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! Surveys refer to fig. 1.
2Flight-altitude: AG, survey originally flown “above ground” in draped mode at a

constant elevation above terrain; B, survey originally flown at constant “barometric”
elevation.

3Data type: A, data exist in ““analog” form only—subsequently, maps were digitized
from published versions; D, data exist as original “digital” flight-line data.

4 Reference cited: References refer to published versions of the individual aeromagnetic
surveys used in the compilation and are listed by state.

Map showing locations of magnetic surveys used in the compilation of
magnetic data for this study. Survey specifications are summarized in table 1

MAP COMPILATION

The aeromagnetic map (map A) was compiled from a synthesis of
digital data acquired from more than sixty separate aeromagnetic surveys
flown at different times with varied flight elevations, flight-line spacings,
and data-reduction procedures. The boundaries of the individual surveys
are included on map 1. Figure 1 and table 1 give a brief description of the
surveys used in the map compilation. Flight-line elevations ranged from
120 m to 4,300 m (400 ft to 14,000 ft) above terrain; flight-line spacings
ranged from 0.8 km to 9.6 km (0.5 mi to 6 mi). Survey aerial coverage
ranged from a 15'X 15’ quadrangle to a 1°X 2° quadrangle. The data
were projected onto a cartesian coordinate system using a Lambert
projection with standard parallels of 33°N. and 45°N,, a central meridian
of 114°W., and a base latitude of 0°N.

Each survey was interpolated to a square grid using a minimum-
curvature algorithm (Webring, 1981); grid spacing was typically 1/4 to
1/3 the original flight-line spacing. The magnetic-anomaly grid [total field
intensity minus the Definitive International Geomagnetic Reference Field:
(DGRF)] was calculated (Sweeney, 1990) for the appropriate time of year
and elevation of the original survey. If an obsolete regional field other than
the DGRF had been removed, as was the case with much of the digitized
data, the outdated geomagnetic reference field was added back and the
DGRF was subtracted from the grid.

An elevation of 305 m (1,000 ft) above terrain was selected as the

reduction datum level in order to be compatible with adjacent regional reduction steps. Smooth boundaries across adjacent surveys were a goal, area, where the depth and thickness of magnetic sources vary greatly. p. 181-197. Report GJBX 074-81, scale 1:250,000. 1980, Aeromagnetic map of the Hells Canyon area, Idaho: U.S. scale 1:62,500, 5 p. Multiply By 'TO obta.m
compilations in Nevada (Hildenbrand and Kucks, 1988a-b) and the Basin but not at the expense of having to further filter an entire survey to obtain Consequently, the magnetization values labeled on the color bar of map B Cordell, Lindrith, and McCafferty, A.E., 1989, A terracing operator for 1981d, Aerial radiometric and magnetic survey, Pullman Geological Survey Open-'File Report 80-947, scale 1:125,000. U.S. Geological Survey, 1973, Aeromagnetic map of the Yellowstone centimeters (cm) 0.3937 inches (in)
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trends, textures, and patterns. The majority of the magnetic features can
be attributed to the wide range of geologic terranes contained within the
study area. However, some variations are attributable to inconsistant
characteristics and specifications of the magnetic surveys. The boundaries
of the individual surveys are shown on map A in order to highlight
magnetic anomalies that may be associated with varying data types and
flight-line specifications rather than anomalies associated with geologic
sources.

The character of magnetic-anomaly patterns may change from one
survey to the next if one survey’s flight-line spacing varies significantly
from that of an adjacent survey. Examples of this are the short-wavelength
anomaly patterns found in the area of survey 12 in contrast to those of the
adjacent survey 11, which has broader, less complicated long-wavelength
anomalies. The anomaly patterns of both survey areas are derived from
the Columbia Plateau basalts. The abrupt changes in anomaly character
are attributed to the drastic difference in each survey’s flight-line spacing.
Survey 12 was flown with a flight-line spacing of 1.6 km compared with
survey 11, which was flown using 9.6-km spaced flight-lines, six times that
of survey 12.

The majority of gradients in the study area reflect lateral changes in
the magnetic properties and depths of crystalline and volcanic rocks;
however, a few gradients located at survey edges may be fictious.
Unfortunately, gradients coincident with survey boundaries were unavoid-
able in some cases due to very different survey specifications and data-

short-wavelength anomalies.

The gridded second-order residual data were then converted to
pseudogravity anomalies (Hildenbrand, 1983). This transformation is a
standard step in the procedure. The positions of magnetic anomalies
depend on the geomagnetic latitude of the source and the dipolar nature
of the bodies causing the anomalies; the actual locations of the
magnetization boundaries are displaced from their correct locations. The
pseudogravity transformation corrects for this shift.

The pseudogravity data were “terraced”: the smoothly varying
pseudogravity anomalies were transformed into step-like functions, with
the vertical segments of the steps marking the steepest parts (or inflection
points) of the anomalies. The amplitude range of the terraced function is
identical to that of the range of the input pseudogravity anomalies.

A more complicated aspect of the terracing procedure assigns a
numerical value to the magnetization within each domain. In previous
studies to determine magnetization values within domain boundaries in
the U.S. Midcontinent region (Cordell and McCafferty, 1989 and McCafferty
and others, 1989) and Venezuela (Wynn and others, 1989), the magnetiza-
tion model was referred to a slab with constant thickness and a flat top.
This assumption was appropriate for those studies because the slab
surface, which represented the uppermost part of the rocks thought to
cause the magnetic anomalies (as estimated from drillhole data), was
relatively level.

This simplifying assumption cannot be made in the present study
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Figure2. Second-order regional magnetic field removed from gridded data on map A.
Contour interval, 10 nanoTeslas. Hachures indicate area of magnetic low
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