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Introduction

The principal facts contained in this report document 533 gravity
stations located in and near the Whipple Mountains Bureau of Land Management
(BLM) Wilderness Study Area. These stations are being used to prepare a
complete Bouguer gravity map of the Whipple Mountains Study Area to aid in the
assessment of its mineral potential in accordance with Public Law 94-579,
October 21, 1976. Of these stations, 288 were collected by the U.S.
Geological Survey (USGS) in 1980, 1981, and 1982. Of the remainder, 225 are
from the California gravity data file of Snyder and others (1982), and 20 from
the National Oceanic and Atmospheric Administration (NOAA) gravity data file
(available from: NOAA, National Geophysical and Solar Terrestrial Data
Center, Boulder, CO 80302). Complete Bouguer anomaly values have been
calculated at all stations using the IGSN 71 datum (Morelli, 1974) and the
Geodetic Reference System 1967 reference spheroid (International Association
of Geodesy, 1971).

The study area extends over six 15' USGS quadrangles within the Needles
1° x 2° guadrangle (fig. 1). The primary topographic features are the Whipple

Mountains, the Colorado River Valley, and Chemehuevi Valley.

Discussion of Gravity Data

All of the new USGS gravity stations (1980-1982), prefixed by "BIM" in
the Appendix, were established using Lacoste and Romberg gravity meters gi17,
g159, or g161. Calibration factors for these meters, in addition to those
provided by the manufacturer, were applied to the readings. These factors had

been obtained from runs through a USGS calibration loop at Mount Hamilton east
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Figure 1. lap showing area of gravity coverage and toundary for Whipple
ifountains wilderness Study Area.



of San Jose, California (Barnes and others, 1969). These additional
calibration factors are 1.00025, 1.00028, and 1.00057 for g17, g159, and g161
respectively. The new USGS gravity stations were tied to base stations at
Parker, Arizona and Needles, California (figs. 2a and 2b). Observed gravity
values are estimated to have a precision better than 0.1 milligal.

Terrain corrections were calculated for all gravity stations to a
distance of 166.7 km from each station by using a computer program (Plouff,
1977) and topographic data digitized on a 15 second geographic grid. Inner
zone terrain corrections from 0.0 - 0.592 km were obtained manually using a
Hayford~-Bowie ring template (Hayford and Bowie, 1912) for stations in areas of
rugged topography; computer generated inner zone corrections were used in
areas of gentler topography. Terrain corrections for most stations are
believed to be accurate to within 10%.

The largest source of error in the Bouguer anomaly value is the
uncertainty in the elevations of the stations. Elevations for many of the new
USGS stations were obtained by interpolating between contours on topographic
maps and by using stereopairs of aerial photos in a stereoptical device
designed to give elevations from properly registered overlapping aerial
photographs. We estimate from comparisons of the two techniques that most of
the stations have elevations accurate to better than 40 feet (equivalent to
2.4 milligals error in the Bouguer anomaly). Stations with identifiers
starting with "BLM R" were surveyed from USGS benchmarks and have elevations
accurate to 5 feet or better (considering the distance of some of the
sightings). The combined effect of errors in elevation and in terrain
correction could result in a worst case error of 4 milligals in the Bouguer
anomaly value. However, we estimate that most stations have uncertainties in
Bouguer values less than 2 milligals.
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GRAV|TY BASE STAT'ON *Parker Airport

CITY Parker STATE Arizona
LATITUDE 34° 09.23'N
ELEVATION 394 ft

| QRSERYED  979.583.42 moals (168N 71)

LOCATION DESCRIPTION:

LONGITUDE 114° 16.17'W

Station used is located in Parker Municipal Airport terminal
building, on floor, 3 feet from southeast wall and 3 feet
southwest of door frame. This is Department of Defence (DOD)

base station ACIC 3204-1, reference source 03035 (Jablonski, B. M.,
1974).

AN

X = base station

Figure 2a. Description of gravity base station used at Parker, Arizona.




CITY

GRAVITY BASE STATION # seeares r.x. station

Needles

STATE California

LATITUDE 34° 50.44'N . LONGITUDE 114° 36.25'W

|
Il
)

ELEVATION 484.4 ft

_ﬁﬁiﬂ%" 979,608.10 mGals (IGSN 71)*

LOCATION DESCRIPTION:

At Needles, reading is on brick side walk, 2 ft below
USC&GS Q-6 benchmark, located at the top of the base of the
northeast concrete column of the Santa Fe Railroad Depot.

*This value was obtained by subracting 14.6 milligals (C. W.
Roberts, oral commun., 1981) from a value of 979622.70 milligals
given by Chapman (1966).

=
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Figure 2b.

Description of gravity base station used at Needles, California.

6



References Cited

Barnes, D. F., Oliver, H. W., and Robbins, S. L. 1969, Standardization of
gravimeter calibrations in the Geological Survey: EOS (American
Geophysical Union Transactions), v. 50, p. 526-529.

Chapman, R. H., 1966, Gravity base station network: California Division of
Mines and Geology, Special Report 90, 49 p.

Jablonski, H. M., 1974, World relative gravity reference network of North
America, Parts 1 and 2: U.S. Department of Defense Mapping Agency,
Rerospace Center Reference Publication No. 25, originally published 1970,
revised 1974, 1261 p.

Hammer, S., 1939, Terrain corrections for gravimeter stations: Geophysics, v.
4, p. 184-194.

Hayford, J. F., and Bowie, W., 1912, The effect of topography and isostatic
compensation upon the intensity of gravity: U.S. Geological Survey
Special Publication no. 10.

International Association of Geodesy, 1971, Geodetic reference system 1967:
International Association of Geodesy Special Publication no. 3, 116 p.

Lambert, W. D., 1930, The reduction of observed values of gravity to sea
level: Bulletin geodesique, no. 26, Avril-mai-juin, p. 107-181.

Morelli, C., (ed.), 1974, The international gravity standardization net
1971: International Association of Geodesy Special Publication no. 4,
194 p.

Plouff, D., 1977, Preliminary documentation for a FORTRAN program to compute
gravity terrain corrections based on topography digitized on a geographic
grid: U.S. Geological Survey Open-File Report 77-535, 45 p.

Snyder, D. B., Roberts, C. W., Saltus, R. W., and Sikora, R. F., 1982,
Description of magnetic tape containing the principal facts of about
64,000 gravity stations in the state of California: available from U.S.
Department of Commerce, National Technical Information Service,
Springfield, VA 22161, NTIS-PB82-168-279, 30 p.

Snyder, D. B., Roberts, C. W., Saltus, R. W., and Sikora, R. F., 1982,
Magnetic tape containing the principal facts of about 64,000 gravity
stations in the state of California: available from U.S. Department of
Commerce, National Technical Information Service, Springfield, VA 22161,
NTIS PB82-168-287, 1 tape.



Appendix

Principal facts for gravity stations in the Whipple Mountains Wilderness

Study Area and vicinity.

Station Identification

Latitude
Longitude
Ele

St

Observed Gravity

Theoretical Gravity

Terrain Correction

Bouguer Correction

Curv Correction

Special Correction

Free Air Anomaly

Complete Bouguer Anomaly

Column headings are described below.

Stations prefixed with BLM are new gravity stations
obtained in 1980 through 1982 by the USGS.

North latitute in degrees and minutes.

West longitude in degrees and minutes.

Elevation in feet.

State; AZ = Arizona, CA = California.

Measured gravity value. New BLM stations have
values relative to IGSN71 base station values at
Parker, Arizona, and Needles, California (see
Figure 2a and 2b).

Sea level value calculated using the Geodetic
Reference System 1967 formula (International
Association of Geodesy, 1971).

Terrain corrections have been calculated out to a
distance of 166.7 km from a station using a

reduction density of 2.67 g/cm3.

Bouguer correction to sea level using a density of
2.67 g/cm3.

Adjustment of Bouguer correction for curvature of
the earth (Lambert, 1930). Correction calculated
to a distance of 166.7 km from a station using a
2.67 g/cm3 assumed density.

Not used.

Free air gravity anomaly in milligals.

Bouguer gravity anomaly in milligals calculated
using densities of 2.67 g/cm3 and 2.50 g/cm3.
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