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DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

Alluvium (Holocene)—Clay, silt, sand, and some gravel
along present stream channels. Thickness is variable

Alluvium and Sheetwash Alluvium (Holocene)—Clay, silt,
and sand along present stream channels and adjacent
slopes. Deposited chiefly on the Mancos Shale (Km).
Thickness is variable

Alluvial-Fan Deposits (Holocene and Pleistocene)—Clay-
to boulder-sized sediments constitute fan- shaped de-
posits where tributary drainages of steep gradient join
lower gradient streams. Thickness is variable

Landslide Deposits (Holocene and Pleistocene)—Hetero-

geneous mixtures of angular fragments, clay, silt, and
sand. Most deposits occur as small slumps off valley
walls in the Williams Fork Formation (Kw); a few are
found in the Mancos, where exposed in the central part
of the quadrangle

BEDROCK

Browns Park Formation (Miocene)—Crossbedded, light-
gray to white, fine- to medium-grained, friable sand-
stone, poorly exposed. A thin basal conglomeratic sand-
stone contains multicolored rounded granular to cobbly
gravel derived from igneous and metamorphic rocks,
quartzite, and chert. Maximum thickness preserved in
the quadrangle is estimated to be 15 ft

Williams Fork Formation (Upper Cretaceous)—Inter-
bedded tan to light- gray, fine-grained sandstone to shaly
sandstone, gray mudstone, brown carbonaceous shale,
and numerous lenticular coal beds as much as 18 ft
thick. Large areas have been baked or fused by burning
of underlying coal beds. Maximum thickness preserved
in the quadrangle is about 1,275 ft

Iles Formation (Upper Cretaceous)

Trout Creek Sandstone Member—Massive, crossbed-
ded, tan, fine-grained sandstone capped with white
sandstone (whitecap). Forms ledge at the top of the
Iles Formation. Thickness about 120 ft

Main Body—Interbedded tan to light-gray, fine-grained
sandstone, gray mudstone, brown calcareous shale,
and a few thin coal beds. A scattered number of
small areas have been baked or fused by burning of
underlying coal beds. Thickness is approximately
1,200 ft

Mancos Shale (Upper and Lower Cretaceous)—Dark-gray
marine shale; contains mappable sandstones in the upper
half of the formation. About 1,900 ft of the Mancos above
the Frontier Sandstone Member (Kmf) consists of light-
gray calcareous shale and dark-gray shaly limestone.
Total thickness of the Mancos is estimated at 5,100 ft

Loyd Sandstone Member—Massive well- sorted, pale
olive to yellowish-gray, very fine grained sandstone
containing large fossiliferous concretions. Highly
eroded throughout. Line represents top of the sand-
stone and is dashed where top is obscured.
Thickness about 45 ft; top lies about 70 ft below the
top of the Mancos Shale

Duffy Mountain Member—Informal unit (Boyles and
others, 1981) composed of fine- grained, moderately
to well-sorted, yellowish-gray sandstone. Extensive
crossbedding throughout and moderately bioturbat-
ed. Crops out primarily in northeastern part of the
quadrangle along the base of Duffy Mountain for
which it is named. Line represents the top of mem-
ber; not mapped where obscured. Maximum thick-
ness about 35 ft; top lies approximately 245 ft below
the top of the Mancos Shale

Marapos Sandstone Member—Shown on cross-section
only. Thin-bedded, moderately sorted, light-gray
and tan, fine- grained, slightly calcareous sand-
stone, shaly near base. Occurs only in drill holes as
a sandy zone interbedded with gray shale.
Thickness about 50 ft; top is approximately 750 ft
below top of Mancos Shale

Meeker Sandstone Member—Shown on cross-section
only. Thin-bedded, moderately sorted, pale- to
medium-yellowish-brown, fine-grained, shaly, cal-
careous sandstone. Occurs only in drill holes as a
sandy zone. Thickness in drill holes as much as 190
ft; top lies about 1,900 ft from the top of the Mancos
Shale
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GEOLOGIC MAP AND COAL MEASURES OF THE AXIAL
QUADRANGLE, MOFFAT AND RIO BLANCO COUNTIES, COLORADO
PLATE 1

The southern part of the quadrangle is underlain by coal-bearing
rocks of Upper Cretaceous age that include the Iles and Williams Fork
Formations; the Trout Creek Sandstone Member is a non-coal bearing
shoreface sequence assigned to the Iles Formation. Coal seams in the

CORRELATION OF MAP UNITS

Kmf Frontier Sandstone Member—Shown on cross section
only. In the Elk Springs quadrangle, it has an upper
unit of interbedded gray and tan sandstone and
gray shale, and a lower unit of brownish-gray shale

with thin bentonite beds. These are probably the study area are not formally named. Coals assigned to the Iles Form- oen. | @us T ——
equivalents of the Frontier Sandstone Member and ation are lenticular and rarely exceed a few feet in thickness, although - Qls . QUATERNARY
the Benton Shale, respectively (Reheis, 1981). coal beds as much as 8 feet thick have been identified. Hancock and L 7 i )
Thickness of the combined units in drill holes is 310 Eby (1930) designated two coal zones in the I[les Formation within the ~ Pleistocene
ft; top lies about 400 ft above the base of the Mancos Meeker 15-minute quadrangle; the Black Diamond coal zone, just =
Shale below the Trout Creek Sandstone Member, and the lower coal zone UNCONFORMITY
near the base of the Iles. Within the study area, coal beds correspond- R
Kmm Mowry Member (Lower Cretaceous)—Shown on cross ing to the Black Diamond coal zone appear to be poorly developed to Tbp - Miocene }TERTIARY
section only. Medium dark gray weathering to sil- absent, whereas those corresponding to the lower coal zone are as g
very-gray'shale; tends - split into very thin plates much as 8 feet thick. Coal beds in the overlying Williams Fork UNCONFORMITY
and contains abundant fish scales. Thickness about Formation are most abundant and of greatest thickness in the lower 850
80 ft in drill holes; forms the base of the Mancos feet, where beds are as much as 18 feet thick. a T 7
Kw \k
Shale Coal production within the study area has been principally from <l
Kd Dakota Sandstone (Lower Cretaceous)—Shown on cross the Red Wing Mine (formerly the Streeter Mine) and ColoWyo Mine Kit | Upper
section only. In the Elk Springs quadrangle it has upper that mined coal from the middle and upper part of the Williams Fork Cretaceous
and lower parts consisting of light- gray quartzitic sand- Formation. The Red Wing Mine, located along the west side of highway 7
stone with dark chert pebbles, separated by a middle 13 in section 2, produced 20,741 tons of coal in it’s last year of under- Ki \K
part of dark- gray fissile shale. Thickness in drill holes ground operation in 1974. The ColoWyo Mine, located immediately 7
averages 100 ft west and southwest of the Red Wing Mine, produced 4.335 million tons -Kmlo
of coal from it’s surface mine in 1995 making it the third largest pro- rKmdm
ducer of coal in Colorado. Multiple coal samples, analyzed by ColoWyo -Kmmo Upper ~ CRETACEOUS
MAP SYMBOLS Coal Company in 1995 on an as received basis, were ranked as subitu- — - E‘:gt;f:;ﬁ;
mimous B and yielded a heating value of 10,461 Btu/Ilb, a sulfur con-
Contact—Dashed where inferred tent of 0.38 percent, and an ash value of 5.76 percent. Km
Kmf
—2 ___  Fault—Long-dashed where inferred. Bar and ball on » -
; mm
down thrown side REFERENCES _Eower
Folds—Showing direction of plunge Boyles, M. J., Kauffman, E. G, Kitely, L. W., and Scott, A. J., 1981, K retaceous
—— Anticline Depositional systems-Upper Cretaceous Mancos Shale and = =
Mesaverde Group, northwestern Colorado: Society of Economic
—i Syncline Paleontologists and Mineralogists Guidebook, 146 p.
Dames and Moore, compiler, 1979, Coal resource occurrence and coal
Structure Contours potential maps of the Axial quadrangle, Moffat County, Colorado:
TOp of Dakota Sandstone—North of Danforth Hills. U.S. Geological Survey Open—File Report 79-1402, 27 P 68 oversize

sheets, scale 1:24,000.

Hancock, E. T, 1925, Geology and coal resources of the Axial and
Monument Butte quadrangles, Moffat County, Colorado: U.S.
Geological Survey Bulletin 757, 134 p.

Contour interval 400 ft
DOI: https:/ /doi.org /10.58783 / cgs.0f9705.zsijm7843

Top of Trout Creek Member of Iles Formation—To
the south along Danforth Hills. Contour inter-
val 200 ft. Dashed where contoured horizon

- cted ab ¢ Hancock, E. T, and Eby, J. B., 1930, Geology and coal resources of the
projected above surface

Meeker quadrangle, Moffat and Rio Blanco Counties, Colorado: U.S.
Strike and Dip of Beds Geological Survey Bulletin 812-C, p. 191-242.

5 Hildebrand, R. T, Garrigues, R. S., Meyers, R. F., and Reheis, M. C., 1981,

- Inclined Geology and chemical analysis of coal-associated rock samples,
. Williams Fork Formation (Upper Cretaceous), northwestern
@ Horizontal Colorado: U.S. Geological Survey Open-File Report 81-1348, 94 p.
. . Horn, G. H., and Cotton, C. B., 1950, Geological and structure reconnais-
@ Batced ang Ruselh Rio— igpjositiaiel el iotoai - sance map of part of the Axial coal district, Rio Blanco County,

the Williams Fork and lles Formation; results from

1 sl logical le 1: .
tfie butmngrefundenlyiwseoal|BaAs Colorado: U.S Geological Survey unnumbered map, scale 1:16,000

Konishi, Kenji, 1959, Upper Cretaceous surface stratigraphy, Axial Basin

HUS" Measused Sectlian—dloticss sivd numibers are keyed o and Williams Fork area, Moffat and Rio Blanco Counties, Colorado,
i y in Haun, J. D., and Wiemer, R. ], eds., Symposium on Cretaceous
rock of Colorado and adjacent areas, 11th Aniiual Field Conference:

o Oil and Gas or Coal Test Hole—Showing operator and Neeky Mauntain Asseciation of Geolegists; p 6773.

Madden, D. J., 1989, Stratigraphy, depositional environments, and paleo-
geography of the coal-bearing strata in the Upper Cretaceous
Mesaverde Group, central Grand Hogback, Garfield County, Colo-
rado: U.S. Geological Survey Professional Paper 1485, 45 p.

Nutt, C. J., 1978, Drilling during 1977 in the Danforth hills coal field, Axial
and Nine Mile Gap quadrangles, Moffat and Rio Blanco Counties,

well name

DISCUSSION

The Axial quadrangle was mapped in the summer of 1996 as part of the
Colorado Geological Survey’s mapping program to support economic
geologic activities in Colorado. Funding for this project was derived
from the Colorado severance tax fund. The Axial quadrangle was

Colorado: U.S. Geological Survey Open-File Report 78-273, 17 p.
1981, Geologic map and coal deposits of the western part of Ninemile

Gap and the southern part of the Axial quadrangle, Moffat and Rio

Blanco Counties, Colorado: U.S. Geological Survey Open-File

Report 81-12, scale 1:24,000.

Reheis, M. C., 1976, Reconnaissance drilling in the Danforth Hills coal field,
Moffat and Rio Blanco Counties, Colorado: U.S. Geological Survey
Open-File Report, 76-870, 74 p.

___ 1978a, Drilling during 1977 in the Danforth Hills coal field, Easton
Gulch and Devils Hole Gulch quadrangles, Moffat County,
Colorado: U.S. Geological Survey Open-File Report 78-272, 29 p.

___1978b, Drilling during 1978 in the Danforth Hills coal field, Easton
Gulch, and Devils Hole Gulch, Axial and Ninemile Gap quadran-
gles, Moffat and Rio Blanco Counties, Colorado: U.S. Geological
Survey Open-File Report 78-1031, 38 p. .

____ 1980, Geological map and coal sections in the Thornburgh quadran-
gle, Moffat and Routt Counties, Colorado: U.S. Geological Survey
Open-File Report 80-251, scale 1:24,000.

1981, Geologic map and coal resources of the Easton Gulch quadran-
gle, Moffat County, Colorado: U.S. Geological Survey Coal
Investigations Map C-87, scale 1:24,000.

____ 1983, Geologic Map and coal sections of the Thornburgh quadrangte,
Moffat and Rio Blanco Counties, Colorado: U.S. Geological Survey
Coal Investigations Map C-100, scale 1:24.000.

Reheis, M. C., and Peterson, J. E., 1977, Reconnaissance drilling in the
Danforth Hills coal field, Moffat and Rio Blanco Counties,
Colorado, September-October 1976: U.S. Geological Survey Open-
File Report, 77-42, 67 p.

Vieaux, D. G., and Horn, G. H., 1946, Geologic and structure contour map
of the Axial coal district, Moffat County, Colorado: U.S. Geological
Survey, unnumbered map, scale 1:15,840.

selected for this study because of coal mining interests and the absence
of current geologic mapping at a 1:24,000 scale. Previous geologic map-
ping in the area includes a map by Nutt (1977) and an earlier map by
Hancock (1925). The principal resource of economic interest in the
quadrangle is coal, although some oil and gas and sand and gravel
development is present.

The Axial quadrangle is bisected by the “Axial Basin Anticline”, a
broad, asymmetrical, southeast-trending, breached anticline that di-
vides the quadrangle into three physiographic areas. Located in the
northeast corner of the quadrangle is a subtle highland underlain by
Upper Cretaceous age rocks of the lower lles Formation. Coal seams are
rare, and where found, are highly lenticular and rarely exceed one to
two feet in thickness. The central part of the quadrangle, the core of the
“Axial Basin Anticline”, displays a rolling prairie-like character devel-
oped on the Upper Cretaceous Mancos Shale. The southern third of the
quadrangle consists of a highly dissected, moderate highland known as
the Danforth Hills, the focus of this study.
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