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THE LITTLE POWDER RIVER COAL FIELD, CAMPBELL
COUNTY, WYOMING.

- By Joun A. Davis.

INTRODUCTION.
PREVIOUS WORK.

The following report contains the results of an investigation of the

Little Powder River coal field, which is only a small part of an immense
area of coal and lignite bearing rocks in northeastern Wyoming, eastern
Montana, western North Dakota, and northwestern South Dakota.
Almost no definite information about the coal resources of this
area was available previous to 1907, when the United States
Geological Survey began the examination of the coal fields in the
Western States for the purpose of classifying the public lands. Since
that time reports covering various parts of this territory have been
published in Geological Survey Bulletins 316, 341, 381, and 431.

LOCATION AND ACCESSIBILITY

The Little Powder River coal field lies about midway between the
Black Hills and Bighorn Mountains and embraces an area on the
west side of Little Powder River nearly 15 miles wide, extending
southward about 35 miles from the Montana-Wyoming State line.
The eastern limit of the important coal beds forms the eastern
boundary- of the field. The other boundaries are more or less
arbitrary and are fixed chiefly by the extent of the season’s work.
The position and general relations of the field are shown on the small
index map on Plate XXXIV (p. 440).

There are no railroads in this area, but the main line of the Chicago,
Burlington & Quincy Railroad passes within 15 miles of the southwest
corner of the field. The Chicago, Milwaukee & Puget Sound and
Northern Pacific railways run along Yellowstone River about 100
miles to the north. The construction of branch lines into the field
up the valleys of Powder and Little Powder rivers would not be
difficult. At present the main depots for supplies are Gillette and
Moorcroft, small but thriving towns on the Chicago, Burlington &

Quincy Railroad.
423
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DRAINAGE AND TOPOGRAPHY.

The main streams in the field are Little Powder River and Wildcat,
Horse, Elk, Olmstead, and Bitter creeks. Ordinazily these streams
have a small flow during the summer months, but even Little Powder
River becomes dry at times. They form part of the Mississippi
drainage system through Yellowstone and Missouri rivers. Springs
are rather common during the average summer season, especially
around the edges of the larger clinker beds described below, and fur-
nish sufficient water for the stock which graze upon the range, but in
dry weather the majority of the springs become mere mudholes.

Topographically the field is a rather intricately dissected level plain
in which the average relief is from 300 to 400 feet. The valleys of
the larger watercourses are moderately broad and the streams
meander through alluvium-filled bottoms. The smaller and more
intricate drainage channels are sharply cut, and many of them' pre-
sent typical badlands with characteristic narrow ridges and sharp
steep-sided gullies devoid of vegetation.

Some of the coal beds of this field, like others throughout the coal-
bearing area, have been burned extensively, producing slag or clinker
and altering the overlying rocks. These partly fused or baked rocks
are of all shades from a light pink to a dark violet, the most common
being a deep red, and the colors give a striking and brilliant appear-
ance to the landscape. As the baked rocks are hardened by partial
or complete fusion, they are much more resistant to erosion than the
unaltered rocks and form the caps of many hills, buttes, and conical
knobs.

TIMBER.

There are no forests in the area. Straggling cottonwoods and
willows grow in the stream bottoms and scattering jack pine, pifion,
and scrub cedar on the hills, especially in the burned areas, probably
because the combustion of the coal bed destroys the gumbo-like
character of the overlying clay and shale, and the rocks are so shat-
tered and broken by the subsidence of the strata that they retain
enough of the rainfall, which is usually very heavy but of extremely
short duration, to maintain vegetation.

'FIELD WORK.

The field examination was made between July 10 and November
1, 1910, by a party consisting of the writer (in charge), D. P. Hynes,
and W. A. Price, jr. Prospects and natural exposures of the several
coal beds were visited and measured, the outcrops of the principal
coal beds were mapped by meander traverses and hand level, and
stratigraphic sections were measured at favorable localities to corre-
late the various beds. Diligent search was made for corner stones of
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the public-land surveys, and the positions of all that were found are
shown on the map. The scarcity of corners throughout the field ren-
dered imperative the constant use of stadia measurements, and in
addition the mapping was checked by an interlocking system of
planetable triangulation which contained a number of very carefully

measured base lines.
LAND SURVEYS.

Evidence obtained during this examination and corroborated by
the best local authorities shows that the subdivisional surveys of the
public lands in this area, which were made in 1882 and 1883, were
but partly completed. South of the fourteenth standard parallel,
which is about 9 miles from the State line, the scattering corners
with one or two exceptions agree with one another within a reasonable
limit of error and establish with a fair degree of certainty the position
of the land lines. North of the parallel, however, no authentic cor-
ners were discovered, and the official plats contradict and conflict
with the actual condition of things in so marked a manner that the
conclusion is unavoidable that very little if any of this work was per-
formed in the field. Many of the ridges and streams as shown on
the official plats prepared for the several townships comprising this
field are seriously at variance with the actual topography, not only
in the interlors of the sections but also along the lines which are
reported as measured. This evidence, combined with the positions
of the monuments remaining at present, apparently indicates that
the field work of these surveys was confined chiefly to measuring
lines in the larger stream valleys and that corners were placed only
- here and there in rough country.

On the accompanying map (Pl. XXXIV) the land surveys repre-
sented by solid lines are adjusted as nearly as possible in conformity
with the field notes and the actual position of the corners located in
this investigation. The lines north of the parallel are projected from
known corners farther south; they do not attempt even to approxi-
mate the true position of the lines and are intended solely for con-
venience of description.

GEOLOGY.

FORT UNION FORMATION.

With the exception of recent alluvium, practically all the rocks
which outcrop in the Little Powder River field belong to the Fort
Union formation (early Eocene) and consist of alternating beds of
shale, clay, sandstone, and coal. The thickness and sequence of the
various members are extremely diverse, even through a very small
horizontal range, but except for these irregularities the beds are
apparently conformable. The stratigraphic sections shown graphi-
cally on Plate XXXI give many details of this feature. Neither the
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top nor the bottom of the formation is contained in tho strata, 800 to
1,000 feet thick, which outcrop in this field.

The predominating color of the upper 200 feet of beds is light
yellow, except where it has been, changed to red by heat. In the
next 400 to 600 feet below it is usually a somber gray, whereas the
lower beds are prevailingly light yellow. These divisions are not
constant, however, and many exceptions are to be found.

The unbaked rocks are comparatively soft and fine grained. The -
shales vary greatly in composition, ranging from sandy to carbo-
naceous shale and to shaly coal. The sandstone is usually soft and
weathers readily to loose sand but locally is sufficiently indurated
to form projecting ledges. The cementing material may be iron,
silica, or lime, and nodular concretions of iron as well as silicified
tree stumps and logs are common, especially in the somber-colored
rocks. The coal beds usually weather more readily than the other
strata and are often found .covered by débris under an overhanging

shelf.
FOSSILS.

Fossil leaves are very abundant, especially in the carbonaceous
shale near the coal, and some of the more calcareous sandstones con-
tain fossil shells, but owing to the soft and friable nature of the
rocks it is very difficult to obtain paleobotanic specimens that will
bear transportation. A number of collections were made, however,
in different parts of the field from various portions of the stratigraphic
section. Those containing fossil leaves were submitted to F. H.
Knowlton for identification and he reports the following species,
which are all of Fort Union age:

Glyptostrobus ungeri Heer. Celastrus curvinervis Ward.
Glyptostrobus europzeus Heer. Celastrinites sp.?
Populus amblyrhyncha Ward. Sequoia langsdorfii? Brongn.

Populus cuneata Newb.
Populus daphnogenoides Ward.
Taxodium occidentale Newb.
Leguminosites arachioides Lesq.
Corylus rostrata Ait.

Sequoia nordenskioldi Heer.
Sapindus grandifolius Ward.
Onocleg gensibilis fossilis Newb.
Viburnum sp.

Dicotyledon, probably new.

T. W. Stanton reports the following species in the collections of
shells examined by him, which are also Fort Union:

Unio priscus M. and H.

Spheerium formosum.

Viviparus trochiformis M. and H.
" Viviparus leidyi M. and H.

Campeloms, producta White.
Goniobasis tenuicarinata M. and H.
Goniobasis sp.?

Limngea tenuicostata M. and H.

Viviparus leidyi var. formosus M. and H. | Hydrobia? sp.
STRUCTURE.

The rocks in this area lie nearly horizontal except where they are
folded locally into flat, shallow synclines and anticlines, few of which
are more than 100 feet in altitude from crest to trough. The
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general dip of the rocks is less than 1° W. in the southwestern part
of the field, but to the east it gradually increases toward the Black
Hills uplift.

THE COAL.

PHYSICAL CHARACTERISTICS.

The coal in the Little Powder River field is subbituminous and is
often called “black lignite.” The unweathered coal is black, shiny,
and hard. Although some pieces are brittle it is usually tough and
difficult to break or pulverize On exposure to the air the shiny
luster gradually disappears, giving place to a dull black or brown
color; the coal loses moisture, shrinks, and cracks in various direc-
tions. If subjected to alternate wetting and drying it is soon reduced
to small fragments and dust, but if protected from the action of
the elements it will retain its shape much longer. Much of the coal
shows the texture of the wood from which it was formed, but it
breaks with a conchoidal fracture without respect to the grain.
The streak or powder formed by pulverlzmg the coal is dark brown.
Mineral charcoal and resin are present in some localities. The
percentage of sulphur in the fresh coal is low, but where the coal
is greatly weathered calcium sulphate and other salts leached from
the neighboring rocks fill the cracks. The coal burns with a yellowish
sooty flame, gives a smoke with a strong bituminous odor, and when
free from impurities leaves a fine and light-colored ash.

CHEMICAL COMPOSITION.

As thick coal beds lie much nearer the railroad than those in this
field, there are no mines here sufficiently developed to furnish coal
free from the effects of surface weathering. One sample was taken
from under a cover of 15 to 20 feet at a prospect (No. 97) opened by
J. P. Rockefeller in sec. 26, T. 56 N., R. 72 W., to obtain coal for
domestic use. The coal 50 to 75 feet farther in would undoubtedly
show somewhat better results than the analy31s of this sample, in
which the coal is sbmewhat weathered.

Analysis of coal sample from the Little Powder River field, Wyo., laboratory No. 9219.

[Made at the Pittsburgh laboratmg of the Bureau of Mines. A.C. Fieldner, chemist in charge. Air-
rymg loss of moisture, 26 per cent.) .

Asre- Air- DrY Pure
ceived. | dried. coal. coal.

Moisture 32.7 {25 N R s
Volatile matter 28.1 37.9 41.7 45.2
Fixed carbon.. 34.1 46.0 50.7 54.8
............. 5.1 7.0 7.6 [eevenneen
Sulphur ......... . 1.07 1.45 1.59 1.72
(8110 (L T 4,370 5,905 6,495 7,036

British thermal units 7,870 10,630 11,690 12,660




428 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1910, PART IL

Averaging the values from analyses of 36 coal samples from the
neighboring Sheridan, Buffalo, and Powder River fields, Wyo., gives
the following results: -

Average of analyses of 86 air-dried coal samples from territory adjoining the Little Powder

River coal field.
MOISbUTe. - o e ee e i eieeeiaaa 13.8
Volatile matter. .. ... ... ... ... i 37.5
Fixed carbon...... . ... ... ... ..., FRTT 40,7
N 1 Y 6.6
SUlPhUr. ..o 1.4
British thermal units . ........ .. .. .. .. .. . .. ....~..0 9,910

NUMBER AND THICKNESS OF COAL BEDS.

The accompanying map (Pl. XXXIV) shows the position of the
outcrops of 10 coal beds recognized during this investigation. For
convenience they are lettered consecutively, beginning with the
uppermost bed. It will be noticed that some of the coal beds are
persistent and extend over large areas, whereas others are probably
more or less lenticular in form and can be traced for only short
distances, a feature especially true of some of the beds in the somber-
colored portion of the formation. Bed C is undoubtedly the one
correlated by Stone and Lupton * with the Roland bed described by
Taff? This bed and the zone of red rocks produced by its burning
are most valuable aids in correlating the other coal beds in this field.
Bed A is probably the Arvada bed of Stone and Lupton and, bed E
may possibly correspond to the Smith bed of Taff. v

The following list shows the maximum observed thicknesses of the
various beds and the average dlstances between them:

Mazimum observed thicknesses of coal beds and average distances between them.

TFeet,
Bed AL . 7
Interval . e 95
Bed B. ..o 5
Interval... .. .l o 30
Bed O 26
Interval. .. ... o e 110
Bed Do 7
Interval. . ... o i 55
Bed B e 16
Interval... ... e, 20
Bed B 15
Interval. ... e 55
Bed G 4
Interval. .. .. e 110

1 Stone, R. W., and Lupton, C. T., The Powder River coal field, Wyo., adjacent to the Burlington
Railroad: Bull. U 8. Geol. Survey No 381, 1910, p. 121,
2 Taff, J. A., The Sheridan coal field, Wyo.: Bull. U. 8. Geol. Survey No. 341, 1909, pp. 130 and 142.
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Bed H. oo e 14
Interval.. . ... 20
Bed .. e 4
Interval. .. .. o e 100
Bed J .o e, 13

“More than 150 sections of the coal beds which were ‘measured in
the field are shown gra,phlcally on Plates XXXII and XXXIII.
The total thickness of coal, as well as the number and size of partings
and the amount of carbonaceous shale, varies greatly in the different
sections. This is to be expected in coal beds of Fort Union age and .
bears witness to the unstable conditions which must have prevailed
at the time the coal beds were formed. The localities where the
sections were measured are indicated by reference numbers on the
accompanying map. (Pl. XXXTIV).

DETAILED DESCRIPTION BY TOWNSHIPS.

In describing the details of the various coal beds each township is
considered separately and in order, beginning with the southeast
corner of the field. Each coal bed will be described and an estimate
given of the total amount of coal available in each township. In
making these estimates a coal bed 1 foot thick and 1 acre in extent is
regarded as weighing 1,800 tons. In actual practice it is seldom
possible to remove all of the coal and therefore a second estimate is
given of the amount of coal actually available on. the basis of 1,000
tons recovery to the acre-foot.

T. 63 N, R. 71 W—Two coal beds outcrop in this townshlp,
shown on Plate XXXIV. The lower, designated bed H, is gen-
erally thin, much broken by partings, and probably below the mini-
mum thickness except for a short distance where its outcrop crosses
the valley of Little Powder River. At location 104 ! the coal is only
20 inches thick and is underlain by black shale. = At location 105 it
maintains the same thickness, but the underlying shale, 4 feet thick,
contains much coaly material. Its condition at locations 106, 107,
108, and 109 is shown by sections bearing the same numbers on Plate
XXXTII. At location 110 the coal bed is 3 feet thick, overlain by an
equal amount of carbonacedus shale and underlain by similar mate-
rial. Its condition at locations 111 and 112 is shown on Plate XXXTI,
but north of location 112, which is on the township line, the bed is
below the minimum limit of thickness at every place in which it was
examined.

Coal bed E is likewise above the minimum thickness where its
outcrop crosses the valley of Little Powder River, but it dies out in
sec. 10 and at every place in which its outcrop was examined in sec. 2

1 Numbers refer to locations on Pl. XXXIV, at which sections of coal beds were measured, and most
of them also to the sections shown graphically on Pls. XXXII and XXXIII.
1
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of this township; also entirely across T. 54 N. it is less than 2 feet
thick. Its condition in the township under discussion is shown by
sections 38 to 55. As shown by these sections, the bed is badly
broken by partings along the south line of the township as far west
as sec. 32. In sec. 3l it is at its best, and from this place it holds a
fair thickness as far as it was mapped in this township.

Slag and baked sandstone resulting from the combustion of the
Roland coal (bed C) mantle the major portions of secs. 3 to 10, 16 to
20, and 30. Oxidation of the iron in the rocks, as shown by the
very bright red color, is pronounced and complete, indicating a large
amount of heat, and the rocks are so brittle and so thoroughly shat-
tered by shrinking after the coal bed was burned out that it is highly
improbable that any considerable portion of the coal bed is left un-
consumed in the area above outlined. To the West however, it is
undisturbed.

In other parts of the field several coal beds are present in the
stratigraphic section corresponding to that part of the Fort Union
formation exposed in the highland in the northwest quarter of the
township, but careful search failed to reveal any coal bed in this area.
The position of bed G in sec. 2 is indicated, however, by two bands
of highly carbonaceous shale 18 inches thick. '

A study of the strata for several hundred feet below the rocks out~
cropping in this township revealed three or four small lenticular coal
beds, but at no place in this vicinity were they found to exceed 2 feet
in thickness, and so they were not regarded as sufficiently important
to be mapped.

The total amount of coal in this township is estimated to be
128,600,000 short tons, of which about 71,400,000 short tons may be
regarded as recoverable under present mining methods.

T.63 N., R. 72 W—The coal beds occurring in T. 53 N.,, R. 71 W,
are so low in the geologic column that they do not show in outerop
in T. 53 N, R. 72 W, except bed E, which is exposed for a short
distance in sec. 36. At location 46 it contains nearly 7 feet of coal,
but it is broken into a number of benches by thin shale partings
which would interfere seriously with economical mining. Although
no drilling has been done in this township to determine the presence
of these beds west of their outcrop, it seems probable that bed E may
underlie at least two-thirds of the township.

The main coal bed in T. 53 N., R. 72 W., is the Roland (bed C),
which is from 15 to 21 feet in thickness and outcrops in secs. 8, 9, 15
to 22, and 26 to 34. At location 14,in T. 52 N., R. 72 W, this bed
shows the following section: *

1Stone, R. W., and Lupton, C. T., The Powder River coal field, Wyo., adjacent to the Burlington Rail-
road: Bull. U. S. Geol. Survey No. 381, 1910, p. 129, P1. VIII.
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Section of coal bed in sec. 8, T. 52 N., R. 72 W., location 14.

Feet.

Coal and brownshale... ... . ...l 4

Coal, good, black. . .. ..onoe e 16
Coal, fair, brownish. .......cooiiiiiiiiii i 5 -

25

Natural exposures of the bed were visited at several places in
this township, but at none of them was it possible to measure the
complete thickness of the coal. A small gully has exposed near the
center of sec. 17 at least 11 feet of coal, and it is from the open pit
at this locality that most of the coal is obtained for domestic use at
the neighboring ranches on Wildcat Creek. AsinT.53N., R. 71 W.,
slag and baked sandstone produced by the burning of this bed are
found over large parts of secs. 6 to 8, 10, 12 to 15, 22 to 26, 35, and
36, so that it is highly improbable that any large area of the bed
remains unburned in this township.

As bed C contains 21 feet of coal at location 14 and 23 feet at
location 15, it seems reasonable to suppose that it will average 20 feet
throughout this township. Bed E, as stated previously, may underlie
two-thirds of this township with a thickness of 4 feet. On this basis
the township contains 276,100,000 short tons of coal, of which
153,300,000 short tons may be considered as recoverable under

: present mining methods. ‘

T.68 N., R. 78 W—The eastern half of this townshlp, which was
the only part examined, contains the outcrop of beds A and C. The
Roland coal (bed C) outcrops in secs. 1, 2, 10, 13 to 15, 22 to 24, and
26. Only one of several exposures seen afforded opportunity to
measure a complete section (No. 15). Here the bed has two benches
of coal, 10 and 13 feet thick, separated by 4 feet of shale. Red rocks
caused by the burning of the bed are present on both sides of Wildcat
Creek, but it is unlikely that there iy any coal remaining beneath them.

Bed A, the upper bed, has been almost wholly removed by erosion,
the only remnants being an outlier in sec. 24 and one in secs. 26, 27,
and 35, in which measurements (Nos. 1 to 3) show the coal to be
approximately 5 or 6 feet thick.

The lower coal beds noted in the description of T. 53 N., R. 71 W.,
are probably not present under this township, but no direct evidence
was obtainable regarding them.

The estimated tonnage of beds A and C in this township is
251,900,000 short tons, which would represent a recoverable amount
of 139,900,000 short tons.

T. 564 N., R. 71 W—Only the lower coal beds are present in this
township and they are thin and of little value. The horizon of bed
H was traced across the township, but the bed is generally thin and
carries no coal, except as shown on Plate XXXIV. At location 112,
on the south line of the township, it contains 2 feet 5 inches of coal
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and at location 113, in the SW. } sec. 24, it contains only 2 feet of
coal. For a space between these locations it consists only of carbo-
naceous shale. Bed G was observed in sec. 17, where it has a thick-
ness of 2 feet (No. 101) and probably represents a local _development
of coal in a band of carbonaceous shale Whlch occurs at this horizon
elsewhere in the township.

A band of dark shale, which is a very prominent feature in the bluffs
on the west side of Little Powder River, marks the position of bed E,
which occurs in the township to the south (T. 53 N., R. 71 W.), but,
although it was examined at a number of places, both in these bluffs
and in those on Wildcat Creek, no coal was found.

The slag produced by the burning of the Roland coal (bed C)
mantles large portions of secs. 9, 15, 16, 21, 22, 26, 27, and 32 to 34,
but the combustion was evidently so complete, as shown by the
oxidation of the iron and the shattering of the hardened shale and
sandstone, that it seems unlikely that any considerable portion of the
bed remains unconsumed.

A study of the strata for several hundred feet below that part of
the Fort Union formation exposed inthis township revealed several
lenticular beds.of coal; but as they were not found over 2 feet thick
anywhere in this vicinity they were regarded as unimportant. The
total tonnage of coal for this townshlp is small, being estimated at
“only 900,000 short tons.

T. 64 N., R. 72 W—Bed E is represented in this township by a
band of very carbonaceous shale which was traced in the bluffs along
the north side of Wildcat Creek and the south side of Horse Creek.
It was examined at a number of places but so far as observed con-
tains no coal, and it seems probable that no coal will be found in this
township at the horizons of beds H and E, even by drilling.

The Roland coal (bed C) where measured (No. 16) in sec. 20 con-
tains about 9 feet of coal. The outcrop of this bed is confined to -
secs. 19 to 21, 29, and 30, but slag and baked sandstone produced by
its burning cover the major portion of the township. The melted,
baked, and minutely shattered rocks indicate that the coal in this
bed was probably consumed under the entire slag-covered area.

Bed A, which is the higher of the two coal beds outcropping in
T. 54 N., R. 72 W., contains about 5 feet of available coal (No. 5)
and underlies only a small part of sec. 21.

The total tonnage of coal in this township amounts to only about
10,200,000 short tons, and of this only about 5,700,000 short tons
may be regarded as recoverable under present mining methods.

T. 64 N., R. 78 W.—The examination was confined to the eastern
half of this township and it shows that two coal beds are present.
The outcrop of the Roland coal (bed C) was traced largely by means
of slag and burned rock across the township, but no exposures per-
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mitted its measurement. To judge, however, from its condition
in adjacent townships where it is well exposed, it probably ranges in
thickness from 9 to 13 feet throughout secs. 2, 3, 10, 15, 22-24, and 36.
Slag and baked sandstone covering large parts of secs. 1, 2, 11 to 15,
and 22 to 24 suggest that no considerable portion of this bed remains
unconsumed beneath this area.

Bed A is largely eroded from the eastern part of the township, a
small area only remaining in sec. 23. It is nevertheless a very good
bed, showing 7 feet of coal at location 4.

Coal beds lower in the stratigraphic section, which are noted in
the description of T. 54 N., R. 71 W., are probably not present under
this township, although no definite statement can be made until the
region has been tested-by the drill.

The amount of coal in this part of the township in beds A and C
is about 122,500,000 short tons, representmg a recoverable amount of
68,100,000 short tons.

T.55 N., R. 71 W.—This township contams the outcrop of three
coal.beds, as shown on Plate XXXIV. Bed H was not measured in
this township but is probably from 4 to 7 feet thick. Its outcrop
crosses secs. 6 and 7. Bed F outcrops only in secs. 6 and 7. It .
is the same bed as that opened in sec. 26, T. 56 N., R. 72 W., by
J. P. Rockefeller and is only 3 feet thick (No. 95) where it was
measured in sec. 6. Bed E, which is the uppermost one exposed in

“the township, shows in outcrop in secs. 6, 7, 19, and 30. In the
northern part of the township it has a thickness of 3 feet 4 inches
(No. 57) and in the southern part 3 feet 11 inches, as shown by a sec-
tion (No. 56) in the next township to the west. Although no meas-
urement was made between these two places it seems probable that
it holds a thickness of about 3 feet across the township.

A study of the strata for several hundred feet below that part of
the Fort Union formation here represented shows the presence of
several small lenticular beds; but at no place in this neighborhood
were they found to exceed 2 feet in thickness, and therefore they were
disregarded in this investigation.

The total tonnage of the three beds in this township is about
15,000,000 short tons, which represents a recoverable amount of
8,300,000 short tons,

T.65 N., R.72 W.—Four coal beds outcrop in this township. Bed-
H, the lowest bed in the series, outcrops only in the valley of White-
tail Creek. Itis poorly exposed and no complete section was obtained.
An exposure of 20 inches of coal was seen at location 114, but the
top is burned and it seems probable that the bed is about 4 feet thick.

Bed F is exposed only north of Whitetail Creek. No measurement
of its thickness was obtained in this township, but just over the line
in T. 55 N., R. 71 W, it is 3 feet 2 inches thick (No. 95) and at the

9817°—Bull. 471—12—28§
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Rockefeller prospect (No. 97) in the township to the north it is more
than 16 feet thick.

Bed E, which probably does not contam .more than 4 feet of avail-
able coalm this township (No. 56), outcrops in secs. 11 to 14, 24,
35, and 36. It is represented in secs. 33 and 34 by a band of car-
bonaceous shale.

The principal bed in the townshlp is the Roland coal (bed 0),
which ranges from 14 to 26 feet in thickness (Nos. 18 to 20), outcrops
in portions of secs. 4, 5, 7, and 16 to 21, and is very extensively
burned in the remainder of the township.

The estimated tonnage of this township is 196,800,000 short tons,
which represents a possible recovery of 109,300,000 short tons.

T. 55 N., R. 73 W.—The examination of T. 55 N., R. 73 W., was
confined to the eastern half and disclosed the outcrop of but one bed
of coal, the Roland (bed C), which varies from 13 to 16 feet in thick-
ness (Nos. 17 and 18). It outcrops insecs. 1,10,12t0 15, 22 t0 26, and
34t036. The slag and baked sandstone distributed over a large part
of secs. 1, 13, 14, 15, 24, 25, 35, and 36 suggest by the very bright red
color and by the brlttleness and minuteness of the fragments of shat-
tered rock that no considerable amount of coal of thls bed is left
unconsumed beneath the scoria.

Bed E does not outcrop here, but from evidence in ad]ommg town-
ships it is probably 2 to 4 feet thick under a large portion of this
township. The other coal beds below bed C that are mentioned in the
description of T. 55 N., R. 71 W, are probably absent here, but no
direct evidence could be obtained regarding them without recourse to
drilling.

The total coal tonnage of this townshlp contained in beds C and
E is 264,900,000 short tons, which represents a recovery under pres-
ent mining methods of about 147,200,000 short tons.

T.5 N., R. 71 W—This townshlp contains the outcrop of five
coal beds, as shown on the map. Bed J, which is very prominent
in the township to the north, becomes much broken toward the south,
as shown by section No. 148. South of this location it probably con-
tinues into secs. 5 and 6, T. 56 N., R. 71 W, but it is thin and
unimportant.

Bed H was not measured in this township, but at location 116,
in the SW. % sec. 31, T. 57 N, R. 71 W., it is thick, containing 13 feet
of coal, and at location 115, in the NE. % sec. 25, T. 56 N., R. 72 W.,
it contains almost 12 feet of coal. In both places however the bed
is badly broken by shale partings which will make mining expensive.
The bed also outcrops in the southwest corner of the township, but
its thickness south of location 115 is uncertain, as at the next exposure
the full thickness of the bed was not seen. It is probably, however,
more than 4 feet thick throughout the township.
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Bed F apparently has but-a local development in this field, being
known in outcrop only from Whitetail Creek to the north line of
T.56 N. Itseems to be lens-shaped, reaching its maximum thickness
of 17 feet near the ranch. of J. P. Rockefeller in T. 56 N., R. 72 W.,
and dying out in all directions from this point. It was measured ab
only one place in this township, at location 100, in sec. 19, where it has
a thickness of only 4 feet 10 inches, as shown on Plate XXXII.
North of this location the bed is thinner and it could not be traced
beyond the south line of sec. 6.

Bed E shows a regular increase in thickness toward the north
across this township, ranging from 3 feet 4 inches at location 57, in
the township to the south, to 4 feet 4 inches at location 60, in sec. 24
of the township to the west, 8 feet 5 inches at location 61, in sec. 18 of
the township under consideration, and 13 feet 2 inches at location 62,
in sec. 31, T. 57 N., R. 71 W.

Bed D appears as only a small lens extending along the outcrop
from sec. 25, T. 56 N., R. 72 W., to sec. 6, T. 56 N., R. 71 W. Only
two sections were measured on this bed, one at location 33, in sec.
19, and the other at location 34, in sec. 18 of this township. The
sections at these locations, as shown on Plate XXXII, indicate a very
impure and not very thick lens of coal.

A study of the strata for several hundred feet below that part of
the Fort Union formation which outcrops in this township shows the
presence of several small lenticular beds, but as none of them was
found to be more than 2 feet thick they were disregarded.

The estimated total tonnage of this township is 104,000,000 short
tons, of which 57,800,000 short tons may be regarded as recoverable
under present mining conditions.

T. 66 N., R. 72 W.—Six coal beds outcrop in T. 56 N., R. 72 W.
Bed H undoubtedly underlies most, if not all, of this township, but
it is exposed only in secs. 25 and 36. As exposed at location 115, in
sec. 25, it contains 11 feet 8 inches of coal, but in the northeast corner
of the township it is even thicker, showing 13 feet at location 116.
Although the bed is thick, it is badly broken by shale partings, which
detract considerably from its value.

The outerop of bed G is confined almost wholly to sec. 4. Nearly 4
feet of coal is present in this bed, as shown by section 103, which was
measured just north of the township line.

Bed T is exposed in the valley of Elk Creek, in the eastern part of
the township, but it is not present in the northern part where its
horizon is exposed. It is a lens, reaching its greatest thickness in
sec. 26, where it has been opened by J. P. Rockefeller to obtain
coal for domestic use. Its character is well shown by sections Nos.
96, 97, 98, and 99. At location 100, in the township to the east, it is
only 4 feet 10 inches thick, and from this place it decreases to less
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than the minimum thickness near the south line of sec. 6, T. 56 N.,
R. 71 W. :

Bed E, although thin, is' one of the most persistent beds in the
field. Its thickness and character are well shown by sections Nos.
57, 58, 59, 60, 62, 67, 68, 69, and 70. The average thickness of these
sections is 6 feet 5 inches.

Bed D, which outcrops in secs. 23 to 25, is probably not more than
3 feet thick (No. 33) in this area, but in the township to the east it
reaches a maximum of 7 feet.

The most important bed so far as thickness is concerned is the
Roland (bed C), which ranges from about 11 feet in sec. 4 to nearly
26 feet in sec. 32. A measure taken on a small outlier in sec. 4 shows
a little more than 11 feet of coal (No. 21). This bed was also mapped
in secs. 7 to 9, 18, 29, and 30 to 33. It is evidently burned out in the
remamder of the township wherever it has not been removed by
erosion.

It was not possible to obtain any direct evidence concerning the
lower coal beds mentioned in the description of T. 56 N., R. 71 W., -
but it is probable that they are not present under this township. -

The estimated tonnage for this township is 952,900,000 short tons,
which would permit a recovery of about 529,400,000 short tons. g

T. 66 N., R. 73 W.—In the examination of this township the out-
crops of four coal beds were located, as shown on the map. Bed E
was not measured along its outcrop in sec. 6, but it underlies nearly
the whole of the township and probably ranges from 4 to 8 feet in
thickness.

The main bed is the Roland coal (bed C), which varies from 10 to

17 feet in thickness (Nos. 29 to 31) and outcrops in secs. 1, 4, 5, 7 to 18,
21, 22, 24, 25, and 36. This bed continues into the township to the
west, where it contains over 12 feet of coal at location 32. Slag and
baked sandstone produced by the combustion of this bed near the
outcrop were found at a number of places and it is evident that there
is no considerable amount of coal under the area occupied by the
clinker.

Bed B was seen only msecs. 1, 4, 9,10, 11, and 12. It is generally

' thin, ranging from 2 feet 10 1nches at locatlon 8 to 4 feet 8 inches at

location 11 (Nos 8,9,10,and 11,Pl. XXXII). The highest bed (A),
which is 4 to 7 feet thlck (Nos. 6 and 7), occupies only very small
areas in secs. 20 and 28.

From the evidence in townships to the east it seems quite likely
that bed H underlies the major portion of the area and is probably
2 to 4 feet thick. The other beds mentioned in the- description of -
T. 56 N., R. 71 W., however, are in all likelihood not present, though
no definite evidence regarding them could be obtained.
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The estimated tonnage of this township is 766,300,000 short tons,
which permits a recovery of at least 425,700,000 short tons.

T. 57 N., R.71 W.—The outcrops of three coals, beds H, I, and
J, are mapped in secs. 5, 6, and 31 of this township.

Bed J makes its appearance near the south line of the township.
As shown by the section measured at location 148, in sec. 31, it con-
sists of three separate benches, the greatest thickness of coal in any
one bench being 2 feet 1 inch. It holds this broken character gener-
ally, but the individual beds or benches of coal are much thicker, as
shown by the various sections measured in T. 57N, R.72W. North
of Olmstead Creek it agaln enters the townshlp under discussion in
sec. 7. Its thickness in secs. 4, 5, 6, and 7 is shown by sections 153
and 154, and in the next township to the north by section 155.

Bed I is present only in the SW. % sec. 6, where it measures 2 feet
5 inches thick at location 147. Bed H extends into this township
only a short distance in secs. 5,6, and 31. At location 130, in sec. 5,

it is only 2 feet 4 inches thick, but at location 116, in sec. 31, it con- -

tains more than 14 feet of coal, which is, however, badly broken by
shale partings.

A study of the Fort Union formation for several hundred feet
below bed J showed the presence of several small lenticular beds

which along the north township line attain a thickness of at least -

3 feet. Although they are undoubtedly present in some portions of
the township, they were not regarded as sufliciently important to be
considered during this investigation.

As most of the known coal beds are in the territory to the west,
the tonnage in this township is small, being estimated at 7,000,000
short tons, of which 4,000,000 short tons may be regarded as recov-
erable under present conditions.

T. 57 N, R. 72 W.—Five coal beds outcrop in this township.

" The lowest is bed J, which underlies most of the southwestern part

of the . township and is of considerable thickness, but it is badly
broken by shale partings. Its character is shown by sections Nos.
149, 150, 151, and 152 on Plate XXXIII, and also by section 153,
which was measured just across the township line on the east.

Bed I outerops continuously across the township but does not
extend into the township to the north. It is generally thin but

fairly regular, as shown by sections Nos. 139, 140, 141, 142, 143, 144,

145, 146, and 147.
Bed H lies only a few feet above bed I and is persistent from Elk
Creek to the Montana line. Its character is well shown by sections

1Land lines in Tps. 57 and 58 N., Rs. 71, 72, and 73 W., are projected arbitrarily for convenience of
description only.
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Nos. 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, and 128. At
locality 128 it is thin and of little importance. ' .
Bed G is probably lenticular, the maximum being 4 feet of coal
(Nos. 102 and 103), and outcrops in secs. 22, 27, and 32 to 34. Bed E
is one of the most persistent coal beds in the field. It has a fairly
good thickness in the southern part of the township, as shown by
sections Nos. 63, 64, 65, 66, 67, 70, 71, 72, and 73. In the northern
part of the township it is generally less than 4 feet thick, as shown
by sections Nos. 75, 76, 77, 78, 79, and 80. Lower coal beds men-
tioned in the description, of T. 57 N., R. 71 W., may be present under
parts of the township, but no data were obtainable regarding them.

The tonnage of the coal beds outcropping in this township is
493,300,000 short tons, of which 274,000,000 tons may be regarded
as recoverable under present mining methods.

T.57 N., R. 73 W—This township contains the outcrop of five
coal beds. The lowest coal bed showing in the township is bed H,
which is exposed at one place only in sec. 1. Its thickness at loca-
tion 121 is 4 feet 7 inches, and it seems reasonable to suppose that
it maintains about the same thickness under the other part of the
township. :

Bed E is exposed in various parts of the township, and its thickness
increases toward the west, as shown by sections Nos. 73, 74, 91, 93,
and 94, some of which were measured within the township and some
just outside of its boundaries. A bed-of coal 2 to 4 feet in thick-
ness (Nos. 35 and 36), which occurs practically at the same hori-
zon as bed D in T. 56 N., Rs. 71 and 72 W., outcrops in sec. 19,
but it is probably a local development at this place. The Roland
coal (bed C), which is nearly 8 feet thick (Nos. 22, 23, and 28), is
found in secs. 3, 5 to 9, 14, 15, 18, 22, and 27. The slag and red
baked sandstone from the combustion of this bed are distributed
over secs. 1 to 4, 8, 11, 12, 18, 25, and 36. Above bed C is a small
coal bed, here called bed B, which is present in the high land near the
center of the township. Its character is shown by sections 12 and
13 on Plate XXXIII. ,

Some of the lower coal beds mentioned in the description of T. 57
N., R. 71 W., may be present under parts of this township, but direct
evidence regarding them can be obtained only by drilling.

The coal tonnage of this township is estimated to be 591,500,000
short tons, of which 328,600,000 tons may be regarded as recoverable
under present mining methods

T.68 N., R. 71 W—The mvestlgatlon of this township disclosed
three coal beds, which outcrop chiefly in secs. 31 and 32. Bed J is
the most important coal bed showing in this township, but though the
aggregate thickness of this bed is large, it is badly broken by shale
partings, as shown in sections Nos. 155, 156, and 157. The next
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higher coal is bed H, which is represented by sections Nos. 129, 131,
and 132. The uppermost, or bed E, was found in three small buttes,
capped with slag produced by the burnmg of the Roland coal (bed C),
and is 6% feet thick where measured (No. 84).

A study of the strata for several hundred feet below these coal beds
indicates that several lenticular beds are probably present in this
township. They do not exceed 3 feet in thickness, however, and _
were not regarded as sufficiently. important to be considered during
this investigation.

The amount of coal contained in this township is small, being
estimated at 27,000,000 short tons, of which 15,000,000 short tons
may be regarded as recoverable under present mining methods.

T.568 N., R. 72 W.—Three coal beds were recognized and traced
in this township. The lowest is bed J, which is an important bed
in the eastern part, as shown by sections 158 and 159. Bed H is
present throughout much of the township, but the country is so dis-
sected by streams that no large areas of the coal bed remain. Its
character is shown by sections Nos. 127, 133, 134, and 135, measured
in the township, and by section No. 136, measured near the State
line and 1% miles west of the northwest township corner. Bed E
underlies several sections in the western part of the township and
isolated areas on the ridge in the southeast corner. Its character
and thickness are shown by sections Nos. 81, 82, 83, and 85, meas-
ured in the township, and by No. 86, measured in the townshlp to the
west.

Slag and baked sandstone produced by the combustlon of the
higher coal (Roland or bed C) mantle parts of secs. 19, 20, and 28
to 31. The strong oxidation of the iron and minute shattering of
the rocks suggest that little or none of this coal remains under the
area outlined above. -

Although it was not possible to obtain any direct evidence regard-
ing them, the lower coal beds occurring in T. 58 N., R. 71 W., may
be present under parts of this township.

The amount of coal in the township is estimated to be 209,300,000
short tons, of which 116,300,000 tons may be regarded as available
under present mining methods

T.68 N., R. 78 W.—In the examination of thls township the out-
crops of three coal beds were located as shown on Plate XXXIV.
Bed H is one of the most important in this township. Its thickness
is shown by sections Nos. 136, 137, and 138. Bed E is thicker in this
township than in any other part of the field, as shown by sections Nos.
86, 87, 88, 89, 90, 91, and 92.

A coal bed at about the correct position for bed D is exposed in the
township to the west, where it has the thickness shown in section
37. Itisnot known to extend into T. 58 N., R. 73 W., but may do so
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for a short distance. The.Roland coal (bed C), which is 8 to 10 feet .
thick (Nos. 24, 25, and 26), outcrops in secs. 25, 28, 29, 31, 33,
and 34. Slag and baked sandstone produced by the burning of this
bed cover parts of secs. 28, 29, and 32 to 34, and evidently com-
bustion was so complete that no considerable amount of coal remains
unburned beneath the slag. This bed was also measured at location
27, in the township to the west, where it has the thickness shown on
Plate XXXIII.

Lower coal beds mentioned in the description of T.56 N.,R. 71 W.,
may possibly be present here, but no definite evidence regardmg them
could be obtained.

The amount of coal in this township is estimated to be 353,000,000
short tons, of which 196,000,000 tons may be considered available
under present mining condltlons

ESTIMATED TONNAGE.

The estimated tonnage given under the description of each town-
ship is summarized as follows: .

Estimated amount of coal in the Little Powder River field, tn short tons.

Availabledton-
Township. Total tonnage. prggegxftunliuf& .

conditions,
T.83N., R. 128, 600,000 71,400,000
T.53 N, R. 276,100,000 153 300 000
T.53 N, R. 251,900, 000 139 900 000

T.54 N., R. 900. 000 ,
T.54 N, R. 10,200, 000 5,700,000
T.54 N, R, 122 500,000 68,100, 000
T,.55 N, R, 15 000, 000 8,300,000
T.65N.,R. 196 800 000 109.300,000
T.55N., R. 264,900,000 147,200,000
T.66 N,,R.7 104,000,000 57,800,000
T.56 N.,,R. 952,900,000 529, 400,000
T.56 N, R. 766,300, 000 425,700,000
T.57 N, R, 7, 0.000 4,000,000
T.57N, R, 493.300.000 274,000.000
T.57 N, R. 591,500,000 328,600,000
T.58 N., R. 27,000, 000 15,000,000
T.58 N, R. 209, 300,000 llb 300,000
T,68N., R. 353,000,000 196 000,000
4,771,200,000 |  2,650,500,000
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