UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Complete Bouguer Profiles and Principal Facts for Gravity Stations
in the Divide Creek Anticline Area, Piceance Basin, Colorado

by

Gerda A. Abramsl, and Marilyn A. Grout1

Open—-File Report 87-647

This report is preliminary and has not been edited or reviewed for conformity
with the U.S. Geological Survey editorial standards. Any use of trade names
is for descriptive purposes only and does not imply endorsement by the U.S.

Geological Survey.
1U.S. Geological Survey, Denver, Colorado 80225

1987



Table of Contents

Page

Data Collectioneessssssssscsccscscccsssscsscsocsccscocscocscscossosssssssssnnnsl
Elevation Controleesccsccecccesccssccsccoscccccsccscscosscccsooscsscssossssscnscsl
Data ReduCtioNeeescecsssssssccsssssscscscssscsscsscossssssscscsccssssscscccscssal
Profile EXtractioNecsseccsccescoscscccsscsocscsscssooscscoscssccssccssocncsssocel
Bouguer Gravity Data.eccescssscsscscscccesccesccssoscccsoscssscscoccsscccnscssl
References Citedecscccsccccsscsscccscssssocescnsscsssosssoscesscssscssssssssscseld
Appendix A

Grav1ty Base Station Descriptionouooo.onoooononon000-000-0.000..0....0-9

ILLUSTRATIONS
Fig. 1. Location of survey and lines A and Beccececcossccessssccccoscsscesl
Fig. 2. Location of gravity stationNSeecceccscecccccsccscoscssssccscoscecscssel
Fig. 3. Profiles for 1ine Aceecccesccossoccsossscessssssccssccssscscscccscch
Fig. 4. Profiles for 1ine Beceeosoescocecssosscccssssscoscesssssccscscssses)d
TABLES

Table 1. Principal Facts of GraVity Dataooonooooooooooounounouooono-00.0006



DATA COLLECTION

A Gravity survey was made across the Divide Creek anticline in the
Piceance basin, Colorado (Figs. 1 and 2) in August 1987, Gravity observations
were made using La Coste and Romberg gravity meter G-500. The gravity
stations were referenced to the U.S. Department of Defense (Defense Mapping
Agency, 1974) base at Carbondale, Colorado (Appendix A). Gravity loops were
started and closed daily. Access to the survey area was by secondary roads
and jeep trails. The survey was restricted by unmaintained, wet clay roads.
ELEVATION CONTROL

The survey area 1s bounded by latitudes 39°15'00" - 39°28'00"N and
longitudes 107°23'00" - 107°39'00"W. Thirty-eight stations were obtained from
locations on U.S. Geological Survey topographic maps, Flatiron Mountain,
Gibson Gulch, Hunter Mesa, and Quaker Mesa, scale 1:24,000. The uncertainty
of elevation is one-half the contour interval; thus on a map with 40 ft
contour intervals, the maximum Bouguer and free-air correction error is
estimated to be 1.2 mGals.
DATA REDUCTION

Computer programs existing on the USGS Branch of Geophysics Digital
Equipment Corporation VAX 11-750 computer system were used to calculate
principal facts and terrain-corrected gravity values. A program written by M.
W. Webring (USGS, 1984, unpub. program) was used to reduce gravimeter readings
to observed gravity values by calculating and correcting for earth-tides and
linear meter drift. The theoretical gravity value was calculated using the
1967 formula of the Geodetic Reference System (International Association of
Geodesy, 1971). Terrain corrections were computed using a program by R. H.
Godson (USGS, 1978, unpub. program) correcting for the gravity effects of

terrain from each station to a radius of 166.7 km using the method of Plouff



(1977). Godson's program also calculates earth curvature corrections and
complete (terrain corrected) Bouguer gravity anomaly values. For a complete
description of gravity reduction equations and approximations used by the
Branch of Geophysics see Cordell and others (1982). These computed terrain
corrections use mean elevation digital data on a 15-second grid for
corrections from 0.59 to 5 km, l-minute terrain data for corrections from 5 to
21 km, and 3-minute terrain data for corrections from 21 to 166.7 km. Terrain
located less than 0.59 km from a station may not be corrected for by the above
procedure due to the coarseness of the terrain model. A density of 2.67 g/cc
was used to calculate terrain corrections, giving one complete Bouguer gravity
anomaly value per station. The second complete Bouguer gravity anomaly value
was calculated by using a reduction density of 2.45 g/cc. The corrections and
gravity anomaly values are listed in table 1.
PROFILE EXTRACTION

To examine the data across the Divide Creek Anticline, we projected the
data points onto two straight lines A and B (Figure 2). These projected
profile data are shown on Figures 3 and 4 in two profiles as complete Bouguer
values reduced at 2.67 g/cc and 2.45 g/cc densities. The 2.45 g/cec density
profile was selected from twelve preliminary density profiles that varied in
density from 1.90 g/cc to 2.90 g/cc because it had the least correlation with
topography. This density, determined thusly by the Nettleton profiling method
(Telford and others, 1986), probably represents the average bulk density of
the rocks comprising Divide Creek anticline. Therefore, the profiles of the
data reduced at 2.45 g/cc should best represent the gravitational effect of

sources beneath the mountain that have densities other than 2.45 g/cc.
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Figure 1. Lines A and B
Location Map extracted from Leadville 2° Topographic Map.
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Table 1: Principal Facts of Gravity Data

Explanation of headings

Identification
proj Not used
sta-1id Gravity station identification number
Locations
latitude North latitude in degrees, decimal minutes
longitude West longitude in degrees, decimal minutes
ele Station elevation in meters
st Not used
Gravity
observed Observed gravity in milligals
theoretical Theoretical gravity in milligals
Corrections
Terrain Terrain correction, 166.7 km radius, in milligals
Bouguer Simple Bouguer slab correction in milligals
curv Curvature correction in milligals
special Not used
Anomalies
free-air Free-air anomaly in milligals

complete-Bouguer Complete Bouguer anomaly in milligals for designated
densities dl and 42

spec fields Not used
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Appendix A

GRAVITY BASE STATION

STATION DESIGNATION

LATITUDE .
39° 24,04'N (1)
LONGITUDE CARBONDALE
107° 12.71'W (1)
ELEVATION COUNTRY/STATE
6170.2 ft 1880.6 meTers (1) USA/Colorado
REFERENCE CODE NUMBERS ADOPTED GRAVITY VALUE
ACIC L4651-1
IGB 11997D €= 979459, 34 mgals
ESTIMATED ACCURACY DATE
0.1  meals MONTH/YEAR
= 10/71

DESCRIPTION AND/OR SKETCH

]

_Colo 133

Main Street

]

&

The station is located in Carbondale, on the southwest corner of
Main Street and 3rd Street, at the First Baptist Church, in the
northwest corner of the building on the sidewalk.

(1)

First s
Baptist 8
: Soprin
Chruch b Reality
Grass v
(s8]
("
REFERENCE SOURCE
(1) 03405
ACIC HQ rorv  0.415
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