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Introduction

During 1979, 206 gravity stations were collected near the town of 

Alcaparroso, in the state of Sonora, Mexico, as part of a cooperative research 

project involving the U.S. Geological Survey (USGS) and the Mexican Consejo de 

Recursos Minerales (CRM). The project was initiated for the purpose of 

developing new exploration techniques and new methods of data interpretation 

in the Sonoran environment with emphasis on a search for copper. This report 

complements a 1979 report (Fuente Duch and Bonilla, G. , 1979) on induced 

polarization, resistivity, aeromagnetic, and ground magnetic surveys completed 

by the CRM in the Alcaparroso area.

Data Collection

The gravity observations were made by personnel of CRM using LaCoste- 

Romberg gravity meter G-486. Stations were read along east-west lines shown 

in Figure 2. The seven lines were surveyed, with stations located 

approximately 75 meters apart.

These surveyed observations were referenced to the U.S. Department of 

Defense (DOD) gravity base in Nogales, Mexico, which is on the datum of the 

International Gravity Standardization Net (IGSN), 1971, established by the 

Defense Mapping Agency Aerospace Center (1974). A secondary base was 

established at El Rodeo Ranch. Gravity loops were started and closed daily at 

this base. Complete base descriptions are included at the end of this report.

Data Reduction

Computer programs existing on the USGS Honeywell Multics computer system 

were used to obtain principal facts and terrain-corrected gravity values. A 

program written by D. Dansereau and R. Wahl (USGS, unpublished program, 1979)



was used to reduce gravity meter readings to observed gravity values by 

calculating and correcting for earth-tide and linear meter drift. The 

theoretical gravity value was calculated using the 1967 formula of the 

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

referenced to the IGSN-71 datum.

Complete terrain corrections were computed using a program by R. H. 

Godson (USGS, unpublished program, 1978), correcting for the terrain from each 

station out to a radius of 166.7 km from the station using the method of 

Plouff (1977). These computed terrain corrections are based on mean elevation 

data digitized on a 15-second grid for corrections from 0 to 5 km; 1-minute 

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

o
corrections from 21 to 166.7 km. An assumed density of 2.67 g/cm was used to 

calculate terrain corrections. Godson's program also calculates earth 

curvature corrections and complete (terrain-corrected) Bouguer anomaly 

values. Two complete Bouguer anomaly values per station were obtained using

o o
average rock densities of 2.67 g/cm and 2.45 g/cm . The corrections and 

anomaly values are listed in Appendix C.

The Bouguer gravity anomaly map (Figure 3) was hand contoured.
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Figure 2: Location of Gravity Lines within the Alcaporroso 
Study Area, Alcaporroso, Sonora, Mexico.
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APPENDIX A

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 

Sonora/Mexico
NEAREST TOWN 

Nogales

ELEVATION 

1329 m.

DATE

4/69

OBSERVER

Flora/Mena

STATION DESIGNATION 
*>D

Nogales Airport (0551-/)

LONGITUDE 

Il00 58.80'

OBSERVED GRAVITY 

979027.95 mgal

LATITUDE 

3l°l4.30'

TOPOGRAPHIC MAP(S)

METER

9-130 
g-115

REFERENCE STATION REFERENCE VALUE

DESCRIPTION/SKETCH

The station is located in front of the Nogales Airport terminal, behind

the left pillar at the side of the main door, facing the runway. The

station is marked with a disk with the I.A.G.S. stamp "Gravity 1962".

runuxiu «*_j

/ 31-' base

illar*

Terminal



APPENDIX B

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 

Sonora/Mexico
NEAREST TOWN 

El Correo

ELEVATION 

875 m.

DATE

3/19/78

OBSERVER

Kleinkopf

STATION DESIGNATION 

El Rodeo Ranch (So 147)
LONGITUDE 

m°16. 75'

OBSERVED GRAVITY 

979119.49 mgal
LATITUDE 

31°08.28'
TOPOGRAPHIC MAP(S) 

El Correo 1/50,000

METER

G-486

REFERENCE STATION

Saric

REFERENCE VALUE

979142.71 maal

DESCRIPTION/SKETCH

The El Rodeo base is located approximately 9 km. SW of the pueblo of 

El Correo along the Planchas de Plata River on the El Rodeo Ranch. 

The base was read on ground at the base of the cattle chute located 

at the SW corner of corral. _

Corral

o

attle,

D



Appendix C

Explanation of headings 

Identification

Principal Facts of Gravity Data

sta id 

Location

latitude

longitude

ele

st 

Gravity

observed

theoretical 

Corrections

terrain

Bouguer 

curv 

special 

Anomalies

free-air

corap 1 e t e-B o ugue r

spec fields

Project name.

Gravity 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.

Terrain correction out to 166.7km 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.
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