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Introduction

In 1980 the U.S. Geological Survey conducted a drilling program for the
purpose of evaluating the coal resources of the eastern part of the Birney 1°
x]ﬁ? quadrangle in Powder River and Big Horn Counties, Montana. This program
supplements the 1978-1979 drilling program for the central part of the Birney
quadrangle (Culbertson and others, 1980). Nine holes were drilled in the Otter
Creek area (fig.l) to depths ranging from 655 to 935 feet (200 to 285 m) and a
suite of geophysical logs were run in each hole to identify the thickness and
depth of the coalbeds. An offset hole was drilled about 20 feet (6m) from
Otter 7 to core the Roland coal bed of Baker (1929). At Otter 9 the initial
hole was abandoned at 320 feet (98 m). A second hole was drilled to 755 feet
(230 m), using data from first hole to locate and core the Cook and Otter coal
beds. The holes were drilled with U.S. Geological Survey equipment and
personnel, and the geophysical logs were run by a contractor.

For each hole, a lithologic log was prepared by examining samples of rock
cuttings that were caught at 5-foot (1.5 m) intervals. Subsequently the
lithologic log was modified to reflect the thickness and depth of identifiable
rock and coal units shown on the geophysical log. In two holes, Otter 5 and
Otter 7, the hole partially caved before geophysical logging, so it was not
possible to get the logging tool to the bottom of the hole. In these holes
the thickness and depth of the lowermost coal beds were derived from reports
by the driller as to what depths the drill entered and exited the coal bed,
supplemented by examination of the cuttings returned.

The geophysical logs were recorded at a vertical scale of 1 inch equals
10 feet, but were reduced to 1l inch equal 50 feet for publication. The
lithologic log and the reduced geophysical logs for each hole are shown in the

balance of this report.



Geologic Setting

Most of the coal beds occur in the Tongue River Member of the Fort Union
Formation of Paleocene age. The Tongue River Member consists of interbedded
sandstone, siltstone, shale, and coal, and thin lenticular beds of silty or
sandy limestone. Most of these rocks are poorly indurated and have weathered
to slopes, but the beds of limestone or limy sandstone locally form resistant
ledges and benches. Where the thick coal beds have burned at the outcrop, the
overlying rocks have been baked or fused into clinker, a reddish resistant
rock that is locally called "scoria" or '"red shale." Thick masses of clinker
cap many of the peaks and upland surfaces in this area.

Overlying the Fort Union Formation is the Wasatch Formation of Eocene
age, which also consists of sandstone, siltstone, shale and coal. In this
area it differs from the Fort Union principally in that it contains more and
thicker beds of carbonaceous shale, more zones of molluscan fossils, and fewer
light-colored sandstones and siltstones. The contact with the Fort Union is
placed at the top of the Roland coal bed of Baker (1929).

The regional dip of the strata in this area is generally'low, about 30 to
50 feet to the mile (5.7 to 9.3 m/km) in a southwesterly direction. The

regional dip is modified by a few low-amplitude flexures.



Coal beds
Figure 1 illustrates the names, thicknesses, and correlations of the coal
beds penetrated in each of the nine holes. Collectively these holes include
all the known coal beds underlying this area. The coal beds range in

thickness from 1 to 32 feet (0.3 to 9.8 m), although coal beds thinner than 2

feet are not shown on figure 1. The rank of the coal beds is sub-—bituminous

C, or possibly lignite A. Analyses of the major coal beds probably would

show, on an as-received basis, a heating value of 7500 to 8800 Btu per pound,

a sulfur content of 0.5 percent or less and an ash content of about 5 percent

(see Matson and Blumer, 1973).
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Figure 1.--Index map and correlation dlagram for 1980 Otter coal exploratory driil holes;Big Horn and Powder River Counties, Montana
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Sample log Page 1 of 3

U.S. GEOLOGICAL SURVEY
Birney 1° x l/f quadrangle

Hole Otter #1 Elev. 4170 feet Total depth 736 feet
Location 1800 FEL, 1400 FSL (NW 1/4, SE 1/4) Secs 21 , T. 9 S., R. 45 E,

County Powder River State Mont. Quadrangle Bear Creek School 7 Vj

Drilled by U.S.Geological Survey Driller A, Clark Hole size 5 1inches
Date Started 8/26/80 Date Completed 8/27/80 Geologist F. Spencer

Remarks Lithology from 5 ft samples, modified by H. I. Saperstone and

W. C. Culbertson to conform with geophysical logs to depth 718

Depth interval (feet)

From To Thick~

ness Lithologic Description
0 5 5 Alluvium; medium~brown sandy loam
5 10 5 Alluvium; medium yellow=-gray, sandy clay
10 28 18 Sandstone, very fine grained, light yellow-gray, to light

yellow-brown , unconsolidated, subangular grains of quartz

28 31 3 Shale; dark-brown, carbonaceous with shell fragments

31 40 9 Shale; dark-gray, silty in part, carbonaceous w/shell
fragments

40 43 3 Siltstone; medium-gray, clayey in part

43 52 9 Sandstone, very fine grained, light-to medium-gray with
subangular quartz grains

52 62 10 Siltstone, sandy, medium gray

62 74 12 Sandstone, very fine grained, silty in part, medium brown
gray to light-gray, subangular quartz grains

74 80 6 Coal, dull brown

80 82 2 Shale, carbonaceous, dark-brown¢ROLAND BED OF BAKER (1929)

82 85 3 Coal

85 89 4 Siltstone, clayey, carbonaceous

89 97 8 Sandstone, very fine grained, light-gray

97 99 2 Shale, carbonaceous

99 118 19 Sandstone, very fine grained, light-gray with thin very
calcareous interbeds, angular quartz grains

118 160 42 Sandstone, very fine grained, silty, light to medium
brownish-gray

160 165 5 Sandstone, fine grained to very fine grained with abundant

carbonaceous debris and subangular quartz grains
165 183 18 Siltstone, medium-gray, sandy in part
183 192 9 Sandstone, medium-gray, very fine grained, silty in part
192 197 5 Shale, carbonaceous, dark-brown
197 200 3 Sandstone, medium brownish-gray, very fine grained, very
silty in part, with carbonaceous debris
200 206.5 6.5 Siltstone, light brownish-gray, clayey in part

A



Hole No. Otter #1 Page 2 of 3

Depth interval (feet)

Thick—-

From To ness Lithologic Description

206.5 209 2.5 Coal, brown WADDLE BED

209 212 3 Siltstone, light gray, sandy in part

212 217 5 Sandstone, light gray, very fine grained

217 222 5 Siltstone, light gray

222 237 15 Sandstone, light gray, very fine grained

237 247 10 Siltstone, light to medium gray, sandy in part

247 271 24 Sandstone, light to medium gray, very fine grained

271 279 8 Siltstone, medium gray, sandy in part

279 307 28 Sandstone, light to medium gray, silty in part with sub-
angular quartz grains

307 310 3 Limestone, sandy

310 317 7 Sandstone, light to medium gray

312 327 15 Siltstone, medium gray

327 332 5 Sandstone, light to medium gray, very fine grained with sub-
angular quartz grains

332 346 14 Siltstone, medium gray, sandy in part

346 361 15 Sandstone, medium gray, very fine grained, silty with
subangular quartz grains

361 366 5 Siltstone, medium gray, sandy

366 371 5 Sandstone, medium gray, very fine grained silty, with sub-
angular quartz grains

371 376 5 Siltstone, medium gray sandy

376 392 16 Sandstone, medium gray, very fine—grained to fine grained

392 402 10 Siltstone, medium gray

402 437 35 Siltstone medium gray with carbonaceous shale streaks
(coaly)

437 451 14 Shale, dark brown, carbonaceous

451 477 26 Coal, brown ANDERSON BED

477 486 9 Shale, carbonaceous, banded

486 492 6 Siltstone, medium gray, sandy

492 497 5 Siltstone

497 502 5 Sandstone, medium gray, very fine grained

502 533.5 31.5 Siltstone, medium brownish gray

533.5 544 10.5 Coal, brown DIETZ BED

544 551 7 Shale, carbonaceous, dark brown with coal streaks

551 559 8 Siltstone, medium gray, sandy

559 604 45 Sandstone, medium gray, very fine grained, silty

604 625 21 Sandstone, light to medium gray, fine grained to medium
grained

625 640 15 Siltstone, light gray

640 666 26 Sandstone, light gray, very fine grained

666 670 4 Coal

670 672 2 Shale, dark brown CANYON BED

672 674 2 Coal -

674 676 2 Shale, dark brown

676 698 22 Coal



Hole No. Otter #1
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Depth interval (feet)

Thick-
From To ness Lithologic Description
698 711 13 Siltstone, light gray
711 714 3 Shale, carbonaceous, dark gray
714 736 22 Siltstone, light gray
















































































































































