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DESCRIPTION OF MAP UNITS Ji Jurassic pluton--Pinkish-gray to white, Discussion A gray shade map (map C) of the magnitude of References International Association of Geodesy, 1971,

North Horn Formation (Tertiary and

Cretaceous strata, undivided--Red

coarsely crystalline quartz
monzonite porphyry stock cutting
Cambrian strata in House Range. Age
is estimated to be 143 Ma (Armstrong

Quaternary volcanic deposits
(Pleistocene and Holocene)--Flows
and pyroclastic deposits of basalt

A complete Bouguer gravity anomaly map was
made to support studies for the Delta 1° x 2°
quadrangle CUSMAP (Conterminous United States

horizontal gradient of the gravity field (2.67
g/cm3 reduction density) was calculated from the
2-km gridded gravity data using the method of
Cordell (1979) and a program by Blakely and

Blakely, R.J., and Simpson, R.W., 1986, Locating
edges of source bodies from magnetic or
gravity anomalies: Geophysics, v. 51, p.

Geodetic Reference System, 1967:
International Association of Geodesy Special
Publication No. 3, 116 p.

and basaltic andesite and Suppe, 1973) Mineral Appraisal Program). Related geophysical Simpson (1986). Maximum values are delineated by 1494-1498. International Association of Geodesy, 1974,
maps include a Bouguer gravity anomaly map that darker grays and are enhanced by lines. These Morelli, Carlo, ed., The International
Alluvium and valley fill deposits JTru Jurassic and Triassic strata, undivided- was geduced using a non-standard density of 2.40 linear or sinuous patterns of maximum gradients Briggs, I1.C., 1974, Machine contouring using Gravity Standardization Net 1971:

(Holocene, Pleistocene, and
Pliocene)--Colluvium and alluvium in
upland areas and fanglomerate,
lacustrine units, eolian deposits,

-Includes Thaynes Limestone in
western part of quadrangle and
Moenkopi, Chinle, and Navajo
Formation in eastern part of

g/cm”, a map showing magnitude of the horizontal
gradient of the gravity field, and an isostatic

residual map. Gravity maps are used to delineate
density changes within the Earth and to interpret

often follow geologic boundaries resulting from a
measurable density contrast such as a lithologic

contact, abrupt facies change, or juxtaposition of
two contrasting units by a fault. The method best

minimum curvature: Geophysics, v. 39, no. 1,
p. 39-48.

Cook, K.L., Bankey, Viki, DePangher, Michael, and

International Association of Geodesy Special
Publication No. 4, 194 p.

Jachens, R.C., and Roberts, C.W., 1981,

and tuffaceous beds in valleys and quadrangle subsurface geology and structural features that reflects the surface projection of vertical Mabey, D.R., 1989, Comwplete Bouguer gravity Documentation for a FORTRAN program,
basins could be related to mineral resource potential. boundaries between shallow units. Offsets of the anomaly map of Utah: Utah Geological and 'ISOCOMP’, for computing isostatic residual
Pzu Paleozoic strata, undivided (Permian Simpson and Jachens (1989) have reviewed gravity maximum gradient from the surface projections of Mineral Survey Map, scale 1:500,000. gravity: U.S. Geological Survey Open-File

Breccia pipes (Oligocene)--Plug- and through Cambrian)--Includes strata
dike-like bodies containing large deposited during each Period of the
and small blocks of Tertiary, Paleozoic Era. These strata are
Paleozoic, and Precambrian rocks composed of about 60 percent
embedded in a matrix of rock carbonate rock, 30 percent quartzite
fragments, rock flour, and volcanic and sandstone, and 10 percent shale,

methods used in regional studies, and the reader
desiring a more detailed discussion is referred to
their excellent description of reduction processes
and theories.

The complete Bouguer gravity anomaly map (map
A) was compiled using data from 5,399 stations,

density boundaries are produced by factors such as
dipping boundaries, interference from neighboring
gravity sources, and terrain effects. These
inaccuracies are minimized at regional scales
(Grauch and Cordell, 1987). Because the gradient
is calculated from the gridded gravity data, this

Cordell, Lindrith, 1979, Gravimetric expression of
graben faulting in Santa Fe country and the
Espanola Basin, New Mexico: New Mexico
Geological Society Guidebook, 30th Field
Conference, Santa Fe, p. 59-64.

Report 81-574, 26 p.

Morris, Hal T., 1987, Preliminary geologic
structure map of the Delta 2° quadrangle and
adjacent areas, west-central Utah: U.S.
Geological Survey Open-File Report 87-189,

microbreccia and are subdivided into as many as extracted from the gravity data base of the State map shows gradients in areas of sparse data that . . seale 1:2a0,00.
. 20 or 30 formational units in any of Utah (Cook and others, 1989) Observed gravity may not be accurate. Comparison with the original Gomaells landrifh, and Gfanek, %.0.8., 1853,
Sills (Oligocene)--Extensive sheets of one area : ; 1 . I ti 1 data is important. Mapping basement magnetization zones from Plouff, Donald, 1977, Preliminary documentation
porphyritic latite injected into data Felétlve te the IGEN-71 datum (Internationa aeromagnetic data in the San Juan Basin, New for a FORTRAN program to compute gravity
eruptive rocks of the Tintic Z¥u Precambrian Z and Y strata, undivided Association of Geodesy, 1974) were reduced to the An isostatic residual map (map D) was Mexico, in Hinze, W.J., ed., The Utility of terrain corrections based on topography

Mountain Volcanic Group (upper and middle Proterozoic)--

Chiefly quartzite, argillite, and
glaciogenic diamictite, with some
local beds of algal limestone all
subdivided into 6 or more
formational units or sequences

Intrusive bodies (Tertiary)--Stocks,
plugs, and dikes ranging in
composition from basic monzonite and
latite to alkali granite and
rhyolite; chiefly associated with
volcanic rocks in the eruptive
centers

Tertiary volcanic deposits (Pliocene
through Eocene)--Flows, ignimbrites,
pyroclastic deposits, and
agglomerates ranging in composition
from basalt to alkali rhyolite
generally localized in well-defined
eruptive centers in northern part of
quadrangle

Tertiary sedimentary deposits (Pliocene

through Paleocene)--Conglomerate, Contact--Dashed where approximately

sandstone, shale, limestone, and located

other continental deposits including

Flagstaff, Colton, Green River,

Crazy Hollow, Bald Knoll; and other ===- High-angle fault--dashed where inferred;

pre-volcanic formations, and Oak dotted where concealed. Groups of

City, Fool Creek, and other post- three dots where inferred and

volcanic units concealed. Bar and ball on
downthrown side; arrows show
direction of relative horizontal
Cretaceous)--Red and green post- displacement
orogenic shale, sandstone,
conglomerate, and limestone.
Contains mammalian remains in upper —A—A—Thrust fault--Sawteeth on upper plate.
part and dinosaurian remains in the Dotted where concealed; groups of
lower part three dots where inferred and
concealed. Most concealed positions
approximately located

orogenic conglomerate, sandstone,

and minor shale commonly

characterized by large, semi-rounded .--%——-Anticline--showing trace of axial plane;
clasts of quartzite and carbonate dotted where concealed

rocks. Chiefly consists of Canyon

Range, Price River, and Indianola
Conglomerates; locally includes some ___*__— Syncline--Showing trace of axial plane;

Paleocene strata dotted where concealed

Bouguer anomaly, using the 1967 gravity formula
(International Association of gepdesy, 1971) and a
reduction density of 2.67 g/cm”. Standard U.S.
Geological Survey reduction equations and related
expansions are given in Cordell and others

(1982). Terrain corrections were made radially
from each station to a distance of 167 km, using
the method of Plouff (1977). The map was prepared
using a Transverse Mercator projection having a
central meridian of 113° W longitude. The data
were converted to a 2.0-km grid, using a program
by Webring (1981) based on minimum curvature
(Briggs, 1974). The gridded data were contoured
at a 2-milligal interval using a program by Godson
and Webring (1982).

A complete Bouguer anomalg map using a
reduction density of 2.40 g/cm” is shown on map
B. The method used to create this map is
identical to that used for map A. Because much of
the Delta quadrangle is covered by low-density
volcanic rocks, using a lower reduction density
may be more appropriatg for this area than using
the standard 2.67 g/cm”. Map B was chosen from a
suite of maps made by using various reduction
densities because correlation with gopography was
minimized at a density of 2.40 g/cm

calculated using program ISOCOMP (Jachens and
Roberts, 1981), which is based on the Airy-
Heiskanen model of local compensation (Heiskanen
and Vening Meinesz, 1958, p. 135-137). This map
was created by removing a model of the gravity
expression caused by deficiencies in mass
(compensating mass) supporting topographic

loads. The resulting isostatic residual anomalies
on map D do not imply either local isostatic
compensation or imbalances. Instead, they reflect
corrections that are the result of removing a
predicted gravity response (the attraction of
compensating mass) and are similar to earlier
corrections made by removing predicted gravity
responses such as free-air or Bouguer
adjustments. The use of isostatic residuals is
further explained in Simpson and others (1986).

For our calculation we used averaged digitized
topography, a crustal thickness of 33 km, crustal
density of 2.67 g/cm”, and a density contragt
between crust and upper mantle of 0.65 g/cm”.
After the isostatic correction was applied to each
gravity station. the data were converted to a 2-km
grid and contoured using the same parameters used
for maps A and B.

Regional Gravity and Magnetic Anomaly Maps:
Society of Exploration Geophysics,
p. 181-197.

Cordell, Lindrith, Keller, G.R., and Hildenbrand,
T.G., 1982, Bouguer gravity map of the Rio
Grande Rift, Colorado, New Mexico, and
Texas: U.S. Geological Survey Geophysical
Investigations Series, Map GP-949, scale
1:1,000,000.

Godson, R.H., and Webring, M.W., 1982, CONTOUR--A
modification of G.I. Evendon’'s general
purpose contouring program: U.S. Geological
Survey Open-File Report 82-797, 73 p.

Grauch, V.J.S., and Cordell, Lindrith, 1987,
Limitations of determining density or
magnetic boundaries from the horizontal
gradient of gravity or pseudogravity data:
Geophysics, v. 52, no. 1, p. 118-121.

Heiskanen, W.A., and Vening Meinesz, F.A., 1958,
The earth and its gravity field: New York,
McGraw-Hill Book Company, 470 p.

digitized on a geographic grid: U.S.
Geological Survey Open-File Report 77-535,
43 p.

Simpson, R.W., and Jachens, R.C., 1989, Review of
gravity methods in regional studies, in
Pakiser, L.C., and Mooney, W.D., eds.,
Geophysical framework of the United States:
Geological Society of America Memoir 131.

Simpson, R.W., Jachens, R.C., Blakely, R.J., and
Saltus, R.W., 1986, A new isostatic residual
gravity map of the conterminous United States
with a discussion on the significance of
isostatic residual anomalies: Journal of
Geophysical Research, v. 91, no. B8,

p. 8348-8372.

Webring, M. W., 1981, MINC--A gridding program
based on minimum curvature: U.S. Geological
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