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7*—0akdale No. 1 mine, section taken at face of 9 north entry.

8*—0akdale No. 1 mine, section taken at face of 1 west entry, 6 north entry.
9*—Kebler No. 2 mine, section taken at face of 7 west entry. 1,800 feet in by main south slope.

Table 1—Analyses of coals from the La Veta area

SECTIONS OF COAL BEDS OF THE VERMEJO FORMATION

Proximate analysis Ultimate analysis Heating value
d ohaere | 2 g g g
Mine Be aboratory 2 o ) o 3
e | 5 38|58l 2|2 B B8] 2.
= = L= > het =
S|SB |E8| 2|3 |g|S |2 |&| 8| &
Alamo ‘Walsen (Cameron) A4194 7.5 | 3874 |46.6 | 85 | 0.6 | 55 |66.9 | 1.1 | 17.4 | 6,506 | 11,710
Oakdale Mammoth 34161 53 | 40.6 | 463 | 7.8 0.5 | 54 | 69.1 | 1.1 | 16.1 | 6,772 | 12,190
Kebler No. 2 Kebler 33734 78 | 371 | 474 | 1.7 0.5 | 53 |67.1 | 1.1 | 18.3 | 6,600 | 11,880

Table 2—Estimated original coal reserves, in thousands of short tons, of the Vermejo formation

in the La Veta area, Huerfano County, Colorado

All coal s of bituminous rank and most is covered by more than 1,000 feet of overburden

Measured and indicated reserves* Inferred reserves Total reserves
N In beds | In beds | In beds In beds | In beds | In beds In beds | In beds | In beds
arfne 14 to 28 | 28 to 42 | more than Total 14 to 28 | 28 to 42 | more than Total 14 to 28 | 28 to 42 | more than Total
‘i’b d inches inches | 42 inches inches inches | 42 inches inches inches | 42 inches ¢
coal be thick thick thick thick thick thick thick thick thick
T.27S.,R. 67 W.
Less than 1,000 feet
of cover
Kebler No. 2 — — 3,400 3,400 — — 5,400 5,400 — = 8,800 8,800
Lower Alamo — — — — — 1,300 300 1,600 = 1,300 300 1,600
Others 300 — — 300 — — —_ —_ 300 — — 300
300 3,400 3,700 1,300 5,700 7,000 300 1,300 9,100 10,700
From 1,000 to 2,000
feet of cover
Kebler No. 2 — — 1,100 1,100 — -~ 10,500 10,500 — — 11,600 11,600
Lower Alamo - — — — 1,300 1,100 2,400 4,800 1,300 1,100 2,400 4,800
Others — — — — 100 — — 100 100 — — 100
1,100 1,100 1,400 1,100 12,900 15,400 1,400 1,100 14,000 16,500
From 2,000 to 3,000
feet of cover
Kebler No. 2 — - —- — — — 2,200 2,200 — —_ 2,200 2,200
Lower Alamo — — — — 200 100 — 300 200 100 — 300
200 100 2,200 2,500 200 100 2,200 2,500
Township total 300 4,500 4,800 1,600 2,500 20,800 24,900 1,900 2,500 25,300 29,700
T.27S.,R. 68 W.
Less than 1,000 feet
of cover
Kebler No. 2 — — — — — 600 6,200 6,800 — 600 6,200 6,800
Lower Alamo 200 300 4,200 4,700 100 300 1,600 2,000 300 600 5,800 6,700
Upper Alamo 100 600 2,200 2,900 300 300 — 600 400 900 2,200 3,500
Others 1,200 800 — 2,000 100 — — 100 1,300 800 — 2,100
1,500 1,700 6,400 9,600 500 * 1,200 7,800 9,500 2,000 2,900 14,200 19,100
From 1,000 to 2,000 '
feet of cover
Kebler No. 2 — — — — — 1,200 2,000 3,200 — 1,200 2,000 3,200
Lower Alamo — — 3,400 3,400 — — 2,000 2,000 — — 5,400 5,400
Upper Alamo 200 500 300 1,000 300 200 — 500 500 700 300 1,500
Others 500 100 — 600 100 o — 100 600 100 — 700
700 600 3,700 5,000 400 1,400 4,000 5,800 1,100 2,000 7,700 10,800
Township total 2,200 2,300 10,100 14,600 900 2,600 11,800 15,300 3,100 4,900 21,900 29,900
T.28S.,R. 67 W.
Less than 1,000 feet
of cover
Kebler No. 2 — — — — — 100 — 100 — 100 — 100
Lower Alamo — — — — == 100 — 100 — 100 — 100
200 200 200 200
From 1,000 to 2,000
feet of cover
Kebler No. 2 — — — — 3,800 6,300 600 10,700 3,800 6,300 600 10,700
Lower Alamo — — — = 300 100 — 400 300 100 — 400
4,100 6,400 600 11,100 4,100 6,400 600 11,100
Township total 4,100 6,600 600 11,300 4,100 6,600 600 11,300
T.28S., R. 68 W.
From 1,000 to 2,000
feet of cover
Kebler No. 2 — — — — 2,900 3,900 — 6,800 2,900 3,900 — 6,300
Lower Alamo — 200 1,200 1,400 400 700 400 1,500 400 900 1,600 2,900
200 1,200 1,400 3,300 4,600 400 8,300 3,300 4,800 1,600 9,700
From 2,000 to 3,000
feet of cover
Kebler No. 2 — — — — 7,000 2,500 — 9,500 7,000 2,500 — 9,500
Lower Alamo — - — — 200 100 — 300 200 100 — 300
7,200 2,600 9,800 7,200 2,600 9,800
Township total 200 1,200 1,400 10,500 7,200 400 18,100 10,500 7,400 1,600 19,500
T.28S.,R. 69 W.
From 2,000 to 3,000
feet of cover
Others — — — — — 500 — 500 — 500 — 500
500 500 500 500
Township total 500 500 500 500
T.29S.,R. 69 W.
Less than 1,000 feet
of cover
Mammoth - — 18,300 18,300 — — — — — — 18,300 18,300
Occidental — — 1,600 1,600 — = — == = — 1,600 1,600
Others 1,900 300 100 2,300 1,300 200 — 1,500 3,200 500 100 3,800
1,900 300 20,000 22,200 1,300 200 1,500 3,200 500 20,000 23,700
From 1,000 to 2,000
feet of cover
Others 700 100 — 800 2,400 400 — 2,800 3,100 500 — 3,600
700 100 800 2,400 400 2,800 3,100 500 3,600
From 2,000 to 3,000
feet of cover
Others — — — — 2,700 — — 2,700 2,700 — — 2,700
2,700 2,700 2,700 2,700
Township total 2,600 400 20,000 23,000 6,400 600 7,000 9,000 1,000 20,000 30,000
Grand total 5,100 2,900 35,800 43,800 23,500 20,000 33,600 77,100 28,600 22,900 69,400 120,900
*Includes mostly
indicated reserves
Table 3—Coal mined from the LaVeta area
Data from published reports of the Colorado State Mine Inspector
. Alamo No. 2 .
Years Keb'fél(') %?; o% Oakdale |Big Four| Barbour- Alamo Rel(l)qnce— Others Total
. Butte Valley 0
1891-1895 2,000 2,000
1896-1900
1901-1905 22,893 22,893
1906-1910 147,359 429,327 | 205,165 20,297 802,148
1911-1915 300,461 | 1,037,573 | 269,094 260,852 1,063 1,869,043
1916-1920 156,133 957,631 | 199,908 207,864 1,521,536
1921-1925 267,026 607,050 197,743 113,584 3,831 1,189,234
1926-1930 426,345 276,367 |« 328,850 406,877 89,213 1,672 1,529,224
1931-1935 504,280 15,333 211,762 301,223 80,044 24,159 1,136,791
1936-1940 794,338 178,158 40,577 28,137 22,313 1,063,523
1941-1945 918,077 334,887 4,801 1,828 1,259,593
1946-1950 572,073 137,561 531 710,165
1951
Total 4,086,092 | 3,323,281 | 674,167 | 1,191,208 946,420 784,495 | 100,487 | 11,106,150
*Includes coal extracted from Walsenburg area.

VERTICAL SCALE

COAL RESOURCES OF THE LA VETA AREA
HUERFANO COUNTY, COLORADO

By Ross B. Johnson and James G. Stephens

This report pertains to the coal resources of the La Veta area
and those phases of stratigraphy and structure that are related to
the coal beds. A more detailed discussion of the geology, stratig-
raphy, structure, and geologic history of the area is found in OM146
(Johnson and Stephens, 1954).

The Upper Cretaceous Vermejo formation of Montana and
Laramie age is the only coal-bearing formation that crops out in the
La Veta area. It is poorly exposed along a narrow belt of outerop in the
northeastern part of this area and forms two small isolated outcrops
in the southwestern part of the area southeast of Mount Mestas.

In the northeastern belt of outcrop, strata of the Vermejo forma-
tion dip 10° to 20° SE into the trough of the Delcarbon syncline.
About a mile north of Butte valley, strata of the Vermejo formation
strike to the northeast and are truncated by an erosion surface at the
base of the Poison Canyon formation of Paleocene age (Johnson
and Stephens, 1954).

On the western limb of the Raton basin, strata of the Vermejo
formation dip steeply to the east. The beds strike to the north and
are truncated about half a mile north of Middle Creek by the erosion
surface at the base of the Poison Canyon formation. Vermejo strata
also are preserved in a small northwest-trending overturned syncline
that is isolated from the Raton basin by thrust faulting. The eastern
limb of the fold dips gently to the west; the western limb is vertical
or overturned. This small syncline is part of a thrust plate that lies
to the east of the main frontal thrust fault of the Sangre de Cristo
Mountains. The Vermejo and older Cretaceous formations are
closely folded and are overlain unconformably by relatively flat
lying beds of the Poison Canyon formation.

Although the Vermejo formation crops out within rather small
areas, it probably underlies most of the area south and east of a line
drawn between the points of overlap of the Poison Canyon forma-
tion near Butte Valley and Middle Creek. The Vermejo may extend
northwestward for an unknown distance in the subsurface near the
trough of the Raton basin.

The Vermejo formation ranges in thickness from a thin wedge to
410 feet. It contains as many as four coal beds more than 14 inches
thick. The formation consists of buff, gray, and gray-green slightly
arkosic sandstone; buff, gray, and dark-gray siltstone; gray, dark-
gray, and nearly black carbonaceous, coaly, and silty shale; and
coal beds. The coal beds are lenticular and are interbedded with the
shale and siltstone. The floors and roofs of the coal beds are gener-
ally carbonaceous shale and claystone, but locally they may be
carbonaceous siltstone and sandstone. Partings in the coal beds
consist of bony coal, carbonaceous shale, and carbonaceous siltstone.
The coal is brittle and friable and consists of vitrain with alternating
bands of fusain and durain. It exhibits a prismatic cleat and platy
cleavage. Impurities are common in most beds and consist mainly
of pyrite and sparse grains of silt and sand. The accompanying
table (Table 1) “Analyses of coals from the La Veta area” (George,
1937, p. 76-77, 80-83) indicates that the coal has heating values in
excess of 11,000 Btu. In addition the coal is known to be non-
agglomerating and nonweathering. It is therefore classified as high
volatile C bituminous coal according to the ASTM system
(ASTM, 1937).

Before mining began in the La Veta area, the original reserves of
coal, in beds more than 14 inches thick and covered by less than
3,000 feet of overburden, are estimated to have been 120,900,000
short tons. Approximately 80 percent of this amount remains
unmined. The estimate of reserves is based on measurements of
thickness of scattered sections, several logs of diamond-drill holes,
and from published measurements within coal mines (George, 1937,
p. 192, 196). These are shown graphically in the coal sections, and
the location of the measurements and well logs are indicated
on the map.

The table of coal reserves (Table 2) of the La Veta area shows
the total estimate of reserves according to township, amount of
overburden, thickness of beds, and reliability of the information
upon which estimates are based.

The reserves are classified into the following three categories
according to the thickness of coal beds: 14 to 28 inches, 28 to 42
inches, and more than 42 inches. The reserves are further subdivided
into two categories—measured and indicated, and inferred—accord-
ing to the distance of the coal from points where the beds were
measured. The reserve of coal is classified as measured in areas
where the points of measurements in outcrops, well logs, and mine
workings are a quarter of a mile or less apart. Indicated reserves
underlie areas where the points of observation are a quarter of a
mile to a mile apart. Inferred reserves are based on a geologic
knowledge of the character of the beds, and all coals included in this
category lie more than a mile from points of observation.

The reserve estimates are also classified according to the thick-
ness of overburden above the coal beds in the following categories:
less than 1,000 feet, 1,000 to 2,000 feet, and 2,000 to 3,000 feet.
The greater part of the coal in the Vermejo formation in the La Veta
area lies beneath more than 3,000 feet of overburden and therefore
is not included in the reserves.

Coal mining has been active in the La Veta area since 1891. The
era of greatest mining activity was from 1910 to 1930, after which
mining tapered off gradually. The Colorado Fuel & Iron Corpora-
tion’s Kebler No. 2 mine was shut down in 1953; no large mines are
now being operated in the area. Several small wagon mines in the
southwestern part of the area are operated intermittently.

The accompanying table (Table 3) showing the amount of coal
that has been mined is based on all available data; however, tonnage
figures are not available for some years. The depletion figure of about
11,100,000 short tons is only approximate. The Kebler No. 2 mine
and perhaps the Big Four mine have extracted coal from beyond
the limits of the La Veta area, but their total production is included
in the depletion figures for the area. Mine names have changed
through the years, and some errors may have been made in tracing
the sequence of names.

Data are not available regarding the percentage of coal recovered
by mining operations. From averages in the western United States
it may be assumed that approximately 50 per cent of the coal has
been recovered. On this assumption, the amount of coal mined plus
the amount wasted in mining up to January 1, 1951, is about 22 mil-
lion short tons. The remaining reserves of coal in beds more than
14 inches thick with less than 3,000 feet of overburden are estimated
to total about 99,700,000 short tons.

The average thickness of beds of coal that have been mined in
the La Veta area is about 7 feet but varies within wide limits. The
Oakdale mine, which is on the eastern limb of an overturned syn-
cline, recovered coal from a seam ranging in thickness from less than
a foot to almost 14 feet (George, 1937, p. 191, 192). This great varia-
tion apparently is due to intense folding associated with thrust
faulting. The maximum thickness of the Oakdale bed appears to be
in the trough of the syncline, where the coal was crowded by slippage
along bedding planes toward a point of minimum pressure in the
trough of the fold.

Future development and exploitation of the coal resources of the
La Veta area will necessitate mining by deep shafts or by steeply
inclined drifts or slopes. Before developing such a mining program,
it may be advisable to explore the areal extent of the individual
coal beds by drilling, inasmuch as the relationships of the depths of
proposed shafts, the dips of the beds, and the thicknesses of coals
may determine the best locations for new mines. The steep dip of the
Vermejo formation may present difficult problems in the extraction
of coal along the western side of the Raton basin.
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