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ABSTRACT: Low=sulfur subbituminous coal resources have been
calculated, using both manual and computer methods, for the Cache
coal bed in the Recluse Model Area, which covers the White Tail
Butte, Pitch Draws Recluse, and Homestead Draw SW 7 1/2 minute
quadrangles, Campbell County, Wyoming. Approximately 275 coal
thickness measurements obtained from drill hole data are evenly
distributed throughout the area. .The Cache coal and associated
beds are in the Paleocene Tongue River Member of the Ffort Union
Formation. The depth from the surface to the Cache bed ranges
from 269 to 1,257 feet. The thickness of the coal is as much as
31 feets but in places the Cache coal bed is absent. Comparisons
between handedrawn and computer<=generated 1i1sopach maps show
minimal differences. Total coal resources calculated by computer
show the bed to contain 2,316 million short tons or about 6.7
percent more than the hand=calculated figure of 2,160 million

short tons.



Introduction

In 1974, the U.S. Geological Survey 1initiated a project
entitleds, "Research on geologic analysis of selected coal model

areas.,"

to pioneer approaches to the acquisition, synthesise
evaluation, and dissemination of geologic information related in
any manner to coal resource assessment activities in the United
States. The Recluse Model Area in northeastern Wyoming (fFig. 1)
is one of the selected areas. At 1:50,000 scale, it represents
15 minutes Llatitude and longitude., The White Tail Butte, Pitch

Draws, Recluser, and Homestead Draw SW 7 1/2 minute quadrangles

also cover the same 15 minute area.

The Recluse Model Area provides an opportunity to
demonstrate the application of computer graphics to calculate
coal resources. To make a proper evaluation of computer methods,
they must be compared with the manual calculation methods., and

both should yield similar products.

Stratigraphy

Rocks exposed in the Recluse Model Area comprise the Lower
part of the Eocene Wasatch Formation and the underlying Tongue
River Member of the Paleocene Fort Union Formation. The rocks
consist of sandstone, siltstone, mudstone, shale, carbonaceous
shale, and coal. The contact between the formations 1is placed

following the criteria used by Olive (1957, p.13=15) as shown in
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Figure 2. Seven major named <coal beds (McKay, 1973) are
contained in about 1300 feet of section (Fig. 2). The Cache coal
bed dips generally westward and scuthwestward toward the Powder
River Basin axis, which lies several tens of miles to the west,
Total coal resources for the Cache bed within the model area, are

approximately 2 billion. short tons.

Within the model area the maximum thickness of the Cache
coal bed is 31 feet, but in places it is absent. The Cache is
completely subsurface within the four=quadrangle area. The coal
is subbituminous and low in sulfur., Coals from two core samples
(Hobbss, 1980) show a sulfur content of about 0.4 percent and an
ash content of 11.3 percent on an as received basis with an
unweighted mathematical average heating value calculated at about

6782 Btu.
Computer Calculation of Resources

The National Coal Resources Data Systgm (NCRDS) of the U.S.
Geological Survey supports three spatial data bases (in PACER)
that interact with digitized data and the graphics display
program, GARNET (Olson., 1980 tc calculate resources. The
Recluse Model Area data subset stored in the USTRAT data base
consists of 279 drill hole Llocations with their respective
stratigraphic sections, and 13 control points that Lie outside
the map boundary. Reduired digitized information includes X-=Y

locations (latitude and longitude) for each point, township=range
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intersections from the base maps, and the thickness=~of=overburden

categories determined by the geologist.

Generation of an isopach map in GARNET requires Llatitude.,
longitude, and a ;oal thickness for every point location in the
map area to produce a gridded file for graphic display. Figure 3
is the geologist's handedrawn isopach map for the Cache bed.
Figure 4 is the result of using a planar gridding algorithm for
the Cache <c¢oal bed datae. A quadratic algorithm 1is also
availablers, but due to the nature of the point distributions, the
isopach is unsatisfactory for this set of data. The grid cell
size of 1/2 inch for the 16" x 22", 1:50,000 scale map, equals
2,000 feet on the ground, 1t is the largest <cell that <can
produce reliable resource figures and still remain
costeeffective. Graphic display of the gridded file is possible

at any requested contour interval.

The geologist evaluates the isopach maps and has the option
to adds edits or delete point data. Interpretive points are
sometimes added to modify the isopach. Because the coal data for
the Cache bed in the Recluse area have exceptionally even
distribution, the addition of <interpretive points was not

necessary.

Standardized <calculation of <coal resources (USBM & USGS.»
1976) requires that resource categories be delimited by <coal

thickness, overburden thickness, township=range, and the distance
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Figure 4. Computer-drawn isopach map of the Cache coal bed. Contours
represent thicknesses of the Cache coal bed. Coatour intervals
equal 2.5, 5, 10, 15, and 20 ft. (latitude = 44 37'30" to
44 52'30" N, longitude = 105 30'00" to 105 45'00" W. Figure 3
covers the same lat/long). Original scale at 1:50,000



from the point of observation. GARNET allows interactive graphic
combination of these digitized Line data files to derive boundary
lines of the required categories. These combinations produced 49
subfiles for the Recluse Model Area from which GARNET calculated
measured (1/4 mile), indicated (1/4<3/4 mile)s, and inferred
(3/4=3 miles) resources (tables 1, 2, & 3)‘represented by the

respective circular areas on the resource map (Fig. 5).
Isopach and Resource Comparison

Initial visual comparison of the two isopachs (Figures 3 &
4) shows the geometry to be similar. Particularly note the 2.5
ft. and 5 ft. contours in the southeastr, and the 10 ft. <contour
in the northwest extending southward to the middle of the map
then continuing directly east. Upon closer inspection, there are
two relationships to observe: 1) the hand=drawn isopach map (Fig.
3) in the upper central psrtion shows a clustering of contours
from 10 ft. to 30 ft. whereas the computer=drawn isopach map
(Fig. 4) displays the area as a collective relationship of 15 ft,
and 20 ft., contours’, and 2) the small areas within the 10 ft., 25
ft.r and 30 ft. contours of the hand=drawn isopach in the same
area are not present in the computer=drawn isopach, The
explanation for their omission on the computer=-drawn map is that
the software assigns only one value to a given grid cell and
draws contours between grid cells with differing wvalues. The
areé absent in the computer isopach were smaller than the grid

cell size (less than 1/2 inch); therefore, the value of the grid
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cell remained the same and contours were not drawn., This lack of
contouring explains other omissions of small contour area from
the computer=-drawn map. When comparing the overall appearance of
the two mapss, the 2.5 ft. and 10 ft,. contourS demonstrate this
situation. An isopach map more closely approximating the
hand=drawn map may have been obtained by wusing a smaller grid

cell size (less than 1/2 inch).

The standardized USGS=USBM resource classification system
requires that resources be presented by overburden <category as
defined .by the geologists townshiperange limits, specified coal
thickness <categories for coal of subbituminous rank. and
measureds, indicatedsr and inferred categories determined by 1/4,

3/4, and 3 mile radii respectively.

Total tonnage comparison of 2,160 million short tons
(manual) and 2,316 million short tons (computer) shows a 6.7
percent difference. Point data coal thickness, overburden trace.
category radiir, and township—=range Limits are constants. The
only real wvariable to explain this difference is the isopach
area. Because isopach Lines were combined with overburden trace
and township=range limits, differences for some categories can be
explained. Another factor 1is the difference in the thickness
value used in the calculation: the geologist assigns an average
thickness to each area planimetered, the computer integrates
areas represented by isopachs on a cell=by=cell basis, reflecting

the thickness changes.

13



Conclusion

The NCRDS method for calculating coal resources by computer
applies the rules defined by the U.,S. Bureau of Mines and U.S.
Geological Survey (1976) to produce reliable maps and resource
numbers, The computer isopach configuration can be debated as
can the manual 1isopach <configuration, Both are subject to
interpretation and both can be edited to satisfy the preconceived
ideas of the geologist. However, the computer has no
preconceptions or biases of its own about how the <isopach map
should Llook,. It can only apply mathematical relationships to

data that the user submits,
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