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ABSTRACT

The Casper quadrangle in central Wyoming lies within the Wyoming
Basins Province and contains portions of several basins and uplifts
of this province. Each of the basins contains a moderate to thick
sequence of Phanerozoic strata. Precambrian rocks are exposed in the
Sweetwater and Laramie Uplifts.

Magnetic data appear to illustrate the relative depth to Precambrian
basement and define the boundaries of the major structures very
well.

The Casper quadrangle has been extremely productive in terms of
uranium mining, *and contains three of the largest uranium mining
districts in Wyoming. The uranium is found in Tertiary arkosic
sandstones of the Wind River and Fort Union Formations. Other small
districts are also present within the quadrangle in which uranium
mineralization occurs in a variety of rocks.

This project contains radiometric and magnetic data gathered by Texas
Instruments, Inc. and geoMetrics. Despite an attempt at normaliza-
tion, some minor differences exist between the two data sets.

A total of 122 groups of sample responses in the uranium window
constitute anomalies as defined in Volume I. These anomalies are
largely scattered throughout the quadrangle, but tend to group within
and around known uranium deposits. The anomalous samples are found
most frequently associated with Cenozoic strata and Precambrian
crystalline material.
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INTRODUCTION

General

The Casper quadrangle covers a 7,100 square mile area in south central
Wyoming (see Figure 1).

The preliminary geologic map of the Casper quadrangle (Open File Report
79-961, Love and others, 1979) was used as a base map for interpreta-
tion and statistical analysis. Map unit descriptions used for this
report (found in Appendix A) were taken directly from the accompanying
map legend. Supplementary geologic information was taken primarily
from Mallory (1972), but geologic descriptions from a previous radio-
metric survey of the area were also examined (GJBX-40, 1979, Texas
Instruments, Inc.). The 1:250,000 scale Casper topographic map (1961
version) along with more recently revised larger scale topographic
maps, and flight recovery film, were used to delineate topographic and
cultural features used in the interpretation process.

Phys iography

The Casper quadrangle is dominated by the Wyoming Basins Province. A
small portion of the Laramie Uplift is present in the eastern central
area of the quadrangle, which is considered part of the Southern Rocky
Mountains Province (5% of the quadrangle area). The entire area is a
mixture of agricultural land, range land, and lightly forested uplands.
Elevations in the quadrangle range from approximately 5,000 feet where
the North Platte River flows eastward off the quadrangle to 9,675 feet
at the top of the Ferris Mountains. Several isolated mountain areas
have elevations in excess of 8,000 feet. The quadrangle contains
portions of several major topographic basins of the Wyoming Basins
Province. Basal elevations of these basins range from 5,400 feet to
6,800 feet.

GEOLOGY

Structure

Portions of eight major structural features occur within the Casper
quadrangle (See Figure 2). The Sweetwater Uplift (Granite Mountains),
striking northwest through the center, occupies approximately 35% of
the quadrangle. On the uplift's northeast side, the Wind River and
Shirley Basins (and Shirley Mountains) occupy 15% and 10% of the
quadrangle respectively. The northeastern corner of the quadrangle is
occupied by the Casper Arch and the Laramie Uplift; each occupying
approximately 7% of the quadrangle area. To the southwest of the
Sweetwater Uplift, portions of the Great Divide (Red Desert), and Hanna
Basins are present, occupying 15% and 8% of the quadrangle respective-
ly. The basins are separated by the Rawlins Uplift, which covers 3% of
the quadrangle.
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TECTONIC STRUCTURE MAP
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Precambrian rocks are exposed at the cores of the Laramie and Sweet-
water Uplifts. The other uplifts have Phanerozoic cover ranging in
thickness from 2,000 feet over the Shirley Mountains area to more than
10,000 feet over the Rawlins Uplift. The Wind River, Great Divide, and
Hanna Basins are among the deepest in the province, and in the quad-
rangle contain more than 20,000 feet of Phanerozoic sediments.

Dip slip faults are present along the borders of the Sweetwater and
Laramie Uplifts. These faults offset Tertiary units. At the south-
eastern end of the Sweetwater, the surficial expression of the boundary
faulting is a series of short faults each displaying one of three pre-
ferred orientations (west, north, or northeasterly). A narrow, 65 mile
long zone of westerly striking faults forms the northern border of the
Sweetwater Uplift, cuts across the southern border of the Wind River
Basin, and joins a more complex zone of faulting at the north end of the
Laramie Uplift. All the faults discussed to this point are apparently
the surficial expression of prominent reverse faulting along the borders
of the involved structures. Such fault boundaries are known to exist

,4

along the northeastern and southwestern borders of
Uplift, and along the northern end of the Laramie
prominent reverse faulting has occurred in the Wind
Divide Basins. As mapped by Love and others (1979),
reverse fault is expressed as a single surface rupture
oriented northwesterly. No such fault is mapped in'
Basin; though some local groups of small normal faults
relate to some large scale motion beneath the surface.
the area offset Miocene or Oligocene rocks (as mapped
quadrangle there are no extensive areas mapped as youn
Thus the age of faulting in the area could actually
indicated by the map.

the Sweetwater
Uplift. Other
River and Great
the Wind River

(a thrust sheet)
the Great Divide
in this area may

Most faults in
). In the Casper
g surface cover.
be younger than

Surface Geology
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The surface of the Casper quadrangle is a complex mixture of rocks
representing a wide range of ages. The dominant exposures are Mesozoic
and Early to Middle Tertiary in age. Mesozoic and Cenozoic formations
each occupy approximately 40% of the quadrangle. Paleozoic and Precam-
br i an material are also significant contributors to the surface geolo-
gy principally in the major uplifts. Approximately 5% of the quad-
rangle is mapped as Quaternary surficial deposits (primarily as wind-
blown sand).

Due to the structural configuration of the area, the persistent nature
of the Mesozoic stratigraphic section in the Casper quadrangle is
not shared by Cenozoic strata. Where exposed, the Mesozoic section is
essentially the same throughout the entire quadrangle. The Mesozoic
sequence, representing a variety of marine and nonmarine environments is
is exposed primarily along the borders of the major basins dipping
inward toward the basins' centers. The Casper Arch and the Rawlins
Uplift contain extensive exposures of Cretaceous material; lying flat to



gently dipping across their axes, and steepening on their limbs. The
Cenozoic stratigraphic sequence is entirely nonmarine, and was deposit-
ed in basins in essentially the same configuration present today. The
basins apparently began forming during Early Tertiary or Late Cretac-
eous times. Many Tertiary formations are unique to one or two adjacent
basins. The Eocene Wasatch Formation, and the Paleocene Fort Union
Formation are present in most basins within the quadrangle and are
exposed in the Wind River and Great Divide Basins (as well as the
northeastern limb of the Casper Arch where it grades into the Powder
River Basin). The Eocene Wind River Formation is exposed only in the
Wind River and Hanna Basins. Other formations of fluvial and/or
lacustrine origin, such as the Eocene Crooks Gap Conglomerate and
several Miocene units, are even more localized. Some volcanogenic
units, such as the White River Group are fairly extensive and tend to
help correlate the individual basins' histories.

The dominant Tertiary stratigraphic sequence for each basin is essen-
tially a unique series of nonmarine formations with local sources.
However, most sediments of Cenozoic age represent a similar range of
depositional environments and thus have similar lithologies.

The lithology of the Wind River Formation is typical of most other
Tertiary formations in the area; consisting of arkosic conglomerate
and sandstone, and fine-grained gray sandstone and generally drab
claystone. The Fort Union Formation contains numerous coal beds, as do
the Wasatch, Hanna, and Ferris Formations. Other formations contain
considerable amounts of volcanogenic material (some bentonite, tuffac-
eous claystone, pumicite, and volcanic breccias), and algal limestones.

The north side of the Sweetwater Uplift has some isolated centers of
Tertiary instrusives. These intrusives are generally alkalic, but
show a wide range of compositions (trachyte, quartz latite, phonolite,
and rhyolite).

Uranium

The Casper quadrangle contains three of the largest uranium producing
districts in Wyoming (see Figure 3). These are: the Gas Hills District
in the southwest Wind River Basin, the Crooks Gap District in the
Great Divide Basin, and the Shirley Basin District. Each of these
districts has produced in excess of 1,000,000 tons of ore (0.1%), and
all are still active producers (Mallory, 1972). These deposits are
epigenetic "roll" deposits. In the Gas Hills and Shirley Basin
areas, these deposits are within the Wind River Formation. The Puddle
Springs Arkose Member is the primary host rock in the Gas Hills Area,
and a similar-aged arkose contains most uranium in the Shirley Basin.
The Crooks Gap uranium is found in the Fort Union Formation, (same as
the Powder River Basin deposits). The source area for the host rock in

.- /

-. I z

--iy -> \0-

T- 17

.S. ,

o. -
O -

.-

I

j \/' "\ /

1I I

-I
W I~

.lop

00

-> -

V-Q

01

jc«''
o a 

ae
o ~ e csS

LA. O C

G C O C - C
Fs. f Qv -n j C V

-7

\;

N'4

LL

> .2

01%
Wa)

J A

Q0

(I

(0

U .
Co.

CC

-3-

amwommom_-i



all these areas is thought to be the Sweetwater Uplift. Material was
being removed from this uplift and deposited in adjacent low-lying areas
by the start of the Tertiary. The Precambrian crystalline core of this
uplift is primarily granitic with minor amounts of amphibolite facies
metamorphism. Some minor deposits of uranium occur in these crystalline
rocks, and the uranium content is as high as 20 to 30 ppm in places
(Rackley, 1972).

Smaller uranium deposits in Tertiary rock occur intermediate between
the large districts. No current production information was found for
these areas at the time of this report. According to Butler (Mallory,
1972), these deposits have all produced less then 1,000 tons of
0.1% U308 ore.

INTERPRETATION OF GEOPHYSICAL DATA

Normalization Of Texas Instruments Inc. Data

Approximately two thirds of the line mileage for the Casper quadrangle
was flown by Texas Instruments Inc. in 1974. (Refer to Volume I for a
description of the instrumentation.) Data from the previous flights
were normalized to the Lama and incorporated into the average record
data. Prior to normalization the data tapes supplied by T.I. had to be
decoded and put into geoMetrics data tape format. Location information
had to be translated into UTM coordinates. Missing location and mag-
netic field data were interpolated. The same normalization procedure
used for geoMetrics aircraft was used to normalize T.I. data to the
Lama. The scaling parameters derived from normalization primarily
reflect the changeover from counts/2 seconds to counts/second (as shown
below) except in the uranium window.

K(GEO) = K(TI)/2.33
U(GEO) = U(TI)/4.48
T(GEO) = T(TI)/2.24

Total Count (GEO) = Total Count (TI)/2.01

The difference in the uranium parameter may result from a lack of
accurate calibration or from differences in the corrections applied by
T.I. at the time. The strategy for correction of the T.I. data is
slightly different from that used in correcting data gathered by
geoMetrics. Corrections normally made to geoMetrics data (such as STP
corrections) were not done because the data used for such corrections
was not recorded by T.I.. The magnetic field value was corrected for
IGRF, but not for diurnal variations. Because the nature and format of
the T.I. data was so different from that collected by geoMetrics, the
internal statistical adequacy test for gamma ray data could not be
applied. Therefore, the gamma ray data for each sample were given
adequacy ratings based upon altitude specifications only.

In general, the data acquired by Texas Instruments are, with modifica-
tions, usable by geoMetrics. The data acquisition method used by Texas
Instruments at the time (as described in Volume I) is less precise than
now required by Bendix. However, the data are similar enough to be
used with the geoMetrics data to generate interpretable statistical
information. The statistical results within this volume are based upon
the combined surveys. When examining the profiles, the T.I. data can be
readily distinguished from the geoMetrics data by the BiAir correction.
The geoMetrics BiAir correction is a smooth curve, whereas the T.I.
correction is clearly stepped.

Radiometric Data

A total of 122 uranium anomalies meet the minimum statistical require-
ments as defined in the data interpretation section of Volume I.
These are displayed, along with other anomalous sample points and
pertinent data, on the uranium anomaly/interpretation maps (Figure 4).
The anomalies are tabulated in Table 1. The potassium, uranium,
and thorium pseudo-contour maps are displayed in Figure 5, 6, and 7
respectively.

Within the Casper quadrangle, the average uranium window count
rate is 23.1 cps. By comparison, the adjacent Torrington quadrangle
has an average uranium window count rate of 29.6 cps. Yet Casper
quadrangle contains 3 of the largest uranium mining districts in
the state of Wyoming. This casts some doubt on the usefulness of a
quadrangle average in evaluating uranium resource potential. Areas
with average count rates higher than 35 cps (approximately 1 standard
deviation above the mean) are scattered throughtout the quadrangle.
Several areas show apparent uranium count rates exceeding 65 cps (more
than 3 standard deviation). These areas correlate well, for the most
part, with the known uranium districts, or portions of lines out of
altitude specifications in the Texas Instrument data. One small area
in the northwestern Sweetwater Arch between the Crooks Gap and the Gas
Hills Districts shows average uranium window count rates as high as 112
cps.

Little detail is discernable from examination of the potassium
and thorium pseudo-contour maps. Most of the impressive high thorium
window count rate areas appear to correspond to the line segments out
of altitude specifications in T.I. data.

A large number of map units have average uranium window count rates
higher than the quadrangle-wide average, including the majority
of the mapped Quaternary and Tertiary units. The Wind River Formation
has an average uranium count rate of 31.1 cps, which is well above
the quadrangle average. The Fort Union Formation (TFU) is below
that with a 21.5 cps average count rate. These two units are the two
major uranium producing units in the Casper quadrangle. Map units
TC, QTP, and QAC have the highest average uranium count rates in
the quadrangle at 40.6, 44.5, and 44.8 cps respectively. TC corres-
ponds to the Eocene Crooks Gap Conglomerate which, as digitized,
is closely associated with the Crooks Gap Uranium District. The
Quaternary units mentioned above are also within uranium mining
districts.
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COMPUTER MAP UNIT AND
NUMBER OF ANOMALOUS
SAMPLES IN UNIT

ANOMALY
NUMBER

1 (m?)

2 (m?)

3

4

5

6

7

8

9

10 (m)

11 (m)

12 (m)

13 (m)

14 (m)

15 (m)

16 (m)

17 (m)

18 (m)

19 (m)

20 (m)
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CPS

KMV/1

QA/ 1
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KMT/1

PC/1

PC/ 3

PC/10
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TC/4

TWBS/2

TWBS/3, TC/3

TC/1, TWBS/3

QAC/3

QAC/1, TWBS/7

TC/3

TC/ 3

TC/ 3

TFU/2

TFU/2

TWBS/1

TFU/1

49.6

TABLE 1

URANIUM ANOMALY SUMMARY

NUMBER OF SAMPLES WITH
A STANDARD DEVIATION OF ANOMAL
1 2 3 4 5 6 7 >7
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0 2 0 0 0 0 0 0

Y

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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FLIGHT
LINE
NUMBER

FLIGHT
LINE
NUMBER

COMPUTER MAP UNIT AND
NUMBER OF ANOMALOUS
SAMPLES IN UNITNUMBER

26

27 (m?)

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

43

44

44

44

48

48

48

48

48

48

49

49

49

49

49

50

50

50

51

51

51

51

TL10

TL10

TL10

QF/ 1

QP/ 1

KS/1

KS/1

TWBS/3

TWBS/10

TWBS/ 5

QS/ 3

KMT/3

KN/6

TWBS/10

QS/ 3

QS/ 1

KJ/ 3

KN/4

TWBS/1, TFU/3

KMB/2, QS/1

KJ/1, KMT/2

KMB/4

KN/1, KF/2

KMT/2, KJ/1

KN/11, QA/4, KS/1

KS/4

KN/6

NUMBER OF SAMPLES WITH
A STANDARD DEVIATION OF
1 2 3 4 5 6 7 >7

PEAK
CPS

49.3

60.3

39.4

37.3

47.8

49.8

86.2

29.0

34.6

43.2

73.1

27.2

40.3

27.8

46.9

44.3

27.6

30.8

35.6

31.7

34.6

43.5

33.5

40.9

35.9

0

0

0

0

2

8

1

1

2

3

3

2

0

1

2

2

2

2

2

2

1

10

2

4

0

0

0

0

1

2

1

2

1

2

5

1

0

2

1

2

1

1

0

1

1

5

2

2

1

1

1

1

0

0

2

0

0

1

0

0

0

0

1

0

0

0

2

0

1

1

0

0

00

00

00

00

00

00

01

00

00

00

2 0

00

10

00

00

00

00

00

00

00

00

00

00

00

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3 2 0 0 0 0 0 0
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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TABLE 1 (continued)

URANIUM ANOMALY SUMMARY

ANOMALY
NUMBER

51

52

53

54

55

56 (m)

57 (m)

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

FLIGHT
LINE
NUMBER

NUMBER OF SAMPLES WITH
A STANDARD DEVIATION OF
1 2 3 4 5 6 7 >7

5 3 0 0 0 0 0 0TL10

TL10

T110

T110

TL 11

Tll

TL11

TL 1

TL12

TL12

TL13

TL13

TL 13

TL 13

TL13

TL13

TL13

TL 14

TL 14

TL 14

TL 14

TL14

TL14

TL15

TL15

COMPUTER MAP UNIT AND
NUMBER OF ANOMALOUS
SAMPLES IN UNIT

PC/8

PC/2

PPC/3

QS/10

KS/2, QP/1

TWR/4

TWR/6, TM09

TMOC/3, PZR/1

KMT/1

KC/ 3

TM/7

TRC/1

PC/i

TM/2

TMOC/5

TRC/2

KC21

KFH/3

KMV/1, QP/1, KS/1

KS/4

TM/18, TMOC/5

KLML/1

KLML/2, TWDR/8

PC/1

QLS/1, KJ/1, KMT/1

PEAK
CPS

47.1

59.4

23.4

29.9

33.4

67.9

65.1

30.4

45.1

31.7

32.0

42.8

56.1

35.9

36.2

30.2

36.9

30.5

35.3

31.9

37.4

46.1

55.5

56.7

27.2

0

1

5

1

0

3

3

0

2

5

0

0

0

4

0

13

0

2

3

15

0

8

0

1

1

2

5

2

2

9

1

0

1

2

0

0

2

1

1

6

3

1

1

8

0

1

0

2

1

0

0

0

2

3

0

1

0

0

0

1

0

0

1

2

0

0

0

0

1

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

ANOMALY
NUMBER

76

77

78

79

80 (m)

81

82

83

84

85

86

87

88

89

90

91

92 (m)

93 (m)

94 (m)

95

96

97 (m)

98 (m)

99 (m)

100

NUMBER OF SAMPLES WITH
A STANDARD DEVIATION OF
1 2 3 4 5 6 7 >7

9 1 1 0 0 0 0 0

FLIGHT
LINE
NUMBER

TL 16

TL 16

TL 16

TL16

TL16

TL 16

TL16

TL16

TL 16

TL16

TL16

TL16

TL16

TL 16

TL 16

TL 16

TL 16

TL16

TL 16

TL 16

TL 17

TL 17

TL17

TL17

TL 17

COMPUTER MAP UNIT AND
NUMBER OF ANOMALOUS
SAMPLES IN UNIT

KL/8, KFH/1, KLE/2

QA/11

QA/2, QS/4

KC/4, KMV/1

QA/7, QS/2, KC/2, KMV/1,
KLE/1, QP/1

KMV/1

KMV/5, KC/4

KC/8

KC/3

QA/1, KMT/1, KJS/1

JTRP/1, TM/3

TM/4

TM/1

TM/3

TMS/4, PC/3

PC/3

TWB/1, TWDR/2

TWDR/10, QTP/3

TWDR/1, KF/1, KC/2

KML/4, KWDR/2

TWBS/4

QS/3

TWBS/2

TWBS/1

TWR/1

PEAK
CPS

33.6

57.3

54.3

31.0

58.9

35.8

59.1

36.1

30.1

39.5

39.0

38.7

40.7

43.2

70.7

56.9

62.8

285.2

54.1

59.5

47.1

68.2

54.4

63.2

75.2

5

1

1

6

0

1

2

2

2

2

0

0

0

5

1

2

2

1

5

3

0

0

0

0

6

5

4

5

0

1

4

1

1

1

3

0

1

1

1

0

5

1

0

1

0

2

0

0

0

0

0

1

1

4

2

0

0

1

1

1

2

1

1

1

3

0

1

0

1

0

1

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

1

0

0

0

2

0

1

0

0

0

0

0

0

0

0

0

0

1

1

0

0

0

0

0

0
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0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

1

0

0

0



TABLE 1 (continued)

URANIUM ANOMALY SUMMARY

FLIGHT COMPUTER MAP UNIT AND NUMBER OF SAMPLES WITH
ANOMALY LINE NUMBER OF ANOMALOUS PEAK A STANDARD DEVIATION OF
NUMBER NUMBER SAMPLES IN UNIT CPS 1 2 3 4 5 6 7 >7

101 TL17 TWR/1 69.0 0 0 1 0 0 0 0 0

102 TL17 TM/1 51.6 0 0 0 1 0 0 0 0

103 TL17 TM/2 39.0 0 1 1 0 0 0 0 0

104 TL17 TM/2 42.3 0 1 1 0 0 0 0 0

105 TL17 TM/6 40.8 2 3 1 0 0 0 0 0

106 TL17 TM/3 33.4 1 2 0 0 0 0 0 0

107 TL17 TM/il 37.1 6 5 0 0 0 0 0 0

108 TL17 TM/2 35.0 0 2 0 0 0 0 0 0

109 TL17 TM/4 35.4 1 3 0 0 0 0 0 0

110 TL17 TMOC/4 33.9 3 1 0 0 0 0 0 0

111 TL17 TMOC/4 32.2 3 1 0 0 0 0 0 0

112 TL17 TWR/1, TWR6 69.7 3 2 1 1 0 0 0 0

113 TL17 QA/3 54.7 1 2 0 0 0 0 0 0

114 TL17 KLE/3 33.3 0 2 1 0 0 0 0 0

115 TL17 KLE/2, QA/5 35.6 6 1 0 0 0 0 0 0

116 TL18 QS/1 38.9 0 0 1 0 0 0 0 0

117 TL18 TWBS/3 63.2 1 1 1 0 0 0 0 0

118 TL18 QS/1 33.2 0 0 1 0 0 0 0 0

119 TL18 TWBS/4 60.2 2 1 1 0 0 0 0 0

120 TL18 TWBS/1 63.6 0 0 1 0 0 0 0 0

121 TL18 TWBS/3 57.3 0 2 1 0 0 0 0 0

122 (m?) 26 TWDR/1 451.6 0 0 0 0 0 0 0 1

Note: (m) implies anomaly is within a uranium mining district such as the Gas Hills
District.
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Ca

EXPLANATION

PRINT
CHARACTER VALUE

0 LE 75.0

75,0 67.5

1 87,5 100,0

100.0 112,5

2 112.5 125.0

125,0 137.5

3 137,5 150,0

150.0 162.5

4 162,5 175.0

175,0 187,5

5 187,5 200.0

200,0 212.5

6 212,5 225.0

225.0 237,5

7 237,5 250,0

250.0 262,5

8 262,5 275,0

275,0 287.5

9 287,5 300,0

GT 300,0

-9-Figure 5 - Potassium Pseudo-Contour Map - Casper Quadrangle
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Figure 7 - Thorium Pseudo-Contour Map - Casper Quadrangle .11
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The anomalies are largely scattered throughout the quadrangle. The
most pronounced grouping of anomalies is in the western half of the
quadrangle between the Gas Hills and Crooks Gap Districts. Another
small group of anomalies lies within the Shirley Basin District.
Anomalies 10 - 20 and 97 - 99 occur within the Crooks Gap District in a
variety of Tertiary and Quaternary units (as digitized). Peak uranium
window count rates in this group range as high as 106.0 cps. Anomalies
27, 80, and 81 occur in the nearby Lost Soldier Anticline area in
Cretaceous and Quaternary units. Peak count rates here range from
35.8 to 60.3 cps in the uranium window. The Shirley Basin District
is represented by anomalies 56 and 57. These anomalies lie in mid-
Tertiary units (as digitized) and have peak uranium window count
rates of 67.9 and 65.1 cps respectively. Anomalies 1, 2, 92 - 94, and
122 occur in the Gas Hills District. A wide variety of digitized map
units, are included in the anomalies. Peak count rates are extremely
variable, ranging as high as 285.2 cps in anomaly 93 (geoMetrics data),
and 451.6 cps in anomaly 122 (T.I. data). Anomalies within the various
uranium minging districts probably occur as a result of the mining
activity in those districts. Many small groups of anomalies can be
seen in the Sweetwater Arch area, between the major districts in the
western half of the quadrangle. The most significant of these is the
group formed by anomalies 7, 8, 90, and 91. These anomalies occur
primarily in unit PC (Precambrian-undivided as mapped). Peak count
rates in the uranium window are highest in anomaly 7 at 112.8 cps.
This is the only area in the quadrangle besides those areas associated
with known developed uranium occurrences, where the uranium window count
rates exceed 100 cps (14 ppmeU). Peak thorium window count rates in
this area are also significant at 311 cps. Though every anomalous
standard deviation shown in Figure 4 is considered significant, this
area stands out as being worthy of more detailed study.

Though more generalized, the anomaly map made by Texas Instruments
for this area (GJO-1631-1, 1974) bears remarkable similarity to the
anomaly map for this report (Figure 4). The generalized anomaly
pattern used by T.I. to delineate broad areas of possible interest is
not used because experience has shown that little or no correlation
exists between flight lines 2-12 miles apart. The final word in what
trends in uranium mineralization are actually present can only be made
by the geologist on the ground.

Magnetic Data

The Casper quadrangle contains portions of several structural basins
with varying depths of sedimentary cover. The Sweetwater Arch and
Laramie Uplift, both of which serve to separate the basins in this
area, contain substantial exposures of Precambrian crystalline rock.
Thrust faulting borders several of the basins. In general, the major
structures and their borders are clearly defined by the magnetic
field data. The residual magnetic field pseudo-contour map (Figure 8)
outlines the Sweetwater and Laramie Uplifts as regions of high frequen-
cy wavelengths. Thrust faulting at the borders of the Wind River Basin
correlates well with a linear frequency change.
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Cal1CASPER QUADRANGLE GEOLOGIC MAP
EXPLANATION

(from Love and others, 1979)
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GEOLOGIC MAP EXPLANATION (continued)

DESCRIPTiON OF -'AP UrITS Tmoc

(The Miocene-Pliocene boundary is used in the European sense, as applied
to marine rocks (Berggren and Van Couvering, 1974), the separat ion being

at about 5 m.y. (million years).]

Tu
TwrQa

Qac
Qc

Qf

Qs

Ti

Twb

Tb

ALLUVIAL DEPOSITS (HOLOCENE AND PLEISTOCENE)--UnconsoLidated
and poorly consolidated clay, silt, sand, and gravel,

mainly in flood plains and lowest terraces
ALLUVIU:N AND COLLUVIU!1 (HOLOCENE AND PLEISTOCENE)
COLLUVIUI] (HOLOCENE AND PLEISTOCENE)--Heterogeneous deposits of

rock detritus, unsized and unsorted
ALLUVIAL FAN DEPOSITS (HOLOCENE A!:D PLEISTOCEt:L)--ater-laid

gravel, sand, silt, and clay spreading out from mouths of
ravines and canyons

IIINDI3LON SAN!) (:[OLOCENE AND PLEISTOCI:NE)--Chiefly gray quartz
sand; includes active and dormant sand dunes

TERRACE GRAVEL (HOLOCENE ALD PLEISTOCI'NE)--Unconsolidated to
partly consolidated deposits of boulders, gravel, sand, and

silt on surfaces at various elevations above modern streams
TERRACE AND PE!)IMENT GRAVEL (JIOLOCENE AND PLEISTOCENE)
PEDI.'ENT GRAVEL (NOLOCEJE AND PLEISTOCLfE)--Angular to

subrounded rock fragments in coarse sand matrix deposited
on bedrock surfaces sloping away from upland source areas

LACUSTRINE OR PLAYA DEPOSITS (HOLOCENE AND PLEISTOCENE)--Finely
bedded deposits of sand, silt, and clay; in southwest

corner of quadrangle
LANDSLIDE DEPOSITS (NOLOCENE A'!) PLEISTOCENE)--Unsized and

unsorted rock debris emplaced by mass movement
BUG FORIIATION (PLEISTOCENE OR PLIOCENE)--Pale-green, brown, and

white claystone, tuff, radioactive limestone, and

conglomerate which contains andesite and chalcedony
pebbles. Thickness 0-38 m (0-125 ft)

MOONSTONE FONIATION (UPPER rIIOCENE)--Light-gray, pale-Creen,
and brown tuff and tuffaceous sandstone, radioactive white

shale and algal limestone, and, in lower part, thick beds

of arkose; abundant chalcedony layers and pebbles and small

silicified algal heads. Thickness 0-410 m (0-1,350 ft)
MIOCENE ROCKS UNDIVIDED

Upper part (upper Miocene)--Heterogeneous sequence of white
soft tuffaceous sandstone with frosted rounded quartz
grains and abundant magnetite, and limestone, puriic.ite
beds, and lesser amounts of claystone and conglomerate.

Includes Moonstone Formation in south-central part of the

quadrangle. Thickness 0-500+ m (0-1,650+ ft)
Lower part (lower Miocene)--Chiefly white to light-gray

tuffaceous sandstone, eolian in part, composed of frosted

rounded quartz grains and abundant magnetite; sparse
lenticular white limestones. Base intertongues with

conglomerate (Tmoc) and may be partly Oligocene. Thickness
0-120+ m (0-400+f t )

Twbs

Twm

MIOCENE(?) AND OLICOCENE(?) COt;CLorlERATE--Gray, brown, and pink
arkosic conglomerate interbedded with gray and pink blocky
tuffaceous claystone in some areas and gray soft sandstone
with frosted rounded quartz grains and abundant magnetite
in others. Thickness 0-ISOn (0-600 ft)

PRE-?IIOCENIE TERTIARY ROCKS--Correlation uncertain
MUqITE RIVER FORIL'TION (OLIGOCENE)--1.'hite, pink, brown, and

green tuffaceous claystone and siltstone; thin beds of
punicite and limestone; lenticular congLomerdtes near
base. K-Ar ages of pumicite beds range from 35.2 m.y. in
the lower part to 31.6 n.y. near the top (E-vernden and

others, 1964). Thickness 0-260 m (0-850 ft)
INTRUSIVE ROCKS (UPPER AI) M!IDDLE EOCNE)--Several varieties of

trachytes, quartz latite, phonolite, and rhyolite. The
quartz latite has a K-Ar age of 44.0+2.6 n.y. and the

phonolite 43.6+1.0 m.y. (Pekarek and others, 1974)
WAGON BED FO1.ATlONI (UPPER AN!) tIIUDLE EOCENEE)

Western part--Variegated mudstone, tuffaceous siliceous hard

sandstone, tuff, rhyodacite breccia flows, and, near base,
arkosic conglomerates and granite boulders. Thickness
0-150 n (0-500 ft)

Eastern part--Pale-green to dully variegated tuffaceous

siliceous claystone underlain by giant granite boulders in

tuffaceous matrix. Thickness 0-50 m (0-160 fc)
BRIDGE FORMATION (MIDDLE EOCENE)--Brown, gray, and pale-green

hard siliceous claystone and arkosic sandstone, underlain

by soft gray bentonitic claystone; lower part is hard
siliceous claystone, snowy white pumicite, and arkose.
Present only in southwestern corner of quadrangle.

Thickness 0-70 m (0-220 ft)
CROOKS GAP CONGLOMERATE (MIDDLE AND LOWER EOCENE)--Conglomerate

of giant granite boulders in a coarse arkosic sandstone
matrix. Overlaps unconformably across lower Eocene
strata. Thickness 0-460 m (0-1,500 ft)

WASATCH ANJ BATTLE SPRING FORtATIONS (MIDDLE AND LOWER EOCENE
AND ALECENE)--ranite conglomerate and coarse arkosic
sandstone, grading southward into finer grained sandstone,

siltstone, variegated to gray claystone, and coal beds in
main body of Wasatch Formation. The Battle Spring

Formation is a basin-margin facies of the Wasatch Formation

and there is no consistent basis for separating them.

Thickness 0-1,220 m (0-4,000 ft)
MAIN DODY OF WASATCI! FORIMATION (D1IDDLE AND LOWER EOCENE AND

PALEOCENE)--Basinward fine-grained facies of Wasatch
Formation; present in southwestern corner of quadrangle.

Thickness 0-915+ m (0-3,000+ ft)
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GEOLOGIC MAP EXPLANATION (continued)

KTwdr

Tim

Tls

Tfu

Tft

Th

TKf

WIND RIVER FURPIATION (LOWER EOCENE)
Wind River Basin--Upper part is arkosic conglomerate and

sandstone grading northward into siltstone and claystone;
lower part is generally fine-grained gray sandstone and
variegated to drab claystone. Thickness 0-460 m

(0-1,500 ft).
Northern part of Hanna Basin--Arkosic conglomerate and

sandstone grading southward into variegated claystone.
Thickness 0-150 m (0-500 ft)

IND IAN MEADOWS FORMATION (LOWER COCEN E) -- Arkos i c
conglomerate, gray sandstone, and variegated to drab

claystone; finer grained in Wind River Basin. Thickness
0-45 m (surface) to 915+ m subsurfacee, in Wind River
Basin) (0-150 ft to 3,000+ ft)

PRE-MIDDLE EUCENE LANDSLIDE -ASSES--Coherent masses and blocks

of Mowry and Cloverly Formations that have been let down or
moved laterally onto older strata. Present only in Tps.
26-28 N., R. 77 U.

FORT UNION FURMATION (PALLOCENE)
Northern part--Chalky white to bluish-white to rusty-brown

noncalcareous sandstone, thin conglomerates of granite
clasts in upper part and siliceous sedimentary rock clasts
in lower part; white to gray shale, claystone, and
siltstone. Thickness 0-915 in (0-3,000 ft)

Southwestern part--Same general lithology as in northern
part except that many coal beds are present in subsurface

sections and many of the shale, siltstone, claystone, and
mudstone beds are variegated. Thickness 0-760 in

(0-2,500 ft)
Tullock Member--Drab-colored sequence, chiefly massive

sandstones. Thickness 0-400 in (0-1,300 ft)

IANNA FURATION (PALEOCENE)--Dasin-margin facies of brown
granitic conglomerate, gray and brown sandstone, gray to
black siltstone, claystone, and shale, and many coal

beds. Thickness 0-3,950 in (0-13,000 ft)
FERRIS FORPATION (PALEOCENE AND UPPE CRCETACLOUS)

Upper part (Paleocene)--Gray, brown, and yellow sandstone and

many thick coal beds. Thickness 1,65U m (5,400 ft)
Lower part (Cretaceous)--Dark-brown conglomerate in which

clasts are not locally derived, brown sandstone, and
shale. Thickness 355 m (1,100 ft)

-Kle

Klle
Klml

Kml
Kmv

Kc

LANCE FORMATION (UPPER CRETACEOUS)
Powder River Basin--Somber shale and drab massive lenticular

concretionary sandstone; thin coal beds in lower half.
Thickness 600-700 m (1,970-2,300 ft)

Wind River Basin--Sandstone, white to light-gray, massive to
crossbedded, and thin beds of carbonaceous shale and gray
shale. Thickness 300-760 m (1,000-2,500 ft)

Great Divide Basin--White to gray sandstone at top,
underlain by thick sequence of interbedded siltstone,
sandstone, shale, and mudstone; abundant ironstone
concretions; coal near base. Thickness 900-1,250 m
(2,950-4,100 ft)

MEDICINE BOW FORMATION (UPPER CRETACEOUS)--Brown and gray
sandstone, siltstone, and shale; beds of coal in lower
part. Thickness 1,220-1,900 m (4,000-6,200 ft)

FOX HILLS SANDSTONE OR FORMATION (UPPER CRETACEOUS)
Northeast part--White to light-gray sandstone and gray sandy

shale containing marine fossils. Thickness 45-60 m
(150-200 ft)

Southwestern part--Cray sandstone interbedded with grayish-
olive shale. Thickness 105-205 m (350-680 ft)

LEWIS SHALE (UPPER CRETACEOUS)
Northeastern part--Dark-gray soft marine shale interbedded

with lesser amounts of marine sandstone. Thickness 300 m
(1,000 ft)

Southern part--Same lithology but thickness is 0-700 m
(0-2,300 ft)

LANCE AND LEWIS FORMATIONS (UPPER CRETACEOUS)
LANCE, MEETEETSE, AND LEWIS FORMATIONS (UPPER CRETACEOUS)
Meeteetse Formation--Light-gray friable sandstone interbedded

with dark-gray carbonaceous shale and yellowish-colored
bentonitic claystone. Thickness 120-180 m (400-600 ft)

MEETEETSE AND LEWIS FORMATIONS (UPPER CRETACEOUS)
MESAVERDE FORMATION OR GROUP (UPPER CRETACEOUS)
Northern part--Mesaverde Formation: white Teapot

Sandstone Member at top, underlain by gray sandstone,shale,
and coal member; nonmarine gray Parkman Sandstone Member at
base. Thickness 180-365 m (600-1,200 ft)

Southern part--Interbedded sandstone, gray shale, and coal
beds. In Tps. 24-25 N., Rs. 87-86 W., includes Almond
Formation, Pine Ridge Sandstone, Allen Ridge Formation, and
Haystack Mountains Formation. Thickness about 1,220 m
(4,000 ft)

Southwestern part--Same lithology but thickness 0-790 m
(0-2,600 ft)

CODY SHALE (UPPER CRETACEOUS)--Gray to black soft limy marine
shale and thin bentonite beds; lenticular sandstones
especially common in upper part. Thickness in northern
part of quadrangle 915-1,370 m (3,000-4,500 ft); in
southwestern part, 1,650-1,740 m (5,400-5,700 ft)

Kmb

Kfh
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Ks

Kn

Ksn
Kf

Kcf
Kmt

KJ

Js

KJs

STEELE SHALE (UPPER CRETACEOUS)--Dark-gray soft marine shale
containing thin beds of gray limestone, white bentonite,

and very fine grained hard sandstone. Thickness about
730 m (2,400 ft)

NIOBRARA FORMATION (UPPER CRETACEOUS)--Dark-gray to yellowish-
buff marine shale and chalky soft limestone; highly
seleniferous. Thickness about 215 m (700 ft)

STEELE AND NIOBRARA FORMATIONS (UPPER CRETACEOUS)
FRONTIER FORMATION (UPPER CRETACEOUS)--Gray fine- to

coarse-grained quartz sandstone interbedded with gray to
black siltstone and shale; glauconitic in part. White to

yellow bentonite, white to gray porcellanite, and thin
impure coal beds are present in lower part. Sequence is
more shaly to east and northeast. Thickness 180 m (600 ft)
in the east, thickening to about 305 m (1,000 ft) in the
west

CODY SHALE AND FRONTIER FORMATION (UPPER CRETACEOUS)

MOWRY AND THEPIOPOLIS SHALES (LOVER CRETACEOUS)--Thickness of
both formations 90-150 m (300-500 ft)

Mowry Shale--Black to gray hard siliceous shale that weathers
silvery gray and contains abundant fish scales. Numerous
bentonite beds

Thermopolis Shale--Muddy Sandstone Member, at top, consists

of 15-30 m (50-100 ft) of gray lenticular carbonaceous
sandstone and is underlain by the lower black shale member,
which consists of 30-60 m (100-200 ft) of black fissile
soft shale

CLOVERLY AND MORRISON FORMATIONS
Cleverly Formation (Lower Cretaceous)--"Rusty beds" sequence

of brown-weathering fine-grained gray slabby sandstone at
top, underlain by lenticular variegated plastic claystone;
at base is hard brown chert pebble conglomerate and sparkly

sandstone. Thickness 30-90 m (100-300 ft)
Morrison Formation (Upper Jurassic)--Dully variegated silty

siliceous claystone and siltstone interbedded with gray to

whitg silty sandstone. In some places there are lenticular

dune-type sandstones as thick as 30 m (100 ft). Thickness
30-90 m (100-300 ft)

SUNDANCE FORMATION (UPPER AND MIDDLE JURASSIC)--Upper part is
greenish-gray glauconitic shale and gray limy sandstone;
middle part is red and gray nonglauconitic sandstone and

shale and thin gypsum and limestone beds; lower part is

thick-bedded gray to pink sandstone. Thickness 45 mi
(150 ft) in southwestern part and 170 m (550 ft) in
northeastern part

GLOVERLY, MORRISON, AND SUNDANCE FORMATIONS

J? u SUNDANCE FORMATION AND NUGGET SANDSTONE
Sundance Formation (Upper and Middle Jurassic)
Nugget Sandstone (Jurassic? and Triassic?)--Massive

crossbedded and thin-bedded salmon-pink sandstone with
large frosted rounded grains; lower part is silty and shaly
and intertongues southeastward with Triassic rocks.
Present only in northwest part of quadrangle. Thickness

0-60 m (0-200 ft)
JT P NUGGET SANDSTONE, CHUGWATER GROUP OR FORMATION, AND GOOSE EGG

FORMATION--Classification used in Tps. 26-28 N.,
Rs. 87-89 W.

Nugget Sandstone (Jurassic? and Triassic?)
Chugwater Group or Formation (Triassic)
Goose Egg Formation (Lower Triassic and Permian)--Red to

ocher shale and siltstone, thin limestone, dolomite, and
gypsum beds. Thickness 60-90 m (200-300 ft)

It c CHUGWATER GROUP OR FORMATION (TRIASSIC)--Where mappable, Group
includes Popo Agie and Jelm Formations, Alcova Limestone,
and, at base, Red Peak Formation. Where not mappable,
these are considered to be members. Thickness 90-305 m
(300-1,000 f t)

TR cd CHUGWATER GROUP OR FORMATION AND DINWOODY FORMATION
Chugwater Group or Formation (Triassic)
Dinwoody Formation (Lower Triassic)--Tan to olive-drab hard

slabby fine-grained dolomitic siltstone and sandstone.
Present only in western half of quadrangle; grades eastward
into upper part of Goose Egg Formation. Thickness 15-24 m
(50-80 ft)

'P Pg GOOSE EGG FORMATION (LOWER TRIASSIC AND PERMIAN)--Red to ocher
shale and siltstone, thin limestone, dolomite, and gypsum
beds. Thickness 60-90 m (200-300 fct)

T Pcg CHUGWATER GROUP OR FORMATION AND GOOSE EGG FORMATION (TRIASSIC
AND PERMIAN)

IPc CASPER FORMATION (LOWER PERMIAN AND UPPER AND MIDDLE
PENNSYLVANIAN)--Red and white sandstone, gray hard

persistent limestone, and red shale and siltstone.

Thickness 180-335 m (600-1,100 ft)
PM TENSLEEP SANDSTONE AND AMSDEN FORMATION

Tensleep Sandstone (Pennsylvanian)--Gray to buff crossbedded
sandstone; several gray cherty limestones and dolomites in

lower part. Thickness 67-100 m (220-330 ft)
Amsden Formation (Pennsylvanian and Upper Mississippian)--

Gray dolomite, red and green shale, and thin gray

sandstone. Persistent tan sandstone at base. Thickness

38-100 m (125-300 ft)
Mm MADISON LIMESTONE (UPPER AND LOWER MISSISSIPPIAN)--Blue-gray

massive to thin-bedded cherty limestone, cavernous in

part. Thickness 30-120 m (100-400 ft)
MG MADISON LIMESTONE AND CAMBRIAN ROCKS



GEOLOGIC MAP EXPLANATION (continued)

-Gr CAtILRIAN RUCGS--Includes Callatin Formation (Upper Cambrian),
Gros Ventre Formation (Upper and Middle Cambrian.), and
Flathead Sandstone (Middle Cambrian). Thickness 0-150 m
(0-500 ft)

I4zPz MESOZOIC AND (OR)PALEOZOIC ROCS--Present in T. 27 N. , R. 81 W.
Pzr PALEOZOIC ROCKS--Includes Casper, Tensleep, Amsden, and Madison

Formations and Cambrian rocks; in Tps. 29-31 N.,

Rs. 77-79 W.
p6 PRECA!IBRIAN ROCKS--Granite and metar'orphic rocks of many

types. K-Ar and Rb-Sr ages of these rocks range from
2,400 m.y. on Casper Mountain to 1,460 m.y. in the Granite
Mountains (Peterman and Ilildreth, 1978, fig. 8)

CONTACT--Dashed "here approximately located
FAULTS--Dotted where concealed

Normal fault--!ar and ball on downthrown side
Thrust fault--Sawteeth on upper plate
yajor basin-margin Laranide thrust and reverse faults

buried by younger rocks--Sawteeth on overriding
block. In some places the trace coincides with late
Cenozoic normal faults with the basin block upthrown
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.7213
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CTS/SEC
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MEAN 2801
STD EV 944.3
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CTS/SEC

MIN 31.51
MAX 436.8
MEANF 260.3
ST0NDEV 94.88
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STD 0EV 7.940
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MAX 324.7
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STD 0EV 53.33
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MEN 9.884
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MEAN -93.71
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STO 0EV 166.3
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1.841
.3804
.1587

TOTAL COUNTS
CTS/SEC
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MAX 5103
MEAN 2351
STO DEV 792.7
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MAX 306.5
MEAN 177.3
STD EV 56.28
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STD DEV 10.26
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STD 0EV 72.33
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MIN 205.1
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MERN 2241
STO DEV 781.7
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CTS/SEC
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MAX 272.9
MEAN 173.4
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MAX 80.43
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MAX 201.4
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STD EV 34.98
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MIN 6.164
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LINE 49

11 -A A

H 0 0 0 0 0 0) -

- mm m C- 0 0 0 0

Le\y

L .

L

N u

Lo

AA N

E3-E

w

., 1- - - - - - -.)

r

v
H

L

C.

Q

H

H

C

o -

U

U

H

of

C,

H

u

oa

«
C

_)

El

Da

_F O

Et

o_

L o

_-- --- Iv- -.. V vAFA/V 'Jv \f f -0 V ,VVV A -_-\4 v

W
W

MI

I ---- - - ---- -

r[
r- i I

r

I



Ca33

A 1 1 - -t L
1 

T- , 7 11

TL/K

MIN
MAX
MEAN
STO EVI-

F

C

U:
a

a
L

Cf

MIN
MAX
MEAN
STO 0EV

B[/TL

MIN
MAX
MEAN
STO 0EV

.0000
1.223
.3262
.1139

-0000
-4773
-1253
.0601

.0000
1.061
.3751
.1388

U,)

LL

F-

r-

z ii

U

Crc

LJ

0

LINE 50

10

-

Lo

J aa= 0a o 0 0 00 0 0 $

m m o 00 0o m r

I-,.

n r

Lo

ro

N 1

TOTAL COUNTS
C TS/SE C

MIN 226.3
MAX 3871
MEAN 2169
STO DEV 658.5

POTASSIUM 40
CTS/SEC

MEN 3.300
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MAX 3855
MEAN 2406
STO DEV 592.4
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MIN 4.094
MAX 260.7
MEAN 158.9
STD EV 48.88
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MAX 58.78
MEAN 24.81
STD DEV 8.187
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MAX 125.8
MEAN 61.37
STD EV 21.30
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MIN 21.97
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MEAN 36.11
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MIN -413.1
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MEAN -331.1
STD 0EV 42.17

RRDRR RLTMTR
FEET

MIN 230.3
MAX 562.9
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MRX
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ST 0DEV

.1225

.8986

..4023

.1491

.0393
-3381
.1476
-0463

.1387

.9134

.3931

.1280

TOTAL COUNTS
CTS/SEC

MIN 863.4MAX 5071
MEAN 2376

STOD EV 786.3

POTASSIUM 40
CTS/SEC

MIN 44.52
MAX 297.1
MEAN 169-2
STO 0EV 40.79

BISMUTH 214
CTS/SEC

MIN 5.028
MAX 59.40
MEAN 24.59

STD EV 8.921

THALLIUM 208
CTS/SEC

MIN 14.97
MAX 225.1
MEAN 70.89
STD DEV 39.97

BI AIR CORR
CTS/SEC

MIN 5.180
MAX 19.70
MEAN 12.54
ST0 DEV 3.176

RESIO MAOGAMMAS
MIN -459.7

MAX 149.5
MEAN -173.4
STO DEV 146.3

RADAR ALTMTR
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MIN 276.7
MAX 732.8

MEAN 419.1
STO DEV 59.87
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.1222
1.083
.3907
. 1589
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-5898
.1496
.0732
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1.137
.3960
.1421

TOTAL COUNTS
CTS/SEC

MIN 768.7
MAX 4285
MEAN 2117
STD 0EV 724.6

POTASSIUM 40
CTS/SEC

MIN 45.63
MAX 270.7
MEAN 145.4

ST 0EV 45.27

BISMUTH 214
CTS/SEC

MIN 3.711
MAX 67.01
MEAN 21.21
STO DEV 11.32

THALLIUM 20
CTS/SEC

MIN 8.201
MAX 196.2
MEAN 59.02
STO DEV 35.83

81 AIR COMM
CTS/SEC

MEN 9.358
MAX 33.84
MEAN 21.20
STD DEV 5.499
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MEN -396.0
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MEAN -146.1
STO 0EV 159.2

RADAR RLTNTR
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MEN 182.0
MAX 825.6
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STO DEV 70.30
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MERN 2411
STO DEV 694.7
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STO 0EV 31.97
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2.763
.3802
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MAX 5994MEAN 2482

STD EV 821.8
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PEAN 166.7
STD 0EV 44.00
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.0636
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BI/K
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STD 0EV

BI/TL

MIN
MAX
MEAN
STO 0EV

.0797
1.355
.3646
.1710
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.3547

.1170

.0486

.0932

.8921

.3465

.1242

TOTAL COUNTS
CTS/SEC

MIN 1124
MAX 5301
MEAN 2296
STN DEV 533.3

POTASSIUM 40
CTS/SEC

MIN 63.00
MAX 319.9
MEAN 161.4
STO 0EV 45.72

BISMUTH 214
CTS/SEC

MIN 4.090
MAX 57.77
MEAN 17.73
STO DEV 7.390
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APPENDIX D - Computer Map Units And Histograms
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COMPUTER MAP UNIT SYMBOL CONVERSION TABLE

Computer Map
Unit Symbol

QA

QAC

QC

QF

QS

QT

QTP

QP

QL

QLS

*QTB

TMS

TM

TMU

*TML

TMOC

Geologic Map
Unit Symbol

Qa

Qac

Qc

Qf

Qs

Qt

Qt p

Qp

Ql

Ql s

Qt b

Tms

Tm

Tmu

Tm 1

Tmoc

Computer Map
Unit Symbol

TU

TWR

TI

TWB

*TB

TC

TWBS

*TWM

TWDR

*TIM

*TLS

TF U

*TFT

TH

TKF

KL

Geologic Map
Unit Symbol

Tu

Twr

Ti

Twb

Tb

Tc

Twbs

Twm

Twd r

Tim

Tls

Tf u

Tft

Th

Tkf

Kl

Computer Map
Unit Symbol

KMB

KFH

KLE

KLLE

KLML

KML

KMV

KC

KS

KN

KSN

KF

KCF

KMT

KJ

JS

Geologic Map
Unit Symbol

Kmb

Kf h

Kle

Klle

Klml

Kml

Kmv

Kc

Ks

Kn

Ksn

Kf

Kcf

Kmt

KJ

Js

Computer Map
Unit Symbol

KJS

JTRU

JTRP

TRC

TRCD

TRPG

TRPCG

PPC

PM

MM

MC

CR

MZPZ

PZR

PC

+TRPU

Geologic Map
Unit Symbol

KJs

JT u

JT p

Tc

Tcd

T Pg

T Pcg

P Pc

PM

Mm

MC

Cr

MzPz

Pzr

pC

TPu

Notes: On the following pages, histograms for each computer map unit are included
in the same order as they appear on the above list.

Geologic descriptions of the original geologic map units are in Appendix A.

Areas over water or cultural features were assigned separate map unit symbols
and were removed from the data block during processing.

*A statistial analysis was not done due to an inadequate number of samples.
Therefore, there are no histograms for units marked in this way.

Ca92a
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*AOD,P CA8PERDISTPILE
ROCK UNIT o*

.3 .2 w1 0 +1 +2 +3

K40 DIST NORMAL 132,0355 145,1237 158,2118 171,3040 184,3881 197,4763 110,5645
81214 DIST NORMAL 8,8879 13,7253 18,5626 23,4000 28,2374 33,0747 37,9121
TL208 01ST NORMAL 37,6501 45,4667 53,2834 61,1000 68,9166 76,7333 84,5499
U/K DIST NORMAL .,9894 .,6122 0,2349 91423 ,5195 ,8968 1,2740
U/TM DIST NORMAL .1,4939 .,8635 ",2330 ,3975 1,0280 1,6585 2,2889
TM/K DIST NORMAL .1,4428 .,8413 ",2397 ,3619 ,9635 1,5651 2,1666

" - .- --- -- *..- -- . -S - - -w -- -- - - --- ----- --------- --- --- ------ - .-- .----
CK UNI-e

ROCK UNIT QAC

w3 .2 *1 0 +1 .2 #3

K40 DIST NORMAL 184,8632 200,0421 215,2211 230,4000 245,5789 260,7579 275,9368
81214 DIST NORMAL 24,7202 31,4134 38,1067 44,8000 51,4933 58,1866 64,8798
TL208 01ST NORMAL 86,4464 97,3642 108,2821 119,2000 130,1179 141,0357 151,9536
U/K 01ST NORMAL .1,1570 ",7025 ',2479 ,9066 ,6611 1,1157 1,5702
U/TM DIST NORMAL "1,4780 ",8566 .,2353 ,3861 1,0075 1,6188 2,2502
TM/K D1ST NORMAL .1,6739 0,9329 0,1919 95491 1,1901 2,0311 2,7721

"..w"---.m-"c.-"".... cme Ccc cc".eeem"-ccc"mccc-.-m e* eqmc m.."."". cmemee1pmem-m-cceeecmm mmccc

ROCK UNIT QC

.3 .2 at 0 +1 +2 +3

K40 MIST NORMAL 188,7402 204,0602 219,3801 234,7000 250,0199 265,3398 280,6598
81214 DIST NORMAL 9,2337 14,1225 19,0112 23,9000 28,7888 33,6775 38,5663
TL208 D1ST NORMAL 68,1318 78,0212 87,9106 97,8000 107,6894 117,5788 127,4682
U/K DIST NORMAL .,8396 0,5272 ",2148 ,0976 .4100 ,7224 1,0348
U/TH 01ST NORMAL 01,2145 .,7321 ',2497 92327 ,7151 1,1975 1,6799
TM/K DIST NORMAL "1,5059 .,8685 ",2311 ,4063 1,0437 1,6811 2,3185

m"ce-c----.em------""---" c-cmc-----c*---m-mceqe---em-5-mcm------"------

ROCK UNIT QF

.3 *2 "1 0 +1 +2 +3

K40 DIST NORMAL 218,9787 235,3525 251,7262 268,1000 284,4738 300,8475 317,2213
81214 DIST NORMAL 16,7301 22,5868 28,4434 34,3000 40,1566 46,0132 51,8699
TL208 DIST NORMAL 79,4788 90,0192 100,5596 111,1000 121,6404 132,1808 142,7212
U/K 01ST NORMAL .,9576 .,5945 -,2313 ,1319 84951 ,8583 1,2214
U/TH DIST NORMAL "1,3741 .,8100 0.2459 ,3182 ,8823 1,4464 2,0105
TM/K DIST NORMAL .1,5207 ,,8747 ",2287 ,4173 1,0633 1,7093 2,3553

ROCK UNIT QS

.3 .2 .1 0 +1 .2 +3

K40 DIST NORMAL 1b2,4e47 176,7364 191.0682 205,4000 219,7318 234,0636 248,3953
61214 DIST NORMAL 3,2588 7,1058 10,9529 14,8000 18,6471 22,4942 26,3412
TL208 01ST NORMAL 24,4875 31,1583 37,8292 44,5000 51,1708 57,8417 64,5125
U/K 0181 NORMAL .,7497 .,4746 ",1994 ,0157 3508 06260 49011
U/T DIST NORMAL "1,4109 .,8269 6.2430 ,3410 ,9250 1,5089 2,0929
TM/K 01ST NORMAL P191893 0,7192 0,2491 ,2210 ,6911 1,1612 1,6313

ROCK UNIT QT
03 .2 '1 0 +1 +2 +3

K40 DIST NORMAL 101,7987 113,4991 125,1996 136,9000 148,6004 160,3009 172,0013
8I214 DIST NORMAL 7,6573 12,3048 16,9524 21,6000 26,2476 30,8952 35,5427
TL208 DIST NORMAL 30,7629 38,0086 45,2543 52,5000 59,7457 66,9914 74,2371
U/K 01ST NORMAL .1,0509 9,6459 '.2410 ,1640 ,5690 .9739 1,3789
U/TH 0IST NORMAL .1,5605 1,8909 0.2212 .4484 1,1180 1,7877 2,4573
TH/K DIST NORMAL .1.4621 a,8497 '.2374 ,3750 ,9874 1,5997 2,2121

c----m--c----- c-----c c----m--m---cm-e-'acmc m -------m--m-- --mccmccmmmcc--c---c--mc--mmc

ROCK UNIT QTP

.3 .2 "1 0 +1 +2 +3

K40 DIST NORMAL 156,8585 170,9724 185,0862 199,2000 213,3138 227,4216 241,5415
81214 DIST NORMAL 24,4875 31,1583 37,8292 44,5000 51,1708 57,8417 64,5125
TL208 DIST NORMAL 51,0898 59,8932 68,6966 77,5000 86,3034 95,1068 103,9102
U/K DIST NORMAL .1.1922 067207 w,2492 ,2223 ,6938 1,1653 1,6368
U/TH 01ST NORMAL .1,7154 .,9466 ',1777 ,5911 1,3599 2,1288 2,8976
TM/K 01ST NORMAL .1,4855 .,8598 +,2342 ,3914 1.0170 1,6426 2,2683

ROCK UNIT QP

"3 .2 o1 0 *1 +2 .3

K40 DIST NORMAL 128,5851 141,5234 154,4617 167,4000 180,3383 193,2766 206,2149
81214 DIST NORMAL 9,6508 14,6005 19,5503 24,5000 29,4497 34,3995 39,3492
TL208 DIST NORMAL 50,5922 59,3615 68,1307 76,9006 85,6693 94,4385 103,2078
U/K 01ST NORMAL "1,0244 .,6315 0.2385 ,1544 ,5473 .9403 1,3332
U/TH DIST NORMAL 01,4207 ',8313 0,2420 ,3473 .9366 1,5259 2,1153
TM/K 01ST NORMAL -1,5838 W,9000 ',2162 ,4676 1,1514 1,8352 2,5190

p"m caaccc c c camc mc m Cm q m maceawacammc ac c c ,ap ccccp *mc m m m c cc cccc m mmc-mc c a pc p m m mc cc mccc ca
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ROCK UNI? 0L

.3 .2 a 0 .0 12 +3

K40 018T NORMAL 121,1714 133,7810 146,3905 159,0000 171,6095 184,2190 196,8286
81214 DIST NORMAL 7,0508 11,6005 16,1503 20,7000 25,2497 29,7995 34,3492
TL208 DIST NORMAL 27.6859 34,6573 41,6286 48,6000 55,5714 62,5427 69,5141
U/K DIST NORMAL ",9676 .,6000 ",2315 ,1351 ,5027 .8702 1,2378
U/TM DYST NORMAL .1,5697 ",8945 ",2193 ,4559 1,1311 1,8063 2,4815
TH/K DIST NORMAL .1,3442 ",7959 9,2477 ,3006 88489 1,3971 1,9454

ROCK UNIT OLS

.3 .2 at 0 +1 +2 +3

K40 01ST NORMAL 104,4162 116,2441 128,0721 139,9000 151,7279 163,5559 175,3838
51214 DIST NORMAL 1,8934 5,4289 8,9645 12,5000 16,0355 19,5711 23,1066
TL208 013T NORMAL 18,9U25 25,0016 31,1008 37,2000 43,2992 49,3984 55,4975
U/K DIST NORMAL .,9159 0,5709 ",2260 81190 .4640 ,8089 1,1539
U/TH DIST NORMAL "1,4553 .,8467 ,2362 .3703 .9788 1,5873 2,1959
TH/K DIST NORMAL .1,3504 6,7989 .,2473 ,3042 ,8557 1,4073 1,9588

ROCK UNIT TMS

"3 .2 w1 0 +1 +2 *3

K40 DIST NORMAL 197,1385 212,7590 228,3795 244,0000 259,6205 275,2410 290,8615
81214 01ST NORMAL 16,7301 22,5868 28,4434 34,3000 40,1566 46,0132 51,8699
TL208 DIST NORMAL 65.8442 75,5962 85,3481 95,1000 104,8519 114,6038 124,3558
U/K DIST NORMAL .1.0422 ',6412 ",2402 ,1608 ,5618 ,9628 1,3638
U/T H DIST NORMAL .1.5370 .,8214 ",2258 ,4298 1,0854 1,74.140. 2,.96.6
TH/K DIST NORMAL .1,5918 .,9031 ",2144 ,4743 1,1630 1,8517 2,5464

p m c -m m----cc--c --------mmm c -- w-------e- ----- m--c-m-- -m------mm -me--mmcce ce --m ------- m c wc

ROCK UNIT TM

"3 .2 at 0 +1 +2 +3

K40 01ST NORMAL 150,0741 163,9161 177,7580 191,6000 205,4420 219,2839 233,1259
81214 D1ST NORMAL 6,2524 10,6682 15,0841 19,5000 23,9159 28,3318 32,7476
TL208 DIST NORMAL 45,1465 53,5310 61,9155 70,3000 78,6845 87,0690 95,4535
U/K DIST NORMAL .,8822 ",5517 ',2213 .1092 14397 17701 1,1006
U/TH DIST NORMAL .1,3423 .,7950 1,2478 ,2995 ,846$ 1,3940 1,9413
TM/K DIST NORMAL .1,4659 .,8514 ",2369 ,3776 49921 1,6066 2,2211

ROCK UNIT TMU

"3 .2 ca 0 +1 +2 +3

K4001ST NORMAL 158,1994 172,3663 186,5331 200,7000 214,8669 229,0337 243,2006
81214 DIST NORMAL 9,8601 14,8401 19,8200 24,8000 29,7800 34,7599 39,7399
TL208 DIST NORMAL 70,4251 80,4501 90,4750 100,5000 110,5250 120,5499 130,5749
U/K DIST NORMAL -,9428 .,5861 9,2295 .1272 ,4839 ,8405 1,1972
U/TH 0IST NORMAL .1,2621 6,7560 0+2500 ,2561 ,7622 1,2682 1,7743
TH/K GIST NORMAL 01,6286 9,9169 .,2052 ,5065 1,2182 1,9299 2,6416

mmmc--mm -mmm ---- m-cm --c-c ---m c ---- mm-------W mm-m-cm--m-cc mc---mc-c-m-ccc-- cee-mm---m--c-------

ROCK UNIT TMOC

.3 .2 "1 0 +1 +2 +3

K40 DIST NORMAL 16648845 181,3897 195,8948 210,4000 224,9052 239,4103 253,9155
B1214 DIST NORMAL 7,3196 11,9131 16,5065 21,1000 25,6935 30,2869 34,8804
TL208 DIST NORMAL 6194553 70,9369 80,4184 89,9000 99,3816 148.8631 118,3447
U/K DIST NORMAL .,8729 ",5464 '.2199 .1066 ,4331 .7596 1,0861
U/TM 0IST NORMAL '1,2354 .,7427 0.2499 ,2428 .7355 1,2283 1,7210
TH/K DIST NORMAL "1,5440 9,8842 .,2245 ,4353 1,0951 1,7548 2,4146

ROCK UNIT TU

"3 .2 *1 0 +1 +2 +3

K40 DIST NORMAL 160,4355 174,6904 188,9452 203,2000 217,4548 231,7096 245,9645
81214 DIST NORMAL 1,6645 5,1430 8,6215 12,1000 15,5785 19,0570 22,5355
TL208 01ST NORMAL 19,3555 25,5037 31,6518 37,8000 43,9482 50,0963 56,2445
U/K DIST NORMAL .,6774 .,4314 ",1855 ,0605 ,3065 ,5524 ,7984
U/TM 0IST NORMAL c1,3959 .,8201 ".,2442 ,3316 ,9074 1.4833 2,0591
TH/K GIST NORMAL .1.1061 ",6756 0,2452 ,1853 ,6158 1,0462 1,4767

ROCK UNIT TWR

"3 .2 '1 0 +1 +2 +3

K40 DIST NORMAL 150,7875 164,6583 178,5292 192,4000 206,2708 220,1417 234.0125
81214 DIST NORMAL 11,6252 16,8501 22,0751 27,3000 32,5249 37,7499 42.9748
TL208 pIST NORMAL 68,8107 78,7405 88,6702 98,6000 108,5298 118,4595 128,3893
U/K D1ST NORMAL .1.0283 6,6336 .,2389 81558 ,5505 .9452 1,3399
U/TH DIST NORMAL -1,3207 ",7847 0.1487 ,2873 ,8233 1,3593 1,8953
TH/K 0IST NORMAL ,1,6607 .,9284 ",1960 ,5363 1,2686 2,0010 2,7333

pm--------e-e--------- mc-w-0- --- r -------mmcc mcc e - --cm-c mmmcc- m-- mm- mm- - e mmmcc mccc-m-mcmpm
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ROCK UNIT TI

"3 .2 .1 0 +1 +2 +3

K40 013T NORMAL 275,4106 293,5737 311,7369 329,9000 346,0631 366,2263 364,3895
51214 01ST NORMAL 15,8402 21,5935 27,3467 33,1000 36,6533 44,6065 36,3598
TL208 013T NORMAL 78,7929 89,2952 99,7976 110,3000 120,8024 131,3048 141,8071
U/K DIST NORMAL 9,8449 .,5303 .2156 ,0990 .4136 ,7283 1,0429
U/TN DIST NORMAL '1,3435 0,7956 w,2477 ,3002 ,8481 1,3960 1,9439
TM/K DIST NORMAL "1,3958 0,8200 .,2443 ,3315 ,9073 1,4830 2,0588

ROCK UNIT TWS

"3 .2 mt 0 +1 +2 +3

K40 DIST NORMAL 154,2679 168,2786 182,2893 196,3000 210,3107 224,3214 238,3321
831214 DIST NORMAL 11,3404 16,5270 21,7135 26,9000 32,0865 37,2730 42,4596
TL208 DIST NORMAL 62,7190 72,2793 81,8397 91,4000 100,9603 110,52807 120,0810
U/K DIST NORMAL 0,9985 ",6172 e,2359 ,1454 ,5267 09080 1,2893
U/TM DIST NORMAL v1,3674 c,8069 9,2463 03142 ,8747 1,4353 1,9958
TM/K DIST NORMAL .1,5865 .,9010 6.2156 ,4698 1,1552 1,8406 2,5261

ROCK UNIT TC

.3 .2 ai 0 +1 +2 #3

K40 DIST NORMAL 129,4693 142,4462 155,4231 168,4000 181,3769 194.3538 207,3307
81214 0IST NORMAL 21,4846 27,8564 34,2282 40,6000 46,9718 53,3436 59,7154
TL208 DIST NORMAL 96,9441 108,3828 119,8414 131,3000 142,7586 154,2172 165,6739
U/K DIST NORMAL .1,2883 9,7690 0,2496 ,2697 ,7890 1,3084 1,8277
U/TN DIST NORMAL c1,3619 0,8043 ',2467 ,3109 98685 1,4261 1,9837
TN/K 01ST NORMAL .1,9149 9,9938 0,0726 ,8485 1,7696 2,6908 3,6119

. m-------- m-- -- m-mmc m-m-mmmmm-mmm-mcmamw cmmmwmmmm ccme- -ecmp-c-mme-m mc c em mm e c e p

ROCK UNIT TWB5

.3 02 1 0 +1 +2 +3

K40 DIST NORMAL 205,3727 221,2818 237,1909 253,1000 269,0091 284,9182 300,8274
81214 DIST NORMAL 14,7358 20,3572 25,9786 31,6000 37,2214 42,8428 48,4642
TL208 01ST NORMAL 76,9w87 87,3058 97,7029 108,1000 118,4971 128,8942 139,2913
U/K DIST NORMAL .,9545 .,5927 .,2309 ,1309 ,4927 ,8545 1,2163
U/TM 01ST NORMAL 91,3430 ,7954 c,2477 ,2999 .8475 1,3952 1,9428
TM/K 01ST NORMAL 01,5517 e,8874 e,2230 ,4414 1,1058 1,7702 2,4345

ROCK UNIT TWOR

"3 .2 "1 0 +1 +2 +3

K40 DIST NORMAL 161,9h06 182,5070 197,0535 211,6000 226,1465 240,6930 255,2394
81214 DIST NORMAL 14,3698 19,9465 25,5233 31,1000 36,6767 42,2535 47,8302
TL208 DIST NORMAL 60,7822 70,2214 79,6607 89,1000 98,5393 107,9786 117,4178
U/K DIST NORMAL 01,0165 9,6271 c,2378 ,1516 ,5410 ,9303 1,3197
U/TM DIST NORMAL .1,4656 ",8513 ",2369 ,3774 ,9917 1,6061 2,2204
TM/K 01ST NORMAL .1.5321 0,8794 0,2267 ,4260 1,0787 1,7314 2,3841

ROCK UNIT TFU

.3 .2 "1 0 +1 +2 +3

K40 DIST NORMAL 108,6126 120,6417 132,6709 144,7000 156,7291 168,7583 180,7874
81214 01ST NORMAL 7,5896 12,2264 16,8632 21,5000 26,1368 30,7736 35,4104
TL208 0IST NORMAL 37.4885 45,2923 53,0962 60,9000 68,7038 76,5077 84,3115
U/K DIST NORMAL "1.0139 ",6257 W,2375 ,1507 ,5389 .9271 1,3153
U/TM 01ST NORMAL +1,474 .,8389 0,2403 ,3583 ,9569 1,5555 .1540.
TM/K UIST NORMAL .195209 ",8748 ".2266 ,4175 1,0636 1,7098 2,3559

ROCK UNIT TH

.3 .2 w1 0 +1 +2 +3

K40 DIST NORMAL 110,9175 123,1183 135,2592 147,4000 159,5408 171,6817 183,8225
81214 DIST NORMAL 14,9560 20,6040 26,2520 31,9000 37,5480 43.1960 48,8440
TL208 DIST NORMAL 42,6073 50,8049 59,0024 67,2000 75,3976 83,5951 91,7927
U/K DIST NORMAL .1,1709 .,7097 0.2485 ,2127 ,6739 1,1351 1,5963
U/TM 01ST NORMAL .1,5869 c,9012 1,2155 ,4702 1,1559 1,8416 2,5273
TH/K 01ST NORMAL .1,5648 -,8926 .,2203 ,4519 1,1241 1,7964 2,4686

ROCK UNIT TKF

.3 '2 .1 0 +1 +2 +3

K40 DIST NORMAL 88,6911 99,7274 110,7637 121,8000 132,8363 143,8726 154,9089
81214 UIST NORMAL 7,5896 12,2264 16,8632 21,5000 26,1368 30,7736 35,4104
TL208 DIST NORMAL 28,2358 35,2572 42,2786 49,3000 56,3214 63,3428 70,3642
U/K DIST NORMAL .1,0892 ",6666 0,2440 ,1786 ,6012 1,0238 1,4464
U/TH D1ST NORMAL "1,5506 0,8869 e,2232 ,4405 1,1042 1,7679 2,4316
TN/K DIST NORMAL .1,5053 .,8682 .,2312 ,4058 1,0428 1,6798 1,3169
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ROCK UNIT KL

.3 .2i 0 +1 +32 3

K40 DIST NORMAL 116,8589 129,2726 141,6863 154,1000 166,5137 1789274 19193411
51214 DIST NORMAL 8,4066 13,1711 17,9355 22,7000 27,4645 32,2289 36,9934

74208 DIST NORMAL 35,5544 43,2029 50,8515 58,5000 66,1485 73,7971 81,4456
U/K DIST NORMAL .1,0267 ,6327 ",8386 ,1552 ,5492 ,9431 1,3371

U/TH DIST NORMAL .1,4981 .,8652 ',2324 .4005 1,0334 1,6662 2,2991
TH/K DIST NORMAL "1,4818 6,8583 ',2347 ,3888 1,0123 1,6359 2,2594

p...........m. c.-.WemwmP-m*-e- we--m--a. w"- "-..w- --ep m -- m-e.- mm--eme----me -- e-m-w--*e

ROCK UNIT KMS

.3 .2 '1 0 +1 +2 +3

K40 DIST NORMAL 95,0133 106,3756 117,7378 129,1000 140,4622 151,8244 163,1667
81214 01ST NORMAL 6,2524 10,6682 15,0841 19,5060 23,9159 28,3318 32,7476
TL208 DIST NORMAL 24,8754 31,5836 38,2918 45,0000 51,7082 58,4164 65,1246
U/K 01ST NORMAL "1,0236 .,6310 0,2385 ,1541 ,5467 ,9392 1,3318
U/TH DIST NORMAL .1,5388 ",8821 ',2255 ,4312 1,0879 1,7445 2,4012
TH/K DIST NORMAL .1,4326 m,8367 0,2408 ,3551 ,9510 1,5469 2,1426

p............mcc e.-emm. --e --m-------mm m- mpm-emmm e w aec e-m-m--m.-p-- mew-w."-m------

ROCK UNIT KFH

.3 .2 at 0 +1 +2 +3

K40 01ST NORMAL 108,9628 121,0085 133,0543 145,1000 157,1457 169,1915 161,2372
81214 01ST NORMAL 6,0547 10,4364 14,8188 19,2000 23,5818 27,9636 32,3453
TL208 DIST NORMAL 23,3277 29,8851 36,4426 43,0000 49,5574 56,1149 62,6723
U/K DIST NORMAL .,9728 .,6029 ",2331 .1368 ,5067 ,8765 1,2464
U/TM 0181 NORMAL .1,5789 6,8981 ",2173 ,4635 1,1443 1.8251 2,5059

TM/K DIST NORMAL "1,3395 0,7937 ",2479 ,2979 ,8437 1,3895 1,9353

ROCK UNIT KLE

.3 .2 '1 0 +1 +2 *3

K40 0IST NORMAL 109,8385 121,9256 134,0128 146,1000 158,1872 170,2744 18283615
81214 DIST NORMAL 4,7581 8,9054 13,0527 17,2000 21,3473 25,4946 29,6419

TL208 DIST NORMAL 22,3273 28,7849 35,2424 41,7000 48,1576 54,6151 61,0727
U/K D1ST NORMAL .,9189 0,5726 ,2264 ,1199 .4662 08124 1,1587

U/TM DIST NORMAL 01.5107 0,8705 ',2304 ,4098 1,0500 1,6901 2,3303

TM/K 01ST NORMAL .1,3205 9,7846 0,2487 ,2872 ,8231 1,3590 1,8949

ROCK UNIT KLML

P3 -2 at 0 +1 +2 +3

K40 01ST NORMAL 117,1227 129,5484 141,9742 154,4000 166.8258 179,2516 191,6773
81214 DIST NORMAL 6,7833 11,2889 15,7944 20,3000 24,8056 29,3111 33,8167
TL208 DIST NORMAL 32,6716 40,0811 47,4905 54,9000 62,3095 69,7189 77,1284
U/K D1ST NORMAL 0,9768 ",6051 ',2335 ,1381 ,5097 ,8813 1,2530

U/TH DIST NORMAL '1,4582 .,8480 ',2379 ,3723 ,9825 1,5926 2,2028
TH/K DIST NORMAL "1,4452 0,8423 '.2394 ,3635 ,9664 1,5693 2,1722

wwwww...-..-.-w.----..----w.----------------w-w------w-..------------w--------------------

ROCK UNIT KML

.3 .2 "1 0 +1 +2 +3

K40 DIST NORMAL 134,0728 147,2485 160,4243 173,6000 186,7757 199,9515 213,1272
81214 DIST NORMAL 9,9300 14,9200 19,9100 24,9000 29,8900 34,8800 39,8700

TL208 01ST NORMAL 38,0543 45,9029 53,7514 61,6000 69,4486 77,2971 85,1457
U/K 01ST NORMAL 01.0094 ,6230 .,2370 ,1490 ,5350 ,9210 1,3078
U/TH GIST NORMAL 91,5297 .,8784 0.2271 ,4242 1,0755 1,7268 2,3781

TH/K 01ST NORMAL p1,4296 .,8353 w,2411 ,3531 ,9473 1,5415 2,1358

ROCK UNIT KMV

3,.2 !1 0 +1 +2 +3

KO LIST NORMAL 106,8752 120,9168 132,9584 145,0000 157,0416 169,0832 181,1248
51214 DIST NORMAL 4,8860 9,0573 1302287 17,4000 21,5713 25,7427 29,9140
TL208 01ST NORMAL 24,6426 31,3284 38,0142 44,7000 51,3858 58,0716 64,7574

U/K DIST NORMAL 0,9447 .,5872 ",2297 ,1278 ,4853 ,8428 1,2003
U/TM DIST NORMAL '1,4949 .,8639 .,2328 ,3982 1,0292 1,6603 2,2913
TH/K 0IST NORMAL .1,3156 e,8107 ',2458 ,3191 ,8840 194489 2,0138

mm.....c. cmc... --- mmcmw *mcc--w-m--- "wec--mmwmmm -cm-mceec pmeq------ccc m--c ---w------ w

ROCK UNIT KC

'3 .2 at 0 +1 +2 +3

K40 01ST NORMAL 135,3137 148,5425 161,7712 175,0000 188,2288 201,4575 214,6863
51214 01ST NORMAL 6,3184 10,7456 15,1728 19,6000 24,0272 28,4544 32,8816

TL208 DIST NORMAL 31,8750 39,2167 46,5583 53,9000 61,2417 68,5833 75,9250

U/K DIST NORMAL 0,9146 6,5702 .,2258 ,1186 ,4630 ,8074 1,1518
U/TM 01ST NORMAL .1,4705 ",8534 .,2363 ,3808 ,9979 1,6150 2,2321
TM/K DIST NORMAL .1,3659 .,8062 .,2464 .3133 ,8730 1,4328 1,9925

ppp mw w m c m m m- m m e c-. P c pep-S-5* c c pwwm Pee m c- c m m mc -m c a-rwe ee PmmpmceCmcmcCemececcmc
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ROCK UNIT KS

"3 .21 0 +1 t2 .3

K40 DIST NORMAL 133,8956 147,0637 160,2319 173,4000 186,5681 199,7363 212,9044
81214 DIST NORMAL 7,5220 12,1480 16,7740 21,4000 26,0260 30,6520 35,2780
TL208 01ST NORMAL 40,9760 49,0507 57,1253 65,2000 73,2747 41,3493 89,4240
U/K 01ST NORMAL .,9460 .,5879 '2299 01282 ,4863 ,8443 1,2024
U/ TM DIST NORMAL 1,4383. 0,1893 .,42 *,3589 ,953. 1,371 2,.561
TH/K DST NORMAL .1,4612 w,8494 ",2375 ,3744 ,9863 1,5982 2,8400

-*ROCK UNIT KN

.3 .21 0 +1 +2 +3

K40 DIST NORMAL 125,5813 138,3875 151,1938 164,0000 176,8062 189,6125 202,4187
51214 01ST NORMAL 9,8601 14,8401 19,8200 24,8000 29,7800 34,7599 39,7399
TL208 DIST NORMAL 41,5464 49,6642 57,7821 65,9000 74,0179 81,1358 90,2536
U/K DIST NORMAL 01,0547 .,6480 0,2413 ,1654 ,5721 ,9788 1,3855
U/TM D1ST NORMAL .1,5600 ,8907 1,2213 ,4480 1,1173 1,7867 2,4560
TM/K D2T NORMAL .1,4923 .,86217 ,2332 ,3963 1,0258 1,6553 2,2849

ROCK UNIT KF

'3 "2 lo 0 +1 +2 *3

K40 D1ST NORMAL 118,4420 130,9280 143,4140 155,9000 168,3860 180,8720 193,3580
81214 D1ST NORMAL 7,3196 11,9131 16,5065 21,1000 25,6935 30.2869 34,8804
7L208 01ST NORMAL 36,3591 44,0728 51,7864 59,5000 67,2136 74,9272 82,6409
U/K DIST NORMAL .,9926 .,6140 ',2353 ,1434 .5221 .9008 162794
U/TM 01ST NORMAL .1,4626 .,8499 ".2373 ,3753 ,9879 1,6005 2,2132
TM/K 01ST NORMAL "1,4832 .,8589 .,2345 ,3898 1,0141 1,6385 2,2628

pcc-m- ccme-cc--mmm --cP -c-m - c****----c-----c--*c-c ---m----cc---m-----om----ec-mcc-m m-c-. .

ROCK UNIT KMT

.3 .2 .1 0 +1 *2 *3

K40 01ST NORMAL 81,7109 92,3740 103,0370 113,7000 124,3630 135,0260 145,6891
81214 DIST NORMAL, 7,9288 12,6192 17,3096 22,0000 26,6904 31,3808 36,0712
7L208 01ST NORMAL 29,3388 36,4592 43,5796 50,7000 57,8204 64,9408 712,0612
U/K DIST NORMAL .l,1679 .,7082 '.2484 ,2114 ,6712 1,1310 1.5907
U/TM DIST NORMAL .1,5626 .,8917 .,2208 ,4501 1,1210 1,7919 2,4628
TM/K DIST NORMAL .1,5818 .,8992 '.2167 ,4659 1,1485 1,8310 2,5136

ROCK UNIT KJ

*3 02 "1 0 +1 *2 +3

K40 DIST NORMAL 63,2250 72,8167 82,4083 92,0000 101,5917 111,1833 120,7750
81214 D1ST NORMAL 4,5037 8,6024 12,7012 16,8000 20,8988 24,9976 29.0963
TL208 01ST NORMAL 18,9025 25,0016 31,1008 37,2000 43,2992 49,3984 55,4975
U/K DIST NORMAL .1,1593 ",7037 1,2480 42076 ,6632 1,1189 1,5745
U/TH DIST NORMAL '1,6156 099121 .,2086 ,4949 1,1984 1,9019 2,6054
TM/K 01ST NORMAL .1,5244 ',8762 '.2281 ,4201 1,0683 1,7164 2,3646

c------cm----m-c-m--*m-c*-m*m-cw *-m-c*cc-c*c-mm.ccc-- cc-ccc-memo cm mcccmmmcmcmmmmccccmc ccem

ROCK UNIT JS

03 .2 .1 0 +1 *2 +3

K40 DIST NORMAL 93,3651 104,6434 115,9217 127,2000 138,4783 149,7566 161,0349
81214 D0S! NORMAL 3,0763 6,3842 10,6921 14,5000 18,3079 22,1158 25,9237
TL208 DIST NORMAL 18,5258 24,5839 30,6419 36,7000 42,7581 48,8161 54,8742
U/K DIST NORMAL .,9229 0,5749 ',2269 ,1211 ,4691 ,8171 1,1651
U/TH DIST NORMAL .1,5298 0,8785 w,2271 ,4243 1,0757 1,7271 2,3784
TH/K DIST NORMAL .1,3254 9,7869 0.2485 ,2899 ,8283 1,3667 1,9052

Il--*---------**-*w *--*rw---*-"------------------------------------------ .---............ www

ROCK UNIT KJS

.3 w 2*' 0+1 *2 +3

K40 DIST NORMAL 74,0031 84,2354 94,4677 104,7000 114,9323 125,1646 135,396981214 0187 NORMAL 5,2075 9,4383 13,6692 17,9000 22,1308 26,3617 30,5925
TL208 DIST NORMAL 20,1131 26,3421 32,5710 38,8000 45,0290 51,2579 57,4869
U/K D1ST NORMAL 1,1021 0,6735 ',2449 ,1837 ,6123 1,0409 1,4695
U/T H01ST NORMAL .1,5940 .,9039 ',2139 ,4762 1,1663 1,8563 2,5464TM/K DIST NORMAL .1,4774 0,8564 '.2353 ,3857 1,0067 1,6278 2,2488

mmmccc---- -ccc- - mcc--* --- --- ----m-e e --- --- - mmmc--m .. .............. cmcc cc

ROCK UNIT JTRP

.3.2 1 0 +1 +2 +3

K40 DI? NORMAL 90,7665 101,9110 113,0555 124,2000 135,3445 146,4890 157,633581214 021 NORMAL 3,5654 7,4770 11,3885 15,3000 19,2115 23,1230 27,0346
14208 028T NORMAL 16,7301 22,5868 28,4434 34,3000 40,1566 46,0132 51,8699
U/K 01ST NORMAL 9,9402 ,5847 '112291 ,1264 ,4819 ,8375 1,1930
U/TM 01ST NORMAL 1,6252 '99157 ',2061 ,5035 1,2131 1,9227 2,6322
TM/K DIST NORMAL -1,3040 ',7766 ',2493 .2781 .8055 1,3328 1,8608

.. mccc-. m.. .... me..... . c...... .-.. c........-.mmcc.- .c..........cp w.....cc cc memccccm mmp

m-,epm

viqppp.. "010

-p



ROCK UNIT TRC

'3 .2 a0 +1 +2 +3

K40 DIST NORMAL 999690 111,5793 123,1897 134,8000 146,4103 156,0207 169,6310
51214 0DST NORMAL 3,5654 7,4770 11,3885 15,3000 19,2115 23,1230 27,0346
TL208 DIST NORMAL 19,8855 26,0903 32,2952 38,5000 44,7048 50,9097 57,1145
U/K 01ST NORMAL ",9044 .,5644 ",2244 ,1156 ,4556 ,7956 1,1356
U/TM 0IST NORMAL .1,5195 ",8742 9,2189 ,4164 1,0617 1,7070 2,3533
TM/K DIT NORMAL "1,3104 .,7797 1,2491 ,2816 .8123 1,3429 1,8736

ROCK UNIT TRPG

.3 .2 .1 0 +1 +2 +3

K40 DIST NORMAL 92,8450 104,0967 115,3483 126,6000 137,8517 149,1033 160,3550
81214 0DST NORMAL 3,3810 7,2540 11,1270 15,0000 18,8730 22,7460 26,6189
TL208 01ST NORMAL 17,0280 22,9187 28.8093 34,7000 40,5907 46,4813 52,3720
U/K DIST NORMAL 0,9278 6,5777 0,2275 91226 .4727 .8229 1,1730
U/TM 0IST NORMAL .1,5814 0,8991 ",2167 ,4656 1,1479 1,8303 2,5126
TM/K DIST NORMAL "1,2924 .,7710 ',2495 ,2719 ,7933 1,3148 1,8362

-------- *-am-a-e-a-mema a-acma---macm-a-a a-ae-maa-aw---wa -a-aa aa-mcam-a -mm-a-amm -ac--a-e p

ROCK UNIT TRPCG

03 -6 1o 0 +1 +2 +3

K40 DIST NORMAL 73,8324 84,0550 94,2775 104,5000 114,7225 124,9450 135,1676
81214 D1ST NORMAL 3,0763 6,8842 10,6921 14,5000 18,3079 22.1158 25,9237
TL208 DIST NORMAL 15,9142 21,6761 27,4381 33,2000 38,9619 44,7239 50,4858
U/K DIST NORMAL 0,9906 1,6128 ..2351 11427 ,5205 ,8982 1,2760
U/TM DIST NORMAL 91,6054 .,9083 9,2111 ,4860 1,1831 1,8803 2,5774
TM/K DIST NORMAL '1,3535 0,8003 .,2472 ,3060 ,8592 1,4123 1,9655

ma a mamma macmama mamamam a macma. mamma emmawapam p aeacme mamace macemceewPea mam P a mamma mammamamma 

ROCK UNIT PPC

.3 .2 ml 0 +1 *2 +3

K40 DIST NORMAL, 62,2133 71,7422 81,2711 90,8000 100,3289 109,8578 119,3867
81214 DIST NORMAL 2,0669 5,6446 9,2223 12,8000 16,3777 19,9554 23,5331
TL208 DIST NORMAL 13,6410 19,1273 24,6137 30,1000 35,5863 41,0727 46,5590
U/K DIST NORMAL .,9861 .,6103 ',2346 ,1412 ,5170 ,8927 1,2685
U/TM DIST NORMAL .1.,5637 .,8921 ',22P6 .4510. 1,1226 .1,794.1 2,4657.
TM/K 01ST NORMAL "1,3794 0,8124 ',2455 ,3214 ,8883 1,4552 2,0222

ROCK UNIT PM

c3 .2 .1 0 +1 +2 +3

K40 DIST NORMAL 67,1144 76,9429 86,7715 96,6000 106.4285 116,2571 126,0856
81214 DIST NORMAL 3,0763 6,8842 10,6921 14,5000 18,3079 22,1158 25,9237
TL208 DIST NORMAL 17,3264 23,2509 29,1755 35,1000 41,0245 46,9491 52,8736
U/K D1ST NORMAL .1,0479 ",6443 +,2407 ,1629 ,5665 09701 1,3737
U/TM 01ST NORMAL "1,6858 .,9369 9,1881 ,5608 1,3097 2,0585 2,8074
TM/K DIST NORMAL 01,4101 m,8265 .,2430 ,3405 ,9240 1,5075 2,0911

ROCK UNIT MM

93 s2 .1 0 +1 +2 +3

K40 01ST NORMAL 94,1456 105,4637 116,7819 128,1000 139,4181 150,7363 162,0544
81214 D1ST NORMAL 6,1864 10,5909 14,9955 19,4000 23,8045 28,2091 32,6136
TL208 DIST NORMAL 39,4316 47,3877 55,3439 63,3000 71,2561 79,2123 87,1684
U/K 01ST NORMAL .1,0587 0.6502 m,2416 ,1669 .5754 ,9840 1,392
U/TH DIST NORMAL .1,4951 0 ,8639 ",2328 ,3983 1,0294 1,6605 2,2916
TM/K DIST NORMAL .1,5783 .,8979 ",2174 ,4630 1,1434 1,8239 2,5043

ROCK UNIT MC

.3 .2 .1 0 +1 +2 +3

K40 DIST NORMAL 100,2302 111,8535 123,4767 135,1000 146,7233 158,3465 169,9698
81214 DIST NORMAL 4,2509 8,3006 12,3503 16,4000 20,4497 24,4994 28,5491
TL208 01ST NORMAL 33,5501 41,0334 48,5167 56,0000 63,4833 70,9666 78,4499
U/K DIST NORMAL ",9617 0,5967 ".2318 ,1332 ,4982 ,8631 1,2281
U/TM 01ST NORMAL .1,4034 ",8235 ",2436 ,3363 49162 1,4961 2,0760
TH/K 01ST NORMAL -1,5(35 m,8675 .,2315 ,4045 1,0405 1,6765 2,3125

ROCK UNIT CR

"3 m2 t1 0 +1 +2 +3

K40 DIST NORMAL 128,0547 140,9698 153,8849 166,8000 179,7151 192,6302 205,5453
.81214 DIST NORMAL 5,9233 10,2822 14,6411 19,0000 23,3589 17,7178 32,0767
TL208 01ST NORMAL 46,0504 54,5003 62,9501 71,4000 79,8499 88,2997 96,7496
U/K 01ST NORMAL .,9676 m,6000 ",2325 ,1351 ,5027 .8702 1,2378
U/TM 01ST NORMAL .1,3797 ",8126 ".2455 ,3216 ,8887 1,4558 2,0229
TH/K DIST NORMAL .1,5958 .,9046 ",2135 ,4777 1,1689 1,8600 2,5512

-mm--

p mccc

a"""

macmm

" pm " ,



ROCK UNIT PZR

.312 g1 0 +1 +2 +3

K40 0IST NORMAL 104,1543 115,9695 127,7848 139,6000 151,4152 163,2305 175,0457
81214 DI8 NORMAL 4,8220 8,9813 13,1407 17,3000 21,4593 25,6187 29,7780
TL208 DIST NORMAL 37,8926 45,7284 53,5642 61,4000 69,2358 77,0716 84,9074
U/K 0137 NORMAL .,9676 .,6000 ,2325 ,1351 ,5027 ,8702 1,2378
U/TH DIST NORMAL .1,3831 .,8142 0,2452 ,3237 ,8926 1,4616 2,0305
TM/K 01ST NORMAL .1,5348 .,8805 9,2262 .4281 1,0824 1,7367 2,3910

. . .. .--.m ---m -.-.cw .-"---wmm-w---- mmw"-w-w-wmm-w----m w-----mwmw m --- ww e-p-m--wmm mm-w------cm w mwce--wmwcc-w w w wp-m mw-mcee--ine--m"-m---m

ROCK UNIT PC

.3 .2 .1 0 .1 .2 +3

K40 D1ST NORMAL 164,7334 179,1556 193.5778 208,0000 222,4222 236,8444 251,2666
81214 01ST NORMAL 10.9149 16,0433 21,1716 26,3000 31,4284 36,5567 41,6851
TL208 01ST NORMAL 91,8920 103.0946 114,2973 125.5000 136.7027 147,9054 159,1080
U/K DIST NORMAL ".9663 .,5993 0,2323 ,1347 ,5017 ,8687 1,2357
U/TM DIST NORMAL .1,2193 ".7345 .,2498 ,2350 ,7198 1,2045 1,6893
TH/K DIST NORMAL .1,7298 .,9511 '.1723 ,6065 1,3853 2,1641 2,9428

"" emceeww mmmwcm w- w mmcm emcee w w# cCw S wwee " wmmcmww c wmmwmw mmmcmwSpm wS w wmmcma m wcm ammmcwwcw emceew mwmcmwemcee w.emceew mmmwcm mcw
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