03 4 1 1 2 2 1 11

04 2 1 1 1 1 3 9

05 5 1 2 2 3 2 15

06 3 6 2 3 2 1 17

10
07 2 7 1

08 2 3 2 6 2 2 1 18

09 1 5 1 1 1 2 11

10 3 2 5 1 2 4 17

11 3 3 1 3 1 11

12 2 3 2 2 3 12

13 1 2 3 5 2 3 16

14 07 1 2 4 3 2 12

15 AM 1 3 1 2 1 8 16

16 2 3 4 2 3 14

17 3 4 1 1 5 2 11 27

18 3 2 5 4 1 15

19 2 3 1 5 2 3 16

20 3 1 1 3 1 9

21 1 3 4 2 1 3 1 15

22 1 1 2 1 5 3 13

23 2 2 1 2 2 1 10

Total 49 68 37 37 41 44 61 337
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TABl.E XI

All SDL Events at HLID

01 Jun - 24 Aug 1963

Time Number of Events
GMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 05 1 3 6 2 4 4 4 24

01 PM 2 2 2 4 2 3 3 18

02 2 1 1 1 2 4 5 16

03 3 1 4 2 2 4 1 17

04 1 5 3 1 10

05 2 3 2 3 3 2 15

06 6 1 2 5 1 2 1 18

07 5 2 1 2 3 7 4 24

08 5 1 2 3 11

09 4 1 5 2 3 2 1 18

10 1 2 8 1 2 2 3 19

11 3 3 4 1 1 3 8 23

12 3 1 3 1 2 1 10 21

13 3 4 2 3 2 1 15

14 07 2 4 3 3 5 3 20

15 AM 3 4 5 8 8 1 29

16 3 1 1 4 4 1 1 15

17 8 8 4 3 5 3 31

18 10 7 14 9 8 4 1 Sa

19 4 5 8 5 6 5 2 35

20 10 5 8 10 8 11 1 53

21 12 14 14 13 7 21 2 83

22 3 3 10 9 3 6 3 37

23 6 2 4 5 6 3 26

Total 99 63 119 92 85 106 67 631

7/4140
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TABLE XII

All SDL Events at WINV

30 Sep - 31 Dec 1962

T irr.e Number of Events
CMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04 5 2 1 3 11

01 PM 2 3 1 1 1 8

02 1 1 1 1 5

03 1 1 3 2 1 5 13

04 1 3 2 6

05 1 1 2 1 5

06 1 2 2 2 2 9

07 2 2 3 5 1 1 2 16

08 3 1 3 4 1 3 1 16

09 1 2 1 2 2 8

10 1 1 2 2 6

11 2 2 1 2 1 2 2 12

12 3 2 2 1 1 9

13 1 2 1 1 2 7

14 3 2 1 1 2 1 10

15 07 3 1 1 2 2 1 10

16 AM 2 2 3 3 1 2 13

17 2 2 2 3 1 2 12

18 2 1 1 5 1 3 13

19 2 4 2 3 1 12

20 6 2 3 3 1 15

21 1 2 1 1 2 2 9

22 3 2 4 4 1 10 3 27

23 2 1 4 1 1 3 4 16

Total 42 32 43 45 26 44 36 268
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TABLE XIII

All SDL Events at WINV

26 Jan - 10 Mar 1963

Time Number of Events
GMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04 1 2 3

01 PM 2 3 1 2 8

02 1 1 2

03 1 1 2

04 2 1 3

05 1 1 1 3

06 2 1 1 1 5

07 1 1 2

08 2 1 1 4

09 1 1 2 4

10 1 1 1 1 4

11 1 1 1 2 5

12 1 1 3 5

13 1 2 3

14 2 1 3

15 07 1 1 1 1 2 6

16 AM 1 1 1 1 4

17 1 4 5

18 1 1 1 1 1 5

19 2 2 4

20 1 2 1 1 1 6

21 2 1 1 3 3 1 11

22 1 2 4 7

23 1 1 2 2 6

Total 17 13 6 15 19 20 20 110

E'$l5$'YM
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TABLE XIV

All SDL Events at WINV

01 Jun - 24 Aug 1963

Time Number of Events
GMT local Mon Tue Wed Thu Fri Sat Sun Total

00 04 2 1 2 2 3 1 11

01 PM 2 1 2 1 2 5 13

02 2 1 1 1 1 1 7

03 2 1 1 4 2 1 11

04 1 1 4 1 1 8

05 2 2 1 2 7

06 2 1 1 4

07 2 1 3 2 8

08 3 2 4 6 15

09 1 1 1 3

10 2 2 5 9

11 1 1 4 2 1 9

12 2 1 2 2 1 8

13 1 1 2 1 2 7

14 2 1 2 1 3 1 10

15 07 2 2 4 7 2 1 18

16 AM 1 1 3 3 4 3 15

17 1 2 1 1 5

18 2 5 2 5 1 15

19 2 1 2 3 2 1 2 13

20 3 1 1 5

21 1 2 2 3 8

22 3 2 2 2 5 3 2 19

23 1 3 4 3 8 4 23

Total 26 26 36 48 43 49 23 251

774143
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TABLE XV

All SDL Events at PTOR

30 Sep - 31 Dec 1962

Time Fimber of Events
CMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04 1 1 4 2 2 10

01 FM 1 2 3

02 1 1 1 1 4

03 1 1

04 2 1 3

05 1 1

06 1 1

07 1 1

08 1 1 2

09 1 1 1 1 4

10 2 1 3

11 1 1

12 1 1

13 1 1 2

14 1 1 1 1 4

15 07 1 1 2

16 AM 2 2

17 2 3 5

18 1 3 4

19 1 1 1 3

20 1 1 1 3

21 4 1 1 6

22 1 2 2 1 2 8

23 3 2 2 1 1 9

Tctal 4 13 22 13 10 9 12 d3

774144
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TABLE XVI

All SDL Events at PTOR

26 Jan - 10 Mar 1963

Time Number of Events
GMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04 1 6 2 1 1 1 12

01 PM 2 5 2 2 1 12

02 1 1

03 1 1

04 1 1

05 1 1

06 1 1 2

07 1 1

08 3 1

09

10

11

12 1 1

13 1 1

14 1 1

15 07 2 3 5

16 AM 2 2

17 1 1 1 1 4

18 1 1 1 1 4

19 3 1 4

20 1 1 1 1 1 5

21 1 1 2

22 1 1 1 3

23 1 1 2 1 5

Total 5 14 11 7 15 9 8 69

'774145
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'" r xyII

All SDL Events at PTOR

01 Jun - 24 Aug 1963

Time Number of Events
GMT Local Mon Tue Wed Thu Fri Sat Sun Total

00 04 1 2 1 2 6

01 PM

02

03

04 1 1

05

06

07 1 1 2

08 1 2 3

09

10

11 1 1

12 1 1

13

14 1 1

15 07 1 1 1 3

16 AM

17

18 2 1 1 4

19

20 2 2 1 5

21 1 1 3 5

22 3 4 2 2 11

23 4 3 3 3 1 1 15

Total 6 9 16 9 12 5 1 58

7741A6
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and XI) clearly show a majority of events occurring during day-shif t hours
(1400 GMT is 7 AM local time), but no significant daily variation. The HLID

winter data (Table X) show no hourly or daily pattern either. Thus, the
HLID data definitely fit the blasting pattern expected, which indicates
localized mine or quarry activity. Indeed, much of the single-station

activity at HLID is typical of mining activity, showing identical phase
characteristics, narrow magnitude range, and consistent station to epi-
center azimuths and distances. The WINV data, roughly one-third the events

at HLID for comparable time periods, are less conclusive than the HLID data.
All three time period tables (Tables XII, XIII, and XIV) give some tentative
indication of more activity during the day-shift hours (1500 GMT is 7 AM
local time), but again no daily variation. The data clearly show that

mining activity in the vicinity of WINV is probably considerably less than
around HLID. The PTOR data, while fewer than the WINV data, reveal a more

positive indication of greater daylight and weekday activity. This is true
for al_ three seasons considered (Tables XV, XVI and XVII). The data indicate
significant mining and quarry activity in the vicinity of the station.

Because the activity patterns of the individual stations show some fit
to the blasting model, while the located events pattern shows no fit, very
few, if any, located events seem man-made. The considerable distance between

recording stations provides further evidence for this observation. For example,

the distance f rom HLID to PTOR was 3.8 degrees, HLID to WINV was 3.3 degrees

and PTOR to WINV 4.4 degrees. A sizeable blast would be required before it

would be recorded by these three widely separated stations. The largest blast
reported in reply to the blasting information request was a shot of 4400 lbs.
in western Washington. All film records were examined for this shot with no
results. All other reported blasts were an order of magnitude smaller than

this one. Therefore, the probability is extremely low that any of the SDL

events were man-made.

7[('lI@
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IV. CONCLUSIONS

Figures 4 and 6 show that the SDL events reproduce the pattern of the

NEIS events; that is, a parabolic arc with the apex of the curve at Yellowstone

Park and the arms extending west into central Idaho and south into southern

Idaho. This effectively doubles the magnitude range of events locatad on this

arc as many of these SDL events have magnitudes less than 2.0.

Many more SDL events were located in Oregon and Washington than were

located there by the NEIS. While the Oregon events reflect no pattern,
all are located on or near indicated faults (Figure 6). Historically, (Berg

and Baker, 1963; Lawrence, 1976) Oregon earthquakes tend to cluster in the NE,
NW, and SW quadrants of the state. Most SDL Oregon epicenters occur in the SE

quadrant of the state and they are of lower magnitude than the historical quakes

(the lowest magnitude historical quake reported is a 4.2). The Washington,

Idaho, Montana and Wyoming events follow historical patterns. Six of the

Washington events are located on a line parallel to but displaced about 100

kilometers north of a large fracture zone running NW-SE through the center of

the state (Figurc 6). The western Montana events seem to follow the faulting

indicated on the map (Figure 6) and the Wyoming events are associated with the

Yellowstone Park area.

Although it is difficult to be site-specific in a study such as this,

two areas were specifically checked as requested by the Portland District.

The first area surrounded the Libby and Pereg Dams in NW Montana; no SDL events

were located in their vicinity. The second site of interest was an area of the

Flathead Reservation, again in NW Montana, and the closest SDL events to it are

approximately 0.5 degrees to the north and to the south of the area.

Berg, J. and C. Baker, 1963, Oregon earthquakes, 1841 through 1958, Bull. Seism.
Soc. Am., 5_3,(1), 95-108.

Lawrence, R. D., 1976, Strike-slip faulting terminates the Basin and Range
Province in Oregon, Geological Society of Americe Bulletin, 81, 846-850.
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V. REC 0!ffENDATIONS

5.1 Refined Locations

Refined epicenters for located events could be achieved by the regional-
ization of crustal and P velocity models. As previously tuentioned, modifi-

cations are underway on program LOCATION to permit the use of individual models,
one for each station input to the program.

5.2 Single-Station Locations

Large events can be located with a single station using the first motions
determined from three-component instruments to determine azimuth, and phase

intervals to determine distance. The number of the double and single-station

events that can be located with this method and the limits of the method's
magnitude range could be determined. In many instances L surface waves are

also suitable to determine azimuth.

5.3 Regional Travel-Time Tables

Using available phase data regional travel-time tables could be developed
for the AI. This development could be carried on in conjunction with 5.1,
epicenter refinement.

5.4 Depth Estimates

A rigorous investigation of the phase data could be made to develop
techniques for determining depths for regional events recorded at only a few
stations.

5.5 Phase Attenuation

We recommend an investigation of phase att nuation rates for body and

surface waves. During the analysis evidence emerged of considerable attenua-
tion of P recorded at WINV, especially from events occurring NE of the station.
For large NEIS events, the observed P phases were very small relative to tne
following P phases (P*, P ). For small events the P phase could not be seen at

all. There were indications that this attenuation was also occurring at some of

the other stations, but not as extensively,

774.MO
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SUMMARY

This report presents the results of work done under contract DACW-57-

78-C-0091, which required the contractor to review and to compile avail-
.mble seismicity records for the period from 1961 to 1965 for the area
bor.nded by 42* and 49' North Latitudes and 110* and 123* West Longitudes.
The seismic data was analyzed by visually scanning film recordings of the
short-period instruments that operated at various sites located in and around

the area of interest. The records were made at Long Range Seismic Measurements

(LRSM) stations and at two seismological observatories, all operated under
sponsorship of the Advanced Research Projects Agency, Project VELA-UNIFORM,

Department of Defense. All operating aspects of these stations were closely
monitored so that the records were uniform and of high quality.

Within the time period covered by the investigation, the National Earth-
quake Information Center reported 302 events with magnitudes 3.0 to 6.5. As

a result of our analysis, 326 previously unreported events were found to

have occurred within this area. These "SDL" events were recorded at three
or more stations and none were thought to be man-made.

During the data analysis, signals for 404 two-station events and 18,490
one-station events were detected, but not located. One swarm of events
occurred during the period analyzed. Approximately 2000 small events
recorded at HLID, a station near Hailey, Idaho, during the months of Sep-
tember and October 1963 were associated with a cluster of epicenters located
in central Idaho. Another 350 of the small events recorded at HLID through-
out the study period were associated with a cluster of located events in
eastern Idaho.

The SDL events were located using a computer program that calculates

hypocenters with the iterative least-squares of residuals methods. which gives
0.95 confidence of reliability estimates for hypocenter parameters. The

earth model used in the program is a synthesis of various local models deter-
mined by several investigators throughout the area. It is a three-:ayer model:

1) the top crustal layer 15 kilometers thick with a P-velocity of 0.0 km/sec;
2) the second crustal layer 25 kilometers thick with a P-velocity of 6.75 km/sec;
and 3) the upper mantle with a P-velocity of 7.95 km/sec. Magnitudes were

estimated using a surface-wave (L ) scheme shown to be compatible with body-waveg
magnitudes, at least in the area of interest. While the SDL events range in
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APPENDIA A

Epicenter List

Nov 1961 - Aug 1965

This Appendix presents a list of all events (NEIS and SDL) located
as a result of this seismicity study. Epicenters and other event parameters

are presented and defined as follows:

DATE - Day Month Year of event

O. T. - Computed Origin Time, G.M.T.

GEO AREA - General Geographic Location of Epicenter

MAR SQ - Marsden Squares Numbers. First number

is 10* square. Second number is 1*

suo-square.

LAT (DEG) +/- - Latitude and 0.95 estimated error in

degrees.

LONG (DEG) +/- - Longitude and 0.95 estimated error in

degrees.

DEPTH (KM) +/- - Computed depth and 0.95 estimated error
in kilometers.

MB - Body-wave magnitude (NEIS events only)

M - Surface-wave (L ) magnitude (SDL events only)

SOURCE - Source of epicenter (NEIS or SDL)

NOTE: A value of zero for NEIS events indicates data not available.
A value of zero for SDL events indicates insufficient data to
determine.

774154



DATE 3.?. GEO APEA MAF SQ L RI (DEG) + /- LONG (DZ3) + /- DEP T R (F M) + /- MB M SOURCE

eeeeeeeeeeeeeesseeeeeeeeeeeeeoosseee**eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeooeseeetesteeeesseseos

05N0761 95308.2 MONTANA 156-50 Cr.00N 0.0 111.00W 0.0 25.0 0.0 0.0 0.0 NEIe
07N0Y61 12908.4 WA-OR BORD 157-52 45.70F 0.0 122.40s 0.0 33.0 0.3 0.0 0.0 NEIS
25N0761 110820.6 E IDAPO 156-32 43.32N 0.03 112.10W 0.02 0.0 0.0 0.0 2.R SDL
01DE261 215630.7 SE IDAHO 156-32 43.37N 0.02 112.36W 0.02 0.0 0.0 0.0 3.5 SDL
10DEC61 42005.8 W WYOMING 156-20 42.95N 0.02 110.93W 0.02 0. 0 0.0 0.0 2.6 SDL
23DEC61 65336.5 HE9 GEN LK 156-41 44.90F 0.0 111.20W 0.0 23.0 0.0 0.0 0.0 NPIe
19JAN62 23139.9 ID-MA BORD 156-42 44.49N 0.04 111.60W 0.04 0. 0 0.0 0.0 3.1 eDL
28JAN62 114058.0 E IDAHO 166-42 44.PON 0.0 112.50W 0.0 39.0 0.0 0.0 0.0 NEIS
28JAN62 151440.0 E IDAHO 556-43 44.34N 0.07 113.99W 0.12 0. 0 0.0 0.0 2.3 SDL
313AN62 155647.0 SE OPEGON 156-28 42.73N 0.01 118.15W 0.03 4.3 2.2 3.0 3.0 S DI
24PEB62 72902.5 E IDAHO 156-42 44.41N 0.03 112.73W 0.05 0.0 0.0 0.0 2.7 SDI
25FEB62 171738.9 MONTAPA 156-51 45.20N 0.0 111.20W 0.0 25.0 0.0 0.0 0.0 NPIC
1CM AP6 2 201235.7 W IDAHO 156-46 4u.74N 0.01 116.21W 0.01 0.0 0.0 0.0 2.6 9DL
11 MAR 62 192514.1 W IDAHO 156-46 44.A9N 0.01 116.119 0.01 0.0 0.0 0.0 2.7 SDL
12 MAR 62 82725.9 W IDAHO 156-46 44.62N 0.01 116.20W 0.02 9.9 2.6 0.0 2.0 S DI
15 MAR 62 225351.9 S WASH 156-61 t7.00N 0.03 121.00W 0.04 0.0 0.0 0.0 2.8 eDL
169AR62 30833.6 SW MONTANA 156-42 44.96N 0.02 112.15W 0.02 0.0 0.0 0.0 3.0 SDL
209AR62 ?12336.6 N NEVADA 156--16 41.68N 0.01 1 16. 9 2 W 0.01 0.0 0.0 0.0 3.0 SDL
24 MAP 62 42249.2 NE NEVADA 156-13 41.52N 0.02 113.55W 0.04 0.0 0.0 0.0 1.9 SDI
28 MAR 62 205937.7 CENT IDAHO 156-29 42.72N 0.01 119.74W 0.03 0. 0 0.0 0.0 3.0 SDL
01RPP62 82023.1 E IDAHO 156-46 44.79N 0.01 1 16. 92 W 0.01 0.0 0.3 0.0 2.3 SDL
01 APP 62 121907.9 N NEVADA 156-18 41.75N 0.01 118.49W 0.02 0.0 0.0 0.0 2.1 SDL
02 APP 62 163042.2 CENT IDAHO 156-45 44.60N 0.01 115.01W 0.02 0.0 0.0 0.0 2.A SDL
03APR62 31510.7 N NEVADA 156-13 41.40N 0.01 116.679 0.02 0.0 0.0 0.0 1.8 SDL

> 05APR62 102951.7 CENT WASH 157-71 47.32N 0.05 121.70W 0.08 0.0 0.0 0.0 2.7 SDL
4 06 APP 62 75329.1 CENT WASH 156-69 47.00N 0.05 119.439 0.0; 0. 0 0.0 0.0 2.9 SDL

10APF62 113634.2 CENT IDAHO 156-44 44.19N 0.01 114.55W 0.02 0. 0 C.0 0.0 2.2 901
11APR62 115335.5 CENT IDAHO 156-44 44.0AN 0.02 114.63W 0.02 0.0 0.0 0.0 1.7 SDL
11APR62 153224.2 SW IDAHO 156-25 ut.69N 0.01 115.42W 0.02 0. 0 0.0 0.0 1.6 SDL
15APR62 62727.1 CENT IDAHO 156-34 43.14N 0.01 114.70W 0.02 0. 0 0.0 0.0 2.0 SDL
15APR62 122827.0 S IDAHO 156-24 42.39N 0.01 11u.119 0.02 0.0 0.0 0.0 2.c TDI
17APR62 172115.2 SW IDAHO 156-21 42.59N 0.02 111.44W 0.02 0.0 0.0 0.0 2.9 S DI
18APR62 173218.0 SW IDAHO 156-21 44.55N 0.02 113.959 0.06 0.0 0.0 0.0 3.3 eDI
19APF62 134339.9 NW NEVADA 156-19 41.65N 0.02 119.00W 0.04 0.0 0.3 0.0 2.9 FDL
20APR62 160637.2 CENT OPEG 156-39 43.36N 0.01 119.959 0.03 0.0 0.0 0.0 3.0 SDL
211PR62 184724.4 E IDAHC 156-42 44.29N 0.01 112.00W 0.09 0.3 0.0 0.0 3.1 SDL
29APR62 61024.5 E OREGON 156-47 44.u7N 0.01 117.18W 0.01 0.0 0.0 0.0 2.7 SDL
0 39 AY62 85944.7 CENT IDAHO 156-44 44.17N 0.01 114.89W 0.01 7.1 1. 2 0.0 2.8 SDL
03MAY62 175523.6 SE OREGON 156-27 42.15N 0.01 117.91W 0.03 11.0 2.0 0.0 3.2 SDI
05MAY62 54159.2 CENT IDAHO 156-44 44.19N 0.01 114.955 0.02 0.0 0.0 0.0 2.0 SDL
09MAY62 232143.1 SW IDAHO 156-36 43.61N 0.02 116.139 0.01 0.0 0.0 0.0 2.3 SDL
29MAY62 210631.9 E OREGON 157-53 45.23N 0.01 123.58W 0.07 0. 0 0.0 3.0 2.9 SDL
31M AY62 12146.7 HEPGEN LK 156-41 44.84N 0.02 111.41W 0.01 0.3 0.0 0.0 3.6 SDL
06JUN62 230902.1 E OPEGON 156-47 44.54N 0.01 117.18W 0.02 0.0 0.0 0.0 2.c SDI

g 05JUL62 150000.5 NE N EVADA 156-16 41.93N 0.02 116.16W 0.03 0. 0 0.0 0.0 2.3 SDI7
4 05JUL62 155951.6 N NEVADA 156-15 41.18F 0.01 115.579 0.02 0. 0 0.0 0.0 2.2 SDL

S 08JUL62 174811.2 CENT IDAHO 156-34 43.98N 0.01 114.76W 0.02 0.0 0.0 0.0 3.4 SDLu
J> 09JDL62 70213.9 E IDAHD 156-31 43.62N 0.02 111.22W 0.01 5.9 1. 4 0.0 3.6 SDL
gg 10JUL62 213000.7 SW IDAHO 156-35 43.53N 0.01 115.92W 0.02 13.6 4.7 0.0 2.5 SDL

11JUL62 165958.9 SW IDAHO 156-35 43.53N 0.01 115.87W 0.01 0.0 0.0 0.0 2.7 9 DI

Cl 11JUL62 231041.2 W 00EGON 156-47 44.49N 0.01 117.409 0.01 0. 0 0.0 0.0 2.0 SDL
15JUL62 33045.4 N NEVADA 156-17 41.81N 0.05 117.45W 0.12 7.5 2.1 0.0 2.2 SDL

Yn' 15JUL 6 2 43452.8 NW WYOMING 155-49 44.84N 0.02 104.198 0.07 0.0 0.0 0.0 3.6 SDL
15JUL62 54344.5 YELLOWSTON 156-40 44.66N 0.02 110.87W 0.01 0.0 0.0 0.0 3.4 SDI
15JUf62 115921.9 MONTANA 156-50 45.00N 0.0 110.20W 0.0 0. 0 0.0 0.0 0.0 NEI?
15JUL62 221024.7 ME NEVADA 156-16 41.45F 0.01 117.006 0.01 0. 0 0.0 0.0 2.1 SDI
15JUL62 234730.4 N NEVADA 156-16 41. 6 3N 0.02 116.53W 0.02 0. 0 0.0 0.0 3.0 C 7I
17JUL62 53224.7 N NEVADA 156-16 41.06N 0.05 116.76W 0.01 0. 0 0.0 0.0 2.1 SDL
17JUL62 55510.2 SW IDAHO 156-21 42.29N 0.02 111.629 0.01 13.4 2.4 0.0 3.0 SDL
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DATE D.T. GEO aBEA MAP SQ L AT (DEG) + /- LONG (DEG) + /- DEP TH (KM) + /- MB M SOURCE
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17JUL62 235720.4 N NE7ADA 156-16 41.19N U.01 116.63W 0.01 0.0 0.0 0.0 1.n SDI
23JUL62 111243.2 NW WYOMING 156-00 On.20N 0.02 110.60W 0.01 0.0 0.0 0.0 3.2 SDL
01AU~62 181325.1 SE IDAHO 156-21 42.38N 0.01 111.61W 0.01 4.1 1.4 0.0 3.4 SDL
09AUG62 81110.5 E IDAHO 156-31 43.36v 0.02 111.94W 0.01 0.0 0.0 0.0 3.5 SDL
12AUG62 192308.2 W WYOMING 156-20 42.91N 0.02 110.65W 0.08 0.0 0.0 0.0 3.4 SDI
18AUC62 41806.8 W IDAMC 156-46 24.99N 0.01 116.82W 0.01 0. 0 0.0 0.0 2.7 SDL
23AUG62 192916.0 NW CAIIE 157-14 41.80N 0. 0 124.10W 0.0 0.0 0.0 0.0 0.0 NET 9
244UG62 234210.2 E ODEGON 156-u7 44.01N 0.09 117.36W 0.02 0.0 0.0 0.0 2.s SDI
26AUG62 115337.0 !D-MA BOPD 156-41 44.52N 0.07 111.53W 0.01 0.0 0.0 0.0 2.3 SDL
26AUG62 132157.2 E IDAHO 156-31 43.81N 0.05 111.07W 0.01 0.0 0.0 0.0 2.8 SDL
29AUG62 202519.7 ID-OR BOFD 156-56 QS.16N 0.01 116.70W 0.01 0.0 0.0 0.0 2.2 SDL
204UG62 133528.7 UTAH 156-11 41.80N 0.0 111.80W 0.0 0.0 0.0 0.0 0.0 NEIS
015EP62 105306.0 CENT IDAHO 156-35 43.13N 0.01 115.26W 0.01 0. 0 0.0 0.0 1.8 SDI
04SEP62 171727.6 N CA COAST 157-13 41.00N 0.0 124.00W 0.0 0.0 0.0 0.0 0.0 NEI9
06SEP62 185938.2 CENT 'DAH3 156-45 44.56N 0.02 115.14W 0.02 0. 0 0.0 0.0 2.7 SDI
075EP62 233913.7 NEVADA 156-16 c1.10N 0.0 116.80W 0.0 0.0 0.0 0.0 0.0 NEI?
08SEP62 62953.8 E IDAHO 156-42 uu.09N 0.01 112.30W 0.0% 0.0 0.0 0.0 2.8 SDL
09sEP62 61239.4 E OREGON 156-48 44.01W 0.01 118.33W 0.02 0.0 0.0 0.0 2.1 SDI
09SEP62 143813.0 UTAF 156-11 41.60N 0.0 111.80W 0.0 0. 0 0.0 0.9 0.0 NEIS
14SEP62 131702.9 UTAH 156-11 41.80N 0.0 111.50W 0.0 0. 0 0.0 0.0 0.0 NEIS
10SEP62 143650.0 CENT IDAHO 156-43 nu.60N 0.03 113.34W 0.11 0.0 0.0 0.0 2.6 SDL
14S EP 62 200816.6 SW 9ONTANA 156-51 45.37N 0.01 111.R8W 0.01 10.5 1.4 0.0 3.1 S DI
14SEP62 215131.9 CENT IDAHO 156-u4 44.15N 0.02 114.82W 0.02 0. 0 0.0 0.0 1.7 SDI
15SEP62 122642.5 CENT IDAHO 156-44 44.74N 0.02 114.82W 0.03 0. 0 0.0 0.0 3.6 SDL
15SEP62 12u328.9 CENT IDAH3 156-45 uu.42N 0.01 115.24W 0.01 0.0 0.0 0.0 2.; SDL
16SEF62 115408.0 S IDAHO 156-24 42.26N 0.02 114.14W 0.04 0.0 0.0 0.0 2.6 SDL
16SEP62 213713.9 CENT OPEG 157-40 44.12N 0.01 120.71W 0.06 0. 0 0.0 0.0 2.2 S DI
20SEP62 170848.9 S OBEGON 156-29 42.38N 0.01 119.49W 0.01 0.0 0.0 0.0 2.7 SDL
20SEP62 203028.0 SE OREGON 156-29 42.14N 0.01 119.59W 0.02 0. 0 0.0 0.0 2.5 SDL
20SEP62 210051.6 SE OREGON 156-29 42.37N 0.01 119.44W 0.02 5.u 3.5 0.0 2.6 SDI
24SEP62 16090u.2 N IDAHO 156-65 46.94N 0.03 115.99W 0.02 0.0 0.0 0.0 3.n <DL

T 25SEP62 201038.4 E OPEGCN 156-47 uu.74r 0.00 117.55W 0.03 11.3 4.u 0.0 2.2 S DI
w 2 6S Eo6 2 50715.2 E IDAHO 156-42 44.90N 0.0 112.60W 0.0 0. 0 0.0 0.0 0.0 FEIS

26SEP62 114417.7 CENT WASH 156-74 47.67N 0.03 119.969 0.05 0.0 0.0 0.0 3.0 SDI
26SEP62 212828.5 E CREGON 156-47 44.50N 0.01 117.49W 0.01 0. 0 0.0 0.0 2.2 SDL
26S EP6 2 213235.0 N IDAHO 156-65 46.82N 0.03 115.80W 0.02 0.0 0.0 0.0 2.0 SDL
020CT62 141954.2 SW MONTANA 156-50 us.43N 0.02 110.43W 0.06 0.0 0.0 0.0 3.2 SDL
037CT62 163154.1 SE IDAHO 156-21 42.39N 0.02 111.50W 0.01 0.0 0.0 0.0 2.9 SDL
0 30CT6 2 211u20.0 E CREGON 1$6-37 43.87N 0.01 117.00W 0.02 0. 0 0.0 0.0 2.3 SDL
063CT62 92817.4 WYOMING 156-25 43.60N 0.0 110.80W 0.0 0. 0 0.0 0.0 0.0 NEIS
060CT62 204112.0 S IDAHO 156-25 42.30N 0.03 115.98W 0.05 0.0 0.0 0.0 1.6 SDI
090CT62 162712.4 SW MONTANA 156-52 45.88N 0.02 112. low 0.02 0.0 0.0 0.0 2.7 SDI
130CT62 125612.6 TD-MA BORD 156-41 44.54N 0.02 111.589 0.04 0.0 0.0 0.0 3.; SDL
170Cr62 60315.4 CENT WASH 156-79 47.15N 0.02 119.32W 0.03 6.0 2.a 0.0 2.5 SDL
170CT62 83434.7 NW CREGON 157-43 uu.80N 0.04 123.01W 0.05 0.0 0.0 0.0 3.4 SDL
180CT62 180318.5 W IDAHO 156-45 44.30N 0.0 115.30W 0.0 0.0 0.0 0.0 0.0 NEIS
180CT62 181356.9 CENT IDAHO 156-35 u3.81N 0.01 115.25W 0.01 0.0 0.0 0.0 2.0 SDL
180CT62 185632.2 W IDAHO 156-45 44.60N 0.0 116.00W 0.0 0.0 0.0 0.0 0.0 NEIS
18 3CT 6 2 200136.0 CENT IDAH3 156-44 44.33N 0.02 114.73W 0.03 0.0 0.0 0.0 2.2 SDL
180CT62 203107.1 4 IDAHO 156-45 44.30N 0.0 115.20W 0.0 0.0 0.0 0.0 0.0 NETC

7g 180CT62 213016.4 CENT IDAHO 156-44 44.29N 0.02 114.83W 0.02 0. 0 0.0 0.0 2.5 SDI
2 183CT62 ?21332.4 CENT IDAHO 156-44 uu.28N 0.02 114.87W 0.02 0. 0 0.0 0.0 2.1 SDI

Su 190C?62 104325.0 W IDAHO 156-45 44.60N 0.0 115.60W 0.0 0.0 0.0 0.0 0.0 NE!S
JX 200CT62 22225.1 CENT IDAHO 156-35 43.81N 0.01 115.22W 0.01 0.0 0.0 0.0 2.7 SDI

- 210CT62 151021.9 CENT IDAHO 156-44 44.40N 0.02 114.57W 0.03 0.0 0.0 0.0 1.9 SDL
220CT62 50303.9 MONTANA 156-51 44.20N 0.0 118.40s 0.0 0.0 0.0 0.0 0.n NEIS

C/! 240CT62 212952.6 E OREGON 156-48 40.91r 0.02 118.56W 0.02 0.0 0.0 0.0 2.3 S DI
gy 250CT62 61601.8 CENT IDAH3 14' 34 43.01N 0.01 114.87W 0.01 0.0 0.0 0.0 2.2 SDL

250CT62 61958.7 CENT IDAHO 15b-34 43.40M 0.01 114.88W 0.01 0. 0 0.0 0.0 2.1 S DI
250CT62 141213.5 CENT IDARD 156-46 uu.23N 0.01 116.00W 0.01 0.0 0.0 0.0 2.0 SDL
270CT62 220705.0 W IDAHO 156-46 44.16N 0.01 116.47W 0.02 0. 0 0.0 0.0 3.0 9DI
00N0v62 61246.5 NW WYOPTNG 156-40 um.05N 0.02 110.69W 0.01 0. 0 0.0 0.0 2.9 9 DI
04Nov62 61831.5 YELLOWSTON 156-40 un.30N 0.0 110.30W 0.0 0.0 0.0 0.0 0.0 NEIS
06N0762 33646.9 WA-OR BORD 157-%2 45.80N 0. 0 122.50W 0.0 0.0 0.0 0.0 0.0 NEIS

_ _ _



DATE 3.T. GEO AREA MAF SQ L AT (DEG) + /- LONG (D EG) + /- DEP T H (K M) + /- MB M SOURCE
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07NOV6 2 164u18.7 CENT IDAHO 156-44 44.37N 0.02 110.589 0.03 0. 0 0.0 0.0 2.a SDL
09N0Y62 135218.1 S WASH 157-61 46.14r 0.0a 121.6uw 0.10 0.0 0.0 0.0 3.2 SDL
11NOV62 221043.2 SE W ASH 156-68 u6.69N 0.01 118.59W 0.02 0. 0 0.0 0.0 2.6 SDL
13NOV62 222750.1 N OREG0K 157-51 44.55N 3.0R *71.64W 0.13 0.0 0.0 0.0 2.5 SDL
13N OV 62 234908.1 N OREGON 157-50 45.74N 0.07 120.auw 0.10 0.0 0.0 0.0 2.9 SDL
14NOV62 111238.2 N IDAHO 15 6- u 6 40.994 0.01 1 16. 8 2 W 0.01 0.0 0.0 0.0 2.5 SDL
15N0762 232552.0 NW MONTANA 156-83 u8.33N 0.02 113.629 0.02 0.0 0.0 0.0 3.7 SDL
24NOV62 131349.0 SE IDAHO 156-21 42.99N 0.02 111.699 0.02 0.0 0.G 0.0 3.0 Sn!
25NOV62 60239.1 CENT IDAHO 156-45 44.56N 0.02 115.09 0.02 0.0 0.0 0.0 2.3 SDL
28NOV62 71951.2 CENT IDAHO 156-34 43.6aN 0.01 114.99W 0.01 0. 0 0.0 0.0 2.2 SDL
04DEC62 112410.7 N NETADA 156-16 41.97N 0.01 116.21W 0.02 0.0 0.0 0.0 3.3 SDL
11DEC62 171521.2 CENT IDAF3 156-44 44.67N 0.02 11a.98W 0.02 0.0 0.0 0.0 1.5 SDL
15DE062 143616.2 NW MONTANA 156-63 u7.71N 0.04 113.61W 0.04 0.0 0.0 0.0 3. 3 SDL
20DEC62 3948.0 NW MONTANA 156-74 27.90N 0.17 114.65W 0.10 0.0 0.0 0.0 3.9 SDL
21DEC62 44141.9 NW MONTANA 156-83 4 8.6 7 N 3.03 113.u3W 0.03 0. 0 0.0 0. 0 3.5 SDL
27DEC62 105947.2 SW IDAHO 156-26 42.26N 0.02 116.13 W 0.02 0.0 0.0 J.0 1.7 S DI
2 8 DEC6 2 100123.6 MONTANA 156-83 u8.uGN 0.0 113.00W 0.0 0.0 0.0 0.0 0.0 NETS
31DEC62 204935.2 WASHINGTON 157-72 47.10N 0.0 122.00W 0.0 0.0 0.0 0.0 0.0 N EIS
01JAN63 35428.3 NW MONTANA 156-83 48.69N 0.07 113.50W 0.04 0.0 0.0 0.0 3.5 SDI
06JAN63 180706.2 E IDAHO 156-42 44.80N 0.0 112.20W 0.0 33.0 0.0 0.0 0.0 NEIS
07JAN63 1C637.7 W WYOMING 155-29 u2.u7r 0.03 109.23W 0.10 0. 0 0.0 0.0 3.6 SDL
07JAN63 (4R38.7 CENT IDAHO 156-44 uu.31N 0.02 114.74W 0.02 0.0 0.0 0.0 2.4 SDL
07JAN63 70719.1 CENT IDAHO 146-35 43.16N 0.04 115.42W 0.01 0. 0 0.0 0.0 3.0 SDL
07JAN63 72638.5 CENT IDAPO 156-44 20.28N 0.01 114.809 0.02 0. 0 0.0 0.0 2.6 SDL
07JAN63 73030.4 CENT IDAHO 156-u3 44.48N 0.03 113.90W 0.07 0.0 0.0 0.0 1.4 SDL
07JAN63 75616.7 CENT IDAH3 146-45 44.06N 0.01 115.09W 0.01 0.0 0.0 0.0 2.7 SDL
07JAN63 222437.7 CENT OPEG 156-39 43.81N 0.01 119.33W 0.02 0.0 0.0 0.0 1.9 SDI
09JAN63 194602.7 HEDGEN LK 156-41 44.96N 0.02 111.539 0.04 3.7 1.6 0.0 3.5 S n1
12JAN63 40009.6 SE 3 REG 3R 156-28 42.uuN 0.01 118.149 0.02 10.7 2.0 0.0 2.3 SDI
13J A N 63 83752.2 E IDAHO 156-41 44.78N 0.02 111.649 0.13 0.0 0.0 0.0 2.6 SDL
17JAN63 225404.6 CENT OREG 157-40 44.95N 0.03 120.809 0.03 11.9 1.R 0.0 3.0 9 DL

> 20JAN63 82921.7 CENT IDAHS 156-44 uu.12N 0.03 114.68W 0.01 0.0 0.0 0.0 1.8 eDI

1 20JAN63 92439.7 YELLOUSTON 156-40 44.90N 0.0 110.90W 0.0 28.0 0.0 0.0 0.0 NFIS
20JAN63 211623.7 MERGEN LK 156-41 44.95N 0.03 111.50W 0.08 0.0 0.0 0.0 2.6 SDL
213 A N 6 3 54950.8 YELLOWSTON 156-40 44.86F 0.02 111.19W U.05 0.0 0.0 0.0 3.0 SDI
21J A N 6 3 85538.2 E 09EGON 156-28 42.43N 0.01 118.71W 0.05 7.8 1.6 0.0 2.0 SDL
21JAN63 120031.6 CENT IDAH3 156-44 44.23N 0.02 114.37W 0.04 0.0 0.0 0.0 2.0 SDL
23JAN63 200201.2 YELLOWSTON 156-40 44.22N 0.03 110.16W 0.06 0.0 0.0 0.0 3.2 SDI
24JAN63 214311.7 WASHINGTON 157-72 47.60N 0.0 122.10W 0.0 17.0 0.0 0.0 0.0 NEIS
25JAN63 35532.3 N NEVADA 156-15 41.46N 0.01 115.37W 0.01 0. 0 0.0 0.0 3.0 SDL
27JAN63 152007.2 W IDAHO 156-44 uu.40N 0.0 114.60W 0.0 32.0 0.0 0.0 0.0 NPIS
28JAN63 4460s.u CENT IDAH3 156-44 44.20N 0.02 114.52W 0.03 2. 3 2.1 0.0 2.2 S DI
30JAN63 10911.0 W MONTANA 156-61 46.36N 0.22 111.51W 0.0 0. 0 0.0 0.0 2.4 SDI
30JAN63 55059.5 MONTANA 156-50 45.00N 0.0 110.80W 0.0 33.0 0.0 0.0 0.0 NEIS
31JAN63 104945.0 CENT IDAH3 156-45 uu.70N 0.02 115.15W 0.02 0.0 0.0 0.0 2.9 SDL
01PE863 163859.5 W IDAHO 156-44 44.30N 0.0 114.50W 0.0 33.0 0.0 0.0 0.0 NPTS
03?ER63 14419.0 CENT IDAHO 156-33 43.69N 0.02 113.33W 0.13 0. 0 0.0 0.0 2.0 FDL

,03PEB63 171751.7 CENT IDARD 156-44 44.11N 0.01 114.75W 0.01 0.0 0.0 0.0 2.1 SDL
"G 0 3PEB 6 3 231013.5 CENT IDAHS 156-44 44.15N 0.02 114.519 0.03 0.0 0.0 0.0 2.4 SDL

=0 03FER63 231708.6 CENT IDAHO 156-34 43.67N 0.01 115.00W 0.01 0.0 0.0 0.0 2.0 SDI
J 05PEB63 72859.4 W IDAHO 156-44 44.30N 0.0 114.609 0. 0 33.0 0.0 0.0 0.0 NPIS

** 10 F E B6 3 12420.5 CENT IDAHO 156-44 uu.21N 0.02 114.47W 0.03 0.0 0.0 0.0 2.9 SDL
FA 16 FEB6 3 30141.0 MONTANA 156-60 46.10N 0.0 111.00W 0.0 33.0 0.0 0.0 0.0 NEIS
bq17FEB63 101215.7 NE NEVADA 156-14 41.55N 0.02 114.62W 0.03 6.5 1.8 0.0 2.3 Snt
j17FEB63 130644.2 SF OREGON 156-28 42.47N 0.01 118.9us 0.04 0.0 0.0 0.0 1.9 S DI

N2 24?EB6 3 152457.7 MONTANA 156-52 45.00N 0.0 112.00W 0.0 33.0 0.0 0.0 0.0 NEIS
24PEB63 172647.1 E IDAHO 156-53 45.72N 1.02 113.99W 0.00 0.0 0.0 0.0 2.R 9DI
02 MAP 63 10227.3 E WASH 156-58 46.76N 0.01 118.54W 0.02 0.0 0.0 0.0 2.0 SDL
039AR63 4017.1 S IDAHO 156-22 22.26N 0.03 112.66W 0.11 0.0 0.0 0.0 2.0 90L
05 MAR 63 13038.7 E IDAHO 156-21 42.60N 0.0 111.30W 0.0 33.0 0.0 0.0 0.0 NPIS
06 MAR 63 11807.7 SW MONTANA 156-62 46.14N 0.03 112.25W 0.05 0.0 0.0 0.0 3.2 SDI
06 MAR 63 104642.2 W IDAHO 156-45 uu.08N 0.01 115.79W 0.01 0. 0 0.0 0.0 2.5 SDL
07 MAR 63 202006.1 NE OREGON 156-58 45.86N 0.01 118.409 0.01 0.0 0.0 0.0 2.1 S DI
07 MAR 63 235325.0 OREGON 156-43 uu.90N 0.0 123.50W 0.0 33.0 0.0 0.0 0.0 NEIF



DATE 0.T. GEO AREA MAF SQ L AT (DEG) + /- LO NG (D ES) + /- D EP rR (K M) * /- MB M SOURCE

seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
089AR63 835u8.9 YELLOWSTON 156-40 44.83N 0.0 110.20W 0. 0 33.0 0.0 0.0 0.0 NEYS
109 AP6 3 112606.4 YELLOUSTON 156-40 44.90N 0.0 110.40W 0.0 33.0 0.0 0.0 0.0 NEIS
10 MAP 63 131657.5 YELLOWSTON 756-40 44.80N 0.0 110.50W 0.0 33.0 0.0 0.0 0.0 NPIe
12 MAP 63 34124.4 YELLOWST3N 156-20 04.90N 0.0 110.70W 0.0 21.0 0.0 0.0 0.0 NE79
17 MAR 63 221035.4 YELLOWSTON 156-40 44.80N 0.0 110.10W 0.0 20.0 0.0 0.0 0.0 NPIS
19 MAP 63 183551.7 NW WYOMING 156-49 44.87N 0.02 109.93W 0.14 0.0 0.0 0.0 4.1 SDL
20 MAP 63 113831 YELLOUCTON 15(-40 44.90N 0.0 110.70W 0.0 33.0 0.0 0.0 0.0 NEIe123224.); YELLOUSTON 1%6-40 uu.70N 0.0 110.60W 0.0 33.0 0.0 0.0 0.0 NEI920 MAR 63
219AR63 30024.2 YEILOWSTON 156-40 44.80N 0.0 110.60W 0.0 33.3 0.0 0.0 0.0 NEIS
21 MAR 63 160947.0 MONTANA 156-50 45.00N 3.0 110. 30 W 0.0 33.0 0.0 0.0 0.0 NPIS
22 MAR 63 43uh2.9 YELLOWSTON 106-40 44.80N 0.0 110.50W 0.0 30.3 0.0 0.0 0.0 NEIe
239AP63 122139.0 YELLOWST04 156-40 uu.70N 3. 0 110.60W 0.0 33.0 0.3 0.0 0.0 NEIS
27 MAP 63 72209.4 YELLOWST3N 156-40 uu.30N 0.0 110.70W 0. 0 33.0 0.0 0.0 0.0 NEIS
279AR63 151546.2 YELLOWSTON 156-40 44.90N 0.0 110.90W 0.0 33.0 0.0 0.0 0.0 NPIE
01APR63 u3827.7 NE 3REGON 156-u9 44.74N 0.01 119.21k 0.03 0.0 0.3 0.0 2.0 SDL
02APR63 134013.4 YEILOWSTON 156-40 uu.80N 0.0 110.70W 0.0 33.0 0.0 0.0 0.0 NEYe
02APo63 152942.6 YELLOWSTON 156-40 u4.70N 0.0 110.50W 0.0 33.0 0.0 0.0 0.0 NE!S
03APD63 93508.7 MONTANA 156-50 45.00N 0.0 110.70W 0.0 33.0 0.0 0.0 0.0 MPIS
OunPR63 153626.2 E IDAHC 156-21 42.30N 0.0 111.23W 0.0 33.0 0.0 0.0 0.0 NPIS
06APR63 71010.5 N IDAHO 156-56 45.64N 0.02 116.74W 0.02 0.0 0.0 3. 3 1.0 SDL
06 APP 63 112u17.0 NE OREGON 156-49 44.43N 0.01 119.63W 0.03 0. 0 0.0 0.0 3.3 SDL
07 APP 63 151947.7 W IDAHO 156-36 43.64N 0.01 116.25W 0.01 0.0 0.3 0.0 2.3 eDL
07 APP 63 153338.0 CENT OREG 156-41 uu.47N 0.07 121. ROW 0.17 0.0 0.0 3.0 3. 3 SDL
09 APP 63 144820.7 E OREGON 156-38 43.80N 0.01 118.77W 0.03 0.0 0.0 0.0 2.2 SDL
09 APP 63 413u0.2 CENT IDAHO 156-34 43.81N 0.01 114.61W 0.01 0. 3 0.0 0.0 2.6 SDL
09APR63 70904.2 SW MONTANA 156-61 46.11N 0.03 111.86W 0.10 0.0 0.0 0.0 2.0 SDL
10 APP 63 80827.7 NW OPEGON 156-56 45.22N 0.01 116.59W 0.02 0.0 0.0 3.0 2.0 SDL
124PP63 134501.5 W IDAHC 156-36 43.86N 0.01 116.72W 0.01 12.5 1.3 0.0 2.0 _e DI
14 APP 63 153351.1 CENT idaho 156-44 44.65N 0.02 114.10W 0.04 0.0 0.0 0.0 2.7 9 DT
15 APP 63 55210.7 SW IDAH3 156-26 42.60N 0.01 116.8uW 0.02 13.3 2.7 0.0 2.2 SDL
15APR63 73744.2 E FPEGON 156-48 44.56N 0.01 118.27W 0.01 0.3 0.0 0.0 1.4 SDL

T 16APF63 53434.6 YELLOWSTON 156-40 uu. HON 0.0 110.40W 0.0 33.0 0.0 0.0 0.0 NPIe
e 17 APP 63 2051.4 N NEVADA 156-16 41.91N 1.01 116.u9W 0.02 0.0 0.0 0.0 2.1 SDI

17 APP 63 33uu9.1 SE OREGON 156-27 42.73N 0.01 117.72W 0.01 0. 0 0.0 0.0 2.0 S DI
18 APP 63 104316.9 YELLOWSTON 156-40 44.80N 0. 0 110.30W 0.0 33.0 0.0 0.0 0.0 NP!S
18 APP 61 171154.2 E OPEGON 156-38 43.uBN 0.01 118.17W 0.02 0.0 0.0 0. 0 1.5 ent
18APn63 145912.6 90NTANA 156 50 35.00N 0.0 111.00W 0.0 33.0 0.0 0.0 0.0 NEIS
*8AFP63 173211.6 W WYnMING 156-30 43.07N 0.03 110.43W 0.45 0.0 0.0 0.0 3.4 SDL
22APR63 73R01.4 E CPEGON 156-37 43.%8N 0.01 117.81W 0.02 10.5 2. 6 0.0 2.0 eDi
25APR63 82941.6 SE OREGON 156-27 42.38N 0.01 117.18W 0.03 5.6 2.u 0.0 2.1 SDL
25 APP 63 113030.9 E OREGON 156- 47 44.57N 0.01 117.73W 0.02 0. 0 0.0 0.0 2.2 cDL
264PR63 165512.0 S OREGON 156-29 a2.71r 0.05 119.26W 0.15 0.0 0.0 0.0 2.5 SDI
27APR63 45350.9 YELLOWSTON 156-40 u4.80N 0.0 110.30W 0.0 33.0 0.0 0.0 0.0 NEIS
27 APP 63 111448.0 W IDAFO 156-16 43.14N 0.32 116.77W 0.0 0. 0 0.0 0.0 2.4 <DI
27APR63 133933.9 MONTANA 156-51 45.00N 0.0 111.u0W 0.0 33.0 0.0 0.0 0.0 NEIe
304tR63 33319.0 CENT IDAR3 156-45 44.77F 0.01 115.RuW 0.02 0.0 0.0 0.0 2. 2 SDL
01MAY63 1137.8 S OREGON 156-21 42.67N 0.01 121.Auw 0.03 0.0 0.0 0.0 2.4 CDI

gJ 03MAY63 110554.0 E OREGON 156-37 u3.21N 0.04 117.19W 0.0 0.0 0.3 0.0 2.3 S DI
J 03MAY63 163255.9 MONTANA 15 6- i l u5.00N 0.0 111.23W 0.0 33.0 0.0 0.0 0.0 NPIR

*M 049AY63 60243.8 CENT CPFG 156-49 44.38N 0.01 119.21W 0.03 0. 0 0.0 0.0 2.% SDL
ga 1114Y63 25559.0 MONTANA 156-50 35.00N 0.0 110.40W n.0 33.0 0.C 0.0 0.0 NP!e

11MAY63 30058.7 E IDAHO 156-50 45.10N 0.0 110.809 0.0 15.0 0.0 0.0 0.0 NEIC
N 129 AY63 204529.0 W IDAHO 156-55 uS.07N 0.02 116.9AW 0.02 0.0 0.0 3.3 2.0 S Dt
CT! 19MAY63 81018.5 E IDAHO 1%6-42 44.40N 0.0 112.00W 0.0 15.3 0.0 0.0 0.0 NE7e

19MAY63 23u204.0 E CREGON 156-48 44.40N 0.48 118.55W 1.36 0.0 0.0 0.0 2.2 SDIT 22MAY63 123136.6 W IDAHO 156-65 46.01N 0.04 116.99W 0.03 12.8 2.5 0.0 2.1 Sni
259AY63 41730.9 CENT IDAH3 156-35 43.39N 0.01 115.39W 0.01 0.3 0.0 0.0 2.5 SDL
25MAY63 85123.5 E CREGON 156-48 44.24N 0.01 118.06W 0.02 0.0 0.0 0.0 2.2 R DI
26MAY63 112559.0 NE OREGON 156-57 us.90N 0.01 117.97W 0.01 5.0 1.6 0.0 2.7 SDL
274AY63 35544.1 CENT IDAHO 156-35 43.31N 0.01 115.26W 0.01 0.0 0.0 0.0 2.2 ADL
27MAY63 50451.7 CENT IDAHO 156-35 43.68N 0.01 115.04k 0.01 6.4 2.4 0.0 2.4 90L
28MAY63 84503.1 W IDAHO 156-45 44.u6N 0.01 115.42W 0.01 0.0 0.0 0.0 2.7 SD'
28MAY63 162911.9 W IDAHO 156-44 44.30N 0. 0 114.80W 0.0 33.0 0.0 0.0 0.0 NEIS
10MAY63 4513.0 SW MONTANA 156-52 45.57v 0.03 112.80W 0.10 0. 0 0.0 0.0 3.3 SDL



DATE 0.T. GEO AREA MAF SQ L AT (DEG) + /- LONG (DEG) + /- DEP rR (hM) + /- MB M SOURCE

31MAY63 113753.6 MONTANA 156-51 45.00N 0.0 111.20W 0.0 15.0 0.0 0.0 0.0 NEIe
0 2J UN 6 3 20927.0 W IDAHO 156-46 un.23N 0.11 116.14 W 0.08 0. 0 0.0 0.0 1.5 SDL
06JUN63 150000.5 CEN* IDAHO 156-34 43.37N 0.01 110.80W 0.02 12.0 2.2 0.0 2.o SDI
08JUN63 20302.3 CENT IDAHO 156-34 43.38N 0.01 114.83W 0.0u 9.2 6.2 0.0 2.0 SDL
09JUN63 140417.9 CENT IDAHO 156-44 44.16N 0.02 11u.60W 0.02 0.0 0.0 0.0 2.2 SDL
12JUN63 94801.6 NW OPEGON 156-57 45.94N 0.03 117.4pv 0.02 13.0 2.7 0.0 2.8 SDI
15JUN63 131550.6 MONTANA 156-50 uS.00N 0. 0 110.60W 0.0 33.0 0.0 0.0 0.0 NEIS
16JUN63 14258.5 NW UTAM 156-12 41.61N 0.02 112.89W 0.01 0.0 0.0 0.0 2.4 SDL
20JUN63 234717.2 NW UTAH 156-12 41.35N 0.01 112.10W 0.01 4.4 1.0 0.0 2.7 SDI
25JUN63 155149.6 YELLOWSTON 156-40 Qu.00N 0.0 110.00W 0.0 33.0 0.0 0.0 0.0 NEIS
29JUN63 210455.0 CENT IDAHO 156-34 43.3RN 0.01 114.86W 0.01 0. 0 0.0 0.0 2.0 SDL
01JUL63 131850.6 CENT IDAHO 156-44 43.14N 0.02 114.66W 0.02 0.0 0.0 0.0 2.1 SDL
03JUL63 70303.4 W IDAHO 156-46 um.33N 0.01 116.52W 0.01 0.0 0.0 0.0 2.2 SDL
06J0L63 150419.5 CEFT IDAHO 156-44 04.22N 0.02 114.50W 0.03 0.0 0.0 0.0 2.0 SDL
17J0L63 134505.0 CENT IDAHO 156-44 44.1RN 0.01 114.56W 0.03 0.0 0.0 0.0 2.3 S DI
19JUL63 192633.1 YELLOWSTON 156-40 44.90N 0.0 110.60W 0.0 33.0 0.0 0.0 0.0 NETS
19JUL63 205605.4 YELLOWSTON 156-40 44.80N 0.0 110.60W 0.0 33.0 0.0 0.0 0.0 4EIe
20JUL63 104102.5 MONTANA 156-51 45.10N 0.0 111.30W 0.0 33.0 0.0 4.0 0.0 NEIS
21JUL63 50020.3 SE IDAHO 156-21 42.81N 0.03 111.26W 0.02 0.0 0.0 0.0 2.6 SDL
24JUL63 105746.9 HEBGEN LK 156-99 44.90N 0.0 111.00W 0.0 33.0 0.0 0.0 0.0 NEIS
26J7L63 84507.2 SE WASH 156-6R 46.22N 0.06 118.66W 0.00 0.0 0.0 0.0 2.6 SDL
27JUL63 232808.1 S OREGON 157-20 42.69F 0.06 120.30W 0.07 2. 7 3.7 0.0 2.7 SDL
024UG63 94541.9 W IDARC 156-34 43.40N 0.0 114.50W 0.0 50.0 0.0 0.0 0.0 NEIS
0 34UG6 3 12316.7 W IDAHO 156-45 44.90N 0.0 115.40W 0.0 33.0 0.0 0.0 0.0 NEIe
04A9G63 113736.6 E IDAHO 156-51 45.00w 0.03 111.35W 0.13 0. 0 0.0 0.0 2.8 SDL
06AUG63 52032.0 MONTANA 156-51 us.10N 0.0 111.00W 0.0 33.0 0.0 3.7 0.0 NEIS
08APG63 95002.7 MONTANA 156-51 05.20N 0.0 111.50W 0.0 33.0 0.0 0.0 0.0 NEIF
08AUG63 235320.7 YELLOWSTON 146-00 44.90N 0.0 110.90W 0.0 33.0 0.0 u.0 0.0 NEIS
12AUG63 163356.6 CENT IDAHO 156-u5 uu.3uN 0.02 115.33W 0.02 7. 8 3.0 0.0 3.u SDL
14AUG63 123006.0 UTAH 156-12 41.50N 0. 0 112.20W 0.0 33.0 0.0 3.7 0.0 NEIS
16AUG63 70103.7 UTAH 156-12 41.50N 0.0 112.20W 0.0 33.0 0.0 3.6 0.0 NPIS

Y 17AUG63 50911.1 UTAH 156-12 41.RON 0.0 112.20W 0.0 33.0 0.0 3.5 0.0 NEIS
u 17AUG63 133922.7 CENT IDAHO 156-34 03.68N 0.01 114.85W 0.02 12.6 2.1 0.0 2.0 SDL

18AUG63 249uS.4 CENT IDAHO 156-04 44.14N 0.02 114. Sus 0.03 0.0 0.0 0.0 2.2 SDL
24A9G63 100152.2 CENT IDAHO 156-44 44.49N 0.01 114.12W 0.04 0. 0 0.0 0.0 2.0 SDL
24AUG63 1u4708.4 CENT IDAHO 156-44 44.11N 0.02 114.49W 0.03 0. 0 0.0 0.0 2.3 9DL
25AUG63 62840.9 CENT IDAHO 156-u4 44.10N 0.02 114.97W 0.01 0.0 0.0 0.0 2.0 SDL
OlSEP63 222502.5 CENT IDAHO 156- 34 43.96N 0.02 114.77W 0.02 12.5 2.9 0.0 2.6 SDI
069EP63 192355.7 OPEGON 156-47 un.80N 0.0 117.10W 0.0 33.0 0.0 0.0 0.0 NEIe
065EP63 221935.2 W IDAHO 156-44 44.30N 0. 0 114.70W 0.0 33.0 0.0 n.1 0.0 N9?S
075EP63 233344.2 SW MONTANA 156-70 47.06N 0.05 110.61W 0.1R 0.0 0.0 0.0 u.2 SDt
09SEP63 82453.7 CENT IDAHO 156-44 u4.89N 0.03 114.27W 0.05 11.0 1. 9 0.0 2.3 SDI
09sEP63 10u517.4 W IDhMO 156-44 uu.uGN 0.0 11u.70W 0.0 15.0 0.0 0.0 0.0 NETS
09SEP63 185046.9 E IDAHO 156-33 43.90N 0. 0 113.30W 0.0 33.0 0.0 0.0 0.0 NEIS
09sEP63 190716.2 W IDAHO 156-44 44.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NEIe
095EP63 191035.2 W IDAHO 156-44 4t.30N 0.0 110.80W 0.0 15.0 0.0 0.0 0.0 NEIS
09SEP63 194328.6 CENT IDAHO 156-44 44.27N 0.02 114.63W 0.03 0. 0 0.0 0.0 2.7 SDL
10SEP63 21709.3 W IDAPO 156-44 24.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NEIe
10SEP63 33323.2 W IDAHO 156-44 40.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NEIS

ISEP63 1227.2 W IDAHO 156-40 44.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NPIe
11SEP63 20844.8 U IDAHO 156-44 44.10F 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NPTS
11SFP63 22504.7 W IDAHO 156-44 44.30N 0.0 114.80W 0.0 15.0 0.0 0.0 0.0 NEIS
11S EP 63 23139.9 W IDAHO 156-44 uu.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NEIS

%) 11SEP63 34533.6 W IDAEC 156-uu u4.uGN 0.0 114.80W 0.0 15.0 0.0 0.0 0.0 NEIS
%g" 11SEP63 35537.8 W IDAHO 156-44 44.00N 0.0 114.80W 0.0 15.0 0.0 0.0 0.0 WEIS

11S EP 63 9u204.7 W IDAHO 156-u4 44.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NPIe~

*" 11SPP63 122929.2 W IDAHO 156-44 44.30N 0.0 114.70W 0.0 1c.0 0.0 0.0 0.0 NPIe
FA 11S EP 6 3 182152.2 W IDAHO 156-44 44.20N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NEIe

11SEP63 182429.6 W IDAHO 156-44 44.30N 0.0 114.70W 0.0 1%.0 0.0 0.0 0.0 FPIS
b1 11S EP 6 3 203u53.9 W TDAHC 156-44 u4.30N 0.0 11t '0W 0.0 15.0 0.0 0.0 0.0 NEIe
C@ 12S EP 6 3 62350.6 W IOAHO 156-44 44.30N 0.0 114.!0W 0.0 14.0 0.0 0.0 0.0 NP'S

12SEP63 65300.9 W IDAHO 156-4u 44.20M 0.0 11u.50W 0.0 33.0 0.0 4.1 0.0 NPTS
12S EP6 3 80121.6 W IDAHn 156-44 u4.u0N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 *FTe
12cEP63 90109.0 W IDAHO 156-44 uu.40N 0.0 11u. POW 0.0 15.0 0.0 0.0 0.0 NPIe



DATE 0.f. GEO ADEA MAP SQ L RT (DEG) + /- LONG (D E3) + /- DEP TR (KM) + /- MB M SOURCE

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
12SEP63 91904.7 w IDAHO 156-44 44.30N 0.0 114.80s 0.0 15.0 0.0 0.0 0.0 NEIC12SEP63 111647.2 W IDAHO 156-44 44.00N 0.0 114.70s 0.0 15.0 0.0 0.0 0.0 NEIS12SEP63 122822.6 w IDAHO 156-44 uu.30N 0.0 114.70s 0.0 15.0 0.0 0.0 0.0 NE!S12SEP63 201506.2 W IDAHO 156-44 44.40N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS
13S EP 6 3 134313.6 MONTANA 156-51 45.00N 0.0 111.60s 0.0 33.0 0.0 0.0 0.0 NEIC14SEP63 50409.3 w IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIC14SEP63 50714.3 w IDAHO 156-44 44.40N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS14S EP 6 3 155802.1 w IDAHO 156-44 44.30N 0.0 114.80s 0.0 15.0 0.0 0.0 0.0 NEIS14SEP63 160649.2 w IDAHO 156-44 44.30N 0.0 114.70s 0.0 33.0 0.0 3.9 0.0 NEIS14SEP63 162511.2 w IDAHO 156-44 44.30N 0.0 114.70s 0.0 15.0 0.0 0.0 0.0 NEIS14SEP63 163941.7 w IDAHO 156-44 44.40N 0.0 114.70s 0.0 15.0 0.0 0.0 0.0 NEIC14SEP63 165540.6 e IDAHO 156-44 44.30N 0.0 114.60v 0.0 15.0 0.0 0.0 0.0 NEIS14SEP63 171634.7 w IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS14SEP63 175006.9 w IDAHO 156-44 44.40N 0.0 114.70w 0.0 16.0 0.0 0.0 0.0 WEIS10SEP63 184856.4 W IDAHO 156-44 44.30N 0.0 114.80W 0.0 15.0 0.0 0.0 0.0 NEIS15SEP63 51457.9 v IDAHO 156-44 44.30N 0.0 114.70w 0.0 15.0 0.0 0.0 0.0 NEIS15SEP63 165101.7 w IDAHO 156-44 44.30N 0. 0 114.80w 0.0 15.0 0.0 0.0 0.0 NP!S
15S EP6 3 191409.5 W IDAHO 156-44 44.20N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS16SEP63 120614.0 W IDAHO 156-44 44.30N 0.0 114.709 0.0 15.0 0.0 0.0 0.0 NEIS17SEP63 53615.4 e IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS17SEP63 122254.9 4 IDAHO 156-44 44.40N 0.0 114.70w 0.0 15.0 0.0 0.0 0.0 NEIS18SEP63 1605.9 v IDAHO 156-44 44.30N 0.0 114.80s 0.0 15.0 0.0 0.0 0.0 NEIS18SEP63 40507.5 MONTANA 156-51 C5.00F 0.0 111.30w 0.0 33.0 0.0 0.0 0.0 NEIS18SEP63 210350.7 w IDAHO 156-44 44.40N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIC19SEP63 30205.9 w IDAHO 156-44 44.50N 0.0 114.70w 0.0 15.0 0.0 0.0 0.0 NEIS19SEP63 105957.0 W IDAHO 156-44 44.40N 0.0 114.80s 0.0 15.0 0.0 0.0 0.0 NEIS20SEP63 110937.0 W IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NPIS20SEP63 114120.1 W IDAHO 156-44 44.40N 0.0 114.70w 0.0 15.0 0.0 0.0 0.0 NPIs20SEP63 231321.2 SE IDAR? 156-31 43.28N 0.03 111.50w 0.03 0.0 0.0 0.0 2.9 SDL21SEP63 95857.5 W IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS
21S EP 63 122925.7 e IDAHO 156-34 43.70N 0.0 114.70W 0.0 33.0 0.0 3.5 0.0 NEISy 22SEP63 5036.1 W IDAHC 156-44 44.30N 0.0 114.70W 0.0 15.0 0.0 0.0 0.0 NEIS

& 22SEP63 5610.5 W IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS22SEP63 43715.1 E IDAHO 156-31 43.30N 0.0 111.40w 0.0 33.0 0.0 0.0 0.0 NEIS22SEP63 63001.7 w IDAHO 156-44 44.30N 0.0 114.80v 0.0 15.0 0.0 0.0 0.0 NEIS22SEP63 85810.5 E IDARC 156-31 43.30N 0. 0 111.50s 0.0 33.0 0.0 0.0 0.0 NPIS
22SEP63 95644.0 E IDAHO 156-31 43.30N 0.0 111.60s 0.0 33.0 0.0 0.0 0.0 NEIe
22SEo63 14550).2 W IDAHO 156-44 44.40N 0.0 114.80s 0.0 15.0 0.0 0.0 0.0 NEIS
22SEP63 154119.0 v IDAHO 156-44 44.40N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS
22SEP63 170607.1 E IDAHC 156-31 43.20N 0.0 111.20W 0.0 33.0 0.0 0.0 0.0 wEIe
2 2S EP6 3 211332.6 v IDAHO 156-44 44.30N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS
2 2SEP6 3 213055.7 E IDAHO 156-31 43.20N 0.0 111.509 0.0 33.0 0.0 0.0 0.0 NEIS
22SEP63 213217.0 E IDAHO 156-31 4 3. 20N 0.0 111.40v 0.0 33.0 0.0 0.0 0.0 NEIR
23SEP63 13032.7 E IDAHO 156-31 43.204 0.0 111.30w 0.0 33.0 0.0 0.0 0.0 NPIS
2 3S EP6 3 41821.1 SE IDAHO 156-41 44.13N 0.05 111.194 0.03 0.0 0.0 0.0 3.4 SDL23SEP63 102103.6 w IDAHO 156-44 44.40N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NPIS
2 3S EP63 121708.6 v IDAHO 156-44 44.40N 0.0 114.80w 0.0 15.0 0.0 0.0 0.0 NEIS
2 3SEP 63 232710.5 E IDAHO 156-31 43.30N 0. 0 111.50s 0.0 33.0 0.0 0.0 0.0 NEIS
24SEP63 63150.5 HEBGEN LK 156-40 44.80N 0.0 111.00W 0.0 33.0 0.0 0.0 0.0 NFIS
20SEP63 63552.1 HEBG EN LK 156-40 Qu.90N 0.0 111.00W 0. 0 33.0 0.0 4.7 0.0 NEIS
24SEP63 170527.9 E IDAHO 156- 31 43.20N 0.0 111.20w 0.0 33.0 0.0 0.0 0.0 NEIS28SEP63 190802.7 E IDAHO 156-31 43.30N 0.0 111.30w 0.0 33.0 0.0 0.0 0.0 NEIS

gy 79SEP63 55823.7 E IDAHO 156-31 43.00N 0.0 111.40s 0.0 33.0 0.0 0.0 0.0 NEISJ 29sEP63 60532.5 E IDAHO 156-31 43.30N 0. 0 111.40w 0.0 33.0 0.0 0.0 0.0 NPIS%; 020CT63 21312.8 CENT IDAHO 156-44 44.21F 0.02 114.59w 0.01 0. 0 0.0 0.0 2.2 SOL
'# 020CT63 54433.2 CENT IDAHn 156-44 44.22N 0.02 114.67W 0.02 0.0 0.0 0.0 2.2 SDLF 020CT63 555"* 7 CENT IDAHO 156-44 44.24N 0.02 114.63v 0.03 0.0 0.0 0.0 2.2 SDLFA 020C'63 6r . < - CENT IDAHO 156-44 44.24N 0.02 114.55v 0.06 12.0 6.6 0.0 1.4 SDL-

CM 020CT63 20 ~21. A MONTANA 156-74 47.35N 0.02 114.19W 0.06 8.7 2.7 0.0 2.8 SDI
- 0 30C*f 3 104 i .3 CENT IDAHO 156-44 44.07N 0.02 114.86v 0.01 0.0 0.0 0.0 1. 9 SDL() 040CT63 441

-

CENT IDAHC 156-44 44.22N 0.02 114.63v 0.01 0.0 0.0 0.0 2.4 SDL050CT63 2Nt i.C 'ENT IDAHO 156-44 44.15N 0.02 114.65W 0.02 0.0 0.0 0.0 2.1 9DL
0 50CT6 3 181t04.0 TENT IDAHO 156-44 44.14N 0.02 114.76W 0.02 0.0 0.0 0.0 2.1 SDL
060CT63 50J

^

' UIT IDAHO 156-04 44.23N 0.02 114.63v 0.03 0. 0 0.0 0.0 2.3 SDI
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060CT63 52654.6 CENT IDAHO 156-44 44.21F 0.02 114.62W 0.03 0.0 0.0 0.0 1.9 901
070C'63 34120.7 CENT IDAHO 156-44 44.16N 0.02 114.6SW 0.02 0.0 0.0 0.0 2.3 SDL
070CT63 44451.6 CENT IDAHO 156-44 44.19N 0.02 114.61W 0.03 0.0 0.0 0.0 2.2 SDL
070CT63 52346.0 CENT IDAHO 156-44 44.16N 0.02 114.619 0.03 0.0 0.0 0.0 2.1 SDL
070CT63 70618.0 CENT IDAHO 156-44 44.23N 0.02 114.589 0.03 0.0 0.0 0.0 2.0 SDL
070CT63 213030.0 W IDAHO 156-44 44.80N 0.0 114.00W 0.0 33.0 0.0 0.0 0.0 dEIS
000CT63 42442.6 CENT IDAHO 156-44 44.16N 0.02 114.67W 0.02 0. 0 0.0 0.0 1.9 SDL
110CT63 74850.7 CENT IDACO 156-44 44.17N 0.02 114.50s 0.03 0.0 0.0 0.0 1.8 SDL
110CT 6 3 230953.1 E IDAFO 156-31 43.40N 0.0 111.109 0.0 30.0 0.0 0.0 0.0 NEIS
120CT 6 3 65825.7 WYOMING 1 $ 6- 30 43.30N 0.0 110.90W 0.0 30.0 0.0 0.0 0.0 NEIS
120C*63 211008.1 SE IDAHO 156-21 42.99N 0.03 111.07W 0.03 0.0 0.0 0.0 2.7 SDL
120CT63 211227.4 SE IDAHO 156-30 43.40N 0.03 110.58W 0.04 0.0 0.0 0.0 2.7 SDL
120CT63 215901.9 E IDAHO 156-31 43.10N 0.0 111.10W 0.0 33.3 0.0 0.0 0.0 NRIS
120C?63 220159.2 SE IDAHO 156-21 42.69N 0.02 111.50W 0.02 0.0 0.0 0.0 3.0 SDL
120 CT 6 3 223401.6 E IDAHO 156-31 43.10N 0.0 111.30W 0. 0 33.0 0.0 0.0 0.0 w?IS
130CT63 175547.1 E IDAHO 156- 31 43.20N 0.0 111.20W 0.0 30.0 0.0 0. 0 0.0 NPIS
140CT63 50231.6 SE IDAHO 156-30 43.17N 0.03 110.94W 0.03 11.4 2.1 0.0 2.7 S DI
140CT 6 3 174029.0 SE IDAHO 156-30 43.52w 0.04 110.55W 0.04 0.0 0.0 0.0 2.9 SDL
150CT 6 3 151520.6 W IDAHO 156-44 44.30N 0.0 114.80W 0.0 33.0 0.0 0.0 0.0 NPIS
160CT63 153632.1 W IDAHO 156-44 44.30N 0.0 114.80W 0.0 30.0 0.0 0.0 0.0 NEIS
170CT63 12207.7 W IDAHO 156-44 44.40N 0.0 114.70W 0.0 30.0 0.0 0.0 0.0 MPIF
190CT63 152934.4 ID-MA BORD 156-64 46.69N 0.01 114.82W 0.02 0.0 0.0 0.0 1.9 SDL
200CT63 130844.1 SE IDAHO 156- 31 43.05N 0.02 111.55W 0.02 0. 0 0.0 0.0 2.3 SDL
200CT63 214059.0 N !DAHO 156-75 47.23N 0.01 115.27W 0.03 0.0 0.0 0.0 2.3 SDL
200CT63 33149.6 W IDAHO 156-uS 44.38N 0.01 115.73W 0.01 0.0 0.0 0.0 2.1 SDL
240CT63 95237.4 W IDAHO 156-44 44.00N 0.0 114.80W 0.0 33.0 0.0 3.F 0.0 NEIS
240CT63 134216.4 N IDAHO 156-54 45.80N 0.05 114.32W 0.04 0.0 0.0 0.0 2.9 SDI
200CT63 213512.6 W IDAHO 156-46 44.65N 0.02 116.57W 0.01 0.0 0.0 0.0 2.1 SDL
260C'63 202014.5 E TDAHO 156- 31 43.10N 0.0 111.20W 0.0 37.0 0.0 0.0 0.0 NPIS
270CT63 155849.9 W IDAHO 156-44 44.20N 0.0 114.80W 0.0 30.0 0.0 0.0 0.0 NEIS
290CT63 53933.0 E IDAHC 156-31 43.10N 0.0 111.60W 0.0 33.0 0.0 4.0 0.0 NPIF
290CT63 74211.7 E IDAHO 156-31 43.20N 0.0 111.30W 0.0 30.0 0.0 0. 0 0.0 NEI!

u 310CT63 80852.0 E IDAHD 156- 31 43.00N 0.0 111.30W 0.0 33.0 0.0 3.0 0.0 NPIS
01Nov63 10412G.7 CENT IDAHO 156-44 44.24N 0.02 114.63W 0.03 0.0 0.0 0.0 2.1 SDI
0 3NOV 63 182602.0 E IDAHO 156-31 43.10N 0.0 111.30W 0.0 33.0 0.0 0.0 0.0 NEIS
04N0Y63 80304.5 W IDAHO 156-45 44.65F 0.02 115.29W 0.02 0. 0 0.0 0.0 2.4 SDL
05NoV63 33831.6 W WYOMING 156-20 42.38N 0.02 110.92W 0.05 0.0 0.0 0.0 2.8 snt
05NOV63 34439.7 E IDAHO 156- 31 43.10N 0.0 111.20W 0.0 33.0 0.0 0.0 0.0 NE'S
06NOV63 113533.6 W IDAHO 156-35 43.93N 0.01 115.24W 0.01 0.0 0.0 0.0 2.1 SDL
10N0763 155052.6 W WYOMING 156-20 42.59N 0.02 110.61W 0.07 0.0 0.0 0.0 3.0 SDL
12N0Y63 45712.1 YELLOWSTON 156-40 44.80N 0.0 110.60W 0.0 33.0 0.0 0.0 0.0 NEIS
12NOV63 234637.2 CENT IDAHO 156-44 44.29N 0.01 114.55W 0.03 0.0 0.0 0.0 3.4 SDL
2 4N0Y 6 3 2900.0 W WYOMING 156- 30 43.73N 0.06 110.029 0.07 0.0 0.0 0.0 2.9 SDI
28NOV63 31402.4 W IDAHO 156-44 uu.30N 0.0 114. POW 0.0 33.0 0.0 3.; 0.0 NEIS
28Nov63 111418.6 CENT WASH 157-70 47.72N 0.01 120.50W 0.06 0.0 0.0 0.0 3.2 SDL
04 DEC6 3 14518.2 WYOMING 156-30 43.60N 0.0 110.10W 0.0 33.0 0.0 0.0 0.0 NPIF
09DEC63 53925.7 YELLOWSTON 156-40 Cu.90N 0.0 110.30W 0.0 33.0 0.0 0.0 0.0 NRic
14DEC63 125507.9 WYOM1NG 156-30 43.60N 0.0 110.30W 0.0 33.0 0.0 0.0 0.0 hEIS
14DEC63 184637.7 W IDAHO 156-44 44.50N 0.0 114.90W 0.0 33.0 0.0 0.0 0.0 NEIC
19DEC63 131006.9 E IDAHO 156-31 43.23N 0.02 111.27W 0.07 0. 0 0.0 0.0 2.8 90L
20DEC63 130050.2 HEBGEN IF 156-41 44.90N 0.0 111.70W 0.0 33.0 0.0 0.0 0.0 NPre

n] 22DEC63 25029.8 W IDAHO 156-44 44.40N 0.0 114.60W 0.0 33.0 0.0 4.4 0.0 NEIS
4 22DEC63 25408.2 WASHINGTON 156-89 48.RON 0.0 119.QOW 0.0 33.0 0.0 0.0 0.0 NPIe

*d 22DEC63 54439.2 W IDAHO 156-44 44.40N 0.0 114.50s 0.0 33.0 0.0 0.0 0.0 NF'c
JA 23DEC63 1502.0 W IDAHO 156-44 44.10N 0.0 114.70W 0.0 33.0 0.0 0.0 0.0 NPIS

23DEC63 2859.1 W IDAHO 156-44 44.20N 0.0 114.uos 0.0 33.0 0.0 0.0 0.0 NE!cog
24DEC63 15058.1 HEBGEN LK 156-41 44.80N 0.0 111.50W 0.0 20.0 0.0 0.0 0.0 NEIS

C; 24DEC63 175419.7 HEPGEN LK 156-41 44.80N 0.0 111.10W 0.0 33.0 0.0 0.0 0.0 NPIr
,A 25DEC63 200410.2 W IDAHO 156-04 44.20N 3.0 114.50W 0.0 33.0 0.0 0.0 0.n NFIe

27 DEC6 3 23621.6 WA-09 BOFD 157-53 45.70N 0.0 123.40W 0.0 33.0 u.0 0.0 0.0 NEIe-

28DEC63 72308.5 YELLOUSTON 156-40 44.00N 0.01 110.53W 0.04 10.0 3. 0 0.0 3.5 SDI
28DEC63 82221.1 HEBGEN LK 156-41 44.93N 0.0 111.00W 0.0 33.0 0.0 0.0 0.0 NPIs
30DEC63 32853.5 YELLOWSTON 156-40 44.40N 0.0 110.30W 0.0 33.0 0.0 0.0 0.0 NPIS
06JAN64 193508.5 W IDAHC 156-44 44.30U 0.0 114.609 0.0 0.0 0.0 0.0 0.0 NFIS
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09JAN64 31056.2 W IDARC 156-44 44.30N 0.0 114.60W 0.0 0.0 0.0 0.0 0.0 NEIS
09JAN64 111154.2 U !DAHO 156-44 44.30N 0.0 114.809 0.0 0.0 0.0 0.0 0.0 NE!9
15JAN64 230636.2 UA-OR BOFD 157-50 45.90N 0.0 120.00W 0. 0 0.0 0.0 0.0 0.0 NEIS
18JAN64 221619.7 W IDAHO 156-06 44.48N 3.04 116. 7 3W 0.04 0.0 0.0 0.0 2.5 SDL
22JAN64 54513.0 SE IDAHO 156-31 43.06F 0.01 111.929 0.01 0.0 0.0 0.0 2.3 SDL
22JAN64 115352.2 S E IDAHO 156-21 42.32N 0.01 111.85W 0.01 0.0 0.0 0.0 1.8 SDL
22JAN64 211058.7 W IDAHO 156-44 44.30N 0.0 114.80W 0.0 0.0 0.0 0.0 0.0 NPIC
23JAN64 30449.7 W IDAHO 156-44 44.00N 0.0 114.50W 0.0 41.0 0.0 0.0 0.0 NPIF
25JAN64 232508.2 SE IDAHO 156-21 42.90N 0.01 111.60W 0.01 0.0 0.0 0.0 2.0 SDL
26JAN64 105723.2 SE IDAPO 156-21 42.57N 0.03 111.78W 0.02 0.0 0.0 0.0 2.1 SDL
26JAN64 162440.4 SE IDAHO 156-21 42.46N 0.02 111.649 0.02 0.0 0.0 0.0 1.0 SDL
26JAN64 214054.6 NW OREGON 157-62 46.17N 0.02 122.18W 0.07 0.0 0.0 0.0 3.4 SDL
27JAN64 144106.9 SE IDAHO 156-31 43.17N 0.02 111.20W 0.02 0.0 0.0 0.0 2.3 SDI
28JAN64 24146.9 YELLOUSTON 156-40 44.65N 0.01 110.769 0.01 0. 0 0.0 0.0 2.7 <DL
28JAN64 125707.9 E IDAHO 156-11 43.20N 0. 0 111.40W 0.0 0.0 0.0 8.2 0.0 NE7S
29JAN64 31653.3 W MONTANA 156-61 46.31N 0.02 111.64W 0.01 0.0 0.0 0.0 2.6 SDL
29JAN64 115104.9 SE IDAHO 156-31 4 3.11N 0.06 111.73W 0.02 0. 0 0.0 0.0 1.R SDL
30JAN64 195221.2 E IDAHO 156-31 43.09N 0.03 111.81W 0.02 0. 0 0.0 0.0 1.9 SDL
30JAN64 213317.0 SE IDAHO 156-31 43.26N 0.03 111.20W 0.03 9.9 2. 2 0.0 2.5 SDL
30JAN64 222310.4 E IDAHO 156-31 43.30N 0. 0 111.40W 0.0 0. 0 0.0 0.0 0.0 NEIS
31JAN64 82842.6 YELLOWSTON 156-40 44.04N 0.05 110.75W 0.05 0.0 0.0 0.0 1.4 SDI
31JAN64 165026.7 CENT IDAHO 156-u4 44.02N 0.01 114. 97 W 0.01 0.0 0.0 0.0 2.5 SDL
02PEB64 121511.0 E IDAHO 156-31 43.30N 0. 0 111.40W 0.0 0. 0 0.0 0.0 0.0 NEIS
03PEB64 55544.3 E IDAHO 156-31 43.20N 0.0 111.10W 0.0 0.0 0.0 0.0 0.0 w'IS
05PEB64 223817.7 SW WYOMING 156-10 41.77N 0.01 110.91W 0.01 11.7 2.3 0.0 1.8 SDL
06PEB64 80228.2 E IDAHO 156-22 42.00N 0.0 112.304 0.0 0.0 0.0 0.0 0.0 NPIC
06PEB64 111334.7 E IDAHO 156-22 42.10N 0.0 112.40W 0.0 0.0 0.0 0.0 0.0 NEIS
07PEB64 132008.1 E IDAHC 156-22 4 2.10 N 0.0 112.40W 0.0 0.0 0.0 0.0 0.0 NEIS
08PEB64 62209.1 W IDAHO 156-44 44.40N 0.0 114.50W 0.0 0.0 0.0 0.0 0.0 NPIS
11PEB64 65606.6 W =0NT AN A 156-74 47.15r 0.02 114.16v 0.05 13.4 3.3 0.0 2.5 SDL
11PEB64 65851.6 W PONTANA 156-73 47.12N 0.02 113.%2W 0.05 0.0 0.0 0.0 3.0 SDL

T 10PEB64 22222.7 ID-PA BORD 156-41 44.42N 0.01 111.77W 0.01 0.0 0.0 0.0 1.3 SDL
m 16 P EB6 4 41047.0 W WYOMING 156-21 42.61N 0.03 111.17W 0.05 10.9 9.9 0.0 2.6 SDL

19PEB64 142304.4 CENT IDAHO 156-44 un.16K 0.02 114.59W 0.03 0.0 0.0 0.0 2.u SDL
20PEB64 32936.1 W IDAHO 156-44 44.40N 0.0 114.70s 0.0 0. 0 0.0 0.0 0.0 NEIS
21PEB64 234518.1 ID-WY BORD 156-20 42.73F 0.01 110.89W 0.01 0.0 0.0 0.0 2.2 SDL
22PEB64 193344.0 SE IDAHO 156-21 42.59N 0.02 111.43W 0.02 6.7 3. 2 0.0 2.1 SDL
24PEB64 94729.7 ID-WY BOPD 156-20 42.39N 0.01 110.97W 0.01 0.0 0.0 0.0 1.7 s nt

24PEB64 114728.5 SE IDAHO 156-21 42.85N 0.22 111.07U 0.03 0. 0 0.0 0.0 1.6 SDL
25PEB6u 45728.2 SE ID AHO 156-32 43.9%r 0.02 112.3RW 0.01 0. 0 0.0 0.0 2.0 SDL
27PEB64 230946.2 SE IDAHO 156-21 42.80N 0.02 111.32W 0.02 0.0 0.0 0.0 2.5 SDL
28PEB64 10943.1 WYOMING 156-30 43.60N 0.0 110.20W 0.0 0.0 0.0 0.0 0.0 weIe
04 MAP 64 92354.6 W WYOMING 156-30 43.00N 0.02 110.65W 0.02 0.0 0.0 0.0 2.3 SDL
01APB64 50647.6 N UTAH 156-11 41.25N 0.02 111.62W 0.02 0.0 0.0 0.0 2.0 SDL
01APR64 73924.2 ID-WY BORD 156-31 43.27N 0.03 111.01W 0.02 0.0 0.0 0.0 1.R SDL
01 APT 64 122134.6 S IDAHO 156-22 42.06N 0.02 112.589 0.02 8.9 2.2 0.0 2.0 SDL
02APR64 33016.8 SE IDAHO 156-21 42.46N 0.02 111.54U 0.02 5.7 2.5 0.0 2.1 9DI
02APR64 60210.4 SE IDAHO 156-21 42.35N 0.01 111.76W 0.01 0.0 0.0 0.0 1.A SDL
02 APP 64 84437.2 SE IDAHO 1 $ 6- 31 43.07N 0.02 111.47W 0.02 5. 3 1.7 0.0 2.2 S DI
03APD64 42924.5 N UTAH 156-13 41.60N 0.01 113.089 0.01 0.0 0.0 0.0 2.0 SDL
03 APP 64 75535.7 SE IDAHO 156-21 42.96N 0.03 111.40s 0.02 6.9 2. 3 0.0 1.R SDI

,03 APP 64 114839.0 SE IDAHO 156-21 42.58N 0.02 111.14W 0.01 0.0 0.0 0.0 2.0 SDL
"G 03APR64 182801.5 ID-WY BORD 156-20 42.52N 0.01 110.94W 0.01 11.2 1.8 0.0 2.1 SDT

=O 04APR64 174513.2 NW UTAH 156-12 41.32N 0.02 112.48W 0.02 0.0 0.0 0.0 2.5 S DL
f 04 APP 64 190109.5 NW UTAH 156-12 41.08N 0.02 112.89W 0.01 0. 0 0.0 0.0 2.2 SDL

*# 05APR64 90752.5 W MONTANA 156-74 47.10N 0.01 114.34W 0.03 0. 0 0.0 0.0 3.0 SDL
bA 07 APP 64 153132.5 MONTANA 156-51 45.00N 0.0 111.60W 0.0 33.0 0.0 0.0 0.0 NEIc

O.07ADF64 154948.1 W MONTANA 156-74 47.93N 0.03 11u.40W 0.06 0.0 0.0 0.0 2.4 SDL
- 34827.0 SE ID AHO 156-21 42.86K 0.03 111.63W 0.02 0.0 0.0 0.0 1.6 SDL

() 08 APR6408APR64 S3500.0 CENT WASH 156-77 47.14N 0.02 117.859 0.04 0.0 0.0 0.0 2.8 SDL
04 APP 64 33905.4 ID-WY RORD 156-20 42.89N 0.02 110.95W 0.01 0.0 0.0 0.0 2.1 FDL
10 APP 64 24458.5 W WYOMING 156-30 43.32N 0.04 110.69W 0.01 0.0 0.0 0.0 1.9 SDL
10APR64 132624.7 SE IDAHO 156-21 42.90N 0.02 111.40W 0.01 0. 0 0.0 0.0 1.6 RDL
12 APP 64 153749.6 E IDAHO 156-31 43.20N 0.0 111.40W 0.0 0.0 0.0 0.0 0.0 NEIS

- - -
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13 APP 64 113630.4 WYOMING 156- 30 43.30N 0.0 110.80W 0.0 37.0 0.0 0.0 0.0 NEIS
13 APP 64 113905.1 E IDAHC 156- 31 43.31N 0.02 111.21W 0.02 12.0 1. F 0.0 2.7 SnL
154PR64 52620.6 SE IDAHO 156-31 43.36h 0.04 111.23W 0.02 0.0 0.0 0.0 2.0 SDI
tiAPP64 133702.7 E IDAHO 156-31 43.10N 0. 0 111.50W 0.0 33.0 0.0 0.0 0.0 NEIS
17APR64 65303.6 W IDAPO 156-44 44.10N 0.0 114.30W 0.0 33.0 0.0 0.0 0.0 w?!c
18 APP 64 54353.4 SW MONTANA 156-42 44.70N 0.02 112.229 0.02 0.0 0.0 0.0 2.5 SDL
21APR64 35157.1 ID-WY BORD 156-30 43.95N 0.07 110.98W 0.05 0.0 0.0 0.0 1.9 SDI
21 APP 64 121132.9 W IDAHO 156-44 44.20N 0.0 114.30W 0.0 33.0 0.0 3.6 0.0 N'Tc
26 APP 64 14218.4 N WASH 157-81 50.00N 0.05 121.50W 0.05 0. 0 0.0 0.0 3.R SDL
02MAY64 32424.1 WYOMING 156-30 43.60N 0.0 110.40W 0.0 33.0 0.0 0.0 0.0 NETS
03MAY64 223145.2 HEBGEN LK 156-41 44.90w 0.0 111.90W 0.0 33.0 0.0 0.0 0.0 NEIS
07MAY64 114230.4 WYOMING 156-30 43.30N 0.0 110.00W 0.0 33,0 0.0 0.0 0.0 WEIe
08MAY64 13508.2 E IDAHO 156-31 43.30N 0.0 111.30W 0.0 33.0 0.0 0.0 0.0 NEIS
09MAY64 141839.0 MONTANA 156-51 45.00N 0.0 111.10W 0.0 33.0 0.0 0.0 0.0 NEIS
1194Y64 50116.6 ID-WY BOFD 156-41 44.10N 0.01 111.179 0.01 0.0 0.0 0.0 2.6 SDL
13MAY64 134606.5 NW MONTANA 156-84 48.09N 0.01 114.20W 0.01 0.0 0.0 0.0 3.4 SDL
19M AY 64 62338.7 MONTANA 156-52 45.00N 0.0 112.70W 0.0 13.0 0.0 3.R 0.0 NEIS
19MAY64 214656.5 E IDAHO 156-42 44.90N 0.0 112.70W 0.0 33.0 0.0 4.3 0.0 NEIS
19MAY64 223231.1 MONTANA 156-52 45.20N 0.0 112.30W 0.0 33.0 0.0 0.0 0.0 NEIS
20MAY64 22126.4 MONTANA 156-52 45.00N 0.0 112.80W 0.0 33.0 0.0 4.0 0.0 NEIC
22MAY64 121149.2 UTAH 156- 12 41.90N 0.0 112.10W 0.0 33.0 0.0 0.0 0.0 NEIS
25MAY64 134315.9 W MONTANA 156-73 47.41N 0.04 113.19W 0.02 0.0 0.0 0.0 3.2 SDL
26MAY64 93200.9 W MONTANA 156-51 45.86N 0.02 111.50W 0.02 12.1 2.6 9.0 3.1 SDL
109AY64 25343.2 W MONTANA 156-51 45.98N 0.04 111.64W 0.02 8.3 3.2 0.0 2.6 SDL
05JUN64 45204.3 E IDAHO 156-31 43.20N 0.0 111.10W 0. 0 31.0 0.0 3.7 0.0 NPIS
12JUN64 33335.9 W IDAHC 156-44 44.10N 0.0 114.70W 0.0 0.0 0.0 0.0 0.0 NEIS
26JUN64 122428.5 MONTANA 156-85 48.20N 0.0 115.10W 0.0 33.0 0.0 0.0 0.0 NPIS
27JUN64 231041.9 UTAH 156-13 41.00N 0.0 113.40W 0.0 33.0 0.0 0.0 0.0 NPIC
01JUL64 14115.0 E IDARC 156-30 42.60N 0.0 111.80W 0.0 33.0 0.0 0.0 0.0 NEIS
03JDL64 72A26.7 NW UTAF 156-13 41.71N 0.03 111.94W 0.59 0.0 0.0 0.0 2.3 SDL
07JUL64 111755.7 SW IDAHO 156-37 43.19N 0.02 117.31W 0.04 0. 0 0.0 0.0 2.8 SDL

> 11JUL64 23725.3 WYOMING 156-20 42.90N 0.0 110.70s 0.0 33.0 0.0 0.0 0.0 NEIS
$ 13AUG64 20826.4 NE NEVADA 156-14 41. 6 9 N 0.01 114.19W 0.01 0. 0 0.0 0.0 2.R S DI

IlAUG64 215101.7 MONTANA 156-62 46. CON 0.0 112.209 0.0 15.0 0.0 4.1 0.0 NPIS
1540G64 173805.1 YELLOWSTON 156-40 44.30N 0.0 110.70W 0.0 33.0 0.0 0.0 0.0 NEIS
19AUG64 84718.2 MONTANA 156-50 45.10N 0.0 110.50W 0.0 33.0 0.0 4.2 0.0 NEIS
24AUG64 10185R.5 MONTANA 156-51 45.00N 0.0 111.40v 0.0 33.0 0.0 4.1 0.0 NEIS
08SEP64 2755.5 W IDAHO 156-44 44.30N 0.0 114.80W 0.0 33.0 0.0 3.9 0.0 NETS
12SEP64 84505.5 W IDAHO 156-44 44.20N 0.0 114.60W 0.0 33.0 0.0 0.0 0.0 NEIS
17SEP64 221720.0 WYOMING 156-20 42.80N 0.0 110.80W 0.0 33.0 0.0 4.0 0.0 NEIe
18SEP64 220128.2 HEBGEN LK 156-41 44.90r 0.0 111.20W 0.0 41.0 0.0 0.0 0.0 NEIF
20SEP64 74227.7 N CALIP 157-14 41.30N 0. 0 124.90W 0.0 13.0 0.0 4.3 0.0 N"IS
2 2S EP6 4 65210.0 W IDAHO 156-44 44.40N 0.0 114. ROW 0.0 15.0 0.0 0.1 0.0 NEIS
2 2S EP6 4 80351.0 W IDAHO 156-44 44.30N 0. 0 114.70W 0.0 33.0 0.0 0.6 0.0 NPIS
010CT 6 4 123124.6 WA-OR BO R D 157-52 45.70N 0.0 122.80W 0.0 33.0 0.0 5.3 0.0 NETS
020CT64 103933.2 HEPGEN LK 156-41 44.80N 0.0 111.40W 0.0 33.0 0.0 3.8 0.0 NPIS
090CT64 22602.4 MONTANA 156-74 47.RON 0.0 114.209 0.0 33.0 0.0 4.6 0.0 NEIS
140CT64 160353.6 MONT AN A 156-74 47.90N 0.0 114.30W 0.0 13.0 0.0 4.6 0.0 MEIe
150CT64 3730.0 E IDAHC 156- 33 43.90N 0.0 113.50W 0.0 33.0 0.0 0.0 0.0 NEIS

%,; 150Cf64 143237.5 WASHINGTON 157-72 47.70N 0.0 122.10W 0.0 33.0 0.0 4.1 0.0 NEIS
180CT64 183329.9 UTAH 156-11 41.90N 0. 0 111.80W 0.0 10.0 0.0 4.3 0.0 NEIRg,

.- 210CT64 73831.0 H E BG EN LK 156-41 44.80N 0.0 111.60W 0.0 33.0 0.0 5.R 0.0 NEIS
=> 210CT 6 4 200220.5 H EBG EN LK 156-41 44.RON 0.0 111.F09 0.0 33.0 0.0 3.9 0.0 NEIC
kA 250CT64 231613.0 ID-MA B0F0 156-u1 44.86F 0.03 111.39W 0.03 0.0 0.0 0.0 2.9 S DI
pp 11Nov64 230953.7 MEBGEN YK 156-41 44.RON 0.0 111.004 0.0 10.0 0.0 3.1 0.0 NPIS
w. 17NOV64 101100.1 YELLOWSTON 156-40 44.60N 0. 0 110.90W 0.0 33.0 0.0 1.9 0.0 WFIC
gj 18N0Y64 102650.0 W IDAHO 156-44 44.10N 0.0 114.10W 0.0 33.0 0.0 3.6 0.0 NEIs

24N0764 30107.7 MONTANA 156-51 45.30N 0.0 111.70W 0.0 10.0 0.0 1.9 0.0 NPIS
09DEC64 184400.2 N NEVADA 146-18 41. 6 8 N 0.01 118.34W 0.04 0.0 0.0 0.0 2.7 SDL
10DEC64 105211.2 N NEVADA 15 6- 1 R 41.47N 0.01 119.61W 0.03 0.0 0.0 0.0 3.% SDL
12DEC64 2218.5 MONTANA 156-62 46.70N 0.0 112.R04 0.0 33.0 0.0 0.0 0.0 MPTS
15 D EC6 4 171634.7 W MONTANA 156-50 45.23r 0.05 110.08W 0.06 0.0 0.0 0.0 3.0 SDi
15DEC64 185340.5 E IDAHO 106-41 44.08N 0.05 111.32W 0.05 0.0 0.0 0.0 3.0 SDI
17 der 64 30116.6 SW MONTANA 156-01 44.72N 0.02 111.17W 0.01 7. 3 1.8 0.0 2.8 SDL
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21DEC64 213847.2 MONTANA 156-52 45.20N 0.0 112.70W 0.0 33.0 0.0 3.5 0.0 NP!9
21DEC64 215458.0 MONTANA 156-42 uh.90N 0.0 112.70W 0.0 04.0 0.0 3.9 0.0 NE!<
21DET6u 225508.7 MONTANA 156-52 us.00N 0.0 112.00W 0.0 33.0 0.0 0.0 0.0 NEIF
22DEC64 102806.7 MONTANA 156-02 uu.90N 0.0 112.50W 0.0 33.0 0.n u.3 0.0 NEIS
22DZC64 154528.2 MONTANA 156-52 05.40k 0.0 112.20W 0.0 33.0 0.0 c.0 0.0 NEIF
23DEC64 200541.2 SW MONTANA 196du2 04.77N 0.02 112.Suw 0.01 0.0 0.0 0.0 3.3 SDL
24DEC64 225134.7 YELLOWSTON 156-40 44.70N 0.0 110. POW 0.0 33.0 0.0 u.0 0.0 NPIe
06JAN65 20122.2 MONTANA 156-42 44.90N 0.0 112.70W 0.0 7. 0 0.0 5.1 0.0 NPIS
06JAN65 33358.5 SW MONTANA 156-42 44.A3M 0.02 112.72W 0.04 3. 2 2.0 0.0 3.u SDL
13JAN65 34054.5 MONTANA 156-52 45.00N 0.0 112.60W 0.0 33.0 0.0 3.9 0.0 NETe
13JAN65 34423.3 MONTANA 156-42 44.90N 0.0 112.70W 0.0 33.0 0.0 3.R 0.0 NEIS
13JAN65 232354.7 YELLOWSTON 156-40 uu.50N 0.0 110.20W 0.0 33.0 0.0 0.0 0. 0 NEIS
2 53 AN65 72318.2 SE IDAHO 156-21 42.A9N 0.08 111.40W 0.09 0.0 0.0 0.0 2.( SDL
25JAN65 122419.2 MON *ANA 156-50 4 5.* 0 N 0.0 110.30W 0.0 31.0 0.0 u.n 0.0 WEIC
19FEB65 173521.0 YELLOWFTON 1R6-u0 44.70N 0. 0 110.10W 0.0 22.0 0.0 u.0 0.0 NEIe
20FEB65 44534.7 SW MONTANA 1%f-41 44.69N 0.03 111.28W 0.03 0. 0 0.0 0.0 3.0 S D'
27 MAP 65 231738.5 E IDAHO 156-30 u2.60r 0.0 111.50W 0.0 33.0 0.0 0.0 0.6 NPIs
02 APP 65 30651.1 E IDAHO 156-30 02.60N 0.0 111.50W 0.0 33.0 0.0 0.0 0.0 NEIC
02 APP 65 51925.5 E IDAHO 156-30 42.50N 0.0 111.50W 0.0 33.o 0.0 a.A 0.0 NPIS
02 APP 65 52520.0 E IDAHC 156-30 u2.cor 0.0 111.50W 0.0 33.0 0.0 0.0 0.0 NFIe
06 APP 65 144601.2 MONTANA 156-51 45.60K 0.0 111.43W 0.0 33.0 0.0 3.7 0.0 NPT9
074PP65 210643.0 W IDAPn 156-44 uu.00N 0.0 114.80W 0.0 33.0 0.0 3.R 0.0 NEIe
13 APP 65 75901.0 MONTANA 156-63 46.90N 0.0 113.10W 0.0 33.0 0.0 u.0 0.0 NEIe
15 APP 65 82247.5 YELLOWSTON 156-40 44.90N 0.0 110.30W 0.0 33.0 0.0 3.1 0.0 NFIS
16APF65 154712.0 W WYOMING 156-20 42.75r 0.05 110.30W 0.19 0. 0 0.0 0.0 2.f eDL
18 APP 65 190534.1 W IDAHO 156-44 uu.30r 0.0 114.50W 0.0 33.0 0.0 3.5 0.0 WEIS
27 APP 65 185136.6 1TAH 156-12 41.30N 0.0 112.90W 0.0 33.0 0.0 0.0 0.0 NPIS
29 APP 65 152843.2 UASHIMGTON 157-72 47.uGN 0.0 122.u0W 0.0 57.n 0.0 6.c 0.0 NErs
11MAY65 15025.3 UTAH 156-11 ut.00N 0.0 111.50W 0.0 15.0 0.0 4.1 0.0 NEIS

> 119AY65 181724.0 HEBGEN LF 156-40 uu.70F 0.0 111.00W 0.0 33.0 0.0 n.2 0.0 NPIS
1 119AY65 183243.7 YELLOWSTON 156-40 uu.80F 0.0 110.50W 0.0 33.0 0.0 3.0 0.0 NEIe
o 11MAY65 202943.6 MONTANA 15f-50 45.00N 0.0 110.70W O.0 33.0 0.0 0.n 0.0 NEIS

119AY65 214034.1 HEPGEN IF 156-a1 uu.93N 0.0 111.2CW 0.0 3 %. 0 0.0 0.0 0.0 NEIs
12MAY65 101606.9 MONTANA 156-51 45.30N 0. 0 111.20W 0.0 15.0 0.0 3.6 0.0 NEIF
13M A Y 65 64738.5 MEBGEN LF 156-41 uu.PON 3.0 111.20W 0.0 33.0 0.0 0.0 0.0 NEIS
15MAY65 104108.2 HEPGEN LK 156-40 44.90N 0.0 111.00W 0.0 33.0 0.0 0.0 0.0 NFI9
15MAY65 130411.2 YELLOUSTON 155-49 44.30r 0.0 110.00W 0.0 33.0 0.0 3.6 0.0 NPIS
16MAY65 173614.7 HEPGEN LK 156-u1 44.80N 0.0 111.uGW 0.0 15.0 0.0 4.2 0.0 NEIS
23MAY65 191507.2 MONTANA 156-53 45.00N 0.0 113.10W 0. 0 33.0 0.0 3.9 0.0 NFIF
20MAY65 120517.6 E IDARC 156-30 42.80N 0.0 111.uqw n.0 33.0 0.0 0.0 0.0 NPIe
28MAY65 110453.7 N UTAH 156-12 a1.72N 0.01 112.18W 0.02 0.0 0.0 0.0 2.7 SDL
01JUN65 94203.5 YEILOWSTON 156-u0 44.70N 0.0 110.909 0.0 33.0 0.0 3.9 0.0 NvIe
03J3N65 210651.0 MONTANA 156-50 45.20N 0.0 110.90W 0.0 33.0 0.0 0.0 0.0 NFIF
07J7N65 175915.7 MONTANA 156-63 46.90N 0.0 113.20W 0.0 33.0 0.0 0.0 0.0 NFIe
09JUN65 121905.7 MONTANA 156-51 us.20N 0.0 111.60W 0.0 33.0 0.0 n.0 0.0 NEIe
09J0L65 210116.5 MONTAN5 1<6-51 45.00N 0.0 111.50W 0.0 33.0 0.0 $.0 0.0 NEle
1030L65 65212.6 MONTANA 156-51 u5.10N 0.0 111.50W 0.0 33.0 0.n 0.0 0.n NPIC
10JUL65 71817.0 MONTANA 156-51 45.10N 0.0 111.40W 0.0 33.0 0.0 0.0 0.0 NPIe
15JUL65 70141.6 HEPGEN LK 156-u1 uu.90N 0.0 111.70W 0.0 33.0 0.0 c.? 0.0 NEIeNJ 24JUL65 122158.2 MONTANA 156-52 45.10N 0.0 112.90W 0.0 33.0 0.0 u.1 0.0 NFI9

m 29JUL65 40222.2 W IDAHO 156-4u uu.30N 0.0 114.70W 0.0 33.0 0.0 4.0 0.0 NFI?v
~~ 29J7L65 82552.7 E IDAHO 156-31 u3.20N 0.0 111.80W 0.0 33.n 0.0 u.0 0.0 NEIe*# 0 3 AUG65 83130.6 MONTANA 156-51 45.00r 0.0 112.00W 0.0 19.0 0.0 0.0 0.0 NF!?
FA 07AUG65 83036.2 MONTANA 15E-52 05.10N 0.0 112.30W 0.0 33.0 0.0 0.0 0.n reIe

12AU165 134543.7 MONTANA 156-52 us.00N 0.0 112.809 0.0 33.0 0.0 3.4 0.n NgIs
17AUG65 70934.4 UTAH 156-12 41.70N 0.0 112.70W 0.0 33.0 0.0 0.0 0.0 NE!?-

NA 19AUG65 210215.7 09 E1c N 156-48 uu.60N 0.0 118.40W 0.0 33.0 0.0 c.u 0.0 NE!c
22AUG65 175433.2 WYOMING 156-20 42.30N 0. 0 110.60W 0.0 33.0 0.0 3.3 n.0 NEIS
2 3 A9G65 10305.8 E IDAHO 156-30 42.50N 0.0 111.30W 0.0 33.0 n.O 3.6 0.0 NE'S
29AUG65 30019.7 MONTANA 156-51 uS.70N 0.0 111.60W 0.0 17.0 0.0 3.7 0.0 NEIC



'' " '""" " " " " " * ' ' 'NRC Pom 335 U.S NUCLE AR REGUL ATORY CCE4 MISSION
(7 77)

BIBLIOGRAPHIC DATA SHEET NUREG/GR-0926

4 TITLE AND SU8 TITLE Mad Vodwme No. etappespreaml 2 (tese ainsa/

A Seismicity Study of the Pacific Northwest Region of the
United States, November 1961 - August 1965 3 RECIPIENT'S ACCESSION NO.

7 AUTHORLSI 5. DATE REPORT COMPLE TED
uo%Tm |vtam

Racine, D. Et al May 1979

9 *$ RF ORUING ORGANIZ ATION N AME AND M AILING ADDRESS (snetwor 2.s Cooel DATE REPORT ISSUED
ne - Geotech wo~rn ;vaARTelegantgomeryStreet314

Alexandria, VA 22314 s rt,,,, u .;

8 (Leove Osnk)

12 SPONSORING ORG ANIZ ATION N AME AND M AILING ADDRESS tracivor le Coor/
U.S. Nuclear Regulatory Comm. U.S. Army Corps of Eng. 10 PROJE CT/T ASm./ WORK UNIT NO

Office of Nuclear Regulatory Res. Portland Dist. _

Division of Reactor Safety Res. North Pacific Div ii.CoNTRACTNO

Portland, Oregon AT (49-25)-9013

13 TYPE OF REPORT PE RIOD Covg mE D (incAusive ases/

Technical i Apr 1978- 1 Apr 1979
It SUPPLEMENTARY NOTES 14 (Leave se*al

16 ABSTR ACT 000 woras or Aras/

This report is a seismicity study of the Pacific Northwest region of the
United States; it covers the period between November 1961 and August 1965.

During the study, 326 epicenters (SDL events) were located by visual analysis
of film records of short-period seismic data.

These SDL events were in addition to the 302 events in the area of interest,
ranging in body wave magnitude from 3.0 to 6.5, compiled from the National
Earthquake Information Service (hEIS) epicenter list. A plot of the 326
events generally shows the sam.e geographic distribution as the plot of the
NE15 events, except in Oregon where most of the SDL events were located in
the historically quiet SE quadrant of the state. Considerably nore events
were located in Washington and Oregcq than apoeared on the NEIS plot, suggesting

that the area of interest is far more active than traditionally thought.

17. KE Y WORDS AND DOCUVENT AN ALYSIS 17a DESCRIPTORS

h

170. IDENTIFIERS'OPEN EN DE D TERMS

18 AV AIL ABILITY ST ATEMENT 19. sE CURITY CLASS (The reportl 21. NO. OF P AGES

20 SE CURITY CLASS (This page) 22. P RICE
S

N RC P ORM 335 (7 ??)


