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Principal facts for gravity stations and base-station net in the 

Silver City 1° x 2° quadrangle, Arizona and New Mexico

by 

Jeffrey C. Wynn

Introduction

During 1978 and 1979, gravity stations were acquired and compiled from a 

variety of sources, including direct field acquisition in remote areas, for 

the Silver City 1° x 2° quadrangle, Arizona and New Mexico (fig. 1), as part 

of the Conterminous United States Mineral Appraisal Program (CUSMAP). The 

purpose of this acquisition effort was to map buried Basin and Range 

structures beneath alluvial fill and Tertiary volcanic cover, especially 

structures that may have been involved in mineralization. Data acquisition 

proceeded along two separate tracks in this study: collection of existing 

gravity data from many different sources, and direct data collection in areas 

of sparse coverage.

Date Compilation

Existing gravity data were obtained from the following (unpublished) 

sources:

Gordon Eaton of the U.S. Geological Survey (USGS) provided a large number 

of stations mainly in the western part of the 1° x 2° quadrangle; his 

contribution was combined with data from Michael Webring (USGS) for a 

relatively small area in the northeastern part of the quadrangle (fig. 2) near 

the Silver City mining district. Anthony Preslar of New Mexico State 

University (NMSU) in Las Cruces provided the high-density data set (fig. 2) 

from the south-central part of the quadrangle in the vicinity of the Lightning 

Dock KGRA (Known Geothermal Resource Area). Scott Smithson of the University 

of Wyoming (U of W), and Randy Keller of the University of Texas at El Paso
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(UTEP) each provided small sets of data from the eastern edge of the 

quadrangle. Chandler Swanburg and Douglas LaBrecque of NMSU provided, under 

contract with the USGS, a set of gravity stations in the southeastern corner 

of the quadrangle (fig. 2) mostly south of Interstate Highway 1-10 and east of 

the Pyramid Peaks. A private mining company provided a large data set from 

the Safford area in the northwestern part of the quadrangle on condition that 

the company not be identified by name. Doug Klein and Fran Boler (USGS) 

provided stations collected in two KGRA's near Clifton, Ariz., in the north- 

central part of the quadrangle. Supplemental gravity data for the entire 

quadrangle were obtained from the U.S. Department of Defense, Defense Mapping 

Agency in St. Louis, Mo. These sources and adjustments made for compatibility 

with the International Gravity Standardization (IGS) Net 1971 (Defense Mapping 

Agency Aerospace Center, 1974) are listed in table 1. Adjustments were made 

by additive constants derived from comparing station duplication average 

distances between the several sources and between each source and the "Wynn- 

USGS" data. Standard deviations for these comparisons are also listed in 

table 1 under "Deviation."

USGS Data Acquisition

The author used a four-wheel drive vehicle and a helicopter to supplement 

and fill in stations where coverage was sparse, or where combining disparate 

data sets gave rise to ambiguities or conflict. These "Wynn-USGS" stations 

were acquired by use of a LaCoste-Romberg Gravimeter G-159 during a period of 

2 years. Four base stations of the IGS Net 1971 (Defense Mapping Agency 

Aerospace Center, 1974) were used, and a base net of 12 additional stations 

was established throughout the quadrangle; descriptions of these 12 stations 

are included in Addendum 1, along with information about the IGS Net 1971 base 

stations used in their acquisition. Altitudes for the Wynn-USGS data were



obtained from benchmarks and occasional spot altitudes on 1:62,500 and 

1:24,000 scale topographic maps. Most stations required by the author, 

therefore, used altitudes accurate to 1.0 m, giving maximum resultant errors 

in the Bouguer anomaly of 0.60 mGals. Errors in data from other sources 

cannot be vouched for, but stations having obvious or possible disparities on 

a 2.5-mGal contour map were eliminated and re-acquired by the author in 

several iterations. The gravity data were reduced by means of a digital 

computer program supplied by R. H. Godson (USGS, 1977, unpublished data). 

This program used the IGS Net 1971 values, and the 1967 formula of the 

Geodetic Reference System (International Association of Geodesy, 1967) to 

compute theoretical gravity. Tidal effects and linear instrument drift were

accounted for, and Bouguer anomaly values were calculated for assumed average

-3 
rock densities of 2.50 and 2.67 gm-cm
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Table 1: Relative differences in observed gravity between different sources 

measured at duplicate stations.

Relative 

Data source
difference 

(mGal)

0.00

-14.59

-13.70

-13.70

0.00

0.00

0.00

0.00

i -14.05

No. Sta. 3

143

2035

470

233

182

222

1922

85

487

Deviation Source Code

   

0.01

1.0

0.1

0.05.

0.01

0.01

  

1.39

00

01

02

03

04

05

08

09

10

Wynn - USGS 

Eaton - USGS 

Preslar - NMSU 

Webring - USGS 

Smithson - U of W 

Keller - UTEP 

Company 

Wynn - USGS Helicopter

Swanburg and LaBrecque
- NMSU

Klein and Boler 0.00 71 0.09 11
- USGS

U.S. Department of 0.00 321 0.02 NNNN 
Defense (DOD)

Source identified in more detail in text.

o
This is the adjustment applied to each data set.

o
Total number of stations utilized was" 6171; after duplications closer than 

0.2 minutes of latitude and longitude were resolved, 4717 remained.

Private mining company, name withheld upon request.

DOD source codes unmodified from four-digit original form.



Assembly of the Final Data Set

All stations collected or acquired were corrected for terrain effects out 

to an effective distance of 166.7 km from the station; these corrections were 

made by use of digital terrain data and a program written by Plouff (1977). 

All stations were checked for duplication with the cumulative data set, 

starting with "Wynn-USGS." Station duplications within 0.2 minutes of 

latitude and longitude were examined individually and were compared with 

surrounding stations; one of them was retained by checking the consistency of 

the data with that already in the data set. In addition, several Bouguer 

anomaly plots of the complete data set were examined, and "single-station- 

bullseye" and other disparities were resolved on a station-by-station 

consideration (e.g., by checking whether altitudes agree with those at the 

lat/long position of the station) that sometimes required additional data 

acquisition. In this fashion, the present data set was assembled from a total 

of 6171 stations; 1454 stations were eventually removed for duplication or 

poor quality. The resultant set of gravity data, with an explanatory heading, 

is contained in Addendum 2, and a map (Wynn, in press) has been derived from 

it. The set in Addendum 2 covers the 1° x 2° quadrangle plus a 5-minute 

margin, and is listed in ascending latitude order.
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Addendum 1: Silver City Base Net

The 12 base stations described in this addendum were established to 

minimize the distances traveled to acquire gravity stations during the 

compilation of data for the Silver City 1° x 2° quadrangle, as well as to give 

a reference net for use in adjusting the different data sets received in the 

final assembly. The stations were obtained by making repeated loops; four 

stations from the IGS Net 1971 were used at several points during each loop to 

minimize drift and to assure a consistent set of base stations. The two IGS 

stations used were:

Safford Airport, Observed gravity = 979206.14 (1971 datum) 

Lordsburg P.O., Observed gravity = 979108.70 (1971 datum) 

The 12 bases described in the following pages are:

Arizona New Mexico 

Bowie Canador 

Duncan Cliff 

Sandia Cotton 

San Simon Mule Creek 

Swift Redrock

Separ 

Silver 2



U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: Arizona

Elevation: 3759 ft

Latitude: 32°19.72 I

DATE

1/17/78

1/19/78

5/25/78

OBSERVER

Wynn

Wynn

Wynn

Station Name: Bowie Obsgrav: 9793.27.33 j 
 

Nearest T o v/ n : _ . _ .Bowie/ Arizona

Longitude: 109°29.16' JTopo Sheet: Bowie

^ METER
G-159

G-159

G-159

REP. STATION
Safford

Lordsburg

Sand i a

VALUE
979127.34

979127.35

979127.31

Descri ption/Sketch:

The station is on concrete slab jutting out from railroad bed, marked

with paint circle and "USGS ," near northeast corner of the main railroad depot

building, north edge of Bowie, Arizona.

^rpft:
'«s^-  ^

\577>T?t
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State : Arizona

Elevation: 3645 ft

Latitude: 32°43.3 f

DATE

1/18/78

1/19/78

5/25/78

OBSERVER

Wynn

Wynn

Wynn

Station Name: Duncan Obsgrav: 979x5481

Nearest Town: Duncan, Arizona

Longitude: 109°6.2' JTopo Sheet: Duncan

METER
G-159

G-159

G-159

REF. STATION

Sandia (Open)

Safford (Open)

Sandia

VALUE
979154.76

979154.31

979154.83

Description/Sketch:

The station is on the south-southeast corner of Ermes Dry Goods Store, at

the junction of Highway 70 and Main Street in Duncan, Arizona, and is marked bv a

circle of red paint, and "USGS Duncan Gravity Base."
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: Arizona

El evation : 2920 ft

Ldti tude : 32° 50.00'

DATE-

17Jan78

18Jan78

19Jan78

OBSERVl-P.

Wynn

Wynn

Wynn

Station Name: Sandia

Nearest Town: Safford,

Longi tude: 109°42'

flEFER

G-159

G-159

G-159

REF. STATI

Obsgrav: 979213.71

Arizona

Topo

ON

Sheet: Safford

Safford

Safford

Safford

VALUE

979213.71

979213.67

979213.71

De s c r i p t i o n / S k c t c h :

ka

Station is .'in corner on concrete walk between Room 1 and mot-el

of the Sandia Motel, Highway 666/70, Safford, Arizona. Marked with felt:

marker on concrete: "USGS Sandia Gravity Base" 0.3 meters from each wall

12



U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: Arizona

El e vat ion : 3612 ft

Latitude: 32°16.2'

DATE'

1/19/78

5/25/78

OBSERVER

Wynn

Wynn

Station Name: s an Simon Obsgrav: 979120.74

Nearest Tov/n: San Simon, Arizona

Longi tude :108°13.6' Topo Sheet: San Simon

METER

G-159

G-159

REP. STATION
Lordsburg

Sandia

VALUE
979120.76

979120.72

Description/Sketch

The station is on a metal plate, 0.4 meters west of a switchbox which is
16 meters west of the only road that crosses the railroad tracks. The station
is on the north side of the tracks, marked by a red paint circle and arrow on the

switchbox.
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: Arizona

El evation : 3231 ft

Lati tude : 32°43 73'

DATE'

1/17/78

OBSERVER

Wynn

Station Name: Swift Obsgrav: 979131.79

Nearest Town: Artesia , Arizona

Longitude: 109042. 8 f jTopo Sheet: Artesia

M,ETER

G-159

REF. STATION

Safford

VALUE

979181.79

Descript ion/Sketch:

The station is on benchmark "Swift," T8S, R26E, Sees 17 and 20 in Artesia 

quadrangle, at junction of hiway 666 and hiway 366.
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: New Mexico

El evation : 4271 ft

Latitude: 32°33.4'

DATE-

1/19/78

5/25/78

OBSERVER

Wynn

Wynn

Station Name: _ Canador Obsgrav: 979106.57

Nearest Tov/n: Duncan, Arizona

Longitude: 108°55.75'

METER

G-159

G-159

REF. STATI

Topo

ON

Sheet: Canador ggak,

Safford (open)

Sandia

VALUE J
979107.01

979106.94

Description/Sketch:
The station is just off the northwest corner of a cattleguard, near intersection

of Hiway 70 and the Dirt Road shortcut to Redrock, New Mexico, T20S,R20W,Sec20. It is

marked by converging arrows of red paint.

Vi
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State:
New Mexico

Elevation: 4532 ft

Latitude: 32°58'

DATE

1/18/78

5/25/73

OBSERVER

Wynn

Wynn

Station Name: cliff Obsgrav: 979087>73

Nearest Town: 0 , .,.,. >T   .
Cliff, New Mexico

Longi tude: 108°36.25'

METER

G-159

G-159

REF. STATI

Topo

ON

Sheet: cliff

Sandia

Sandia

VALUE

979087.78

Q7Qnft7.fiQ

Desc.ri ption/Sketch:

Station is on the road side of a fence, about 10 m north of the BM4582

Survey Marker, 0.7 kilometers east of Cliff, New Mexico. It is marked by "USGS"

and has an arrow on the fence post. LOCATED !* >
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: New Mexico

El evation : 4242 ft.

Latitude: 32°4.8'

DATE

1/19/78

OBSERVER

Wynn

Station Name: Cotton Obsgrav: 979074.93

Nearest Tov/n: Cotton City, New Mexico

Longitude: 108°52.7'

METER

  G 159

REF. STAT!

Topo

ON

Sheet: Cotton City

Lordsburg

VALUE
979074.93

D e s c r i p t i o n / S k e t c h :
The station is ' at the northeast corner of the dirt road intersection with Hiwav
338, 1/2 mile south of Cotton City, New Mexico, below a natural gas pipeline sign, and
it marked with felt marker on the back of the sign.
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: New Mexico

Elevation: 5217 ft

Latitude: 33097 32'

DATE-

1/18/78

5/25/78

OBSERVER

Wynn

Wynn

Station Name: Mule Creek

Nearest Town: Mule Creek , New

Longitude: io8°56.35'

METER

G-159

G-159

REF. STATI

Topo

on

Obsgrav: 979065. 68

Mexico

Sheet: Mule Creek

Sandia

Sandia

VALUE

979065.65

979065.70

Description/Sketch:

The station is 3 meters from the west end of a culvert on south side of Hi 

78 and intersection of Forest Service Rd 112, at Mule Creek, New Mexico, and 

by a circle of red paint on the asphalt and "USGS."

identified
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: New Mexico

El e vat ion : 4085 ft

Latitude: 32°42.9 f

DATE-

1/19/78

5/25/78

OBSLFWER

Wynn

Wynn

Station Name: Redrock

Nearest Town: Redrock

Longitude: 103°43.5'

fiETER

G-159

G-159

REF. STATI

Obsgrav: 979133.45

New Mexico

Topo

ON

Sheet: Redrock

SAFFORD

Sandia

VALUE
979133.50

979133.40

Descri ption/Skotch:
The station is on benchmark BM4085, 5 meters west of divt road. 60 met-.ers sw
of N. Mexico Wildlife Project Sign, on N side of Gila River fromjf^J/? of Redrock, New

Mexico, T18S,R18W,Sec.29.
^
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

State: New Mexico

Elevation: 4505 ft

Latitude: 32°12.2'

DATE'

1/19/78

5/25/78

OBSERVER

Wynn

Wynn

Station Name: separ

Nearest Town: Lordsburg

Longi tude: 108°25.25'

METER

G-159

G-159

REF. STATI

Obsgrav: 979063.01

, New Mexico

Topo

ON

Sheet: Separ

Lordsburg

Sandia

**   VALUE

979063.04

979062.98

Descri pti on/Sketch:
The station is at the northeast corner of the 2nd cattle auard north of 1-10.
NE of the town of Separ-, New Mexico, T24S,R15W,Section 19, north of railroad tracks, marked
with circle of red paint, and "USGS."
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U. S. GEOLOGICAL SURVEY GRAVITY BASE STATION

otate: New Mexico

Elevation: 5330 ft

Latitude: 32°46.25'

DATE

1/19/78

5/25/78

OBSERVER

WYNN

Wynn

Station Name: silver 2 Obsgrav: 979007.51

Nearest Tov/n: Silver City, New Mexico

Longitude: 108°16.A2'

METER

  G-159

G-159

REP. STATI

Topo

ON

Sheet: Silver City

Lordsburg

Sandia

VALUE
979007.51

979007.51

Description/Sketch:

The station is located at the 
base of the flagpole at the 
new US Post Office Bldg on 
Hiway 90 in Silver City, New 
Mexico. It is marked with a 
circle of red paint, and "USGS 
Silver City Gravity Base"
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Explanation of Headings Used in Addendum 2

STATION IDENTIFICATION

LOCATIONS

LATITUDE

LONGITUDE

ELE 

ST

GRAVITY

OBSERVED

THEORETICAL 

CORRECTIONS

TERRAIN

BOUGUER

CURV

SPECIAL 

ANOMALIES

FREE AIR

COMPLETE-BOUGUER 

'SPEC FIELDS

Project Name - Gravity Station 
Number

North latitude, in degrees, minutes, 
and hundredths of minutes.

West longitude in degrees, minutes, 
and hundredths of minutes.

Elevation in feet.

State of station (Arizona or 
New Mexico)

Observed gravity in milligals. 

Theoretical gravity in milligals.

Terrain correction in milligals. 

Bouguer correction in milligals. 

Curvature correction in milligals. 

Reserved for additional corrections

Free-air anomaly in milligals, 
including elevation and 
curvature correction.

Bouguer anomaly in milligals for 
assumed average densities of 
2.50 and 2.67 g/cm.

Source code for each station as 
explained in Table 1.
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