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the fault that defines the northern boundary of the Rawlins uplift, suggesting possible normal displacement
with the northern block down dropped relative to the southern block. Further evidence for faulting is
discernable from the topography: Shamrock Draw originates in T. 22 N., R. 89 W, sec. 11, tracks northwest
to T. 23 N., R. 89 W, sec. 27, then abruptly turns northeast and crosses the Mesaverde Group outcrops of
the Shamrock Hills proper. This lineament is likely tied to a larger lineament or fault, although no
displacement was observed during field mapping. The second lineament is mapped in T. 22 N., R. 89 W,
secs. 1 and 12. No field evidence for faulting was observed from this lineament, but the lineament may be
indicative of the structural complexities that likely occur within the Steele Shale and are not mappable due to
poor exposure.

Within the study area, there is evidence that basin-margin deformation began during the Paleocene and
continued into the Eocene. Specifically, there is approximately a 30° dip change from about 55° to the west-
southwest in most of the Cretaceous as well as the Paleocene China Butte Member of the Fort Union
Formation, to 20° west-southwest in the Overland Member of the Fort Union Formation. The overlying
Eocene Battle Spring Formation onlaps onto—and in the north completely covers—the Overland Member,
with dips of approximately 15°-20° west.

Fractures

Sandstone joints and coal cleat measurements of the Fort Union Formation, Lance Formation, and
Mesaverde Group all show fracture orientations that reflect a complex history of Laramide and post-Laramide
structural events. Grout and Verbeek (1992) identified seven sets of extensio

extension features vary from one unit to the next, based on differing rock properties.

ECONOMICS

Exploration and exploitation of coal, natural gas, and uranium resources in the Great Divide Basin west of the
map area highlight an economic interest in these energy-producing resources in the Battle Spring Formation,
Fort Union Formation, and Mesaverde Group. These maps extend the coal resource maps of Hettinger and
others (2008) from the Adantic Rim northward through the Rawlins Peak SW quadrangle, denote petroleum
exploration within the study area, emphasize possible subsurface petroleum reservoirs through detailed
outcrop mapping, and describe areas of potential industrial mineral accumulations.



Petroleum

Historical petroleum development from nearby structures targeted the geologic formations underlying these
quadrangles. The earliest petroleum discovery in the area was the Lost Soldier field in 1916, 58 km (36 mi)
northwest of Rawlins and 27 km (17 mi) north of the northern boundary of the study area. Production was
initially from the Pennsylvanian Tensleep Sandstone.

Parts of the Bell Springs field are located within the study area, in the extreme northeast corner of the
Shamrock Hills quadrangle, T. 23 N., R. 88 W. It is a dome-like feature located west of the Bell Springs
Fault (Krampert, 1951). Discovered in 1924, the Belle Springs field is currently abandoned, with production
last reported in 1987 totaling 2,719,128 Mcf natural gas and no oil (WOGCC, 2015). The field consists of
21 permanently abandoned wells that produced from the Canyon Springs, Cloverly, Frontier, and Sundance
Formations (WOGCC, 2015). Oil and gas exploration has not occurred in the Rawlins Peak SW quadrangle.

The Paleocene and Upper Cretaceous strata of the Greater Green River Basin are of exploration interest to
numerous petroleum companies. Natural gas in low-permeability sandstone reservoirs and coalbed methane
gas are targets in these formations in the Washakie and Great Divide Basins, and especially on the nearby
Wamsutter arch. However, the steep dip of these formations in the majority of the study area limits the
potential for gas trapping, and thus exploration.

Coal

Coal-bearing formations in the Shamrock Hills and Rawlins Peak SW quadrangles include the Fort Union,
Lance, Almond, and Allen Ridge Formations. Subbituminous coal and lignite are found in the China Butte
Member of the Fort Union Formation. The Rawlins Peak SW quadrangle lies at the northern boundary of

the Little Snake River coal field. Various authors have
studied the coal resources in the area including on the
Riner (Sanders, 1974) and Creston Junction (Sanders,
1975) quadrangles, on the Seaverson Reservoir
quadrangle (Edson, 1979), and in the Fort Union
Formation south of Interstate 80 (Hettinger and others,
2008). Dames & Moore Co. compiled coal information
for Riner (1979) and Rawlins Peak SW (1978)
quadrangles, but did not include original mapping.
Subsurface geologic data for coal exploration was
provided by the Rocky Mountain Energy Co. (2014),
and the US. Geological Survey drilling and
reconnaissance mapping. Coal bed names were adopted
on the Rawlins Peak SW quadrangle and extrapolated
northward after Hettinger and others (2008).

Outcrop coal quality sampling of 15 coal bed locations
in the Rawlins Peak SW quadrangle (fig. 2) show that

the Fort Union Formation samples are characterized as
low sulfur, moderate ash, sub-bituminous coal
Figure 2. Coal sampling within the China Butte (Appendix C). The average ash content of outcrop
Member of the Fort Union Formation. sampling is 8.6 percent (as-received), heating value

(7,468 Btu—Ilow value due to weathered coal), 0.3
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public comment and review. The WSGS welcomes any comments, suggestions, and contributions from users of the
information.

DISCLAIMERS

Users of this map are cautioned against using the data at scales different from those at which the map was compiled.
Using these data at a larger scale will not provide greater accuracy and is a misuse of the data.
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maps. The WSGS and the State of Wyoming retain and do not waive sovereign immunity.
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EXPLANATION
‘ ‘ CORRELATION OF MAP UNITS DESCRIPTION OF MAP UNITS
\ \ ‘ K-y Cenozoic
L opl [ as _FHolocene ] ]
el e QTp | aTg L Pleistocene - QUATERNARY Qpl Playa lake deposits (Holocene and Pleistocene[?])—Dry playa lake beds comprised of unconsolidated
o Johnson 1 Fedoral 5-6 B - T Pliocene T FNEOGENE to well-consolidated clay and silt, with mud cracks and sparse vegetation. Thickness undetermined
a 49-007-05671\ ¥ 49-007-20862 Unconformity T .
Bell Springs 6-6 A El 7 Qs Sand and loess (Holocene and Pleistocene[?])—Sand dunes, loess, silt, and clay. Distinctly vegetated.
N o 49-007-21018 4, Fejzrzlo(;ogggggt 3 Tbs rEocene R Approximately 0-5 m (16 ft) thick
UPRR 1 el -
~ Johnston 1 Unconformit T L . .
Qac \ 49-007-05673 49-007-05667 neomormy _ I CENOZOIC Qal Alluvium (Holocene and Pleistocene[?])—Unconsolidated to poorly consolidated clay, silt, sand, gravel,
Federal 1 Feﬁiral 36 Tfo A ~PALEOGENE cobbles, and boulders, mainly in floodplains and along local intermittent stream courses. Comprises
GGRB-1¢-19 497067:20178 49-007-20819 _ R most of Separation Flats. Alluvial material locally derived. Thickness approximately 0—-8 m (26 ft)
51 4\ . Unconformity - Paleocene
i Y
Federal 2-6 Be”‘;_ﬁf’g”gs - Qac | Alluvium and colluvium, undivided (Holocene and Pleistocene[?])—Unconsolidated to poorly
#9-007-20818 % 49-007-20850 _ - L consolidated clay, silt, sand, and gravel, derived from local sandstone and shale units, mixed with
Johnson 1 Unconformity _ _ 7 clay-rich soil; deposited along intermittent streams and floodplains; includes slope wash and smaller
49-007-05652 Kir alluvial fan deposits that coalesce with alluvium. Approximately 0-5 m (16 ft) thick
&
T QTp ediment gravels (Holocene, Pleistocene, and Pliocene[?])—Unconsolidated subangular to subrounde
\\ hY QTp R LRI Ki Pediment gravels (Hol Pleist dPl ?)—U lidated subangul brounded
\ \\ Kfh pebble and cobble gravels in a coarse sandy matrix of igneous, metamorphic, and sedimentary rocks.
\ W\ QTp Sedimentary clasts derived from the Rawlins uplift; source for igneous and metamorphic rocks is
\ \\ ( Qf Kle <Kled unknown. Thickness generally less than 3 m (10 ft)
L W\ r
~ o [ Kal . : -
~_ \ \\ \ - Upper Cretaceous L CRETACEOUS - MESOZOIC QTg Terrace Qnd other gravels (Holocene, Pleistocene, and PI|ocene[_?])—Unconsohdated, poorly
\ \ | \ Kpr consolidated, and locally cemented, subangular to subrounded, clay, silt, sand, gravel, cobbles, and
\ VN Qal Mesaverde _ boulders of igneous and metamorphic origin located adjacent to stream courses. Possible lag gravel
\ \\ \ Ks Group | Unconformity derived from the Battle Spring Formation on the east side of Separation Creek; on the west side,
\ \\ 2' Kar gravels are mixed with locally sourced sedimentary rock. Thickness generally less than 3 m (10 ft)
Kfh
Kil \
\ \\ \\ Khm Tbs Battle Spring Formation (Eocene)—Medium- to coarse-grained, poorly sorted, angular, and commonly
\ \\ \ - Ks cross-bedded white to light-gray arkosic sandstone and siltstone with rare carbonaceous shale and
T J J _ coal. May exist locally as a clast-supported pebble conglomerate; contains ferruginous concretions up
\ \ @ N to 0.6 m (2 ft) in diameter. Crops out as friable but lithified white sandstone near the base, otherwise
\ \ N MAP SYMBOLS exposure is limited to minor centimeter-scale brown sandstone beds and grass-covered slopes of pink
\\ \ to buff siltstone and mudstone. Interpreted as alluvial fan, fluvial, and deltaic depositional
44* \ \ Certain—Location known <25 m (82 ft)
_\ \42‘\\\ QTp Definitions Approximate—Estimated location 25—-100 m (82-330 fi)
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environments. Basal contact is sharp and unconformable. Top not exposed within the map area;
minimum inferred thickness of 1,000 m (3,300 ft) in the Great Divide Basin (Pipiringos, 1955)

Fort Union Formation (Paleocene)

Tfo

Overland Member—Poorly exposed light-gray sandstone, weathers brown to dark brown with desert
varnish, fine to coarse grained, moderately sorted, and well indurated; contains ferruginous
concretions up to 0.3 m (1 ft) in diameter. Basal contact is sharp and unconformable, overlain by
a coarse-grained sandstone with occasional chert pebbles and cross-beds several meters thick;
correlates with the basal sandstone member defined by Hettinger and others (2008). Upper part of
member is generally poorly exposed and covered by Battle Spring Formation; no coal observed.
Fluvial depositional environment. Maximum exposed thickness 190 m (620 ft); nearby

subsurface thickness approximately 700 m (2,300 ft) (Lynds and Carroll, 2015)
Tfc

China Butte Member—Fine- to medium-grained, moderately well-sorted, subangular white to gray
lenticular sandstone that weathers white to light brown. Commonly contains interbedded shale,
carbonaceous shale, and coal. Milky white cement with some potassium feldspars and lithic
fragments; common ferruginous concretions and iron oxide limonite staining on bedding
surfaces. The lower 250 m (820 ft) is a poorly exposed coal-bearing zone (Lynds and Carroll,
2015). Upper part contains resistant sandstone lenses interbedded with coal and carbonaceous
shale. Crayfish burrows are common. Fluvial and freshwater coastal plain depositional

environment. Basal contact is sharp and unconformable. Approximately 800-880 m (2,600—
2,900 ft) thick

Mesozoic

Lance Formation (Upper Cretaceous)

Kir

Red Rim Member—Fine- to medium-grained, some coarse-grained, moderately to well-sorted,
subangular, white to light-gray, tabular cross-bedded fluvial sandstone that may weather light to
orange red. Contains beds of poorly sorted, subangular, coarse-grained sandstone to fine pebble
conglomerate. Salt and pepper texture with red and black chert clasts, occasional honeycomb
weathering, and minor ferruginous concretions several centimeters in diameter. Crops out as
distinct sandstone fins overlain by 15 m (49 ft) of brown iron-stained sandstone. Basal contact is
sharp but conformable; Cretaceous-Paleogene boundary is likely at or near the upper contact

(Hettinger and others, 2008). Thins to near zero from a maximum thickness of 85 m (280 ft) in
the south, and is entirely absent north of Separation Flats

Kil

Lower member—Lower zone comprised of fine-grained, well-sorted, well-rounded, rusty brown and
light-tan, dune- and ripple-scale cross-bedded sandstone interbedded with shale, carbonaceous
shale, and coal deposited in coastal to alluvial plains. Upper zone is poorly exposed shale and
covered by colluvium. Sandstones in the lower zone average 2 m (7 ft) thick, range 0.3—10 m (1-
33 ft) thick, can contain a rusty brown diagenetically altered zone at the top, and persist laterally
for a few hundred to a few thousand meters. Potassium feldspar and black lithic grains are
common. Shell fragments are found throughout the section and include mollusks Plesielliptio sp.
and Proparreysia sp., as well other unidentified unionids and possible Tylostoma? sp. (J.

Hartman, written commun., 2015). Coal and carbonaceous shale is more common near the base,

Kfh

which is gradational and conformable. Thickness approximately 1,220 m (4,000 ft)

Fox Hills Sandstone (Upper Cretaceous)—Poorly exposed, buff-colored, friable to semi-friable
marginal-marine sandstone that weathers to a yellow soil zone. Tabular to trough cross-bedding is
common, Ophiomorpha and Gordia? trace fossils are rare. Forms a distinct sagebrush-free slope that
is visible only on satellite imagery. Sandstones are interbedded with shale and minor coal.

Kle

Gradational and conformable basal contact. Approximately 90—-110 m (300-360 ft) thick

Lewis Shale (Upper Cretaceous)—Poorly exposed, gray to dark-gray fissile marine shale that weathers
light gray to bluish gray; contains trace amounts of coarser detritus and displays no visible bedding.
Occasional interbedded yellowish-gray to brown, moderately rounded, very fine grained sandstone
bodies that weather rusty brown and orange to light brown. Base is conformable and gradational and

mapped above the laterally persistent sandstones of the Almond Formation. Approximately 700 m
(2,300 ft) thick, including the Dad Sandstone Member

Kled

Dad Sandstone Member—Concretionary, fine-grained, well-sorted, subrounded, light-brown
offshore marine sandstone that weathers medium to dark brown. Dominantly plane beds with rare
hummocky and ripple-scale cross-stratification, minor iron-oxide staining, locally preserved
Skolithos and Ophiomorpha trace fossils. Poorly exposed in the study area with the exception of

a few minor sandstone outcrops; mapped primarily from satellite imagery as discrete sand-
dominant lenses within the Lewis Shale. Lenses 12—130 m (39-430 ft) thick

Mesaverde Group

Kal

Kpr

Kar

Khm

Ks

Almond Formation (Upper Cretaceous)—Pale yellowish-gray, orange, and ochre, very fine to fine-
grained sandstone interbedded with gray to dark-gray shale, carbonaceous shale, and coal. Deposited
in a coastal to alluvial plain environment. Sandstone and shale zones are several meters thick, and
weather in a distinctive striped pattern. A laterally continuous 0.3 m (1 ft) thick sandstone and shale
bed containing abundant oyster shells is approximately 20 m (66 ft) below the distinct upper laterally

continuous sandstone. Rare Ophiomorpha observed near the top. Base is gradational and
conformable. Approximately 160 m (520 ft) thick

Pine Ridge Sandstone (Upper Cretaceous)—Pale yellowish-gray to white, ridge-forming, cross-bedded
fluvial sandstone that is very fine to fine grained, well sorted, and subangular to subrounded.
Weathered surfaces are light gray to white, with rare honeycomb texture and iron oxide-stained
bedding surfaces, commonly in zones 10-12 m (33-39 ft) thick, interbedded with shale, carbonaceous

shale, and rare thin coals. Sand lenses are laterally continuous on the scale of several hundred meters.
Base is unconformable and sharp. Thickness ranges approximately 110-120 m (360-390 ft)

Allen Ridge Formation (Upper Cretaceous)—Thick sequence of orange-brown shale and very fine to
fine-grained concretionary sandstone lenses interbedded with shale, carbonaceous shale, and coal
deposited in coastal to alluvial plains; forms a distinctive striped outcrop pattern. Sandstone is a well-
sorted and well-rounded sublitharenite with dune-scale tabular and trough cross-bedding, current
ripples, and rare thin gravels; weathers brown to rusty brown and contrasts sharply with the lighter
colored beds of the underlying Haystack Mountains Formation. The lower half of the formation is
well exposed; upper half is poorly exposed and commonly forms a valley, but laterally contains

discrete lenticular sandstones interbedded with shale and carbonaceous shale. Basal contact is sharp
and conformable. Approximately 400 m (1,300 ft) thick

Haystack Mountains Formation (Upper Cretaceous)—Cliff forming, white, gray, or pale yellowish-

brown very fine to fine-grained, marginal marine to coastal sandstones interbedded with dark-gray
marine shale. Sandstone commonly comprised of 2.5-5 cm (1-2 in) thick plane beds, trough cross-
beds, and hummocky cross-stratification; rare trace fossils including Ophiomorpha and possible
Skolithos. Five distinct sandstone ridges correlate to measured sections by Roehler (1990). Upper
contact placed above Roehler’s (1990) uppermost unnamed sandstone member and correlates with
Rochler and Hansen’s (1989) measured section in T. 22 N., R. 89 W, sec. 24; basal contact placed at

base of lowest sandstone. Basal contact is conformable and gradational. Approximately 290 m (950
ft) thick

Steele Shale (Upper Cretaceous)—Poorly exposed, dark-gray marine shale interbedded with light-gray

to dark-brown calcareous sandstone that weathers golden brown. Sandstones are very fine to fine
grained with salt and pepper texture, moderately to well sorted, subrounded to rounded, and occur as
3—7 cm (1-3 in) thick plane beds, with occasional black lithic grains, hematite, potassium feldspar,
and glauconite. Sandstones can be moderately to heavily bioturbated, containing
Schaubcylindrichnus? and other Cruziana trace fossils; no trace fossils observed in shale. Often
mapped with Niobrara Formation but no indication of Niobrara Formation observed within map area.
Dips flatten toward the east in the footwall of the Belle Springs fault; base not exposed and full

thickness difficult to determine. Undifferentiated Steele Shale and Niobrara Formation measured by
Barlow (1959) as 1,540 m (5,050 ft) thick
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EXPLANATION
Tfo ' \ O\ \ CORRELATION OF MAP UNITS DESCRIPTION OF MAP UNITS
\ Kl \ N\ \ Kiel
Tbs \ \ O\ \ \\ \ \ _ _ - Cenozoic
\ Tic Qac \ "o’ | @ | Qac | qg [ Holocene | QUATERNARY
\ \ \ 66* Kal 2 QTg [ Pleistocene - af Artificial fill (latest Holocene)—Clay, silt, sand, gravel, cobbles, and boulders derived from surrounding
5 - Pliocene _r . ; . . .
\ AN NEOGENE
\ \ \ \ \ \ " d Unconformity g - T Quaternary deposits and bedrock; used in railroad and highway grades up to 24 m (80 ft) thick, and to a
\ 5 \ Kleu \ '€ \ _ - lesser extent in small embankment dams and stock ponds. Only mapped where >1.5 m (5 ft) thick
VANg \ \\ KIl \ Kkh\ Vo 74 E p y mapp
Qs \ \ \\ \\ \ \ Tbs I Eocene R Qs Sand and loess (Holocene and Pleistocene)—Wind-blown sand, silt, and clay. Unit forms on the leeward side
Tfo \ \ o\ \ \\ \ Unconformity T - CENOZOIC of a terrace gravel east of Separation Creek, and is distinctly vegetated with grass. Thickness
Kl ] 1 i
- \ \\r\\ N To A | [ PALEOGENE undetermined
\ Tfe RN \ o bl R Qac Alluvium and colluvium, undivided (Holocene and Pleistocene)—Unconsolidated to poorly consolidated
\ v\ \ Unconformity aleocene v clay, silt, sand, gravel, weathered bedrock and soil deposited along intermittent streams and floodplains;
T \ \i; v\ Tfc includes slope wash and alluvial fan deposits that coalesce with alluvium. Unit is mostly clay-rich soil and
QTg \ o\ N\ N - - - - - loose sand locally derived from sandstone and shale formations; sandy gravel clasts are uncommon. Upper
\ RN AN \ Unconformity ~ _ ~ Indian Creek also contains metamorphic and igneous gravel clasts from the Rawlins Peak provenance
\ \ O\ of 625\ \66\ \\ \\ \\ Kir area. Approximately 0—5 m (16 ft) thick
\\ s \\ & o \ Kil Qg Terrace gravels (Holocene and Pleistocene [?])—Light- to dark-brown, orangish-brown, yellowish-gray,
\ © \ AN \ gray and black, unconsolidated subangular to subrounded pebble gravel derived from local Cretaceous and
\ o3 \ AN \ i Paleogene bedrock along Separation and Fillmore Creeks. Clasts up to 8 cm (3 in) diameter; unit is 2—15
\ \ \\ \\ \ Kleu m (749 ft) above creek level; approximately 0—10 m (33 ft) thick
CC-80 . . .
Tfozﬁ Qac \ \ Kled QTg Older terrace gravels (Holocene, Pleistocene, Pliocene and older [?])—Unconsolidated to locally
\ N \ \ cemented, subangular to subrounded silt, sand, gravel, cobbles, and boulders of igneous and metamorphic
\ \ \ \ \ Klel U c origin, mixed with rare Cretaceous and Paleogene sedimentary rocks, located adjacent to Separation Creek
\ \ \ B - Upper Cretaceous - CRETACEOUS - MESOZOIC and Mahoney Draw; possible lag gravel derived from the Battle Spring Formation. Pebble-sized clasts are
\ Kal . .
\ \ \ \ \ \\ dominantly subangular to subrounded, thickness up to 6 m (20 ft)
GGRB-14-17\ \ k \ Kpr : : N Med .
. \ \ GRB-14-1/4 \ M 4 Tbs Battle Spring Formation (Eocene [?])—Medium- to coarse-grained, poorly sorted, angular, and commonly
*\ Gros %€ Unconformity cross-bedded white to light-gray arkosic sandstone, siltstone, and mudstone with rare carbonaceous shale
\ \ N o d possibly coal. Locally a cl d pebble cong] ins ferrugi i
\ \ \ \ and possibly coal. Locally a clast-supported pebble conglomerate; contains ferruginous concretions up to
\ \ \ \ \ Kar 0.6 m (2 ft) in diameter. Crops out as friable but lithified white sandstone near the base, otherwise
\ \ \ \ | Khm exposure is limited to minor centimeter-scale brown sandstone beds and grass-covered slopes of pink to
af \ \ \ \ I - buff-colored siltstone and mudstone. Basal contact is sharp and unconformable. Interpreted in the map
— \ \ \ \ | e | ] | area as the distal part of an alluvial fan originating in the Granite Mountains area, fluvial, and deltaic
\ \« \ \ 674 deposits. Top is not exposed within the map area. Minimum inferred thickness of 1,000 m (3,300 ft) in the
\\ \\ \ \ | ! MAP SYMBOLS Great Divide Basin (Pipiringos, 1955)
\ \ \\ \ \\ ‘| Certain—Known location <25 m (82 f}) Fort Union Formation (Paleocene)
\ \ \ Definitions App mx’.matefES timated Z.ocazion 25-100m (82-330 /1 Tfo Overland Member—Gray to light-gray sandstone, weathers brown to dark brown with desert varnish,
\ \ \ \ Inferred—Estimated location >100 m (330 ft) Y ght-gray
69 \ fine to coarse grained, moderately to poorly sorted, and well indurated; occasional bulbous texture
o \ \ D \ L Formation contact —Continuous where certain; long dash where approximate with some iron nodules; crayfish burrows throughout; interbedded with mudstone and siltstone. Only
\DR15 190\ \ L ) ' ’ ] the lower part of the unit is exposed on the quadrangle. Large outcropping sandstone unit correlates
\ T FaU|t—C0ﬂF1nl}OUS wher.e certain; long dagh whgre approximate; dotted where concealed; with the basal sandstone part of the Overland Member as defined by Hettinger and others (2008), and
arrows indicate relative direction of oblique-slip movement; ball and bar on downthrown correlated by the WSGS locally in the subsurface (Lynds and Carroll, 2015). Much of the unit is
block covered by Battle Spring Formation on the north end of the quadrangle. Basal contact is sharp and
_*7 Syncline—Continuous where certain unconformable, overlain by coarse-grained sandstone with cross-beds on the order of several meters
b / 70% A tri i Conti b - <h limb thick. Contains occasional rounded to subrounded chert pebble conglomerate beds with sandy matrix,
s % Symmetric syncline—Continuous where certain; shorter arrow on steeper lim no more than 0.5 m (1.6 ft) thick. Some ferruginous concretions up to 0.3 m (1 ft) in diameter. The
—sH Key bed—Continuous where certain; long dash where approximate. Abbreviations: bentonite upper Fort Union coal zone of the Cherokee and Horse Butte coal beds on Riner quadrangle (Sanders,
DR15 19 bed (B); sandstone bed (SS); shell hash (SH) 1974; Dames & Moore, 1979) was not observed on the quadrangle. Considered continental, fluvial
69% 6 % Ccs . . . depositional environment. Maximum exposed thickness 550 m (1,800 ft); a complete subsurface
\ CC358 \ —_ - Coal bed or coal zone—Continuous where certain; long dash where approximately located; section locally at T. 21 N., R. 90 W., sec. 3, thickness is approximately 700 m (2,300 ft) (Lynds and
\ \ short dash where inferred. Abbreviations: Chicken Springs coal zone (CS, CS1, CS2, CS3); Carroll, 2015) ’ ’ ’ ’
s \ Fillmore Ranch coal zone (FR); Fillmore Creek coal zone (FC); Muddy Creek coal zone ’
\\ 74\ (MC); Upper Separation Creek coal zone (USC); Separation Creek coal zone (SC); <;I;t\%; China Butte Member—Fine- to medium-grained, moderately well-sorted, subangular white to gray
\ Separation Creek B coal zone (SCB); Riner coal zone (R); Lower Riner coal zone (LR); lenticular sandstone that weathers white to light brown; contains interbedded shale, carbonaceous
\ Olson Draw coal zone (OD); Lower Olson Draw coal zone (LOD); Hadsell Draw coal zone shale, and subbituminous coal; upper part contains resistant sandstone lenses with crayfish burrows
(H); Red Rim coal zone (RR); Daley Ranch coal zone (DR); Nebraska coal zone (NE) interbedded with coal and carbonaceous shales. Coaly units generally contain alternating beds of
A ; ; subbituminous black coal and brown to dark-brown carbonaceous shale over a 1.5-9.1 m (5-30 ft)
A— Line of cross section : . . . L ) .
] thick zone. Buff-white sandstones with potassium feldspar and lithic fragments common; ferruginous
Outcrop of clinker concretions and iron oxide limonite staining on bedding surfaces. The lower 250 m (820 ft) section is
&7 Strike and dip of inclined bedding a thick coal-bearing zone (Lynds and Carroll, 2015), but is mostly covered on the north end of the
. . L L quadrangle. The uppermost coals exposed on the quadrangle correlate to the Chicken Springs,
> Strike and dip of inclined bedding in cross-bedded rocks Fillmore Ranch and Fillmore Creek coal zones of Hettinger and others (2008). The mid-section part
o CC80 Palynology, detrital zircon, or coal quality sample location—Showing sample name of the coal-bearing interval containing coal beds correlative to the Muddy Creek, Separation Creek B
—_——— ) . . . . . and Riner coal beds of Hettinger and others (2008) are only present in the southern half of the
-~ ~ o0 G112 Coal exploration well—Showing well name if projected to cross section £ y b
— 7/ \ o quadrangle, and are not laterally contiguous. The lower part of the coal-bearing interval contains thick
,/ QTg h_:) Tfo // \ and laterally extensive coal beds (correlated after Hettinger and others, 2008) including the lower
o — / Riner, Olson Draw, Lower Olson Draw, Hadsell Draw, and Red Rim coal zones. Red Rim coal
o= ( GGRB-1A27 REFERENCES . )
\ / ° Barlow, J.A., Jr., 1953, The geology of the Rawlins uplift, Carbon County, Wyoming: Laramie, University of averages 2.4 m (8 ft) thick Wl.th carbongceous shale and mudstone roof rock and sandstone floor rpck
\ / Wyomine. Ph.D. dissertation. 179 north of U.S. Interstate 80, with a maximum apparent thickness of 9.5 m (31 ft) (G coal of Saracino,
34’% / Y & .= ’ P . o . 1984), and is the main target for an underground coal gasification pilot study at T. 21 N., R. 89 W,
\ / Barlow, J.A., Jr., 1959, Cretaceous section, west flank of Rawlins uplift, in Haun, J.D., and Weimer, R.J., eds., 11. NEY: SEY. The | " 1is the Dalev Ranch. found onlv in th th ¢ of th
\ [ Symposium on Cretaceous rocks of Colorado and adjacent areas: Rocky Mountain Association of Geologists sec. g ’ ) %h b4. ef t(;lwegﬁos g)att ISM © ba <y inc ’ ¢ oun d %n y 1111 ) © S(t)}l:' kern4p;t1r Obble
J \ 11™ Field Conference Guidebook, Washakie, Sand Wash, and Piceance Basins, p. 110-113. qua {ang e.t' N ;Ste ot the 1nad E ¢ viemnber 18 dc.arac er.hze y at d mt-' 1 Cl( ¢ ) pebble
/ \ Qac Bilbey, S.A., Trujillo, K.C., Robinson, Peter, Hall, J.E., and Hall, Q.W., 2010, Preliminary and final paleontological coggbi)mlirahlcr:?h.s one.tln al ve%y- ar ci coa:lsle-%rtaﬁneU " on;) X1 ; _CEHTH N d tm a I?X. tis S arfhgrag
/ evaluation for the Rockies Express/REX Pipeline Project 2004-2006, Wyoming and Colorado, 6 v., >1500 p. anc black chert, TA1S unit onty observed south of the LIION Taclilc Ralroad tracks on the South en
/ | Carroll. C.J.. Lynds. R.M.. Rati DR.. and Palkovic. M_J.. 2015. R h limi logi fth of the quadrangle. Considered continental to fresh-water coastal plain facies. Basal contact is sharp
' arroll, C.J., Lynds, R.M., Ratigan, D.R., and Palkovic, M.J., , Report on the preliminary geologic maps of the and unconformable. Approximately 640 m (2,100 ft) thick
// \ Shamrock Hills and Rawlins Peak SW quadrangles, Carbon County, Wyoming: Wyoming State Geological - AAPP y ’
Survey Open File Report 15-8, 33 p. Mesozoic
// \) Dames & Moore Co., 1978, Coal resource occurrence and coal development potential maps of the southwest quarter L E . U c
/ | of the Rawlins Peak 15-minute quadrangle, Carbon County, Wyoming: Denver, Colo., U.S. Geological Survey ance Formation (Upper Cretaceous)
// / b Op(eg?_l\lj[ﬂe Regort 1798;8186 321 p., 18 sheets. 1 coal devel - fthe Ri dranel KIr Red Rim Member—Fine- to medium-grained, some coarse-grained, moderately to well-sorted,
ames oore Co., , Coal resource occurrence and coal development potential maps of the Riner quadrangle, b lar white to light- tabul “bedded quart dstone that th ish red
/ ° e ¢ i subangular white to light-gray tabular cross-bedded quartz sandstone that may weather orangish red.
// / Carbon and Sweetwater Counties, Wyoming: Denver, Colo., U.S. Geological Survey Open-File Report 79-116, South of U.S. Interstate 80, color changes to reddish brown. Contains uncommon beds of poorly
S/ ( Gill 3J2IE.’ 13\/% sheets}.l E A and Cobban. W A.. 1970. Stratiaranhy and | . U c sorted, subangular, coarse-grained sandstone to pebble conglomerate, 61 m (200 ft) below the top of
4 — ul, J.R., Merewether, E.A., and Cobban, W.A., , Stratigraphy and nomenclature of some Upper Cretaceous the unit. Salt and pepper texture with red, black, yellow, gray, and translucent subangular chert clasts,
// /) G and l(gv\e{] Tert(iiarg ro;ks in %)lih_cze(?;rzal I\)?V}i(.)m.ing: U.S. lGeplogical ?urﬁ/e}éP rofes.sior}a{l! Paperd667. . Carb occasional honeycomb weathering, and ferruginous concretions up to 0.3 m (1 ft) in diameter. Pebble
e regory, R.w., and bagdonas, D.A., » Preliminary geologic map ot the Separation Rim quadrangle, Carbon conglomerate beds also have associated mud rip-ups, carbonaceous clasts, woody material, and chert
// ! County, Wyoming: Wyoming State Geological Survey Open File Report 12-2, 1 sheet, scale 1:24,000. peb%les. On the quadrangle the uppermost 15 mP(49P ft) contains brown iron-staineyd sandstone. Middle
Qac - / / Hartman, J.H., Butler, R.D., and Bogan, A.E., 2015, Late Cretaceous brackish and continental mollushks from Black of unit crops out as distinct sandstone fins with more than 15 m (49 ft) of relief; slump structures and
(0] . . . . . . . ’
/ Qg Buttes area of Bltter Creek, Sweetwater County, Wyoming: Wyoming Geological Association 68" Annual Field faint bedding common. Basal contact is sharp but conformable; Cretaceous-Paleogene boundary is
/ // Conference Guidebook, p. 88-125. ) ) ) L ) likely at or near the upper contact (Hettinger and others, 2008). Unit is considered fluvial sandstone of
/ - Hettinger, R.D., and Brown, Robert, 1979, G.eophyswal. and lithologic 19gs of 1977 coal d.rllllng in the Fort Union higher energy than the overlying China Butte Member of the Fort Union Formation. Thickens
/ - Formanon, Carbon and Sweetlwater Counties, Wyoming: U.S. Geological Survey Opgn—Fﬂe Report 79-326, 80 p. southward from 85 m (280 ft) at the Shamrock Hills quadrangle to 120 m (390 ft) at the south end of
/ // Hettinger, R.]?., Honey, J.G., Ellis, M‘.S., Barclay, C.S.V., and East, J .A.., 2008, Geploglc map of Upper Cretace?ous the Rawlins Peak SW quadrangle
/ e and Tertiary strata and coal stratigraphy of the Paleocene Fort Union Formation, Rawlins—Little Snake River
GGRB-14-23 // / area, south-central Wyoming: U.S. Geological Survey Scientific Investigations Map 3053, 3 sheets. Kil Lower member—Dark-brown shale with fine-grained, well-sorted, well-rounded rusty brown and light-
S // Hettinger, R.D., Honey, J.G., and Nichols, D.J., 1991, Chart showing correlations of Upper Cretaceous Fox Hills tan dune and ripple-scale cross-bedded sandstone, interbedded with shale and lesser carbonaceous
// - Sandstone and Lance Formation, and lower Tertiary Fort Union, Wasatch, and Green River Formations, from shale and coal. The upper zone of the lower Lance as defined by Lynds and Carroll (2015) is marked
- 7 the eastern flank of the Washakie Basin to the southeastern part of the Great Divide Basin, Wyoming: U.S. by a shale valley on most of Rawlins Peak SW quadrangle. The lower zone consists of dark sandy to
- // Geological Survey Miscellaneous Investigations Series Map 1-2151, 1 sheet. silty shale with multiple beds of thin to thick sandstone over 50 percent of the section. Potassium
\ // B Lynds, R.M., and Carroll, C.J., 2015, Stratigraphic cross sections and subsurface model of the Lance and Fort Union feldspar and black lithic grains are commonly observed in sandstones; beds average 2 m (6.5 ft) thick
\ / Formations, Great Divide Basin, Wyoming: Wyoming State Geological Survey Open File Report 15-3, 1 sheet. but range 0.3-10 m (1-33 ft), can contain a rusty brown diagenetically altered zone at the top, and
/ / GAB-FU-3 Lynds, R.M., Palkovic, M.J., Carroll, C.J., and Ratigan, D.R., 2015, Preliminary geologic map of the Shamrock persist laterally for a few hundred to a few thousand meters. The upper two-thirds are poorly exposed.
// / GGRB-FU-4 Hills quadrangle, Carbon County, Wyoming: Wyoming State Geological Survey Open File Report 157, 1 Shell fragments are found throughout the section and include mollusks Plesielliptio sp. and
Y // < of sheet, scale 1:24,000. Proparreysia sp., as well other unidentified unionids and possible Tylostoma? sp. (J. Hartman, written
( // . GGRB-FU-5 Masursky, Harold, 1962, Uranium-bearing coal in the eastern part of the Red Desert areca, Wyoming: U.S. commun., 2015). Ophiomorpha is found rarely in lowest 300 m (980 ft) of section. Coal bed and
N\ 7 Z7 Geological Survey Bulletin 1099-B, 152 p. carbonaceous shale observed in a canyon in T. 21 N., R. 89 W., sec 12, NWY% NEY, is 2.7 m (9 ft)
s~ / // L/ 1125EC H® Qo McComas, Katie, 2014, A new Puercan Arctocyonid genus from the Great Divide Basin, Wyoming: Boulder, thick. Member contributes substantially to colluvium cover locally. Unit is a low energy coastal plain
// // / Ve e ‘2\ < </ k\ g University of Colorado, M.S. thesis, 56 p. to marginal marine facies that interfingers with Fox Hills Sandstone at base. Thickness is
// // /7 7 1 _ McLaughlin, J.F., and Fruhwirth, Jeff, 2008, Preliminary geologic map of the Rawlins 30’ x 60’ quadrangle, Carbon approximately 1,130 m (3,700 ft)
S — -~ / /( // / and Sweetwater Counties, Wyoming: Wyoming State Geological Survey Open File Report 84, 1 sheet, scale Kfh Fox Hills Sandstone (Upper Cretaceous)—Poorly exposed buff-colored, white and friable to semi-friable
¢ - - 1:100,000. ) . o . ] i
L 4 \ // / / Perman, R.C., 1987, Deltaic deposits of the Upper Cretaceous Dad Sandstone Member of the Lews Shale, south- Sands.ton.e’ usually emde? light brown and forms a whitish-yellow soil zone; ta‘pular to trough cross
? /\,ﬁ \ \ _ // central Wyoming: Rocky Mountain Association of Geologists, v. 24, no. 1, p. 10-18 bedding is common; Ophiomorpha trace fossils are common to abundant, but Gordia? Sp. are rare. Forms
) - - - 127/ / C . : . > YTy T o PR . a distinct vegetative zone that is visible only on satellite imagery. Sandstones are interbedded with shale
e / Yy / Pipiringos, G.N., 1955, Tertiary rocks in the central part of the Great Divide Basin, Sweetwater County, Wyoming, ) . .
\,/ // // / / Qac in Camp, R.J., chairman, Green River Basin: Wyoming Geological Association 10" Annual Field Conference giﬁiﬁj’ g:)(;lcg:é:)%di Sm Zaglllrfr(li (a(; g § lftl)\lt,hikgfgoxci ijft'hillf’al\i:ljlr/;)glgc/goirses%glénzgsngt) 9a I;dnll%;él 1(:3
e / / Guidebook, p. 100-104. L Py o N .
L d P / Roehler, HW., 1990, Stratigraphy of the Mesaverde Group in the central and eastern Greater Green River Basin, grlllgk(’)g}lll:rtsnz)zrz)};)g)f gl'rse'eIﬁﬁfﬁiiﬁgyiﬁtﬁg&?&I\;Zt;fsg%vc:ﬂazi:r’lgzlf rﬁlgr%itg)etrzlC\l;itﬁftll—ll:tﬁ)rfg
~ ! / Wyoming, Colorado, and Utah: U.S. Geological Survey Professmnal.Paper 1598’ >2 P, 2 S heets. . Lance Formation and the Lewis Shale, but sandstone shingles facies transition is not well exposed on
C_— // [ / Kl Roehler, H.W., and Hansen, D.E., 1989, Surface and subsurface correlations showing depositional environments of quadrangle. Unit is a marginal marine and coastal barrier sandstone. Thickness ranges from 180 m (580 ft)
7 /s / the Upper Cretaceous Mesaverde Group and associated formations, Lost Soldier Field to Cow Creek, southwest ) '
-~ ( / . . . . ) ’ ’ to 195 m (640 ft)
— / Wyoming: U.S. Geological Survey Miscellaneous Field Studies Map 2076, 1 sheet. _
Kir / Sanders, R.B., 1974, Geologic map and coal resources of the Riner quadrangle, Carbon and Sweetwater Counties, Lewis Shale (Upper Cretaceous)
/ Wyoming: U.S. Geological Survey Coal Investigations Map 68, 1 sheet, scale 1:24,000. | Lewis Shal t (U Cret }Poorl d to dark hale fhat th
: ; : ‘o : Kleu ewis Shale, upper part (Upper Cretaceous oorly exposed gray to dark-gray shale that weathers
/ Saracino, A.M., 1984, Sedimentology and petrology of the Fort Union Formation: Fort Collins, Colorado State : ) . ’ )
e . light gray to bluish gray; occasionally interbedded pale yellowish-gray to brown, moderately rounded
/ University, M.S. thesis, 154 p. : ’ . . .
[ U.S. Geological Survey, 2015, National Coal Resource Data System (NCRDS) website of stratigraphic coal very fine grained sandstone bodies that weather rusty brown and orange to light brown. Shale is
Qac / resource data: http://energy.usgs.gov/Tools/NationalCoalResourceDataSystem.aspx, accessed 09/01/2015. fissile, contains trace amounts of coarser detritus and displays no visible bedding. A distinct bentonite
/ marker bed 0.6-0.9 m (2-3 ft) thick was mapped along the southern part of the upper Lewis Shale.
Base is conformable and gradational and mapped above the laterally persistent sandstones of the
T 1 o NOTVIVCYEO-II;/IOI IilJCSS ESI?I'SA ?E é:‘-NEF(;)LRON(ISAI\;IA(ID_NSIL:JF\I;(\)/II\EAYTH E Almond Formation. Deposi%ional environment ?spshallow marine. Appr(})]xliomately 210 m (690 ft) thick
° b
Kled Dad Sandstone Member—Concretionary, fine-grained, well-sorted, subrounded light-brown sandstone
Kil The WSGS encourages the fair use of its material. We request that credit be expressly given to the “Wyoming State that weathers medium to dark brown; dominantly ripple cross-bedded, minor iron oxidization, locally
© Geological Survey” when citing information from this publication. Please contact the WSGS at 307 -766-2286, ext. preserved Skolithos trace fossils. Upper contact with upper Lewis Shale well exposed in the study
af 224, or by email at wsgs.sales@wyo.gov if you have questions about citing materials, preparing acknowledgments, area. Minor sandstone outcrops only exposed in incised valleys on south central part of the Rawlins
P or extensive use of this material. We appreciate your cooperation. Peak SW quadrangle. Contains approximately ten sandy zones approximately 3 m (10 ft) thick,
// _{K Individuals with disabilities who require an alternative form of this publication should contact the WSGS. For the Isljgr?ragii:fil)rillzle;o?;llgligl(ligs_isnggsﬂflrl(():lr; 9[(J)n11; g 9a Osg? ltl(?Vlvl gni?ge 6Sa§;ist0ne and siltstone with
TTY relay operator call 800-877-9975. y )
/7 . . . .
5 // For more information about the WSGS or to order publications and maps, go to www.wsgs.wyo.gov, call 307-766- Klel Lewis Shal?’ lower part (Uppgr Cretaceous)—Slmllar to upper Lewis Shale but contains dark—grgy
ac /< : shale with lesser pale yellowish gray very fine grained sandstone. Shale is fissile but becomes sandier
R Tto 7 2286, ext. 224, or email wsgs.sales@wyo.gov. ) pale y 1S gray very fine g . .
in the lower section that interfingers with the Almond Formation. Base is conformable and
gradational and mapped above the laterally persistent sandstones of the Almond Formation. This part
:Base maE_from U.?.tr?eglog:_cal gurvkeévlvzz\zll\,looo-_scale Digital cartography by Deirdre R. Ratigan NOTICE FOR OPEN FILE REPORTS PUBLISHED BY THE WSGS of the Lewis Shale is considered deeper water marine. Approximately 250 m (820 ft) thick
Ssgg:zﬁg;g’nigggo o rawins e oS, TN SCALE 1:24,000 and Christopher J. Carroll This WSGS Open File Report has not been technically reviewed or edited for conformity with WSGS standards or Federal Mesaverde Group
: . . . i : Geographic Data Committee digital cartographic standards. Open File Reports are preliminary and usually require
1 0.5 0 1 Mile Map edited by Suzanne C. Luhr by o ) : ; : : : .
?,\?éeD)r’"gzr_]ii?e?eéléiilfgzvgt?:f iﬂig&g;e(sDEElﬁﬂv)?té%régata GN o5 . y P y additional fieldwork and/or compilation and analysis; they are meant to be a first release of information for public Kal Almond Formation (Upper Cretaceous)—Pale yellowish-gray, orange, and ochre, very fine to fine-grained
azimuth 3159, sun angle 459, vertical exaggeration 3.4 1°38' 1,000 0 1,000 2000 3000 4000 5000 6000  7.000 Feet Prepared in cooperation with and research supported comment and review. The WSGS welcomes any comments, suggestions, and contributions from users of the inform ation. sandstone interbedded with gray to dark-gray shale, carbonaceous shale, and coal. Sandstone and shale
Projection: Universal Transverse Mercator (UTM), zone 13 || e . léy tlhe _ UMS- G_eolgglcal Survegl. 'ﬁcfggal Cogperatl')"e zones are several meters thick, and weather in a distinctive striped pattern. A laterally continuous 0.3 m (1
North American Datum of 1927 (NAD 27) 1 05 0 1 Kilometer Gig Aogljcoogg p'-?-ﬂe r\c/)ige@?, :nnd e(;onclusi:r\lzarcorr]#:;n:c; DISCLAIMERS ft) thick sandstone and shale bed containing abundant oyster shells is approximately 20 m (66 ft) below
1,000-meter grid ticks: UTM, zone 13 _ I ——— in this document are those of the authors and should the distinct upper laterally continuous sandstone. Discontinuous coals are present in the lower part of the
éog(ig&f%‘gs%réi;ﬁgls;z\%om'”9 State Plane Coordinate CONTOUR INTERVAL 10 FEET not be interpreted as necessarily representing the Users of this map are cautioned against using the data at scales different from those at which the map was formation with beds up to 1.5 m (5 ft) thick, associated with carbonaceous zones with abundant woody
ystem, UTM GRID AND 2015 MAGNETIC NORTH SELECTED 5-FOOT CONTOURS official policies, either expressed or implied, of the U.S. compiled. Using these data at a larger scale will not provide greater accuracy and is a misuse of the data. fragments. Almond coals in the subsurface are >880 m (2,900 ft) deep on the west side of the quadrangle
Wyoming State Geological Survey DECLINATION AT CENTER OF SHEET NATIONAL GEODETIC VERTICAL DATUM OF 1929 L Government. . . . . (Sanders, 1974). Base is gradational and conformable. The Almond Formation is considered a coastal
P.O. Box 1347 - Laramie, WY 82073-1347 WYOMING OUADRANGLE LOCATION The Wyoming State Geological Survey (WSGS) and the State of Wyoming make no representation or warranty, lain d ’ i A' roximately 180 m (590 ft) thick '
Phor}g: 307-766-2286 - Fax: 307-766-2605 Q expressed or implied, regarding the use, accuracy, or completeness of the data presented herein, or of a map printed P CPOSIE. APPTo y
Email: wsgs.sales@wyo.gov from these data. The act of distribution shall not constitute such a warranty. The WSGS does not guarantee the Kpr Pine Ridge Sandstone (Upper Cretaceous)—Pale yellowish-gray to white ridge-forming cross-bedded
digital data or any map printed from the data to be free of errors or inaccuracies. sandstone that is very fine to fine grained, well sorted, and subangular to subrounded. Weathered surfaces
The WSGS and the State of Wyoming disclaim any responsibility or liability for interpretations made from these are light gray to white, with rare honey'com.b weathering ’and iron oxide-stained bedding surfacqs ’
digital data or from any map printed from these digital data, and for any decisions based on the digital data or commonly in zones 10-12 m (3373,9 ft) thick, interbedded with shale, carbonaceous Shf‘lle’ and rare thin
printed maps. The WSGS and the State of Wyoming retain and do not waive sovereign immunity coals. Sand lenses are laterally continuous on the scale of several hundred meters. Base is unconformable
A S ; w8 8 A’ ' ’ and sharp. This part of the Mesaverde Group is considered continental fluvial sandstone. Thickness is
= s = Y o  Wells projected The use of or reference to trademarks, trade names, or other product or company names in this publication is for variable, ranging 50—100 m (160-330 ft) thick, generally thickening to the north
SOUTHWEST = < > o] o to cross section NORTHEAST
< = 9 W o LA ¢ d ipti r informational nly, or i rsuant to licensin reements between the WSGS or State of
S o . g o escriptive or informational purposes only, or is pursuant to licensing agreements . . .
7,000 1 = a o 6 O ZuW . 7000 Wyoming and software or hardware developers/vendors, and does not imply endorsement of those products by the Kar | Allen Ridge Formation (Upper Cretaceous)—Thick sequence of orange-brown shale and very fine to fine-
o o 0o O 8 / / WSGS or the State of Wyoming. grained concretionary sandstone lenses interbedded with shale, carbonaceous shale, and coal. Sandstone is
———/-__/’/72777‘7—' / / a well-sorted and well-rounded sublitharenite with dune-scale tabular and trough cross-bedding, current
/ é’}/ / /' / / ripples, and rare thin gravels; weathers brown to rusty brown and contrasts sharply with the lighter colored
Tfo 7 oA/ P / / beds of the underlying Haystack Mountains Formation. The non-marine lower half of the formation is well
/ Y / o < / / COAL EXPLORATION WELLS B B’ exposed; shaly upper half is poorly exposed and commonly forms a valley, but laterally contains discrete
_d ,,/é] 9 / / T.2IN., R. 89W., sec. 11 SOUTHWEST NORTHEAST lenticular sandstones interbedded with shale and carbonaceous shale. Basal contact is sharp and
_ 7 < / // See A-A' Cross Section -7,300 conformable. Lower part has thin lenticular coal beds, <0.3 m (1 ft) thick, while the upper part has coal up
090/; / / / Well name | Depth to first coal (ft) | Name of first coal 7,000- ] 7 7 ] /_’—‘7_/-/47‘—7,000 to 0.9 m (3 ft) thick that laterally grades into carbonaceous shale. Sandstone and shale zones form a
6.000 j St / / / 6.000 HM-11 (B2) 468 unnamed - _/Eac [/ ) V3% / / // / / / / // / // distinctive striped pattern. The Allen Ridge Formation is considered a coastal plain facies. Approximately
PP 4 2 / o . Tfo Al / / '/ 490 m (1,600 ft) thick
. / D-14 260 Fillmore Ranch |  } = — A / / / //
1 c l - - z / _ _ _
é Py // / S G-12 102 Separation Creek B 6,000 —— / / / / / / / ]/ 6,000 khm | Haystack Mountains Formation (Upper Cretaceous)—Cliff forming white, gray, or pale yellowish-brown
o nd / g . — / /17 very fine to fine-grained sandstone interbedded with dark-gray shale. Sandstone commonly comprised of
> -4 Tfc / > G-5A 546 Riner == / / /
ﬁ - // /K / ﬁ G . T == / / / / / / // / 0.25-0.5 m-thick (1-2 ft) plane beds, trough cross-beds, and hummocky cross-stratification; rare trace
o s / y / Kl -11 337 Rlner. < 90007 ¢ o/ /o / / / / ~5,000 S fossils including possible Skolithos. Contains carbonaceous shale up to 1.2 m (4 ft) thick with thin
- e / // CAVMW-2 96 Lower Riner 2 ~ 7 / / / // / // = discontinuous coal beds <0.3 m (1 ft) thick, just above the Hatfield Sandstone Member. In the northeast
- , / / NPIW-2 222 Hadsell Draw g ~~~~~~~~~~~~~ : - // th// Kleu 4 / Klel // Kal // / Kar 3 part of the quadrangle five distinct sandstone ridges and shale valleys (including the Espy Shale, Hatfield
& 40004 ———— _ _——— - 4,000 Sandstone, and Deep Creek Sandstone) are mapped as line features and correlate locally to measured
/ EDC-230 w - _ K = / Kled / MK = ’ P pp y
5 000 / / [S-83-03 >4 Hads;l/lADraW ———————— - // // )\ ¢ / /\ or // sections by Roehler (1990). The Hatfield Sandstone forms a ridge 6-24 m (2080 ft) high. The tan to buff-
At / / 5,000 o none / / / white sandstone unit is 12 m (39 ft) thick, contains faint bedding and some small cross-bedding;
// // 3,000 // / /) // / // // - 3,000 bioturbated at base. The upper contact is placed above Roehler’s (1990) uppermost unnamed sandstone
- v / / member and correlates with Roehler and Hansen’s (1989) Rocky Point measured section in T. 22 N., R.
— / / / / Y
Pre o / // [ ) /)] / Khm 88 W., secs. 19 and 30 (‘Big Rocks’ on map). Basal contact is placed at the base of Roehler and Hansen’s
= = 2,000 [/ / / 2,000 (1989) Deep Creek Sandstone Member, an offshore shelf sand. Unnamed shelf sandstone marker beds
Scale 1:8,000 No vertical exaggeration Scale 1:24,000 No vertical exaggeration located on map. As interpreted by Roehler (1990) the Haystack Mountains Formation is interbedded
- ' t R’
(abol\:/iel\t/ISL) SOUTHWEST TO NORTHEAST CROSS SECTION A-A (above MSL) (above MSL) SOUTHWEST TO NORTHEAST CROSS SECTION B-B (abosgel\t/ISL) marine shale and offshore marine bar sands, grading upward toward more continental deltaic
progradational sandstone facies. Approximately 400 m (1,300 ft) thick
Ks Steele Shale (Upper Cretaceous)—Poorly exposed dark-gray marine shale interbedded with thin light-gray to

PRELIMINARY GEOLOGIC MAP OF THE RAWLINS PEAK SW QUADRANGLE, CARBON COUNTY, WYOMING

by

Christopher J. Carroll, Deirdre R. Ratigan, Ranie M. Lynds, and Martin J. Palkovic

2015

dark-brown calcareous sandstone that weathers golden brown. Sandstones are very fine to fine-grained,
black and white colored sand grains, moderately to well sorted, subrounded to rounded, and occur as 0.3—
0.7 m (1-3 ft) thick planar beds, with occasional black lithic grains, hematite, potassium feldspar, and
glauconite. Sandstones can be moderately to heavily bioturbated, containing Schaubcylindrichnus? and
other Cruziana ichnofacies trace fossils; no trace fossils observed in shale. The Steele Shale is interpreted
to be of marine origin. Only the upper 560 m (1,840 ft) of section are exposed on the Rawlins Peak SW
quadrangle
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