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INTRODUCTION

GEOTHERM, a computerized information system now off-line, was 
used to maintain data on the geology, geochemistry and hydrology 
of geothermal sites primarily within the United States. The 
system was proposed at the First Geothermal Implementation Conf­ 
erence in New Zealand in 1974 (Swanson, 1977) and was active 
until 1983. The primary mission was to provide a broad inform­ 
ational framework for the Geothermal Research Program (Duffield 
and Guffanti, 1981). GEOTHERM was used to support national 
geothermal assessments in 1978 (Muffler, 1979) and 1982 (Reed, 
1983). It was however a public system and provided data to both 
public and private sectors. A detailed discussion on databases 
in GEOTHERM and a general scheme of how the information system 
operated can be found in Bliss and Rapport (1983).

This report on Montana is one of a series intended to pre­ 
serve the data collected for GEOTHERM and make the data available 
to the public. States with significant geochemical data for 
geothermal fluids will be covered in individual reports such as 
this. A report will also be issued to cover miscellaneous data 
collected for sites in the central and eastern United States. 
The data presented in this series is also available as a data file 
on the internationally-available General Electric Mark III 
service, a timeshare network. Those interested in accessing 
that system should contact the Energy Resource Center, University 
of Oklahoma, Norman, Oklahoma 73070. It is anticipated that a 
portion of the data will also be available on magnetic tape from 
the National Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161. It will not be available 
until after the completion of the open-file series.

GEOTHERM INDEXES

Three computer-generated indexes are found in appendices A, 
B, and C of this report. The indexes give one line summaries of 
each GEOTHERM record describing the chemistry of geothermal 
springs and wells in the sample file for Montana. Each index is 
sorted by different variables to assist the user in locating 
geothermal records describing specific sites.

Appendix A (p. 145-149) is sorted by the county name and 
the name of the source. Also given are latitude, longitude 
(both in decimal minutes), township, range, section, GEOTHERM 
record identifier, and temperature (°C). In conducting a 
search of Appendix A, site names are quite useful for locating 
springs or wells for which a specific name is commonly used, 
but sites which do not have specific names are more difficult 
to locate. It is suggested that site titles which begin with 
words such as warm, hot, unnamed, pumped, well, or spring be 
checked. Descriptive text found as part of the site name and 
the site coordinates should be used to assist in determining 
location.
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Appendix B (p. 150-154) is sorted by county, township, 
range, and section. Also given are name of source, GEOTHERM 
record identifier, and temperature (°C). Records missing 
items used for sorting will be listed first.

Appendix C (p. 155-160) is first sorted into one-degree 
blocks by latitude, and longitude, and then by name of source. 
Adjacent one-degree blocks which are published as a 1:250,000 
map are combined under the appropriate map name. Also given are 
GEOTHERM record identifier, and temperature (°C). Records 
missing items used for sorting will be listed first. Numbers 
with blank in the same position as zero will be given first.

GEOTHERM SAMPLE FILE

GEOTHERM sample file contains 225 records for Montana (Table 
1). Records may be present which are duplicates. A record may 
contain data on location, sample description, analysis type 
(water, condensate, or gas), collection condition, flow rates, 
and the chemical and physical properties of the fluid. Stable 
and radioactive isotopic data are occasionally available. 
Some records may contain only location and temperature. When 
sufficient chemical data was available, the charge balance (per­ 
centage of difference in anion- and cation-milliequivalents) 
was computed and added to the record. Many of the numeric fields 
in the sample file can be directly qualified. The qualifier 
code precedes the number when appropriate. The codes and 
their meaning are given in Table 1.

Each thermal spring or well usually is represented by 
several records. This may document temporal changes in the 
geothermal fluids. Judgement on what constituted acceptable 
data was extremely complicated and the primary attempt was to 
insure that each GEOTHERM record faithfully reproduced the pub­ 
lished data. On occasion, glaring inconsistencies or data 
clearly of poor quality were excluded. Regrettably, no database 
can be constructed or supported without the introduction of 
errors. The user, therefore, is advised to check with the pub­ 
lished literature whenever possible. Users should carefully and 
critically evaluate the records they use.

This compilation should contain all of the chemical data 
for geothermal fluids in Montana published as of December, 1981. 
However, no claim is made for completeness, and published sources 
have probably been missed. For example, Sonderegger and Bergantino 
(1981) contains data missed here. About 12% of the records in 
this list contains information which was unpublished at the time 
of data entry. A critically evaluated and corrected list of 
over 2000 records for the United States was extracted from the 
sample file and issued as a reference document for the national 
1owtemperature geothermal resource assessment (Reed and others, 
1983). This, along with a list of geothermal springs by Berry, 
and others (1980) may be useful to some users.
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GEOTHERM BIBLIOGRAPHY

A bibliography is given in Appendix D (p. 161). The abbrev­ 
iated form of the reference (called code) is identifed as the 
record source in the full record list and is used to sort the 
entries in this appendix. Codes with a leading "*" identify 
records based on information which was unpublished at the time 
the record was prepared. Codes with a trailing "*" in the full 
GEOTHERM record are also described in greater detail in Appendix 
D and are listed ahead of published sources.
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TABLE 1

State of Montana: computer-generated listing of records 
describing geothermal-fluid samples. [A few records may be for 
cold springs or wells this was to provide ground-water references 
for some studies.]

ORGANIZATION: Records are sorted by county and then by the name 
of the spring or well. Order is the same in Appendix A.

UTM: The UTM Easting label was omitted. The UTM Easting figure 
is given directly below the Northing label.

QUALIFICATION COOES: All numeric attributes may be qualified. The 
codes and their meaning:

L - less than

G - greater than

E - estimated

T = trace (no numeric value reported)

N = not detected (not followed by number)

Q - qualified (other data in qualification field)

R = midpoint of range (actual range in qualification field)

REFERENCE: An expanded citation of the reference is found in Appen­ 
dix D. The abbreviated form used in this table is called "CODE" 
in the appendix. Unpublished sources are preceded with "*". 
Those which begin and end with a "*" are also found in Appendix D.



P
A
G
E
 
0
0
0
1

R
E
C
O
R
D
 
0
0
0
0
1

»
 O
K
V
O
T
^
  
*
 
 
 
*
 
«
 
 
*
 
*
 
 
 
 
 
 
*
«
«

G
E
O
T
H
t
R
M
 
F
I
L
E
 
1U
I 

0
0
4
6
0
0
4

N
A
M
t
 
O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
A
N
D
E
R
b
O
N
'
S
 
P
A
S
T
U
R
E

.
.
.
.
.
.
.
.
.
.
.
 

U
N
1
T
E
O
 
S
T
A
T
E
S
 

1
3
S
 
0
0
2
W
 

18
 

S
E
 
O
F
 
S
*
 
N
£
 

L
A
T
/
L
O
N
O
,
,
.
 

4
4
-
4
2
,
1
5
 
N 

1
1
1
-
5
3
,
3
0
 
W

S
T
A
F
F
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
 
Z
O
N
E
.
.
.
 

+
1
2

C
O
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

B
E
A
V
E
H
H
E
A
U
 

N
O
R
T
H
I
N
G
.
.
.

G
E
O
L
O
G
I
C
 
P
R
O
V
I
N
C
E
.
.
 

4
2
9
6
2
2
,

M
A
M
 
i?

EF
F_

'<
EN

CE
..

..
..

 
L
O
W
E
R
 
R
E
U
 
R
O
C
H
 
L
A
K
E
 
1
1
6
2
5
0
0

PI
HF

U 
LO
CA
LI
JY

 
IN
FO
RM
AT
IO
N:
 

EL
EV
AT
IO
N 

68
40

 F
EE

T

rm
F

V
C

U
i.
L

E
C

ro
rt

. 
.
.
.
.
.
.
 

1
9
7
f/

lO
/0

3
 

S
O

N
U

E
R

E
b

G
E

R
. 

J
.L

.
S

A
M

P
L

E
 

N
i M

U
tK

 .
.
.
.
.
.
.
.
 

7
8
M

J
4
3
8

A 
1H

IF
T

N
T

 
T

cM
P

 
<

C
) 
.1

..
. 

.1
.9

.
.
.
.
.
.
.
.
.
.
.
.
 

U
 

3
4
(1

7
. 

L
/M

IN
LI
IH
OL
OG
V.
..
..
..
 
DI
SC
HA
RG
E-
PE
RM

lA
Nl

 
SO
UR
CE
-M
AD
IS
ON
 G

RO
UP

 
, 
PL
EI
ST
OC
EN
E 

VO
LC

AN
IC
S.

SA
MP

LE
 
IN
FO
RM
AT
IO
N.
. 

TW
O 

SP
RI
NG
S.
 
CH
EM
IC
AL
 D

AT
A 

NO
T 

VE
RI

FI
ED

,

P
H
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

/.
4

S
^
F
C
I
F
I
C
 
C
O
N
O
U
C
T
A
M
C
E
.
.
.
.
.
 

6o
9.

T'-
>TA

I 
ni
ss
oi
.v
Eu
 S

OL
ID
S.
..
. 

3^
4.

I 
B
A
L
A
N
C
E
 
(%

 
0
1
F
F
)
.
'
.
.
 
0
.
4

A
G

..
..
 

C
0
3
.,
..
. 

N
 

L
I.
..
 

0
.0

5
A

t.
..

. 
O

.u
b

l 
C

R
..

..
..

 
M

G
..
. 

2
4

. 
S

B
..
. 

L
 

0
,2

A
S

..
..
 

0 
. 
U

i 3
f>

A
N

..
..
 

C
U

..
..
..
 

M
O

..
. 

S
E

.,
, 

L 
0
*0

0
2

M
..

..
. 

n
.c

' 
F

..
..

..
. 

1
.7

 
N

A
..
. 

2
8

. 
S

I0
2
. 

2
1
.

M
E

..
..
 

F
E

d
q

n
. 

L 
0

.0
1

 
N

H
..
. 

S
0

4
..

 
1

U
.

G
A

..
.'
..
. 

N
H

4
..
 

L 
0

.0
4

 
S

R
,.
. 

0
*5

4
0

.1
6
/.
 

H
C

0
3
..
..
 

2
4

6
. 

N
0

3
..

 
0

.1
6

C
A

»"
K

.. 
H

G
..
..
..
 

L 
0
.0

0
0
3
 

P
B

..
. 

U
..

.,
 

O
.Q

0
2
4

C
D

..
..

 
H

2
S

.,
..
. 

L 
0

.1
C

l 
. 

. 
. 

. 
9

./
 

1
..

..
..

. 
O

.O
lu

C
O

..
..
 

K
..

..
..

. 
7
.J

U
U

A
I 

IF
IC

A
T

lo
w

 
F

lE
L

U
..

..
. 

Tw
o 

S
P

R
IN

G
S

 
H

A
V

E
 

C
O

M
B

IN
E

D
 

FL
O

W
 

O
F 

6
7
9
6
 

L
/M

IN
, 

l£
M

P
E

R
A

T
U

R
E

 
R

A
N

G
E

 
IS

 
2
3
,5

- 
2

8
,0

 
C

,

C
>M

P
fL

F
_0

 
H

Y
..

..
..

..
..

..
 

S
O

N
U

E
R

E
G

G
E

R
. 

JO
H

N
 

L
.

Lf
ci

^ 
A

F
F

IL
IA

T
IO

N
..
. 

M
O

N
TA

N
A

 
B

U
R

E
A

U
 

O
F 

M
IN

E
S

 
A

N
D

 
G

E
O

LO
G

Y
JO

H
N

 
L

.«
 

M
.b

.M
.G

.

R
E
C
O
R
D
 
0
0
0
0
2
 

G
E
O
T
H
E
R
M
 
F
I
L
L
 
1O

I 
0
0
4
6
0
0
5

U
U
1
f
F
O
 
S
T
A
I
E
S
 

O
b
b
 
O
O
^
W
 

10
 

S
E
 
O
F
 
N
E
 
N
E
 

L
A
T
/
L
O
N
b
.
.
.
 

4
5
-
2
5
,
2
0
 
N
 
1
1
2
-
4
1
,
5
0
 
M

sr
A 
(F

..
..

..
..

..
..

..
 

HO
NT
AN
A 

UT
M 

ZO
NE

..
. 

+1
2

CO
UN

TY
. 
..
..
..
..
..
..
 

HE
AV
F_
RH
F:
AU
 

NO
RT
HI
NG
..
. 

50
30

7^
3.

G
E
O
L
O
G
I
C

OF
 

i
A
M
P
L
t
 
S
O
U
R
C
E
.
.
.
 
AP

F.
X 

H
O
T
 
S
P
R
I
N
G
S
 
(
b
I
R
C
H
 
C

LO
CA

LI
TY
 
IN
FO
RM
AT
IO
N:
 

EL
EV
AT
IO
N 

t»2
**o

 F
EE
T



P
A

G
E

 
0
0
0
2

S
A

M
L
E

IM
T

E
/C

O
U

 E
C

JU
R

 
S 

\M
P

|.
t 

N
U

M
U

E
R

.
m

B
/o

S
/2

S
 

S
O

N
U

E
K

E
G

G
E

R
i 

J
.L

. 
7
8
M

0
9
0
V

A-
MI
EN
T 

TE
MP
 
<o
..
..
. 

s.
6

»
I
S
C
H
A
p
(
,
£
.
.
.
.
.
.
.
.
.
.
.
 

20
-3

9.
 

L
/
M
I
N

P
t
p
-
T
I
N
E
N
T
 
L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
O
I
S
C
H
A
R
G
E
-
P
E
N
N
b
Y
L
V
A
N
I
A
N
J
 
S
O
U
R
C
E
-
M
A
D
I
S
O
N
 
G
R
O
y
P

.
O
J
H
E
R
 
S
A
M
P
L
E
 
i
u
F
O
P
M
A
T
l
O
N
.
.
 
C
H
L
M
l
C
A
L
 
D
A
T
A
 
N
O
T
 
V
E
R
I
F
I
E
D
.

kr
-a
.A
'.
ja
LJ
ts
is
 

PI
..
..
..
..
..
..
..
..
..
..
..
. 

/.
a

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

'" 
'"

 
C
j
A
R
r
,
£
 
I
M
B
A
L
A
N
C
E
 
(
*
U
l
F
F
)
.
'
.
.
 

A
N
A
L
Y
S
I
S
 
I
N
 
U
G
/
L

A'
i.

 
..
 

C
0
3
.
.
'
.
.
.
 
N

A
L
.
 

..
 

O.
l<

! 
CR

..
.'

..
. 

M
G
.
.
.
 

16
.

M
««
 

  
 

F
.
.
.
.
.
.
.
 

0
.
6
 

N
A
.
.
.
 

2
3
.
 

S
1
0
2
.
 

2
0
.

M
F

- 
  

 
F
E
(
T
O
T
)
.
 
L 

0
.
0
1
 

N
B
.
.
.
 

S
0
4
.
.
 

1
3
5
.

C
A
.
 

..
 

f>
2.
 

H
C
0
3
.
.
.
.
 

1
4
0
.
 

N
0
3
.
.
 

0
.
9
2

C
L
.
 

..
 

\d
. 

.
.
.
C
O
.
 

..
 

K
.
.
.

f
..

. 
3
.
2

^u
_i

at
:tJ

iiE
iC

A
iiu

tj
H
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

s
O
N
U
t
R
E
G
G
E
R
t
 
J
O
H
N
 
L.

C 
iM

Pt
Lt

l?
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
R
E
A
U
 
O
F
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y

.
.
.
 

*
S
O
N
U
t
R
E
G
G
E
R
»
 
J
O
H
N
 
L
«
»
 
M
.
B
.
M
.
G
.

R
E
C
O
R
D
 
0
0
0
0
3

,.
..

 
. 

F 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
B
R
O
W
N
S
 
H
Q
T
 
S
P
R
I
N
G
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 

LQ
C-

\f
lo

.j
 

^.
.,

..
,-

,.
. 

 
 .

..
,-

_ 
..
 

..
..

.
C'

JU
S
T
A

C'
)U

Gt
 0

M
A
P

IH
»L DA
FE
/C
OL
I 
EC

IO
R.

..
..
..
 

19
7^
/0
6/
21
 
SO
NO
ER
EG

GE
RI

 
J.

L.
TE

MP
ER

AT
UR

E 
<c

>.
..
..
. 

33
.?

A 
iM

IF
'u

T
 

TE
M

P
 

<C
) 
.
.
.
.
.
 

S
.5

>
>

lS
C

H
A

R
d
F

_
..
..
..
..
..
. 

U 
4
1
6
4
. 

L
/M

1
I4

O
F

P
O

S
IT

S
 

O
K 

A
L

IE
R

A
T

IO
N

..
..

 
D

E
P

O
S

IT
S

 
O

F 
T

R
A

V
E

R
T

IN
E

 
A

T
 

S
E

C
O

N
D

 
S

P
R

IN
G

.
Jt

M
T

 
L

I 
F

H
O

L
O

G
Y

..
..

..
. 

M
/\L

»I
S

O
N

 
G

R
O

U
P

. 
T

E
R

T
IA

R
Y

 
V

O
L
C

A
N

1
C

S
.

S
A

M
P

LE
 

IN
F

O
R

M
A

T
IO

N
..
 

T
H

R
tE

 
S

P
R

IN
G

S
. 

iA
U

b
il
i 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

/.
4

S
P

E
C

IF
IC

 
C

O
fJ

U
U

C
T

A
N

C
E

..
..

. 
b^

»t
».

9
U
A
l 
J
F
I
C
n
J
I
O
N
 
H
E
L
D
.
.
.
.
.
 
F
L
O
W
 
Is
 
F
O
R
 
A
L
L
 
3 

S
P
R
I
N
G
S
.

a£
F.

F8
EM
LL
;_
AU
U_
iU
Lt

ai
EI

CA
LI

UN
C
O
M
P
I
L
E
D
 
U
f
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
N
O
E
R
E
G
G
E
R
t
 
J
O
H
N
 
L
.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
R
t
A
U
 
OF
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y

..
. 

S
O
N
U
E
R
E
G
G
E
R
 
A
N
O
 
O
I
H
E
R
S
»
1
V
7
7
|
 
W
A
R
l
N
G
t
 
1
V
6
5
.

R
E
C
O
R
D
 
0
0
0
0
4

N
A

M
t 

U
^ 

S
A

M
P

L
t 

S
O

U
R

C
E

..
. 

F
I.

K
H

O
R

N
 

(P
O

L
A

R
lS

) 
H

O
T

 
S

P
R

IN
G

S



P
A

G
E

 
0
0
0
3
 

0
4
S

-1
2
H

-?
y
-A

C
C

Lf
>C

 -\ 
r I

 o
y

.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
F
A
T
E
S
 

0
4
S
 
0
1
2
W
 

2
9
 

Sr
i 

O
F
 
S
W
 
N
E
 

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
2
7
.
4
7
 
N
 
1
1
3
-
O
O
.
5
2
 

ri
S

M
T

F
. .

..
..

..
..

..
..

 
M

ON
TA

NA
CO

UN
T 

r .
..

..
..

..
..

..
 

bE
AV

ER
HE

AO
n

th
 F

.H
E

N
C

t 
.
.
.
.
.
.
 

P
O

L
A

R
 I
S

 
i»

 6
2

5
0

0

iM
fF
./
Cu
i.
|.
.t
CT
OK
..
..
..
. 

1
9
7
4
/
u
d
/
2
3
 
R
O
U
E
.
R
1
S
O
N
*
 
F
O
U
R
N
I
E
R
 
A
N
D
 
S
T
R
O
N
G

t 
).
..
.,
. 

<^
9.

.
.
.
.
 ,
..
 .

 
1
2
1
.
 

L
/
M
1
N

M
O
L
U
f
i
y
.
.
.
.
.
.
.
 
6
«
A
N
I
T
E

S
A
H
K
.
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
F
O
U
H
 
S
P
R
I
N
G
S
 
A
N
D
 
S
E
V
E
R
A
L
 
S
E
E
P
S
I
 
N
O
 
G
A
S
I
 
W
A
l
E
R
 
U
S
E
D
 
I
N
 
S
W
I
M
M
I
N
G
 
P
O
O
L
.

AI 
KA
I.
HH
TY
..
 .
..
..
..
..
..
..
 

HI
. 

AS
 C

A
'A

L
Y

S
iS

 
1U

 
M

t»
/L

 
1

S
U

1
0

P
E

S
 

A
<

>
..

..
 

C
0

3
..

..
. 

L
l*

»
. 

0
.0

5
AI

 
. 
.
.
.
 

C
P

..
..

 .
. 

M
G

..
. 

N
't
.
.
.
.
.
 

L 
0

.1
 

F
.
.
.
.
.
.
.
 

1
.6

 
i>

J
A

.,
. 

4
9

* 
S

I0
2

. 
5<

».
H

F
..
..
 

K
E

(T
O

T
).

 
N

H
..

. 
S

0
4

..
 

3
2

.
C

A
..
..
 

^
.0

 
H

C
0
3
..
 .
. 

9
9

.
C

o
..
 .
. 

K
. 
.
.
.
.
.
.
 

l.
U

OT
Ml
jP
 
A
N
A
L
r
F
I
C
A
L
 
D
A
T
A
.
.
.
 
S
A
P
 
= 

9
.
b
 

tf 
EF

Pf
JE

f 
»C

L 
1 
A
N
U
.
i
a
t
f
c
l
l
i
t
l
C
A
I
l
Q
M

1Y
. 
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
»
 
M
A
K
I
L
Y
N
 
I.

t
w
 
/
^
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

.
.
.
.
.
.
.
.
.
.
.
.
.
 

| 
EO

rJ
AK

D 
A
N
D
 
O
T
H
E
K
S
t
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
0
5

GE
OT
HE
RM
 F

IL
E 

lu
i 

00
27

02
3

N
A
M
E
 
O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
Fl
-K
HO
HN
 
(
P
O
L
A
W
I
S
)
 
H
O
T
 
S
P
R
I
N
G
S
 

^
G
 
N
U
M
b
E
P
.
.
.
.
. UN
 I
! 
FO

 
S1
AF
ES
 

U4
S 

Ul
2r

i 
29
 

SW
 
OF

 
Sr
i 
NE

 
L
A
F
/
L
O
N
G
.
,
,
 

4
5
-
2
7
.
4
7
 
N 

1
1
3
-
0
6
.
5
2

M
O
N
T
A
N
A

PE
FE

^t
is

lC
E.

..
..

. 
P
O
L
A
R
I
S
 
1
1
6
2
5
0
0

Ut
SC
di
ei
ia
ti
_A
NQ
_C
Qw
ar
Il
UL
li
i 

l)
.\
TE
/C
OL
I.
tC
TO
H.
..
..
..
 

1
9
6
4
/
u
d
/
0
6
 
M
O
N
T
A
N
A
 
ST
AT
E 

B
O
A
R
D
 
OF

 
H
E
A
L
T
H

JT
 
LI
 I
r
t
U
L
O
G
y
.
.
.
.
.
.
.

-I
PL

T 
IN

FO
RM

AT
IO

N.
. 

FO
UK

 S
PH

IN
OS

 A
NO
 S

EV
ER
AL
 S

EE
PS

I 
NO
 G

AS
I 

WA
TE

R 
US

ED
 I

N 
SW

IM
MI

NG
 P

OO
L.

.
.
.
.
.
.
.
 

7t
>.
 

A
S
 
C
A
C
0
3

A
G
.
.
.
.
 

C
0
3
.
 ,

 t
  

 .
 

2
1
*

A
L
.
.
.
.
 

C
K
.
.
.
.
.
.
 

M
G
.
.
.
 

1.
f^ 
.
.
.
.
.
 

F 
.
.
.
.
.
.
.
/
?
.
 V

M
A
.
.
.
.
 

* 
£ 
+ 
.'

).
..

. 
N
A
*
K
.
 

4
2
.

H
F
.
.
.
.
 

F
E
(
T
O
l
)
.
 

O.
i^
 

.-
JO

..
. 

S
0
4
.
.
 

2
5
,
 

C
A
,
.
.
.
 

4.
 

rt
CO

J.
..

. 
4
9
.
 

N
0
3
.
»
 

N
 

Cl
. 
.
.
.
.
 

1.
OJ
HF
.W
 
A
N
A
L
r
l
l
C
A
L
 
D
A
T
A
.
.
.
 
N
 =
 0
.
0
 

'

ir
..

 .
..

..
..

..
. 

FA
LL

S
. 

M
AH

IL
YN

 
i.

A
^
F
^
L
l
A
T
!
O
N
.
 .
. 

U
.
S
.
 
O
E
O
L
O
b
l
L
A
L
 
S
U
K
V
E
Y



PA
GE

 0
00

4
MC
E.
 .
.
.
*
.
.
.
.
.
.
.
.
.
 

I 
EO
.N
AK
U 

A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
0
6

E 
O
F
 
S
A
.
4
H
L
E
 
S
O
U
R
C
E
.
.
.
 
F
L
K
H
O
R
N
 
(
P
O
L
A
R
I
S
)
 
M
O
T
 
S
P
R
I
N
G
S
 

.
i
T
L
L
/
S
P
K
J
N
G
 
N
U
M
b
t
W
.
.
.
.
.
.
 
P
4
S
-
U
W
-
2
9
-
A
C
C

C
O
U
N
T
R
Y
.
.
,
.
 .
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
4
b
 
0
1
2
*
 

2
9
 

S
W
 
O
F
 
S
W
 
N
E
 

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
2
7
.
4
7
 
N
 
1
1
3
-
0
6
.
5
2
 
W

SF
 A
TF

 .
..

..
..

..
..

..
. 

MO
NT
AN
A

C.
)O

iv
lT

 f
 .
.
.
.
.
.
.
.
.
.
.
.
.
 

b
E
A
V
F
K
H
E
A
U

M/
.P
 
Pf

cT
Fw

tN
Ct

..
, 
..

. 
P
O
L
A
R
I
S
 
It

 6
2
5
0
0

fM
TE
/C
Ol
. 

| 
E
C
T
O
K
.
 .
..
..
. 

1
9
7
6
/
0
7
/
2
2
 
U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

T
F
M
P
F
K
A
T
i
l
U
E
 
(
t
)
.
.
.
.
,
.
 

^
/
.
a

.
.
.
.
.
.
.
.
.
.
.
 

]
0
b
.
 

L
/
M
I
N

L
I
T
H
O
L
O
G
Y
.
.
.
.
 .
.
.
 
G
R
A
N
I
T
E

w 
S
A
M
H
L
E
 
I
'
M
P
O
R
M
A
r
i
O
N
.
.
 
F
O
U
K
 
S
P
R
I
N
G
S
 
A
N
D
 
S
E
V
E
R
A
L
 
S
E
E
P
S
I
 
N
O
 
6
A
S
I
 
W
A
T
E
R
 
U
S
E
D
 
I
N
 
S
W
I
M
M
I
N
G
 
H
Q
O
L
.
 
S
A
M
P
L
E
D
 
IN
 
1
9
?
^
 
F
O
R
 

f>
AS
 
A
N
A
L
Y
S
I
S
.

S
l'
tC

jF
IC

 
C

O
N

D
U

C
T

A
N

C
E

..
..
. 

2<
»1

,
A

 l
A

U
Y

^
iS

 
IN

 
M

O
/L

 
H

ip
Ip

P
E

S
 _

4
p

/Q
q

>
.

«
.
.
.
.
.
 

L 
')

.l
 

F
. 
.
.
.
.
.
.
 

2
.8

 
N

A
..

. 
S

I0
2
. 

5
2

.
' 
«
£
  
  
 

F
E

(T
O

f)
. 

N
d

..
. 

S
O

*.
. 

3
0

.
C
L
.
.
.
.
 

?
.
J
 

O
T
H
P
M
 
A
N
A
L
r
r
i
C
A
L
 
D
A
T
A
.
.
.
 
G
W
p
S
S
 
A
L
P
H
A
 
a 

B 
P
j
C
U
C
U
M
l
E
S
/
L
.
 »

 
G
R
O
S
S
 
B
E
T
A
 
» 

0,

C
O
M
P
I
L
E
D
 
-i
Y.
 .
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C
o
M
P
T
L
E
H
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

Rt
 F
E
^
E
H
C
f
-
:
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
K
D
 
A
N
D
 
O
T
H
E
H
S
*
 
1
9
7
8
1
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
6
8

R
E
C
O
R
D
 
0
0
0
0
7

-S
 \

tt
e

L
t-

E
: 

JL
E

, 
G

E
o

H
E

R
M

F
IL

E
lD

l 
O

F 
S

A
M

P
L

E
 

S
O

U
R

C
E

..
. 

F
l.K

M
O

H
N

 
(P

O
L

A
R

lS
) 

H
O

T
 

S
P

R
IN

G
S

L
O

C
 \

 T
 I
 O

bi
 

tO
i!

tN
ii

H
lP

>
R

A
N

G
F

..
..
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
4
b
 
0
1
2
W
 

2
9
 

S
W
 
O
F
 
S
W
 
N
E
 

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
2
7
.
4
7
 
N
 
1
1
3
-
0
6
.
5
2
 
W

..
..
..
..

..
..

 
HO
NT
AI
M

0
 

H
IN

T
 f
. 
.
.
.
.
.
.
.
.
.
.
.
.
 

b
E

A
V

F
^H

E
A

O
..
..
 

P
O
L
A
R
I
S
 
1
1
6
2
5
0
0

D
.iT

E
/C

O
L
I 

E
C

T
o

H
. 
.
.
.
.
.
.
 

1
9

7
2

/0
//

2
7

 
M

O
N

T
A

N
A

 
B

U
R

E
A

U
 

O
F 

M
IN

E
S

 
A

N
D

 
G

E
O

LO
G

Y
»
IS

C
H

A
R

(j
f.
 .
.
.
.
.
.
.
.
.
.
 

1 
/J

3
. 

L
/M

IN
P

P
W

T
Ir

4
K

N
T

 
L
il
H

O
L
O

G
Y

..
..
..
. 

G
R

A
N

IT
E

A^
HL
E 

IN
FO
RM
AT
IO
N.
. 

FO
UR

 S
PR
IN
GS
 A

ND
 S

EV
ER
AL
 S

EE
PS
I 

NO
 G

AS
I 

WA
TE

R 
US
ED
 I

N 
SW

IM
MI

NG
 P

OO
L.

P
 
U

..
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

d
.4

S
i>

F
C

lF
IC

 
C

O
N

D
U

C
T

A
N

C
E

..
..

. 
2
1
9
.

A
t 

K
A

I 
I»

II
T

Y
. 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
4

. 
A

S
 

C
A

C
O

J
T

^
T

A
I 

D
IS

S
O

L
V

to
 

S
O

L
IO

S
..

. 
2

^
1

.
C

'.'
A

U
N

t 
I'
H

A
L

A
N

C
E

 
(%

O
IF

F
).

"
.,
 

A
.f

A
-'J

L
X

S
IS

 
IN

 
H

O
/L

 
.

A
d

..
..

 
C

O
J
..
..
. 

3
.0

 
L

I.
..
 

O
.O

b
A
L

..
..
 

C
R

..
..
..
 

M
G

..
. 

1
.5

A
^
-
'«

. 
^
S

..
..

..
 

M
N

..
. 

N



P
A
G
E
 
0
0
0
5

H
..
..
. 

F
. 
.
.
.
.
.
.
 

2
.6

 
N

A
..
. 

4
6
. 

S
I0

2
. 

5
7
.

B
F

;.
..

. 
F

E
(T

O
T

).
 

N
 

N
H

..
. 

S
0
4
,,
 

2
9

,
C

A
..
..
 

1
.8

 
H

C
0
3
.'
..
. 

7
7

. 
N

0
3

..
 

0
.7

C
L

..
..
 

l.
b

C
O

..
..
 

K
. 
.
.
.
.
.
.
 

0
.7

O
JH

F
R

 
A

N
A

L
/I

 I
C

A
L

 
D

A
T

A
..

. 
O

H
 

= 
O

.J
I 

C
0
2
 

=
 

0
.5

| 
N

 
» 

.1
6
S

A
R

 
*
 

6
.6

 
S

tF
F

ri
tv

iC
tl
iu

U
-l
U

iL
u
Ii
E

lC
A

U
Q

y
C
"
M
P
I
L
t
(
)
 
d
Y
.
 .
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

AF
F 
I
L
1
A
H
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y
 

:.
 .
.
.
.
.
.
.
.
.
.
.
.
.
 

l.
Eu
NA
RU
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
0
8

xd
eL

E-
tJ
LE
 

G
E
O
T
H
t
R
M
 
FI

LE
 
IU

I 
0
0
2
7
0
2
4

NA
ME

 
OF

 
SA

MP
LE

 
SO
tl
RC
E.
..
 
E
L
K
H
O
R
N
 
(P
OL
AR
IS
) 

HO
T 

S
P
H
I
N
O
S

W
F
L
L
/
S
P
P
H
J
G
 
N
U
M
Q
E
P
.
.
.
.
.
.
 
0
4
S
-
l
i
»
W
-
2
y
"
A
C
C

L
O
C
A
T
I
O
N
 

TQ
WN
SH
lP
g^
A^
ii
g,
 

Cf
tQ

Hm
ti

AI
fc

S
CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT

ED
 S

TA
TE
S 

o<
*s
 o
uw
 

29
 

sw
 O

F 
s*
 N

E 
LA

T/
LO

NU
,,

. 
45

.2
7.

47
 N

 )
ia

«0
6.

52
 w

ST
AT

F.
..

..
..

 .
..

..
..

 
MO
NT
AN
A

CO
UN
TY
..
..
..
..
..
..
. 

HE
AV
ER
HE
AO

M
A
P
 
P
E
F
E
R
E
N
C
i
i
.
.
,
.
,
 .
 

P
O
L
A
P
I
S
 
1
(
6
2
5
0
0

SA
MP
LE
' 
ut
's
ca
iP
ii
uN
._
&M
Q.
£Q
^a
ri
lQ
MS

O
A

T
h
/C

O
L
L
tC

T
U

R
..
..
..
. 

1
9

fi
7

/u
y
/2

1
 

F
O

U
R

N
lE

R
 

A
N

D
 

K
O

U
E

H
T

S
O

N
L

IT
H

O
L

U
G

Y
..

..
..

. 
O

R
A

N
1
T

E
SA
MP
LE
 
IN
FO
RM
AT
IO
N.
. 

FO
UR

 S
PR
IN
GS
 A

ND
 S

EV
ER

AL
 S

EE
PS

I 
NO

 G
AS
I 

WA
TE

R 
US

ED
 I

N 
SW
IM
MI
NG
 P

oo
Lt

T
r|

i_
A

^
6
L
Y

S
iS

P
 (

..
..
..
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

8
.0

A
l 

K
A

L
IN

IT
Y

. 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
4

. 
A

S
C

A
C

0
3

T^
FA

I 
D

iS
bo

L^
E

u 
S

O
LI

D
S

...
 

n>
7.

C
M

A
R

G
E

 
I 

H
iA

L
A

N
C

E
 

(%
 
D

IF
F

).
'.
, 

1
.2

A
 '

A
L
^
S

IS
 

IN
 

M
G

/L
 

L
S

Q
T

p
P

F
S

 
(p

/Q
U

l
AG

4
..

. 
C

O
J
..

..
. 

2
.0

 
L

I.
..

 
0

.0
6

A
t 
.
.
.
.
 

C
R

..
..
 .
. 

M
G

..
. 

N
r
t
..
..
. 

0
.2

2
 

F
..
..
..
. 

N
A

..
. 

4
3
, 

S
I0

2
. 

4
7

,
H

E
..
..
 

F
£
(r

o
T

).
 

N
H

..
. 

S
0
4
..
 

2
b
,

C
A

..
..

 
^
.0

 
H

C
0
3
..
..
 

8
6

.
C

L
..
..
 

0
.8

C
O

..
..
 

K
. 
.
.
.
'.
.
.
 

3
.5

t^
'W
 
AN
Al
 /
T
I
C
A
L
 
D
A
T
A
.
.
.
 
C
0
2
 
* 

1
.
4
 
M
G
/
L
.
 
S
A
R
 
a 

8
.
3

F
F
H
f
M
Q
L
_
 ̂
U
-
l
l
i
L
t
l
l
l
t
l
C
A
I
I
U
K
I

C
O
M
P
I
L
E
I
J
 
'3
Y.
 .
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

..
. 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
0
9

^
»

^
^
^
_

M
^
^
^
^

t>
^
^
^
^
^
^
^
^
^
^
^
^
^
^
^
^
^
^
^
»

^
^
^
^
^
^
  
 »

^
»
»
^
^
»
^
»
»
j
»
^
^
^
»
»
j
»
^
  
  
»
»
a
»
^
»
»
»
^
.
»
^

iw
  
  
 
M

rt
w

»
^
^
»
^
M

»
^
»
»
«
»
j»

»
»
^
»
»
»
«
»
«
»
«
»
«
»

G
E

O
T

H
E

R
M

 
F

IL
E

 
ID

! 
0
0
4
6
0
2
5
 

N
A

M
E

 
O

F 
S

A
M

P
Lc

 
S

O
U

R
C

E
..
. 

F.
LK

H
O

R
N

 
H

O
T 

S
P

R
IN

G
S

 
L
O

O
T

IO
d
 

iL
L

^
iL

ll
li
rt

iA
L

i^
 

C
tt
U

tt
U

iU
&

L
tS

C
O

U
N

T
R

Y
..

..
..

..
..

..
 

U
N

IT
E

D
 

S
T

A
T

E
S

 
U

4S
 

O
I<

!W
 

2
9
 

N
E

 
O

F 
S

rt
 

L
A

f/
L
O

*G
..
. 

4
5
-2

7
,4

7
 

N
 

1
1

3
-0

6
,5

2
 

««
S

fA
T

F
..

. 
.
.
.
.
.
.
 .
.
.
.
.
.
 

M
O

N
T

A
N

A
 

U
T

M
Z

O
N

t.
..

 
+

1
2

CO
UN

TY
. .

..
..

..
..
..
. 

HF
.A

VE
RH

EA
U 

N
O

R
TH

IN
G

...
 

50
35

/5
7.

Gf
-"

OL
O«

>l
C 

P
R
O
V
I
N
C
E
.
 .

 
21

 
3
J
5
1
2
9
.
 

M
A
P
 
R
E
F
E
R
E
N
C
E
.
.
.
.
,
 .
 

P
O
L
A
R
 I
S 

II
 6
2
5
0
0
 

'

D
\T

E
/C

O
|,
I.
L
C

T
U

R
..
..
..
. 

ry
?
4
/0

8
/2

0
 

M
A

R
IN

E
R

 
G

R
O

U
P



o
-1

r 2 x a
_J CO

-  OJ
I I

or
*  ( 

=*<t o

U. 3o -* t/1   
u. a o

    

ft M

00 * « Oin i/iifl

<\J
-* O  
    3)

O O -»

-  j -2 <* a
_l r T ~Z -Z

SM
  O 

CO
3» « 

o
_J 
o
at 
O

2 O IE <

a jj < LT a:

  (7* C

-T (V <

»
 
 
 
 

  J
J «-
" 

aj ~
"Z U.' -L
Z i  »'

UJ 'jj C_
2.   !/
t" Z "~

    '
> u>
)
t  

 
^
o -*
*-
<
JL
2:"3
U."^
  1

U.'
}
i

<'

jT

'VJ
 V'

X

X

^^
T
 

Vl
-4
V4
V

<1
n<
or

  
 
 
 
 

UJ O
*
<
P»

o
o 3
^
^
'O >

H

"  ' r

CJ <
1 1 . v;

 

 
yi
2»«^
_i
c
ji
 ^
^j
>
_j
 JO

5
> 

  
 

u
MH

3

Jfi
 w

UJ
u ^
^
-J
is

u
a«.

: : : :^
o ar c/)   uj
 j ^> u u. j.

_J "» 
 >. -. J-
3 -=> X
     

O O 7

 

_j j: _' -s>   u.
O <^ <^  * T T

O   i/5 X
O ^ fV ^
r r r ^ -> 

 ^ ^2

U-1
  r
  ^
  _j

>  - . 3 -.
      :>  
  i   i i  o

(/I "^
(^ >-   _.'

<<C _J C. "3 a.- _J T
i,' CJ O O C_> <3 *    O CJ

0

u:
o
 
 
 <» 4

c
 \) _J

  ^
c. o'

p^
* 
V

r . -
"t C *
'-> L; c?

C5 O ;̂ J <T 
IT. 2 W. 5 Z 2T

a

  a

^_  * 
<   

_'. t c o: i c,%

, t  a. (f < > 1/1 c> <i
i O' n

a. a a 
j 3 T -

r. <J u u

rvj 
ry
i

n
./< T,

-Z. -2*
-"S. 31
O T) >-4
a cj < I-5 n
  <v v,

I UJ
2 "3 *~3 .n <
* i on
o ir- *. ji

u.

.n
a:
UJ
H- 

  Jj
a. T
O s
 x. /i

JJ oJ 
OL D

oar r a.    i/i

(fi S>X -*
U X 
3t-
a:

i/i>- uj 
a: _j 
< a. i_ ?
2 < 
jj yi'Z

o  * 
oJ >-

2 cr

x cr
_J <T C

 -U
< T 2

  2 « U -Tt -. X ? o uj < ar r -c ->m

a: 
'UJ r? 3c
 » t? 03
oJ r 

I .J3 j -j.-r _i a.
OJ T J

c z 2. a u

u jj -r r £  
x _ u. '_'   i T
'jj 1 1 /  t- J. "Li >- r r j  > r i/i.



P
A
G
E
 
0
0
0
7

A 
' 

F
F
 

C
O
M
P
I
L
E
D
 
H
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
1.

C 
'
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
I
D
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
F
F
E
R
E
.
J
O
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
U
 
O
T
H
E
R
S
t
 
1
9
7
8
1
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
6
B

R
E
C
O
R
D
 
0
0
0
1
1

fii
aT

H
tia

ls
A

E
ie

U
-L

JL
E

 
GE

OT
HE

RM
 F

IL
E 

lu
t 

00
27

01
5

N
/iH

E
 

OF
 

S
A

M
P

LL
 

S
O

U
R

C
E

..
. 

JA
C

K
S

O
N

 
(J

A
R

U
IN

E
) 

H
O

T 
S

P
R

IN
G

S
 V

t-
L

L
/S

P
R

fN
G

 
N

U
M

tf
tR

..
..

..
 

O
S

S
-O

lb
W

-2
5
-C

B
A

 
I

L6
c'

\T
If

>U
 

ro
wN
SH
lp
-R
AM
GE
 

CO
UH

PJ
iM

AI
tS

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT

ED
 S

TA
TE

S 
os
s 

oi
sw
 

as
 

NE
 O

F 
N*
 s

w 
LA
T/
LO
N&
T.
, 

45
.2
Z.
o7
 N

 1
13
-2
4.
18
 w

ST
AT
P.
. 
..
..
..
..
..
..
 

MO
NT
AN
A

C
O

U
N

T
Y

..
..

..
. .

..
..
. 

BE
AV

/E
RH

EA
U

G
f
-
O
L
n
O
I
C
 
P
R
O
V
I
N
C
E
.
.
 

21
M,
\P
 
R
t
F
E
R
E
N
C
E
.
.
.
.
.
.
 

J
A
C
K
S
O
N
 
A
I
2
4
0
0
U

M
«L

e'u
e.s

i:H
iei

iaN
_A

NU
_£

ats
iu

rii
Qu

s
0\
TE
/C
Ol
.l
 t
C
T
O
R
.
.
.
.
.
.
.
 

1
9
7
7
/
U
7
/
1
2
 
U
.
S
.
G
.
S
.

S
\
H
P
|
E
 
N
U
M
B
E
R
.
.
.
.
.
.
.
.
 

1
T
F
M
P
E
H
A
f
i
H
E
 
(
C
)
.
.
.
.
.
.
 

5
H
.
3

D
l
S
C
H
A
P
'
i
t
.
.
.
.
.
.
.
.
.
.
.
 

1
0
0
3
.
 

L
/
M
1
N

P
F
W
T
I
N
E
N
T
 
L
I
l
H
O
L
O
n
Y
.
.
.
.
.
.
.
 
T
E
R
T
I
A
R
Y
 
S
E
D
I
M
E
N
T
A
R
Y
 
R
O
C
K
S
 
O
V
E
R
L
Y
I
N
G
 
B
E
L
T
 
S
U
P
E
R
G
R
O
U
P

SA
HP
LE
 
IN

FO
RM

AT
IO

N.
. 

FI
RS
T 

OF
 T

WO
 S

AM
PL
ES
 T

HI
S 

DA
TE
. 

SP
RI
NG
S 

IS
SU

E 
2S

u 
ME

TE
RS

 E
. 

OF
 T

OW
N 

OF
 J

AC
KS
ON
I 

GA
SS
Y 

IN
AC
TI
VE
 R

ES
OR

T.
..
..
..
..
..
..
..
..
..
 

6.
d

C 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

1
0
9
2
.

Al
 K

AI
 
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
O
.
 

A
S
 
C
A
C
0
3

T 
)T

A
l 

D
IS

S
O

L
V

E
D

 
S

O
L

ID
S

..
. 

6
/0

.
C

:lA
R

G
fc

 
IM

B
A

L
A

N
C

E
 

(*
 
D

IF
F

).
'.
. 

2
.9

4
 '

S
L

X
is

lS
 

IN
 

n
u

/L
 

IJ
SU

f,U
Pn

F
s

_<
O

^Q
Q

)
A

ft
. 

C
0

3
.;

..
. 

L
I.

 
. 

0
.3

6
A

L
. 

C
R

..
..

..
 

M
G

. 
. 

3
.4

M
..

 
F

..
..

..
. 

1
.9

 
N

A
. 

. 
2

4
0

. 
S

I0
2

. 
4
7
.

H
E

. 
F

E
(T

Q
D

. 
N

O
. 

. 
S

0
4

,.
 

4
6

.
H

I.
 

G
A

..
..
..
 

N
H

4 
. 

S
R

..
. 

0
.5

6
C

A
. 

1
1
* 

H
C

0
3
..
..
 

6
1

0
.

C
L

. 
B

.I
C

O
. 

K
..

..
..

. 
1

1
.

O
T
H
F
R
 
A
H
r
t
L
r
r
i
C
A
L
 
D
A
T
A
.
.
.
 
C
0
2
 
= 

1
5
5
.
 
M
G
/
L
 
S
A
R
 
* 

1
6
.
0

HE
EF

eE
UC

El
^U

-i
at

fc
ll

lt
lC

Al
iU

t?
C
»
H
P
I
L
E
O
 
H
Y
.
,
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
f
 
M
A
R
I
L
Y
N
 
I.

C
i
M
P
T
L
E
U
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y
 

R
f
-
F
E
R
t
U
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

| 
E
O
N
A
R
D
 
A
N
U
 
O
f
H
£
R
S
»
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
1
2

Q
e
6
r
H
E
w
J
_
S
A
M
.
e
L
E
.
-
F
_
J
L
E
 

G
E
O
T
H
t
R
M
 
F
I
L
E
 
ID
l 

0
0
2
7
0
8
1
 

N
A
M
E
 
OF

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
J
A
C
K
S
O
N
 
(
J
A
R
D
1
N
E
)
 
H
O
T
 
S
P
R
I
N
G
S
 

Wf
; 
I 
L
/
S
P
R
I
N
G
 
N
U
M
B
E
P
.
.
.
.
.
.
 
O
S
S
-
u
l
5
W
-
2
5
-
C
B
A

LO
C

A
Tl

O
d 

li
ii

tt
it

ii
E

rt
iA

N
ji

t 
C

ft
li

tt
ii

lt
lA

It
S

C
'
H
I
N
T
K
Y
.
.
.
.
.
.
 .
.
.
.
.
.
 

U
N
U
E
U
 
S
T
A
T
E
S
 

0
5
S
 
Ol

bt
f 

2
S
 

N
E
 
O
F
 
N»
« 

S
W
 

L
A
T
/
L
O
N
G
.
.
.
 

4
5
.
2
2
*
0
7
 
N
 
1
1
3
-
2
4
,
 I
B 

Ml
S
T
A
T
F
 
 
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
l
A
N
A

b
E
A
 V
F.

 R
H
E
A
O
 

R
t
F
t
'
^
t
i
M
C
c
.
.
.
.
.
.
 

J
A
C
K
S
O
N
 
1
>
2
4
0
0
0



PA
GE

 u
oo

a

D
A

TE
/C

O
LL

E
C

TO
R

...
...

. 
19

*7
/0

9/
21

 
FO

IJR
NI

ER
 A

ND
 R

OB
ER

TS
ON

T
E
M
P
E
R
A
T
U
R
E
 
(
t
)
.
.
.
.
.
.
 

58
.

P
K
W
T
I
N
E
N
T
 
L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
T
E
R
T
I
A
R
Y
 
S
t
D
l
M
t
N
T
A
R
Y
 
R
O
C
K
S
 
O
V
E
R
L
Y
I
N
G
 
B
E
L
T
 
S
y
P
t
R
G
R
O
U
P
.

SA
MP
LE
 
IN

FO
RM

AT
IO

N.
. 

SP
RI

NG
S 

IS
SU

E 
2b
o 

ME
TE
RS
 E

. 
OF

 T
OW

N 
OF

 J
AC

KS
ON

I 
GA

SS
Y 

SP
RI

NG
S»

 
IN
AC
TI
VE
 R

ES
OR

T.
A
N
A
L
Y
S
I
S
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

6
.
6

.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

5
0
2
.

PH A
l

T
O

IA
I 

lH
S

S
O

L
V

c
.0

 
S

O
L

ID
S

..
. 

6
6

0
. 

C
H

A
R

G
E

 
IM

B
A

L
A

N
C

E
 

(*
 
D

lF
F

).
'.
. 

<
f.

O
 

' 
IN

A
G

. 
A

L
. 

r
t.

. 
H

F
. 

C
A

. 
C

L
. 

C
O

.

0
.9

t>

C
0
3
.,
..
. 

C
H

. 
.
.
.
.
.

f
 .
.
.
.
.
.
.

F
E

(T
O

T
).

'

21
.

57
0,
 

11
.

A
S

 
L

A
C

0
3

L
I
.
.
.
 

M
G

..
. 

N
A

..
. 

N
U

..
.

T
S

O
lO

P
F

S
 

1
0
/Q

lL
L

0
.3

5
3

.5
2
4
0
.

S
I0

2
.

4
6

.

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
S
A
P
 
=
 
19

,

CO
MP

IL
ED

 M
Y.

..
..

..
..

..
.

CO
MP

IL
ER

 
AF

FI
LI

AT
IO

N.
..

R
f
T
E
R
E
N
C
E
 .
.
.
.
.
.
.
.
.
.
.
.
.
.

F
A
L
L
S
t
 
M
A
R
I
L
Y
N
 
I.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y
 

L
E
O
N
A
R
D
 
A
N
D
 
U
T
H
E
R
S
t
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
1
3

N
A
M
E
 
OK

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
J
A
C
K
S
O
N
 
(
J
A
W
D
I
N
E
)
 
H
O
T
 
S
P
R
I
N
G
S

W
F
L
L
/
S
P
R
I
N
G
 
N
U
M
B
E
R
.
.
.
.
.
.
 
O
b
"
S
-
O
l
5
r
t
-
2
b
-
C
B
A

i.
QG
 ft 
T 
I'

ON
 

IQ
ft

NS
qi

p-
ft

A.
MG

.E
C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

U
5
S
 
0
1
5
W
 

2
5
 

N
E
 
O
F
 
Nt
f 
S
W

S
T
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A

C
O
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

B
E
A
V
E
R
H
E
A
U

.
.
M
A
P
 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

J
A
C
K
S
O
N
 

1 
1
2
4
0
0
0

G
E
O
T
H
E
R
M
 
F
I
L
E
 
10
1 

0
0
2
7
0
8
4

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
2
2
.
Q
7
 
N
 
1
1
3
-
2
4
.
1
8
 
W

LE
CT
OR

..
..

..
. 

19
76
/0
7/
23
 u

.s
. 

GE
OL
OG
IC
AL
 S

UR
VE
Y

TE
MP

ER
An

iR
t 

(C
j.
..
..
. 

^o
.

H
F
R
T
I
W
t
N
T
 
L
I
T
H
O
L
O
f
i
Y
.
.
.
.
.
.
.
 
T
E
R
I
I
A
R
Y
 
S
E
D
I
M
E
N
T
A
R
Y
 
R
O
C
K
S
 
O
V
E
R
L
Y
I
N
G
 
B
E
L
T
 
S
U
P
E
R
G
R
O
U
P
.

P
J
H
E
U
 
SA

 1
PL
E 

I
N
F
O
R
M
A
T
I
O
N
.
.
 
S
P
H
I
N
G
S
 
I
S
S
U
E
 
2
S
O
 
M
E
T
E
R
S
 
E
A
S
T
 
O
F
 
T
O
W
N
 
O
F
 
J
A
C
K
S
O
N
I
 
G
A
S
S
Y
 
S
P
R
l
N
G
S
l
 
I
N
A
C
T
I
V
E
 
R
E
S
O
R
T

AS
 
C
A
C
0
3

P-
u.
..
..
..
..
..
..
..
..
..
..
. 

7.
1

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

1
1
3
0
.

A
L
K
A
L
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

b
0
6
.

TO
TA

I 
DI
SS
OL
VE
D 

SO
LI
DS
..
. 

6^
2,

C
M

A
H

G
E

 
M

d
A

L
A

N
C

E
 

(*
 
U

IF
F

).
'.
, 

2
.3

 
A

 '
A

L
Y

S
IS

A
G

.
A

L
.

4
.
.
 

H
P
.
 

M
I
.
 

C
A
.
 

C
L
.
 

C
O
.

0 
. 
/ 
/

I
d

C
0
3
.
.
.
.
.

CH
..
..
..

F 
.
.
.
.
.
.
.

0
.
1
3

L
I.

NA
!

N
b

. 
N

H
4

0
.3

7
3

.5
2
3
0
.

S
..

.
S

B
..

 
S

I0
2

 
S

0
4

. 
S

R
..

D
L
L
 
0 

O
F
 
M
A
T
E
R
.
.
.
.
.
.
.

0(
16
) 

OF
 
W
A
T
E
R
.
.
.

-
I
b
3
.
6

-1
9.

. 
4
5

0
.5

6
M
C
O
J
.
.
.
.

K
..

..
..

. 
1

2
.

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
D
I
S
S
O
L
V
E
D
 
N
l
T
W
A
l
E
 
P
L
U
S
 
N
I
T
R
I
T
E
 
- 

O.
Oi

 
P 

= 
O.
Ol
 
G
R
O
S
S
 
A
L
P
H
A
 
* 

16
 
P
I
C
O
c
U
R
l
E
S
/
L
t
 
G
R
O
S
S
 
B
E
T
A
 
* 

2
8

F
O
R
 
W
A
1
E
R
 
- 

f&
.



P
A
G
E
 
0
0
0
9

C 
iM
PI
LE
O 

H
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
t
 
M
A
R
I
L
Y
N
 
I.

C
>
M
P
T
L
E
«
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

l
E
O
N
A
R
U
 
A
N
O
 
O
T
H
E
R
S
*
 
19

/8

R
E
C
O
R
D
 
0
0
0
1
4

or
be

i'd
ls

A
ae

u^
tiL

E
: 

GE
OT

HE
RM

 F
IU

E 
10

1 
00

27
08

3
N
A
M
E
 
OK

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
 
 
J
A
C
K
S
O
N
 
(
J
A
R
U
l
N
E
)
 
H
O
T
 
S
P
R
I
N
G
S

NU
MB

ER
..

..
..

 
ob
S-
Ui
Sw
-2
b-
CB

A
TO
,W
NS
Hl
p-
HA
N,
G£
 

CU
Ut
iU
f 
NA
T^
-S
 

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
5
S
 
0
1
5
W
 

2
5
 

N
E
 
U
P
 
N
W
 
S
W
 

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
2
2
.
Q
7
 
N
 
1
1
3
-
2
4
.
1
8
 
M

ST
AT
E'
..
..
. 
..
..
..
..
. 

MO
NT
AN
A

OU
NT

Y.
..

..
..

..
..

..
 

BE
AV
ER
HE
AO

M
A
P
 
R
E
F
E
r
t
E
N
C
e
.
.
.
.
.
.
 

J
A
C
K
S
O
N
 
1
1
2
4
0
0
0

SA
MP
LE

 '
U£
SC
Ui
ei
ia
tl
_A
bl
U-
CQ
UU
J-
Ii
Qt
li
»

0"
.T
E/
CO
Li
,E
C|
OK

..
..
..
. 

i
y
7
^
/
0
d
/
2
1
 
H
O
B
E
W
T
S
O
N
t
 
F
O
U
H
N
I
E
R
*
 
S
T
R
O
N
G

T
F
M
P
E
H
A
T
U
W
E
 
(
C
)
.
.
.
.
.
.
 

59
.

D
I
S
C
H
A
R
G
E
.
.
.
.
.
.
.
.
.
.
.
 

3
5
9
6
.
 

L
/
M
I
N

P
F
R
T
I
N
E
N
T
 
L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
T
E
R
T
I
A
R
Y
 
S
E
D
I
M
E
N
T
S
 
O
V
E
R
L
Y
I
N
G
 
B
E
L
T
 
S
U
P
E
R
G
R
O
U
P
.

O
J
H
E
P
 
S
A
M
P
L
E
 
li
MF
OR
MA
TI
OH
..
 
S
P
R
I
N
G
S
 
I
S
S
U
E
 
d
S
O
 
M
E
T
E
R
S
 
E
A
S
T
 
O
F
 
T
O
W
N
 
O
F
 
J
A
C
K
S
O
N
)
 
G
A
S
S
Y
 
S
P
R
I
N
G
S
!
 
I
N
A
C
T
I
V
E
 
R
E
S
O
R
T
.
 

W4
T'
 ^
_
A
N
A
L
Y
S
I
S

A
L
K
A
L
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

t>
17
. 

A
S
 
C
A
C
0
3

T
n

fA
L

 
U

IS
S

O
L

V
tU

 
S

O
L

ID
S

..
. 

6
9

8
, 

fH
A

R
G

E
 

I~
1b

A
LA

N
C

E
 

(*
 
D

1
F

F
).

..
 

2
,2

A 
IA

L
Y

S
1S

 
IN

 
M

O
/L

 
j$

Q
lQ

g
g

S
_
(U

/Q
Q

t 
A

G
. 

C
0
3
..
..
. 

L
I.
*
. 

0
.3

5
A

L
. 

C
R

..
..

..
 

M
G

..
. 

3
.2

H
..

 
0

.6
b

 
F

..
..
..
. 

1
.3

 
N

A
..
. 

2
5

0
. 

S
I0

2
. 

4
9
.

H
F

. 
F

E
(T

O
T

).
 

N
d

..
. 

S
0
4
,,
 

5
0
. 

C
A

. 
1

1
. 

H
C

0
3
..
..
 

6
3

0
.

C
L

. 
1

1
. 

..
..

C
O

. 
,.
 

K
..

..
..

. 
II

.'
G

A
S

 
A

^A
'L

IS
IS

PA
TE

/A
NA

LY
ST

..
..

. 
19

74
/O

B/
16

 
(C
OL
LE
CT
IO
N 

UA
TE
>

A
^

A
L

Y
ii
lS

 
I|

<J 
V

O
LU

M
E

 
%

 
jS

Q
fp

P
^

S
 

tQ
fl

/Q
l 

C
H

4
..

 
L 

0
.1

C
2
H

6
. 

N
2
..
. 

8
2
. 

C
O

?
..
 

1
6

. 
0

2
..

. 
U

 
2
.9

 
O

fH
F

W
 

A
fM

L
Y

T
IC

A
L
 

D
A

T
A

..
. 

S
A

R
 

= 
I
f
.
 

O
U

A
l 

JF
JC

A
T

IO
N

 
P

1
E

L
.U

,,
..
. 

0
2

 
P

H
IS

 
A

R
 

= 
2
.9

 
H

E
P

F
B

C
N

C
E

.. 
A

td
a
U

U
tU

II
F

iC
A

Il
U

^
 

C
O

M
P

IL
E

D
 
d
Y

..
..
..
..
..
..
 

F
A

L
L

S
* 

M
A

R
IL

Y
N

 
i.

C
O

M
P

IL
E

R
 

A
F

F
IL

IA
T

IO
N

..
. 

U
.S

. 
b

E
O

L
O

G
IC

A
L

 
S

U
R

V
E

Y
 

R
F

F
E

R
E

U
C

F
..
..
..
..
..
..
..
. 

LE
O

N
A

K
IJ

 
A

N
U

 
O

T
H

E
R

S
* 

1
9

7
8

R
E

C
O

R
D

 
0
0
0
1
5

GE
or

HE
^L

sx
M.

e.
Lt

-t
iL

E;
 

GE
OT
HE
RM
 F

IL
E 

lu
i 

00
27

08
2

N
A
M
E
 
OF
 
SA

MP
LE

. 
S
O
U
R
C
E
.
.
.
 
J
A
C
K
S
O
N
 
(
J
A
R
O
I
N
E
)
 
H
O
T
 
S
P
R
I
N
G
S
 

ci 
N
U
M
B
E
R
.
.
.
.
.
.
 
O
S
S
-
1
&
W
-
P
5
-
H
C ly

jtW
S

di
E

sl
iA

C
iii

t 
CU

Ut
tU

JL
M

AX
fcS

 
C

O
U

N
T

R
Y

..
..

..
*.

..
..

 
U

N
IT

ED
 

ST
AT

ES
 

Ob
S 

O
lS

W
 

25
 

NE
 

OF
 

NW
 

SW
 

LA
T/

LO
N

G
...

 
46

-2
2.

Q
7 

N 
11

3-
24

.1
8 

M
S

T
A

T
F

..
..
..
..
*.

..
..
 

M
ON

TA
NA

CO
UN

TY
..

..
..

..
..
..
. 

BE
AV
ER
HE
AO

W
E
F
F
.
U
E
N
C
c
 
«
.
.
.
.
 

J
A
C
K
S
O
N
 

1 
:



P
A
G
E
 
0
0
1
0

SA
MP
LE
 

DA
TE

/C
OL

LE
CT

OR
..

..
..

. 
19

72
/0

7/
25

 M
ON

TA
NA

 B
UR

EA
U 

OF
 M

IN
ES
 A

ND
 G

EO
LO
GY

TE
MP
ER
AT
UR
E 

<C
).
..
..
. 

SH
.

P
F
R
T
I
N
E
N
T
 
L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
T
E
R
U
A
R
Y
 
S
E
D
I
M
E
N
T
A
R
Y
 
R
O
C
K
S
 
O
V
E
R
L
Y
I
N
G
 
B
E
L
T
 
S
U
P
E
R
G
R
O
U
P
.

. 
,P

J
H
P.
< 
S
A
M
P
L
E
 
I
N
F
O
P
M
A
T
I
O
N
.
.
 
S
P
R
I
N
G
S
 
I
S
S
U
E
 
2
5
0
 
M
E
T
E
R
S
 
E
A
S
T
 
O
F
 
T
O
*
N
 
O
F
 
J
A
c
K
S
O
N
I
 
G
A
S
S
f
 
S
P
R
I
N
G
S
!
 
I
N
A
C
T
I
V
E
 
R
E
S
O
R
T
,
 

J
I
A
T
K
S
.
A
d
A
L
Y
S
i
S

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

9
.
0

1
0
2
0
.

b
d
O
.

9
0
6
.

PH S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.

AL
KA

I 
1
N
I
T
Y
.
 .
.
.
.
.
.
.
.
 .
.
.
.
.
.

T>
TA

I 
D
I
S
S
O
L
V
t
U
 
S
O
L
I
D
S
.
.
.
 

C
H
A
R
G
E
 

I 
B
A
L
A
N
C
E
 
(*

 
DI

FF
).

'.
. 

l
b
.
6
 

'

A
S
 
C
A
C
0
3

A
G
.
.
.
.
 

AL
 .
..
. 

A
S
.
.
.
.
 

H
.
.
.
.
.
 

H
E
.
.
.
.
 

C
A
 .
.
.
.
 

C
L
 .
.
.
.
 

C
O
.
.
.
.

6
.
7

co
3.

;..
.

»»
s.

  
 . 

  
  

  
F

..
..
..
.

F
E

U
O

T
).

 
H

C
0
3
..
..

5
4

.

2
.8

0
.3

5
4

9
0

.

L
I.

 
M

G
.

M
N

. 
N

A
.

N
B

. 
N

0
3

0
,3

7
 

3
?
 

,c
0
.0

4
 

2
3

0
.

0
.1

IS
UT

OP
ES

 
(Q
/Q
UV

S
I
0
2
.
 

S
O
4
.
 .

57
.

10
A
N
A
L
/
T
I
C
A
L
 
D
A
T
A
.
.
.
 
O
H
 
= 

O
.
u
l
 
C
0
2
 
s 

1
.
0
1
 
N
 

=  
0
.
0
2
 
S
A
R
 
*

C
n
M
P
I
L
E
D
 
B
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
 .
. 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

..
 .
.
.
.
.
.
.
.
.
.
 

lE
Oi
^A
HU
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
1
6

G
E
O
T
H
E
R
M
 
F
I
L
E
 
I0
t 

0
0
2
7
0
6
0

O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
J
A
C
K
S
O
N
 
(
J
A
H
O
I
M
E
)
 
H
O
T
 
S
P
R
I
N
G
S
 

.
.
.
.
 
0
5
S
-
0
1
5
W
-
2
5
-
C
B
A 0
5
S
 
0
1
5
W
 

2
5
 

N
E
 
O
F
 
N
W
 
S
W

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
2
2
.
0
7
 
N
 
1
1
3
-
2
4
.
1
8
 
W

C
O
U
N
T
R
Y
.
.
.
 .
..

..
..

..
 

U
N
I
T
E
O
 
S
T
A
T
E
S

S
T
A
T
F
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A

C
O
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

U
E
A
V
E
R
H
E
A
O

M^
»P

 
W
E
F
F
W
E
N
C
E
.
.
.
.
.
.
 

J
A
C
K
S
O
N
 
U
2
4
0
0
0

SA
MP

LE
 '

U£
SC

li
lf

c»
Il
Qb
l_
At
lQ
_£
Ut
iQ
Hi
aw
i»

I
M
T
e
/
C
O
L
L
E
C
T
O
R
.
.
.
.
.
.
.
 

1
9
6
4
/
0
8
/
0
6
 
M
O
N
T
A
N
A
 
S
T
A
T
E
 
B
O
A
R
D
 
O
F
 
H
E
A
L
l
H

T
K
M
P
E
R
A
T
O
K
E
 
(
C
)
.
.
.
.
.
.
 

5
7
.

P
F
H
T
I
r
t
E
N
T
 
L
I
T
H
U
L
O
G
Y
.
 .
.
.
.
.
.
 
T
E
R
U
A
R
Y
 
S
E
D
I
M
E
N
T
A
R
Y
 
R
O
C
K
S
 
O
V
E
H
L
Y
I
M
G
 
b
E
L
T
 
S
y
P
E
R
G
R
O
U
P
.

O
T
H
E
R
 
S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
S
P
R
I
N
G
S
 
I
S
S
U
E
 
2
b
O
 
M
E
T
E
R
S
 
E.

 
O
F
 
T
O
W
N
 
O
F
 
j
A
C
K
s
O
N
I
 
G
A
S
S
Y
 
S
P
R
I
N
G
S
.
 
I
N
A
C
T
I
V
E
 
R
E
S
O
R
T
*

AL
KA

LI
NI

TY
..

..
..
.

A
N
A
L
Y
S
I
S
 
IN
 
M
b
/
L

5
0
0
.

A
S

A
L
.
.
.
.

H 
.
.
.
.
.
 

>3 
A
.
.
.
.
 

H
E
.
.
.
.

C
A
.
.
.
.
 

14
. 

C
L
.
.
.
.
 

! 
> 

 
H
F
R
 
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
N 

= 
0
,
0

C
0

3
.,

. 
..

 
14

 
C

M
..
..
..

F
.
.
.
.
.
.
.
 

1
.9

F
E

*
3

..
..

F
E

U
O

T
).

 
0

.1
4

0
 

H
C

0
3
..
..
 

6
1

0
.

M
G

..
.

N
M

*K
. 

N
H

..
. 

N
0
3
..

C
'lM

P
IL

E
O

 
H

Y
..

..
..

..
..

..
 

F
A

L
L

S
* 

M
A

R
IL

Y
N

 
I.

CO
MP

IL
ER

 A
FF
IL

IA
TI

ON
..

. 
u.
s.
 
OE
OL
OO
IC
AL
 S

UR
VE
Y

R
K
F
E
R
t
U
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

|.
EO

'«
IA

rt
U 

A
N
D
 
O
l
H
£
N
S
»
 
1
9
7
B

2
.
0
 

2
4
0
.

S
0
4
.

4
3
.



P
A
G
E
 
00

11

R
E
C
O
R
D
 
00
01
7

GE
OJ
HE
RM
 F

IL
E 

ID
I 

00
27
07
9

N
A
M
E
.
U
K
 
SA
MP
Lt
 
SO
UR
CE
..
. 

J
A
C
K
S
O
N
 
(J

AR
Ul

NE
t 

BI
G 

HO
LE

) 
R
A
N
G
E
R
 
S
T
A
T
I
O
N

"C
OU
NT
RY
..
..
..
..

..
..
 

UN
IT
EU
 S

TA
TE
S 

ob
"s

 o
ib

w 
25
 

LA
T/
LO
NG
..
. 

45
-2

1.
58

 N
 
11
3-
23
,1
8 

«»
S

r
A

T
fT

..
..

..
..

..
..

..
 

M
O

N
T

A
N

A
C.

»U
NT

 Y 
..

..
..

..
..

..
. 

BE
AV

EN
UE

AD
M

A
P

 
H

E
^R

E
N

C
E

  
 
.
.
.
.
 

JA
C

K
S

O
N

 
i:
2

4
0

0
o

LO
C

A
LI

T
Y

 
IN

F
O

R
M

A
T

IO
N

: 
LO

C
A

TI
O

N
 

A
P

P
R

O
X

IM
A

TE
 

}t
S

C
tt
ie

iiU
b
l_

A
^Q

_
L
Q

U
U

i I
1Q

U
S

 
O

A
TE

/C
O

LI
 h

C
TO

»*
..

..
..
. 

1
9

7
7

/0
7

/1
3

 
U

.S
. 

G
E

O
LO

G
IC

A
L 

SU
R

VE
Y

S 
A

M
P

i 
L 

M
i J

i-I
H

EH
 .
 .
.
.
.
.
.
.
 

2
(
C

)
..
..
..
 

]4
.b

P
H

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.6

S
P

FC
IF

IC
 

C
O

N
O

U
C

TA
H

C
E

,..
.. 

ID
O

.
A~

iA
i.x

Sl
S 

IN
 

M
O

/L
 

is
qi

pp
E

S
 

(Q
/tf

u)
.{

*
.,

..
..

 
F

..
.,

"
..

. 
N

A
..
. 

S
I0

2
. 

2
b

.
H

E
F 

F
JJ

E
N

C
E

 
A

U
U

_
lU

t.
N

.l
iF

_
iC

A
liQ

N
C

iM
P

IL
tl
) 

H
Y

.
.
.
.
.
.
.
.
.
.
.
.
 

F
A

L
L

S
t 

M
A

R
IL

Y
N

 
I.

C
<

>
M

P
T

Lc
P

 
A

F
F

IL
IA

T
IO

N
..
. 

U
.S

. 
U

tO
L
O

M
C

A
L
 

S
U

R
V

E
Y

.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
K
S
t
 
1
9
7
8

R
E
C
O
R
D
 
00
01
8

b
E
O
T
H
E
R
M
 
F
I
L
E
 
1
0
1
 

0
0
2
7
0
7
8
 

UK
 
S
A
M
P
L
L
 
S
O
U
R
C
t
.
.
.
 
J
A
C
K
S
O
N
 
(
J
A
R
U
I
N
h
*
 
t»

IG
 
H
O
L
E
)
 
R
A
N
G
E
R
 
S
T
A
T
I
O
N

CO
»N
TK
».
..
..
..
..

..
. 

UN
II
ED
 
ST
AT
ES
 

ob
b 

oi
bw
 

2S
 

LA
T/

LO
NG

..
. 

4b
-2

l.
58
 N

 
11

3-
23

.I
B 

m
S

I 
A 
I
f
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O

N
 r

 A
N

A
C

'H
JN

T
Y

  
 .
.
.
.
.
.
.
.
.
.
.
.
 

B
E

A
V

E
R

H
E

A
D

M
A

P
 

R
tF

E
iV

L
N

C
E

..
..

..
 

JA
C

K
S

O
I^

J 
1
J
2
4
0
1
/0

O
rH

H
q
 

L
O

C
A

L
IT

Y
 

IN
F

O
R

M
A

T
1

0
N

I 
L

O
C

A
T

IO
N

 
A

P
P

R
O

X
IM

A
T

E
.

}L
5

C
L

ii
B

ll
U

L
J
_

a
fc

ia
_

C
Q

ti
U

II
iU

U
i 

D
U

E
/C

O
N

 t
C

F
O

R
..

..
..

. 
1
9
7
7
/U

//
1
3
 

U
.S

. 
b
L
O

L
O

u
IC

A
L
 

S
U

R
V

E
Y

S
".

M
P

|t
 

N
ilt

lU
E

R
* 
.
.
.
.
.
.
.
 

1
(A

F
U

R
E

 
(
C

)
..
..
..
 

1
4

.b
SA

MP
LE

 
IN
FO
RM
AT
IO
N.
. 

FI
RS

T 
OF

 
TW

O 
SA

MP
LE

S 
CO
LL
EC
TE
D 

SA
ME
 
DA

Y.
 

iA
Lr
SI
S 

PU
..
..
..
..
..
..
..
..
..
..
..
 

7.
6

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

I
b
O
.

Al
 K

A1
 
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

6
U
.
 

A
S
 
C
A
C
0
3

T 
>F

A
I 

U
IS

S
O

L
V

tU
 

S
O

L
ID

S
..

. 
1

1
2

. 
C

 
if
ti
'b

t 
I-

-*
'1

A
L
A

N
C

F
 

(*
 
U

IF
F

).
..

 
3
.V

A
G

..
..

 
C

O
J
.,
..
. 

.M
 

L
I
.
.
.
 

0
.0

4
A

t.
..
..
 

C
R

..
..
..
 

M
C

i,
..
 

0
.1

A
S

..
..

 
C

S
..

..
..

 
M

N
..

. 
N

B
..
.,
. 

O
.w

J
 

F
..
..
'.
..
 

O
.t
 

N
A

..
. 

3
6

. 
S

I 
0

2
. 

2
J
.

i<
K

..
..
 

F
E

(l
f)

T
).

 
0
.0

4
 

N
d

..
. 

S
0
4
..
 

1
J
,

M
I.
..
. 

G
A

..
.'
..

. 
N

M
4

..
 

S
R

..
. 

U
*0

l
C

A
..

..
 

O
.J

 
M

C
0

3
..

..
 

7
3

.
C

L
..
..
 

S
..
I

e
n
..
..
 

K
..
.;

..
. 

o.
7



PA
GE

 
00

12

A
M

A
| 

Y
fK

.A
L

 
D

A
T

A
..
. 

C
0
2
 

=
'

M
G

/L
S

A
K

 
=

 
1

5
.

C
O
M
P
I
L
E
D
 
H
Y
.
.
.
 .
.
.
.
.
.
.
.
.
 

F
A
L
L
S
t
 
M
A
R
I
L
Y
N
 
I.

A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
b
U
R
V
E
Y

. 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

| 
E
O
N
A
K
U
 
A
N
U
 
O
T
H
E
R
S
,
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
1
9

N
A
M
E
 
OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
J
A
C
K
S
O
N
 
H
O
T
 
S
P
R
I
N
G
S
 
(
J
A
R
D
I
N
E
*
 
B
I
G
 
H
O
L
E
)

WA
GI

NG
 
NU

MB
ER

..
..

..
..

..
. 

?s

UN
IT
ED
 S

TA
TE
S

MO
NT
AN
A

BE
AV
ER
HE
AU

CO
UN

TR
Y.

..
..

..
..

..
.

S
T
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.

C 
-
»
U
N
T
Y
.
.
.
 .
.
.
.
.
.
.
.
.
.

G
F
O
L
O
G
1
C
 
P
R
O
V
I
N
C
E
.
.

M
\
P
 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

J
A
C
K
S
O
N
 
1
5
2
4
0
0
0

.
-
P
J
H
E
P
 
L
O
g
A
L
I
T
Y
 
I
N
F
O
R
M
A
T
I
O
N
!
 
,
E
L
E
V
A
T
I
O
N
 
6
4
/
0
 
F
E
E
T
.

05
S 

01
5W

 
25

 
NE

 
OF

 
NW
 
SW

L
A
T
/
L
O
N
G
.
.
.
 

U
T
M
 
ZO
NE
..
. 

NO
RT

HI
NG

..
. 

31
1U
1U
.

G
E
O
T
H
E
R
M
 
FI

LE

4
5
-
2
2
.
0
7
 
N 

11
3-
24
,

*1
2

50
26
40
5.

0
0
4
6
0
3
6

18
 
W

O
.V

T
E

/C
O

I 
T

F
M

P
E

R
A

1
 

A
 
<

B
I£

N
T

 
O

lS
C

H
A

h
 

P
F

R
T

IN
E

r
o
j H

ER
 

s/

SO
EC

IF
K

A
l 

K
A

I.
lN

]
TT

TA
L 

ui
 

CM
AR

C,
E 

]
A

^
L
X

S
il
 

A
G

..
. 

A
L

..
. 

A
S

..
. 

A
U

.«
 .

 
H

 .
 .

 .
 .

 
H

E
 .
 .

 .
 

H
I.

..
 

B
R

 .
 .

 .
 

C
A

..
.

C
D

..
. 

C
L
..
. 

C
O

..
.

Q
AS

'A
IJ

AL
I'

O
A

T
E

/A
N

/ 

C
H

4
..

ilR
E

 
(C

).
T

E
M

P
 

<
C

)

JT
 

L
IT

H
O

L
 

i';
iP

L
E

 
IN

F

.
.
.
.
.
 

1
9

7
4

/

 
 
*
.
.
 

4
.1

O
G

Y
. 
.
.
.
.
.
.
 

T
O

R
M

AT
IO

N
.. 

G

: 
C

O
N

D
U

C
T

A
N

C
E

..
..
.

M
B

A
LA

N
C

E
 

i 
IN

 
M

b
/I
.

L 
0

.0
0

1
 

O
.O

J

ll
>

.

L 
0

.0
0

1
 

7
.1

 
.L

 
O

.o
b

M
.Y

S
T

..
. 

. 
i 

IN
 

V
O

LU
 

L 
0

.1

S
O

LI
D

S
...

(*
 

O
IF

F
).

".
.

C
0
3
..
..
 

^R
 .
 .
  
 .

 .

c
u
..
..
.

F
E

(T
O

T
) 

G
A

..
^
..

GE
 ..

..
.

H
C

0
3
..
.

HG
. .

 ,
. 

.
H

2
S

..
..

  
i
^
r
'f
r
U

H
't

ME
 

%

O
d

/1
6

 
0 0

. 
L

/M
IN

 
E

R
T

IA
R

Y
 

S
E

D
IM

£
 

A
S

S
Y

 
S

P
R

IN
G

S
.

6
 t
 O

b
O

O
. 

A
S

 
( 

2
.5

*
 

. 
L
 

0
.1

 

. 
L
 

G
.I

. 
L
 

0
.0

1
 

2
.0

. 
L
 

0
.0

2

! 
6
1
0
.

. 
L
 

O
.O

O
o

l 
0
.6

1
0

.

0
 

(C
O

L
L
E

C
T

IO
N

1
N

T
A

R
Y

 
R

O
C

K
S

. 
M

IS
S

O
U

L
A

 
G

R
O

U
P

. 
IN

A
C

T
IV

E
 

R
E

S
O

R
T

.

,A
C

0
3

L
l.
.
.
 

0
.3

2
 

S
..

..
 

M
G

..
. 

3
,7

 
S

B
.,

. 
M

M
..
. 

0
.0

4

N
A

..
. 

2
4
0
. 

S
I0

2
. 

5
2

. 
N

B
..

. 
S

0
4
..
 

4
5

. 
N

H
4

..
 

L
 

0
.1

3
 

N
I.

..
 

L
 

0
.0

1

P
B

..
. 

L
 

0
.1

R
B

..
. 

0
.0

3
 

Z
N

..
. 

0
.1

2
 

D
A

T
E

)

DE
L 

o 
or

 W
AT
ER
..
..
..
.

D
t
L
 
0
(
l
b
)
 
O
F
 
W
A
T
E
R
.
.
.

-
2
0
.
4
4

TS
Ol
QP
fS
 
(Q

n/
o)

C0
<e
..

l
b

H
d
.
.
,
 

U
2
.
 

0
2
.
.
.
 

U
 
2
.
9

A
U

A
L

fT
IC

A
L

 
D

A
T

A
..
. 

C
0

2
 

F
O

w
 

«(
A

T
E

w
 

* 
1

5
t>

.l
 

N
 

F
O

R
 

W
A

T
E

R
 
*
 

j.
 

ilU
A

i 
JF

JC
A

T
JO

N
 
F

lt
L

U
,.

..
. 

0
2

 
P

L
U

S
 

AW
 

= 
2

.9
dE

pn
iE

M
C

E
l f

iU
U

_l
U

L
al

lF
J.

C
A

Il
U

tJ
C
o
M
P
I
L
t
O
 
U
Y
.
.
 .
.
.
.
.
.
.
.
.
.
 

S
O
N
U
E
K
E
G
G
E
R
*
 
J
O
H
N
 
L
.

A
P
F
1
L
1
A
1
 I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
K
E
A
U
 
OF
 
M
I
N
E
S
 
A
N
O
 
G
E
O
L
O
G
Y



PA
GE
 
00

13

C'
->

MP
TL

EP
 
C
R
O
S
S
 
I
N
D
E
X
.
.
.
 

N
E
H
-
4
b
4

R
F
F
E
R
E
U
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
H
U
 
A
N
U
 
O
T
H
E
R
S
t
 
1
9
7
8
1
 
W
H
I
T
E
 
A
N
D
 
M
l
L
L
l
A
M
S
t
 
1
9
7
S
I
-

«
R
E
C
O
R
D
 
0
0
0
2
0

L
t
-
t
l
L
E
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 

Il
)»
 

0
0
4
6
0
4
4

OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
L
O
V
E
L
L
S
 
H
O
T
 
S
P
R
I
N
G
 

E
R
.
.
 .
.
.
.
.
.
 
.
*
 
?
8

L 
QC

 A 
T 

I O
d 

IO
.*
LU
&d
ie
=B
A!
&£
 

CU
tt
ti
Ul
MI
&S

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

U
B
S
 
0
0
9
*
 

2
8
 

S
E
 
O
F
 
N
W
 

L
A
T
/
L
O
N
b
.
.
.
 

*
5
-
0
6
.
6
5
 
N
 
1
1
2
-
^
2
.
0
5
 
M

S
T
A
T
E
.
.
.
.
.
*
.
.
*
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
Z
O
N
t
.
.
.
 

*
l
2

C
'll

Jl
-J

T
Y

. 
.
.
.
.
.
.
.
.
.
.
.
.
 

U
E

A
V

E
K

H
E

A
O

 
N

O
R

T
H

lN
^

.*
. 

<
»

9
9

6
^

/5
*

G
f-

'O
L

O
b

lC
 

P
R

O
V

IN
C

E
..

 
3
6
&

1
5
^

.
c
ti
..
..
..
 

EL
EV

AT
IO

N 
s^

qu
 

FE
ET

.
L

p
C

A
L

IT
Y

 
IN

F
O

R
M

A
T

IO
N

! 
E

L
E

V
A

T
IO

N
 

5
4
9
0
 

F
E

E
T

. 
E

S
C

d
iE

X
iU

tl
.A

fc
lQ

-t
Q

b
lU

lI
iQ

b
lS

 
O

A
 T

E
/C

U
I.
 l
.E

C
T

O
H

. 
. 
.
.
.
.
.
 

1
9

7
«

/1
)6

/2
I

T
F

M
P

E
K

A
T

'IK
E

 
(
C

)
..

..
..

 
(9

.4
A

ri
H

IE
N

f 
T

E
M

P
 
(
C

)
..

..
. 

S
.6

O
IS

C
M

A
P

b
E

..
. 
.
.
.
.
.
.
.
.
 

U
2
4
9
. 

L
/M

IN
LI

 T
MO

LO
GY

. 
..
..
..
 
SO
UU
CE
I 

MA
OI
SO
N 

GR
OU
P.
 

\ 
TE
RT
IA
RY
 S

ED
IM

EN
TS

 A
NU
 V

OL
CA

NI
CS

*
SA

MP
LE

 
IN

FO
RM

AT
IO

N.
. 

FO
UK

 S
PR
IN
GS
. 

WA
TE
R 

US
ED
 L

OC
AL
LY
. 

(A
TV

R.
 A
NA

LY
SI

S
P
M
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.
9

SP
E

C
IF

IC
 

C
O

N
O

O
C

T
A

N
C

E
...

.. 
6<

io
. 

aE
E

F
H

tN
C

L
_&

U
U

_i
llF

.b
lli

F
.iC

A
liU

fc
J

CO
MP

IL
ED

 B
Y.
..
..
..
..
..
. 

SO
ND

EH
EG

GE
R.

 
JO

HN
 L

.
CO
MP
IL
ER
 A

FF
IL
IA
TI
ON
..
. 

MO
NT
AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL
OG
Y

HF
FE

WE
NC

E.
..

. 
..

..
..

..
..

 
SO

NU
ER

EG
GE

R 
AN
U 

UT
HE
RS
* 

19
77

R
E
C
O
R
D
 
0
0
0
2
1

Qt
OT

HF
,f
td
_S
A!
ii
eL
£-
tI
LE
: 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
1D

I 
0
0
4
6
0
4
7
 

N
A
M
E
 
OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
M
C
 
ME

rt
OM

EY
 
R
A
N
C
H

lii
iH

iS
tH

Er
aA

liU
iL

 
CU

U
tiQ

lJi
A

ltS
 

..
..
..
..
 

UN
IT

ED
 S

TA
TE

S 
U9

S 
01

0W
 

29
 

NE
 O

F 
NE

 N
E 

LA
T/

LO
N

G
...

 
45

.0
1*

72
 N

 
11

2-
S0

.7
3 

W
ST

AT
E.

. .
..

..
..

..
..

. 
MO

NT
AN

A 
UT

M 
ZO

N
E

...
 

4-
12

CO
UN
TY
..
..
..
..
..
..
. 

UE
AV
ER
HE
AO
 

NO
RT

HI
NG

..
. 

49
37

57
4.

GF
OL

OG
JC

 P
RO
VI
NC
E.
. 

3b
46
1&
. 

MA
P 

Rt
FE

NE
NC

E 
..

..
..

 
OA
LY
S 

H2
4U
OO

OF
 HE

W 
LO
CA
LI
TY
 
IN

FO
RM

AT
IO

N*
 

EL
EV
AT
IO
N 

b4
49

 F
EE
T.

SA
M

PL
E 

U
tS

C
d

it
Ii

ab
l_

4t
ia

_C
Q

ci
ai

 I
lU

ti
i 

O
A

T
E

/C
O

l 
I 
E

C
T

O
K

..
..
..
. 

1
9

7
H

/0
3

/2
4

T
F

M
P

E
U

A
T

U
K

E
 
(
C

)
..

..
..

 
1

9
.6

A
'-
H

IE
N

T
 

T
E

M
P

 
«
C

)
..
..
. 

S
.7

t)
IS

C
H

A
R

r,
£

..
..

.
v, 
.
.
.
.
.
 

1
6
9
8
d

. 
L

/M
IN

EN
T 

LI
IH
OL
OG
Y.
..
..
..
 
MA

OI
SO

N-
BE

AV
EW

HE
AO

 C
ON
TA
CT

SA
MP

LE
 
IN

FO
RM

AT
IO

N.
. 

CH
EM
IC
AL
 D

AT
A 

NO
T 

VE
RI
FI
ED
.

..A
a^

L
JC

S
lS

 
P

H
..

..
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.4

S
P

E
C

IF
IC

 
C

O
N

U
U

C
T

A
N

C
E

..
..
. 

7<
J2

. 
T

a
T

A
l 

b
IS

S
O

L
V

tU
 

S
O

L
IU

S
..
. 

4
W

0
.7

CH
AR
GE
 
IM
BA
LA
NC
E 

<*
 U

IF
F>
.'
..
 
u.
i

A
:>
6
L
V
S
1
S
 
IN
 
M
b
/
L

A
G
.
.
.
.
 

C
O
J
.
.
.
.
.
 
N
 

L
i
.
.
.
 

0
.
0
4

A
L
.
.
.
.
 

C
U
.
.
.
.
.
.
 

M
b
.
.
.
 

2
7
.
5



P
A

G
E

A
S
.
*
.
.

H
.
.
.
.
.

H
E
.

C
A
.

C
A
*
M
(

C
L
.
.

C
O
.
.

1
0
. 

Ib

P
..
..
'.
..
 

0
.7

FE
<T

Q
n.

 
L 

o.
oi

H
C

0
3
..
..
 

2
1

7
. 

H
G

..
..
..

N
A

..
. 

N
B

..
. 

N
U

3
..

 
P

B
..
.

2
8
.3

0
.6

6
8
 

L
 

0
.0

5

4
.b

S
I0

2
. 

S
O

-*
..

Z
N

..
.

1
7
.5

o.
oi

O
f
H
F
P
 
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
MB

M<
> 
F
I
E
L
D
 
C
H
E
C
K
 
(
1
9
7
8
/
0
6
/
2
1
)
1
 
P
L
O
W
 
2
7
6
3
3
 
L
/
M
I
N
,
 
S
P
«
 C
O
N
D
U
C
T
A
N
C
E
 I
 
6
0
0
 
U
M
H
O
S
/
C
M
.
 
F
O
R
 
S
A
M
P
L
E
 

1 
A 
'M
O 

/
J
O
 
y.
-I
MO
S/
CM
. 

F
O
R
 
S
A
M
P
L
E
 
2.

CO
MP

IL
ED

 ^
v.
. 
..

..
..

..
..

 
SO

ND
ER

EG
GE

R*
 
JO
HN

 L
.

CO
MP

IL
ER

 A
FF

IL
IA

TI
ON

..
. 

MO
NT

AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL

OG
Y

RF
FE
RE
'x
lC
E.
..
. 
.
.
.
.
.
.
.
.
.
.
 

#
S
O
N
U
E
R
£
G
G
£
R
»
 
J
O
H
N
 
L
*
t
 
M
.
B
.
M
.
G
.

R
E
C
O
R
D
 
0
0
0
2
2

GE
OT

HE
'R

tL
SA

M.
eL

t-
L'

lL
E 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
iD

l 
0
0
4
6
0
4
9
 

NA
ME

 
Of
- 

SA
MP

LE
 
SO
UR
CE
..
. 

M
E
D
I
C
I
N
E
 
LO

DG
E 

(H
AR
M 

SP
RI

NG
S)

LQ
Ca

it
og

 
TO
WN
SH
IP
-B
AN
^E
 

CQ
UH
Ul
UA
It
S

C
O
U
N
T
R
Y
.
 .
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

1
2
S
 
0
1
1
W
 

0
7
 

S
E
 
O
F
 
N
W
 
N
E
 

L
A
T
/
L
O
N
b
.
.
.
 

4
4
-
4
8
.
5
6
 
N
 
1
1
2
-
5
8
.
9
5
 
W

S
T
A
T
F
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
 
Z
O
N
E
.
.
.
 

*
1
2

CO
UN
TY
..
..
..
. 
..

..
..

 
BE
AV
ER
HE
AO
 

NO
RT
HI
NG
,.
, 

49
63
59
s.

GF
OL

OG
JC

 P
RO
VI
NC
E.
. 

3^
32
30
.

Mi
p 

«e
FE
HE
HC
E«

..
. 

f.
 

DE
ER

 C
AN

YO
N 

1*
24

00
0

S
A

M
P

LE
 

U
E

S
C

m
n
liU

M
-A

M
Q

-C
Q

M
D

ri
iQ

b
ii

DA
TE

/C
OL

LE
CT

OR
. 
..
..
..
 

19
78

/0
0/

20
T
f
M
P
E
R
A
T
M
H
E
 
(
C
)
.
,
.
.
.
.
 

f
l
.
O

A 
IB
IE
NT
 T

EM
P 

<C
).
..
..
 

4.
3

DI
SC

HA
RG

E.
..
..
..
..
..
 

0 
12
22
7.
 
L/
MI
N

PF
WT
HE
NT
 L

IT
HO
LO
GY
..
..
..
. 

SO
UR

CE
 B

EL
IE

VE
D 

TO
 B

E 
MA

DI
SO

N 
GR
OU
P,

SA
MP

LE
 
IN
FO
RM
AT
IO
N.
 . 

ME
AS
UR
ED
 D

AT
A 

NO
T 

VE
RI
FI
ED
.

A
L
l
S
l
S

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

4
1
2
.

QU
A!

 
I
F
I
C
A
T
I
O
N
 
F
I
E
L
D
,
.
.
.
.
 
M
A
X
I
M
U
M
 
F
L
O
W
 
IN
 
E
A
R
L
Y
 
W
I
N
T
E
R
.
 

R
E
F
F
«
E
N
i
i
£
\
 A
C
J
U
_
i
U
t
M
I
l
E
l
l
C
A
I
l
Q
^

C
)
H
P
[
L
e
n
 
H
Y
.
.
 .
.
.
.
.
.
.
.
.
.
 

S
O
N
D
E
R
E
G
G
E
R
t
 
J
O
H
N
 
L.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
R
E
A
U
 
UF
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y

R
F
F
E
M
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
r
W
E
R
E
G
G
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
7

R
E
C
O
R
D
 
0
0
0
2
3

fit
on

ie
R

tt-
S

A
tfe

LE
-U

LE
 

GE
OT

HE
RM

 F
IL

E 
ID

I 
00

46
06

4
.
.
N
A
M
E
 
O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
S
T
A
U
O
t
N
M
E
Y
E
R
 
R
A
N
C
H

LO
Ci

A
Jib

bl
 

lii
ttN

St
tie

z&
A

tli
i£

 
CU

U
ttL

LL
tiA

ItS
C
n
U
N
T
R
V
.
 .
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
U
 
S
T
A
T
E
S
 

U
S
 
0
0
2
M
 

1
7
 

N
E
 
O
F
 
N
W
 

Sr
i 

L
A
T
/
L
O
N
G
.
.
.
 

4
4
-
4
2
.
 f
l5
 
N
 
1
1
1
-
5
2
.
6
8
 
W

ST
AT

F.
 .
..
..
..
..
..
..
 

MO
NT

AN
A 

UT
M 

ZO
N£
..
. 

*1
2

CO
UN

TY
..

..
..

..
..

..
. 

UE
AV
E«
HE
AO
 

NO
RT

HI
NG

,,
. 

49
49

87
6.

GE
OL

OG
IC

 P
RO

VI
NC

E.
. 

43
04

39
,

R
E
F
E
R
E
N
C
c
  
.
.
,
.
.
 

L
O
W
t
R
 
R
E
D
 
R
O
C
K
 
L
A
K
E
 
l
;
o
2
&
0
0
 

L
O
C
A
L
I
T
Y
 
I
N
F
O
R
M
A
T
I
O
N
*
 

E
L
E
V
A
T
I
O
N
 
6
7
b
O
 
F
E
E
T
.

tsc
*i

ei
iU

fc
i_

A
da

_£
Q

i*
ai

 II
QM

^ 
OA

TE
/C

UL
I E

CF
OK

. .
..
..
. 

19
7^

/1
0/

03
SI

M
PL

E 
NI

JM
BE

R.
 .
..
..
..
 

LA
B 

NO
. 

V8
M

u4
4o

1T
M

P
E

R
A

T
U

R
E

 
t
C

)
..

.,
..

 
?

H
,0

A
-i

H
IE

N
T

 
TE

M
P

 
(C

) 
.
.
.
.
.
 

4
.U

D
I
S
C
H
A
R
G
E
.
.
.
 .
.
.
.
.
.
.
.
 

^
7
9
^
.
6
 
L
/
M
I
N



P
A
G
E
 
0
0
1
5

L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
P
L
l
t
S
T
O
C
E
N
E
 
R
H
Y
O
L
I
T
E

S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
,
.
 
C
H
E
M
I
S
T
R
Y
 
S
U
G
G
E
S
T
S
 
M
A
D
I
S
O
N
 
G
R
O
U
P
 
S
O
U
R
C
E
.
 
C
H
E
M
I
S
T
R
Y
 

N
O
T
 
V
E
R
I
F
I
E
D
.

SO
,1
P.
E.
S

P
M
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7.
b

S
P

E
C

IF
IC

 
C

O
N

D
U

C
TA

N
C

E
...

.. 
t>

46
.

T>
TA

L 
D

IS
SO

LV
ED

 
S

O
LI

D
S

...
 

39
0.

CH
AR

GE
 

M
U

AL
AN

C
E 

<
%

D
IF

H
.'.

. 
0.

6

A
G

. 
. 

.
A

L
..

.
A

S
..
.

H
 *

  
  
  

HE
 .
..

H
T

..
.

M
R

..
.

C
A

 .
.
.

C
D

..
.

C
L

..
.

C
O

..
 .

0»
0<

+
4

0
.0

1
6

o.
£

0
.1

6
8

.

9
.J

C
0
3
.,
..
. 

r 
C

R
..

..
..

F
E

(I
O

T
).

 
G

A
. .

..
..

H
C

0
3

,.
..

M

1
.8

0
.0

1

2
4
4
.

L
I
.
.
.
 

M
G

..
.

N
A

..
.

N
U

..
. 

N
H

4
..

N
0

3
..

 
P

a
..

.

0
.0

5
 

2
5

.

2
6
.

0
.3

3

S
I
0
2
.
 

S
0
4
.
.
 

S
R
.
.
.

U.
,

2U
.

11
4.

0.
51

H
2
S
.
.
.
.
.
 
L 

0.
1

6
.
8

9
U
AI

 J
F
J
C
A
1
J
O
N
 
FI

EL
D,

. 
..

. 
C
p
M
B
l
N
E
O
 
FL

OW
 
OF
 
FI

VE
 
S
P
R
I
N
G
S

U SO
NO
EK
EG
GE
W*
 
JO

HN
 L

. 
MO
NT
AN
A 

RU
^E

AU
 O

F 
MI

NE
S 

AN
D 

GE
OL

OG
Y 

»S
ON
OE
RE
GG
ER
» 

JO
HN

 L
.»
 
M.

B.
M.

G.

CO
MP
IL
ED
 B

Y.
..

..
..

..
..

.
CO
MP

IL
ER

 
AF

FI
LI

AT
IO
N.
..

R
E
C
O
R
D
 
0
0
0
2
4

G
E
O
T
H
E
R
M
 
F
I
L
E
 
10

1 
0
0
4
6
0
4
2

O
F
 
S
A
M
P
L
E
 
SU
tj
WC
E.
..
 
L
O
U
G
E
P
O
L
E
 

1 
L
O
C
A
T
I
O
N

CO
UN
TR
Y.
..
..
..
..

..
. 

UN
IT
ED
 S

TA
TE
S

ST
AT
P.
..
..
..
..

..
..

. 
MO
NT
AN
A

CO
II

MT
Y.

..
 .
..
..
..
..
. 

UL
AI
NE

G
P
O
L
O
'
i
l
C
 
PH

O«
/|

.<
CE
..

M
\
P
 
R
E
F
F
.
r
<
E
H
C
E
.
.
.
.
.
.
 

b
E
A
K
 
M
O
U
N
T
A
I
N
 

1
Pf
HE

W 
L
O
C
A
L
I
T
Y
 
IN

FO
RM

AT
IO

N!
 

E
L
E
V
A
T
I
O
N
 
J7

00
 
FE

EI
. 

SA
MP
LE
 
U£

SC
Hl

EI
iU

ti
_A

NJ
l-

UQ
UQ

lU
QN

.S
 

DA
TE
/C
Ul
 I
.E

CT
OK

..
..

..
. 

1
9
7
1
/
1
0
/
0
4

26
N 

02
5E

 
24

 
NE
 
OF

 
S*

L
A
T
/
L
U
N
G
.
.
.
 

4
7
.
5
9
.
5
8
 
N 

1
0
8
-
2
6
,
7
5
 
W 

U
T
M
 
Z
O
N
E
.
.
.
 

*
1
2
 

N
O
R
T
H
I
N
G
.
.
.
 

S
3
1
B
4
9
9
.
 

6
9
0
6
1
6
.

A 
1B

IE
NT

 
T
E
M
P
 
(
C
)
.
.
.
.
.
 

4
.
7

D
I
S
C
H
A
R
G
E
.
.
.
.
.
.
.
.
.
.
.
 

H
9
0
0
.
 

L
/
M
I
N

PF
RT
I'
Mc
NT
 
L
I
T
M
O
L
O
G
Y
.
.
.
.
.
.
.
 
L
O
D
G
E
P
O
L
E
 
S
P
R
I
N
G
S
 
IS

SU
E 

F
R
O
M
 
TH
E 

M
A
D
I
S
O
N
 
GR
fl
UP
.

SA
 i
PL

E 
li

4F
UD

MA
Tl

Oi
^.

. 
A
N
A
L
Y
S
I
S
 
IS
 
FO

RM
 
SP
RI
NG
 
1.
 
F
I
E
L
D
 
D
A
T
A
 
F
R
O
M
 
Q
l
C
K
 
FE

LT
lS

t 
US

GS

P
6
.0

1
4
3
0
.

S
»
»
F

C
IF

1
C

 
C

O
N

D
U

C
T

A
N

C
E

..
..

.
A

l 
K

A
I 

I 
M

l 
F

Y
..

..
..

 .
.
.
.
.
.
.
.
.
 

l^
b

.
T

o
T

A
I 

D
IS

S
O

L
V

E
O

 
S

O
L
Il
J
^
..
. 

1
1
7
5
. 

C
'4

A
'-?

G
E

 
I.
-l
ri
A

L
A

N
C

E
 

(*
 

D
1

F
F

).
"
..

 
2

.0
 

A
't
A

L
X

^
lS

 
IN

 
M

G
/L

A
G

..
..

 
C

O
J
..
..
. 

N
AL

 .
..
. 

V
.R

.,
..

.',

i)
..

..
.

H
A

 «
..

.

AS
 
CA

C0
3

M
G
.
.
.
 

M
N
.
.
.
 

N
A
.
.
.

6
9

.
L

 
0

.0
1

 
b

2
.b

S
I
0
2
.

I
.
.
.
.
 

L 
0

.0
1



PA
G

E 
0

0
)6

H
P

..
..

 
F

E
(T

Q
T

).
 

N
d

..
. 

S
O

*.
. 

6
b

Q
.

C
A

..
..

 
Ib

f.
 

H
C

O
J

.'
..

. 
1
5
3
. 

N
O

J
..

 
1
.7

C
L

..
..

 
3
b

.
C

O
..

..
 

K
. 
..
.'
..
. 

8
.S

O
TH

^U
 

A
N

A
LY

T
IC

A
L 

D
A

T
A

..
. 

H
AR

D
N

ES
S 

AS
 

C
A

C
03

 
I 

7
4
7
.1

 
SA

R 
« 

O
.t

t 
d

£
F

F
K

E
M

U
t:

lit
lU

_
lL

i£
tlI

lE
J.

C
A

U
U

^ 
C

O
M

P
IL

E
D

 
B

Y
..

..
..

..
..

..
 

SO
N

O
ER

EG
G

ER
* 

JO
H

N
 
L

.
Cl
MP

TL
tK

 
AF

FI
LI
AT
IO
N.
..
 

MO
NT
AN
A 

BU
RE
AU
 O

F 
MI

NE
S 

AN
D 

GE
OL
OG
Y 

RE
FE
RE
NC
E.
..
. 
..

..
..

..
..

 
SO

NO
ER

EG
GE

R 
AN
U 

UT
HE
RS
t 

19
77

R
E
C
O
R
D
 
01
)0
25
 

t
I
L
E
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
IU

I 
0
0
4
6
0
1
1

UF
 
SA

MP
LE
 
SO
UR
CE
..
. 

BE
DF
OK
U 

HO
T 

SP
RI
NG
S

N
U

M
d

E
R

..
 .
.
.
.
.
.
.
.
.
 

2
1

OG
 \
T

I O
bi 

TO
W

N
SH

IP
-R

AN
G

E 
C

tt
U

liU
JU

iA
Ita

C
H

IM
T

R
V

. 
.
.
.
.
.
.
.
.
.
.
.
 

U
N

I1
E

O
 

S
T

A
T

E
S

 
U

7N
 

O
O

lE
 

2
3
 

NW
 

O
F 

NW
 

N
E

 
"
L

A
f/

L
O

N
G

.,
. 

4
6

->
2

l*
2

7
 

N
 

1
1

1
-3

3
.9

0
 

M
S

T
A

T
F

. 
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O

N
TA

N
A

 
U

TM
 

Z
O

N
E

,.
. 

*l
g

CO
UN
TY
..
..
..
..

..
..

. 
tt

RO
Ao

wA
re

n 
NO

RT
HI

NG
..

. 
51
33
37
3.

G
F
O
L
O
b
I
C
 
P
H
O
V
l
i
M
C
t
.
.
 

<»
5b
53
0,
 

M"
.P

 
H
t
F
E
^
E
N
C
e
.
.
.
.
.
.
 

T
O
W
N
S
E
N
O
 
Il

62
b0

l>
L
O
C
A
L
I
T
Y
 
I
N
F
O
R
M
A
T
I
O
N
*
 

E
L
E
V
A
T
I
O
N
 
3B

tt
O 

F
E
E
T
.

£S
C

tiI
fc

ili
U

6l
_A

yD
_G

Q
fi

Q
ili

aw
ii

DA
TE
/C
OL
LE
CT
OR

..
..

..
. 

19
5^
/1
2/
09
 G

wo
FF
t 

S.
L.

S
A

M
P

LE
 

N
'J

M
U

E
R

. 
.
.
.
.
.
.
.
 

M
S

8H
 

L
A

d
 

N
O

. 
C

W
-3

7
2

TE
M

P
E

R
A

TU
R

E
 

(
U

)
..
..
..
 

2
3

.3
A 

1B
IF

.N
T 

T
tM

P
 

(
C

)
..

..
. 

6
.5

DI
SC

HA
RG

E.
 .
..

..
..
..
. 

51
10

. 
L/

M1
N

LI
TH

OL
OG

Y.
..

..
..

 
SP
RI
NG
 S

OU
RC

E 
IS

 M
AD
IS
ON
 G

RO
UP

.
IN

FO
RM

AT
IO

N.
.'

 
CH
EM
IC
AL
 D

AT
A 

NO
T 

VE
RI

FI
ED

.

TO
TA

L 
UI

SS
OL

V/
LU
 S

OL
IU

S.
..

 
26

6.
A 

'A
L'
Va
iS
 
IN
 
M
G
/
U
 

f
S
U
T
Q
P
E
S
 
(
Q
^
Q
Q
)

A
b
.
.
.
.
 

C
O
J
.
.
.
.
.
 
N

AL
 . 

. 
. 

. 
C
w
«
»
»
,
.
,
 

MG
. 

. 
. 

22
.

H.
. 

. 
. 

. 
F.
 .
..
..
. 

0.
7

R
A
.
.
.
.
 

F
E
*
3
.
.
.
.
 

N
A
*
K
.
 

8.
4F
..
..
. 

F
E
(
T
O
T
)
.
 
N 

M
d
.
.
.
 

S0
<»

..
 

10
3.

C
A
.
.
.
.
 

5/
« 

H
C
0
3
.
.
.
.
 

15
5.
 

M
0
3
.
.
 

0
.
9

C
L
.
.
.
.
 

9.
O
T
H
F
"
 
4
I
M
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
1
9
7
8
/
0
6
/
2
8
1
 

F
L
O
W
 
« 

5
8
9
2
 
L
/
M
I
N
»
 
T
E
M
P
E
R
A
T
U
R
E
 
* 

23
. 
6C
 

« 
C
O
N
D
U
C
T
A
N
C
E
 
» 

46
7 

U
M
H
O
S
/
C
M
,
.
 
P
H
 
» 

7
,
2
 

St
F-

FP
E.

Mt
L 

. A
!J
U_
lU

t.
tl

li
 t
i
G
A
I
I
Q
W

C
O
M
P
I
L
E
D
 
NY

. 
.
.
.
.
.
.
.
.
.
.
.
 

S
O
N
D
E
R
E
G
G
E
R
t
 
J
O
H
N
 
L.

CO
MP

IL
ER

 
AF

FI
LI

AT
IO

N.
..

 
MO
NT
AN
A 

HU
HE
AU

 o
^ 

MI
NE

S 
AN
D 

GE
OL

OG
Y

R
r
F
E
R
E
N
C
E
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
 

«
S
O
N
U
t
R
E
G
G
t
H
f
 
J
O
H
N
 
L»
» 

M
.
8
.
M
.
G
.

R
E
C
O
R
D
 
0
0
0
2
6

fiE
fir

ye
w

a.
sA

de
Lt

-fc
iL

E
 

GE
OT

HE
RM

 F
IL

E 
lu

i 
00

^6
03

4
. 
.
N
A
M
E
.
U
F
 
S
A
M
H
L
t
 
SU
ll
HC
t.
..
 
G
W
E
Y
S
U
N
 
w
A
W
M
 

L
O
C
^
T
I
'
>
d

CO
UN
TH
Y.
 .
..

..
..

..
..

 
UN
IT
ED
 S

TA
IK
S 

06
N 

uo
^E

 
21

 
NW
 O

F 
NW
 N

E 
LA
T/
LU
NG
..
. 

46
-2

8.
47

 N
 
iu
-3
i.
jo
 
w

ST
AT
F.
..
..
..
..
..
..
. 

MO
NT
AN
A

C
O

U
N

TY
. .

..
..
..
..
..
. 

H
R

O
AD

C
/A

IE
R

M
-\

P
 

tv
L

F
E

K
E

fJ
C

c 
.
.
.
.
.
.
 

D
U

C
K

 
C

R
E

E
K

 
P

A
S

S
 

I»
6

2
b

O
o

O
TM

E
U

 
L

O
C

A
L

IT
Y

 
IN

F
O

R
M

A
T

IO
N

: 
tL

tV
A

T
IU

N
 

3
t^

0
 

F
E

E
T

.



P
A
G
E
 
0
0
1
7

D'
\T
F.
/C
Ot
.|
 E
C
T
U
K
.
.
.
.
.
.
.
 

1
9
7
8
/
0
6
/
0
3

T
F
M
P
F
K
A
m
R
t
 
(
C
)
.
.
.
.
.
.
 

1
7
.
9

'
)
I
5
C
H
A
«
i
)
£
.
.
.
.
.
.
.
.
.
.
.
 

3
4
0
?
.
 

L
/
M
I
N

P
' 

W
T

Iiv
»r

..J
T

 
L
II
H

u
L
O

G
Y

..
..
..
. 

T
E

R
T

IA
R

Y
 

V
O

L
C

/x
N

IC
S

' 
' 

i 
'A

U
a
L
Y

S
IS

 
P

H
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.6

S
P
E
C
 1

1- 
1C

 
C
O
N
U
U
C
T
A
M
C
E
.
.
.
.
.
 

6
l
u
.
 

Q
U
A
t
J
F
I
C
A
T
J
O
N
 
F
l
t
L
D

t\
.
.
.
 
F
L
O
W
 
I
N
C
R
E
A
S
E
S
 
IN
 
F
A
L
L
»
 
P
E
R
H
A
P
S
 
D
U
E
 
T
O
 
I
R
R
I
G
A
T
I
O
N
 
O
F
 
B
t
N
C
H
E
S
 
A
B
O
V
E
 
S
p
R
I
N
G
.

C 
iM
PI
LE
f)
 
n
Y
.
.
.
.
.
.
.
 .
.
.
.
.
 

S
O
N
O
E
R
E
G
G
E
R
*
 
J
O
H
N
 
L.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
H
E
A
U
 
OF
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y

KJ
--
FE
RE
II
CE
..
..

..
..

..
..

..
 

SO
NO

ER
EG

GE
H 

AN
D 

or
HE

HS
t 

19
77

R
E
C
O
R
D
 
0
0
0
2
7
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
ID
l 

0
0
4
6
0
5
4

N
A
M
E
 
O
F
 
S
A
M
P
L
t
 
S
O
U
R
C
E
.
.
.
 
P
L
U
N
K
t
T
 
S
P
U
I
N
G
 
(
N
A
V
E
'
S
*
 
M
O
C
K
E
D
 

.
.
.
.
.
.
.
.
.
 
2
3

.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
4
N
 
O
O
l
E
 

2
7
 

N
E
 
O
F
 
N
E
 

L
A
T
/
L
O
N
G
.
.
,
 

4
6
-
0
4
.
6
0
 
N 

1
1
1
-
3
4
.
8
0

S
T
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
 
Z
O
N
E
.
.
.
 

+
1
2

CO
UN
TY
..
..
..
..
..
..
. 

bR
OA

mv
Ai

ER
 

NO
RT

HI
NG

,.
. 

51
01
99
7.

G
rO

L
O

G
lC

 
P

R
O

V
IN

C
E

..
 

4
5

4
S

6
6

. 
M

»P
 
R

t.
fE

R
tN

C
t.

..
..

. 
R

A
D

E
R

S
B

U
R

G
 

U
6

2
b

O
O

..
oj
Ht
p 

Lo
cA
Li
!*
 
IN
FO
RM
AT
IO
N:
 
^E
LE
VA
TI
ON
 4

10
0 

FE
ET

. 
AT
 P

LU
NK
ET
 
LA
KE
.

(M
T

E
/C

G
U

 E
C

T
O

K
..

7
..

.7
 

1
9
7
9
/0

7
/1

7
 

W
Y

A
U

* 
G

L
E

N
 

M
.

S 
\M

P
t.

E
 

N
tJ

M
H

E
R

. 
.
.
.
.
.
.
.
 

7
9

M
J
5

6
1

P
U

N
T

 
O

F 
C

O
L

L
E

C
T

IO
N

..
 

S
.f
. 

C
O

R
N

E
R

 
O

F 
P

L
U

N
K

E
T

 
L
A

K
E

U
M

P
E

R
A

T
U

R
E

 
<

C
)
..
.'
..
. 

Q 
i(
S

.5
A

M
H

IF
M

T
 

T
E

M
P

 
(
C

)
..

..
. 

ft
.3

D
IS

C
H

A
R

G
E

..
..
..
..
..
. 

E 
1

5
1

4
2

.
P^
-W
TI
dH
MT
 L

IT
HO
LO
GY
..
..
..
. 

SP
RI

NG
S 

IS
SU

E 
FR

OM
 M

AD
IS
ON
 G

RO
UP

. 
AL
ON
G 

FO
LD

 A
XI

S?
SA
MP
LE
 
IN

FO
RM

AT
IO

N.
. 

CH
EM

IC
AL

 
DA

TA
 N

OT
 
VE
RI
FI
ED
.

IM
TE

/A
NA

I.
 f
S
t
.
.
 .
.
.
.
.
.
.
.
.
.
.
 

1
9
7
9
/
0
7
/
1
7
 
A
O
E
R
C
R
O
M
b
l
E
i
 
F
R
A
N
K
 
N.

P
<
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

ti
.6

4
S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

3
9
8
.

At
 K

AI
 
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

9
9
.
 

A
S
 
C
A
C
0
3

T 
)T

At
 
D
I
S
S
O
L
V
E
D
 
SO
LI
DS
..
. 

2b
9.

 
CH
AR
HE
 

I 
-I
HA
L.
AN
CE
 

(*
 
DI
FF
).
'.
. 

19
.2

AG
..
..
 

co
3.
.'
..
. 

i«s
.

AL
..
..
 

CR
..

..
..

 
MO
.

A
S
.
.
.
.
 

O
.
w
O
l
/
 

C
S
.
.
.
.
.
.
 

M
N
.

H
.
.
.
.
.
 

O
.
i
l
 

F
.
.
.
.
.
.
.
 

0
.
^
 

N
A
.

K
K
.
.
.
.
 

F
E
(
T
n
T
)
.
 
L 

0
.
0
w
2
 

N
d
.

'

L 
0
.
0
0
2

2
2
.
 

S
I
0
2
.
 

10
. 

S
0
4
.
.
 

8/
.

S
R
.
..

M
l
.
.
.
.
 

G
A
.
.
.
.
.
.
 

N
H
4

C
A
.
.
.
.
 

49
. 

H
C
O
J
.
.
.
.
 

8
7
.
 

Nt
C
L
.
.
.
.
 

9
.
0

C
O
.
.
.
.
 

K
.
.
.
.
.
.
.
 

2
.
4

O
T
H
f
R
 
A
^
A
L
f
T
l
C
A
L
 
D
A
T
A
.
.
.
 
F
I
E
L
D
 
V
A
L
U
E
S
:
 
P
H
 
= 

7
.
9
3
.
 
H
C
0
3
 
= 

1
8
8
.
 
 
S
C
 
= 

4
9
0
.
 

L^
Al
; 
I
F
I
C
A
T
I
O
N
 
F
l
c
-
I
D
,
.
.
.
.
 
T
E
M
P
E
R
A
T
U
R
E
 
M
E
A
S
U
R
c
u
 
IN

 
L
A
K
E
.
 

» 
6
-
0
2
-
7
B
.

S
O
N
D
E
R
t
G
G
E
R
*
 
J
O
H
N
 
L.



P
A
G
E
 
0
0
1
8

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
R
E
A
U
 
UF
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y
 

R
F
F
E
R
E
N
C
E
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
 

«
S
O
N
O
E
R
E
G
G
E
R
t
 
J
O
H
N
 
L
*
»
 
M
.
B
.
M
.
G
.

R
E
C
O
H
O
 
00
02
8'

»
_
.
.
_
«
.
»
_
.
.
.
_
_
«
»
  
  
 «
»
.
.
 
 
 
 
 
 
»
 
»
 
 
.
»
 v
 «
 
 
.
 
«
»
 
 V
  
  
  
  
» 
 
  
» 
 
  
  
  
 
»
  
  
  
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
»
  
  
  
  
  
 
  
  
  
  
  
  
 
  
»
  
  
 .
  
  
  
 «
.
  
  
 
 
 
  
  
  
  
  
  
  
  
  
  
  
 
  

^
T
U
M
-
S
'
^
P
-
L
E
-
L
I
L
E
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
ID

! 
0
0
4
6
0
6
7
 

N
A
M
E
.
 O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
T
O
S
T
O
N
 
H
O
T
 
S
P
R
I
N
G
S

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
4
N
 
0
0
3
E
 

0
6
 

S
E
 
O
F
 
N
E
 
N
E
 

L
A
F
/
L
O
N
G
.
.
.
 

4
6
-
0
7
.
6
5
 
N
 
1
1
1
-
2
3
.
4
4
 
W

S
T
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
 
Z
O
N
E
.
.
.
 

+ 
1
2
 

'
C

O
U

N
T

Y
..
..
..
..
..
..
. 

BR
OA

I>
«IA

TE
R 

N
O

R
TH

IN
G

...
 

5
io

a
o
u
.

G
E

O
L

O
G

IC
 

P
R

O
V

IN
C

E
..

 
4
6
9
8
3
1
. 

..
M

£
p

. I
N

F
E

R
E

N
C

E
  
..
..
 

TO
S

TO
N

 
II
6
2
5
0
0

D
A

TE
/C

O
LL

E
C

TO
R

,..
.'.

.. 
m

4
/u

/2
4

SA
M

PL
E 

N
U

M
B

E
R

...
...

.. 
MS

BH
 L

AB
 N

O.
 

cw
-3

39
T
E
M
P
E
R
A
T
U
R
E
 
(
C
>
.
.
.
.
.
.
 

1
3
.
9

AM
HI
EN
T 

TE
MP

 
<o

..
..

. 
6.
5

O
lS

C
H

A
R

ij
E

..
..

..
..

..
. 

3
4

6
9

.
PE

RT
IN

EN
T 

LI
TH
OL
OG
Y.
..
..
..
 M

AD
IS

ON
 G

RO
UP
.

.O
JH

ER
 s

A,
.i
eL
E 

IN
FO
RM
AT
IO
N.
. 

CH
EM
IC
AL
 D

AT
A 

NO
T 

VE
RI

FI
ED

I 
NO
T 

IN
 R

EF
ER
EN
CE
.

T'
»T

A
L 

D
IS

S
O

L
V

E
^

 
S

O
L

ID
S

..
. 

2
3

8
.

A
N

A
L

Y
S

IS
 

IN
 

H
G

/L
 

1S
Q

T.
.Q

P
E

S
 

tO
^Q

O
)

A
G

..
.«

 
C

0
3
..
..
 

N
A

L
..
..
 

C
R

«
..

«
. 

M
G

..
. 

1
4

,
H

..
.,
. 

F
..

..
..

 
O

.B
H

A
..
..
 

F
E

O
..
. 

N
A

*K
. 

2
0

*
M

E
..

..
 

F
E

(T
O

T
) 

N 
N

B
..

. 
S

0
4

..
 

6
0

.
C

A
..

..
 

S
7
. 

H
C

0
3

..
. 

2
0

4
. 

N
0

3
..

 
0
.7

C
L
..
..
 

8
.

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
1
9
/
8
/
0
6
/
0
2
J
 
F
L
O
w
 
Gl
 
7
5
7
0
8
 
L
/
M
J
N
»
 
T
E
M
P
,
 
1
5
.
2
 
C*
 
p
H
 

7
,
5

C
'
t
M
P
l
L
L
U
 
H
r
7
.
 >
.
.
.
.
.
.
.
.
.
 

R
O
N
D
E
R
E
G
G
E
R
*
 
J
O
H
N
 
L.

CO
MP

IL
ER

 A
FF
IL
IA
TI
ON
..
. 

MO
NT

AN
A 

BU
RE

AU
 O

F 
MI

NE
S 

AN
D 

GE
OL
OG
Y 

..
. 

SO
NO

ER
EG

GE
R 

AN
D 

OT
ME
RS
t 

19
77

R
E
C
O
R
D
 
0
0
0
2
9

G
E
O
T
H
E
R
M
 
F
I
L
E
 
J0

| 
0
0
4
6
0
7
1

0^
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
W
A
R
N
E
R
 
H
O
T
 
S
P
R
I
N
G
S

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT
FO
 S

TA
TE

S 
OS
N 

vo
lt
 

22
 

NW
 O

F 
NW
 S

E 
LA
T/
LO
NG
..
. 

46
-1

0.
33

 N
 
11
1-
35
.1
5 

w
ST
AT
E.
..
..
..
.*
..
..
. 

MO
NT

AN
A 

UT
M 

ZO
NE

..
. 

+1
2

CO
UM

TY
..

..
..

..
..

..
. 

BR
OA
OW
AT
ER
 

NO
RT
HI
NG
..
. 

51
13

12
5.

G
^
O
L
O
b
f
C
 
P
R
O
V
I
N
C
E
.
.
 

4b
<»

77
7.

 
M
A
P
 
KE
f 
E
U
E
N
C
c
.
.
.
.
.
.
 

R
A
U
E
R
S
B
U
R
G
 
l:

t»
2S

>0
0

.
.
O
J
H
E
W
 
L
O
C
A
L
I
T
Y
 
I
N
F
O
R
M
A
T
I
O
N
*
 
.
E
L
E
V
A
T
I
O
N
 
4
1
o
O
 
F
E
E
T
.

O
A
T
E
/
C
O
L
I
 E
C
T
O
K
.
.
7
.
 ,
.
7
 

1
9
7
b
/
o
t
>
/
0
2

SA
MP
LE
 N

UM
HE
R.
..
..
..
. 

LA
B 

NO
. 

/B
MO
SH
O

A 
.H

IF
NT

 
T
E
d
P
 
(
C
)
.
.
.
.
.
 

(S
.3

 
*
.
.
.
.
.
.
.
.
.
.
 

4'
>^
. 

L
/
M
I
N

LI
TH

OL
OG

Y.
..

..
..

 
SP

RI
NG

 I
SS

UE
S 

FR
OM

 A
LL
UV
IU
M.
TE
RT
IA
RY
 S

ED
lM

tN
TS

* 
PR

tC
AM

BR
lA

N.
SA

MP
LE

: 
IN

FO
PM

AT
IO

N.
. 

CH
EM

IC
AL

 O
AT

A 
NO
T 

VE
RI
FI
ED
.



P
A
G
E
 
0
0
1
9

P
H

..
..

..
..

..
..

..
..

..
..

..
. 

u 
a
. 3

 
y

S
P

E
C

IF
IC

 
C

O
N

D
U

C
T

A
N

C
E

..
..
. 

Q
 

£
1
5
.

C
jA

R
G

E
 

IM
H

A
LA

F
»C

E
 

(%
 
O

IF
F

).
".

. 
2

.0
A

N
A

L
Y

S
IS

 
IN

 
*
b

/
i- 

. 
iS

O
If

tP
E

S
A
G
.
.
.
.
 

C
0
3
.
.
.
 ,
. 

N
A
L
.
.
.
.
 

C
R
.
 .
.'

..
. 

M
G
.
.
.
 

6
.
8

«
 
.
 
 
 
 

F
.
.
.
.
.
.
.
 

0
.
2
 

N
A
.
.
.
 

5
.
4
 

S
I
0
2
.
 

16
.

U
K
.
.
.
.
 

F
E
U
 O
F
)
.
 

N
B
.
.
.
 

S
0
4
.
.
 

17
.

C
A
.
.
.
.
 

2
6
.
 

H
C
0
3
.
.
.
.
 

1
0
1
.
 

N
0
3
.
.
 

1
.
0

CL
 . 

. .
 . 

i .
 y

C
O
.
.
.
.
 

K.
 .
..

'.
..

 
0
.
9

F
i
E
L
O
,
.
.
.
.
 
C
O
N
O
U
C
T
A
N
C
E
 
A
N
O
 
P
H
 
F
R
O
M
 
F
I
E
L
U
 
U
A
T
A
.

IU
£f

ci
Ii

F.
iC

AI
iU

ti
 

Cn
MP

IL
c.

0 
ri
Y.
..
..
..
..
..
. 

«5
0N

D£
KE

Gf
,E

W.
 
J
O
H
N
 
L.

C.
)M
PI
l.
£q
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
H
E
A
U
 
OF

 
M
I
N
E
S
 
A
N
U
 
G
E
O
L
O
G
Y
 

..
. 

»
S
O
N
O
t
k
£
f
i
G
E
R
»
 
J
O
H
N
 
L
.
t
 
M
.
B
.
M
.
G
.

. 
R
E
C
O
K
D
 
0
0
0
3
0

r^
ii
^^

LU
C 

.\ T
 I 

ou
 

IQ
ttt

lii
tli

er
B

A
N

Ji
fc

 
C

Q
Q

liU
U

lA
ItS

D
H
J
N
T
^
V
.
 .
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

2
l
N
 
O
O
^
E
 

3
3
 

N
£
 
O
F
 
S
E
 
N
M
 

L
A
T
/
L
O
N
G
.
.
.
 

4
7
-
3
2
.
 0
5
 
N
 
1
U
-
1
3
.
7
3
 
W

bf
AT
t.
..
..
 .
..

..
..

..
 

MO
NT
AN
A 

UT
M 

zo
Nt

..
. 

*i
g

C 
 H
J.
MT
r.
..
..
..
..
..
..
 

CA
SC
AD
E 

NO
Rf

Hl
NG

..
. 

52
64
3-
M.

G
E

O
L

O
G

IC
 

P
M

O
V

IN
C

E
..

 
^
8
2
7
/6

. 
H

«\
P

 
R

E
F

E
R

E
N

C
E

..
..
..
 

N
O

K
T

H
E

A
S

T
 

G
R

E
A

T
 

F
A

L
L

S
 

1
»

2
^
0

0
0

p
jH

E
W

 
L

O
C

A
L

IT
Y

 
IN

F
O

R
M

A
T

IO
N

; 
O

N
 

M
IS

S
O

U
R

I 
R

IV
E

R
 

N
E

A
R

 
S

T
A

T
E

 
F

IS
H

 
H

A
T

C
H

E
R

yt
 

S
A

M
P

LE
 

U
E

.S
C

ti
lt

iI
iQ

t:
l_

A
b

lQ
«
tQ

b
ia

!l
i6

u
5

O
A

TE
/C

O
LI

..E
C

TO
K

...
...

. 
19

^5
/0

4/
25

S
A

M
P

I.E
 

N
U

M
B

E
K

..
..

..
..

 
M

S
fl

d
 

L
A

B
 

N
O

. 
t>

04
T
F
M
P
E
H
A
T
U
W
E
 
(
C
)
.
.
.
'
.
.
.
 

l
^
.

AM
BI
EN
T 

TE
HP

 
<a

..
..

. 
5.
2

n
l
S
C
M
A
R
(
i
E
.
 .

 .
.
.
.
.
.
.
.
.
 

3
4
0
6
8
7
.
 L
/
M
1
N

. 
.
P
J
H
E
«
 
S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
I
N
C
L
U
O
E
O
 
D
U
E
 
T
O
 
H
I
G
H
 
U
I
S
C
H
A
R
G
E
I
 
O
N
L
Y
 
5
.
5
 
D
E
G
R
E
E
S
 
C 

A
B
O
V
E
 
A
M
B
I
E
N
T
 
A
I
R
 
T
E
M
P
E
R
A
T
U
R
E
.
 

4A
.T

FB
. 
A
e
l
A
L
i
S
I
S

Jf
iT
AL
 
U
I
S
S
O
L
V
L
U
 
S
O
L
I
D
S
.
.
.
 

4
1
4
.

A
M
A
L
V
S
1
S
 
I
N
 
H
G
/
L
 

I
S
O
T
O
P
E
S
 
tO
 /
n
»
t
 

A
G
.
.
.
.
 

C
0
3
.
.
.
.
.
 
N
 

,
A
L
.
.
.
.
 

C
M
.
.
.
.
.
.
 

M
G
.
.
.
 

3
2
.

'<
..
 .
  

F*
. 
..
..
..
 

O
.
V

H
*
»
-
»
*
 

F
E
+
3
.
.
.
.
 

N
A
+
K
.
 

N
H
E
.
.
.
.
 

F
E
(
T
O
T
)
.
 

IM
 

N
O
.
.
.
 

5
0
4
.
,
 

I
b
y
.

C
A
.
.
.
.
 

l
y
*
.
 

HC
03
.'
..
. 

2
3
5
.
 

N
U
3
.
.
 

1
,
6

Cl
_ 

  
  

  
  

H
 »

O
T
H
M
*
 
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
1
9
4
1
 
A
N
A
L
Y
S
I
S
*
 
S
I
0
2
 
= 

2
0
.
 Q
 
M
G
/
L
.
 
T
E
M
P
.
 
« 

1
1
.
7
 
C,
 

T
O
T
A
L
 
F
L
O
W
 
- 

1
0
2
7
8
0
0
.
 
L
/
M
1
N
 
(
6
7
7
1
0
0
 
L
/
M
I
N

. .
 6

VO
M

, 
SP

R
IN

G
S 

ON
 

SH
O

R
E.

 
R

E
P

FK
E

N
C

t. 
'^

Q
_
Il
it
C

J
li£

lU
A

Il
l2

^
C^
-I
PI
LL
D 

rt
Y.
..
..
. 
..
..
..
 

S
O
N
D
t
K
E
G
G
E
R
,
 
J
O
H
N
 
L.

C'
V-

IP
TL

ER
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
R
E
A
U
 

Of
- 

M
I
N
E
S
 
A
N
U
 
G
E
O
L
O
G
Y

R
F
F
E
P
E
.
J
C
t
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
N
D
E
K
E
G
G
E
K
 
A
N
D
 
O
T
H
E
R
S
*
 
19

77

R
E
C
O
R
D
 
0
0
0
3
1



P
A
G
E
 
0
0
2
0

N
A
M
E
 
O
K
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
A
N
A
C
U
N
D
A
 
H
O
T
 
S
P
R
I
N
G
S
 

.
.
.
.
.
.
.
.
.
.
 
16

C
O
I
J
N
T
N
Y
.
.
.
.
.
.
 .
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
4
N
 
U
l
l
W
 

1
3
 

N
E
 
O
F
 
N
E
 
N
E
 

L
A
T
/
L
O
N
G
.
.
,
 

4
6
-
0
6
*
3
2
 
N

ST
AT
E.
..
..
..
..
..
..
. 

MO
NT
AN
A 

UT
M 

ZO
NE
,.
, 

*i
2

CO
UN

TY
..

..
..

..
..

..
. 

UE
ER

 L
OD

GE
 

NO
RT

HI
NG

..
. 

51
07

34
9.

G
F

O
L

O
O

IC
 

r>
R

O
V

li>
IC

E
..
 

3
5
2
9
2
4
,

M-
vP
 
R
E
F
F
.
K
E
N
C
c
 .
.
.
.
.
.
 

A
N
A
C
O
N
D
A
 
i»

62
5'

.»
0

. 
.P

J
H

F
J
/ 

L
O

C
A

L
II

Y
 

IN
F

O
R

M
A

T
IO

N
! 

E
L

E
V

A
T

IO
N

 
5
4
9
0
 

F
E

E
T

 
S

A
M

P
LE

 
U

t,
5
C

'ii
e
ll
U

W
_
A

b
lQ

_
C

Q
ti

U
H

IQ
tJ

S
DA
TE
/C
OL
I.
EC
TO
R.
..
..
..
 

19
78

/0
6/

23
 S

ON
DE

RE
GG

ER
» 

J.
L.

SA
MP
LE
 N

UM
BE
R.
..
..
..
. 

78
M1
05
9

T
F
M
P
E
R
A
T
D
R
E
 
(
C
)
.
.
.
'
.
.
.
 

2
1
.
7
 

A
1
B
I
F
.
N
T
 
T
E
M
P
 
(
C
)
.
.
.
.
.
 

4
,
6

D
I
S
C
H
A
R
G
E
.
.
.
.
.
.
.
.
.
.
.
 

1
2
.
 

L
/
M
I
N

P
F
R
T
I
N
E
N
T
 
L
I
T
H
U
L
O
G
Y
.
.
.
.
.
.
.
 
T
E
R
T
I
A
R
Y
 
V
O
L
C
A
N
I
C
S
 
O
N
 
M
A
O
I
S
O
N
 
G
R
O
U
P
.

oj
Ht

«»
 S

AM
PL

E 
IN

FO
RM

AT
IO

N.
. 

CH
EM

IC
AL

 D
AT

A 
NO
T 

VE
RI
FI
ED
. 

IN
AC
TI
VE
 G

EY
SE
R.

P
-
«
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.
0
 

A
T
(
C
)
 

2
2
.

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
,
.
 

2
6
2
4
.

T
O
T
A
L
 
D
I
S
S
O
L
V
E
D
 
S
O
L
I
D
S
.
.
.
 

2
J
u
O
.

CH
AR
GE
 
IM
BA
LA
NC
E 

<%
 o

iF
F)

.'
..

 
0.
6

A
'lf

iL
X

S
iS

 
IN

 
M

G
/L

A
G

..
..
 

C
0

3
..

'.
..

 
L

I.
. 

0
.2

5
A

L
..
..
 

C
R

..
..

..
 

M
G

..
 

6
7

.
A

S
..
..
 

C
S

..
..
..
 

M
N

..
 

U
.4

8
H

..
..
. 

F
..
..
'.
..
 

2
.5

 
M

A
..
 

U
7

. 
S

I0
2

. 
2
3
.

4
L

-.
..

. 
F

E
U

q
n

. 
1

.2
 

N
B

..
 

S
0

<
t.

. 
1
3
6
2
.

C
A

..
..

 
4
7
U

. 
H

C
0
3
..
..
 

4
3

9
. 

N
U

3
. 

L 
0

.0
1

C
O

..
..
 

H
2

S
..

..
. 

P
0

4
.,

 
0
,7

9
C

L
..
..
 

7
.U

	
   

 f
  
  
  
 

1
1
.

CO
MP

IL
ED

 B
Y.
..
..
..
..
..
. 

SO
ND

ER
EG

GE
R*

 
JO

HN
 L

.
C<

>M
Pl

Lt
.r

» 
AF
FI
LI

AT
IO

N.
..

 
MO

NT
AN

A 
BU

RE
AU

 O
F 

MI
NE
S 

AN
D 

GE
OL
OG
Y

RF
FE
RE
MC
E.
..
..
..
..
..
..
. 

»S
ON
DE
RE
6G
ER
* 

JO
HN
L*
* 

M.
B.
M.
G.

R
E
C
O
R
D
 
0
0
0
3
2

  
iv
  
 ̂
 «
» ̂
  
»
 
»
  
» ̂
  
 
 
»
 i
» 
«»
 ̂
 «
 
 
 
 
 
 ̂
 «
»
«
*
«
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
1U
I 

0
0
0
2
9
0
2

N
A
M
E
 
O
F
 
S
A
M
P
L
E
 
SO

ll
HC

E.
..

 
G
^
E
o
S
O
N
 
H
O
T
 
S
P
R
I
N
G
S
 
(
F
A
I
R
M
O
N
T
)
 

.,
!H

/;
\R

I.
46

 
N
U
M
B
E
R
*
 .
.
.
.
.
.
.
.
.
.
 
1^

L O
C 
A T

 I 
ot

J
>.
..
..
 

UN
IT

ED
 S

TA
TE
S 

03
N 

01
0W
 

02
 

S«
 O

F 
NE

 N
M 

LA
T/

LO
NG

..
. 

46
-0

2.
62

 N
 1

12
-4
8.
63

ST
AT

F.
..

..
..

..
..

..
. 

MO
NT

AN
A

.
.
.
.
.
.
 

D
E

E
R

 
L

O
IJ

G
t

>
..

..
. 

A
N

A
C

O
N

D
A

 
U

6
2

S
O

O

D
A

T
E

/C
O

L
L

E
C

T
O

K
..

..
..

. 
1

9
7

4
/0

8
/1

9
TP

-^
P

FR
A

TD
R

K
 

<
C

).
..

..
. 

7
0

.0
D

IS
C

H
A

R
G

E
..

..
..

..
..

. 
1
0
0
0
. 

L
/M

IN
PF

RT
IN

F.
NT

 L
II

HO
LO

GY
..

..
..

. 
QU
AT
ER
NA
RY
 F

IL
L 

AN
D 

TE
RT
IA
RY
 V

OL
CA
NI
C 

OV
ER
LY
IN
G 

GR
AN

IT
E.

SA
MP

LE
 
IN

FO
RM

AT
IO

N.
. 

IS
SU
ES
 
IN
 C

ON
CR
ET
E 

TA
NK

S.
 

EX
TE

NS
IV

E 
RE
SO
KI
 
DE

VE
LO

PM
EN

T.
 

SP
OR
AD
IC
 G

AS
 D

IS
CH
AR
GE
,

PI
..
..
..
..
..
..
..
..
..
..
..
. 

a.
 4

S5
-F

CI
F1

C 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

/o
l.



P
A
G
E
 
00
21

Al
 K
Al

 i
N
I
T
r
,
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
 

16
6.

To
TA
I,
 
D
I
S
S
O
L
V
E
D
 
S
O
L
I
D
S
.
,
.
 

6<
tO

. 
I
M
B
A
L
A
N
C
E
 
(%

 
OI

FF
).

'.
. 

<»
,3
 

IN
 
M
G
/
L

AG
-.
..
 

AL
..

..
 

AS
..

..

AS
 
H
C
0
3

IS
DT

OP
FS

0
.
0
1
6

Ot
l.

 
0 

OF
 
W
A
T
E
R
.
,
,
.
.
.
.
 

D
E
L
 
0
(
1
«
)
 
OF
 
W
A
T
E
R
.
,
.

-
1
4
9
.
1

-l
tt

.6

0b
.

C
0
3
.
.
.
.
,
 

L
I
.
.
 

0
.
6
4
 

S
.
.
.
.

C
R
.
.
.
.
.
.
 

M
G
.
.
 

L 
0,

1 
S
B
.
.
.

C
S
.
.
.
.
.
.
 
L 

0.
1 

MN
..
 

L 
0
.
0
2

A
U
.
.
.
.
 

C
U
.
.
.
.
.
.
 
L 

0.
01

«
.
.
 
 
 
 

O
.
J
 

F.
 .
.
.
.
.
.
 

18
. 

NA
..

 
16
5.
 

S
I
0
2
.

H
F
.
.
.
.
 

F
E
(
T
q
T
)
.
 
L 

0
.
0
2
 

Nd
,.

 
S
0
4
.
.

«
«
 
 
 
 
 

GE
. 
..
'.
..
 

NI
..

 
L 

0
.
0
2

C
A
.
.
.
.
 

J
.
9
 

HC
03
,'
..
. 

1
6
6
.

CA
*M

(>
. 

H
G
.
.
.
.
.
.
 
L 

O
.
U
0
0
1
 

P
8
.
.
.
 

L
 
O
.
I

C
O
.
.
.
.
 
L 

O
.
U
l
 

H2
S.
.'
..
. 

1
.
6

C
L
.
.
.
.
 

I/
.

.
.
.
C
O
,
.
.
.
 
L 

O
.
U
b
 

K.
 .
.
.
.
.
.
 

3
.
9
 

K
d
.
.
.
 

0
.
0
4
 

Z
N
.
.
.
 

L
 
O.

fl
l

GA
S 

A
d
A
L
X
S
F
^ YS

T.
..

..
 

i9
74
/o
«/
i9
 
(C

OL
LE

CI
IO

N 
UA
TE
J

IN
 
V
O
L
U
M
E
 
% 

f
S
O
T
n
P
F
S
 
1
Q
»
/
Q
>

0
.
6

C
2
H
6
.
 

N
2
.
.
.
 

9
6
.
 

C
O
?
.
.
 

0
.
6

jH
fy

, A
NA

LY
TI

CA
L 

O
A

TA
...

 
NH

f» 
= 

L 
o
.i3

t 
02

 A
ND

 A
R 

  
2.

9 
» 

OX
YG

EN
 S

HI
FT

 
* 

+1
.2

9 
£F

>:
aE

N
C

E
_A

fc
Q

_i
U

tu
iiE

ic
jL

iio
ii

O
M

P
IL

E
I)

 
d
Y

. 
.
.
.
.
.
.
.
.
.
.
.
 

T
E

S
H

IN
t 

V
IC

T
O

R
CO

MP
IL

ER
 A

FF
IL

IA
TI

ON
..

. 
u.

s.
 G

EO
LO
GI
CA
L 

SU
RV

EY
 

CO
MP

IL
ER

 C
RO
SS
 I

ND
EX
..
. 

NE
H-
4b
&

R
K
T
E
R
t
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
A
R
I
N
E
R
 
A
N
O
 
O
T
H
E
R
S
t
 
1
9
7
6
B

. 
R
E
C
O
R
D
 
0
0
0
3
3

" 
" 

" 
G
E
O
T
M
£
H
M
"
F

N
A

M
E

 
O

F 
S

A
H

P
LE

 
S

O
U

R
C

E
..
. 

G
^E

G
S

O
N

 
H

O
T 

S
P

R
IN

G
S

 
(F

A
IR

M
O

N
T

) 
. 

. 
W

ff
L
L
/S

P
R

IN
G

 
N

U
M

B
E

R
..
..
..
 

0
3
N

-0
1
0
W

-0
2
-B

D
C

L
Q

C
/v

ti
b

U
 

T
O

it
N

S
d

lP
^

R
A

I^
G

S
C

O
U

N
T

R
Y

..
..

..
..

..
..

 
U

N
IT

E
O

 
S

T
A

T
E

S
 

03
N

 
O

IU
W

 
0

2
 

SW
 

O
F 

S
E

 
NW

 
L

A
r/

L
O

N
G

,.
. 

4
6
-0

2
.6

2
 

N
 

1
1

2
-4

8
,6

3
 

W
ST

AT
F 
..

..
..

..
..

..
..

 
MO
NT
AN
A

CO
UN

TY
..

..
..

..
..
..
. 

OE
ER

 L
OU

GE
AN

AC
ON

DA
 A

 1 6
25

00
t
Q
C
a
i
l
l
i
Q
U
S
 

O
A
T
E
/
C
O
L
L
E
C
T
O
i

1.
.
.
.
.
.
.
 

1
9
7
6
/
0
9
/
1
0
 
U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

P
u
l
N
T
 
O
K
 
C
O
L
L
E
C
T
I
O
N
.
 .
 

S
P
R
I
N
G
S
 
I
S
S
U
E
 
I
N
T
O
 
C
O
N
C
R
E
T
E
-
L
I
N
E
D
 
P
O
O
L
S
 

T
E
M
P
E
R
A
T
U
R
E
 
(
C
)
.
.
.
.
.
.
 

7
Q
.

PF
MT
If
M£
NT
 
L
I
1
H
O
L
O
G
Y
.
 .
.
.
.
.
.
 
Q
U
A
T
E
R
N
A
R
Y
 
F
I
L
L
 
A
N
D
 
T
E
R
T
I
A
R
Y
 
V
O
L
C
A
N
I
C
 
R
O
C
K
S
 
O
V
E
R
L
Y
l
N
b
 
G
R
A
N
I
T
E

-
O
J
H
E
P
 
S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
E
X
T
E
N
S
I
V
E
 
R
E
S
O
R
T
 
D
E
V
E
L
O
P
M
E
N
T
!
 
S
P
O
R
A
D
I
C
 
G
A
S
 
D
I
S
C
H
A
R
G
E
 

A
T
K
W
.
A
d
A
L
*
S
I
S

P
H
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

8
.
3

SP
EC

IF
IC

 c
oN

uu
cT

A
N

C
E

...
.. 

dt
>2

. 
A

IK
A

I.I
N

IT
Y

...
., 
..

..
..

..
..

 
\d

ti.
 

AS
 C

AC
03

A
'l
A

L
Y

S
lS

 
IN

 
M

G
/L

 
1
S

U
IO

P
F

S
 

(f
y

U
(|>

 
»
 
 
 
 
 
 

f
.
.
.
.
.
.
.
 

N
A

..
. 

S
I0

2
. 

7
tt

.
M

E
..
..
 

F
E

(T
f)

T
).

 
N

B
..
. 

S
0
4
,.
 

Ib
Q

. 
C

A
..
..
 

H
C

0
3

..
..

 
1
5
6
. 

C
L

..
..
 

I
/
.

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
C
A
R
H
O
N
 
D
I
O
X
I
D
E
 
= 

i.
l 

M
G
/
L
»
 
G
R
O
S
S
 
A
L
P
H
A
 
* 

2 
P
I
C
O
c
U
R
I
E
S
/
L
.
 t

 
G
R
O
S
S
 
B
E
T
A
 
a 

2 
P
I
C
O
C
U
R
I
E
S
/
L
.



PA
GE

 
00

22

C 
i
M
P
T
L
E
U
 
H
Y
.
 .
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
.
 
M
A
R
I
L
Y
N
 
1.

CO
MP
IL
E*
 A

FF
IL

IA
TI

ON
..

. 
u.

s.
 G

EO
LO
GI
CA
L 

SU
RV
EY

R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
AN

D 
OT

HE
RS

. 
19
78

R
E
C
O
R
D
 
00
03
4 

G
E
O
T
H
t
R
M
 
FI

LE
 
ID
l 

0
0
2
7
0
0
6

OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
G
R
t
G
S
O
N
 
H
O
T
 
S
P
R
I
N
G
S
 
(
F
A
I
R
M
O
N
T
)
 

. 
tf

t-
'L

L/
SP

RI
NG

 
N
I
M
b
t
R
.
.
.
.
.
.
 
0
3
N
-
U
1
 '
a
W
-
0
2
-
B
D
C

LO
CA

TI
ON

CO
UN
TR
Y.
 .
..
..
..
..
..
 

U
N
I
T
E
D
 
ST
AT
ES
 

U3
N 

01
0W

 
02

 
SW

 
OF

 
S£

 
N«

 
L
A
T
/
L
O
N
G
.
.
.
 

4
6
-
0
2
.
6
2
 
N 

1
1
2
-
4
8
.
6
3
 
W

S
T
A
F
F
.
.
.
.
.
.
.
.
 .
.
.
.
.
.
 

MO
iM

TA
NA

C
O
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

D£
hR

 
LO

Ij
oE

MA
P 

R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

A
N
A
C
p
N
U
A
 
11

62
50

0
SA
MP
LE
 
 U

LS
Ct

fi
el

ia
u_

At
iQ

_C
Ui

au
ri

ia
HS

UA
TE
/C
OL
I 
E
C
T
O
R
.
.
.
.
.
.
.
 

19
65

/0
4/

08
 
M
O
N
T
A
N
A
 
ST

AT
E 

BO
AR

D 
OF
 
H
E
A
L
T
H

P
O
I
,
0
 
OF
 
C
O
L
L
E
C
T
I
O
N
.
.
 

S
P
R
I
N
G
S
 
I
S
S
U
E
 
I
N
T
O
 
C
O
N
C
R
E
T
E
-
L
I
N
E
D
 
P
O
O
L
S

T
F
M
P
F
K
A
T
U
R
E
 
(C
).
 .
.'
..
. 

*
8
.
 

;)
IS

CH
AR

ii
E.

 .
.
.
.
.
.
.
.
.
.
 

E 
1
0
0
0
.
 

L
/
M
1
N

P
h
U
I
N
c
N
T
 
L
H
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
O
U
A
f
E
R
N
A
R
V
 
F
I
L
L
 
A
N
D
 
T
E
R
T
I
A
R
Y
 
V
O
L
C
A
N
I
C
 
R
O
C
K
S
 
O
V
E
R
L
Y
I
N
G
 
G
R
A
N
I
T
E

. 
.O

JH
EP

 
SA

MP
LE

 
IN
FO
PM
AT
IO
N.
.'
 
E
X
T
E
N
S
I
V
E
 
RE
SO
RT
 
o
E
V
E
L
O
P
M
E
N
T
l
 
S
P
O
R
A
D
I
C
 
GA

S 
D
I
S
C
H
A
R
G
E
.
 

WA
T^
«.
 A
N
A
L
Y
S
I
S

AL
KA

LI
 i

lT
Y.

. 
..

..
..

..
..

..
. 

i<
»y
. 

AS
 
CA
C0
3

A 
"l

A
L

Y
S

lS
 

IN
 

'4
G

/t
. 

U
S

q
L

Q
P

F
S

 
(Q

/Q
Q

)
A

(J
. 

C
O

J
..
..
. 

6
.

M
..

 
C

R
..
..
..
 

M
G

..
. 

2
.0

H
..

 
F

. 
.
.
.
.
.
.
 

1
8

.
H

A
. 

K
£
*
3
..
..
 

N
A

*K
. 

1
8
2
.

H
t 

. 
F

E
(T

Q
T

).
 

N 
N

B
..

. 
S

0
4

..
 

It
iQ

.
C

A
. 

<
t.

v
 

H
C

0
3
..
..
 

1
7
0
. 

N
U

3
..

 
N

C
L
.
 

2'
J.

 
O
T
H
P
R
 
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
N 

N
O
T
 
D
E
T
E
C
T
E
D
 
IN

 
W
A
T
E
R
 
A
N
A
L
Y
S
I
S
.
 
G
R
O
S
S
 
A
L
P
H
A
 
= 

2 
P
I
C
O
C
U
R
I
E
S
/
L
l
 
G
R
O
S
S
 
B
E
T
A
 
« 

2
P
F
C
O
C
U
R
I
U
S
/
L
.
 

UU
AI
 
I
F
J
C
A
T
I
U
N
 
F
I
E
L
D
,
.
.
.
.
 
0
2
 
= 

()
<?
 

* 
AR

.

C 
it

-I
P 
tL

tl
) 

H
Y
.
 .
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
t
 
M
A
R
I
L
Y
N
 
1.

C 
)
M
P
I
L
£
H
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
.
S
.
 
U
E
O
l
.
O
G
I
C
A
L
 
S
U
R
V
E
Y

E
.
.
.
.
.
.
.
 .
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
.
 
1
9
7
B
I
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
.

R
E
C
O
R
D
 
00
03
5

G
E
O
T
H
E
R
M
 
FI

LE
 
1D

J 
00

2/
01

0
N
\
M
f
 
Oh

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
GK
EC
ib
UN
 
H
O
T
 
S
P
R
I
N
G
S
 
(
F
A
I
R
M
O
N
T
)
 

fc
l^
LL
/S
PK
IN
o 

U
U
M
B
E
W
.
 .

 .
 .
. 

. 
0 
JN

-y
 l
U
W
-
0
2
-
b
U
C

LO
G 

\T
lo

ij
 

JU
Et

U
Sm

Er
B

flt
ite

E 
C

iiU
llU

lti
A

JL
tS

C-
iU
NT
RY
..
..
..

..
..
..
 

U
N
I
T
E
D
 
ST
AT
ES
 

03
N 

Ul
O*
 

U2
 

SW
 
OF

 
S£
 
NW

 
L
A
T
/
L
O
N
G
.
.
.
 

^
6
-
0
2
.
6
2
 
N 

11
2-
48
.6
3 

W
S
F
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A

Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

D
E
E
R
 
L
O
D
G
E

R
E

I-
E

^
E

N
C

t.
..

..
. 

A
N

A
C

O
N

D
A

 
i:
b

?
S

O
O

O
ft
T

E
/C

u
l 

| 
E

C
T

O
R

..
..

..
. 

1
9
7
^
/o

d
/2

1
 

R
U

IlE
R

T
S

O
N

. 
F

O
U

R
N

IE
R

 
A

N
D

 
S

T
R

O
N

G
P

»
M

T
 

O
F 

C
O

L
L
E

C
T

IO
N

..
 

S
P

P
lN

o
S

 
IS

S
U

E
 

1N
T

D
 

C
O

N
C

R
E

T
E

-L
IN

E
D

 
P

O
O

L
S

D
IS

C
H

A
R

G
E

..
..
..
..
..
. 

Ib
l.
 

L
/M

IN
"T

 
L
I 

T
'l
U

L
O

G
Y

..
..

..
. 

U
U

A
lE

R
N

A
R

Y
 

F
IL

L
 

A
N

D
 

T
E

R
T

IA
R

Y
 

V
O

L
C

A
N

IC
 

R
O

C
K

S
 

O
V

E
R

L
Y

IN
G

 
G

R
A

N
IT

E
.

i^
P

L
'I
 

liM
F

O
U

M
A

T
lO

N
..
 

E
X

1
E

N
S

IV
E

 
R

E
S

D
R

l 
D

E
V

E
L

O
P

M
E

N
T

 I
 

S
P

O
R

A
D

IC
 

G
A

S
 

D
IS

C
H

A
R

G
E



P
A

G
E

 
0
0
2
3

kT
--'*

 
A

ej
ai

iij
is

Al
 
K
A
L
l
.
j
J
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

I
b
l
.
 

A
S
 
C
A
C
U
3

T'
lT

AI
. 

1)
1 
S
S
O
L
V
U
)
 
S
O
L
I
U
b
.
.
.
 

5t
i9

. 
I (
it

 
H
H
A
L
A
N
U
E
 
(*
 
UI

FF
).

".
. 

u.
l 

S 
IN
 
M
U
/
L

C
O
J
.
.
.
.
.
 

J
.
O
 

L
I
.
.
.
 

0
.
7

AL
. 

H
.
.
 

HE
. 

C
A
.
 

C
L
.
 

C
O
.

F
.
.
.
.
.
.
.
 

1
1
.

H
C
0
3
.
.
.
!
 

1
9
0

S 
. 
. 

. 
*

M
G
.
.
.
 

N
 

S
B
.
.
.
 

N
A
.
.
.
 

1
8
0
.
 

S
I
0
2
.
 

N
B
.
.
.

D
E
L
 
D 

O
F
 
W
A
T
E
R
.
.
.
.
.
.
.

O(
lt
t)
 
O
F
 
W
A
T
E
R
.
.
.
 

-
1
8
.
6

O
T
M
K
K
 
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
I
S
O
T
O
P
E
S
 
D
A
T
A

QU
/H

 J
F
I
C
A
T
I
U
N
 

F 
1E
LU
, 
..

..
. 

1 S
O 
T
O
P
I
C
 
A
N
A
L
Y
S
I
S
 
D
A
T
E
D
 
b
/
1
9
/
7
4
.
 
R
E
P
O
R
T
E
D
 
IN

 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
19
76
.

C
n
M
P
I
L
c
D
 
r
i
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
K
l
L
Y
N
 
1.

C
-
'
M
P
I
L
E
w
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
b
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
O
 
O
T
H
E
R
S
*
 
1
9
7
8
1
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
6
8

R
E
C
O
R
D
 
0
0
0
3
6

 
L
l
i
i
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
ID
t 

0
0
2
7
0
0
9

OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
G
K
E
G
S
O
N
 
H
O
T
 
S
P
R
I
N
G
S
 
(
F
A
I
R
M
O
N
T
)

N
U
M
B
E
R
.
.
.
.
.
.
 
0
3
N
-
O
l
O
W
i
-
0
2
-
B
U
C

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

O
J
N
 
0
1
0
W
 

02
 

SW
 
OF
 
SE
 
N
W
 

L
A
f
/
L
O
N
G
.
.
.
 

^
6
-
0
2
.
6
2
 
N 

1
1
2
-
^
8
.
6
3
 
W

S
T

A
T

E
..

..
..

..
..

..
..

 
M

ON
TA

NA
C

-I
U

N
T

Y
..
..
..
..
..
..
. 

DE
ER

 
LO

DG
E

MA
P 

R
E

F
E

R
E

N
C

E
...

...
 

AN
AC

QN
OA

 
i;6

2
5

0
0

'U
tS

C
lii

ei
iU

U
_A

fc
lQ

_t
O

Jl
Q

llI
Q

M
i»

DA
TE

/C
OL

LE
CT

OR
..

..
..

. 
19

^7
/0

9/
21

 
FO

UR
NI

ER
 A

ND
 R

oa
ER

TS
ON

P
O
I
N
T
 
OF
 
C
O
L
L
E
C
T
I
O
N
.
.
 

S
P
R
I
N
G
S
 
I
S
S
U
E
 
I
N
T
O
 
C
O
N
C
R
E
T
E
-
L
I
N
E
D
 
P
O
O
L
S

I
K
M
^
E
R
A
T
i
M
E
 
(
C
)
.
.
,
.
,
.
 

7J
,

P
F
R
T
I
N
c
N
T
 
L
I
I
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
O
U
A
l
E
R
N
A
R
Y
 
F
I
L
L
 
A
N
D
 
T
E
R
T
I
A
R
Y
 
V
O
L
C
A
N
I
C
 
R
O
C
K
S
 
O
V
E
R
L
Y
I
N
G
 
G
R
A
N
I
T
E

O
T
H
E
R
 
S
A
M
P
L
E
 
I
N
F
O
W
M
A
T
I
O
N
.
.
 
E
X
T
E
N
S
I
V
E
 
R
E
S
O
R
T
 
O
E
v
E
L
O
P
M
E
N
T
l
 
S
P
O
R
A
D
I
C
 
G
A
S
 
D
I
S
C
H
A
R
G
E
 

if
A'
rP
S 

A^
fi

LY
51

S
P

M
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

8
.4

A
l 
K

A
L

1
N

IT
Y

..
..
..
..
..
..
..
. 

1
J

6
. 

A
S

C
A

C
0

3
T 

)T
A

I 
U

lS
S

O
L
V

L
o
 

S
O

L
ID

S
..
. 

b
^
2

. 
M

U
A

LA
N

C
E

 
(*

D
IF

F
).

'.
. 

1
8

.9
IN

 
"1

G
/L

 
jS

Q
lQ

p
tS

 
tQ

^Q
Q

l 
A

G
. 

C
0
3
..
..
. 

3
. 

L
I.
..
 

0
.7

8
A

L
. 

C
K

..
..

..
 

M
G

..
. 

N
H

..
 

0
.3

6
 

F
.
.
.
.
.
.
.
 

N
A

..
. 

1
8
0
. 

S
I0

2
. 

/
/
.

H
E

. 
F

E
(T

Q
T

).
 

N
O

..
. 

S
0
<

t.
. 

1
8

Q
. 

C
A

. 
4
.U

 
H

C
0

3
..

..
 

1
6
0
.

C
L

. 
1

3
.

C
O

. 
K

..
..
..
. 

4
.7

'
H
£
R
.
A
W
A
L
/
f
l
C
A
L
 
D
A
T
A
.
.
.
 
C
O
?
 
= 

1.
1 

M
G
/
L

C
)
M
P
I
L
H
)
 
M
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
1.

C
O

M
P

IL
E

R
 

A
F

F
IL

IA
T

IO
N

..
. 

U
.S

. 
ID

E
O

L
O

G
IC

A
L
 

S
U

R
V

E
Y

R
F

F
E

W
tM

C
H

..
..
..
..
..
..
..
 

L
tO

N
A

H
O

 
A

N
U

 
O

T
H

E
R

S
* 

I9
7

tt



P
A
b
C
 
0
0
2
4

R
E
C
O
R
D
 
0
0
0
3
7

G
E
U
T
H
E
R
M
 
F
I
L
E
 
ID

l 
0
0
2
7
0
1
3

N
A
M
E
 
UK

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
W
A
R
M
 
S
P
R
I
N
G
S
 
(
S
T
A
T
E
 
H
O
S
P
I
T
A
L
)
 

W
r
i
L
/
S
P
R
J
U
G
 
N
U
M
B
E
R
.
.
.
.
.
.
 
0
5
N
-
1
U
W
-
2
4
-
A

W
A
R
I
N
o
 
N
I
.
M
W
E
R
 .
.
.
.
.
.
.
.
.
.
.
 
1
5

TQ
ft
N>
Hj
e-
R.
AN
,G
,E
 

CU
Qt
tt
tl
MA
It
S.
 

CO
UN
TR
Y.
..
..
..

..
..

. 
UN

IT
EO

 S
TA
TE
S 

Ob
N 

01
0W

 
24
 

NE
 

LA
T/

LO
NG

..
, 

46
-1
0*
67
 N

 1
12

-4
7,

67
 *

ST
AT
F.
..
..
..
..

..
..

. 
MO
NT
AN
A

C
O

U
N

T
Y

..
..
..
..
..
..
. 

U
EE

W
 

LO
U

G
E

..
M

A
P

 
U

E
F

E
e
iE

N
C

ti
..
,.
,.
 

A
N

A
C

O
N

D
A

. 
H

6
2

&
U

O
 

S
A

M
P

LE
 

U
L

S
C

d
if

c
Il

Q
U

_
A

C
*Q

_
C

Q
C

,Q
lI

iQ
N

S
D

A
T

E
/C

O
L

L
tC

T
O

R
..
..
..
. 

1
9

6
7

/O
V

/Z
1

 
F

O
U

K
N

1E
H

 
A

N
D

 
R

O
B

E
R

TS
O

N
PO

IN
T 

OF
 
CO

LL
C.
CT
IQ
N.
. 

SA
MP
LE
 F

RO
M 

OU
TF

LO
W 

PI
PE
 s

. 
OF
 H

IL
L.

1
F
M
P
F
.
R
A
T
U
R
E
 
(
C
)
.
.
.
.
.
.
 

7
8
.

PJ
HE

H 
SA

MP
LE

 
IN
FO
RM
AT
IO
N.
. 

SP
RI
NG
S 

IS
SU

E 
FR
OM
 T

OP
 O

F 
CA
RB
ON
AT
E 

MO
UN
DI
 
SO

ME
 G

AS
. 

NO
T 

CO
LL
EC
TE
D

«
A
T
K
g
 
A
N
A
L
X
&
i
S

P
H
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7.
9

Al
 K

A
L

IH
IT

Y
..
..
..
..
..
..
..
. 

1
2
3
. 

A
S

C
A

C
0
3

T
d

T
A

I 
O

IS
S

O
L

V
E

U
 

S
O

L
IU

S
..

. 
H

6
0

.
C

H
A

R
G

E
 

IM
H

A
L

A
N

C
E

 
(%

 
D

IF
F

).
'.
. 

2
.b

A
 l

A
L
^
S

lS
 

IN
 

M
b
/L

 
[S

Q
IQ

P
F

S
 

IQ
^

fl
O

)

A
G
.
.
.
.
 

C0
3.

.'
..

. 
N 

L
I
.
.
.
 

0
.
3
8

A
L
.
.
.
.
 

C
R
.
.
.
.
.
.
 

M
b
.
.
.
 

29
.

H
.
.
.
.
.
 

0
.
4
J
 

F
.
.
.
.
.
.
.
 

N
A
.
.
.
 

12
0.
 

S
I
0
2
.
 

50
.

H
E
.
.
.
.
 

F
E
(
T
Q
T
)
,
 

Nt
i.
..
 

S
0
4
,
.
 

6
0
Q
*

C
A
.
.
.
.
 

1U
U.
 

H
C
0
3
.
.
.
.
 

IS
O.

C
L
.
.
.
.
 

6
.
0

C
O
.
.
.
.
 

K
.
.
.
.
.
.
.
 

24
.

°J
H
t"
? 

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
C
A
P
b
O
N
 
D
I
O
X
I
D
E
 
= 

3.
0 

M
G
/
L
 

BE
f 
p"
aE

;i
C
£
l
^
U
_
I
U
t
a
l
i
E
.
I
C
4
L
l
Q
W

C
O
M
P
I
L
E
D
 
^
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
»
 
M
A
R
I
L
Y
N
 
I.

Cr
,M
PI
L£
P 

A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U.
S.

 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

..
. 

L
E
O
N
A
K
O
 
A
N
D
 
OT
ri
£R
S»
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
3
0

6
E
O
T
H
E
R
H
 
F
I
L
E
 
ID
 I 

0
0
4
6
0
7
0

Of
 

SA
=-
IP
Lt
 
S
O
U
R
C
E
.
.
.
 
W
A
R
M
 
S
P
R
I
N
G
S
 
(
S
T
A
T
E
 
H
O
S
P
I
T
A
L
)
 

W
A
R
I
N
G
 
N
U
M
d
E
R
.
.
.
.
.
.
.
.
.
.
.
 
)5

LO
CA

TI
O

N
 

lii
^f

cl
iit

lie
rE

A
tii

iE
. 

C
U

ttl
iU

U
iA

X
tS

C
'
M
J
N
T
H
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
5
N
 
0
1
U
W
 

24
 

NE
 

L
A
T
/
L
O
N
b
.
.
.
 

4
6
-
1
0
*
6
7
 
N 

1
1
2
-
4
7
.
6
7
 
W

ST
AT
F.
..
..
..
..
..
..
. 

MO
NT

AN
A 

UT
M 

ZO
NE

..
. 

*i
2

CO
UN
TY
..
..
..
..

..
..

. 
UE
ER
 L

OU
GE
 

NO
RT

HI
NG

..
.

GE
OL

OG
IC

 P
RO
VI
NC
E.
. 

36
14
90
.

M
A

P 
R

E
F

E
R

E
N

C
c
..
..
..
. 

A
N

A
C

O
N

D
A

 
i»

6
2
b

o
O

E 
li
£
S

C
!i

ie
ii
U

b
l_

A
t!

tQ
_
tl

ii
iU

II
la

W
i 

D
^

T
E

/C
O

lL
E

C
T

O
R

..
..
..
. 

1
9
?

4
/0

b
/1

9
PO
IN
T 

UF
 
CO

LL
EC
TI
ON
..
 

SA
MP
LE
 F

RO
M 

OU
TF
LO
W 

PI
PE

 A
T 

SO
UT

HS
ID

E 
OF
 H

IL
L,

T
F

M
P

E
R

A
1
U

R
E

 
(
C

)
..
..
..
 

y
/.

O
A

M
fl
lE

N
l 

T
E

M
P

 
(
C

)
..

..
. 

5
.6

O
lS

C
H

A
H

O
t.

..
..

..
..

..
 

ft
O

O
. 

L
/M

IN
D
E
P
O
S
I
T
S
 
OK
 
A
L
T
E
R
A
T
I
O
N
.
.
.
.
 
S
P
R
I
N
G
S
 
I
S
S
U
E
 
F
R
O
M
 
TO
P 

OF
 
C
A
R
B
O
N
A
T
E
 
M
O
U
N
D
.

O
T
H
F
R
 
S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
G
A
S
t
 
B
U
T
 
U
N
C
O
L
L
E
C
T
A
B
L
E
.



PA
GE

 
00

25

6
.
5
 

i
b
l
O
.

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.

Al
 K
AI
 
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

T
O

T
A

I 
D

IS
S

O
L

V
E

D
 

S
O

L
ID

S
..

. 
1
J
1
0
. 

C
H

A
R

G
E

 
IM

B
A

L
A

N
C

E
 

(f
t 

U
lF

F
).

'.
. 

1
.1

 
A

'l
A

L
X

S
lS

 
IN

 
M

G
/L

C0
3.
.'
..
. 

L 
1.

CR
..
.'
..
.

C
S
.
.
.
.
.
.

F.
..

..
..

 
3.

'
F
E
(
T
o
T
)
.

AS
 
H
C
O
J

A
G

. 
. 

 
A

L
..
.

A
S

..
.

H
E

..
.

C
A

..
.

C
A

 +
 M

G
C

O
..
.

C
L

..
.

C
O

..
.

. . 
L

 
O

.U
O

l
9

O
.I

.
2

2
o

.
 .

S
.d

»

0
.
0
5

25
U.

0
.
7

2
6
.

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
O
X
Y
G
E
N
 
S
H
I
F
T
 

:

H
C
O
J
.
.
.
.

H
G
.
.
.
.
.
.

M
2
S
.
;
.
.
.

L
I.

.
M

G
..

M
N

..
N

A
..

N
B

..

0
.3

6
2

2
.

0
.0

5
1
2
0
.

P
B

..
. 

L
 

0
.1

R
B

..
. 

0
.1

6

s.
 . 

. ,
S

B
..

,

S
I0

2
,

S
0

4
..

2
N

..
.

5
6

.
67

o

0
.1

U
E
L
 
D 

O
F
 
W
A
T
E
R
.
.
.
.
.
.
.

U
E
L
 
0(
lb
) 

O
F
 
W
A
T
E
R
,
.
.

-1
52

.3
 1
9.
W7

C
O
M
P
I
L
E
D
 
B
Y
.
.
*
.
.
.
.
.
.
.
.
.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.

S
O
N
O
E
R
E
G
G
E
R
i
 
J
O
H
N
 
L.

M
O
N
T
A
N
A
 
B
U
R
E
A
U
 
OF
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y

MA
HI
NE
K 

AN
O 

OT
HE

HS
I 

19
76
B

R
E
C
O
H
O
 
0
0
0
3
9

G
E
O
j
H
E
R
M
 
F
I
L
E
 
10

1 
0
0
2
7
0
1
2

L
A
T
/
L
O
N
G
,
.
.
 

4
6
-
1
0
.
6
7
 
N
 
1
1
2
-
^
7
.
6
7

NA
MF

, 
OF

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
W
A
R
M
 
S
P
R
I
N
G
S
 
(
S
T
A
T
E
 
H
O
S
P
I
T
A
L
)

W
F
L
L
/
S
H
R
I
W
i
 
N
U
M
B
E
R
.
.
.
.
.
.
 
Ob

N-
lO

rt
-2

<»
-A

.
.
W
»
R
J
N
G
 
N
U
M
B
E
R
.
.
.
.
.
.
.
.
.
.
.
 
15

L
O
C
A
T
I
O
N
 

lO
UN
SH
je
-'
BA
.M
QE
.

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
5
N
 
0
1
0
M
 

2
^
 

N
E

S
T
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A

C
O

U
N

T
Y

..
..
..
..
..
..
. 

O
E

tR
 

L
O

D
G

E
. 

.M
?f

?.
 R

E
F

E
R

E
N

C
E

..
, 
.,

. 
A

N
A

C
pN

D
A

 
1
»
6
2
5
0
0
 

S
A

M
P

LE
 

U
E

S
C

d
iP

jlU
U

_A
G

U
i_

£Q
ti

U
ili

Q
tJ

S
DA

TE
/C

OL
LE

CT
OR

..
..

..
. 

i9
6b

/0
4/

oe
 M

ON
TA
NA
 B

UR
EA

U 
OF

 M
IN
ES
 A

ND
 G

EO
LO
GY

P
O
I
N
T
 
O
F
 
C
O
L
L
E
C
T
I
O
N
.
.
 

S
A
M
P
L
E
 
F
R
O
M
 
O
U
T
F
L
O
*
 
P
I
P
E
 
S.
 
O
F
 
H
I
L
L
 

T
F
M
P
E
R
A
T
U
R
E
 
(C

).
 .
.*
.,
. 

7
1
,
 

n
i
S
C
H
A
P
(
i
£
.
.
.
.
.
.
.
.
.
.
.
 

?
2
7
.
 

L
/
M
I
N

S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
S
P
R
I
N
G
S
 
I
S
S
U
E
 
F
R
O
M
 
T
O
P
 
O
F
 
C
A
R
B
O
N
A
T
E
 
M
O
U
N
O
l
 
S
O
M
E
 
G
A
b
»
 
N
O
T
 
C
O
L
L
E
C
T
E
D

A
S

 
C

A
C

0
3

A
L

K
A

L
iN

lT
Y

. 
A

N
A

L
/l
il
S

 
IN

A
G

.
A

L
.

H
..

H
A

.
H

E
.

C
A

.
C

L
.

C
0
3
.
.
.
.
.
 
N

F
E
+
3
.
.
.
.
 

F
E
(
T
O
T
)
.
 

H
C
O
J
.
.
.
.

1
.
3
 

26
V)

Mb
..
.

NA
*K
, 

Nd
..

. 
N0

3.
.

CO
MP
IL
ED
 B

Y.
..
..
..
..
..
. 

FA
LL
S.
 
MA
RI
LY
N 

i.
CO
MP
IL
ER
 A

FF
IL
IA
TI
ON
..
. 

u.
s.

 
ot

oL
Od

iC
AL
 S

UR
VE

Y
R
F
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

I 
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
B

17
. 

15
0,

50
4,

70
0<

0!
"H
l«
 
A
N
A
L
Y
T
I
C
A
L
 
J
A
J
A
.
.
.
 
N 

N
O
T
 
D
E
T
E
C
T
E
D



P
A
G
E
 
0
0
2
6

R
E
C
O
R
D
 
0
0
0
4
0

G
E
O
T
H
E
R
M
 
F
I
L
E
 
10

! 
0
0
2
7
0
1
4

N
A
M
E
 
OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
W
A
R
M
 
S
P
R
I
N
G
S
 
(
S
T
A
T
E
 
H
O
S
P
I
T
A
L
)
 

W
F
L
L
/
S
P
R
I
N
G
 
N
U
M
B
E
R
.
.
.
.
.
.
 
n
5
N
-
1
0
W
-
2
4
-
A

_
,
W
A
R
I
N
G
 
N
U
M
B
E
R
.
 
 
 
 
 
 
 
.
.
.
 
1
5

LO
C

AT
IO

N
 

TO
W

N
SH

^p
gR

A^
G

E 
C

Q
Q

K
M

M
A

I^
S

C
O

U
N

T
R

Y
..

..
..
..
..
..
 

UN
IT

ED
 

ST
AT

ES
 

U&
N 

oi
ow

 
24

 
NE

 
LA

T/
LO

N
G

...
 

46
-io

*6
7 

N 
11

2-
47

.6
7 

M
ST
AT
E.
..
..
..
..
..
..
. 

MO
NT
AN
A

CO
UN

TY
..

..
..

..
..
..
. 

DE
ER

 L
OD

GE
..
.M
AP
 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

A
N
A
C
O
N
D
A
^
 1

 »
6
2
b
u
O

D
A
T
E
/
C
U
L
L
E
C
T
O
K
.
.
7
.
.
.
7
 

1
9
?
4
/
0
b
/
2
1
 
R
O
b
E
R
T
S
D
N
*
 
F
O
U
R
N
I
E
R
 
A
N
D
 
S
T
R
O
N
G
 

P
O
I
N
T
 
OF
 
C
O
L
L
E
C
T
I
O
N
.
.
 

S
A
M
P
L
E
 
F
R
O
M
 
O
U
T
F
L
O
W
 
P
I
P
E
 
S.

 
OF

 
H
I
L
L
 

T
F
M
P
E
K
A
T
U
K
E
 
(
O
.
  
.'
..
. 

7«
. 

0
1
S
C
H
A
R
u
E
.
.
.
.
.
.
.
.
.
.
.
 

U
4
.
 

L
/
M
I
N

SA
-I
PL
E 

I
N
F
O
R
M
A
T
I
O
N
.
.
 
S
P
R
I
N
G
S
 
I
S
S
U
E
 
F
R
O
M
 
T
O
P
 
OF
 
C
A
R
B
O
N
A
T
E
 
M
O
U
N
D
I
 
S
O
M
E
 
G
A
S
*
 
N
O
T
 
C
O
L
L
E
C
T
E
D
.

Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1U
O.
 

AS
 
C
A
C
0
3

A
6
.
.
.
.
 

C
O
J
.
.
.
.
.
 

L
I
.
.
.
 

0
,
4
2
0
 

S
.
.
.
,
 

D
E
L
 
0 

OF
 
W
A
T
E
R
.
.
.
.
,
,
.
 

-
1
5
2
*
3

A
L
.
.
.
.
 

C
R
.
.
.
.
.
.
 

M
G
.
.
.
 

22
* 

S
B
.
.
.
 

D
E
L
 
0(
18
) 

OF
 
W
A
T
E
R
.
.
.
 

-
1
9
,
9
7

B
.
.
.
.
.
 

0
.
3
 

F
.
.
.
.
.
.
.
 

2
.
4
 

N
A
.
.
.
 

13
0.
 

S
I
0
2
.
 

56
.

H
K
.
.
.
.
 

F
E
(
T
O
T
)
.
 

N
B
.
.
.
 

S
0
4
.
.
 

9
4
Q
.

C
A
.
.
.
.
 

19
u.

 
H
C
0
3
.
.
.
.
 

22
0.

C
0
»
 
 
»
.
 

"
.
.
.
.
.
.
.
 

23
.

L
C
A
I
1
U
V
 

C
>
M
P
I
L
E
D
 
d
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y
 

R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
K
D
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
B

R
E
C
O
R
D
 
0
0
0
4
1

QE
6r

«e
'*

a_
s'

Ml
t!

LE
-£
lL
E 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
ID

l 
0
0
2
7
0
7
5
 

N
A
M
E
 
OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
W
A
R
M
 
S
P
R
I
N
G
S
 
(
S
T
A
T
E
 
H
O
S
P
I
T
A
L
)

W
H.

L/
SP

RI
NG

 N
U

M
B

E
R

...
...

 
oS

N
-io

rf
-^

-A
.
.
W
^
R
J
N
G
 
N
D
M
O
E
H
.
.
.
.
.
.
.
.
.
.
.
 
1
5

LQ
CA
TI
OU
 

yo
w^

sm
gr

 R
AN
GE
 

CQ
U^

D^
NA

TL
S

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT
ED
 S

TA
TE
S 

05
N 

OI
OW

 
24
 

NE
 

LA
T/

LO
NG

..
, 

46
-1

0.
67

 N
 1

12
-4

7,
67

 M
ST
 A 
TF
:.
..
..
..
..
..
..
. 

MO
NT
AN
A

CO
UN
TY
..
..
..
..
..
..
. 

DE
ER

 L
OD

GE
RE
FE
RE
NC
E.
..
..
. 

AN
AC

ON
DA

 
i»
62
50
0

DU
E/

CO
LL

EC
TO

R.
.7

..
..

 
19

76
/0

9/
10

 U
.S

. 
GE
OL
OG
IC
AL
 S

UR
VE
Y 

PO
IN

T 
uF
 C

OL
LE

CT
IO

N.
. 

SA
MP
LE
 F

RO
M 

FL
Oh
/-
Pi
P£
 S

. 
OF

 H
IL

L
TF

 M
p

F
.R

A
 F

U
R

E
 

(C
).

.
v
.
.
.
 

7
8

. 
D

lS
C

H
A

P
ii
E

..
..
..
..
..
. 

1
«

9
. 

'L
/M

IN
SA
MP
LE
 
IN
FO
RM
AT
IO
N.
. 

SP
RI
NG
S 

IS
SU

E 
FR

OM
 T

OP
 O

F 
CA

RB
ON

AT
E 

MO
UN

DI
 
SO

ME
 G

AS
* 

NO
T 

CO
LL

EC
TE

D

P
M
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

b
.
b

A
l
K
A
t
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

2
u
B
.
"
 

AS
 
C
A
C
0
3

A
N
A
L
Y
S
I
S
 
IN

 
M
O
/
L
 

jb
,U
4-
(t
Et
S,

A(
>.
..
. 

Co
J.

.'
..

. 
L
I
.
.
.
 

4
2
0
.

H
.
.
.
.
.
 

3u
y.
 

F.
..

.*
..

. 
N
A
.
.
.
 

S
I
0
2
.
 

bJ
.



P
A
G
E
 
0
0
2
7

M
E
.
.
.
.
 

F
E
(
T
O
T
)
.
 

C
A
.
.
.
.
 

HC
03
.'
..
. 

Cl
. 
..
..
 

S
.
/

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
C
0
2
 
=

N
d
.
.
.
 

25
4.

9i
 
M
G
/
L
I
 
G
R
O
S
S
 
A
L
P
H
A

S
O
t
.
.
 

6
b
0

. 

27
 
P
I
C
O
C
U
H
I
E
S
/
L
 t
 
G
R
O
S
S
 
B
E
T
A
 
  

40
 
P
I
C
O
C
U
R
E
S
/
L
.

CO
MP

IL
ED

 B
Y.
..
..
..
..
..
. 

FA
LL
S*
 M

AR
IL
YN
 i

.
C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
b
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y
 

R
F
F
E
R
t
N
C
E
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
 i
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
4
2

P
L
t
-
t
l
L
E
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
ID
 I 

0
0
4
6
0
8
8
 

UK
 
S
A
M
P
L
t
 
SU
ll
RC
E.
..
 
W
A
R
M
 
S
P
R
I
N
G
S
 
S
T
A
T
E
 
H
O
S
P
I
T
A
L
 
W
E
L
L

W
f
L
L
/
S
P
R
I
N
G
 
N
U
M
B
E
R
.
.
.
.
.
.
 
0
5
N
-
1
0
W
-
1
 3
-
U
C
C

LO
G 
AT
 I 
bu
 

TQ
WN
SH
IP
-R
.A
.N
.G
.E
, 

CO
Ot

il
ii

UA
lL

Si
C
<
)
U
N
T
*
r
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

U
5
N
 
0
1
0
W
 

13
 

SW
 
OF
 
SM
 
SE
 

L
A
T
/
L
O
N
G
.
.
.
 

4
6
-
1
2
.
3
3
 
N 

1
1
2
-
5
3
.
0
0
 
W

S
T
A
T
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A

C
O
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

O
E
t
R
 
L
O
D
G
E

M<
\P
 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

A
N
A
C
O
N
D
A
 
U
6
2
5
0
0

O
J
H
F
H
 
L
O
C
A
L
I
T
Y
 
I
N
F
O
R
M
A
T
I
O
N
!
 

W
t
L
L
 
L
O
C
A
T
E
U
 
A
D
J
A
C
E
N
T
 
T
O
 
H
E
A
T
I
N
G
 
P
L
A
N
T
 

S
A
M
P
L
E
 
U£

.S
Cb

ii
Ei

Il
ai

i_
4W

Q_
ta

bl
Ui

li
Ql

iS
D
A
T
E
/
C
O
L
I
 E
C
T
O
R
.
 .
..
..
. 

1
9
8
0
/
0
^
/
1
6
 
S
O
N
U
E
R
E
G
G
E
R
t
 
J
O
H
N
 
L.

SA
MP
LE
 N

UM
BE
R.

..
..

..
..

 
ao
oo
o6
j

P
O
I
N
T
 
OF
 
C
O
L
L
E
C
T
I
O
N
.
.
 

U
I
S
C
H
A
R
G
E
 
P
I
P
E
 
A
B
O
U
T
 
5 

FT
. 

F
R
O
M
 
C
A
S
I
N
G

T
E
M
P
E
R
A
T
U
R
E
 
(
C
)
.
.
.
.
.
.
 

ft
7.

T
E
M
P
 
(
C
)
.
.
.
.
.
 

5
.
6

U
E
P
T
H
 
C
M
)
.
.
.
.
.
.
 

^5
7.

DI
SC
MA
HG
E.
..
..
..
..
..
 

R7
. 

L/
MI
N

PE
HT

IN
tN

T 
Ll

fH
OL

OG
Y.

 .
..
..
. 

TE
RT
IA
RY
 S

EO
IM
EN
TS

OT
HF

.R
 S

AM
PL

E 
IN

FO
RM

AT
IO

N.
. 

RE
DR
IL
Ll
^G
 I

N 
19

81
 
IN

CR
EA

SE
D 

FL
OW

 T
O 

43
 G

PM
. 

OD
OR

 S
TH

QN
Gi

 G
AS
 B

Uf
lB

LE
St

 F
OA
M 

(D
RI

LL
IN

G 
DE

TE
RG

EN
T?

) 
-C

HE
MI

CA
L 

DA
TA

 N
OT
 V

ER
IF

IE
D.

A
T
F
t
f
.
:
A
!
M
L
m
S
.
 

U
/
v
T
E
/
A
N
A
L
Y
S
T
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1
9
8
0
/
0
7
/
3
1
 
A
B
E
R
C
R
O
M
B
I
E
t
 
F
R
A
N
K
 
N.

P
H
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.
0
3

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

16
62
.

Al
 K
A
I
.
I
N
I
T
Y
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
 

<>
JU
. 

A
S
 
C
A
C
0
3

Tn
TA
I.
 
D
I
S
S
O
L
V
E
D
 
S
O
L
I
D
S
.
.
.
 

U
7
3
.

IM
BA
LA
NC
E 

c*
 O

IF
F)

."
..

 
3.
5

IN
 
M
G
/
L
 

1&
Q1
QP
.E
S 

(
Q
^
Q
Q
I

A
G
.
 

C
0
3
.
.
.
.
.
 

L
I
.
 

0
.
4
3

AL
. 

C
R
.
.
.
.
.
.
 

M
G
.
 

2
5
.

A
S
.
 

C
S
.
.
.
.
.
.
 

M
N
.
 

0
.
2
2

8
.
.
 

F
.
.
.
.
.
.
.
 

3
.
7
 

N
A
.
 

1
1
4
.
 

S
I
0
2
.
 

3t
t.

H
F
.
 

F
E
(
T
O
T
)
.
 

11
. 

N
B
.
 

S
0
4
.
.
 

6
8
5
.

M
I
.
 

G
A
.
 .
.'

..
. 

N
H
4
 

S
R
.
.
.
 

3
*
4

C
A
.
 

£
1
0
.
 

H
C
O
J
.
.
.
.
 

2
9
0
.
 

N
U
3
 

0
.
0
4

C
L
.
 

7.
1

, .
..
C

U
«
 

t.
 

. 
K

, ,
.,

,.
. 

3
2

. 
tt

tF
 F

H
E

ri
C

t _
 S

da
_l

U
L

fc
lI

lE
:iC

.A
II

Q
N

|
C

o
M

P
lL

tD
 
li
Y

.
.
.
.
.
.
.
.
.
.
.
.
 

S
O

M
U

E
R

E
G

G
E

^t
 

JO
H

N
 

L
.

CO
MP

IL
ER

 A
FF
IL
IA
TI
ON
..
. 

MO
NT
AN
A 

BU
RE

AU
 O

F 
MJ

NE
S 

AN
D 

GE
OL
OG
Y

R
F
F
E
R
t
N
C
t
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

*S
OH

UE
WE

G(
iE

R»
 
J
O
H
N
 
L.
» 

M
B
M
G

R
E
C
O
R
D
 
O
U
0
4
3
 

ii
E6
TH
E^
tl
_S
AM
BL
c.
-.
Li
LE
: 

G
t
O
j
H
E
R
M
 
F
l
L
t
 
1U

I 
0
0
4
6
0
1
8



P
A
G
E
 
0
0
2
8

£ 
O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
H
R
O
U
l
\
S
 
H
O
T
 
S
P
R
I
N
G
S

L
O
C
 x
Tl

OI
J

C
O

U
N

T
R

Y
..

..
..

..
..

..
 

U
H

1T
F

.U
 

S
T

A
T

E
S

 
1

/N
 

0
1
8
E

 
1

9
 

S
E

 
O

F 
N

tt
 

S
E

 
L

A
T

/L
U

N
G

..
. 

4
3
-1

3
.0

2
 

N
 

1
0
9
-2

8
.2

7
 

W
sr
AT
F.
..
..
..
..
..
..
. 

MO
NT
AN
A 

UT
M 

ZO
NE
..
. 

+ 1
2

CO
UN

T*
..

..
..

..
..

..
. 

FE
RG

US
 

NO
RT
HI
NG
..
. 

47
85
83
2.

G
t
-
O
L
O
G
l
C
 
P
R
O
V
I
N
C
E
.
'
.
 

6
2
4
1
7
8
.
 

. 
.
C
^
P
.
 R
E
F
E
w
E
N
C
i
i
.
.
.
.
.
.
 

L
E
w
i
s
T
O
w
f
N
 
l
»
6
2
5
u
O

D
A
T
E
/
C
O
L
L
E
C
T
O
R
.
.
.
!
.
.
7
 

1
V
7
5
/
U
9
/
2
3
 
R
.
D
.
F
.
 
(
U
S
G
S
-
W
R
U
)

,.
 

M
B
M
G
 
A
N
A
L
Y
S
I
S
 
N
O
.
 
/
5
M
1
5
1
0
 

(L
 
(
C
)
.
.
.
.
.
.
 

i y
.
 5

.
.
.
.
.
.
.
.
.
.
.
.
 

2
5
6
5
2
2
.
L
/
M
l
N

L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
S
P
R
I
N
G
 
R
I
S
E
S
 
I
N
T
O
 
P
O
N
D
 
F
R
O
M
 
A
L
L
U
V
I
U
M
 
O
V
E
R
L
Y
I
N
G
 
C
R
E
T
A
C
E
O
U
S
 
R
O
C
K
S
 
(
K
O
T
E
N
A
I
 
O
R
 
C
O
L
O
R
A
D
O
)
.

O
F
 
H
E
C
H
A
R
G
E
 
M
A
Y
 
B
t
 
J
U
U
i
T
H
 
M
O
U
N
T
A
I
N
S
 
T
O
 
T
H
E
 
E
A
S
T
.
 

S
A
M
P
L
E
 
I
N
F
O
W
M
A
T
I
O
N
,
.
 
U
S
t
U
 
F
O
R
 
I
R
R
I
G
A
T
I
O
N
.

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
M
C
E
.
.
.
.
.
 

8
8
2
.
 

 
Al

 K
AI
 
I'
M!
 r
Y.

 .
.
.
.
.
.
.
.
.
.
 .
. 
..
 

O
 
1
9
5
.
 

A
S
 
C
A
C
0
3

T
o
T
A
I
 
n
l
S
b
O
L
V
c
U
 
S
O
L
I
D
S
.
.
.
 

6
2
2
.

C
H
A
R
G
E
 
I
M
B
A
L
A
N
C
E
 

(*
 
D
l
F
F
)
.
*
.
.
 
8
.
1

A
 
lA

L
X

ii
lS

 
IN

 
I-

IG
/L

 
{S

.O
LQ

P
F

.S
 

(0
^0

,0
,1

,
A

G
 .
. 

. 
. 

C
O

3
,.
..
. 

N
A

L
..

..
 

C
R

..
..
..
 

M
G

..
 

4
0
.3

A
S

..
..

 
C

S
..

..
..

 
M

N
..
 

L
 

0
.0

1
H

..
..
. 

F
.
.
.
.
.
.
.
 

1
.3

 
N

A
..
 

3
.4

 
S

I0
2
. 

d
.9

M
E

..
..
 

F
E

(T
O

T
).

 
L

 
O

.O
l 

N
H

..
 

S
0
4
..
 

3
3
6
.

C
A

..
..

 
1

3
-3

. 
M

C
0
3
..
..
 

1
9
5
. 

N
0

3
. 

0
.8

C
l 

. 
. 

. 
. 

0
.9

5
C

O
..
..
 

K
.
.
.
.
.
.
.
 

1
.4

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
7
8
/
0
6
/
1
4
!
 
T
E
M
P
.
 
= 

19
.8
 
C 

I 
F
L
O
W
 
s 

2
8
3
5
2
 
L
/
M
J
N
.
I
 
S
.
C
.
=
 
90
0 

U
M
H
O
S
/
C
M
.
I
 
P
H
 
= 

7
.
3
2
 

tt
y«
H 
I
f
I
C
A
J
I
O
N
 
F
I
t
L
D
,
.
.
.
.
 
A
L
K
A
L
I
N
I
T
Y
 
NO
T 

D
E
T
E
R
M
I
N
E
D
 
IN

 
TH
E 

F
I
E
L
D

HY
..
 .
..
..
..
..
. 

SO
NU

ER
EG

GE
R.

 
JO
HN
 L

.
C>

MP
IL

EP
 
AF
FI
LI

AT
IO
N.
..
 

MO
NT

AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL

OG
Y

.
.
.
 

S
O
N
O
E
R
t
G
G
E
W
 
A
N
O
 
0
1
H
£
R
S
t
 
1
9
7
7

R
E
C
O
R
D
 
0
0
0
4
4

G
E
O
T
H
E
R
M
 
F
I
L
E
 
I
D
l
 

0
0
4
6
0
2
4
 

S
A
M
P
L
t
 
S
O
U
R
C
E
.
.
.
 
D
U
R
F
E
E
 
C
R
E
E
K
 
S
P
R
I
N
G
S
 
(
N
O
.
 
2)

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT

ED
 S

TA
TE

S 
I^

N 
U2

3E
 

19
 

NW
 O

F 
NW
 

LA
T/
LO
NG
..
. 

46
-4

7.
55

 N
 
io
a-
52
.5
2 

w
ST
AT
F.
..
..
..
..
..
..
. 

MO
NT
AN
A 

UT
M 

ZO
NE
..
. 

+1
2

CO
IM
TY
..
..
..
..

..
..

. 
FE
RG
US
 

NU
RT
HI
NG
..
. 

51
34

0/
9.

GE
OL

OG
IC

 
PR

OV
IN

CE
..

 
66

21
56

.
R
O
U
N
O
U
P
 
1
!
2
5
0
0
0
0

:w
 
L
O
C
A
L
I
I
f
 
I
N
F
O
R
M
A
T
I
O
N
!
 

S
P
R
I
N
G
S
 
A
L
O
N
G
 
N
O
R
T
H
 
F
L
A
N
K
 
O
F
 
U
U
R
F
E
E
 
C
R
E
E
K
 
D
U
M
E
.
 
O
N
 

S
E
 
S
I
D
E
 
OF

 
M
A
D
I
S
O
N
 
R
l
D
G
E
t
 
U
P
 
D
U
R
F
E
E
 

C
A
N
Y
<
;
U
,
 
E
L
c
V
.
 
5
1
0
0
 
F
T
.

E
C
F
O
R
.
 .
.
.
.
.
.
 

!
9
7
'
V
O
b
/
1
3
 
O
O
N
O
V
A
N
.
 
J
.
J
.

IR
E 

(C
) 
.
.
.
.
.
.
 

?
1
.
1

A 
iH

IE
iX

T
 

T
E

M
P

 
(
C

)
..

..
. 

1
.6

i.
.
.
.
.
.
.
.
.
.
.
 

B
/U

b
. 

L
/M

IN
LI
 I
H
O
L
.
O
G
Y
.
.
.
.
 .
..
 
S
P
R
I
N
G
S
 
IN
 
M
A
D
I
S
O
N
 
L
I
M
E
S
T
O
N
E
,



P
A
G
E
 
0
0
2
9

P
'
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.
2
5

C 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

1
*
6
0
.

CO
MP

IL
ED

 H
Y.

 .
..
..
..
..
..
 

SO
ND
EK
EG
GE
R*
 
JO

HN
 L

.
CO

MP
IL

ER
 A

FF
IL
IA
TI
ON
..
. 

MO
NT

AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL

OG
Y

..
..

..
..

..
..

 
SO

NO
EH

EG
GE

K 
AN
U 

OT
HE

RS
* 

19
77

1 
WA
RI
NG
* 

19
65

R
E
C
O
R
D
 
0
0
0
4
5

 *
«
»
M

W
M

*
»
*
»
"

*
w

w
,«

B
v

«
»

*
»

«
m

v
«

w
«M

W
W

M
,a

»
w

«
.«

i«
i

HB
«
i«

*
fl

»
v
«
»
v
«
*
v
*
"

'»
«
W

«
*
4
W

w
»
«
iv

M
*
«
B

«
«
<

B
M

iv
W

4
»
«
»
M

B
M

iM
i 
 
  
 
 
i
v
*
 M

W
M

«
»
M

»
J
M

B
M

V
M

B 
 
  
 
 
 
»

 M
^

*
  
 
 
 
 
 
 
 
 
 W

 9
  
 
 
<

 
 
 
 
 
»

 
 
 «

  
 »

 »
»
  

<
  

»
  

Gi
6r
«E
RC
i_
SA
M.
EL
£_
t:
iL
£.
 

G
E
O
j
H
E
R
M
 
F
I
L
E
 
1U

I 
0
0
2
7
0
6
4

N
A
M
E
 
OF

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
B
O
Z
E
M
A
N
 
(
F
E
R
R
I
S
)
 
H
O
T
 
S
P
R
I
N
G
S

k
^
L
L
/
S
P
R
I
N
G
 
N
U
M
B
E
R
.
.
.
.
.
.
 
0
2
S
-
0
4
E
-
1
4
-
O
A
O

LO
CA
TI
ON

.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
2
S
 
O
O
^
E
 

1
4
 

S
E
 
O
F
 
N
E
 
S
E
 

L
A
T
/
L
O
N
(
i
.
.
.
 

4
5
-
3
9
.
6
3
 
N
 
1
1
1
-
1
1
.
1
7
 
M

ST
AT
F.
 .
..

..
..

..
..

..
 

MO
NT
AN
A

CI
UN

TY
..

 .
..
..

..
..

..
 

GA
LL
AT
IN

RE
FE

RE
NC

E 
..

..
..

 
BO
ZE
MA
N 

11
62
50
0

"U
E

S
C

!i
ie

ii
Q

b
l_

A
fc

lQ
_

a
Q

li
U

i l
iQ

U
JS

 
O

A
T

E
/C

O
L

I.
E

C
T

O
H

..
..

..
. 

1
9

7
4

/0
8

/2
1

 
R

O
B

E
H

TS
O

N
» 

F
O

U
R

N
IE

R
 

A
N

D
 

S
TR

O
N

G
T
F
M
P
E
K
A
T
U
M
E
 
(
C
)
,
.
.
.
.
,
 

5
1
.
0

D
I
S
C
H
A
R
G
E
.
.
 .
.
.
.
.
.
.
.
.
 

1
8
9
.
 

L
/
M
I
N

L
I
T
H
O
L
O
G
Y
.
 .
.
.
.
.
.
 
T
H
I
C
K
 
A
L
L
U
V
I
U
M
 
A
N
D
 
T
E
R
T
I
A
R
Y
 
F
I
L
L

A
L
K
A
L
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

U
l
.
 

A
S
 
C
A
C
0
3

T
O
T
A
L
 
U
I
S
S
O
L
V
E
O
 
S
O
L
I
D
S
.
.
.
 

4
/
1
.

CH
AK

GL
 
IM
BA
LA
NC
E 

(%
 D

IF
F)
J.
. 

b.
7

A 
'f

tL
YS

IS
 
I
N
 
M
O
/
L
 

I
S
f
l
T
Q
P
f
S
 
(
Q
/
Q
Q
)
 

A
G
.
 

C
0
3
.
.
.
.
.
 

L
I
.
.
.
 

0
.
0
4

A
L
.
 

H
.
.
 

D
E
.
 

C
A
.
 

C
L
.
 

.
.
.
.
C
O

C
H
.
.
.
.
.
.
 

M
G
.
.
.
 

1
.
6

O
.
l
b
 

F.
 .
.
.
.
.
.
 

7
.
5
 

N
A
.
.
.
 

1
3
5
.
 

S
I
0
2
.
 

6
4
.

F
E
(
T
Q
T
)
.
 

M
B
.
.
.
 

S
0
4
,
.
 

U
Q
 

H
.
5
 

H
C
0
3
.
.
.
.
 

1
6
0
.
 

b«
>.

K.
 .
.
.
.
.
.
 

3
.
2

C
O
M
P
l
L
t
O
 
H
Y
.
.
 .
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
«
I
L
Y
N
 
I.

CO
MP

IL
ER

 A
FF
IL

IA
TI

ON
..

. 
u.
s.
 
GE
OL
OG
IC
AL
 S

UR
VE

Y
H
K
F
E
R
L
N
C
L
'
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

I 
E
O
N
A
K
U
 
A
N
D
 
Of

 H
E
N
S
.
 
1
9
7
8
1
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
6
B

R
E
C
O
R
D
 
0
0
0
4
6

Q
e
6
r
H
E
»
M
.
_
S
4
:
3
t
i
L
E
-
L
i
L
E
 

6
E
O
T
H
E
R
M
 
F
I
L
E
 
iU
l 

0
0
2
7
0
6
3

N
A
M
E
 
O
F
 
S
A
H
P
L
t
 
S
O
U
R
C
E
.
.
.
 
R
O
Z
E
M
A
N
 
(
F
E
R
R
I
S
)
 
H
O
T
 
S
P
R
I
N
G
S
 

. 
. 
W
F
L
L
/
S
P
K
I
U
G
 
N
U
M
U
E
R
.
.
.
.
.
.
 
0
2
S
-
0
4
E
-
1
4
-
O
A
U

LO
G 

a 1
 1 
OM

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT

ED
 S

TA
TE
S 

U2
S 

OO
^E

 
14

 
SE

 O
F 

NE
 S

E 
LA

T/
LU

NG
..

. 
45

-3
9.

63
 N

 1
11
-1
1.
17

ST
AT
E.
..
..
..
.*
..
..
. 

MO
NT
AN
A

C
O
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

G
A
L
L
A
T
l
N

M»
\P
 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

B
O
Z
E
M
A
N
 

1 
1
6
2
5
0
0

"
DA
TE
/C
OL
I 
EC
TO
H.
 .
..
'.
..
 

i9
64
/u
/i
4 

MO
NT
AN
A 

ST
AT
E 

BO
AR
D 

OF
 H

EA
LT

H
DI

SC
HA

RG
E.

..
..

..
..

..
 

?2
7.
 

L/
MI
N

PE
RT

IN
EN

T 
LI
TH

OL
OG

Y.
..

..
..

 
TH
IC
K 

AL
LU

VI
UM

 A
ND
 T

ER
TI

AR
Y 

FI
LL
.

A
L

K
A

L
IN

IT
Y

..
..

..
..

..
..

..
. 

n
o

. 
AS

 
CA

C0
3

IN
 
MO

/L
 

IS
.O

IQ
PE

S



P
A
G
E
 
0
0
3
0

A
G
.
.
.
.
 

C
0
3
.
.
.
.
.
 

2
1
.

A
L
.
.
.
.
 

C
R
.
.
.
.
.
.
 

M
G
.
.
.
 

N
H
.
.
.
.
.
 

F
.
.
.
.
.
.
.
 

1
3
.

t
t
A
.
.
.
.
 

F
E
O
.
.
.
.
 

N
A
*
K
.
 

1
5
0
.

M
E
.
.
.
.
 

F
E
(
I
Q
T
)
.
 
N
 

N
b
.
.
.
 

S
0
4
,

C
A
.
.
.
.
 

1
2
.
 

H
C
0
3
.
'
.
.
.
 

9
1
.
 

N
0
3
.
.
 

N
C
L
.
.
.
.
 

5
t
.

A
N
A
L
Y
T
I
C
A
L
 
O
A
J
A
.
.
.
 
D
|
S
S
O
L
V
t
D
 
N
I
T
R
A
T
E
 
A
S
 
N
«
 
.
0
0

CO
MP

IL
ED

 H
Y,
..
..
..
..
..
. 

FA
LL
S*
 
MA
RI
LY
N 

i.
CO
MP

IL
ER

 A
FF
IL
IA
TI
ON
..
. 

u.
s.

 G
EO
LO
GI
CA
L 

SU
RV
EY

R
F
F
E
R
E
N
C
e
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
*
 
19

78
1 

M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
6
8

R
E
C
O
R
D
 
0
0
0
4
7

Q
E
o
r
H
E
R
t
l
_
S
A
a
B
L
E
-
t
J
L
E
 

G
E
O
J
H
E
R
M
 
F
I
L
E
 
10

1 
0
0
2
7
0
6
6

N
A
M
E
 
OF

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
,
 
R
O
Z
E
M
A
N
 
(F
ER
RI
S)
 
H
O
T
 
S
P
R
I
N
G
S

.
.
W
F
X
L
/
S
P
R
I
N
G
 
N
U
M
B
E
R
.
.
.
.
.
.
 
0
2
S
-
0
4
E
-
1
4
-
D
A
D

LQ
OA

Tl
Oi

^ 
LU

li
NS

-t
Jl

gT
RA

NQ
F.

 
CQ
Qi
iU
lU
Al
j^
^

CO
UM
TK
V.
..
..
. 
 .
..
. 

UN
IT
ED
 S

TA
TE
S 

o2
s 

oo
4E
 

i4
 

SE
 O

F 
NE
 S

E 
LA
T/
LO
NG
,,
. 

45
-3

9.
63

 N
 1

11
-1
1.
17
 w

S
F
A
T
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A

C 
)
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

G
A
L
L
A
T
I
N

R
E

F
E

R
E

N
C

E
..
..
..
 

bO
^E

M
A

N
 

U
6

2
5

0
0

DA
TE

/C
ai

.l
.E

CT
OR

. 
..

..
..

 
1
9
7
6
/
0
7
/
0
9
 
U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

T
F
M
P
E
R
A
T
I
W
E
 
(
C
)
.
.
.
.
.
.
 

5
4
.
4

L
1
T
H
O
L
O
G
Y
.
 .
.
.
.
.
.
 
T
H
I
C
K
 
A
L
L
U
V
I
U
M
 
A
N
D
 
T
E
R
T
I
A
R
Y
 
F
I
L
L
.

S
P
E
C
|
F
I
C
 
C
O
N
O
U
C
T
A
N
C
E
.
.
.
.
.
 

81
9.

A
N
A
L
Y
S
I
S
 
I
N
 
M
O
/
L
 

^
Q
j
Q
P
E
S

H
.
.
.
.
.
 

F
.
 .
.
.
.
.
.
 

1
0
.
 

N
A
.
.
.
 

S
I
0
2
.
 

6
3
,

HF
,.

..
. 

F
E
(
T
O
T
)
.
 

N
B
.
.
.
 

S0
<f
..
 

U
f
l
.

II
I.
..
. 

b
A
.
.
.
.
.
.
 

N
H
4
.
.
 

S
R
.
.
.
 

0
*
1
6
0

CL
. 
..

. 
bu
*

O
T
H
F
H
 
A
N
A
L
Y
T
I
C
A
L
 
O
A
T
A
.
.
.
 
G
R
O
S
S
 
A
L
P
H
A
 
= 

1 
P
I
C
O
C
U
R
I
E
/
L
.
 
A
N
D
 
G
R
O
S
S
 
B
E
T
A
 
« 

<» 
P
I
C
O
C
U
R
I
E
S
/
L
*

C.
iM
Pl
LE
O 

HY
. 
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C
U
1
P
I
L
E
P
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
F
F
E
H
t
N
C
E
.
.
.
.
.
.
 .
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
.
 
19
78
1 

M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
6
U

N
A
M
E
 
OF

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
BO
ZE
rt
AN
 
(F
ER
RI
S)
 
HU
T 

S
P
R
I
N
G
S
 

..
 W
t'
LL
/S
PP
IN
O 

N
U
M
B
E
R
.
.
.
.
.
.
 
O
Z
S
-
O
^
E
-
1
4
-
U
A
D

LO
C'

VT
IO

U

R
E
C
O
R
D
 
0
0
0
4
8
 

G
E
O
J
H
E
R
M
 
F
I
L
E
 
10

1 
0
0
2
7
0
6
5

C
D
I
N
T
H
Y
.
.
.
.
.
.
 .
..

..
. 

U
N
I
T
E
D
 
S
T
A
1
E
S
 

U
2
S
 
O
O
^
E
 

14
 

SE
 
OF
 
N
E
 
SE
 

L
A
T
/
L
U
N
G
.
.
.
 

<*
5-
39
.6
3 

N 
1
1
1
-
1
1
.
1
7
 
W

si
 A
 r
r.
..
 .
..
..
..

..
..

 
MO
NT
AN
A

CO
UN
TY
..
..
..
..

..
..

. 
GA
LL
AT
IN

6F
OL
OG
IC
 P

RO
VI

NC
E.

. 
21

M
A
P
 
RE
FE
^E
NC
c.

..
..

..
 

b
O
Z
E
M
A
N
 
|»

 6
2
5
0
0

..
..
. 

19
76

/0
2/

0*
 u

.s
. 

GE
OL
OG
IC
AL
 S

UR
VE

Y
T
F
M
P
E
R
A
T
U
W
E
 
(
C
)
.
.
.
.
.
.
 

5
4
.
6

O
l
S
C
H
A
R
l
i
t
.
.
.
.
.
.
.
.
.
.
.
 

2
6
4
.
 

L
/
M
I
H

PF
RT

IN
EN

T 
LI
TH

OL
OG

Y.
..

..
..

 
TH

IC
K 

AL
LU
VI

UM
 A

ND
 
TE
RT
IA
RY
 F

IL
L*



PA
G

E 
00

31

WA
Tf

'8
-'

PH
..

..
..

..
..

..
..

..
..

..
..

. 
9.

5
S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

70
3.

Al
 K

AI
 
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

9
J
.

M
T
A
I
 
D
I
S
S
O
L
V
E
D
 
S
O
L
I
D
S
.
.
.
 

<»
J6
.

CH
AR

GE
 
IM

BA
LA

NC
E 

<%
 O

IF
F)
.'
..
 
o.

9
IN

 
M
G
/
L

C0
3.

.;
..

. 
15

. 
CR
 . 

. 
^ 

. 
. 

.
cs
..
..
..

C
U
.
.
.
.
.
.
 

0
.
0
0
1

F
.
.
.
.
.
.
.
 

12
.

F
E
I
T
Q
D
.
 
N
 

G
A
.
.
.
.
.
.

A
S

 
C

A
C

0
3

i_
ft

/O
Q

L
A

G
. 
.
.
.

A
L
..
..

A
S

. 
.
.
.

A
H

..
..

H
E

..
..

M
I.

..
.

M
R

 .
.
.
.

C
A

. 
.
.
.

C
O

..
..
 

'
C

L 
.
.
.
.

C
O

..
..

0
.0

0
4

0
.2

2

7
.0

-J
4

d
.

H
C
0
3
.
.
.
.

H
G
.
.
.
.
.
.

H
2
S
.
.
.
.
.

6
3 3.
1

L
I
.

M
G
.

M
N
.

M
O
.

N
A
.

M
B
.

N
H
4

N
l
.

P
B
.

. 
.

. 
.

. 
 

. 
*

. 
.

. 
.

. 
 

. 
.

. 
.

0
.
0
4

2
.
4

0
.
0
3

0
.
0
1
1

1
3
0
.

N

0
.
0
0
2

S
E
.
.
.

S
I
0
2
.

S
0
4
.
.

S
R
.
.
.

0
.1

6

0
*0

0
0
3

Z
N
.
.
.
 

N
O
T
H
P
R
.
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
D
I
S
S
O
L
V
E
D
 
C
0
2
 
= 

.1
1 

N
0
2
 
* 
N
0
3
 
A
S
 
N
 
« 

.0
21
 
P
 
« 

.f
l2

O
M
P
I
L
E
D
 
d
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
E
F
E
R
E
N
C
E
.
.
.
.
*
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
AN

D 
O
T
H
E
R
S
*
 
1
9
7
8

H
E

C
U

H
U

 
0

0
0

4
9

N
A
M
E
 
OF

 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
B
O
X
E
M
A
N
 
H
O
T
 
S
P
R
I
N
G
S
 
(F

ER
RI

S)
 

W
^
L
L
/
S
P
K
I
N
G
 
N
O
M
U
E
R
.
.
.
.
.
.

C
O

U
N

T
R

Y
ST

AT
E.

. 
CO

UN
TY

. 
M.

\P

UN
IT

ED
 

ST
AT

ES
 

MO
NT

AN
A 

G
AL

LA
U

N
 

OO
ZE

MA
N 

ue
zs

ou

0
2
S
 
O
O
^
E
 

14
 

S£
 
OF
 
N
E
 
SE

G
E
O
T
H
E
K
M
 
F
I
L
E
 
IU
I 

0
0
2
7
0
6
2

L
A
T
/
L
O
N
G
.
.
.
 

4
5
-
3
9
.
6
3
 
N 

1
1
1
-
1
1
.
1
7
 
M

O
a
T

E
/C

O
L
L
E

C
T

O
R

..
..
..
. 

1
9

«
5

l/
0

9
/2

H
 

H
A

C
K

E
T

T
 

A
N

D
 

O
T

H
E

R
S

T
F

M
P

E
R

A
M

IR
E

 
(
C

)
.,
..
..
 

6
0

,0
D

IS
C

H
A

R
G

E
..
..
..
..
..
. 

4
5

4
. 

L
/M

IN
L
I
f
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
T
H
I
C
K
 
A
L
L
U
V
I
U
M
 
A
N
O
 
T
E
R
T
I
A
R
Y
 
F
I
L
L

P
H

O
.f
 

6
/9

.
S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.

Al
 K
A
L
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1
^
4
.

Tn
TA

i 
DI
SS
OL
VE

D 
SO

LI
DS

..
. 

4b
i.
 

CH
AR

GE
 
IM

UA
LA

UC
E 

<%
 D

IF
F)
.'
..
 
2.

b

A
G
.
 

C0
3.

.'
..

.
A
L
.
 

H
.
.
 

H
£
.
 

C
A
.
 

C
L
.
 

C
O
.

C
R

..
..
..

F
. 
..
.'
..
.

F
E

(T
O

T
).

 
H

C
O

J.
..

.
bl

e.
 

10
.

O.
o2
 

ll
o.

3
.
3

A
S

C
A

C
0

3

M
G

..
. 

N
A

..
. 

N
U

..
. 

N
O

J
..

IS
Q

IQ
P

E
S

. 
tQ

/Q
ti

l

0
.4

 
1
4
0
.

U
.2

S
I0

2
. 

S
0

4
,.

6
0
.

O
T
H
F
W
 
A
N
A
L
V
T
I
C
A
L
 
D
A
T
A
.
.
.
 
D
I
S
S
O
L
V
E
D



PA
G

E 
00

32

C
O
M
P
I
L
E
D
 
tJ

Y.
 .
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C'
lM
PI
Lt
P-
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
f
T
F
E
R
E
N
C
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
x
U
 
A
N
O
 
O
T
H
E
R
S
*
 
1
9
7
8
1
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
H
S
i
 
1
9
7
6
8

R
E
C
O
R
D
 
0
0
0
5
0

ci
E

O
rH

e
'>

tll
S

A
t!
K

L
I£

-£
lL

E
 

G
E

O
jH

E
R

M
 

F
IL

E
 

IQ
l 

0
0

2
7

0
6

1
N

A
M

E
 

O
F 

S
A

M
P

LE
 

S
O

U
R

C
E

..
. 

B
O

Z
E

M
A

N
 

H
O

T 
S

P
R

IN
G

S
 

W
E

LL
L
O

C
A

T
IO

N
 

J
J
it
tt

ii
tl
ie

rt
tA

tl
Q

L
 

C
P

Q
K

O
* 

N
A

TE
S

,
C

O
U

N
T

R
Y

..
..
..
..
..
..
 

UN
IT

EO
 S

TA
TE

S 
os

s 
oo

<*
£ 

14
 

SE
 O

F 
NE

 
SE

 
LA

T/
LO

N
O

...
 

45
.3

9.
62

 N
 1

11
-1

1.
17

 
w

S
T

A
T

F
..

..
..

..
 .
..

..
. 

M
ON

TA
NA

CO
UN

TY
.. 
..
..
..
..
..
. 

G
AL

LA
TI

N
MA

P 
R

E
F

E
R

E
N

C
E

...
...

 
BO

ZE
M

AN
 

U
62

50
0

S
A

M
P

LE
 "U

tS
C

d
H

iIl
U

fc
l_

A
tia

«
£
Q

C
iQ

I!I
iU

tJ
ii

DA
TE

/C
OL

LE
CT

OR
. 
..
..
..
 

19
76

/0
2/

04
 u

.s
, 

GE
OL
OG
IC
AL
 S

UR
VE
Y

T
F
M
P
E
K
A
T
U
K
L
 
(
C
)
.
.
.
.
.
.
 

4
B
.
3

'E
LL
 
D
E
P
T
H
 
(
M
)
.
.
.
.
.
.
 

13
9.

D
I
S
C
H
A
R
G
E
.
.
 .
.
.
.
.
.
.
.
.
 

7
.
6
 

L
/
M
I
N

P
F
R
T
I
N
t
N
T
 
L
I
T
H
O
L
O
G
Y
.
.
.
.
.
.
.
 
T
H
I
C
K
 
A
L
L
U
V
I
U
M
 
A
N
O
 
T
E
R
T
I
A
R
Y
 
F
I
L
L
.

O
T
H
E
R
 
S
A
M
P
L
E
 
I
N
F
U
W
M
A
T
 I
ON
. 

. 
W
E
L
L
 
W
A
T
E
R
 
L
E
V
E
L
 
IS
 
*
1
0
.
6
7
 
M.

 
A
B
O
V
E
 
M
.
P
.
(
T
o
P
 
OF
 
C
A
 
S
I
N
G
 
.3
 
M.

 
A
B
O
V
E
 
L
S
O
 
O
N
 
1
1
/
1
3
/
7
6
)
.
 

W
A
T
E
R
 
U
S
E
U
 
F
O
R
 
S
W
I
M
M
I
N
G
 
P
O
O
L
.

iS
. 

P
H
.
.
.
.
.
.
.
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
 

8
.
0

SP
EC

IF
IC

 C
ON
DU
CT

AN
CE

..
..

. 
66
2.

A
L
K
A
L
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

b
4
.
 

A
S
 
C
A
C
0
3

To
TA
I 

U
1
S
S
O
L
V
E
U
 
S
O
L
I
D
S
.
.
.
 

3
6
1
.

IM
BA

LA
NC

E 
t*

 D
IF

F
>

...
 

2.
9

IN
 

M
O

/L
 

iS
.Q

jf
lP

E
S

 
fQ

/f
tQ

) 
A

C
i.

..
. 

C
0

3
.^

..
. 

N
A

L
..
..
 

C
R

..
..
..
 

M
G

..
. 

0
.6

(
*
..
..
. 

F
..
..
..
. 

U
. 

N
A

..
. 

1
2
0
. 

S
I0

2
. 

3
1

.
H

E
..

..
 

F
E

(T
q

T
).

 
N

M
..
. 

S
0

4
..

 
U

O
*

C
A

..
..
 

4
.4

 
H

C
0
3
.'
..
. 

6
6

.
C

L
..
..
 

5
u

.
C

O
..
..
 

K
. .

..
'.

..
 

1
.2

O
T
H
F
R
 
A
N
A
L
Y
T
I
C
A
L
 
O
A
T
A
.
.
.
 
C
0
2
 
= 

.9
1 

N
0
2
 
P
L
U
S
 
N
0
3
 
A
S
 
N
 
» 

.
0
0
1
 
P
 
« 

.
0
6
1
 
S
E
C
O
N
D
 
S
A
M
P
L
E
 
R
E
P
O
R
T
E
D
 
C
A
 
» 

5
.
9
 
A
N
O
 
S
R
 
* 

.
0
2
 

ii
LF

FJ
iE

MC
iL

l 
ai

ia
jL

UL
bi

ll
EL

LC
AI

IQ
N

C'
)t

-1
PI

LE
O 

^
Y
.
.
 .
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
*
 
M
A
R
I
L
Y
N
 
I.

C-
)M
PT
L£
R 

A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
F
F
E
R
E
H
C
F
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
*
 
1
9
7
B
I
 
M
A
R
I
N
E
R
 
A
N
O
 
O
T
H
E
R
S
*
 
1
9
7
6
0

R
E
C
O
R
D
 
0
0
0
5
1
 

6E
6r
Me
wi
_S
A!
4E
L£
-.
F.
JL
E.
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
10

1 
O
C
4
6
0
1
5

N\
M

E 
OF

 
SA

M
PL

E 
S

O
U

R
C

E
...

 
RO

ZE
M

AN
 

HO
T 

SP
R

IN
6S

 
W

EL
L 

W
AG

IN
G 

N-
IM

UE
R 
..

..
..

..
..

. 
15

LO
CA

TI
O

N
 

iii
H

ttl
Si

tll
B

rJ
iA

tii
it 

C
iiU

dU
H

iA
lL

a
C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
2
S
 
0
0
4
E
 

14
 

S
E
 
O
F
 
N
E
 
S
E
 

L
A
f
/
L
O
N
b
.
.
.
 

4
5
-
3
9
.
6
3
 
N
 
1
1
1
-
1
1
.
1
7
 
W

ST
AT
F.
..
..
..
..
..
..
. 

MO
NT
AN
A 

UT
M 

zO
Nt

..
. 

*1
2

C
i
t
U
N
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
 

G
A
L
L
A
I
I
N
 

N
O
R
T
H
I
N
G
.
 ,
. 

5
0
5
6
1
2
7
*

G
F
O
L
0
6
J
C
 
P
R
O
V
I
N
C
E
.
.
 

4
6
5
4
9
6
.

M
i
p
 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

U
0
2
E
M
A
N
 
li

 6
2
5
0
0

SA
MP

LE
 ' u

Es
ci

iie
iiu

w
_A

U
Q

_£
au

uu
ia

N
^

O
/V

T
E

/C
O

LI
 E

C
T

O
R

..
..

..
. 

l9
7

4
/u

d
/2

S
P

O
IN

T
 

O
F 

C
O

L
L
E

C
T

IO
N

..
 

W
tL

L
 

U
S

tO
 

H
Y

 
S

W
IM

M
IN

G
 

P
O

O
L



P
A
G
E
 
0
0
3
3
 

T
F
M
P
E
R
A
T
D
R
E
 

(C
) 
.
.
.
.
.
.
 

^
»
D

AM
HI
EN
T 

TE
MP
 
(o

..
..

. 
5.
0

P
E
R
T
I
N
E
N
T
 
L
I
T
H
O
L
O
G
Y
.
 .
.
.
.
.
.
 
T
H
I
C
K
 
A
L
L
U
V
I
U
M
 
A
N
D
 
T
E
R
T
I
A
R
Y
 
F
I
L
L
.

O
T
H
E
R
 
S
A
M
P
L
E
 
I
N
F
O
R
M
A
T
I
O
N
.
.
 
S
P
R
I
N
G
S
 
N
O
 
L
O
N
G
E
R
 
A
C
T
I
V
E
.
 
W
E
L
L
 
F
L
O
W
 
IN

 
1
9
7
6
 
R
E
P
O
R
T
E
D
 
AS
 
2
8
3
.
 9
 
L
/
M
l
N
I
 
IN

 
1
9
6
5
 
A
S
 
2
2
7
,
1
 

L
/
M
I
N
.

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

A
L
K
A
L
I
N
I
T
Y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

TO
TA
L 
DI
SS
OL
VE
 S

OL
ID
S.
..

C
M
A
H
t
i
E
 
I
M
B
A
L
A
N
C
E
 
(*
 
D
I
F
F
)
,
 

I
N
 
M
O
/
L

a.
 6

62
4.

1
3
2
.

A
S
 
H
C
U
3

b
.
5

A
3

. 
. 

« 
.

A
t.

..
..

A
S

..
. 

.

H
E

..
..

C
A

..
..
 

9
.b

C
 A

 +
 M

(i
C

O
..
..

CL
 .
..
. 

<»
6.

C
o,

 . 
. j

C
0

3
..

..
.

C
R

..
..
..

F
. 
.
.
.
.
.
.

F
E

(T
o
T

) 
.

H
C

0
3

;.
..

H
2

S
. 
.
.
.
.

K
..
. 
,.

 .
 .

3
.

9
;>

 
. 

c

0
.0

2
1

3
2

.

0
.6

2
.8

L
I.

M
G

M
N

.
N

A
.

0
.0

4
2

.7
L

 
0
.0

2
1
2
0
.

P
ti
..

. 
L 

0
.1

R
d

..
. 

0
.0

3

S
. 

. 
. 
.

S
B

..
.

S
I0

2
.

S
0

4
..

Z
N

..
.

D
E
L
 
0 

O
F
 
W
A
T
E
R
.
.
.
.
.
.
.

D
E
L
 
0(

1B
) 

OF
 
W
A
T
E
R
.
.
.

-
1
5
1
.
3

-
1
9
.
 4
6

6
6
.

CO
MP

IL
ED

 >
^v

..
 .
..

..
..

..
.

CO
MP
IL
ER
 A

FF
IL
IA
TI
ON
..
. 

WF
-"

FE
W£

NC
F.

..
..

 .
..
..
..
..
.

SO
ND

EK
EG

GE
H,

 
JO

HN
 L

.
MO
NT
AN
A 

BU
RE

AU
 O

F 
MI

NE
S 

AN
D 

GE
OL

OG
Y

MA
RI

NE
R 

AN
D 

OT
HE
RS
t 

19
76
B

R
E
C
O
R
D
 
0
0
0
5
2

N
A

M
E

 
O

F 
S

A
M

P
L

E
 

S
O

U
R

C
E

..
. 

B
R

IO
G

E
R

 
C

A
N

Y
O

N
 

W
A

R
M

 
S

P
R

IN
G

W
^

L
L

/b
P

R
lN

G
 

N
U

M
B

E
R

..
..

..
 

\ 
b

-6
t-

3
4

-!
3

C
D

D
L

O
C

 A
T 

I'
»
d

 
IQ

^
N

S
tj

J
L

e
-H

A
M

U
£

UN
IT

ED
 S

TA
TE
S 

oi
s 

oo
6£

 
34

MO
NT

AN
A

GA
LL

 Ai
 I
N

21
P
A
S
S
 
1
:
6
2
5
0
0

SE
 
OF
 

Sr
f 
N
W

G
E
O
T
H
E
R
M
 
F
I
L
E
 
ID

I 
0
0
4
6
0
1
6

L
A
T
/
L
O
N
G
.
.
.
 

4
5
.
4
2
.
4
4
 
N 

1
1
0
-
5
8
.
5
3

S
T
A
T
E

C M
A
P
 
R
t
>
E
'
«
E
N
C
£
.
.
,

SA
MP
LE
 u

Ls
cd
ie
ii
ar

T
R
4
P
F
R
A
T
O
R
E
 
(
C
)
.
.
.
.
.
.
 

2
1
.
0

D
I
S
C
H
A
R
G
E
.
.
.
.
.
.
.
.
.
.
.
 

Q 
3
7
9
.
 

L
/
M
I
N

.o
jH
tR
 S

AM
PL

E 
IN

FO
RM

AT
IO

N.
. 

>V
AT
LR
 U

SE
D 

TO
 K

AI
SE

 
TR
OU
T.
 

DA
TE

 O
F 

AN
AL

YS
IS

 U
NK
NO
WN
. 

CH
EM

IC
AL

 D
AT

A 
NO
T 

VE
RI
FI
ED
.

I
E
/
A
N
A
L
Y
S
r

F
E
O
t
R
A
L
 
F
I
S
H
 
H
A
T
C
H
E
R
Y
 
S
T
A
F
F

P
H
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

S
;>

fc
C

lF
jC

 
C

O
N

D
U

C
T

A
N

C
E

..
..
. 

T 
iT

A
I 

D
IS

S
O

L
V

E
D

 
S

O
L

ID
S

..
. 

(%
 

D
IF

F
)

b
.
3

A
G
.
.
.
.
 

At
..
. 
..

 
H
.
 .

 .
 .

 .
 

H
E
.
.
.
.
 

C
A
.
.
 .
. 

C
O
.
.
.
 .

 
C
L
 .
.
.
.

C
0

3
..

'.
..

 
L

R
..

..
..

F
.
.
.
.
.
.
.

bb
,

H
C
0
3
,
.
.
.
 

H
2
S
.
.
.
.
.

2
0
9
.

N
A
.
.
 

N
U
.
.
 

N
O
 3
. 

P
0
4
.

2
3

.
4

.3

O
.O

b
 

0
.0

1

S
I
0
2
.
 

S
0
4
.
.

b
o



P
A
G
E
 
0
0
3
4

C
O

..
..
 

K
. 
.
.
.
.
.
.
 

1
.4

 
Z

N
..
. 

L 
U

.O
O

I
Al

 
IF

IC
ft

T
IU

N
 
F

IE
L

D
..
..
. 

FL
O

W
 

R
A

N
G

E
S

 
FR

O
M

 
2

9
1

 
TO

 
1

0
b

6
 

L
/M

IN
.

R
i.E

> 
L

^L
M

C
cL

aN
U

-i
U

tl
vi

li
ti

C
lA

Ii
Q

w
CO

MP
IL

ED
 
HI
T.
..
. 
..
..
..
..
 

SO
NU

ER
LG

Gf
cR

* 
JO

HN
 L

.
CO
MP

IL
ER

 A
FF
IL
IA
TI
ON
..
. 

MO
NT
AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL
OG
Y

HF
fE

Rh
f'

CF
..

 .
.
.
.
.
.
.
.
.
.
.
.
.
 

^
O
M
u
c
R
E
G
b
t
R
.
 
J.

 
L
.
»
 
M
O
N
T
A
N
A
 
B
U
R
E
A
U
 
O
F
 
M
I
N
E
S
 
A
N
D
 
O
E
O

R
E
C
O
R
D
 
0
0
0
5
3

6l
i>

T>
Jt

*d
_$

AM
.P

.L
E.

.-
Li

LE
. 

G
E
O
T
H
t
R
M
 
F
I
L
E
 
IU
I 

0
0
4
6
0
0
8
 

N
A
M
E
 
OF
 
S
A
M
P
L
t
 
S
O
U
R
C
E
.
.
.
 
R
E
A
n
M
U
U
T
H
 
W
A
R
M
 
S
P
R
I
N
G
S
 
*l

LU
C

M
TI

O
d 

lO
j^

itU
B

za
A

fo
U

iE
. 

CQ
,U

B
O

JM
A

Ifc
-S

CO
UN

TR
Y.

 .
..

..
..

..
..

 
UN

IT
ED

 S
TA

TE
S 

U
N

 
oi

^w
 

11
 

sw
 O

F 
sw

 
SE

 
LA

T/
LO

N
G

...
 

46
-4

3.
 o

3 
N 

11
3-

19
,3

2 
w

ST
AT
F.
. 
..
..
..
..
..
..
 

MO
NT
AN
A 

UT
M 

ZO
N£
..
. 

*1
2

CO
UN

T 
V.
..
..
..
..
..
..
 

GR
AN
IT
E 

NO
RT

HI
NG

.,
. 

51
76
2U
5*

G
E

O
L

O
G

IC
 

P
K

O
V

.'
N

C
t.

. 
3

2
2

6
6

6
. 

M
^P

 
R

E
F

E
'*

E
N

C
t.

..
..

. 
8E

A
R

M
O

U
T

H
 

U
6

2
S

O
O

. 
Q

JH
E

W
 

L
O

C
A

L
IT

Y
 

IiM
F

O
R

M
A

T
 I

O
N

JI
 

3
0
4
Q

 
F

E
E

T
 

E
L

E
V

A
T

IO
N

.
SA

MP
LE

 -
UL

sc
iii

eii
ab

i..
At

ia_
£Q

iiu
rii

aN
ii

D
A
T
E
/
C
O
t
 L
E
C
T
O
R
.
.
.
.
.
.
.
 

1
9
7
6
/
0
6
/
1
7
 
O
O
N
O
V
A
N
t
 
J
.
J
.

T
E
M
P
E
R
A
T
U
R
E
 
<
C
)
.
.
.
.
.
.
 

2
0
.
2

A 
1
H
I
E
N
T
 
T
E
M
P
 
(
C
)
.
.
.
.
.
 

6
.
6

P
F
R
T
I
N
E
N
T
 
L
I
T
H
O
L
O
G
Y
.
 .
.
.
.
.
.
 
S
P
R
I
N
G
 
A
T
 
B
A
S
E
 
O
F
 
M
A
D
I
S
O
N
 
L
I
M
E
S
T
O
N
E
.

R 
SA
MP
LE
 
IN
FO
RM
AT
IO
N.
. 

SE
EP

AG
E 

DI
SC

HA
RG

E 
OF
 S

PR
IN
G 

FE
ED

S 
PO
ND
. 

iS
P

H
..
..
..
..
..
..
..
..
..
..
..
. 

7
.6

S
P

F
.C

JF
IC

 
C

O
N

D
U

C
T

A
N

C
E

..
..
. 

6
4
2
. 

8E
F-

E
yE

;M
C

l:.
_A

W
D

_i
W

:t
lli

FJ
.C

A
U

LQ
M

C
O

M
P

IL
E

D
 
d

r
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O

N
O

E
R

E
G

G
E

R
t 

JO
H

N
 

L
.

CO
MP

IL
ER

 A
FF
IL
IA
TI
ON
..
. 

MO
NT
AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL
OG
Y 

RF
FE
Rt
iM
CE
..
..
 .
..

..
..

..
. 

SO
ND

ER
EG

GE
R 

AN
D 

OT
HE
RS
* 

19
77

R
E
C
O
R
D
 
0
0
0
5
4

tt
io

rH
E»

M.
_S

AM
.e

L£
_.

Ll
UE

. 
G
E
O
T
H
E
R
M
 
F
I
L
E
 
JD
I 

0
0
4
6
0
0
9

N
d
M
E
 
O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
B
E
A
R
M
O
U
T
H
 
W
A
R
M
 
S
P
R
I
N
G
S
 
#
2
 

L
Q
C
A
T
r
O
U
 

Tp
^N

SH
lg

'B
gA

N.
GE

; 
C
P
Q
f
t
O
^
T
f
c
S

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

U
N
 
0
1
4
W
 

12
 

S
E
 
O
F
 

S*
t 

L
A
T
/
L
O
N
G
.
 ,
. 

4
6
-
4
3
.
 Q
d
 
N
 
1
1
3
-
1
8
.
3
3
 
M

S
T
A
T
E
.
.
.
.
.
.
.
.
*
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
 
Z
O
N
E
.
.
.
 

*
l
2

C
tl

U
N

T
Y

..
..
 .
.
.
.
.
.
.
.
.
 

G
R

A
N

IT
E

 
N

O
R

T
H

IN
G

..
. 

5
1
7
6
1
9
Q

.
G

E
O

L
O

G
IC

 
P

R
O

V
IN

C
E

..
 

3
2

3
8

0
U

.
R

E
F

E
^

tN
C

E
..

, 
.
.
.
 

tJ
E

A
R

M
O

U
fH

 
1

1
6

2
5

0
0

 
E 

'l
it

 S
C

ti
iB

Ii
Q

W
_
4
fc

iU
_
C

a
ti

U
 I
 l
ia

ii
i

DA
TE
/C
OL
LE
CT
OR
..
..
..
. 

19
72

/0
3/

18
 B

OE
nc
nt
R.
 
A.

J.
S
A
M
P
L
t
 
N
U
M
B
E
R
.
.
.
.
.
.
.
.
 

M
8
M
G
 
L
A
B
.
 
N
O
.
 
7
2
M
0
1
0
^

TF
MP
F.
RA
TU
RE
 
(C
).
..
..
. 

15
.0

AM
BI
EN
T 

TE
MP

 
(C

),
..

..
 

6.
3

PF
HT

IN
EN

F 
LI

TH
OL

OG
Y.

..
..

..
 
PO

ND
 
AT

 
BA

SE
 
OF
 
MA

DI
SO

N,
OT

HE
R 

SA
MP

LE
 
IN

FO
RM

AT
IO

N.
. 

SP
RI

NG
 D

IS
CH
AR
GE
S 

IN
TO

 P
ON
D.
 

T»
FR

 "
A^
AL
XS
IS

P
M
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

/
.
/

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

6
1
0
.

Al
 K
A
t
l
N
I
T
V
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
 

i
«
U
.
 

A
S
 
C
A
C
0
3

T'
»T

AI
 
D
I
S
S
(
J
L
V
E
U
 
S
O
L
I
O
S
.
.
.
 

b
2
f
.

I
M
B
A
L
A
N
C
E
 
<*

 
Dl

FF
).

'.
. 

ti
.t

I
N
 
M
O
/
L
 

l
i
x
O
l
Q
P
E
S
 
(U

^f
lQ

l



P
A
G
E
 
0
0
3
5

A
G
.
 

C
O
J
.
.
.
.
.
 
N

A
L
.
 

C
R
.
.
.
.
.
.
 

M
G
.
.
 

2
8
.

A
S
.
 

C
S
.
.
.
.
.
.
 

M
N
.
.
 

0
.
0
1

rt
..
 

F
.
.
.
.
.
.
.
 

0
.
5
 

N
A
.
.
 

7
.
6
 

S
I
0
2
.
 

16
.

H
E
.
 

F
E
(
T
f
)
T
)
.
 

0
.
0
3
 

N
B
,
.
 

S
0
4
.
.
 

1
6
3
,

C
A
.
 

rt
9.
 

H
C
0
3
.
.
.
.
 

2
2
0
.
 

N
0
3
.
 

0
.
2

C
L
.
 

l
.
b

C
O
.
 

. 
K
.
.
.
.
.
.
.
 

1
.
8

AN
AL
YT
IC
AL
 
DA

TA
..

. 
M8
MG
 
78
/U
6/
17
J 

TE
MP

. 
= 

19
.6
 C

l 
FL

OW
 4

12
6 

L/
Ml
N.
t 

S.
C.

 
* 

58
4 

UM
HO
S/
CM
,|
 
PH

 *
 
7.
5

CO
MP

IL
ED

 B
Y.

..
..

..
..

..
. 

SO
ND
ER
EG
GE
R.
 
JO
HN

 L
,

CO
MP

IL
ER

 A
FF
IL
IA
TI
ON
..
. 

MO
NT
AN
A 

BU
RE

AU
 O

F 
MI
NE
S 

AN
D 

GE
OL

OG
Y

R
F
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
N
O
E
R
E
G
G
E
R
 
AN

D 
O
T
H
E
R
S
*
 
19

77

R
EC

O
R

D
 

0
0

0
5

5
 

S
E

O
T

H
E

W
il_

S
A

aP
.L

E
_U

Li
: 

G
EO

TH
ER

M
 

F
IL

E
 

10
1 

0
0

4
6

0
5

1
..
NA
ME
.O
F 

SA
MP
LE
 S

OU
RC
E.
,.
 
NI

MR
OD

 S
PR
IN
GS

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
HE

O 
ST
AT
ES
 

U
N
 0

15
W 

14
 

NE
 O

F 
SE
 S

W 
LA
T/
LO
Nb
..
, 

46
.4

2.
33

 N
 1

13
-2
7.
43
 W

ST
AT
E.
..
..
..
.*
,.
..
. 

MO
NT

AN
A 

UT
M 

ZO
NE

,.
, 

*1
2

CO
UN

TY
..

..
..

..
..
..
. 

GR
AN
IT
E 

NO
RT
HI
NG
..
. 

51
75

15
2.

G
F
O
L
O
b
I
C
 
P
R
O
V
I
N
C
E
.
.
 

3
1
2
1
6
6
,
 

..
Mi
>P
 
R
E
F
E
R
E
N
C
E
.
,
,
.
,
.
 

B
E
A
R
M
O
U
J
H
 
I
S
6
2
5
0
0

D
A
T
E
/
C
O
L
L
E
C
T
O
R
.
.
.
.
.
.
.
 

1
9
7
2
/
0
3
/
1
8

S
A
M
P
L
E
 
N
U
M
B
E
R
.
.
.
.
.
.
.
.
 

M
B
M
G
 
L
A
U
 
N
O
.
 
J
2
-
1
1
2

T
F
M
P
E
R
A
T
t
J
R
E
 
(
C
)
.
.
.
.
.
.
 

i
9
.
u

A
U
B
I
F
N
T
 
T
E
M
P
 
<C

).
..

..
 

6
.
7

P
F
M
T
I
N
E
N
T
 
L
n
H
O
L
O
K
Y
.
.
.
.
.
.
.
 
S
P
R
I
N
G
S
 
O
C
C
U
R
 
N
E
A
R
 
B
A
S
E
 
O
F
 
M
A
D
I
S
O
N
 
L
I
M
E
S
T
O
N
E
 
O
V
E
R
L
Y
I
N
G
 
C
A
M
B
R
I
A
N
 
C
A
R
B
O
N
A
T
E
 
H
O
C
K
S
.
 
F
R
O
M

..
. 
.
T
E
R
T
I
A
R
Y
 
S
E
D
I
M
E
N
T
S
.

P
'l
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
*6

S
P

E
C

IF
IC

 
C

O
N

D
U

C
T

A
N

C
E

..
,.
. 

8
b

6
.

A
l 
K

A
I.
IN

IT
Y

..
..
..
..
..
..
..
. 

1
3

8
. 

A
S

C
A

C
0

3
f 

>T
A

I. 
D

IS
S

O
L

V
E

D
 

S
O

L
IO

S
..

. 
7

ib
.

C
H

A
R

G
E

 
IM

B
A

L
A

N
C

E
 

(%
 

D
IF

F
).

"
..

 
o

.b
'

A
'l
A

L
X

S
IS

 
IN

 
M

G
/L

 
iS

p
lQ

P
fS

 
tQ

/f
lO

l
A

G
. 

C
0
3
..
..
. 

N
A

L
. 

O
.U

/ 
C

R
..
..
..
 

M
G

, 
3

6
.

A
S

. 
C

S
..

..
..

 
M

N
. 

0
,0

1
H

..
 

F
.
.
.
.
.
.
.
 

0
.8

 
N

A
. 

1
5

.5
 

S
I0

2
. 

2
1

.
H

E
. 

F
E

(T
f)

T
).

 
0
.0

1
 

N
O

. 
S

0
4
..
 

3
4
fl

.
C

A
. 

1
2

6
. 

H
C

0
3
.'
..
. 

1
6
8
, 

N
0

3
 

0
.4

C
L

. 
2
.'

C
O

. 
K

.
.
.
.
.
.
.
 

3
.4

O
T
H
F
W
 
A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
M
U
M
o
 
1
9
/
8
/
0
6
/
1
7
J
 
T
E
M
P
.
=
2
0
.
b
 
C

t 
F
L
O
W
*
 
1
2
1
8
5
.
 
L
/
M
l
N
.
»
 
P
H
S 

(
.
7
6
*
 
S
.
C
,
a 

8
5
6
 
U
M
H
O
S
/
C
M
.

C
O
M
P
I
L
E
D
 
H
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
N
U
E
K
E
G
G
E
H
.
 
J
O
H
N
 
L
.

C
>
M
P
I
L
E
P
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

M
O
N
T
A
N
A
 
B
U
K
E
A
U
 
O
F
 
M
I
N
E
S
 
A
N
D
 
G
E
O
L
O
G
Y

R
F
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

S
O
N
D
E
R
t
G
G
E
R
 
A
N
O
 
O
T
H
E
R
S
*
 
1
9
7
7

R
E
C
O
R
D
 
0
0
0
5
6

^
d
B
L
i
i
-
t
l
L
E
 

G
E
O
T
H
E
R
M
 
F
I
L
E
 
10

1 
0
0
2
7
1
1
4

OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
A
L
H
A
H
d
K
A
 
H
O
I
 
S
P
R
I
N
G
S
 
(
N
O
R
T
H
)



P
A

G
E

 
0
0
3
6

W
F

L
L

/S
P

P
IN

G
 

N
U

M
B

E
R

..
..

..
 

0
8

N
«

U 
J

W
-1

6
-A

A
C

2
M

U
M

M
E

R
..

..
..

..
..

. 
}d

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

0
8
N
 
O
Q
3
W
 

16
 

S
W
 
O
F
 
N
E
 
N
E
 

L
A
T
/
L
O
N
G
.
.
,
 

4
6
-
2
6
.
9
8
 
N
 
1
1
1
-
S
8
.
8
3

S
T
A
T
E
.
.
.
.
.
.
.
  
 
*
.
.
.
.
 

M
O
N
T
A
N
A

CO
UN
Tv
..
..
..
. 
*.
..
. 

JE
FF

ER
SO

N
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

C
L
A
N
C
Y
 
U
6
2
5
0
0

OA
TE
/C
OL
I 
EC

TO
R.

..
..

..
 

19
76

/0
6/

29
 u

.s
. 

GE
OL
OG
IC
AL
 S

UR
VE

Y
T

F
M

P
E

R
A

T
I.

M
E

 
(
C

)
..
..
..
 

5
9
.4

D
IS

C
H

A
R

G
E

. 
.
.
.
.
.
.
.
.
.
.
 

1
0
. 

L
/M

IN

P
t
.
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.
2

S
P
E
C
I
F
I
C
 
C
O
N
D
U
C
T
A
N
C
E
.
.
.
.
.
 

8
2
7
.
 

J
n
j
A
L
 
S
U
S
P
E
N
D
E
D
 
S
O
L
I
D
S
.
.
.
 

74
0.

 
A
N
A
L
Y
S
I
S
 
IN

 
M
G
/
L

H
.
.
.
.
.
 

^.
 .
.
.
.
.
.
 

N
A
.
.
.
 

S
I
0
2
.

H
E
.
.
.
.
 

F
E
(
T
O
T
)
.
 

N
B
.
.
.
 

S0
<»
..

C
L
.
.
.
.
 

11
.

f
p
.
.
.
.
 

K
.
.
.
.
.
.
.
 

10
.

r
s
r
.
.
.
.
.
 

1
9
/
6
/
0
6
/
2
9
 
(
C
O
L
L
E
C
T
I
O
N
 
D
A
T
E
)

IN
 
VU
LU
ME
 
% 

js
pT
gp
gs

. 
02

,.
. 

a 
*,
i

A
N
A
L
Y
T
I
C
A
L
 
D
A
T
A
.
.
.
 
U
l
q
S
U
L
V
L
t
)
 
G
^
O
S
S
 
A
L
P
H
A
 
A
S
 
U
-
N
A
T
t
 
 
 
.
2
9
1
 
D
I
S
S
O
L
V
E
D
 
G
R
O
S
S
 
B
E
T
A
 
A
S
 
C
S
-
1
3
7
 
» 

61
 
P
I
C
O
C
U
R
I
E
S
/
L
,
 I

DI
SS

OL
VE

D 
GH

US
S 

HE
TA

 A
S 

sp
9o

/r
9o

 =
 6

6 
PI
CO
CU
RI
ES
/L
.I
 D

IS
SO
LV
ED
 R

A-
22

6 
RA

DO
N 

ME
TH
OD
 «

 ^
o 

PI
CO

CU
RI

ES
/L

, 
i 
DI

SS
OL

VE
D

R'
*n
ON
 
£
2
?
 
= 

J
w
O
O
 
P
I
C
O
C
U
R
I
E
S
/
L
.
I
 
D
I
S
S
O
L
V
E
D
 
U
R
A
N
I
U
M
 
(
D
I
R
E
C
T
 
F
L
O
U
R
O
M
E
T
R
I
C
)
 
  

,
9
 
P
I
C
O
C
U
R
I
E
S
/
L
,
 

 J
UA

) 
J
F
J
C
A
T
J
O
N
 
F
I
E
L
D
,
'
.
.
.
.
 
O
X
y
G
E
N
 
V
A
L
U
E
 
IN
 
G
A
S
 
A
N
A
L
Y
S
I
S
 
R
E
P
R
E
S
E
N
T
S
 
0
2
+
A
R
.

R
E
C
O
R
D
 
0
0
0
5
7

GE
OT

HE
RM

 F
IL

E 
ID
I 

00
27
11
3

CO
MP
IL
ED
 B

Y.
..

..
..
..
..
. 

FA
LL
S.
 
MA
RI
LY

N 
i.

CO
MP
IL
ER
 A

FF
IL

IA
TI
ON
..
. 

u.
s.

 
GE
OL
OG
IC
AL

 S
UR

VE
Y

R
E
F
E
R
E
N
C
E
.
.
.
.
*
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
K
D
 
A
N
D
 
O
T
H
£
H
S
,
 
1
9
7
8
,

N
A
M
E
 
O
F
 
S
A
M
P
L
E
 
S
O
U
R
C
E
,
,
 .
 
AL
HA
Mt
fR
A 

H
O
T
 
S
P
R
I
N
G
S
 
(
N
O
R
T
H
)

WE
LL
/S
PU
IN
G 

NU
MB

ER
..

..
..

 
oa

N-
i>

j*
-i

6-
AA
C2

CO
UN
TR
Y.
..
..
..
..
..
. 

UN
IT

ED
 S

TA
TE

S 
UU
N 

uo
3w

 
16

 
sw
 O

F 
NE

 N
E 

LA
T/
LO
NG
,.
, 

^6
-2
6.
98
 N

 1
11

-5
8.

03
ST

AT
E.

..
..

..
 .
..

..
..

 
MO
NT
AN
A

CO
UN
TY
..
..
..
..

..
..
. 

JE
FF

ER
SO

N
..

M
2?

 
R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
 

C
L
A
N
C
Y
 
1
J
O
2
5
Q
W

SA
M

PL
E'

 u
E

sc
iii

ex
iL

ib
i-A

ttQ
-U

Q
w

ur
iiQ

U
ii 

DA
TE

/C
OL

LE
CT

 O
R

..
..

..
. 

19
74

/0
8/

29
 R

OB
ER

IS
ON

* 
FO

UR
NI

ER
 A

ND
 S

TR
ON

G
T
E
M
P
E
R
A
T
U
R
E
 
(
O
.
.
.
.
.
.
 

5
9
.
 u

D
I
S
C
H
A
R
G
E
.
.
.
.
.
.
.
.
.
.
.
 

1
6
.
 

L
/
M
l
N

PJ
HE
M 

SA
MP
LE
 
IN

FO
RM

AT
IO

N.
, 

is
or

op
ic

 S
AM
PL

E 
DA

TE
D 

8/
23

/7
* 

FR
OM
 M

AR
IN
ER
 A

ND
 O

TH
ER

S,
 
19
76
8

A
L

K
A

L
ll

N|
IT

r
..
 .
.
.
.
.
.
.
.
.
.
.
.
.
 

4
1

8
. 

A
S

 
C

A
C

03
A

 I
A

L
Y

S
1
S

 
IN

 
M

O
/U

 
jS

tf
lQ

P
g

S
A

G
..

..
 

C
0
3
..
..
. 

L
I.
..
 

0
.3

8
 

S
..

..
 

D
E

L
 

0
 

O
F 

W
A

T
E

R
..
..
..
. 

-1
4
6
.5

A
L

..
..
 

C
R

..
..
..
 

M
G

..
. 

3
.2

 
S

B
..
. 

D
E

L
 

0
(1

8
) 

O
F 

W
A

T
E

R
..

. 
-1

9
.2

3
H

..
..
. 

0
.2

 
F

. 
..
..
..
 

4
.8

 
N

A
..

. 
2
2
0
. 

5
1

0
2

. 
t>

b.
H

E
..
..
 

F
E

(T
O

T
).

 
N

B
..

. 
S

0
4

..
 

9
3

.



P
A
G
E
 
0
0
3
7

C
A
.
.
.
.
 

1S
».
 

H
C
0
3
.
.
.
.
 

5
1
o
.
 

C
O
.
.
.
.
 

K.
 .
.
.
.
.
.
 

10
.

QU
AI

 
I
F
J
C
A
T
I
O
N
 
F
I
E
L
D
,
.
.
.
.
 
I
S
O
T
O
P
I
C
 
S
A
M
P
L
E
 
D
A
T
E
D
 
8
-
2
3
-
7
4
*
 
F
R
O
M
 
M
A
R
I
N
E
R
 
A
N
D
 
O
T
H
E
R
S
?
 
1
9
7
6
.

atF
ES

EN
LE

. . 
AL

ju
_i

U£
bi

iiF
_i

£A
iiQ

g
O
i
M
P
I
L
t
U
 
B
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

F
A
L
L
S
t
 
M
A
R
I
L
Y
N
 
I,

C
O
M
P
I
L
E
R
 
A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y

R
E
F
E
R
E
N
C
E
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
R
D
 
A
N
D
 
O
T
H
E
R
S
?
 
1
9
7
8

R
E
C
O
R
D
 
0
0
0
5
8

iz
tQ

T
d

b
V

e
l.
S

A
tl
B

L
c
.-

L
iL

E
: 

G
E

O
jH

E
R

M
 

F
IL

E
 

J
O

l 
0
0
2
7
1
1
2

N
A

M
E

 
O

F 
S

A
M

P
LE

 
S

O
U

R
C

E
..
. 

A
LH

A
M

dR
A

 
H

O
T 

S
P

R
IN

G
S

 
(N

O
R

T
H

)
W

F
L

L
/S

P
R

fiJ
G

 
N

U
M

B
E

R
..

..
..

 
O

B
N

-U
3

W
-1

6
-A

A
C

2
_

 W
A

R
IN

G
 
N

U
M

B
E

R
..
..
..
..
..
. 

IB
LU

C
 \ 

n
o
w

 
TO

w
iN

/S
H

ip
-R

AN
G

.E
 

C
O

Q
fil

U
M

A
TE

S
C

O
U

N
T

R
Y

..
..

..
..

..
..

 
UN

IT
ED

 
ST

A1
ES

 
OB

N 
00

3W
 

16
 

SW
 

O
f 

NE
 

NE
 

LA
T/

LO
NG

~,
 . 

46
-2

6.
98

 N
 

11
1-

58
*6

3 
W

..
.*

..
..

. 
MO
NT
AN
A

..
..
..
..
. 

JE
FF
ER
SO
N

M
A

P
 

R
E

F
E

R
E

N
C

c
:.
..
.,
. 

C
LA

N
C

Y
 

H
6
2
5
0
0
 

S
ft
M

^L
E

 
U

L
S

C
U

ie
iia

M
_

A
M

Q
_

£
Q

M
U

iL
L

Q
U

S
D

A 
T

F
./

C
O

l 
L

E
C

T
O

R
..

..
..

. 
1
9
7
J
/0

//
2
9
 

K
A

C
Z

M
A

R
cK

T
E

M
P

E
R

A
T

U
R

E
 

(
C

)
..

..
..

 
5

0
.0

«
A

T
^t

i 
A

N
A

L
lS

-i
S

P
;l

,.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

7
.0

A
 l

A
L

rS
iS

 
IN

 
M

b
/L

 
^

S
O

IQ
P

^
S

 
<

Q
^

O
) 

A
L

..
..

 
C

«
..
..
..
 

M
G

..
. 

3
.3

H
..
..
. 

F
..

..
..

. 
N

A
..
. 

IS
O

. 
S

I0
2

. 
3

7
.

C
A

..
..

 
2

1
.

C
l.

..
..
 

1
3
.

, 
, 

. 
. 

f-
P

 »
  
  

K
..

.p
..

. 
1
0
* 

tl
U

_
lU

tb
lI
J
F

J
.C

A
Ii
O

fJ
 

H
Y

. 
.
.
.
.
.
.
.
.
.
.
.
 

F
A

L
L

S
t 

M
A

R
IL

Y
N

 
I.

A
F
F
I
L
I
A
T
I
O
N
.
.
.
 

U
.
S
.
 
G
E
O
L
O
G
I
C
A
L
 
S
U
R
V
E
Y
 

Rf
-'

FE
Rt

UC
E.

..
. 
.
.
.
.
.
.
.
.
.
.
 

L
E
O
N
A
K
D
 
A
N
D
 
O
T
H
E
R
S
t
 
19
78
.

R
E
C
O
R
D
 
0
0
0
5
9

^
-
S
A
d
e
L
i
-
f
c
J
L
E
 

G
E
U
T
H
E
R
M
 
F
I
L
E
 
ID

I 
0
0
^
6
0
0
0
 

OF
 
S
A
M
P
L
E
 
S
O
U
R
C
E
.
.
.
 
A
L
H
A
M
B
R
A
 
HO

T 
S
P
R
I
N
G
S
 
(N
OR
TH
) 

W
A
R
I
N
G
 
N
U
M
B
E
R
  
 
.
.
.
 
 
 
 
 
 
 
IB

C
'
k
T
i
o
y
 

T
Q
W
N
J
S
H
I
P
-
R
A
N
G
^
 

C
Q
O
H
t
J
1
N
A
Tf
rS

C
O
U
N
T
R
Y
.
.
.
.
.
.
.
.
.
.
.
.
 

U
N
I
T
E
D
 
S
T
A
T
E
S
 

U
B
N
 
0
0
3
W
 

16
 

SW
 
O
F
 
NE
 
N
E
 

L
A
T
/
L
U
N
G
,
.
.
 

4
6
-
2
6
.
9
8
 
N 

ll
l-
i>
a,
83
 
M

S
T
A
T
F
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
 

M
O
N
T
A
N
A
 

U
T
M
 
Z
O
N
E
.
.
.
 

«1
2

C
l
U
N
T
T
.
 .
.
.
.
.
.
.
.
.
.
.
.
 

J
E
F
F
E
R
S
O
N
 

N
O
R
T
H
I
N
G
.
.
.

G
F
O
L
O
G
1
C
 
P
R
O
V
I
N
C
E
.
.
 

21
M
A
P
 
rt

tK
ER

EN
Ct

 .
..
..
. 

C
L
A
H
C
Y
 
i
»
b
2
5
0
0

M
P
L
E
 
U
E
S
C
K
i
e
i
I
U
U
_
A
U
U
_
£
Q
!
i
U
i
l
I
U
U
J
j
 

0
>
T
E
/
C
O
l
L
E
C
r
O
R
.
.
.
.
.
.
.
 

1
9
?
^
/
O
d
/
2
3

P
O
I
N
T
 
OF
 
C
O
L
L
E
C
T
I
O
N
.
.
 

G
A
L
V
A
N
I
S
E
D
 
P
I
P
t
 
F
R
O
M
 
S
P
R
I
N
G
 
TO
 
S
W
I
M
M
I
N
G
 
P
O
O
L
.
 

T
F
M
P
E
K
A
T
U
R
E
 
(
O
.
.
.
.
.
.
 

56
. 
b

A 
IH

IE
NT

 
T
E
M
P
 
<
C
)
.
.
.
.
.
 

S
.
B

o
I
S
C
H
A
R
t
i
t
.
 .
.
.
.
.
.
.
.
.
.
 

E 
41

 .
 

L
/
M
I
N

P
F
W
T
l
N
t
N
T
 
L
I
T
H
u
L
O
G
Y
.
.
.
.
.
.
.
 
G
R
A
N
I
T
E
 
B
t
U
R
O
C
K

SA
MP
LE
 
IN
FO
RM
AT
IO
N.
. 

NU
MC

RO
US

 
SM
AL
L 

CA
RB

ON
AT

E 
MO
UN
DS
.



mm  M o  

-o > <o -n

35

o
o

(M <M *i in o
... nj

(VI

rtj
-« O

    

M t5

  3
O

O
Ul
o
a 
z
< B

LU O
2 - 

-JT
< OJ -«
 z 2 z

2 O
i a -« 2

  T
3 O

O  

a  i o^- o
         

-« o oso o

-I J _l _l

s 
o 
s in

CO
u. X 
O UJ

r 
< o

3:
in 2 uj ec       o 

 * o o > in  £

  u,
  u.

J1   
o s

s. z> IP
s a

u 0 o r r r *:   «tf   a

H 
-» 

C! 23

    -0   ^   4
O O « O ^- O

< z
T x» 
< 2

Z CE
O <J
s s

LL! 
X O

U <
Lu ^

JT 'tfT' «uja:<J<c:_c . uj a. i2. UJ
7 U.

x. u.. u ^»jj
O M

 O
(U
I<o

UJ
z

4- »
O 3)

O 4-
  O

H-

3
2
^

t/1
*D
2

^
(X <V!
t/1 O

C 1

^*<  1
a: ia -5

< i
r 2_i T r
« o -«

.  
» .

uj  
o  

_j 5 uj
   i/i x

' J _l 2 i
_i a. L-.'
11 T 'O "C
 n < 2 ^

. <T if ^  
tr- a: z

lo. 2.
a o m o 

. i x   .
UJ UJ  I >- 
T Z _' 2.

% ^~- *r ! ^. <"i
. C- - 3 -"«.
.U.-
.O  

uu >o
  n ^^

2
 4
as *H *n
ol o
M^ 55 n ^
2)5
5( ^5

3t-4

U1
UJ^ »

ĥ-
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APPENDIX B

Index to GEOTHERM sample file for the state of Montana sorted by county, town­ 
ship (TNS), range (RNG), and section (Sect.) Also given are the name of source, 
GEOTHERM record identifier (I.D.), and temperature (Temp. °C). See Table 1 for 
explanation of alphabetic qualifiers proceeding temperature.

County TNS RNG Sect.

BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAVERHEAD
BEAYERHEAD
BEAVERHEAD
BEAVERHEAD
BLAINE
BROADWATER
BROADWATER
BROADWATER
BROADWATER
BROADWATER
CASCADE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE
DEER LODGE

04S
04S
04S
04S
04S
04S
05S
05S
05S
05S
05S
05S
05S
05S
05S
05S
05S
08S
08S
09S
12S
13S
13S
26N
04N
04N
05N
06N
07N
21N
03N
03N
03N
03N
03N
04N
05N
05N
05N
05N
05N
05N

01 2W
012W
01 2W
012W
012W
012W
009W
015W
015W
015W
015W
01 5W
015W
015W
01 5W
015W
01 5W
009W
009W
010W
01 1W
002W
002W
025E
001E
003E
001E
002E
001E
004E
010W
010W
010W
010W
010W
011W
010W
010W
01 OW
010W
010W
010W

29 1
29 !
29 1
29 1
29 1
29 1
10 ,
25 ,
25 ,
25 .
25 ,
25 ,
25 ,
25 ,
25 ,
25 ,
25 ,
28 1
30 1
29 1
07 1
17 :
18 ,
24 !
27 1
06
22 1
21 i
23 1
33 i
02 I
02 i
02 i
02 i
02 i
13 .
13 1
24 1
24 !
24 1
24 1
24 1

Name of Source

ELKHORN HOT SPRINGS
ELKHORN (POLARIS) HOT SPRINGS
ELKHORN (POLARIS) HOT SPRINGS
ELKHORN HOT SPRINGS
ELKHORN (POLARIS) HOT SPRINGS
ELKHORN (POLARIS) HOT SPRINGS
APEX HOT SPRINGS (BIRCH CREEK)
JACKSON (JARDINE) HOT SPRINGS
JACKSON (JARDINE, BIG HOLE) RANGER STATION
JACKSON (JARDINE) HOT SPRINGS
JACKSON (JARDINE, BIG HOLE) RANGER STATION
JACKSON HOT SPRINGS (JARDINE, BIG HOLE)
JACKSON (JARDINE) HOT SPRINGS
JACKSON (JARDINE) HOT SPRINGS
JACKSON (JARDINE) HOT SPRINGS
JACKSON (JARDINE) HOT SPRINGS
JACKSON (JARDINE) HOT SPRINGS
LOVELLS HOT SPRING
BROWNS HOT SPRING
MC MENOMEY RANCH
MEDICINE LODGE (WARM SPRINGS)
STAUDENMEYER RANCH
ANDERSON'S PASTURE
LODGEPOLE 1
PLUNKET SPRING (NAVE'S, MOCKED
TOSTON HOT SPRINGS
WARNER HOT SPRINGS
GREYSON WARM SPRING
BEDFORD HOT SPRINGS
GIANT SPRINGS
GREGSON HOT SPRINGS (FAIRMONT)
GREGSON HOT SPRINGS (FAIRMONT)
GREGSON HOT SPRINGS (FAIRMONT)
GREGSON HOT SPRINGS (FAIRMONT)
GREGSON HOT SPRINGS (FAIRMONT)
ANACONDA HOT SPRINGS
WARM SPRINGS STATE HOSPITAL WELL
WARM SPRINGS (STATE HOSPITAL)
WARM SPRINGS (STATE HOSPITAL)
WARM SPRINGS (STATE HOSPITAL)
WARM SPRINGS (STATE HOSPITAL)
WARM SPRINGS (STATE HOSPITAL)

I.D. Temp.

0046025
0027023
0027027
0046025
0027026
0027024
0046005
0027080
0027079
0027081
0027078
0046036
0027084
0027083
0027082
0027017
0027015
0046044
0046019
0046047
0046049
0046064
0046004
0046042
0046054
0046067
0046071
0046034
0046011
0046030
0002902
0027011
0027008
0027010
0027009
0046002
0046088
0046070
0027013
0027075
0027012
0027014

48.5
46.
47.8
48.5

25.0
57.
14.5
58.
14.5
58.0
60.
59.
58.
58.3
58.3
19.4
23.7
19.6
11.0
28.0

R 25.7
26.0

Q 16.5
13.9
18.0
17.9
23.3
12.
70.0
70.
68.
73.
71.
21.7
67.
77.0
78.
78.
71.
78.
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FERGUS
FERGUS
GALLATIN
GALLATIN
GALLATIN
GALLATIN
GALLATIN
GALLATIN
GALLATIN
GALLATIN
GRANITE
GRANITE
GRANITE
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JcFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON
JEFFERSON

12N
17N
01S
02S
02S
02S
02S
02S
02S
05S
UN
11N
UN
01N
01N
01N
02N
02N
02N
02N
02N
02N
02N
05N
05N
05N
05N
05N
05N
05N
05N
05N
05N
05N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N
08N

023E
018E
006E
004E
004E
004E
004E
004E
004E
004E
01 4W
014W
015W
004W
004W
004W
005W
005W
005W
005W
005W
005W
005W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W
003W

19
19
34
14
14
14
14
14
14
14
11
12
14
32
32
32
28
28
28
28
28
28
28
04
10
10
10
10
10
10
10
10
10
10
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

DURFEE CREEK SPRINGS (NO. 2) 
BROOKS HOT SPRINGS 
BRIDGER CANYON WARM SPRING 
BOZEMAN (FERRIS) HOT SPRINGS 
BOZEMAN (FERRIS) HOT SPRINGS 
BOZEMAN (FERRIS) HOT SPRINGS 
BOZEMAN HOT SPRINGS (FERRIS) 
BOZEMAN (FERRIS) HOT SPRINGS 
BOZEMAN HOT SPRINGS WELL 
BOZEMAN HOT SPRINGS WELL 
BEARMOUTH WARM SPRINGS #1 
BEARMOUTH WARM SPRINGS #2 
NIMROD SPRINGS 
RENOVA HOT SPRINGS 
RENOVA HOT SPRINGS 
JEFFERSON RIVER AT RENOVA HOT 
PIPESTONE HOT SPRINGS 
PIPESTONE HOT SPRING 
PIPESTONE HOT SPRINGS 
PIPESTONE HOT SPRINGS 
PIPESTONE HOT SPRING 
PIPESTONE HOT SPRINGS 
PIPESTONE HOT SPRINGS 
BOULDER HOT SPRINGS 
BOULDER HOT SPRINGS 
BOULDER HOT SPRINGS 
BOULDER HOT SPRINGS 
BOULDER HOT SPRINGS 
BOULDER TUNNEL 
BOULDER HOT SPRINGS 
BOULDER SPRING - 2 
BOULDER SPRING - 1 
BOULDER HOT SPRINGS 
BOULDER HOT SPRINGS 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT WELL (COLLECTION 
ALHAMBRA HOT WELL (NORTH) 
ALHAMBRA HOT SPRINGS (NORTH) 
ALHAMBRA HOT SPRINGS (NORTH) 
ALHAMBRA HOT SPRINGS (NORTH) 
HILLBROOK FLOWING WELL 
ALHAMBRA HOT SPRINGS (SOUTH) 
HILLBROOK FLOWING WELL 
WALLS HOT SPRING 
ALHAMBRA HOT SPRINGS (NORTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT SPRINGS (SOUTH) 
ALHAMBRA HOT WELL (NORTH) 
ALHAMBRA HOT WELL (NORTH)

0046024 21.1
0046018 19.5
0046016 21.0
0027065 54.6
0027064 51.0
0027063
0027062 60.0
0027066 54.4
0046015 50.0
0027061 48.3
0046008 20.2
0046009 15.0
0046051 19.0
0027039 48.9
0027038 50.

SPRINGS 0027037 21.
0027042 61.0
0027043 61.0
0002908 57.0
0027040 38.8
0027045 60.
0027044 60.0
0027041 57.0
0002906 62.0
0046014 76.0
0027047 67.0
0027051 74.4
0027049 76.0
0027054 42.0
0027046 38.0
0027053 64.0
0027052 59.0
0027048 75.0
0027050 76.0
0027068 51.

DATE) 0027117 54.0
0027115 52.2
0027114 59.4
0027113 59.0
0027112 50.0
0027109 28.9
0027106 54.4
0027107 30.
0027110 55.6
0046000 56.5
0027067
0027071 55.
0027070 54.0
0027074 55.0
0027073 54.4
0027072 55.5
0027069 54.0
0027118 52.2
0027116 52.0
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JEFFERSON
JEFFERSON
JEFFERSON
LAKE
LAKE
LAKE
LAKE
LAKE
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
LEWIS AND
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON

CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK

08N
08N
08N
22N
22N
22N
22N
22N
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
12N
12N
22N
02S
02S
02S
02S
02S
02S
02S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S
03S

003W
003W
003W
023W
023W
023W
023W
023W
004E
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
004W
006W
006W
010W
006W
006W
006W
006W
006W
006W
006W
00 1W
001W
001W
001W
001W
001W
001W
002W
002W
002W
002W
002W
002W
002W
002W
002W
002W
002W
002W
002W

16
16
16
29
29
29
29
29
28

28
28
28
28
28
28
28
28
28
28
28
28
28
28
32
32
26
01
01
01
01
01
01
01
14
14
14
14
14
14
14
07
07
07
07
07
07
07
07
07
07
07
07
07

ALHAMBRA HOT SPRINGS (NORTH)
HILLBROOK FLOWING WELL
ALHAMBRA HOT SPRINGS (SOUTH)
CAMP AQUA AREA TEST WELL
CAMP AQUA AREA TEST WELL
CAMP AQUA AREA TEST WELL
CAMP AQUA AREA TEST WELL
CAMP AQUA AREA TEST WELL
BROADWATER HOT SPRINGS
BROADWATER HOT SPRINGS
BROADWATER HOT SPRINGS
BROADWATER HOT SPRINGS
BROADWATER HOT SPRINGS
BROADWATER HOT SPRINGS
BROADWATER HOT PIT 2
BROADWATER NORTHWEST COLD PIT
BROADWATER HOT SPRINGS
BROADWATER HOT SPRING
GLOEGE WELL
BROADWATER WELL - 3
BROADWATER WELL - 3
GLOEGE WELL
BROADWATER HOT SPRING
BROADWATER HOT SPRINGS
MARYSVILLE TEST WELL
MARYSVILLE DEEP WELL
SUN RIVER SPRINGS
SILVER STAR HOT SPRINGS
SILVER STAR HOT SPRINGS
SILVER STAR HOT SPRINGS
SILVER STAR HOT SPRINGS (BARKELLS)
SILVER STAR HOT SPRINGS
SILVER STAR HOT SPRINGS
SILVER STAR HOT SPRINGS
NORRIS HOT SPRINGS (HAPGOOD
HOT SPRINGS CREEK AT NORRIS
NORRIS HOT SPRINGS (HAPGOOD
NORRIS HOT SPRINGS (HAPGOOD
NORRIS HOT SPRINGS (HAPGOOD
NORRIS HOT SPRING (HAPGOOD, BEARTRAP)
NORRIS WARM WELL-2 (HAPGOOD
POTOSI DRAIN SOUTH .
POTOSI DRAIN NORTH
POTOSI WARM SPRINGS VENT 15
POTOSI HOT SPRINGS (CLARK)
POTOSI WARM SPRINGS VENT 15
POTOSI HOT SPRINGS VENT 17
POTOSI HOT SPRINGS VENT 17
POTOSI HOT SPRINGS
POTOSI HOT SPRINGS
POTOSI HOT SPRINGS
POTOSI HOT SPRINGS
POTOSI HOT SPRINGS
POTOSI DRAIN SOUTH

ELLS)

BEARTRAP)

BEARTRAP)
BEARTRAP)
BEARTRAP)
EARTRAP)
BEARTRAP)

0027111
0027108
0027105
0046083
0046081
0046084
0046082
0046080
0027125
0027126
0027124
0027123
0027121
0027120
0027130
0027129
0027128
0027127
0027134
0027132
0027131
0027133
0027076
0027122
0046046
0027136
0046065
0027036
0027033
0027032
0046060
0027035
0027034
0027031
0002910
0027103
0027059
0027057
0027060
0027058
0027104
0027056
0027095
0027094
0046055
0027093
0027092
0027091
0027090
0027088
0027087
0027086
0027089
0027055

53.0
30.0
54.4
47.2
49.3
44.9
47.2
49.2
65.0
63.0
59.0
60.0
66.2
62.2
67.0
21.0
66.4
65.0
19.4
65.5
65.5
19.4
66.4
59.0

Q 96.5
39.0
30.4
71.0
69.
72.7
71.5

67.0
72.2
52.5
17.5
45.
41.
50.

21.
17.
25.0
39.0
49.5
24.
49.

51.0

51.
38.
50.0
23.
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MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MADISON
MEAGHER
MEAGHER
MEAGHER
MEAGHER
MEAGHER
MISSOULA
MISSOULA
MISSOULA
MISSOULA
MISSOULA
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PARK
PHILLIPS

03W
04S
04S
04S
04S
04S
04S
05S
05S
05S
05S
05S
07S
08S
08S
08S
09S
10S
10S
10S
10S
10S
12S
12S
07N
07N
09N
09N
09N
UN
UN
UN
UN
UN
01S
01S
01S
01S
01S
01S
01S
03S
06S
06S
06S
06S
06S
06S
08S
08S
08S
08S
09S
24N

002W
007W
007W
007W
007W
007W
007W
001W
001W
001W
001W
007W
004W
005W
005W
005W
003W
001E
001E
001E
001E
001E
001E
001W
007E
008E
007E
007E
00 7E
023W
023W
023W
023W
023W
012E
012E
012E
012E
012E
012E
012E
009E
008E
008E
008E
008E
008E
008E
008E
008E
008E
008E
009E
024E

07
28
28
28
28
28
28
28
28
28
28
22
07
01
01
01
22
07
09
09
09
09
18
19
25
24
18
18
18
07
07
07
07
07
09
09
09
09
09
09
09
01
01
01
01
01
01
01
32
32
32
32
19
12

POTOSI HOT SPRINGS VENT 37
NEW BILTMORE HOT SPRINGS (ZIEGLER)
NEW BILTMORE HOT SPRINGS (ZIEGLER)
NEW BILTMORE HOT SPRINGS (ZIEGLER)
NEW BILTMORE HOT SPRINGS (ZIEGLER)
NEW BILTMORE HOT SPRINGS (ZIEGLER)
NEW BILTMORE HOT SPRINGS (ZIEGLER)
ENNIS HOT SPRINGS (THEXTON).
ENNIS HOT SPRINGS (THEXTON)
THEXTON HOT WELL
NELSON - R. LEE WELL
BEAVERHEAD ROCK
TRUDAU HOT SPRINGS
PULLER WARM SPRINGS
PULLER WARM SPRINGS
PULLER HOT SPRINGS
VIGILANTE HOT SPRINGS
WALL CANYON WARM SPRING
WOLF CREEK HOT SPRINGS
WOLF CREEK WARM SPRING 1
WOLF CREEK WARM SPRING - 2
WOLF CREEK HOT SPRINGS
WEST FORK SWIMMING HOLE
SLOAN COW CAMP
RINGLING FLOWING WELL
LUCAS FLOWING WELL
WHITE SULPHUR (BREWERS) SPRINGS
WHITE SULPHUR (BREWERS) SPRINGS
WHITE SULPHUR (BREWERS) SPRINGS
LOLO HOT SPRINGS
LOLO HOT SPRINGS (GRANITE)
GRANITE HOT SPRINGS
LOLO HOT SPRINGS
LOLO HOT SPRINGS
HUNTERS HOT SPRINGS (C)
HUNTERS HOT SPRINGS
HUNTERS HOT SPRINGS (COMPOSITE)
HUNTERS HOT SPRINGS (COMPOSITE)
HUNTERS HOT SPRINGS (COMPOSITE)
HUNTERS HOT SPRINGS (A)
HUNTERS HOT SPRINGS (B)
CARTER'S BRIDGE WARM SPRINGS
CHICO HOT SPRINGS (EMIGRANT)
CHICO HOT SPRINGS (EMIGRANT)
CHICO HOT SPRINGS (EMIGRANT)
CHICO HOT SPRINGS (EMIGRANT)
CHICO HOT SPRINGS (EMIGRANT)
CHICO HOT SPRINGS - WEST VENT
LA DUKE (CORWIN) HOT SPRINGS
LA DUKE HOT SPRINGS (A)
LA DUKE (CORWIN) HOT SPRINGS
LA DUKE HOT SPRINGS (B)
BEAR CREEK SPRINGS
LANDUSKY PLUNGE

0027085
0027022
0046050
0027019
0027021
0027020
0027018
0046026
0027101
0027102
0027100
0046010
0046068
0027028
0027029
0027030
0046069
0046087
0046074
0027099
0027097
0027098
0046072
0046063
0046058
0046045
0027137
0027138
0046073
0027007
0046043
0046031
0046900
0027006
0002921
0027149
0027148
0027147
0027146
0046035
0002920
0046085
0027144
0046022
0027145
0027143
0027142
0027141
0027140
0046037
0027139
0002918
0046007
0046039

52.
53.9
53.0

54.

52.
83.2

72.2
16.0
27.
22.7
43.0
41.
44.4
23.5
24.
68.0
23.
25.5
67.0
25.5
29.8
48.0
42.2

45.5
46.0

44.0
50.6
46.4
46.
60.0
60.0
57.
53.9
56.5
60.0
57.0
28.
46.0
42.0
43.5
45.0
48.5
42.5
67.5
65.0
66.
65.0

Q 21.5
24.4
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PHILLIPS
POWELL
POWELL
POWELL
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
RAVALLI
SANDERS
SANDERS
SANDERS
SANDERS
SANDERS
SWEET GRASS

25N 024E
07N 010W
ION 008W
ION 009W
01N 020W
01N 020W
01N 020W
01N 020W
01S 019W
02S 022W
02S 023W
04N 019W
04N 019W
04N 019W
04N 019W
18N 025W
18N 025W
20N 024W
21N 024W
21N 024W
03S 013E

32
29
24
19
12
12
12
12
15
06
01
07
07
07
07
09
09
33
03
04
29

LANDUSKY #1
DEER LODGE PRISON RANCH NO. 4
AVON WARM SPRING
GARRISON WARM SPRINGS
MEDICINE HOT SPRINGS
MEDICINE HOT SPRINGS
MEDICINE HOT SPRINGS
MEDICINE HOT SPRINGS
GALLOGLY (LOST TRAIL) HOT SPRINGS
BLUE JOINT CREEK- HOT SPRING 2
BLUE JOINT CREEK- HOT SPRING 1
SLEEPING CHILD HOT SPRINGS
SLEEPING CHILD HOT SPRINGS-B
SLEEPING CHILD HOT SPRINGS
SLEEPING CHILD HOT SPRINGS
QUINN'S HOT SPRINGS WELL
QUINN'S HOT SPRINGS (PARADISE)
GREEN SPRINGS
CAMAS HOT SPRINGS
SYMES HOT SPRINGS (DEVELOPED WELL)
ANDERSONS HOT SPRINGS

0046038
0046023
0046006
0046029
0046048
0027001
0027000
0027002
0046028
0046013
0046012
0027003
0002923
0027005
0027004
0046086
0046056
0046032
0046020
0046066
0046003

21.1
26.0
25.5
25.0
45.0

49.
47.2

Q 48.9
29.4
28.8

43.0
50.
435.
46.4
42.8
18.9
45.0
46.1
25.0
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APPENDIX D

Sources for the records in the GEOTHERM sample file for Montana. 
Each reference is preceded by its abbreviated form (called CODE) used 
in the sample file (Table 1). Entries in this computer-generated 
appendix are sorted by CODE.

CODE = LEONARD AND OTHERS, 1978

LEONARD, R. B., BROSTEN, T. M., AND MIDTLYNG, N. A., 1978, SELECTED 
DATA FROM THERMAL-SPRING AREAS, SOUTHWESTERN MONTANA: U. S. GEOL­ 
OGICAL SURVEY OPEN-FILE REPORT 78-438, 77 P.

CODE * MARINER AND OTHERS, 1976B

MARINER, R. H., PRESSER, T. S., AND EVANS, W. C., 1976B, CHEMICAL 
CHARACTERISTICS OF THE MAJOR THERMAL SPRINGS OF MONTANA: U. S. 
GEOLOGICAL SURVEY OPEN-FILE REPORT 76-480, 31 P.

CODE = MUDGE AND OTHERS, 1977

MUDGE, M. R., EARHART, R. L., AND RICE, D. D., 1977, PRELIMINARY 
BEDROCK GEOLOGIC MAP OF PART OF THE NORTHERN DISTURBED BELT, 
LEWIS AND CLARK, TETON, PONDERA, GLACIER, FLATHEAD, AND POWELL 
COUNTIES, MONTANA: U.S. GEOLOGICAL SURVEY OPEN-FILE REPORT 
77-25, 30 P.

CODE = SONDEREGGER AND OTHERS, 1977

SONDEREGGER, J. L., BERGANTINO, R. N., AND MILLER, M. R., 1977, 
PHASE ZERO STUDY RESULTS - GEOTHERMAL POTENTIAL OF THE MADISON 
GROUP AT SHALLOW DEPTH IN EASTERN MONTANA FINAL REPORT: U.S. 
ATOMIC ENERGY COMMISSION PUBLICATION RLO-2426-T2-2.

CODE = WARING, 1965

WARING, G. A., 1965, THERMAL SPRINGS OF THE UNITED STATES AND OTHER 
COUNTRIES OF THE WORLD - A SUMMARY: U.S. GEOLOGICAL SURVEY 
PROFESSIONAL PAPER 492, 383 P.

CODE = WHITE AND WILLIAMS, 1975

WHITE, D. E., AND WILLIAMS, D. L., ED., 1975, ASSESSMENT OF GEOTHERMAL 
RESOURCES OF THE UNITED STATES - 1975: U. S. GEOLOGICAL SURVEY 
CIRCULAR 726, 155 P.


