
Coal Resources
of Colorado

GEOLOGICAL SURVEY BULLETIN 1072-C





ERRATA, BULLETIN 1072-C

insert on page 204, table 12. Measured and indicated original reserves of subbituminous coal (millions of short tons) under indicated overburden
(feet) for coal beds (feet) in Colorado
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Insert on page 210, table 13. Inferred original reserves of subbituminous coal (millions of short tons) under indicated overburden (feet) for
coal beds (feet) in Colorado
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Insert on page 226, table 16. Original reserves of subbituminous coal (millions of short tons) under indicated overburden- (feet) for coal beds
(feet) in Colorado 
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CONTRIBUTIONS TO ECONOMIC GEOLOGY

COAL RESOURCES OF COLORADO

By E. R. LANDIS

ABSTRACT

Previous estimates of the coal reserves of Colorado were made on a regional 
basis and included large tonnages of coal which are too deeply buried to be 
considered minable. They also included reserve estimates for areas in which 
available information will not allow a detailed estimate to be made. The coal 
reserves of Colorado, as presented in this report, were estimated on an indi 
vidual-bed basis in all parts of the State where it was feasible; and they are 
classified according to the abundance and reliability of the available data and 
according to the characteristics of the coal.

About 28 percent of the area of Colorado, or about 29,600 square miles, is 
underlain by coal-bearing rocks. Of this area, about 20,600 square miles may 
contain minable reserves of coal at depths less than 3,000 feet. However, 
available data allow a detailed estimate to be made for only 5,276 square miles 
of the State. In that area, which is about 18 percent of the total area under 
lain by coal-bearing rocks, a total of about 81,785 million tons of coal is esti 
mated to have been originally present. Of the total, 0.11 percent, or about 90 
million tons, is anthracite and semianthracite; 77.28 percent, or about 63,203 
million tons, is classed as bituminous; and 22.61 percent, or about 18,492 million 
tons, is subbituminous coal.

Before January 1, 1956, about 493 million tons of coal had been mined in 
Colorado. Applying a 50-percent recoverability factor, about 80,799 million 
tons of coal is still available for mining, and about 40,399 million tons of 
recoverable coal is estimated to be present in Colorado in the 5,276 square miles 
for which information is adequate.

INTRODUCTION

Colorado ranked 9th in the United States in total recorded pro 
duction of bituminous coal and lignite from the earliest record through 
1955, and ranked llth in production during 1955. Its location in the 
center of the Rocky Mountains region near main lines of transconti 
nental transporation makes the coal resources of Colorado of vital 
interest to the nation.

A preliminary report summarizing available information about the 
coal resources of Colorado was written by Spencer and Erwin (1953).

131
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All data used in the preparation of that report,, and additional in 
formation, are included in this investigation.

SOURCES OF INFORMATION

Published reports and unpublished records in the files of the TJ. S. 
Geological Survey were used to estimate the coal resources of 
Colorado. Much additional data were obtained from agencies of the 
State of Colorado, other Federal agencies,' mining companies, oil 
companies, and individuals who made their files available to the 
Geological Survey.

ACKNOWLEDGMENTS

The author is indebted to many individuals and organizations, too 
numerous to permit individual listing, for cooperation, information, 
and assistance. However, special thanks are due my colleague, F. D. 
Spencer, for advice and technical assistance. K. V. Cammack and 
C. M. McConnell of the Geological Survey, and Thomas Alien of the 
Colorado State Coal Mine Inspection Department, provided helpful 
information and cooperation.

METHODS OF PREPARING RESERVE ESTIMATES

Coal reserve estimates of the Geological Survey are made by fol 
lowing certain principles and definitions that have been established 
to standardize, insofar as it is possible, the reappraisal of the coal 
resources of the United States. The reserve estimates are classified 
according to the characteristics of the coal and according to the 
abundance and reliability of data.

CLASSIFICATION ACCORDING TO CHARACTERISTICS OP THE COAL

The rank of the coal, the thickness of the beds, and the thickness 
of the overburden are the characteristics that are used in classifying 
coal reserves.

RANK OF COAX,

The rank of the coal is determined in accordance with the specifi 
cations of the American Society for Testing Materials (1954) which 
are reproduced in table 1.

The coal of Colorado ranges in rank from subbituminous to anthra 
cite, with the greatest amount, about 77 percent, being bituminous. 
(See fig. 5.) Subbituminous coal makes up almost 23 percent of the 
total and anthracite less than 1 percent. Bituminous coal is present 
in the Raton Mesa, Uinta, Green River, and San Juan River regions, 
in the Dakota sandstone of southwestern Colorado, and in the Canon 
City, Pagosa Springs, and South Park fields. Most of the bituminous
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TABLE 1. Classification of coals by rank l 

[Legend: FC-Fixed carbon. VM« Volatile Matter. Btu-British thermal units]

Class

I. Anthradtlc. __ ...

II. Bituminous *..

III. Subbituminous- . 

IV. Lignitic.. ........

Group

1. Meta-anthracite ....

3. Semianthracite. ....

1. Low-volatile bitu 
minous coal.

2. Medium-volatile 
bituminous coal.

3. High-volatile A
bituminous coal.

4. High-volatile B 
bituminous coal. 

6. High-volatile 0 
bituminous coal. 

1. Subbituminous A 
coal. 

2. Subbituminous B 
coal. 

3. Subbituminous O 
coal. 

1. Lignite.............

Limits of fixed carbon or Btu 
mineral-matter-free basis

Dry FC, 98 percent or more 
(Dry VM, 2 percent or less.)

8 percent or less and more than 
2 percent). 

Dry FC, 86 percent or more and 
less than 92 percent (Dry VM, 
14 percent or less and more 
than 8 percent). 

Dry FC, 78 percent or more and 
less than 86 percent (Dry VM, 
22 percent or less and more 
than 14 percent). 

Dry FC, 69 percent or more and 
less than 78 percent (Dry VM, 
31 percent or less and more 
than 22 percent).

(Dry VM, more than 31 per 
cent); and moist * Btu 14,000   
or more. 

Moist Btu, 13,000 or more and 
less than 14,000. 

Moist Btu, 11,000 or more and 
less than 13,000. 

Moist Btu, 11,000 or more and 
less than 13,000. 

Moist Btu, 9500 or more and 
less than 11,000. 

Moist Btu, 8300 or more and less 
than 9500.

Requisite physical 
properties

Nonagglomeratlng.1

Either agglomerating 
or non weathering.8 

Both weathering and 
nonagglomoratlng.

1 This classification does not Include a few coals which have unusual physical and chemical properties 
and which come witbln the limits of fixed carbon or Btu of the high-volatile bituminous and subbituminous 
ranks. All these coals either contain less than 48 percent dry, mineral-matter-free fixed carbon or have 
more than 15,500 moist, mineral-matter-free Btu.

8 If agglomerating, classify In low-volatile group of the bituminous class.
' It is recognized that there may be noncakmg varieties In each group of the bituminous class.
  Moist Btu refers to coal containing its natural bed moisture but not Including visible wat*-r on the surface 

of the coal.
6 Coals having 69 percent or more fixed carbon on the dry, mlneral-matter-free basis shall be classified 

according to fixed carbon, regardless of Btu.
0 There are three varieties of coal in the high-volatile C bituminous coal group: Variety 1, agglomerating 

and nonweatherlng; Variety 2, agglomerating and weathering; Variety 3, nonagglomeratlng and non- 
weathering.

coal in the State is high-volatile C in rank, but all ranks of bituminous 
coal are present. Subbituminous coal is present in the Denver, Green 
River, and Uinta regions, and in the North Park and Tongue Mesa 
fields. Anthracite and semianthracite are present in the Crested 
Butte and Carbondale fields of the Uinta region. A small tonnage of 
anthracite in the Green River region is included with the bituminous 
coal in the tables of reserves.

Coking coal was not segregated in the tables of reserves, but it is 
discussed in the individual field descriptions. It is present in the 
Durango, Trinidad, Crested Butte, Somerset, and Carbondale fields. 
The coal analyses from which determinations of rank were made in 
this report were obtained mainly from U. S. Bureau of Mines Technical 
Paper 574 (1937).

467S21 59   2
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FIGURE 5. Index map of coal regions and miscellaneous fields.

As precise specific-gravity determinations are not available for 
most of the coal in Colorado, the average values assigned by the 
Geological Survey for the weights of the many ranks of coal were used 
in the calculation of the coal reserves of Colorado. Anthracitic coal 
(includes anthracite and semianthracite) was assumed to have a 
weight of 2,000 tons per acre-foot, bituminous coal 1,800 tons per 
acre-foot, and subbituminous coal 1,770 tons per acre-foot. Although 
the specific gravity of coals ranges widely, these rounded figures are 
thought to be suitable for use in a general report of this type.

THICKNESS OF BEDS

In accordance with the procedure of the Geological Survey, the 
thickness categories used in the calculation of coal reserves in Colorado 
are as follows:

Anthratiiicand bituminous coal Subbituminous coal

> 10 feet 
5-10 feet 

feet

> 42 inches 
28-42 inches 
14-28 inches

Subbituminous coal beds less than 2^ feet thick, and anthracite 
and bituminous coal beds less than 14 inches thick, were not.included 
in the reserve estimates.

Coal beds hi Colorado exhibit extreme lateral variation in thickness,
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and for the purpose of calculation an average for a bed in any one 
area must be determined. Where the amount and type of data 
allowed, isopach maps were drawn. Generally, the data were in 
sufficient for drawing isopach lines, and a weighted average was 
determined by weighting each thickness according to the approximate 
area of bed represented by that observation. This average figure was 
used to represent the thickness of the coal bed in the area under 
consideration.

Partings of more than three-eighths of an inch were omitted in deter 
mining the thickness of individual beds. Beds and parts of beds 
made up of alternating layers of thin coal and partings were omitted 
if the partings made up more than one-half the total thickness of the 
bed. Benches of coal less than minimum thickness, which lie above 
or below thick partings and which normally would not be mined, were 
also omitted. Coal beds that are split by a parting were omitted if 
neither bench of coal is above minimum thickness and if the parting 
is as thick or thicker than the smaller of the two benches, unless it 
was known that local practice is to consider such beds minable.

THICKNESS OF OVERBURDEN

In this report most of the coal reserves were estimated and calcu 
lated in the standard thickness-of-overburden categories, 0-1,000 feet, 
1,000-2,000 feet, and 2,000-3,000 feet. Areas of the State where it was 
not feasible to use these categories are indicated by footnotes in the 
tables of reserves.

No attempt was made to differentiate strippable coal from coal 
which will have to be mined by underground methods. Stripping 
operations have been carried on at various times in scattered parts of 
the State, notably in the North Park field, the eastern part of the 
Yampa field, and several fields of the Denver region. In 1955 about 
10 percent of the total coal production of the State was produced by 
7 strip mines, and about 90 percent was produced by 143 underground 
mines. However, the amount of coal that can be mined by surface 
methods is believed to be very small compared with the total amount 
of coal in the State.

CLASSIFICATION ACCORDING TO ABUNDANCE AND'RELIABILITY
OF DATA

In this report coal reserves are estimated in two classes according 
to the abundance and reliability of data: measured and indicated, and 
inferred.

MEASURED AND INDICATED RESERVES

Coal reserves in the measured and indicated class are contained in 
bodies whose outer limit is generally about three-quarters of a mile
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from the outcrop or other observation point. In a few localities the 
outer limit of these bodies is greater or lesser depending on the avail 
able information as to the continuity of the coal.

INFERRED RESERVES

Inferred reserves lie outside areas of measured and indicated re 
serves and are usually more than three-quarters of a mile from the 
outcrop, drill hole, or mine working that supplied the closest direct 
measurement. The outer limit of a body of inferred coal is usually 
from 1 to 2 miles from points of observation. The distance to the 
outer limit of these bodies varies because this class comprises coal 
for which the estimates are based largely on knowledge of the habit 
of coal beds within the area under consideration and the projection 
of distant information into the area on the basis of geologic evidence. 
Except for a few special cases, all reserves estimated on a coal-zone 
basis are included in this class.

DISTINCTION BETWEEN ORIGINAL, REMAINING, AND 
RECOVERABLE RESERVES

The estimated coal reserves of Colorado are presented in the tables 
as original reserves; that is, coal originally present in the ground 
before mining. It includes coal that has been mined or lost in mining, 
coal under dense population areas, roads, pipe lines, railroads, oil and 
gas fields, and in the weathered zone near the outcrop. As maps show 
ing mined-out areas are unavailable for many parts of the State, cul 
tural features are transient, and coal is mined and lost in mining every 
year, the estimation of original reserves is the most logical and perma 
nent approach to a coal inventory because it provides the basis from 
which remaining and recoverable reserves can be calculated. There 
fore, unless otherwise specifically stated, all coal-reserve estimates in 
this report are original reserves.

For every ton of coal produced in mining, a certain amount of 
coal is left in pillars, discarded as undersize, left unmined in roof or 
floor, lost in washing, or is unrecoverable due to cultural features, oth 
er mining in the area, or oil, gas, or water wells. The ratio of the coal 
actually produced to the sum of the coal actually produced and the 
coal lost in mining or unrecoverable is expressed in percentage as the 
recoverability factor. For areas such as Colorado, where precise in 
formation is inadequate or unavailable, the Geological Survey has 
adopted a standard recoverability factor of 50 percent. This factor is 
believed to adequately compensate for the coal lost directly in mining 
and indirectly due to unrecoverability and to be representative for 
Colorado as a whole. Therefore, the remaining reserves of an area 
are the original reserves minus twice the reported amount of coal
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mined in the area. Assuming that the 50-percent recoverability fac 
tor will apply in the future, the recoverable reserves of an area are 
one-half the remaining reserves.

METHODS OF RECORDING DATA AND MAKING CALCULATIONS

In making a reserve estimate for an area, the best base map avail 
able, preferably a geologic map of large scale showing the coal-bed 
outcrops, the structure of the coal-bearing strata, and the topography 
of the area underlain by coal beds, was used to make bed maps of 
individual coal beds. All the information pertaining to an indi 
vidual coal bed was compiled on the bed map, lines of equal over 
burden were drawn, and the areas of measured and indicated reserves 
and inferred reserves were delineated in accordance with the prin 
ciples previously summarized. Areas were measured by polar 
planimeter and, where the beds were steeply dipping, the area meas 
ured on the map was corrected to true area by dividing the measured 
area by the cosine of the angle of dip of the bed under consideration. 
The product of true area, the weighted average thickness of coal in 
the area, and the weight of the rank of coal involved, expressed as 
short tons per acre-foot, was then recorded in tables in millions of 
short tons. The figures thus obtained were then consolidated into 
township totals.

In this report the reserves were estimated by individual bed where 
data were sufficient. In some areas, however, the data did not permit 
individual-bed estimation, and estimates were made on a coal-zone 
basis. This means that the coal thickness figure used for calculation 
represented the total thickness of coal, within a certain stratigraphic 
range, in beds thicker than the minimum for the rank of coal under 
consideration. Areas in which the coal-zone basis was used are 
discussed in the text and indicated by footnotes on the tables. On 
an individual-bed basis the final estimated tonnage is mainly depend 
ent on what is known, or can be assumed, about the relation of 
individual coal beds at one locality to individual beds at another 
locality. An estimate on a coal-zone basis is mainly independent 
of the correlation of individual coal beds and is used in areas where 
the lateral relation of individual coal beds is not known. An esti 
mate on a coal-zone basis will usually indicate a larger tonnage to 
be present than if more precise information was available. In this 
report, except for a few special cases, estimates on a coal-zone basis 
are classed as inferred reserves.

AREAS CONSIDERED AND OMITTED IN RESERVE ESTIMATES

The area underlain by the coal for which estimates have been made 
in this report totals only 5,276 square miles, whereas it is estimated
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that a total of about 20,600 square miles in Colorado may contain 
minable reserves of coal with less than 3,000 feet of overburden. 
No reserve estimates have been made in this report for the remaining 
15,000+ square miles because of lack of information on the thickness 
and continuity of the coal beds (fig. 6). Some authors have at-
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FIQUBE 6. Graph showing percentage distribution by regions of the coal-bearing 
part of Colorado (under less than 3,000 feet of overburden) and proportion of 
each region for which availability of data has allowed preparation of reserve 
estimates.

tempted to estimate the reserves of these areas on a regional rather 
than a bed-by-bed basis, but in this report it was not considered 
desirable to do so because of the extreme lenticularity and variation 
in thickness exhibited by the coal beds in areas immediately adjacent 
to the omitted areas. Some of the omitted areas, such as the area 
underlain by the Dakota sandstone in southwestern Colorado, may 
contain only meager reserves; whereas other areas, as yet unexplored 
at depths, may contain larger reserves.

In addition to the areas mentioned above, about 9,000 square miles 
of the State is probably underlain by coal-bearing rocks, most of 
which are at depths greater than 3,000 feet.

LIMITATION OF ESTIMATES

This report takes cognizance of all known available information 
pertaining to coal in Colorado, but it must be considered provisional
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as there are large coal-bearing areas of the State for which informa 
tion is meager or absent. Geologic studies and mining and drilling 
activities of all types constantly reveal additional data, which when 
used to revise this report will modify the present coal resource 
estimates.

ESTIMATES OF COAL RESERVES

Present estimated original reserves of coal, by township and county 
and by rank, are shown in tables which follow the discussions of 
Colorado coal regions and fields and are summarized in tables 2, 
3, and 7 (see pp. 139-140,182). Measured and indicated reserves of 
anthracite and semianthracite and bituminous and subbituminous coal 
are shown on tables 8, 10, and 12 (see pp. 183, 184, 202). Inferred 
reserves of anthracite and semianthracite, and bituminous and sub- 
bituminous coal are shown on tables 9,11, and 13 (see pp. 177,192,207).

TABLE 2. Original coal reserves (in millions of short tons') of Colorado, by county, 
and by rank, under less than 3,000 feet of overburden

County

Adams. ______________________
Arapahoe. _ ___________________
Archuleta _ __________________
Boulder ______________________
Delta. __._ ______ _ _ _____
Douglas. __________ _ ________
Elbert___--..-____ __ ________
El Paso _____________ __
Fremont  _ ___________________
Garneld__-__-__---_i____.--__
Gunnison 1 __________________ _
Huerfano. _______________ ___ 
Jackson ______________________
Jefferson __ _________ __ ____
La Plata _ __ __ ___ _________
Larimer _ _____________________
Las Animas. _ _ _"_ ___ ___ _____
Mesal __ _ _____________________
Moffat__ ____________ ___
Montezuma. __________________
Montrose____ ___--_-_.___-___
Ourav
Parkl __ _ _____ ____ _______
Pitkin__ ___ ___ __ ___ _
Rio Blanco___--___________--_-
Routt_ _ ______________________
Weld____________.____________

Total____ ______________

Square miles 
included in 

estimate

26 
40 
47 
58 
86 
12 

152 
123 
36 

151 
162 
172 
102 
78 

608 
12 

872 
187 
511 
293 

40 
22 

8 
17 

711 
415 
335

5,276

Rank of coal

Subbitu 
minous

335. 28 
271. 69

465. 14 
, 1, 306. 35 

186. 73 
787. 75 
571. 96

306. 88

3, 735. 13 
806. 62

78. 16

123. 61 
4,391. 11

1, 029. 26 
1, 018. 80

1, 320. 38 
1, 756. 75

18, 491. 60

Bituminous

455. 30

362. 48

295. 34 
2, 267. 65 
3, 201. 53 
1, 190. 44

7, 912. 94

11, 483. 97 
1, 300. 33 

15, 780. 90 
1,277.91 

114. 34

92.25 
412. 52 

9, 852. 90 
7, 201. 85

63, 202. 65

. County total

335. 28 
271. 69 
455. 30 
465. 14 

1, 668. 83 
186. 73 
787. 75 
571. 96 
295. 34 

2, 267. 65 
3, 598. 79 
1, 190. 44 
3, 735. 13 

806. 62 
7, 912. 94 

78.16 
11, 483. 97 

1, 423. 94 
20, 172. 01 

1, 277. 91 
1, 143. 60 
1, 018. 80 

92.25 
412. 52 

9, 852. 90 
8, 522. 23 
1, 756. 75

81, 784. 63

1 Gunnison County had original reserves of 90.38 millions of short tons of anthracite coal.
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Original reserves (the sum of the measured and indicated and inferred 
reserves) of anthracite and semianthracite, and bituminous and sub- 
bituminous coal are shown on tables 14, 15, and 16 (see pp. 112,113, 
223).

TABLE 3. Original coal reserves of Colorado, by region or field and by rank, under 
less than 3,000 feet of overburden (in millions of short tons)

Region or field

Green River region _ __________

Raton Mesa region. _ _________
T^PTIVPT rpfxinn

Pagosa Springs field _ _________
Tongue Mesa field. ___________
North Park field ___ _________
South Park field _______________
Cortez area. ___ ______________
Nucla-Naturita field ___________

Total_________......___.

Square miles 
Included in 

estimate

828 
1,401 

946 
1,044 

836 
36 

1 
58 

102 
8 
1 

15

5,276

Rank of coal

Subbltu- 
minous

5, 711. 49 
1, 429. 96

5, 260. 08

2, 354. 94 
3, 735. 13

18, 491. 60

Bituminous

17, 896. 07 
22, 484. 09 

9, 633. 85 
12, 674. 41

295. 34 
10.10

92.25 
2.20 

114. 34

63, 202. 65

Region or 
field total

23,607.56 
24, 004. 43 

9, 633. 85 
12,674.41 
5, 260. 08 

295. 34 
10.10 

2, 354. 94 
3, 735. 13 

92.25 
2.20 

114. 34

81, 784. 63

i The TJlnta region had original reserves of 90.38 millions of short tons of anthracitic coal.

COMPARISON OF PAST AND PRESENT ESTIMATES

The coal reserves of Colorado were previously estimated by Hills 
(1893), Campbell (1913), Vanderwilt (1947), and Spencer and Erwin 
(1953). Hills (1893) estimated that the total area of Colorado coal 
fields was 18,100 square miles, that in 2,913 square miles the coal was 
accessible to mining, and that in the accessible area a total of 45,197.7 
million tons of coal was present. Campbell (1913) estimated that 
317,996 million tons of coal was present in an area of 14,341 square 
miles. Vanderwilt (1947) estimated that 20,295 square miles of the 
State was underlain by coal, and that 174,208 million tons of coal 
was present in an unspecified part of the total area. Spencer and 
Erwin (1953) estimated that 100,408 million tons of coal was present 
in an area of 5,277 square miles.

In this report the reserves were estimated mainly on an individual- 
bed basis, which previous estimators could not do with the information 
and time available for the task. A more detailed and restrictive study 
naturally yields a more conservative estimate.

Table 4 shows a comparison of past and present estimates of coal 
reserves of Colorado by regions and fields, insofar as it is possible 
to compare them. The present estimate shows a smaller tonnage of 
coal for the area concerned than any previous estimates, except Hills
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(1893). The differences between the present estimate and those of 
Campbell (1913), Vanderwilt (1947), and Spencer and Erwin (1953) 
result principally from the fact that the earlier estimates were all 
made on a coal-zone basis and included estimates for areas in which 
information for an estimation on a bed basis is meager or entirely 
lacking. Hills (1893) estimated reserves on a coal-zone basis, but he 
had less information than later authors and more conservative ideas on 
economic mining limits and thicknesses of mihable coal beds.

COLORADO COAL FIELDS

The coal fields of Colorado (pi. 2 and fig. 5) occur in diverse 
structural and physiographic environments. The coal fields of the 
Denver, Raton Mesa, San Juan River, Uinta, and Green River regions 
occur in broad structurally simple basins, which are locally 'complex 
because of igneous intrusions, faults, and folds. The Canon City 
field occurs in an asymmetrical syncline which is bounded on its 
southwest flank by a thrust fault. The South Park and North Park 
fields occur in intermontane basins which locally have very complex 
structure. The area underlain by the Dakota sandstone in south 
western Colorado is mainly of simple homoclinal structure with some 
faulting and folding. The Tongue Mesa field is probably an erosional 
outlier, but its lateral extent and stratigraphic and structural relation 
are not well understood. Information about the geologic and struc 
tural relation of the Pagosa Springs field is absent. Physio- 
graphically, the coal fields occur in the Great Plains, Southern Rocky 
Mountains, Wyoming Basin, and the Colorado Plateaus provinces 
(Fenneman,1946).

Coal-bearing formations of Colorado range in age from Early 
Cretaceous (Aptian) (Cobban and Reeside, 1952, pi. 1) to Paleocene 
(Cobban and Reeside, 1952, pi. 1; and Brown, 1949). In approxi 
mate ascending stratigraphic order they are the Dakota sandstone, 
Mesaverde group, Fruitland, Lance, Laramie, Vermejo, Raton, Fort 
Union, Denver, and Coalmont formations, and the Dawson arkose. 
The approximate stratigraphic position of these formations is shown 
on plate 3.

The rank of Colorado coals is closely related to the age of the 
coal-bearing formation. The older coal beds have, in general, been 
subjected to a greater amount of crustal deformation and a greater 
weight of overlying strata than have the younger coals and conse 
quently are generally of higher rank. Folding, faulting, and igneous 
intrusion may, however, locally have raised the rank considerably 
higher than that of coals of equal or greater age elsewhere.
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GREEN RIVER REGION

The Colorado part of the Green River region, in Moffat Routt 
and Rio Blanco Counties, is the southern extension of the Washakie 
basin of Wyoming and Colorado. The Washakie basin is considered 
by many to be a segment of the larger Green River basin of Wyo 
ming, Colorado, Utah, and Idaho. All the coal reserves estimated 
for the Colorado part of the region lie within the Yampa coal field, 
though coal may underlie the whole area. The Yampa River, a 
tributary of the Green River, drains a major part of the area. Craig 
is the largest city in the sparsely populated region and has an altitude 
of 6,185 feet and a precipitation of 13.52 inches per year. A branch 
line of the Denver & Rio Grande Western Railroad, terminating at 
Craig, serves the southeastern part of the region. A Federal high 
way, a State highway, and several county roads traverse the region. 
Structurally, the region is a broad southeastward-trending syncline 
with steep dips at the outcrop of the coal-bearing rocks and a gradual 
flattening of dip toward the center of the syncline. At the southeast 
edge of the area, folding, faulting, and small igneous intrusions have 
locally metamorphosed the coal to higher ranks than are present in 
the western part.

YAMPA FIELD

The Yampa field occupies the southern and eastern part of the 
Green River region. The coal occurs in the lies and Williams Fork 
formations of the Mesaverde group and in the Lance and Fort Union 
formations. The coal of the Mesaverde group crops out in steep 
hogbacks on the edges of the regional syncline and ranges in rank 
from subbituminous to anthracitic. Most of the coal is of high- 
volatile C bituminous rank, with the coal in the extreme east edge 
of the field being of higher rank, locally anthracitic. The small 
tonnage of anthracitic coal in the eastern part of the field is included 
with the reserves of bituminous coal because it has been metamor 
phosed only locally near sills of basalt, and an accurate delineation 
of these small areas was not feasible. The subbituminous coal occurs 
in the upper part of the Williams Fork formation and in the Lance 
and Fort Union formations. In general, the outcrops of the Lance 
and Fort Union formations do not form as rugged a topography as 
does the Mesaverde group, and the coal beds are more likely to be 
concealed at the surface.

The part of the field east of longitude 107° 30' W. is described in 
a report by Bass, Eby, and Campbell (1956) in which the coal re 
serves for the area were estimated by F. D. Spencer. Estimates of 
the reserves in the western part of the field are based on information 
contained in reports by Gale (1907, 1909, 1910), Hancock (1925),
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and the U. S. Bureau of Mines (1937). The coal reserves of the 
field were estimated by individual bed, except the inferred coal west 
of longitude 107° 30' W. and south of latitude 40° 30' N., and a small 
area in northern Routt County, in both of which reserves were esti 
mated on a coal-zone basis by Spencer and Erwin (1953). A total 
of about 23,607 million tons of coal, 76 percent of which is bituminous 
in rank and 24 percent of which is subbituminous, is estimated to 
have been originally present in an area of 828 square miles. An ad 
ditional area of 852 square miles may contain minable reserves of 
coal with less than 3,000 feet of overburden.

UINTA REGION

The coal fields of the Colorado portion of the Uinta region occupy 
the moderately to steeply dipping edges of the Piceance Creek basin, 
a broad synclinal depression in the western part of the State that 
is considered by some authors to be the eastern part of the larger Uinta 
basin of Utah and Colorado. The simple regional structure, a syncline 
with low dips in the center and moderate to steep dips on the edges, 
is modified by faults, folds, and intrusions which have created local 
areas of structural complexity.

Physiographically, the region is part of the Colorado Plateaus 
province (Fenneman, 1946). The Colorado River traverses the cen 
ter of the region; the Yampa and White Rivers drain the northern 
part; and the Gunnison River drains the southern part. Away from 
the main rivers grazing is the principal industry in the rolling to 
rugged topography, whereas farming is the predominant activity in 
the irrigated river valleys.

Climatic differences are extreme. Grand Junnction, the largest city 
in western Colorado, is representative of one extreme with an altitude 
of 4,586 feet and an average annual precipitation of 8.86 inches; while 
Crested Butte, at the extreme southeast end of the region, is at an 
altitude of 8,885 feet and has an average annual precipitation of 27.28 
inches. Annual precipitation for the region ranges from less than 
10 inches to 50 inches, probably averaging 15-20 inches per year over 
most of the area, with scanty vegetation in the drier parts and thick 
timber growth in the areas of heavier rainfall. The Denver & Rio 
Grande Western Railroad main line parallels the Colorado River 
through the area, and branch lines serve the coal fields at the south 
edge of the region The remainder of the area is accessible by Federal 
and State highways and county roads.

The coal of the region occurs in the Mesaverde group of Late Cre 
taceous age and ranges in rank from subbituminous in the Grand Mesa 
field to anthractic in the Crested Butte Carbondale fields.
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A total of about 24,004 million tons of coal is estimated to have' 
been,originally present in the region; 94 percent was bituminous in 
rank, mainly high-voltaile C. Coking coal is present in the Carbon- 
dale, Somerset, and Crested Butte fields. Keserves were estimated 
in an area of 1,401 square miles, but an additional area of 869 square 
miles may contain minable reserves of coal with less than 3,000 feet of 
overburden.

BOOK CLIFFS FIELD

The coal-bearing rocks of the Mesaverde group crop out from the 
Colorado-Utah State line almost continuously around the edge of 
the Piceance Creek Basin and the Colorado part of the Uinta basin. 
The Book Cliffs coal field includes that part of the outcrop from thq 
Colorado-Utah State line to the Colorado Eiver. Information on 
the field is contained in reports by Richardson (1907 and 1909) and 
Erdmann (1934). Coal is found in the Mount Garfield formation 
of the Mesaverde group and in the Anchor mine tongue of the under-: 
lying Mancos shale, which lies between the upper and lower members 
of the Sego sandstone of the Mesaverde group (Erdmann, 1934, p. 
36). The coal in the Mount Garfield formation occurs in lenticular 
beds within 3 coal-bearing zones: the Palisade coal zone, which lies im 
mediately above the Sego sandstone; the Cameo coal zone, 200-450 
feet above the top of the S.e.go sandstone; and the Carbonera zone, 
about 260 feet above the Sego sandstone. The coal in the Anchor 
mine tongue of the Mancos shale occurs a short distance below the 
base of the upper member of the Sego sandstone and is of local im 
portance. The Palisade coal zone crops out throughout the field but 
is of most importance in the eastern half. Although the Cameo zone 
is of importance only in the eastern half of the field, nearly twice 
as much coal has been mined from it as from all other beds combined 
(Erdmann, 1934, p. 83). The Carbonera zone crops out in the west 
ern half of the field and has not been mined as extensively as the 
Cameo and Palisade zones.

Keserves were estimated on a bed basis where feasible, but in some 
parts of the field a coal-zone basis was used because the individual 
beds are very lenticular. The coal is mainly high-volatile C bitumi 
nous, but some high-volatile B is also present.

A total of about 2,293 million tons of bituminous coal is estimated 
to have been originally present in 255 square miles of the field. An 
additional area of 145 square miles may contain minable reserves of 
coal with less than 3,000 feet of overburden.

GRAND MESA FIELD

The Grand Mesa field lies along the west and south edges of Grand 
Mesa, a high plateau in the southern part of the Piceance Creek
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fcasin. The field comprises the part of the outcrop of the coal-bearing 
focks of the Mesaverde formation that lies between the Colorado 
fciver and the eastern half of T. 13 S., R. 92 W.

The coal near the west edges of the Grand Mesa field, from the 
Colorado River to the northern half of T. 13 S., R. 97 W., is bitumi 
nous in rank, mainly high-volatile C. Chemical and physical data on 
the coal in the remainder of the field indicate that it is largely sub- 
bituminous A in rank, (U. S. Bureau of Mines, 1937, p. 56-58; Lee, 
1912, p. 81-94; and Aresco and Haller, 1953, p. 9).

The coal in the field occurs in 6 to 8 fairly persistent zones. The 
lowermost zone is the most persistent, or at least the most mined and 
prospected. In the eastern half of T. 13 'S., R. 93 W., 5 coal beds of 
minable thickness are present, but in general the information available 
indicates that there are usually no more than 3 beds of minable thick 
ness present in any one locality. The geology and coal resources of 
the field have been discussed by Lee (1909 and 1912).

A total of about 1,569 million tons of coal, of which about 1,430 
million tons is subbituminous in rank and the remainder bituminous, 
is estimated to have been originally present in 96 square miles of 
the field. An additional area of 184 square miles may contain minable 
reserves of coal with less than 3,000 feet of overburden.

SOMERSET FIELD

The Somerset field of Delta and Gunnison Counties extends from 
the eastern half of T. 13 S., R. 92 W. to the western part of T. 13 S., 
R. 88 W., and in this report includes the coal present in the valley of 
Coal Creek, east of Mount Gunnison. The coal is high-volatile C 
and high-volatile B bituminous, and in the eastern half it is mod 
erately to strongly coking (Johnson, 1948; and Toenges and others, 
1949, p. 21-22, and 1952, p. 2). The coal occurs in the upper and 
lower coal members of the Mesaverde formation as subdivided by 
Johnson (1948); these members correspond to the Paonia and Bowie 
shale members of Lee (1912). In the western part of the field, the 
lower coal has 3 and locally 4 thick coal beds, and the upper coal 
member has 2 to 4 thick beds. In the eastern part of the field, the 
coal beds in the upper coal member are thin and bony, but the lower 
coal member has 2 persistent beds that are of minable thickness and 
quality at almost all localities at which they have been prospected 
(Johnson, 1948). In several places in the southeastern part of the 
field, igneous intrusions have metamorphosed the coal to semi- 
anthracite; however, the tonnage involved is probably small and is 
included with bituminous coal in the reserve totals.

A total of about 3,348 million tons of bituminous coal is estimated 
to have been orginally present in 133 square miles of the field. An
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additional area of 87 square miles may contain minable reserves of 
coal with less than 3,000 feet of overburden.

CRESTED BUTTE FIELD

The Crested Butte field in Gunnison County occupies the southeast 
end of the Piceance Creek basin. The coal-bearing rocks have been 
folded, faulted, and intruded by igneous rocks, and the area is one of 
considerable structural complexity. As is to be expected under such 
conditions, the coal ranges widely in rank, but in general the coal 
north and west of the town of Crested Butte is semianthracite and 
anthracite, and the coal south of Crested Butte is high-volatile B and 
C bituminous coal that is suitable for making coke (Dapples, 1939, 
p. 378-382). A small amount of subbituminous A coal may be present 
in the southwestern part of the field (Dapples, 1939, p. 379), but it 
is included with the bituminous coal reserves in this report.

Coal occurs throughout the field in the lower part of the Paonia 
shale member of the Mesaverde formation, which in the northern and 
eastern parts of the field rests directly upon the Eollins sandstone 
member of the Mesaverde formation. Lee (1912, p. 144) states that 
in the southern part of the field the coal-bearing Bowie shale member 
of the Mesaverde formation is present between the Rollins sandstone 
member and the Paonia shale member. However, Dapples (1939, p. 
371) believes that the strata assigned to the Bowie by Lee (1912, p. 
144) are below the Rollins. The number of coal beds ranges from 
1 in the Floresta area to a possible 5 in the Crested Butte area; how 
ever, lateral correlation and relations of beds are not fully known. 
The geology of the area has also been discussed by Emmons (1894).

A total of about 244 million tons of coal, of which 15 percent is 
anthracite or semianthracite and the remainder bituminous with 
coking properties, is estimated to have been originally present in 35 
square miles of the field. An additional area of 155 square miles 
may have minable reserves of coal with less than 3,000 feet of 
overburden.

CARBONDALE FIELD

The Carbondale field occupies the area extending northward from 
the drainage divide between the Crystal River and the Slate River in 
northern Gunnison County to the place near Glenwood Springs in 
eastern Garfield County where the predominantly north-trending 
outcrop of the coal-bearing beds abruptly swings northwestward. 
Structurally, the Carbondale field is transitional between the highly 
faulted and folded south end of the Elk Mountains and the simple 
monoclinal fold of the Grand Hogback north of the Colorado River.

The lower part of the Mesaverde formation has the thickest and 
most persistent coal beds, but thin, bony coal beds and carbonaceous
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shale are present in the upper part of the formation. The coal ranges 
in rank from high-volatile C bituminous coal to anthracite. Iii the 
northern part of the field, the coal is mainly high-volatile B bitumi 
nous ; and in the southern part it is mainly high-volatile A and me 
dium-volatile bituminous. Most of the bituminous coal in the Pitkin 
and Gunnison County portions of the field is moderately to strongly 
coking; but the coal in the Garfield County portion of the field is 
mainly noncoking. The number of minable and fairly persistent coal 
beds ranges from 2 to 9, with the lower beds generally being of 
higher rank and having more pronounced coking qualities.

The geology and coal resources of parts of the area were discussed 
by Gale (1907 and 1910), and much additional information has been 
furnished by J. R. Donnell (oral communication, 1953).

A total of about 798 million tons of coal is estimated to have been 
originally present in 34 square miles of the field. At least 50 percent 
is bituminous coal with moderate to strong coking properties, and 
about 7 percent is anthracite or semianthracite. An additional area 
of 56 square miles may have minable reserves of coal with less than 
3,000 feet of overburden.

GRAND HOGBACK FEELD '

A monoclinal fold on the east border of the Piceance Creek basin 
is expressed as a topographically prominent ridge called the Grand 
Hogback, formed by steeply dipping beds of the Mesaverde group. 
In this report the Grand Hogback field of Garfield and Rio Blanco 
Counties includes the area between the Colorado River and the land 
survey baseline at about 40° north latitude; and also the part of 
the Mesaverde outcrop, known as Coal Ridge, which extends from 
the Colorado River eastward to the vicinity of Glenwood Springs.

The Mesaverde group in this area has been divided into the lies 
formation below and the Williams Fork formation above. The most 
persistent and thickest coal beds occur in the Williams Fork forma 
tion. The Keystone group of coal beds occurs between 2,000 and 
3,600 feet above the base of the Williams Fork formation and gen 
erally consists of 4 or more beds. The middle coal group occurs in 
the lower 2,500 feet of the Williams Fork formation and consists of 
9 or more beds. The lies formation contains the lower coal group, 
which is of little importance in this field because the beds are usually 
thin, bony, and nonpersistent. The Trout Creek sandstone member, 
which is the uppermost unit of the lies formation (Hancock, 1925, 
p. 14), is a conspicuous marker bed in the Mesaverde group in the 
area to the north and has been traced through the Grand Hogback 
field by Gale who called it the "white rock" (1907, p. 267; 1910, p. 67).
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The coal in the southern part.of the field is mainly of high-volatile 
B bituminous rank and is noncoking. The coal in the northern .part 
of the field is mainly high-volatile C bituminous, but it is possible 
that some of it, especially the upper coal beds, may in places be sub- 
bituminous in rank.

A total of about 885 million tons of bituminous coal is estimated 
to have been originally present in 43 square miles of the field. An 
additional area of 37 square miles may have minable reserves of 
coal with less than 3,000 feet of overburden.

DANFORTH HILLS FIELD

The Dahfbrth'Hills field comprises the area of outcrop of the coal- 
bearing Mesaverde group on the northeast flank of the Piceance Creek 
basin. The regional dip is southwestward, but the regional structure 
is locally interrupted by several anticlines and synclines. The geology 
and coal resources of the field have been reported by Gale (1907 and 
1910), Hancock (1925), and Hancock and Eby (1929).

As in the Grand Hogback field, the Mesaverde group consists of 
the lies formation at the base and the Williams Fork formation at the 
top. The Trout Creek sandstone is the uppermost member of the 
lies formation and is a conspicuous marker bed in the field. Three 
coal groups occur in the Williams Fork formation: the Fairfield 
group, which occupies the basal 1,300 feet of the formation; the Goff 
group, which occurs from 2,300 to 3,000 feet above the Trout Creek 
sandstone member; and the Lion Canyon group, which occupies the 
interval of rock from 3,000 to 4,000 feet above the Trout Creek sand 
stone member (Hancock and Eby, 1929, p. 200-206). The lies forma 
tion has 2 coal groups: the Black Diamond group, which occupies the 
interval of rock from 150 to 350 feet below the top of the Trout Creek 
sandstone member; and the Lower coal group, which occurs from 150 
to 250 feet above the base of the lies formation. In general, the in 
dividual coal beds within the coal groups are discontinuous and are 
difficult to correlate laterally: Hancock (1925, p. 40-41) and Hancock 
and Eby (1929, p. 191) were seldom able to correlate individual beds 
over an area greater than one township. In this report the reserves 
were estimated by bed except in the northern port of the field where 
inferred coal reserves were estimated on a group basis, and in the part 
of the field west of longitude 108° W., where reserves were estimated 
on a coal-zone basis by Spencer and Erwin (1953).

The coal is mainly high-volatile C bituminous in rank, though some 
of the upper coal beds in the northern part of the field may be sub- 
bituminous.

A total of about 7,854 million tons of bituminous coal is' estimated
467521 59  -4 ' < > .'.,  ,... ;
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to have been originally present in 252 square miles of the field. An 
additional area of 18 square miles may contain minable reserves of 
coal with less than 3,000 feet of overburden.

LOWER WHTTJB3 RIVER FIELD

The Lower White Kiver field includes the area underlain by coal- 
bearing rocks of the Mesaverde group, which lies between the Dan- 
forth Hills field and the Colorado-Utah State line. Gale (1909,1910), 
 who originally defined the field, included T. 5 N., R. 96 W., and this 
report follows that precedent.

The Williams Fork formation of the Mesaverde group has all the 
coal reserves that were estimated for the field. Coal may occur in the 
lies formation, as is does in the adjoining Danforth Hills field, but 
information on which to base a reserve estimate is unobtainable. Re- 
serves were estimated by the author on a bed basis for all measured 
and indicated reserves in the field, but all inferred reserves were esti 
mated on a coal-zone basis by Spencer and Erwin (1953). Available 
information indicates that the coal is of high-volatile C bituminous 
rank and is noncoking. However, detailed information is lacking on 
the rank of the coal and on the thickness, persistency, and lateral cor 
relation of the coal beds.

A total of about 7,012 million tons of bituminous coal is estimated 
to have been originally present in 553 square miles of the field. An 
additional area of 177 square miles may have minable reserves of co«i 
with less than 3,000 feet of overburden.

SAN JUAN RIVER REGION

The San Juan River region comprises the Colorado portion of the 
San Juan basin of New Mexico and Colorado. The region belongs to 
the Navajo section of the Colorado Plateaus physiographic province 
(Fenneman, 1946) and is a dissected plateau with strong to high re 
lief. The region is drained by the San Juan River and its tributaries.

Structurally the region is a broad syncline, with steeper dips on the 
edges than in the center. However, folding and faulting introduce 
some local complexities in the regional structure.

Durango, the largest town in the region, is at an altitude of 6,512 
feet and has an average annual precipitation of 19.6 inches. Average 
annual precipitation in the region ranges from about 10 inches in the 
southern part to about 20 inches along the north edge. The eastern 
and northern parts of the region are served by branch lines of the 
Denver & Rio Grande Western Railroad. Two Federal highways 
and several State highways traverse the region.

The coal occurs principally in the Fruitland formation and in the 
Menefee formation of the Mesaverde group. The Fruitland formation
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has minable reserves of coal throughout its area of occurrence in the 
region, but the Menefee formation has no minable reserves of coal east 
of the Florida Kiver. Some coal is present in the Dakota sandstone; 
but in general the beds are thin and discontinuous, and reserves were 
estimated only in part of the Durango field.

The coal in the region is of high-volatile bituminous rank, with coal 
of the Menefee formation generally having a lower ash content than 
the coal of the Fruitland formation (Zapp, 1949) and Dakota sand 
stone. Some of the coal in the Menefee formation possesses coking 
properties (Hills, 1893, p. 341-342).

A total of about 9,634 million tons of bituminous coal is estimated 
to have been originally present in 946 square miles of the region. Min 
able reserves of coal with an overburden of less than 3,000 feet may be 
present in a total of 1,240 square miles of the region. This latter figure 
does not include the area in Montezuma County that is underlain by 
the Dakota sandstone but does include the areas in La Plata and 
Archuleta Counties that are underlain by the Dakota sandstone with 
less than 3,000 feet of overburden.

PAGOSA JUNCTION DISTRICT

In this report the area north and east of the town of Pagosa Junc 
tion in Archuleta County is designated the Pagosa Junction district. 
The coal occurs in the Fruitland formation and is probably mainly of 
high-volatile A and B bituminous rank, similar to the coal in the Fruit- 
land formation in surrounding areas. The basal strata of the Fruit- 
land formation have the largest and most persistent coal beds, but 
lenticular beds of coal may be locally present throughout the forma 
tion. The coal beds in the western part of the district are thicker and 
more numerous than in the eastern part (Wood, Kelley, and MacAlpin, 
1948). The geology and coal resources of the area have also been dis 
cussed by Storrs (1902), Schrader (1906), and Gardner (1909).

The coal reserves in the district were estimated on an individual- 
bed basis. A total of about 184 million tons of bituminous coal is es 
timated to have been originally present in 24 square miles of the dis 
trict. An additional area of 56 square miles may have minable reserves 
of coal with less than 3,000 feet of overburden.

BAYFIELiD-YELLOWJACKBT PASS DISTRICT

The Bayfield-Yellow jacket Pass district in Archuleta and La Plata 
Counties includes the part of the San Juan River region from the drain 
age divide between the Piedra River and Cat Creek westward to the 
west line of R. 7 W., and includes South T. 34 N., R. 8 W.

Th,e coal in the .district occurs in the Fruitland formation and Dakota 
sandstone, but no reserves were estimated for coal in the Dakota sand-
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stone. The coal in the Fruitland formation is of high-volatile bitumi 
nous rank, mainly high-volatile A (U. S. Bureau of Mines, 1937, p. 88; 
Aresco, Haller, and Abernethy, 1955, p. 7). Coal beds of minable 
thickness are present almost everywhere in the basal strata of the Fruit- 
land formation, but owing to lenticularity, correlation of individual 
beds between exposures is difficult. However, a coal bed about 130 
feet above the base of the Fruitland has been traced for at least 2^ 
miles parallel to the strike of the beds (Barnes, 1953). The geology 
and coal resources of the district have also been discussed by Storrs 
(1902), Schrader (1906), Shaler (1907), Gardner (1909), and Wood, 
Kelly, and MacAlpin (1948).

In the part of the district southeast of the south line of T; 35 N., 
R. 5 W., reserves were estimated by individual beds. In the remainder 
of the district the reserves were estimated on an individual-bed basis 
and also on a coal-zone basis by Barnes (1953) and Barnes, Baltz, and 
Hayes (1954). The coal beds in the Dakota sandstone are discon 
tinuous, and available information was not sufficient to make a re 
serves estimate feasible.

A total of about 1,256 million tons of bituminous coal is estimated 
to have been originally present in 123 square miles of the district. An 
additional area of about 87 square miles may have minable reserves 
of coal with less than 3,000 feet of overburden. This estimate in 
cludes about 70 square miles underlain by the Dakota sandstone.

DURANGO FIELD

The Durango field of La Plata and Montezuma Counties, as defined 
in this report, includes the area underlain by the Mesaverde group 
and the Fruitland formation north of the south line of North T. 34 N., 
west of the east line of K. 7 W., and east of Mesa Verde National 
Park, including South T. 34 N., Rs. 9 and 10 W., and the area under 
lain by the Dakota sandstone in the La Plata County portion of the 
field.

The coal occurs in the Dakota sandstone, the Menefee formation of 
the Mesaverde group, and the Fruitland formation. The coal in the 
Dakota sandstone is generally high-volatile bituminous in rank, and 
the beds are very lenticular, thin, and bony. The Menef ee and Fruit- 
land formations contain high-volatile A and B bituminous coal (Zapp, 
1949; Barnes, Baltz, and Hayes, 1954; U. S. Bureau of Mines, 1937, 
p. 88-90; and Aresco, Haller, and Abernethy, 1955, p. 8-9). In gen 
eral, the coal beds in the Menef ee formation are thinner but of higher 
quality than the coal beds in the Fruitland formation (Zapp, 1949). 
Menef ee formation coal was formerly coked at Durango (Hills, 1893, 
p. 341-342), and most, if not all of the coal in the Menef ee formation
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within a radius of about 6 miles of Durango, is probably suitable for 
making coke (Zapp, 1949).

The Menefee formation is present throughout the area, but avail 
able information indicates that there are no workable coal beds in the 
Menefee formation east of the Florida Kiver (Gardner, 1909, p. 353), 
and no coal reserves were estimated in that area. In the western part 
of the field the coal occurs in the upper and lower parts of the 
Menefee, with a relatively barren interval of rock between, but the 
coal zones converge eastward and coal may be present at any strati- 
graphic level in most of the field (Zapp, 1949). The Fruitland forma 
tion underlies the southeastern part of the area and is coal-bearing 
throughout. The thickest beds occur in the lower 100 feet of the 
formation, but at least 2 other coal zones are present in the Fruitland 
(Zapp, 1949). In addition to the references cited above, the, geology 
and coal resources of the field have been discussed by Cross (1899), 
Storrs (1902), Schrader (1906), Shaler (1907), Taff (1907), and 
Collier (1919).

Reserves of coal in the Dakota sandstone were estimated by the 
author on an individual-bed basis. The coal reserves of the Menefee 
and Fruitland formations were estimated on an individual-bed basis 
and also on a coal-zone basis by Zapp (1949), and Barnes, Baltz, and 
Hayes (1954).

A total of about 3,556 million tons of bituminous coal is estimated 
to have been originally present in 243 square miles of the field. Of 
this total, more than 5 million tons is estimated to be present in the 
Dakota sandstone northwest of the town of Durango. An additional 
area of about 107 square miles may contain minable reserves of coal 
with less than 3,000 feet of overburden.     

RED MESA AREA

As defined in this report, the Red Mesa area in La Plata and 
Montezuma Counties occupies the part of the San Juan River region 
that lies south of the south line of North T. 34 N., east of a north-south 
line through the eastern boundary of Mesa Verde National Park and 
west of the west line of R. 10 W. The area is a canyon-cut plateau 
underlain by strata that dip predominantly to the southeast with local 
folding and faulting.

The coal occurs in the Menefee formation of the Mesaverde group 
and in the Fruitland formation. The coal is mainly of high-volatile 
A and B bituminous rank.

The Menefee formation is exposed in the north and west parts of 
the area and underlies most of the area at a depth of less than 3,000 
feet. Three coal groups, or zones, can be recognized in the north 
western part of the area; the most important occurs in the lower
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60 feet of the formation; another containing thin beds of impure coal 
occupies the 140 feet of strata above the lower group; and a third 
group of lenticular beds occurs in the upper 200 feet of the Menefee 
(Collier, 1919, p. 297). Two main coal zones, in the upper and lower 
parts of the Menefee, are present farther west, but minable coal beds 
may be present locally in the interval between them (Shaler, 1907, 
p. 388-389). The Fruitland formation crops out in the southeastern 
part of the area, and Shaler reports from 1 to 4 coal beds present 
(1907, p. 384-386).

The coal reserves of the area were estimated by Barnes, Baltz, and 
Hayes (1954). Storrs (1902), Shaler (1907), and Taff (1907) have 
previously discussed the geology and coal resources of the area.

A total of about 3,500 million tons of bituminous coal is estimated 
to have been originally present in the Bed Mesa area, which has a 
total area of about 290 square miles.

MESA VERDE AREA

For the purposes of this report, the Mesa Verde area includes the 
part of the San Juan River region of Colorado south and west of 
Mesa Verde National Park that is underlain by rocks of the Menefee 
formation of the Mesaverde group.

Coal mining, mainly for local use, has been carried on in the steep 
canyons that cut the area. Analyses contained in reports by Shaler 
(1907, p. 422-423) and the U. S. Bureau of Mines (1937, p. 108-111) 
indicate that the coal in the area is mainly of high-volatile bitumi 
nous B and C rank and is essentially noncoking.

Shaler (1907, p. 388) reports that coal beds occur throughout the 
Menefee formation in the area but that the beds in the middle of the 
formation are not as persistent or as thick as those near the base 
and top of the Menefee. Storrs (1902) and Wanek (1954) have also 
reported on the geology and coal resources of the area.

The coal reserves of the Mesa Verde area were estimated on a coal- 
zone basis. A total of about 1,136 million tons of bituminous coal is 
estimated to have been originally present in the Mesa Verde area, 
which has a total area of about 270 square miles.

COAL IN THE DAKOTA SANDSTONE OF SOUTHWESTERN COLORADO

The Dakota sandstone is coal bearing in many localities in south 
western Colorado. Coal mining has been carried on in the past, and 
the coal was used for domestic and industrial purposes. However, 
in general, the coal occurring in the Dakota has been of local interest 
only, usually for household heating, and has been unable to compete 
with the higher quality coals of the Uinta and San Juan River 

.regions.
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In general, the Dakota sandstone in southwestern Colorado is com 
posed of three members: an upper sandstone member, a middle coal- 
bearing member, and a lower conglomeratic sandstone member (Cob- 
ban and Reeside, 1952, pi. 1). The coal beds are characterized by 
extreme lenticularity and a large proportion of impurities in the form 
of shale, bone, and bony coal. Lateral correlation of individual beds 
is difficult. At most localities only 1 bed approaching minable thick 
ness is found; however, in the Nucla-Naturita field at least 3 fairly 
thick beds are present, and Woodruff (1912, p. 566-567) reports lo 
calities in the Gunnison River valley where several very lenticular 
beds are present. The stratigraphic relation of the coal in the Gun 
nison River valley area is in doubt, and the coal may be in the Mancos 
shale instead of the Dakota sandstone.

The coal ranges widely in rank. Several small areas of anthracite 
and semianthracite have been reported (Hills, 1893, p. 359). How 
ever, most of the coal is of high-volatile bituminous rank and is typi 
cally noncoking, though some coal has been coked near the town of 
Rico in Dolores County (Hills, 1893, p. 359) and southeast of the 
Nucla-Naturita field (Berryhill and Averitt, 1951, p. 14). In addi 
tion to the references cited previously, Storrs (1902), Lee (1909), 
and Vanderwilt (1947) have briefly discussed coal in the Dakota 
sandstone; and some data, mainly coal analyses, were obtained from 
the U. S. Bureau of Mines (1937).

Available information indicates that the Dakota sandstone in the 
area from Mesa and Delta Counties on the north to the San Juan 
River region on the south may locally have minable reserves of coal 
with less than 3,000 feet of overburden. However, most of the coal 
beds are thin, impure, or discontinuous. Reserves were estimated in 
three areas: the Nucla-Naturita field, the Cortez area, and the Du- 
rango field. The first two are discussed and reported separately in 
subsequent paragraphs. The reserves of coal in the Dakota sandstone 
in the Durango field are included in the totals for that field. The 
available data allowed delineation of several areas in southwestern 
Colorado in which the Dakota sandstone may have minable reserves 
with less than 3,000 feet of overburden, but the information was in 
adequate for reserve estimates. These areas are shown by a distinc 
tive pattern on plate 2.

Reserves in the Dakota sandstone of southwestern Colorado were 
estimated on an individual-bed basis. Because the beds are lenticular, 
areas included in reserve estimates were considered to extend no 
more than one-half mile from points of actual measurement in the 
Cortez area and Durango field and not more than a mile in the Nucla- 
Naturita field. All coal estimated in the Cortez area and the Durango
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field is in the measured and indicated category, as it was not feasible 
to infer any reserves of coal in the Dakota sandstone in these areas. 

Exclusive of La Plata and Archuleta Counties, a total of about 
116 million tons of bituminous coal is estimated to have been origi 
nally present in a total area of 16 square miles. In the Durango field 
about 5 million tons of coal was estimated to be present in the Da 
kota sandstone in La Plata County. The total area of occurrence 
of coal-bearing Dakota sandstone with an overburden of less than 
3,000 feet is about 5,190 square miles, which includes 170 square miles 
in La Plata County and 20 square miles in Archuleta County.

CORTEZ AREA

The Cortez area, in Montezuma County, comprises the small areas 
east of the town of Cortez in which reserves of bituminous coal were 
estimated to be present in the Dakota sandstone. 
.The area is in the Canyon Lands section of .the Colorado Plateaus 

physiographic province and is a canyon-cut plateau of moderate to 
strong relief (Fenneman, 1946). Cortez, with an altitude of 6,200 
feet and average annual precipitation of 15.84 inches, is served by 
2. Federal highways and 1 State highway. Farming and grazing are 
the major industries.

One bed of minable thickness is present in each of the three areas 
shown on plate 2, but lateral correlation was not possible. The coal 
in the area is of high-volatile bituminous B or C rank and is non- 
coking (U. S. Bureau of Mines, 1937, p. 10&-109).

Slightly more than 2 million tons of measured and indicated coal 
of bituminous rank was estimated to have been originally present in 
1 square mile of the area. No inferred coal was estimated because of 
the extreme lenticularity and unpredictable quality of the coal beds.

NUCLiA-NATURITA FIELD

The area in Montrose County near the towns of Nucla and Naturita 
has been extensively prospected and mined, and because it is a geo 
logic, physiographic, and economic entity, it is being designated in 
this report as the Nucla-Naturita field.

The area is in the Canyon Lands section of the Colorado Plateaus 
physiographic province and is a dissected plateau with moderate to 
strong relief (Fenneman, 1946). It is drained by the San Miguel 
Eiver and its tributaries. Nucla, with a population of 452 (1950 
census) and an altitude of 5,862 feet, is the largest town. Six State 
highways and connecting roads traverse the area. Average annual 
precipitation is about 15 inches, and ranching and mining are the 
principal industries.

The strata are almost horizontal, and though some local folds and 
faults may be present, the structure is essentially simple. Infor-
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mation obtained from the U. S. Bureau of Mines (1937), and Annual 
Reports of the Colorado State Coal Mine Inspection Department 
tvere used to estimate reserves. At least 3 beds are present within 
a stratigraphic distance of about 45 feet, but most of the mining has 
been done in the middle bed because it is usually the thickest. The 
coal beds are usually split by many partings, but a bench of the middle 
bed is 4 feet 5 inches thick with no partings at a mine about 3 miles 
northwest of Nucla. Although the coal beds seem to be more per 
sistent in this field than they are in most areas of occurrence of coal 
in the Dakota, it was not feasible to extend information more than 
1 mile from a measured locality. No inferred reserves were estimated 
for the upper coal bed. Analyses of a sample of coal, probably from 
the middle bed, taken in a mine 3 miles south of Nucla, indicate that 
the coal is high-volatile B bituminous in rank (U. S. Bureau of Mines, 
1937, p. 110-111).

A total of about 114 million tons of bituminous coal is estimated 
to have been originally present in 15 square miles of the field. A 
large area surrounding the reported occurrences of coal may contain 
additional minable reserves (pi. 2), but available data were insufficient 
for a reserve estimation.

BATON MESA BEOION

The Baton Mesa region of Colorado, which belongs to the Great 
Plains physiographic province, is a trenched peneplain surmounted 
by dissected lava-capped plateaus and buttes (Fenneman, 1946). 
Structually, the region is an asymmetrical north trending syncline 
with steeper dips on the west flank than on the east. Faults, folds, 
and igneous intrusions make the syncline locally more complex.

The Purgatoire, Apishapa, and Cuchara Rivers and their tribu 
taries traverse and drain the region. Tributaries of the Huerfano 
River drain a small area in the northern part of the region. Average 
annual precipitation is 14-22 inches. Trinidad, altitude 6,025 feet 
and average annual precipitation 16.75 inches, is the largest town and 
is the county seat of Las Animas County. Mining and ranching are 
the principal industries. The area is served by the Atchison, Topeka, 
& Santa Fe, Denver & Rio Grande Western, and Colorado & Southern 
Railroads. Three Federal highways, five State highways, and several 
State and county connecting roads traverse and skirt the region.

The Vermejo formation of Late Cretaceous age and the Raton for 
mation of Late Cretaceous and Tertiary age (Cobban and Reeside, 
1952, pi. 1) are the coal-bearing strata in the region. Three crudely 
defined groups of coal beds are recognized the lower group in the 
Vermejo and the middle and upper groups in the Raton. The group

467521 59  5
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in the lower part of the Vermejo has 1-8 beds of coal throughout the 
region. The middle group, about 300 feet above the base of the 
Eaton, has fewer, thinner, and lower rank beds of coal than the 
lower group. The upper coal group, which is composed of a few 
thin beds in a stratigraphic interval of rock, 1,000-1,400 feet above 
the base of the Raton, is not of much importance (Vanderwilt, 1947, 
p. 275). The Raton formation is not present in the northwestern part 
of the region.

In this report the region has been divided into two parts: the Walsen- 
burg field in Huerfano County, and the Trinidad field in Las Animas 
County. The county line between Huerf ano and Las Animas Coun 
ties was arbitrarily assumed to be the boundary between the noncok- 
ing coal of the Walsenburg field and the coking coal of the Trinidad 
field. It is probable, however, that a small amount of coal in the 
Walsenburg field possesses coking qualities and, conversely, that a 
small part of the Trinidad field contains noncoking coal.

A total of about 12,674 million tons of bituminous coal is estimated 
to have been originally present in 1,044 square miles of the region. An 
additional area of 66 square miles may contain minable reserves of coal 
with less than 3,000 feet of overburden, but available data were insuffi 
cient for a reserve estimate.

WAIjSENBURG FEELD

The Walsenburg field comprises the area in Huerfano County that 
is underlain by coal-bearing rocks of the Vermejo and Ratcn forma 
tions. Walsenburg, altitude 6,182 feet and average annual precipita 
tion 14.46 inches, is the largest town in the field and is the county seat 
of Huerfano County. The field is about equally divided into two divi 
sions: the northeastern part which is adjacent to Walsenburg, and the 
western part which is near the town of La Veta. Coal in the Vermejo 
formation is mined throughout the field and is generally preferred be 
cause the beds are usually thicker and the coal is of higher rank. The 
Raton formation contains coal near Walsenburg but does not crop out 
in the La Veta area. Analyses reported by the U. S. Bureau of Mines 
(1937, p. 76-85) indicate that the coal is high-volatile bituminous, 
mostly high-volatile B and C. Reserves in most of the area were es 
timated on an individual-bed basis by Johnson and Stephens (1954) 
and Johnson (1958). In a small area in the southeastern part of 
the field, reserves were estimated by Harbour and Dixon (in press).

A total of about 1,190 million tons of bituminous coal is estimated 
to have been originally present in about 172 square miles of the field. 
An additional area of about 48 square miles may have minable re 
serves of coal with less than 3,000 feet of overburden.
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TRINIDAD FIELD

The area underlain by coal-bearing rocks in Las Animas County is 
designated the Trinidad field in this report. The Vermejo formation 
is coal-bear ing throughout the field; and as in the Walsenburg field, 
the coal beds in the Vermejo are generally thicker, more persistent, of 
better quality, and more extensively mined than those in the Raton 
formation. As many as 14 coal beds of minable thickness in the 
Vermejo have been correlated in parts of the field (Wood, Johnson, 
and Dixon, 1958). The Vermejo ranges in thickness from about 150 
to 550 feet. The Raton formation, which ranges in thickness from 
about 1,000 feet to over 1,600 feet, has coal beds through almost its 
entire thickness. However, the beds near the middle of the forma 
tion are generally of better quality, thicker, and more extensive than 
the beds in the upper part. Analyses reported by the U. S. Bureau of 
Mines (1937, p. 92-101) indicate that most of the coal is high-volatile 
A bituminous, though some is of high-volatile B rank. Most of the 
coal possesses coking properties, and a large part of the production is 
used for making coke.

The coal reserves were estimated by Harbour and Dixon (in press, 
1958) in the part of the field northwest of the town of Trinidad; by 
the author in the southeastern part; by Wood, Johnson, and Dixon 
(1958) in the southern part; and in the western part; by Wood, John 
son, and Dixon (1956), and Wood, Johnson, and others (1951).

A total of about 11,484 million tons of bituminous coal is estimated 
to have been originally present in about 872 square miles of the field. 
An additional area of about 18 square miles may have minable re 
serves of coal with less than 3,000 feet of overburden.

DENVER REGION

The Denver region comprises an area of about 8,000 square miles in 
eastern Colorado east of the Front Range. The region is in the 
Colorado Piedmont section of the Great Plains physiographic prov 
ince and is a late mature to old elevated plain (Fenneman, 1946). 
The largest city in the sparsely vegetated region is Denver, which has 
an average annual precipitation of 13.43 inches and is at an altitude 
of 5,280 feet.. The principal industry is livestock raising, and the 
average yearly precipitation in the region ranges from 10 to 15 inches. 
The South Platte River and its tributaries drain most of the region 
except for the south edge, which is drained by tributaries of the 
Arkansas River. Railroads serving the region are the Union Pacific; 
Chicago, Rock Island, and Pacific; Colorado & Southern, Atchison, 
Topeka, & Santa Fe; Denver & Rio Grande Western; and Chicago, 
Burlington & Quincy. Eight Federal highways and many State 
highways and county roads traverse the region.
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The Laramie formation of Late Cretaceous age is coal-bearing 
throughout most of its area of occurrence in the region. In the 
southern part of the region a few lenticular coal beds are present in 
the middle of the Dawson arkose (Dane and Pierce, 1936, p. 1322- 
1323) of Late Cretaceous and Paleocene age (Brown, 1943, p. 83-84). 
The Dawson arkose of the southern part of the region is the lateral 
equivalent of the Denver and Arapahoe formations (Dane and Pierce, 
1936, p. 1310) of the northern part. The coal occurring in the 
Scranton district is believed to be in the lower part of the Denver 
formation, and Richardson (1917, p. 243) correlated the Scranton 
coal with the coal beds in the Ramah-Fondis area. Brown (1943, 
p. 83-84) placed the Arapahoe formation, the basal 290 feet of the 
Denver formation, and the lower 500 feet of the Dawson arkose in 
the Cretaceous system and indicated that the coal beds occurring in 
the Denver and Dawson are in the part of those units that is of 
Paleocene (Puercan) age.

Structurally, the region is a synclinal depression trending north 
with steeply dipping to overturned strata on the west flank and 
gently to moderately dipping strata on the north, south, and east 
flanks. Local folding and faulting have created a few areas of struc 
tural complexity, especially in the Boulder-Weld field. In most of 
the region the coal-bearing basal part of the Laramie formation is 
less than 1,000 feet below the surface.

The coal of Cretaceous age in the Laramie formation is much more 
important than the coal of Tertiary age in the Dawson arkose and 
Denver formation. The Tertiary coals are more lenticular and im 
pure and are of lower rank. Analyses of coal samples reported by 
the U. S. Bureau of Mines (1937, p. 50-65, 86-91, 126-131) indicate 
that the coal along the west border of the region is of higher rank 
than that which crops out along the east border. In general, this coal 
of the west border is subbituminous B and C in rank and that of the 
east border is subbituminous C and in some places may be lignite.

A total of about 5,260 million tons of subbituminous coal is esti 
mated to have been originally present in 836 square miles- of the re 
gion. An additional area of about 7,164 square miles may locally con 
tain minable reserves of coal with less than 3,000 feet of overburden.

COLORADO SPRINGS FIELD

The Colorado Springs field in El Paso County occupies the area of 
outcrop of the coal-bearing Laramie formation on the southwest 
flank of the Denver region. Colorado Springs, altitude 6,012 feet, 
and average annual precipitation 14.43 inches, is the largest city in 
the area. Four railroads serve the area: the Denver & Rio Grande 
Western; Atchison, Topeka, & Santa Fe; Colorado & Southern; and
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Chicago, Rock Island, & Pacific. The principal industry is livestock 
raising. The area is drained by southward-flowing tributaries of the 
Arkansas River. Two Federal highways and several State highways 
and connecting roads traverse the field.

The Laramie formation crops out north and east of Colorado 
Springs. Steep dips of 40°-50° are found at the northwest end of 
the outcrop, where the Laramie approaches the mountain front; but 
the strata flatten in a short distance, and a dip of 2°-10° to the 
northeast prevails throughout most of the field (Goldman, 1910, 
p. 321). Coal beds may be present throughout the Laramie, but the 
most important occur in the basal sandy part of the formation. Three 
coal beds in the basal Laramie have been extensively traced and 
correlated in the field, but reserves were not estimated for the two 
upper beds because they are less than the minimum thickness for 
estimation. The lower bed is lenticular and at several localities is 
less than minimum thickness. Maximum thickness recorded is about 
14 feet in a mine north of Colorado Springs (Goldman, 1910, p. 333).

The coal in the field is subbituminous in rank, and analyses re 
ported by the U. S. Bureau of Mines (1937, p. 60-65) indicate that 
most of it is subbituminous C; a few analyses show a rank of sub- 
bituminous B. The information used to estimate reserves was ob 
tained from Goldman (1910), the U. S. Bureau of Mines (1937), 
Annual Reports of the Colorado State Coal Mine Inspection Depart 
ment, Finley (1916), and the Colorado State Planning Commission.

A total of about 397 million tons of subbituminous coal is estimated 
to have been originally present in 68 square miles of the field.

RAMAH-FONDIS AREA

In the southeastern part of the Denver region, coal has been mined 
near the small towns of Ramah and Fondis. The Chicago, Rock Is 
land & Pacific Railroad, one Federal highway, and several State con 
necting roads traverse the sparsely vegetated and thinly populated 
area.

The coal occurs in about the middle of the Dawson arkose (Dane 
and Pierce, 1936, p. 1322-1323) and is Paleocene in age (Brown, 1943, 
p. 83-84). Richardson (1917, p. 243) states that these beds are in a 
zone from 900 to 1,200 feet above the base of the Laramie formation 
and are low-grade subbituminous in rank. Analyses reported by the 
U. S. Bureau of Mines (1937, p. 58-59, 60-61, and 64-65) of coal beds 
in 3 mines in the area indicate that the coal is lignitic because it does 
not have a heating value of more than 8,300 Btu on a moist mineral- 
matter-free basis. However, the coal has been included with sub- 
bituminous coal in this report because available information indicates 
that the physical properties are similar to those of the subbituminous
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tjoal in the Laramie formation in nearby areas. Information on which 
the reserves estimate is based came from Dane and Pierce (1936), the 
U. S. Bureau of Mines (1937); Brown (1943), the Colorado State 
Planning Commission; and Annual Reports of the Colorado State 
Coal Mine Inspection Department. A thickness of 18 feet 9 inches 
of coal, with several thin partings, was reported to be present in a mine 
near Fondis by Dane and Pierce (1936, p. 1323), but 12 feet 6 inches 
of this was estimated. The coal beds in the area are extremely lenticu 
lar, and the thickness reported above is more than twice as great as 
any other measured thickness in the area. The beds generally have 
many thin partings of shale and sandstone.

About 474 million tons of subbituminous coal is estimated to have 
been originally present in an area of 128 square miles near the towns 
of Ramah and Fondis.

BUICK-MATHESON AREA

The Laramie formation crops out on the east flank of the Denver 
region in Elbert County near the small towns of Buick and Matheson. 
The area is served by the Union Pacific and Chicago, Rock Island & 
Pacific Railroads and is traversed by two Federal highway and sev 
eral State highways and connecting roads. Livestock raising is the 
principal industry in the sparsely vegetated and thinly populated 
area.

Coal has been mined intermittently in the area for many years, 
mainly for local domestic use. The Laramie formation may have 
lenticular beds of coal throughout its approximate thickness of 300- 
350 feet (Dane and Pierce, 1936, p. 1313). In the northern part of 
the area, coal has been mined near the base of the Laramie (Dane and 
Pierce, 1936, p. 1316). Coal beds in the upper or middle part of the 
Laramie (Dane and Pierce, 1936, p. 1317-1318) have been mined, both 
by underground and by stripping methods, in the southern part of 
the area. Location of mines and thickness of coal beds were obtained 
from Dane and Pierce (1936), Annual Reports of the Colorado State 
Coal Mine Inspection Department, the U. S. Bureau of Mines (1937), 
and the Colorado State Planning Commission.

Analyses of samples from mines in the area indicate that the coal 
is subbituminous C in rank, though several of the analyses show that 
some of the coal may actually be lignite. A total of about 488 million 
tons of subbituminous coal is estimated to have been originally present 
in an area of 79 square miles near the towns of Buick and Matheson.

SCRANTON DISTRICT

Coal was mined more than 50 years ago east of Denver near the 
small town of Scranton in sec. 16, T. 3 S., R. 65 W., and a mine may 
have been in operation near there as early as 1860 (Hayden, 1874, p.
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120-121; Emmons and others, 1896, p. 317). The area was designated 
the Scranton district on a geologic map (Emmons and others, 1896, 
pi. Ill), and that precedent is followed in this report. Emmons and 
others (1896, p. 373) described the coal beds in the district as belong 
ing to the upper part of the Laramie formation, but Richardson (1917, 
p. 243) traced the coals of the Ramah-Fondis area to within 15 miles 
of-Scranton and concluded that the coal beds of both areas were in 
the same zone and were of Tertiary age. Brown (1943, p. 83-84) has 
shown that the coals of the Ramah-Fondis area are Paleocene in age. 
Therefore, though conclusive evidence is lacking, it is probable that 
coal in the Scranton district is in the lower part of the Denver forma 
tion and is Paleocene in age. The log of a well about 8 miles west of 
Scranton indicates that the Scranton coal is about 1,050 feet above 
the coal zone in the basal Laramie formation (Richardson, 1917, p. 
244). Emmons and others (1896, p. 373) reported that the coal worked 
in the Scranton mine, including many small partings, was more than 
10 feet thick. They also reported an old mine shaft that penetrated 2 
other coal beds a 3-foot bed 30 feet below the bed worked and a 71/£- 
foot bed about 115 feet below the bed worked. They also stated that 
the beds dipped 3°-5° eastward.

No modern analyses of the coal in the district are available, but 
Emmons and others (1896, p. 377) obtained 6 samples in the mine 
at Scranton. These are recorded in a form similar but not comparable 
to the present day as-received proximate analysis, but no calorific 
values were determined. The average analysis contained 30.39 per 
cent of fixed carbon, 31.75 percent of volatile combustible matter, 
26.55 percent of water, 10.84 percent of ash, and 0.46 percent of sulfur. 
Emmons and others (1896, p. 375) reported that the coal was lignite, 
weathered rapidly, yielded a large amount of ash and did not produce 
much heat. In the absence of modern, detailed analyses, the coal is 
considered to be subbituminous in rank, with the realization that 
there is a strong possibility that it is actually lignite. A total of 
about 489 million tons of coal is estimated to have been originally 
present in 59 square miles of the district.

BRIGGSDALE AREA

At least one mine has been worked in the past near the town of 
Briggsdale in Weld County. The area is traversed by two State 
highways and several connecting roads and a Union Pacific Railroad 
branch line to Briggsdale.

The coal is in the Laramie formation. In the mine on which infor 
mation is available, a thickness of 5^ feet of coal is reported by the 
Colorado State Coal Mine Inspection Department. Location of the 
mine was obtained from the Colorado State Planning Commission.
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No analysis of the coal is available, but it is assumed to be subbitumi 
nous C in rank, as is the coal in adjacent areas.

A total of about 89 million tons of subbituminous coal is estimated 
to have been originally present in a 14-square-mile area east of the 
town of Briggsdale.

EATON AREA

Several mines have operated near the town of Eaton in Weld 
County. Emmons and others (1896, p. 373) reported that coal was 
being mined in the area, and a report by the U. S. Bureau of Mines 
(1937, p. 126-127) includes an analysis of a sample from a mine near 
Eaton. One Federal highway, one State highway, several connecting 
roads, and the Union Pacific Kailroad traverse the area.

A coal bed 2 feet 10y2 inches thick was worked in a mine sampled 
near Eaton (U. S. Bureau of Mines, 1937, p. 304). The coal occurs 
in the Laramie formation and is subbituminous C in rank. Owing 
to lack of detailed information as to location of mines and outcrop of 
coal beds in the area, no measured and indicated coal was estimated, 
but a total of about 30 million tons of subbituminous coal is inferred 
to have been originally present in an area of 9 square miles adjacent 
to the town of Eaton.

WELLINGTON AREA

Coal has been mined in the past from the Laramie formation in 
Larimer and Weld Counties northeast of the town of Wellington. 
The area is skirted by the Colorado & Southern Eailway and two 
Federal highways and is traversed by several State connecting roads.

Evidence presented by mine locations obtained from the Colorado 
State Planning Commission indicates that 2 coal beds are present in 
the area. Two reported measurements of the lower bed show thick 
nesses of 5 feet 10 inches and 4 feet, and a reported measurement of 
the upper bed showed a thickness of 4 feet 6 inches (Annual Reports 
of the Colorado State Coal Mine Inspection Department). Five 
measured sections from 3 mines in the area show thicknesses from 4 
feet 7 inches to 6 feet 2 inches, including partings, with the beds 
dipping 6° to the east (U. S. Bureau of Mines, 1937, p. 214-215). 
Analyses indicate that the coal is of subbituminous C rank. A total 
of about 302 million tons of subbituminous coal is estimated to have 
been originally present in 53 square miles of the area.

FOOTHILLS DISTRICT

Steeply dipping coal-bearing strata of the Laramie formation crop 
out along the west flank of the Denver region from the northwestern 
part of Douglas County to the Boulder-Weld field of Boulder and 
Weld Counties. Coal has been mined in the district for local use and
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for the Denver market. The district is crossed by three Federal high 
ways, many State highways and connecting roads, and the Denver 
& Eio Grande Western Kailroad. The South Platte Kiver and several 
of its eastward flowing tributaries cut the outcrop of the Laramie 
formation where the streams leave the mountains.

From 1 to 3 minable coal beds are present in the Laramie formation, 
but in general no more than 2 minable beds are found at any locality. 
The beds are lenticular, and Emmons and others (1896, p. 328) re 
ported that the Laramie is barren for much of the distance along 
the outcrop. Most of the coal beds in the district are found in the 
60-foot interval of rock above 2 large sandstone units which occupy 
approximately the basal 120 feet of the Laramie formation (Emmons 
and others, 1896, p. 328). An old mine in the northern part of the 
district is reported to have a coal bed from 14 to 18 feet thick (Emmons 
and others, 1896, p. 337); coal beds that were worked in 2 mines in 
the central part of the district are reported to be about 15 feet thick 
(U. S. Bureau of Mines, 1937, p. 206-207); and many other mines 
have beds from 8 to 12 feet thick that have been worked. However, 
the beds are commonly split by one or more partings of shale or bony 
coal.

Analyses of coal samples reported by Martin (1910, p. 300-302) and 
by the U. S. Bureau of Mines (1937, p. 86-89) show that the coal 
ranges in rank from subbituminous C to subbituminous B, mostly 
subbituminous C.

Reserves were estimated using information obtained from Em 
mons and others (1896), Martin (1910), the Colorado State Planning 
Commission, and Annual Reports of the Colorado State Coal Mine 
Inspection Department.

A total of about 993 million tons of subbituminous coal is estimated 
to have been originally present in 90 square miles of the Foothills 
district.

BOTJUOER-WELiD FIELD

The area underlain by coal-bearing rocks of the Laramie formation 
in southeastern Boulder County and in southwestern Weld County 
is designated the Boulder-Weld field in this report. It also includes 
a small area in northwestern Adams County. Greeley, altitude 4,663 
feet and average annual precipitation 12.30 inches, and Boulder, alti 
tude 5,430 feet and average annual precipitation 18.29 inches, are 
the largest towns adjacent to the field. Two Federal highways, many 
State highways and connecting roads, and the Union Pacific and 
Chicago, Burlington, & Quincy Railroads and the Colorado & South 
ern Railway traverse the field. The area is drained by the South 
Platte River and its tributaries.

467521 59   6
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The coal occurs in the Laramie formation of Late Cretaceous age, 
and. all the coal beds are lenticular. Six beds, all in the lower 200- 
225 feet of the Laramie, are recognized in the field, but 3 of these 
are especially lenticular and exhibit extreme lateral variation in thick 
ness. In a few localities the Laramie has no coal beds of minable 
thickness, but throughout most of the field from 1 to 3 minable coal 
beds are present. In the southern part of the field 2 of the beds 
coalesce and attain a thickness of about 14 feet; and in the central 
part of the field what is apparently a single bed is also about 14 feet 
thick. In general, the coal beds seldom attain a thickness greater 
than 8-10 feet. Regional inclination of the strata is very moderate, 
from 0.5° to 2°, but steep to vertical dips have been recorded in 
localities that have been affected by faulting. High-angle reverse 
and normal faults and low-angle thrust faults complicate the simple 
regional structure and create many problems in correlation of coal 
beds and in mining practices. In most of the field the overburden 
is less than 1,000 feet.

Analyses recorded in reports by the U. S. Bureau of Mines (1937, 
p. 50-57, 126-131) and Aresco and Haller (1953, p. 9, 13-14) show 
that the coal is mainly subbituminous B. in rank. The coal in the 
faulted southwestern part is of higher rank than the coal in the north 
eastern part.

Reserves in the central part of the Boulder-Weld field were esti 
mated by Spencer (written communication, 1954) and in the south 
ern and northeastern parts of the field by the author. Information 
used to estimate reserves was obtained from Hills (1893), Emmons 
and others (1896), Martin (1910), the U. S. Bureau of Mines (1937), 
the Colorado State Planning Commission, Annual Reports of the 
Colorado State Coal Mine Inspection Department, and Spencer 
(written communication, 1954). A total of about 1,996 million tons 
of subbituminous coal is estimated to have been originally present 
in 336 square miles of the field.

The coal-bearing Vermejo formation crops out just east of the 
Wet Mountains in Fremont County. Canon City, altitude 5,332 feet 
and average annual precipitation 12.87 inches, is the largest town 
near the field. The general area is skirted by two state highways and 
traversed by several State and county connecting roads. The Den 
ver & Rio Grande Western Railroad and the Atchison, Topeka, & 
Santa Fe Railway serve the area.

The field is in the Colorado Piedmont section of the Great Plains 
physiographic province (Fenneman, 1946) and structurally is an
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asymmetric synclinal basin with steep to moderately dipping beds in. 
the west and gently dipping beds in the east. At the southwest end 
of the field the Vermejo formation is cut by a thrust fault, and for 
a short distance the overturned beds of the Vermejo are overlain by 
granite.

The coal beds occur in the lower 600-700 feet of the Vermejo for 
mation, and as many as 16 beds have been reported to be present 
(Hills, 1893, p. 332). However, many of these are very thin, all ar& 
lenticular, and correlation of the beds is not certain. For these rea 
sons, reserves were estimated for only seven of the more extensively 
prospected and mined coal beds, whose thickness and lateral extent 
are fairly well known. Overlying the coal-bearing zone of the Ver 
mejo is a persistent and conspicuous massive sandstone, about 250 
feet thick, that forms resistant ridges and escarpments around the 
boundaries of the field (Washburne, 1910, p. 344).

Analyses of samples of the coal beds, as reported by Washburne 
(1910, p. 373-374), the U. S. Bureau of Mines (1937, p. 64-67), and 
Aresco and Haller (1953, p. 9-10), indicate that most of the coal is 
of high-volatile bituminous C rank, nonweathering, nonagglomerat- 
ing, and noncoking. Washburne (1910, p. 375) states that the coal 
in the southern part of the field weathers more readily than the coal 
of the northern part.

Keserves were estimated from information obtained from Hills 
(1893), Storrs (1902), Washburne (1910), the U. S. Bureau of Mines 
(1937), the Colorado State Planning Commission, Vanderwilt (1947), 
and Annual Reports of the Colorado State Coal Mine Inspection 
Department. A total of about 295 million tons of bituminous coal 
is estimated to have been originally present in 36 square miles of the 
field.

PAGOSA SPRINGS FIELD

Coal has been mined in small quantities for local domestic use for 
many years in an area about 10 miles northeast of the town of 
Pagosa Springs, the county seat of Archuleta County. Pagosa 
Springs, altitude 7,079 feet and average annual precipitation 22.39 
inches, is served by 2 Federal highways and the Denver & Rio Grande 
Western Railroad.

Gardner (1909, p. 362) measured a 5^-foot coal bed and reported 
the possible presence of 2 other coal beds, each about 3 feet thick. 
About a mile away he measured a coal bed 10^ feet thick. Annual 
Reports of the Colorado State Coal Mine Inspection Department 
have reported coal beds from 5^ to 7 feet thick in several mines that 
operate intermittently. Gardner (1909, p. 362) referred the coal- 
bearing strata to the Fruitland formation of Late Cretaceous age
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and stated that in his opinion the strata were preserved by block 
faulting adjacent to the San Juan Mountains. Cross and Larsen 
(1935, p. 132) stated that the coal-bearing strata are part of the 
Animas formation of. Late Cretaceous and Tertiary age (Cobban 
and Reeside, 1952, pi. 1). However, G. H. Wood, Jr. (written com 
munication, 1954), has recently studied the area and prefers placing 
the coal-bearing strata in the Fruitland formation.

One analysis has been reported from the field (Gardner, 1909, p. 
363; the U. S. Bureau of Mines, 1937, p. 50-51), which shows, on 
an as-received basis, 9.5 percent of moisture, 34.8 percent of volatile 
matter, 45.7 percent of fixed carbon, 10.0 percent of ash, and 1.1 per 
cent of sulfur. This analysis suggests that the coal is probably of 
high-volatile bituminous C rank and similar to the coal of the Fruit- 
land formation in the San Juan River region to the southwest.

Owing to lack of detailed information as to the thickness and 
persistency of the coal beds and the geologic and structural relation 
of the field, reserves were estimated for an area of only 1 square mile. 
In that area a total of about 10 million tons of bituminous coal is 
believed to have been originally present.

TONGUE MESA FIELD

At the north end of the Uncompahgre Mountains in Gunnison, 
Ouray, and Montrose Counties a fingerlike extension of the main 
mountain mass, known as Tongue Mesa, is underlain by coal-bearing 
strata of the Mesaverde formation. The largest town in the area 
is Montrose, altitude 5,306 feet and average annual precipitation 9.65 
inches, which is served by 2 Federal highways and the Denver & Rio 
Grande Western Railroad.

The Mesaverde strata are probably an erosional outlier with no 
connection to Mesaverde strata in surrounding areas (Cross and 
Larsen, 1935, p. 132). The coal-bearing strata are concealed by 
heavy vegetation, landslides, talus from the overlying volcanic rocks 
of Tertiary age, and glacial deposits of Quaternary age.

Hills (1893, p. 342) reports that 2 beds of coal have been worked; 
one is 15-20 feet in thickness and one, 400 feet higher stratigraphically, 
is about 5 feet thick. Evidence presented by the location of coal 
mines indicates the presence of at least 2 and possibly 3 coal beds. 
The presence of beds from 24 to 40 feet thick is reported from the 
mines on which information is available. The dip of the strata is 
gentle to moderate, the maximum reported being 25° and the mini 
mum being 2°.

Analyses of samples from mines indicate that the coal is subbitu- 
minous B in rank (TJ. S. Bureau of Mines, 1937, p. 110-111). Re 
serves were estimated on the basis of information obtained from Hills
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(1893), the U. S. Bureau of Mines (1937), the Colorado State Plan 
ning Commission, and Annual Keports of the Colorado State Coal 
Mine Inspection Department. A total of about 2,355 million tons 
of subbituminous coal is estimated to have been originally present 
in 58 square miles of the field.

NORTH PARK FIELD

Coal, mostly for local domestic use, has been mined intermittently 
for many years in the large intermontane basin known as North 
Park. Walden, the county seat of Jackson County, is the largest 
town in the area, and has an altitude of 8,099 feet and an average 
annual precipitation of 9.13 inches. The primary industry in the 
sparsely populated area is livestock raising. The field is served by 
6 State highways and a branch line of the Union Pacific Railroad 
and is drained by the North Platte River and its tributaries.

The coal occurs in the Coalmont formation, which is of predominant 
ly fresh-water origin and which overlies unconformably the marine 
Pierre shale of Cretaceous age and is overlain by about 500-1,000 feet 
of fresh-water strata of the North Park formation (Beekly, 1915, p. 
20 and 67). The Coalmont, which is about 3,500 feet thick, was not 
assigned a definite age by Beekly (1915, p. 49) but has since been as 
signed to the Paleocene by Brown (1949), and it may also include sedi 
ments of Eocene age (Wyoming Geol. Assoc., 1953, p. 11).

In the northeastern part of the field, coal-bearing strata crop out on 
the flanks of the McCallum anticline. At least 3 beds are present: the 
lower bed occurs immediately above the top of the Pierre shale and 
ranges from 10 to 58 feet in thickness; the upper 2 beds are about 2,000 
feet stratigraphically above the lower bed and are lenticular in charac 
ter and are split by many carbonaceous shale partings. Maximum 
thicknesses reported are 8 feet for the lower of the 2 beds and 12 feet 
for the upper bed, which is about 300 feet higher stratigraphically. 
The inclination of the strata in the McCallum anticline area ranges 
from 20° to 85°.

In the southwestern part of the field, at least 4 and possibly 5 coal 
beds are present, the uppermost of which has been reported to attain 
a thickness of 66 feet. About 360 feet below the upper bed is a 5-foot 
bed of soft shaly coal. A bed of coal 12 feet thick occurs about 1,000 
feet below the 5-foot bed, and an 18-foot bed is present about 1,250 
feet below the 12-foot bed. Another bed, which contains S1̂  feet of 
coal with 1 parting, could not be correlated with the lowermost of the 
above-mentioned beds. Beekly (1915, p. 105) believed that it was 
lower stratigraphically than any of the 4 beds cited above. The in 
clination of the strata ranges from 10° to 20°. Four other isolated
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occurrences of coal beds, which could not be correlated with other 
coal beds in the field, were reported by Beekly (1915, p. 107-109);

Analyses (U. S. Bureau of Mines, 1937, p. 84-87) show that the 
coal is subbituminous B in rank. Reserves were estimated from in 
formation obtained from Beekly (1915), the U. S. Bureau of Mines 
(1937), the Colorado State Planning Commission, and Annual Re 
ports of the Colorado State Coal Mine Inspection Department. A 
total of about 3,735 million tons of subbituminous coal is estimated to 
have been originally present in 102 square miles of the field. An addi 
tional area of about 748 square miles may be underlain by coal beds of 
minable thickness. In an unknown part of this additional area, the 
coal beds are probably at depths greater than 3,000 feet.

SOUTH PARK FIELD

This field comprises the area of occurrence of coal-bearing rocks of 
the Laramie formation in the South Park intermontane basin in Park 
County. Fairplay, altitude 9,953 feet, is the largest town near the 
field and is served by 1 Federal highway and 1 State highway. An 
other state highway traverses the northeast corner of the field. Aver 
age annual precipitation in the area ranges from 10 to 20 inches.

The coal-bearing strata have been correlated with the Laramie 
formation of the Denver region (Washburne, 1910, p. 308; and Stark 
and others, 1949, p. 57) and range in thickness from 0 to about 4S5 
feet. The range in thickness results mainly from erosion that preceded 
the deposition of the overlying Denver formation (Stark and others, 
1949, p. 57).

The Laramie crops out around the north end of the north-trending 
Michigan syncline (Stark and others, 1949, p. 56) and has been eroded 
from most of the south end. However, Washburne (1910, p. 314) re 
ports the presence of a few thin coal beds at the south end of the 
syncline. The east flank of the Michigan syncline has been cut by a 
thrust fault, and the Laramie is not exposed. Coal reserves were esti 
mated for an area on the west flank of the syncline where coal was 
formerly mined. Washburne (1910, p. 312) reports 3 coal beds present: 
a lower bed about 7 feet thick, a middle bed about 2 feet 9 inches thick, 
and an upper bed about 4 feet thick. Reserves were also estimated on 
the northeast flank of the syncline, where a thin coal bed is present 
(Washburne, 1910, p. 309). A few miles northwest of the Michigan 
syncline the Laramie crops out around the edge of a small syncline, 
and there is evidence of the presence of 2 coal beds, 1 about 12 feet 
thick and 1 about 6 feet thick (Washburne, 1910, p. 310).

Washburne (1910, p. 315) reports several very old analyses of coal
from the area, but only one modern analysis is reported by the U. S.

^Bureau of Mines (1937, p. 110-111). The old analyses indicate a
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higher rank than the modern one, which shows that the coal is sub- 
bituminous B in rank. The old analyses report much less moisture, ash, 
and oxygen and more volatile matter, fixed carbon, and carbon. Wash- 
burne (1910, p. 315) reports that the coal cakes poorly in beehive coke 
ovens and does not make good coke but is very resistant to weather 
ing. In this report the coal is considered to be bituminous in rank on 
the basis of the physical properties of the coal. It is probable that 
coal of both ranks is present in the South Park field, but the status of 
present information is such as to make any statement about the rank 
of the coal strictly conjectural.

A total of about 92 million tons of bituminous coal is estimated to 
have been originally present in 8 square miles of the South Park field. 
An additional area of 12 square miles may have minable reserves of 
coal with less than 3,000 feet of overburden.

MIDDLE PARK FIELD

The presence of thin, impure, and lenticular coal beds in the strata 
exposed in Grand County in the intermontane basin known as Middle 
Park has long been known (Marvine, 1874, p. 156-157). The coal 
occurs in the Middle Park formation of Paleocene age (Brown, 
1949), which is correlative with the Coalmont formation of the North 
Park field and is probably continuous with it. Marvine (1874, p. 156) 
also cites some coal of probable Cretaceous age. No coal reserves were 
estimated for the Middle Park area as detailed information is lack 
ing and no workable coal beds have been reported (U. S. Bureau of 
Mines, 1937, p. 6).

PRODUCTION OF COAL IN COLORADO

The recorded history of coal production in Colorado extends back 
to 1864, but it is known that small tonnages of coal were mined many 
years before that. The earliest mention of the presence of coal in 
the State was in 1820 (James, 1823, p. 267) when coal in the Canon 
City area was noted. Coal was found in the Eaton Mesa region in 
1848 (Hayden, 1868, p. 199). Emmons and others (1896, p. 317) 
record that actual mining operations have been traced back to at least 
1860, at a mine mentioned by Hayden (1874, p. 120) as being east of 
Denver on Coal (Upper Sand) Creek. This location is in the Scran- 
ton district, and the coal is probably in the Denver formation. Mines 
in the Boulder-Weld field and the Foothills district are reported to 
have been in operation prior to 1864 (Emmons and others, 1896, 
p. 317). From the first recorded production in 1864, the tonnage of 
coal mined in the State increased, with minor fluctuations, to the 
year 1917, when 12,483,336 tons of coal was produced. (See tables
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5 and 6.) Production continued to be about 10 million tons annually 
until 1926. Since that time production has steadily declined, namely 
because of the increased use of other fuels. The total coal produc 
tion in 1955 was 3,366,490 tons, of which 2,632,295 tons was bitumi 
nous coal and 734,195 tons was subbituminous coal (Annual Keport 
of the Colorado State Coal Mine Inspection Department for 1955). 
Total coal production from 1864 to January 1, 1956, was 492,989,721 
tons.

TABLE 5. Coal produced in Colorado from 1864-86 1 (in short tons)

Year

i864_:_:_     
1865_.___. ............
1866_._ __ ________ ...
1867________-__-___--_
1868-_____-----___--_-
1869-...           
1870______----_--_____
1871____.          _
1872_______ _ .___ ....
1873.._          
1874__________________
1875....     .      .
1876_____-____-_--_--_

Tons

500
1,200
6,400

17, 000
10, 500
8,000

13, 500
15, 860
68, 540
69, 977
77, 372
98, 838

117, 666

Year

1877.__. ........__....
1878            
1879....           
1880.     .    
1881             
1882. ___ .__.____._..__
1883_._._. _ .........
1884.. ____....__._._..
1885.           
1886... ._..__.__._....

Total _____ _ .

Tons

160, 000
200, 630
322, 732
437, 005
706, 744

1, 061, 479
1, 229, 593
1, 130, 024
1, 356, 062
1, 368, 338

8, 477, 960

1 U. S. Geological Survey Mineral Resources of the United States, 1886.

In the Kocky Mountains region, Colorado is second only to Utah 
as a producer of coking coal, and about 40 percent of the coal pro 
duced in the State in 1955 was used for making coke. In 1950 about 
20 percent of the electricity generated in the State was produced using 
coal as fuel (National Coal Association, 1952, table 32). New proc 
esses that utilize coal not only for heat but for large quantities of im 
portant byproducts are expected to increase the demand for coal in 
the future. With industrialization of the Kocky Mountains region 
proceeding at a rapid rate, Colorado is expected to assume an increas 
ingly important position in the economy of the United States. The 
large amount of readily available low-cost heat energy represented by 
the State's coal reserves is expected to be an important factor in the 
future of Colorado.
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MINING METHODS

About 89 percent of the coal produced in Colorado in 1955 was mined 
by underground methods, with drift mines greatly in preponderance. 
Only 7 strip mines were in operation in 1955, but they produced almost 
11 percent of the State's total coal, and the 143 underground mines in 
operation produced the remainder. Sixty-five percent, or 2,193,479 
tons of the total production of 3,366,490 tons, was mechanically cut. 
Fifty-six percent, or 1,886,849 tons, of the total production was me 
chanically loaded with little or no hand labor. The 5 continuous-min 
ing machines in operation in the State in 1955 mined and loaded 
almost 5 percent of the total production. It is probable that in line 
with existing trends throughout the industry, more mechanical equip 
ment will be used in the coal mines of Colorado.

Thirty-one of the operating mines are served directly by railroads, 
and most of the remainder are within short truck-hauling distance 
of a railroad. About 65 percent of the coal produced in 1955 was 
shipped by railroad for at least part of its journey from mine to 
market.

RECOVERABLE COAL RESERVES

Recorded production figures for the years 1864-1955 (tables 5 and 
6) show that 492,989,721 tons of coal has been produced from the coal 
mines in Colorado. Assuming that an equal amount has been lost in 
the mining process, about 986 million tons of coal has been mined and 
lost in mining during the recorded coal-producing history of the State. 
Subtracting this figure from the total original coal reserves as esti 
mated in this report, the remaining reserves of coal are about 80,799 
million tons. Again applying the 50-percent recoverability factor, a 
total of about 40,399 million tons of recoverable coal is estimated to be 
present in the 5,276 square miles for which estimates were made.

The Bituminous Coal Annual (National Coal Association, 1953, 
table 11) reports that production of all mineral fuels and hydroelectric 
power in 1951 in Colorado was the equivalent of 11,034,000 tons of 
bituminous coal. Even with the expected future increase in power 
requirements, coal could satisfy those requirements for many genera 
tions to come. . :

American Society for Testing Materials, 1939, Standard specifications for clas 
sification of coals by rank (ASTM Designation: D 388-38), in 1939 Book 
of ASTM Standards, pt. 3, p. t X-6: Philadelphia, Pa. :;

Aresco, S. J., and Haller, C. P., 1953, Analyses of tipple and delivered sanaples 
of. coal (collected during-the fiscal'-year 1951): U.'-S. Bur. Mines, Eept. of 
Inv. 4934, p. 9-14. . -..-' . : . ; . .... "
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TABLE 7. Original coal reserves (in millions of short tons) of Colorado, .by field, 
district, or area, and by rank, under less than 3,000 feet of overburden

Region, field, district, or area

Green River region: 
Yampa field _____________________

 Uinta region: . 
Book Cliffs field..... _ .^... __ ... _______ ..
Grand Mesa field., ___ ; ______________
Somerset field.. ____ ; ____  _.  ___ ̂ ____

Danforth Hills field... _ ... __ . ___ . _ . __ .
Lower White River field ______________

San Juan River region:

.Eaton Mesa region: .   .

Trinidad field......  ..... __ ... __ . __ .... ....
Denver region:'     -   .

.   Foothills district... ___  .- .......,. .  .........
Boulder-Weld field .... ___ .......... ____ ..

Canon City field .......................................

 Tongue Mesa field ___ . _ _________ . __ . ...
North Park field. ____ . _____________ ....
South Park field. __ . __ ...: ____ . _____ _  ...
Cortezarea.... .........................................
Nucla-Naturita field ___________ . ............

Total.. _ .  _ .. ___ ..... .. ___ ... .......

Square 
miles In 
cluded in 
estimate

828

255 
96 

133 
35 
34 
43 

252 
553

24 
123 
243
288 
268

172 
872

68 
128 
79 
59 
14 
9 

63 
90 

336 
36 

1
58 

102 
8 
1 

15

5,276

Rank of coal

Subbltu- 
minous .

5, 711. 49

1, 429. 96

397. 31 
474. 28 . 
488.12 
488.90 
89.17 
30.33 

 302. 56 
993. 35 

1,996.06

2. 354. 94 
3, 735. 13

18, 491. 60

Bitumi- 
  nous

17. 896. 07

2,293.91 
138. 77 

3, 348. 16 
206. 93 
744. 62 
884.99 

7, 853. 92 
7, 012. 79

183. 87 
1, 256. 34 
3, 556. 60 
3. 500. 54 
1, 136. 50

1, 190. 44 
-11,483.97

295.34 
10.10

92.25 
2.20 

114. 34

63, 202. 65

  Total

23, 607. 56

2,293.91 
1, 568. 73 
3, 348. 16 

244. 01 
797.92 
884.99 

7,853.92 
7, 012. 79

183,87 
1. 256. 34 
3. 556. 60 
3, 500. 54 
1,136.50

1,190.44 
11.483.97

397.31 
474.28 
488.12 
488.90 
89.17 
30.33 

302. 56 
993. 35 

1,996.06 
295.34 

10.10 
2,354.94 
3, 735. 13 

92.25 
2.20 

114. 34

81,784.63

' i Crested Butte field had original reserves of 37.08 millions of short tons of anthracitic coal. 
» Carbondale field had original reserves of 53.30 millions of short tons of anthracitic coal.
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TABLE 15.   Original reserves of bituminous coal (in millions of short tons) under indicated overburden (feet) for coal beds (inches) in 
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