DEPARTMENT OF THE INTERIOR

U.S. GEOLOGICAL SURVEY

.

Principal Facts for 113 Gravity Stations in the Salton Sea
1 by 2 Degree Quadrangle, Southern California

by

Maryann G. Helferty and Craig F. Erdrmm1

Open-File Report 85- §20

This report is preliminary and has not been reviewed for conformity with
U.S. Geological Survey editorial standards.

1u.s. Geological Survey, Menlo Park CA



TABLE OF CONTENTS

Page
INEYOQUCEION. ¢ttt v cvreseesssosessosnserecsssnssscsasosansssssncnsscscsscssccssl
Methods.. .. ....... tecr ebteseseseiesrseretrsesassesstesectserotstrarseses el
REfereNCeS .t ceteereosenctosssnasosssanssssesossacsssnssossssessasansssssnsesel
Fig. 1 1Index Map Showing BLM Wilderness Study Area@s...cccceececcscesacsced
Fig. 2-5 Plots of Station LoOCAtiONS.cccssccsecrscescccsescccsssenascassssd
Table 1. Principal Facts FOrmat...cceececesecacessosceassssssssnnossaceed
Table 2. Principal Facts for 113 Gravity Stations.....ccecececceccseesel0
Appendix Updated Base Station Description....ccceieeccecicccceccceenesaaslld



Principal Facts for 113 Gravity Stations in the Salton Sea
1 by 2 Degree Quadrangle, Southern California

Introduction

Principal facts are presented for 113 recently established gravity
stations in the Salton Sea Quadrangle. Regional gravity surveys were
conducted in 1983 and 1984 as part of the mineral resource appraisals for
meofmmnuwwwt@m)MMamusmwhmwSMWinﬁwm1.ﬂm
purpose of this report is to provide succinct documentation for the contoured
geophysical maps and mineral resource bullet:ins to be published later. The
data set extends from lat 32°55' N. to lat 34°00' N. and lon 114°30' W to lon
116°5' W .

The format of the data set is shown in Table 1. Various corrections have
been applied to the gravity data yielding the complete bouguer and isostatic

residual anamalies listed in Table 2. Identification labels of the new

stations are plotted in Figures 2 through 5.

Methods

Principal facts are listed for the 113 USGS stations and include the
latitude, longitude, elevation, observed gravity, accuracy code, and terrain
corrections as well as the free air, simple bouquer, complete bouguer, and
isostatic anomalies. Errors in residual gravity values may arise fram
inaccuracies in station location, gravimeter drift and flaws in the digital
terrain model. The combined effect of such errors is probably less than 1.0
to 1.5 mGal based on the discussion of estimated gravity effects of such
errors in Snyder and others, 1982. |

The reference spheroid used for theoretical gravity was the GRS 1967

(International Union of Geodesy and Geophysics, 1971). The gravity datum used



is the (International Gravity Standardization Network) IGSN 1971 (Morelli,
1974). Two IGSN 1971 observed gravity base stations were used in the

survey. For the western study areas, data was reduced relative to the
observed gravity of 979 526.07 mGal at INDIO J (IGB: 12036K) at the Indio
Airport, California. Base Station yuma ! (ACIC Reference Number 0446-1) along
Ave 3E in Yuma, Arizona (Jablonski, 1974) was used for the eastern study areas
with an observed gravity of 979 508.84 mGal.

The inner zone terrain corrections were manually calculated to a radius
of 0.59 km, equivalent to the outer radius qf the Hayford-Bowie zone D (Swick,
1942). Computer calculated terrain corrections from 0.59 to 166.7 km were
made using a FORTRAN program by Plouff (1977). This computation of the
complete Bouguer anomaly assumes a density of 2.67 g/cm. 1Isostatic anomalies
were calculated based on a sea level crustal thickness of 25 km; topographic
density of 2.67 g/cm; and a lower crust-upper mantle density contrast of 0.4 ,

-

g/cm (Jachens and Roberts, 1981).

1See appendix for an updated description of this station location.
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Figure 2. ysgs Gravity stations in the Mecca Hills and

western part of the Chuckwalla Mtns.
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Figure 8. USGS Gravity stations in the Eagle M:!ns and eastern part of the Chuckwalla Mtns.
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Table 1. Principal Facts Format

STATION -abbreviated station identification consisting of S5 characters
LAT ~latitude in degrees and decimal minutes

LONG -longitude in degrees and decimal minutes

ELEV -elevation to 0.01 ft

oG -observed gravity to 0.01 mGal

AC -accuracy code consisting of one letter and three digits

representing elevation, location and observed gravity
accuracies as discussed by Snyder and others, 1982

FAA, SBA -Free air and simple Bouguer- anomalies, respectively, each to
0.01 mGal
INNER, TC -Terrain correction, to 0.01 mGal. INNER column represents

correction calculated outward from each station to 0.59 km;
TC column represents total correction to 166.7 km -

CBA1 -complete Bouguer anomaly, to 0.01 mGal

IS0 -isostatic residual anomaly, to 0.01 mGal
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APPENDIX

Updated Description of Gravity Base Station Yuma:

Station is located at benchmark, 0.75 mi. north fram the intersection of
Ave. 3E and 32nd ST. (Business Route 8) in Yuma, AZ. Station is marked by a
standard disc, stamped "R 257 1945", and is set in an irrigation canal culvert
20 ft east of the centerline of Ave. 3E, in the center of the top of the
northwest headwall, 8 ft northeast of the southwest end, 0.7 foot southeast of
the northwest edge, and 16 feet west of the west rail of the old Army railroad

spur.
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