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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-?77> September 3, 196'+) and 

related acts require the U.S. Geological Survey and the U.S. Bureau 

of Mines to survey certain areas on Federal lands to determine their 

mineral resource potential. Results must be made available to the 

public and be submitted to the President and the Congress. This 

report presents the data from a gravity survey of the Winchester 

Mountains Roadless Area (FP 03-122) in the Coronado National Forest, 

Cochise County, Arizona. The Winchester Mountains Roadless Area 

was classified as a further planning area during the Second Roadless 

Area Review and Evaluation (RARE II) by the U.S. Forest Service, 

January 1979.
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Introduction

A gravity study was made of the Winchester Mountains 

and vicinity (Fig. 1) in 1981. The data were obtained as 

part of a U.S. Geological Survey (USGS) program to evaluate 

the mineral-resource potential of wilderness areas.

Data Collection

The 39 station survey was made using LaCoste-Romberg 

meter G-551  The stations were referenced to the International 

Gravity Standardization Net 1971 (Defense Mapping Agency 

Aerospace Center, 197*+) at base station ACIC 3193-1 Wilcox, 

Arizona. A complete base description is included at the end 

of this report.

Elevation Control

Station elevations were obtained from surveyed bench 

marks, spot elevations, and contour interpolations between the 

50 foot (15.5 m) contour interval on the 1:62,500 scale USGS 

Winchester Mountains topographic map. Elevation accuracy 

is assumed to vary from 6 inches (0.2 m) for bench marks to 

about one-half a contour interval, 25 feet (8 m), for contour 

interpolations, resulting in a maximum error in the Bouguer 

anomaly of less than 2 milligals (mgal) at an assumed density 

of 2.6?

1
Use of brand names in this report is for descriptive purposes 
only, and in no way constitutes endorsement by the U.S. 
Geological Survey.



no 32° 30' 110

32? 15'

Data Point Winchester Mtns. 
Study Area

0123
I_____,_____I____T

37

35

- 33

Fig. 1. Area of the gravity survey for the Winchester 
Mountains Study Area and vicinity, Cochise 
and Graham Counties, Arizona.



Data Reduction

Programs existing on the USGS Honeywell computer were 

used to reduce the gravity data. An unpublished program by 

D. A. Dansereau and R. R. Wahl (U.S. Geological Survey, 1975) 

was used to calculate earth-tide and linear meter-drift 

corrections. The theoritical gravity value was calculated 

using the 196? formula of the Geodetic Reference System 

(International Association of Geodesy, 196?)  An unpublished 

program by R. H. Godson (U.S. Geological Survey, 1978) was used 

to compute terrain corrections for a circular area from each 

station out to 166.7 km using the method of Plouff (1977). The 

program uses mean elevation data on a 15 second grid for 

corrections from 0 to 5 km; 1 minute terrain data for correct­ 

ions from 5 to 21 km; and 3 minute terrain data for corrections 

from 21 to 166.6 km. This program also calculates earth 

curvature corrections and complete (terrain-corrected) 

Bouguer anomaly values. Corrections for terrain ranged from 

0.68 mgal to 25-38 mgal. Two complete Bouguer anomaly values 

per station were obtained assuming average rock densities 

of 2.67 g/cm^ and 2.^5 g/cnP. The corrections and anomaly 

values are listed in Appendix B.
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GRAVITY BASE STATION
LATITUDE

32° 14.57'tf (1)
LONGITUDE

109° 53.53'W (1)
ELEVATION 

1275-0 METERS (1)

REFERENCE CODE NUMBERS

.1C 1C 3193-1

STATION DESIGNATION

WILCOX
COUNTRY/STATE

USA/ Arizona
ADOPTED GRAVITY VALUE

*= 979 083.11

ESTIMATED ACCURACY

+ 0.1 mgals

mgals
DATE

MONTH/YEAR

9/69
DESCRIPTION AND/OR SKETCH

Station site is located at Cochise County Airport, 
on NW corner of terminal porch.   (1)

Sta

(i)

REFERENCE SOURCE

(1) 0303^

ACICHQ 0-415



Appendix B: Principal Facts of Gravity Data 

Explanation of headings 

Identification

proj

sta id 

Location

latitude

longitude

elev (in feet)

st 

Gravity

observed

theoretical 

Corrections

terrain

Bouguer 

curv 

special 

Anomalies

free-air 

complete-Bouguer

spec fields

Project name.

Gravity station identification

North latitude in degrees, minutes,

and hundredths of minutes.

West longitude in degrees, minutes,

and hundredths of minutes .

Station elevation in feet.

State where station is located.

Observed gravity in milligals. 

Theoretical gravity in milligals.

Terrain correction out to 166.7 

in milligals.

Elevation correction in milligals. 

Curvature correction in milligals. 

Not used.

Free-air anomaly in milligals. 

Complete Bouguer anomaly in milligals 

for designated densities. 

Not used.

6



B
O
I
I
G
U
E
R
 
G
R
A
V
I
T
Y
 
D
A
T
A

W
i
n
c
h
e
s
t
e
r
 

r
o
n
 
m
a
r
t
i
n
*
 

M
e
t
e
r
 
I
D
:
 
a
-
5
5
1

Uat«: 
0
9
/
3
0
/
8
1

STATION 
i. 

o
T
D
F
N
T
1
F
I
C
A
T
I
O
N
 

L
A
T
I
T
U
D
E

prol 
s
t
a
-
i
d
 

dea

wi n 
w
m
-
 1 6

w
i
n

w
i
n

w
i
n

win

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

w
i
n

win
win

wm- 17
w
m
-
1
8

w
m
-
1
9

w
m
-
2
0

w
m
-
2
1

w
m
-
2
3

w
m
-
2
4

w
m
-
2
5

w
m
-
2
6

w
m
-
2
7

w
m
-
2
p

w
m
-
2
9

w
m
-
3
0

w
m
-
3
1

w
m
-
3
2

w
m
-
3
3

w
m
-
3
4

w
m
-
3
5

w
m
-
3
6

w
m
-
3
7

w
m
-
3
8

w
m
-
3
9

w
m
-
4
0

325232323?32323?323?323?3?3?3?323232323232323232

mi n

2
3
.
2
5

2
4
.
2
8

2
4
.
6
9

2
5
.
3
6

2
5
.
6
3

24.01
2
3
.
6
4

2
2
.
9
0

?
2
.
6
6

2
3
.
3
3

2
2
.
5
9

2
2
.
3
5

2
1
.
2
9

2
1
.
6
?

2
1
.
8
9

19.49
17.20
18.74
19.73
15.2«

16.20
16.00
18.26
18.61

C 
A 

T 
I

LUN&TTUDF
d
e
q

-
1
1
0

-110
-110
-110
-110

-
1
1
0

-110
-
1
1
0

-110
-110

-110
-110
-110
-110
-110

-no
-
1
1
0

-
1
1
0

-
1
1
0

-
1
1
0

-
1
1
0

-
1
1
0

-
1
1
0

-
1
1
0

m i n

6.27
3
.
2
7

3.90
5
.
8
8

7
.
6
7

7
.
7
6

3
.
9
8

4.40
5
.
7
2

7.29

7.10
8.37
5
.
4
9

5
.
8
8

2
.
5
2

3
.
7
8

3.14
4.37
4
.
8
9

1.17

1.06
1.56
O.flO
3.27

n 
.N 

3
ElE 

ST
(in 

ft)

7
6
3
1
.
0

5
4
1
0
.
0

5
4
7
1
.
0

5
2
6
0
.
0

6
0
2
5
.
0

6
3
0
4
.
0

6
7
0
0
.
0

6
9
7
5
.
0

7
0
9
9
.
0

6
3
6
0
.
0

6
2
5
4
.
0

6
3
2
5
.
0

7
4
2
4
.
0

7
1
6
0
.
0

5
2
7
5
.
0

6
9
5
6
.
0

6
4
6
0
.
0

6
0
1
0
.
0

6
5
7
5
.
0

4
8
2
5
.
0

4
7
0
0
.
0

4
8
7
5
.
0

4
8
2
1
.
0

5
1
0
0
.
0

a?azazazaz3
7
azazazaz3
7

azaz9
7

a?8
7
aza?azaza?azazaz

G 
R 

A 
V 

T 
T 

Y 
O
B
S
E
R
V
E
D
 
T
H
F
Q
R
E
T
I
C
A
L

9
7
8
8
5
9
.
9
6

9
7
9
0
2
0
.
5
5

9
7
9
0
1
8
.
6
3

9
7
9
0
4
3
.
3
1

9
7
8
9
9
2
.
9
6

9
7
8
9
7
1
 .
2
8

9
7
8
9
2
9
.
8
7

9
7
8
9
0
9
.
2
9

9
7
8
9
0
3
.
3
9

9
7
8
9
6
2
.
4
8

9
7
8
9
6
7
.
3
3

9
7
8
9
6
0
.
9
7

9
7
8
.
8
7
7
.
1
9

9
7
8
9
0
3
.
2
3

9
7
9
0
2
7
.
6
6

9
7
8
9
0
7
.
5
8

9
7
8
9
4
8
.
8
9

9
7
8
9
8
5
.
5
7

9
7
8
9
4
2
.
8
1

9
7
9
0
6
1
 .
5
6

9
7
9
0
6
8
.
2
0

9
7
9
0
6
0
.
5
8

9
7
9
0
5
6
.
4
0

9
7
9
0
4
5
.
4
1

9
7
9
5
1
5
.
0
5

9
7
9
5
1
6
.
4
6

9
7
9
5
1
7
.
0
2

9
7
9
5
1
7
.
9
3

9
7
9
5
1
8
.
3
0

9
7
9
5
1
6
.
0
9

9
7
9
5
1
5
.
5
9
 

v
9
7
9
5
1
4
.
5
8

9
7
9
5
1
4
.
2
5

9
7
9
5
1
5
.
1
6

9
7
9
5
1
4
.
1
6

9
7
9
5
1
3
.
8
3

9
7
9
5
1
2
.
3
8

9
7
9
5
1
2
.
8
4

9
7
°
5
1
3
.
2
0

9
7
9
5
0
9
.
9
4

9
7
9
5
0
6
.
8
2

9
7
9
5
0
8
.
9
1

9
7
9
5
1
0
.
2
7

9
7
9
5
0
4
.
1
6

9
7
9
5
0
5
.
4
6

9
7
9
5
0
5
.
1
9

9
7
9
5
0
8
.
2
7

9
7
9
5
0
8
.
7
4

C
H
P
R
F
C
T
I
O
 

T
F
R
P
A
T
N
 
B
O
U
G
U
F
R
 
C
U
R
V

2
5
.
3
8

5
.
5
8

7
.
4
2

2
.
8
7

6
.
9
2

7
.
5
7

1
7
.
1
3

1
4
.
5
7

1
6
.
4
5

6
.
9
1

5
.
9
9

1
0
.
8
7

2
2
.
4
3

1
6
.
4
9

3
.
1
8

1
8
.
0
1

1
7
.
1
7

7
.
9
6

1
3
.
5
6

1
.
7
5

1
.
6
9

3
.
7
8

1
.
3
6

3
.
1
0

-
2
6
0
.
2
7

-
1
8
4
.
5
2

-
1
8
6
.
6
0

-
1
7
9
.
4
0

-
2
0
5
.
5
0

-
2
1
5
.
0
1

-
2
2
8
.
5
2

-
2
3
7
.
9
0

-
2
4
2
.
1
3

-
2
1
6
.
9
2

-
2
1
3
.
3
1

-
2
1
5
.
7
3

-
2
5
3
.
2
1

-
2
4
4
.
2
1

-
1
7
9
.
9
2

-
2
3
7
.
2
5

-
2
2
0
.
3
3

-
2
0
4
.
9
8

-
2
2
4
.
2
5

-
1
6
4
.
5
7

-
1
6
0
.
3
0

-
1
6
6
.
2
7

-
1
6
4
.
4
3

-
1
7
3
.
9
5

-
1
.
4
9

-1.45
-
1
.
4
6

-1.44
-
1
.
5
0

-1.51
-
1
.
5
2

-
1
.
5
2

-1.51
-1.51

-1.51
-1.51
-1.50
-1.51
-1.44

-
1
.
5
2

-1.51
-
1
.
5
0

-
1
.
5
2

-
1
.
3
9

-
1
.
3
7

-
1
.
4
0

-
1
.
3
9

-
1
.
4
2

N 
S 

3
P
F
C
T
A
L

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
0

A
N
Q
M
A
L
T
E
S
 

FREE 
COMPLETF-RUUGUEP 

SPEC
AIR

6
2
.
4
0

12.84
16.10
2
0
.
0
3

41 .22

4
7
.
9
7

4
4
.
2
8

5
0
.
5
6

5
6
.
6
4

4
5
.
3
7

4
1
.
2
5

4
1
.
9
0

6
2
.
8
5

6
3
.
6
3

10.52

5
1
.
7
0

4
9
.
5
2

4
1
.
8
0

5
0
.
8
0

11.16

4
.
7
5

13.85
1.52

16.28

d
l
=
2
.
6
7

-
1
7
3
.
9
8

-
1
6
7
.
5
6

-
1
6
4
.
5
4

-
1
5
7
.
9
4

-
1
5
8
.
8
5

-
1
6
0
.
9
8

-
1
6
8
.
6
2

-
1
7
4
.
2
9

-
1
7
0
.
5
5

-
1
6
6
.
1
6

-
1
6
7
.
5
7

-
1
6
4
.
4
7

-
1
6
9
.
4
4

-
1
6
5
.
6
0

-
1
6
7
.
6
6

-
1
6
9
.
0
5

-
1
5
5
.
1
6

-
1
5
6
.
7
2

-
1
6
1
.
4
1

-
1
5
3
.
0
4

-
1
5
5
.
2
4

-
1
5
0
.
0
4

-
1
6
2
.
9
4

-
1
5
5
.
9
9

d
2
=
2
.
4
5
 
F
I
E
L
D
S

-
1
5
4
.
5
1

-
1
5
2
.
6
9

-
1
4
9
.
6
6

-
1
4
3
.
2
8

-
1
4
2
.
3
7

-
1
4
3
.
7
6

-
1
5
1
.
0
8

-
1
5
5
.
7
6

-
1
5
1
.
8
3

-
1
4
8
.
7
3

-
1
5
0
.
3
6

-
1
4
7
.
4
7

-
1
5
0
.
3
0

-
1
4
6
.
7
1

-
1
5
2
.
9
7

-
1
5
0
.
8
6

-
1
3
8
.
3
0

-
1
4
0
.
3
6

-
1
4
3
.
9
2

-
1
3
9
.
5
1

-
1
4
2
.
0
6

-
1
3
6
.
5
4

-
1
4
9
.
3
9

-
1
4
1
.
7
9



B
U
U
G
U
E
P
 
G
R
A
V
I
T
Y
 
D
A
T
A

w
i
1
d
e
r
n
e
s
s
 

Spr i nq 
81 

rm 
M
e
t
e
r
 
ID: 

a
-
1
5
"

Date: 
0
7
/
0
9
/
8
1

S FAT TOM 
T
D
F
N
T
I
F
I
C
A
T
I
O
N

p
r
o
 1 

st a-i d

w i n
w i n
w i n
win
w i n

wi n
win
wi n
wi n
w i n

win
w i n
wi n
win
w i n

w
m
-
 1

wn>-2
w
m
-
3

w
m
-
4

w
m
-
S

w
r
r
-
6

w
m
-
7

w
m
-
8

wir-9
w
m
-
1
0

w
m
-
 1 1

w
m
-
1
2

w
m
-
1
?

w
m
-
1
4

w
m
-
1
5

L 
U 

L
A
T
I
T
U
D
E

dea 
mi n

3? 
2
5
.
0
0

3? 
2
4
.
6
3

32 
?
3
.
8
4

3? 
2
3
.
5
8

3? 
2
6
.
8
4

32 
2
6
.
4
6

32 
2
0
.
3
*

32 
16.74

3? 
18.05

32 
2
1
.
0
?

32 
19.50

32 
19.07

32 
18.56

32 
2
0
.
3
8

32 
16.60

C 
A 

T 
1 

L
O
N
b
T
T
U
D
F

deq

-110
-110
-110
-
1
1
0

-
1
1
0

-110
-
1
1
0

-110
-110
-110

-110
-
1
1
0

-110
-
1
1
0

-
1
1
0

mi n

8
.
6
8

10.28
o
.
9
2

8
.
5
4

10.68

9
.
o
q

1.76
9
.
6
8

1
2
.
5
2

14.35

10.06
11 .09
6
.
9
6

7
.
0
Q

4
.
8
0

n 
N 

s
ELE 

ST
(in 

ft)

5
7
1
0
.
0

5
3
2
3
.
0

5
5
2
7
.
0

5
7
5
2
.
0

5
1
0
8
.
0

^
2
8
5
.
0

4
7
6
6
.
0

4
7
0
3
.
0

4
3
4
5
.
0

4
0
2
7
.
0

4
5
2
4
.
0

4
3
9
5
.
0

5
1
4
9
.
0

5
2
J
9
.
0

5
4
7
9
.
0

azazazaza?a?a?azazaza?a?aza?az

R 
R 

A 
V 

T 
T 

Y 
U
P
S
F
R
V
E
D
 
T
H
F
O
R
E
T
1
C
A
L

9
7
9
0
Q
7
.
6
5

9
7
9
0
3
1
 .29

9
7
9
0
1
6
.
7
3

979001 .88
9
7
9
0
4
7
.
6
6

9
7
9
0
3
5
.
8
7

9
7
9
0
6
1
.
3
0

9
7
9
0
4
9
.
6
6

9
7
9
0
8
8
.
8
0

9791 15. S6

9
7
9
0
6
8
.
1
6

9
7
9
0
7
9
.
9
6

979.033.55
9
7
9
0
2
8
.
6
0

9
7
9
0
1
9
.
3
8

0
7
0
5
1
7

0
7
9
5
1
6

0
7
0
5
1
5

0
7
9
5
1
5

9
7
9
5
1
9

0
7
9
5
1
9

9
7
9
5
1
1

0
7
9
5
0
6

0
7
0
5
0
7

0
7
9
5
1
2

0
7
9
5
0
9

9
7
9
5
0
9

9
7
9
5
0
8

07951 1
9
7
9
5
0
8

.56
.94
.86
.50
.95

.43
.15
.20
.98
.02

.95
.37
.67
.15
.73

r
n
P
P
F
C
T
T
 

T
F
R
P
A
T
N
 
B
O
U
G
U
F
K
 
C
U
R
V

2
.
7
5

2
.
0
5

2.71
3
.
0
4

1.50

1.27
2
.
3
7

0
.
7
6

0
.
8
7

2
.
0
5

0
.
9
6

0.68
1.57
1.63
2
.
0
6

-
1
9
4
.
7
5

-
1
8
1
.
5
5

-
1
8
8
.
5
1

-
1
9
6
.
1
8

-
1
7
4
.
2
2

-
1
8
0
.
2
6

-
1
6
2
.
5
5

-
1
6
3
.
4
8

-
1
4
8
.
2
0

-
1
3
7
.
3
5

-
1
5
4
.
3
0

-
1
4
9
.
9
0

-
1
7
5
.
6
?

-
1
7
8
.
6
9

-
1
8
6
.
8
7

-1.48
-
1
.
4
5

-
1
.
4
6

-
1
.
4
8

-
1
.
4
?

-
1
.
4
4

-
1
.
3
8

-
1
.
3
8

-
1
.
3
?

-
1
.
2
6

- 
.35

- 
.33

- 
.43

- 
.44

- 
.46

n 
N 

s
S

P
F

C
T

A
L

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0

0
.0

0
o.oo 
o.oo 
o.oo 
o.oo

0
.0

0
0

.0
0

o.oo
0
.0

0
o.oo

A
N

O
M

A
L

T
F

S
 

F
R

E
E

 
C

H
M

P
L

F
T

F
-P

O
U

G
U

E
R

 
S

P
E

C
 

A
IR

 
d

l=
2

.6
7

 
d

2
=

2
.4

5
 

F
IE

L
D

S

2
7

.0
4

1
4

.9
2

2
0

.6
2

2
7
.2

8
8
.0

8

 1
6
.3

3
 1

6
.0

7
9
.0

9
1

0
.1

3
2
5
.8

9

 1
6

6
.4

4
 1

6
6

.0
2

 1
6

6
.6

4
 1

6
7
.3

5
 1

6
6

.0
7

1
3

.4
4

 
-1

6
6

.9
9

-1
.6

4
 

-1
6
3
.2

1
-5

.7
8

 
-1

6
9
.8

8
-1

0
.5

5
 

-1
5
9
.1

0
-1

7
.7

2
 

-1
5
4
.2

9

 1
7

1
.0

1
 

1
6

6
.6

?
 1

6
6
.3

8
 1

6
8

.3
6

 1
6

0
.3

8

 1
5
0
.5

0
 

1
5
1
.1

1
 

1
5
1
.2

1
 

1
5
1
.3

1
 

1
5

1
.7

2

1
5
2
.
1
2

1
4
9
.
8
9

1
5
6
.
3
6

1
4
6
.
9
5

1
4
3
.
0
4

1
5
8
.
2
7

1
5
4
.
2
2

1
5
1
.
9
2

1
5
3
.
6
6

1
4
5
.
0
3

O
O


