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1

Digital Coal Outcrop Patterns for the Powder River Basin of Montana

OBJECTIVE

The Federal Land Grant Amendments of 1975 required inventories of coal resources in the western United 
States to determine the resources available on Federal lands. In response, the U.S. Geological Survey (USGS) 
began the Coal Resource Occurrence and Coal Development Potential (CRO/CDP) program in 1977 to compile 
coal resource information for the Powder River Basin (PRB) of Wyoming and Montana. During a 5-year period, 
the USGS published coal data, coal outcrop maps, and coal resource estimates for 108 7.5-minute quadrangles 
in Montana (fig. 1). The CRO/CDP studies were based on prior field mapping by the USGS and the Montana 
Bureau of Mines and Geology (MBMG), and on drill-hole data acquired during the late 1960s and 1970s. The 
USGS published quadrangle-by-quadrangle results as Open-File Reports (appendix A) that are available online 
from the USGS Publications Warehouse (http://pubs.er.usgs.gov/). 

Collectively, the CRO/CDP reports are one of the most comprehensive compilations of coal stratigraphic and 
coal outcrop data for the PRB. The reports are an invaluable source of information and a convenient starting 
point for further coal research and interpretation. Digital coal stratigraphic data are available from the MBMG 
coal database (http://www.mbmg.mtech.edu/datacenter/datacenter.asp), but the outcrop data have been dif-
ficult to use because they are not in digital form and because the authors named coalbeds inconsistently. 

Our purpose was to:

1.	 Combine correlatable coalbeds with different names into single outcrop patterns.

2.	 Make the mapped coal outcrops (i.e., outcrop patterns) digital and publicly available.

We did not add interpretation except to correct errors and we are not proposing these coalbed names as stan-
dard nomenclature for the PRB.

METHODS

Coal outcrop maps from 108 CRO/CDP reports were imported into ESRI’s ArcMap software as tagged image 
format (*.tif) files and georeferenced to state plane coordinates. Coal outcrop traces and faults were digitized 
from the georeferenced images and output as shape files using Able Software’s R2V. All coalbeds shown on the 
CRO/CDP maps were digitized, including minor beds that outcrop over limited areas and several unnamed “lo-
cal” beds. No distinction between mapped vs. inferred outcrops was made during digitizing.

Outcrop segments were combined in ArcMap where:

•	 CRO/CDP authors used different abbreviations (or outcrop codes) to identify the same coalbed. 
For example, “S” and “Sm” each refer to the Smith Coal. 

•	 Coal seams merge and/or split. As examples, the Anderson (An) was combined with the 
“merged” Anderson–Dietz (An-D) bed; where the Canyon Coal splits into upper and lower benches, 
the Canyon (Cy) was combined with the Upper Canyon (UCy). Generally, we used the bench or split 
that was thickest and/or had the greatest aerial distribution as the primary bed.

•	 Beds with different names clearly join across quadrangle boundaries and do not exist anywhere 
together in stratigraphic succession. In most cases, joining beds with different names was supported 
by the literature (appendix A). 

Table 1 is a list of CRO/CDP outcrop codes from each quadrangle (rows) that were combined to form final coal 
outcrop patterns (columns). It documents, for example, the Roland outcrop (table 1, column 3) as the combina-
tion of coalbeds mapped as “Ro” in the Bar V Ranch quadrangle, “Ro” in the Bar V Ranch NE quadrangle, “RB” 
in the Bear Creek School quadrangle, and so on. Final shape files for coal outcrops and faults were combined 
as feature classes within a geodatabase. All outcrop feature classes in the geodatabase retain original CRO/CDP 
outcrop codes in the BEDNAME attribute.

http://pubs.er.usgs.gov/
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RESULTS

The MTPRB Coal Outcrop map package contains outcrop patterns for 75 named coal seams. Roughly 30 per-
cent are major coal seams with mineable thicknesses and broad spatial distribution (fig. 2). Primary bed combi-
nations are:

Anderson + Anderson–Dietz + Garfield

Dietz + Dietz2 + Dietz2,3 + Alderson 

Canyon + Upper Canyon

Cook + Lower Cook

Pawnee + Dunning + Ebed

Cache + Odell + Brewster–Arnold

Sawyer + Upper Sawyer

Rosebud + Rosebud–McKay + Lower Rosebud

Terret + Robinson

The outcrop patterns are intended to be used at a scale of no greater than 1:24,000. They are only as accurate 
as the combined errors from original mapping; the CRO/CDP compilation; and georeferencing and digitizing to 
create the shape files. Minor gaps and misalignment along quadrangle boundaries are common, but most are 
not significant at the 1:24,000 scale.

DISCUSSION

Combining outcrop patterns from the CRO/CDP maps was straightforward using the methods described above. 
However, there were several exceptions.  

1.	 Otter Creek Problem—In some cases, two or more authors applied the same name to differ-
ent coalbeds. In fact, entire coal fields were sometimes mapped using bed names “stratigraphically 
offset” from those used in an adjacent field. For example, several authors used inconsistent coalbed 
names to describe coal stratigraphy near Otter Creek in eastern Powder River County (table 2). A re-
sult is that the interval between the Canyon bed(s) and the Pawnee bed remains problematic in the 
central PRB near Otter Creek. Coalbeds mapped along the boundary between the Fort Howes and 
Goodspeed Butte quadrangles are clearly misaligned on the CRO/CDP maps (appendix A., nos. 75 
and 76). These bed naming differences are mentioned in the CRO/CDP reports but have not been 
resolved.

2.	 Wall–Otter–Elk Problem—The stratigraphic positions of the Wall, Otter, and Elk beds are un-
certain. In the northwest Poker Jim Butte and northeast Browns Mountain quadrangles, the Otter 
lies above the Wall. Further east, the Otter bed is equivalent to the Elk bed along the Fort Howes–
Goodspeed Butte quadrangle boundary. Yet, to the northwest in the Threemile Buttes quadrangle, 
the Otter–Elk lies below the Wall. There is an obvious conflict in stratigraphic order—a consequence 
of the naming inconsistencies noted above in (1). We left the names of these coalbeds (Wall, Otter, 
and Elk) “as is” until the discrepancies can be rectified.  

3.	 Poker Jim—The Poker Jim coalbed in the northern Browns Mountain quadrangle was named 
by Culbertson and Klett (1976) and appears equivalent with Warren’s (1959) Pawnee bed to the 
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north. Culbertson and Klett (1976) applied the Pawnee name to a stratigraphically higher bed in the 
Browns Mountain quadrangle. We did not combine the Poker Jim bed with the Pawnee bed be-
cause it would violate one of our rules for “joining patterns”—namely, that beds do not exist any-
where together. 

4.	 Anderson1, 2, 3 / Dietz 1—In northern Sayle and southern Phillips Butte quadrangles (NE¼ of 
T. 7 S., R. 47 E.) the Anderson1, Anderson2, Anderson3, and Dietz1 beds are mapped on the north 
side of an east–west-trending fault. This is the only location in the Montana PRB where these bed 
names were used. None of these beds were combined with the primary Anderson or Dietz outcrop 
patterns. 

Our goal was to provide digital coal outcrop patterns representative of coal stratigraphy in the Montana PRB 
that could be easily accessed and used with other graphical datasets. The coal outcrops are available from the 
MBMG ftp site (ftp://sun2.mtech.edu/pub/geology/MTPRB_Coal_Outcrop.mpk) and subject to change without 
notice as more information and new interpretations become available. 
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CRO/CDP  
(Fort Howes) 

McKay 
(1976) 

Warren 
 (1959) 

Bryson & Bass 
 (1973) 

CRO/CDP 
(Goodspeed 

Butte) 
Upper Canyon Canyon Canyon Canyon Canyon 
Lower Canyon Cook Ferry — Ferry 

Local Wall Cook Cook Upper Cook 
Cook Lower Wall Wall Otter Lower Cook 
Otter Pawnee Elk Elk Elk 

— Local Dunning Dunning Dunning 
Brewster–Arnold Cache Odell Odell 

Table 2. Coalbed names used by various authors in the vicinity of Otter Creek.

ftp://sun2.mtech.edu/pub/geology/MTPRB_Coal_Outcrop.mpk
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APPENDIX A

The following list provides references for 108 7.5-minute quadrangles located in Montana and mapped as part 
of the CRO/CDP program. The map scale for all reports is 1:24,000. 

1. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Miller Creek NW quadrangle, Rosebud and Custer Counties, Montana: U.S. Geological 
Survey Open-File Report 78-637, 17 p., 7 pls., 1 table. 

2. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Moon Creek School quadrangle, Custer County, Montana: U.S. Geological Survey Open-
File Report 78-636, 14 p., 7 pls., 1 table. 

3. Colorado School of Mines Research Institute, 1978, Coal resource occurrence and coal development poten-
tial maps of the Griffin Coulee SW quadrangle, Rosebud and Treasure Counties, Montana: U.S. Geologi-
cal Survey Open-File Report 78-647, 17 p., 7 pls., 1 table. 

4. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the McKerlich Creek quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-
File Report 78-641, 15 p., 10 pls., 1 table. 

5. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Crain Place quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 78-644, 18 p., 11 pls., 1 table. 

6. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Miller Creek SW quadrangle, Custer and Rosebud Counties, Montana: U.S. Geological 
Survey Open-File Report 78-646, 18 p., 12 pls., 2 tables. 

7. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Miller Creek quadrangle, Custer County, Montana: U.S. Geological Survey Open-File 
Report 78-635, 16 p., 7 pls., 2 tables. 

8. Colorado School of Mines Research Institute, 1978, Coal resource occurrence and coal development po-
tential maps of the Jack Creek quadrangle, Custer County, Montana: U.S. Geological Survey Open-File 
Report 78-639, 16 p., 8 pls., 1 table. 

9. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Beebe SW quadrangle, Custer County, Montana: U.S. Geological Survey Open-File 
Report 78-634, 8 p., 3 pls. 

10. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Iron Spring quadrangle, Big Horn and Treasure Counties, Montana: U.S. Geological 
Survey Open-File Report 78-631, 8 p., 3 pls. 

11. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Minnehaha Creek South quadrangle, Treasure and Big Horn Counties, Montana: U.S. 
Geological Survey Open-File Report 78-833, 21 p., 16 pls., 1 table. 

12. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the McClure Creek quadrangle, Rosebud and Treasure Counties, Montana: U.S. Geological 
Survey Open-File Report 78-834, 22 p., 15 pls., 2 tables. 

13. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Trail Creek School quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-
File Report 78-835, 20 p., 13 pls., 1 table. 

14. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Colstrip West quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 78-648, 20 p., 13 pls., 1 table. 
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15. Colorado School of Mines Research Institute, 1978, Coal resource occurrence and coal development poten-
tial maps of the Colstrip East quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 78-836, 18 p., 13 pls., 1 table. 

16. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Hammond Draw NW quadrangle, Rosebud County, Montana: U.S. Geological Survey 
Open-File Report 78-645, 18 p., 10 pls., 1 table. 

17. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the John Hen Creek quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-
File Report 78-643, 18 p., 10 pls., 1 table. 

18. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Brandenberg NW quadrangle, Custer and Rosebud Counties, Montana: U.S. Geological 
Survey Open-File Report 78-642, 17 p., 7 pls., 1 table. 

19. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the H S School quadrangle, Custer County, Montana: U.S. Geological Survey Open-File 
Report 78-638, 16 p., 7 pls., 1 table. 

20. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Fourmile Creek quadrangle, Custer County, Montana: U.S. Geological Survey Open-File 
Report 78-640, 16 p., 8 pls., 1 table. 

21. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Carey-Malone School quadrangle, Custer County, Montana: U.S. Geological Survey 
Open-File Report 78-837, 20 p., 11 pls., 2 tables.

22. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Kirkpatrick Hill quadrangle, Custer County, Montana: U.S. Geological Survey Open-File 
Report 78-838, 20 p., 10 pls., 2 tables. 

23. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Padlock Ranch quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 78-633, 9 p., 3 pls. 

24. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Iron Spring SW quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 78-632, 9 p., 3 pls. 

25. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Wolf School quadrangle, Big Horn and Treasure Counties, Montana: U.S. Geological 
Survey Open-File Report 79-20, 25 p., 17 pls., 2 tables. 

26. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Sarpy School quadrangle, Big Horn, Rosebud, and Treasure Counties, Montana: U.S. 
Geological Survey Open-File Report 79-18, 22 p., 13 oversize sheets. 

27. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Rough Draw quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-17, 28 p., 22 oversize sheets.

28. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Colstrip SW quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-7, 24 p., 17 oversize sheets. 

29. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Colstrip SE quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-6, 23 p., 17 pls., 1 table. 
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30. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Hammond Draw SW quadrangle, Rosebud County, Montana: U.S. Geological survey 
Open-File Report 79-12, 22 p., 16 pls., 1 table. 

31. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Hammond Draw quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-
File Report 79-11, 23 p., 16 oversize sheets. 

32. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Brandenberg quadrangle, Rosebud and Powder River Counties, Montana: U.S. Geologi-
cal Survey Open-File Report 79-4, 20 p., 13 pls., 2 tables. 

33. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Hayes Point quadrangle, Custer and Powder River Counties, Montana: U.S. Geological 
Survey Open-File Report 79-13, 22 p., 16 oversize sheets. 

34. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the North Stacey School quadrangle, Custer and Powder River Counties, Montana: U.S. 
Geological Survey Open-File Report 79-16, 27 p., 22 pls., 2 tables. 

35. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Foster Creek School quadrangle, Custer and Powder River Counties, Montana: U.S. 
Geological Survey Open-File Report 79-9, 23 p., 14 pls., 2 tables. 

36. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Volborg quadrangle, Custer and Powder River Counties, Montana: U.S. Geological 
Survey Open-File Report 79-19, 23 p., 13 pls., 2 tables. 

37. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Divide School quadrangle, Custer and Powder River Counties, Montana: U.S. Geological 
Survey Open-File Report 79-8, 19 p., 10 pls., 1 table. 

38. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Jeans Fork NE quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 79-14, 19 p., 6 pls., 1 table. 

39. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Chalky Point quadrangle, Big Horn and Rosebud Counties, Montana: U.S. Geological 
Survey Open-File Report 79-5, 20 p., 9 oversize sheets. 

40. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Black Spring quadrangle, Rosebud and Big Horn Counties, Montana: U.S. Geological 
Survey Open-File Report 79-3, 21 p., 16 oversize sheets. 

41. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Jimtown quadrangle, Rosebud and Big Horn Counties, Montana: U.S. Geological Survey 
Open-File Report 79-15, 21 p., 10 oversize sheets. 

42. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Badger Peak quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-2, 25 p., 16 pls., 2 tables. 

43. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Garfield Peak quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-10, 23 p., 13 pls., 2 tables. 

44. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Ashland NE quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-1, 22 p., 19 pls., 1 table. 
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45. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Cook Creek Reservoir quadrangle, Powder River and Rosebud Counties, Montana: U.S. 
Geological Survey Open-File Report 79-84, 27 p., 35 pls., 2 tables. 

46. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Beaver Creek School quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-79, 31 p., 32 oversize sheets. 

47. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Stacey quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-99, 26 p., 25 pls., 2 tables. 

48. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Elk Ridge quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-85, 26 p., 19 oversize sheets. 

49. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Box Elder Creek quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-81, 26 p., 16 oversize sheets. 

50. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Coalwood quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-82, 22 p., 17 oversize sheets. 

51. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Ashland quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-78, 23 p., 16 pls., 2 tables. 

52. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Willow Crossing quadrangle, Powder River and Rosebud Counties, Montana: U.S. Geo-
logical Survey Open-File Report 79-101, 26 p., 14 oversize sheets. 

53. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Coleman Draw quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-83, 28 p., 31 oversize sheets. 

54. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Home Creek Butte quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-91, 34 p., 41 oversize sheets. 

55. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Samuelson Ranch quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-97, 28 p., 25 oversize sheets. 

56. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Leslie Creek quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-93, 25 p., 16 oversize sheets. 

57. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development po-
tential maps of the Olive quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-95, 18 p., 11 oversize sheets. 

58. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Cook Creek Butte quadrangle, Rosebud and Big Horn Counties, Montana: U.S. Geologi-
cal Survey Open-File Report 79-646, 22 p., 13 oversize sheets. 

59. Mapel, W.J., and Martin, B. K., 1978, Coal resource occurrence and coal development potential maps of 
the southern part of the Clubfoot Creek quadrangle, Rosebud County, Montana: U.S. Geological Survey 
Open-File Report 78-41, 23 p., 34 pls., 3 tables. 
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60. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Birney Day School quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-
File Report 79-80, 33 p., 35 oversize sheets. 

61. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Green Creek quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 79-89, 36 p., 42 oversize sheets. 

62. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the King Mountain quadrangle, Powder River and Rosebud Counties, Montana: U.S. Geo-
logical Survey Open-File Report 79-92, 37 p., 43 oversize sheets. 

63. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Yager Butte quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-102, 36 p., 44 oversize sheets. 

64. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Threemile Buttes quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-100, 38 p., 53 oversize sheets. 

65. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Sonnette quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-98, 33 p., 38 oversize sheets. 

66. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Epsie quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-86., 28 p., 25 oversize sheets. 

67. Colorado School of Mines Research Institute, 1979, Coal resource occurrence and coal development poten-
tial maps of the Epsie NE quadrangle, Power River County, Montana: U.S. Geological Survey Open-File 
Report 79-87, 21 p., 11 oversize sheets. 

68. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Spring Creek Ranch quadrangle, Big Horn County, Montana: U.S. Geological Survey 
Open-File Report 79-777, 21 p., 13 oversize sheets. 

69. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Kirby quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File Report 
79-650, 28 p., 28 oversize sheets. 

70. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Taintor Desert quadrangle, Big Horn and Rosebud Counties, Montana: U.S. Geological 
Survey Open-File Report 79-779, 28 p., 27 oversize sheets. 

71. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Birney SW quadrangle, Rosebud and Big Horn Counties, Montana: U.S. Geological 
Survey Open-File Report 79-645, 27 p, 22 oversize sheets. 

72. Mapel, W.J., and Martin, B.K., 1979, Coal resource occurrence and coal development potential maps of the 
Birney quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File Report 78-30, 24 p., 44 
pls., 2 tables. 

73. Mapel, W.J., and Martin, B.K. 1978, Coal resource occurrence and coal development potential maps of the 
Browns Mountain quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File Report 78-
39, 36 p., 69 pls., 6 tables. 

74. Mapel, W.J., Martin, B.K, and Butler, B.A., 1979, Coal resource occurrence and coal development potential 
maps of the Poker Jim Butte quadrangle, Rosebud and Powder River Counties, Montana: U.S. Geological 
Survey Open-File Report 78-651, 33 p., 64 pls., 3 tables. 
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75. McKay, E.J. and Robinson, L.N., 1979, Coal resource occurrence and coal development potential maps of 
the Fort Howes quadrangle, Rosebud and Powder River Counties, Montana: U.S. Geological Survey 
Open-File Report 79-104, 26 p., 53 pls., 2 tables. 

76. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Goodspeed Butte quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-88, 34 p., 37 oversize sheets. 

77. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Phillips Butte quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-96, 36 p., 41 oversize sheets. 

78. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Hodsdon Flats quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-90, 36 p., 40 oversize sheets. 

79. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Yarger Butte quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-103, 25 p., 24 oversize sheets. 

80. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Lonesome Peak quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-94, 24 p., 21 oversize sheets. 

81. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Bar V Ranch NE quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-
File Report 79-644, 29 p., 26 oversize sheets. 

82. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Half Moon Hill quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 79-648, 31 p., 37 oversize sheets. 

83. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Tongue River Dam quadrangle, Big Horn and Rosebud Counties, Montana: U.S. Geologi-
cal Survey Open-File Report 79-780, 30 p., 30 oversize sheets. 

84. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Spring Gulch quadrangle, Rosebud and Big Horn Counties, Montana: U.S. Geological 
Survey Open-File Report 79-778, 34 p., 32 oversize sheets. 

85. Mapel, W.J., Martin, B.K., and Butler, B.A., 1978, Coal resource occurrence and coal development poten-
tial maps of the Lacey Gulch quadrangle, Rosebud County, Montana: U.S. Geological Survey Open-File 
Report 78-37, 31 p., 49 pls., 2 tables. 

86. Mapel, W.J., Martin, B.K., and Butler, B.A., 1978. Coal resource occurrence and coal development potential 
maps of the Stroud Creek quadrangle, Rosebud and Big Horn Counties, Montana: U.S. Geological Survey 
Open-File Report 78-38, 34 p., 54 pls., 4 tables. 

87. Mapel, W.J., Martin, B.K., and Butler, B.A., 1979. Coal resource occurrence and coal development potential 
maps of the Hamilton Draw quadrangle, Rosebud, Big Horn, and Powder River Counties, Montana: U.S. 
Geological Survey Open-File Report 78-40, 32 p., 54 pls., 2 tables. 

88. McKay, E.J., and Robinson, L.N., 1979, Coal resource occurrence and coal development potential maps of 
the Otter quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File Report 79-105, 
22 p., 59 pls., 2 tables. 

89. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Reanus Cone quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-788, 38 p., 38 oversize sheets. 



16

Jay A. Gunderson, MBMG 667

90. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Sayle quadrangle, Powder River County, Montana: U.S. Geological Survey Open-File 
Report 79-789, 35 p., 41 oversize sheets. 

91. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Bloom Creek quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-784, 33 p., 36 oversize sheets. 

92. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Huckins School quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-786, 33 p., 41 oversize sheets. 

93. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Baldy Peak quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-781, 28 p., 30 oversize sheets. 

94. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Bear Skull Mountain quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-783, 27 p., 23 oversize sheets. 

95. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Bar V Ranch quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 79-643, 27 p., 25 oversize sheets. 

96. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Pearl School quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 79-776, 34 p., 43 oversize sheets. 

97. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Decker quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File Report 
79-647, 33 p., 45 oversize sheets. 

98. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development poten-
tial maps of the Holmes Ranch quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-File 
Report 79-649, 34 p., 37 oversize sheets. 

99. Culbertson, W.C., Robinson, L.N. and Gaffke, T.M., 1979, Coal resource occurrence and coal development 
potential maps of the Pine Butte School quadrangle, Big Horn County, Montana: U.S. Geological Survey 
Open-File Report 78-652, 30 p., 64 pls., 2 tables. 

100. Culbertson, W.C., Robinson, L.N., and Gaffke, T.M., 1979, Coal resource occurrence and coal development 
potential maps of the Forks Ranch quadrangle, Big Horn County, Montana: U.S. Geological Survey Open-
File Report 78-653, 31 p., 59 pls., 4 tables. 

101. Culbertson, W.C., and Robinson, L.N., 1979, Coal resource occurrence and coal development potential 
maps of the Quietus quadrangle, Big Horn and Powder River Counties, Montana: U.S. Geological Survey 
Open-File Report 78-654, 26 p., 44 pls., 4 tables. 

102. McKay, E.J., Butler, B.A., and Robinson, L.N., 107. 1979, Coal resource occurrence and coal development 
potential maps of the Bear Creek School quadrangle, Powder River County, Montana: U.S. Geological 
Survey Open-File Report 79-106, 20 p., 59 oversize sheets. 

103. Colorado School of Mines Research Institute, 1981, Coal resource occurrence and coal development po-
tential maps of the Sayle Hall quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-0790, 36 p., 46 oversize sheets. 

104. Colorado School of Mines Research Institute, 1981, Coal resource occurrence and coal development po-
tential maps of the Bradshaw Creek quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-785, 35 p., 39 oversize sheets. 



17

Digital Coal Outcrop Patterns for the Powder River Basin of Montana

105. Colorado School of Mines Research Institute, 1981, Coal resource occurrence and coal development 
potential maps of the Moorhead quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-787, 31 p., 30 oversize sheets. 

106. Colorado School of Mines Research Institute, 1981, Coal resource occurrence and coal development po-
tential maps of the Three Bar Ranch quadrangle, Powder River County, Montana and Campbell County, 
Wyoming: U.S. Geological Survey Open-File Report 79-791, 33 p., 35 oversize sheets. 

107. Colorado School of Mines Research Institute, 1981, Coal resource occurrence and coal development po-
tential maps of the Bay Horse quadrangle, Powder River County, Montana: U.S. Geological Survey Open-
File Report 79-782, 28 p., 27 oversize sheets. 

108. Colorado School of Mines Research Institute, 1980, Coal resource occurrence and coal development po-
tential maps of the Wild Bill Creek quadrangle, Powder River County, Montana: U.S. Geological Survey 
Open-File Report 79-792, 23 p., 13 oversize sheets.


	Objective
	Methods
	Results
	Discussion
	References
	Appendix A

