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MAP SYMBOLS

Fault—Dashed where inferred, dotted where concealed beneath younger units; bar and ball on

Thrust fault—Dashed where approximately located, dotted where concealed beneath younger
rocks; sawteeth on upthrown block. Trace of Deer Creek—Lance Creek fault from

Anticline—Approximately located; trace of axial plane and direction of plunge compiled from
source mapping or by field dip measurements. Arrows point in direction of dip.
Asymmetric anticlines are shown by shorter arrow on steeper dipping limb

DESCRIPTION OF MAP UNITS

Alluvium (Holocene/Pleistocene)—Unconsolidated and poorly consolidated clay, silt, sand, and

gravel; includes deposits underlying current floodplains and bordering terraces (modified from

Baked and fused rock (clinker) (Holocene/Pleistocene)—Hard, dense, red to orange baked shale

and siltstone, and some bubbly, glassy rock caused by thermal alteration of overlying strata
from burning coal beds in Fort Union Formation. Forms scarps or mesas with local talus slopes
at base where blocks and debris have detached and moved down slope

debris (Love and others, 1987); may include slope wash (Hallberg and Case, 1999)

Windblown sand (Holocene/Pleistocene)—Chiefly quartz sand; includes active and dormant sand
dunes (Love and others, 1987)

Landslide deposits (Holocene/Pleistocene)—Chaotically mixed boulders and finer-grained rock

Terrace gravel (Holocene/Pleistocene)—Older terrace deposits above younger terraces along

present stream levels); may include some high-level deposits of Tertiary age (modified from
Love and others, 1987)

Tertiary sedimentary rocks

Arikaree Formation (lower Miocene and upper Oligocene)—Light-gray to brownish-gray

sandstone, very fine- to fine-grained, poorly bedded, loosely cemented; contains some siltstone,
limestone, and tuff; lenticular conglomerate near base; thickness from 0 to 600 feet (0 to 180 m)
(modified from Whitcomb and Cummings, 1965; Love and others, 1987)

White River Group (Oligocene, and Eocene)—White, pink, green, and brown tuffaceous

claystone and siltstone; contains thin beds of ash and limestone; locally contains channel
deposits of fine to coarse, loosely cemented sandstone and conglomerate; thickness from 0 to
500 feet (Love and others, 1987; Whitcomb and Cummings, 1965). Individual formations that
compose the group (the Chadron and Brule formations) were not distinguished

Fort Union Formation (Paleocene)—Composed of three members; the upper two members are

mapped together because of similarities in lithology and the difficulty in mapping the contact

between them

Tongue River and Lebo members undivided—Upper part (Tongue River) is drab to gray
fine-grained sandstone, finely conglomeratic in places; interbedded with drab siltstone,
claystone, and shale; thick coal beds near top. Lower part (Lebo) is gray shale and claystone.
Total thickness from 0 to 2,500 feet (0 to 760 m) (Love and others, 1987)
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Upper Cretaceous sedimentary rocks (continued)

Niobrara Formation—Limey, gray to black shale, chalky marl, limestone, and shaly limestone;
thickness from 100 to 250 feet (30 to 76 m) (modified from Johnson, 1962; Whitcomb and
Cummings, 1965)

Carlile Shale—Dark-gray to black, soft, sandy shale (Love and others, 1987); contains three
members but mapped as one unit; total thickness of all members ranges from 450 to 550 feet
(140 to 170 m) (modified from Whitcomb and Cummings, 1965)

Sage Breaks Member—Soft, grayish-black calcareous shale with gray-weathering limestone
concretions; thickness ~260 feet (79 m)

Turner Sandy Member—Gray, ridge-forming, sandy shale and rusty sandstone; contains tan-
weathering silty concretions; thickness ~150 feet (46 m)

Unnamed lower member—Dark-gray shale containing fossiliferous concretions and numerous
siltstone beds near top of unit, thickness from 90 to 110 feet (27 to 34 m)

Greenhorn Formation—Gray shale containing beds of marl, limestone, and limy sandstone;
thickness 30 to 70 feet (9 to 21 m) (Whitcomb and Cummings, 1965)

Belle Fourche Shale—Dark-gray to black, nonresistant shale, contains associated beds of bentonite,
concretionary limestone, and iron; thickness 350 to 850 feet (110 to 260 m) (modified from
Whitcomb and Cummings, 1965; Johnson, 1962; Love and others, 1987)

Mowry Shale—Black to dark-brown, hard, siliceous shale with minor beds of bentonite and
sandstone (Johnson, 1962); weathers into silvery gray slopes and ridges; thickness 180 to 200
feet (55 to 61 m) (Love and others, 1987; Whitcomb and Cummings, 1965)

Lower Cretaceous sedimentary rocks

Newcastle Sandstone—Light-gray sandstone, fine- to medium-grained; contains beds of dark-gray
siltstone and claystone; in places conglomeratic; thin-bedded to massive and lenticular;
thickness 0 t0100 feet (0 to 30 m) (Whitcomb and Cummings, 1965).

Skull Creek Shale—Black, soft, fissile shale; contains some ferruginous sandstone and iron
concretions; thickness 160 to 200 feet (49 to 61 m) (Whitcomb and Cummings, 1965; Love and
others, 1987)

Inyan Kara Group—Includes Fall River Formation, Fuson Shale, and the Lakota Formation; total
thickness 150 to 300 feet (46 to 91 m) (Whitcomb and Cummings, 1965)

Fall River Formation—M ostly brown, fine-grained sandstone with some associated siltstones and
shales; thickness 35 to 75 feet (11 to 23 m) (Johnson, 1962; Love and others, 1987)

Fuson Shale—Massive claystone and shale beds that weather to a light color; thickness 25 to 50 feet
(7.6 to 15 m); type locality is located insec. 8, T. 36 N., R. 62 W. (Johnson, 1962)

Lakota Formation—Resistant sandstone, coarse-grained, cross-bedded and chert pebble
conglomerate; thickness ~100 feet (30 m) (Johnson, 1962)

Jurassic sedimentary rocks
Morrison Formation (Upper Jurassic)—Dully variegated siliceous claystone containing nodular
limestone and gray, silty sandstone lenses; thickness 50 to 100 feet (15 to 30 m) (Love and
others, 1987)

Sundance and Gypsum Spring Formations undivided

Tullock Member—Drab gray shale and siltstone; contains massive sandstone, in contrast to the
Lebo which is lighter in color and contains more shale and claystone; thickness from 0 to 1,500
feet (0 to 460 m) (modified from Love and others, 1987)

Upper Cretaceous sedimentary rocks

Lance Formation—White to yellowish-gray and brown, fine-to medium-grained sandstone

interbedded with gray and black claystone containing thin beds of carbonaceous shale and coal;
somber-colored shale and drab, massive, lenticular, concretionary sandstones; many thin coal
beds in the lower half; thickness from 1,500 to 2,500 feet (460 to 760 m) (Whitcomb and

Cummings, 1965; Love and others, 1987)
Fox Hills Sandstone—Light-gray, yellow and brown sandstone, fine- to medium-grained, poorly

cemented, ridge forming; contains thin beds of dark sandy shale; thickness from 350 to 550 feet
(110 to 170 m) (modified from Whitcomb and Cummings, 1965); contains marine fossils (Love

and others, 1987)

Pierre Shale—Predominantly dark-colored shale and siltstone; contains five members but mapped

as one unit; total thickness of all members is from 2,500 to 3,100 feet (760 to 910 m)
(Whitcomb and Cummings, 1965; Love and others, 1987). Type locality is located in the
vicinity of Red Bird, Niobrara County, Wyoming; descriptions of the members from Gill and

Cobban (1966)

Kara Bentonitic Member—Light olive-gray weathering, silty bentonitic shale; bentonite beds
are common and can reach 6 feet (1.8 m) in thickness at base of member; fossiliferous gray- and
brown-weathering limestone concretions are present

Red Bird Silty Member—Soft silty shale; weathers to light gray; yellow-, orange-, and tan-

weathering, fossiliferous limestone concretions are common

Mitten Black Shale Member—Gray to black fissile shales containing numerous rusty
weathering limestone and ironstone concretions; locally, a basal unit composed of polished
black phosphate pebbles and rounded bone fragments, rests uncomformably on the Gammon
Ferruginous Member (where the Sharon Springs Member is absent)

Sharon Springs Member—Dark-gray fissile shale, harder than continuous units; lower part is
rich in organic material and contains several bentonite beds, the largest of which is the Ardmore
Bentonite at the base; typically supports little vegetation

Gammon Ferruginous Member—Dark-gray, noncalcareous shale, hard, platy weathering;
contains several thin beds of yellowish bentonite and some widely separated layers of red-

weathering siderite concretions; similar in appearance and conformable with the lower part of

i _2_75 000 FEE1
= (5. Dak)
T3SN =
= 1128
218
5 T = b3
W 4 RTa]
43°00' RS =80 e = SN [ 41 A ASS lUg b T T 43°00
105007 REEW | 550 000 FEET tWv0) 45" a5 1725 62 W 5§ ! 950 15 750 1000 000 FEET (S.DAK)! REOW sl R1E 5g0000mE 104°00° 7
¢ - ‘ . . E
@0\9 Fisse fsp i U6, Esolbgiod Surey 1:100,500 ~sesis Digital cartography by Joseph F. Johnson, David C. Micale, "?a@
metric topographic map of the Lance Creek, Wyoming 0 1 2 4 6 8 10 12 14 16 18 20 0 1,000 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000 and Thomas E. Ver Ploeg
30" x 60" Quadrangle, 1981 Kilometers Meters
Projection: Universal Transverse Mercator (UTM), zone 13 SCALE 1:100,000 Map aesign and edriing by Richard W. Janes
North American Datum of 1927 (NAD 27)
10,000-meter grid ticks: UTM, zone 13 0 1 3 3 4 5 6 7 8 9 10 11 12 AR HRrRl SR 0 5000 10,000 15000 20,000 25000 30,000 35000 40,000 45000 50,000 55000 60,000 65000 70,000
25,000-foot grid ticks: Wyoming State Plane Coordinate Miles Euaf People with disabilities who require an alternative form of communication in the Sharon Springs Member
Sy’stem east zone ’ order to use this publication should contact the Editor, Wyoming State
’ Geological Survey. TTY Relay Operator 1 (800) 877-9975.
* Additional copies of this map can be obtained from:
_____ MN Wyoming State Geological Survey
LGN P.O. Box 1347 Laramie, WY 82073-1347
Phone: (307) 766-2286 Fax: (307) 766-2605
5 Email: sales-wsgs@uwyo.edu
Z2TS GEOLOGIC MAP OF THE LANCE CREEK 30'x 60' QUADRANGLE, NIOBRARA AND CONVERSE COUNTIES, WYOMING
0°21' || /222 MILS X ) ’ ’ 105°0'0"W 104°30'0"W 104°0'0"W
6 MILS
FALL RIVER AND CUSTER COUNTIES, SOUTH DAKOTA, AND SIOUX COUNTY, NEBRASKA | |
? ? ? AN = 3 1204 89 12 2,4,8,12 12 — #5900
UTM GRID CONVERGENCE (GN) : T e
1981 MAGNETIC DECLINATION (MN) AT CENTER OF SHEET Compiled and mapped by
DIAGRAM IS APPROXIMATE . .
Joseph F. Johnson and David C. Micale
2008
5 5
REFERENCES CITED AND SOURCES OF GEOLOGIC DATA Gill, J.R., and Cobban, W.A., 1966, The Red Bird section of the Upper Cretaceous Pierre Shale in 6. Intrasearch, Inc., 1979b, Coal resource occurrence and coal development potential maps of the Lance 11. McLaughlin, J.F., Stafford, J.E., and Harris, R.E., 2008, Preliminary geologic map of the Lusk 30" x
(Numbers are those on INDEX TO GEOLOGIC MAPPING) Wyoming: U.S. Geological Survey Professional Paper 393-A, 73 p. Creek 3 SW [now Split Hill] Quadrangle, Converse and Niobrara Counties, Wyoming: U.S. 60' Quadrangle, Niobrara, Goshen, Converse, and Platte Counties, Wyoming, and Sioux County, 1 1 7 L
Geological Survey Open-File Report 79-462, pl. 1, scale 1:24,000, blackline. Nebraska: Wyoming State Geological Survey Open File Report (OFR) 08-5, scale 1:100,000. . s
3. Gregory, R. W, and Micale, D.C., 2007, Geologic map of the Bill 30' x 60' Quadrangle, Converse and 6
Denson, N.M., and Horn, G.H., 1972, Geologic map of Tertiary and uppermost Cretaceous rocks Campbell Counties, Wyoming: Wyoming State Geological Survey Map Series (MS) 72, scale Johnson, F.O., 1962, Ground water geology of central Niobrara County, Wyoming: M.S. Thesis, Symposium Committee, Wyoming Geological Association, 1957, Cow Gulch field (Old Woman
showing structure contours, oil and gas fields, dry holes, and mines in the southemn part of the 1:100,000. University of Wyoming, Laramie, 62 p. anticline), in Wyoming Oil and Gas Fields Symposium: Wyoming Geological Association,
Powder River Basin, Converse, Niobrara, and Natrona Counties, Wyoming: U.S. Geological Casper, Wyoming, p. 334-335.
Survey Open-File Report [unnumbered], scale 1:126,720. Hallberg, L.L., and Case, J.C., 1999, Preliminary digital surficial geologic map of the Lance Creek 30' 7. Kramer, W.B., and Dobbin, C.E., 1943, Geologic map and sections of Lance Creek oil and gas field \ ,
x 60" Quadrangle, Niobrara and Converse Counties, Wyoming, southwestern South Dakota, and and vicinity, Niobrara County, Wyoming: U.S. Geological Survey unnumbered map, scale = 12. Whitcomb, H.A., and Cummings, T.R., 1965, Ground-water resources and geology of Niobrara
1. Denson, NM., and Hom, G.H., 1975, Geologic and structure map of the southern part of the Powder northwestern Nebraska: Wyoming State Geological Survey Hazards Section Digital Map (HSDM) 1:63,360. County, Wyoming, with a section on chemical quality of the ground water: U.S. Geological
River Basin, Converse, Niobrara, and Natrona Counties, Wyoming: U.S. Geological Survey 01-04, scale 1:100,000. Survey Water-Supply Paper 1788, pl. 1, scale 1:125,000. ’
Miscellaneous Investigations Series Map I-877, scale 1:125,000. 8. Love, 1.D., and Weitz, J.L., 1951, Geologic map of the Powder River Basin and adjacent areas,
4. Hodson, W.G., Pearl, RH., and Druse, S.A., 1974, Water resources of the Powder River Basin and Wyoming: U.S. Geological Survey Oil and Gas Investigations Map OM-122, scale 1:316,800. N O siran| o
Denson, N.M., Gibson, M.L., and Sims, G.L., 1993, Geologic and structure map on top of the Pierre adjacent areas, northeastern Wyoming: U.S. Geological Survey Hydrologic Investigations Atlas 43°0'0"N [— T — - — 43°0'0"N
Shale, for the south half of the Powder River Basin, northeastern Wyoming: U.S. Geological HA-465, sheet 1, scale 1:125,000. 9. Love, J.D., Christiansen, A.C., and McGrew, L.W., 1987, Geologic map of the Newcastle 1° x 2°
WYOMING QUADRANGLE LOCATION Survey Miscellaneous Investigations Series Map 1-2343-B, scale 1:200,000. Quadrangle, northeastern Wyoming and western South Dakota: Wyoming State Geological
5. Intrasearch, Inc., 1979a, Coal resource occurrence and coal development potential maps of the Lance Survey Map Series (MS) 25-1, scale 1:250,000. 105°1)'o"vv 1o4°3|0'o"w 1040(!'0'W

Dobbin, C.E., Kramer, W.B., and Horn, G.H., 1957, Geologic and structure map of the southeastern
part of the Powder River Basin, Wyoming: U.S. Geological Survey Oil and Gas Investigations
Map OM-185, scale 1:125,000.

Creek 2 SW [now Pinnacle Rocks| Quadrangle, Converse and Niobrara Counties, Wyoming: U.S.
Geological Survey Open-File Report 79-455, pl. 1, scale 1:24,000, blackline.

10. McLaughlin, J.F., and Ver Ploeg, A.J., 2006, Geologic map of the Newcastle 30' x 60' Quadrangle,
Weston and Niobrara Counties, Wyoming, and Pennington and Custer Counties, South Dakota:
Wyoming State Geological Survey Map Series (MS) 71, scale 1:100,000.

INDEX TO GEOLOGIC MAPPING
(Numbers are those listed in the REFERENCES CITED
AND SOURCES OF GEOLOGIC DATA)

111°w
1

109°W
1

108°W.
1

Sundance Formation (Upper and Middle Jurassic)—Greenish-gray glauconitic sandstone and
shale underlain by red and gray non-glauconitic sandstone and shale; thickness 350 to 400 feet
(110 to 120 m) (Love and others, 1987)

Gypsum Spring Formation (Middle Jurassic)—Massive white gypsum and red shale; thickness 0
t0 20 feet (0 to 6 m) (Love and others, 1987)

DISCLAIMERS

Users of these maps are cautioned about using the data at scales different than those at which the maps
were compiled — using this data at a larger scale will not provide greater accuracy, and is, in fact, a misuse
of the data.

The Wyoming State Geological Survey (WSGS) and the state of Wyoming makes no representation or
warranty, expressed or implied, regarding the use, accuracy, or completeness of the data presented herein,
or from a map printed from these data. The act of distribution shall not constitute such a warranty. The
WSGS does not guarantee the digital data or any map printed from the data to be free of errors or
inaccuracies.

The WSGS and the State of Wyoming disclaim any responsibility or liability for interpretations from these
digital data or from any map printed from these digital data, and for any decisions based on the digital data
or printed maps. The WSGS and the State of Wyoming retain and do not waive sovereign immunity.

The use of or reference to trademarks, tradenames or other product or company names in this publication is
for descriptive or informational purposes, or is pursuant to licensing agreements between the WSGS and
the State of Wyoming and software developers/vendors, and does not imply endorsement of those products
by the WSGS or the State of Wyoming.

NOTICE TO USERS OF WYOMING STATE GEOLOGICAL SURVEY
INFORMATION

Most information produced by the Wyoming State Geological Survey (WSGS) is public domain, is not
copyrighted, and may be used without restriction. We ask that users credit the WSGS as a courtesy when
using this information in whole or in part. This applies to published and unpublished materials in printed or
electronic form. Contact the WSGS if you have any questions about citing materials or preparing
acknowledgements. Your cooperation is appreciated.
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U.S. Geological Survey maps: Miscellaneous Investigations Series (I). Wyoming State Geological Survey
maps: Map Series (M), Open File Report (OFR), Preliminary Geologic Map (PGM), Hazards Section Digital
Map (HSDM), and unpublished STATEMAP project (SMP).




