
Lewis Shale (Upper Cretaceous) 
 Lewis Shale, upper part (Upper Cretaceous)— P oorly exposed gray to dark-gray sh ale th at w eath ers 

ligh t gray to bluish gray; occasionally interbedded pale yellow ish-gray to brow n, m oderately rounded, 
very fine grained sandstone bodies th at w eath er rusty brow n and orange to ligh t brow n. Sh ale is 
fissile, contains trace am ounts of coarser detritus and displays no visible bedding. A distinct bentonite 
m arker bed 0.6–0.9 m  (2–3 ft) th ick w as m apped along th e south ern part of th e upper Lew is Sh ale. 
Base is conform able and gradational and m apped above th e laterally persistent sandstones of th e 
Alm ond Form ation. Depositional environm ent is sh allow  m arine. Approxim ately 210 m  (690 ft) th ick 

Dad Sandstone Member— Concretionary, fine-grained, w ell-sorted, subrounded ligh t-brow n sandstone 
th at w eath ers m edium  to dark brow n; dom inantly ripple cross-bedded, m inor iron oxidization, locally 
preserved Skolithos trace fossils. U pper contact w ith  upper Lew is Sh ale w ell exposed in th e study 
area. Minor sandstone outcrops only exposed in incised valleys on south central part of th e Raw lins 
P eak SW  quadrangle. Contains approxim ately ten sandy zones approxim ately 3 m  (10 ft) th ick, 
separated by sh ales 6–10 m  (20–33 ft) th ick. U nit is a sh allow  m arine sandstone and siltstone w ith  
m any clinoform s. T otal th ickness ranges from  90 m  (290 ft) to 110 m  (360 ft) 

 Lewis Shale, lower part (Upper Cretaceous)— Sim ilar to upper Lew is Sh ale but contains dark-gray 
sh ale w ith  lesser pale yellow ish  gray very fine grained sandstone. Sh ale is fissile but becom es sandier 
in th e low er section th at interfingers w ith  th e Alm ond Form ation. Base is conform able and 
gradational and m apped above th e laterally persistent sandstones of th e Alm ond Form ation. T h is part 
of th e Lew is Sh ale is considered deeper w ater m arine. Approxim ately 250 m  (820 ft) th ick 

Mesaverde Group 
 Almond Formation (Upper Cretaceous)— P ale yellow ish -gray, orange, and och re, very fine to fine-grained 

sandstone interbedded w ith  gray to dark-gray sh ale, carbonaceous sh ale, and coal. Sandstone and sh ale 
zones are several m eters th ick, and w eath er in a distinctive striped pattern. A laterally continuous 0.3 m  (1 
ft) th ick sandstone and sh ale bed containing abundant oyster sh ells is approxim ately 20 m  (66 ft) below  
th e distinct upper laterally continuous sandstone. Discontinuous coals are present in th e low er part of th e 
form ation w ith  beds up to 1.5 m  (5 ft) th ick, associated w ith  carbonaceous zones w ith  abundant w oody 
fragm ents. Alm ond coals in th e subsurface are >880 m  (2,900 ft) deep on th e w est side of th e quadrangle 
(Sanders, 1974). Base is gradational and conform able. T h e Alm ond Form ation is considered a coastal 
plain deposit. Approxim ately 180 m  (590 ft) th ick 

Pine Ridge Sandstone (Upper Cretaceous)— P ale yellow ish -gray to w h ite ridge-form ing cross-bedded 
sandstone th at is very fine to fine grained, w ell sorted, and subangular to subrounded. W eath ered surfaces 
are ligh t gray to w h ite, w ith  rare h oneycom b w eath ering and iron oxide-stained bedding surfaces, 
com m only in zones 10–12 m  (33–39 ft) th ick, interbedded w ith  sh ale, carbonaceous sh ale, and rare th in 
coals. Sand lenses are laterally continuous on th e scale of several h undred m eters. Base is unconform able 
and sh arp. T h is part of th e Mesaverde Group is considered continental fluvial sandstone. T h ickness is 
variable, ranging 50–100 m  (160–330 ft) th ick, generally th ickening to th e north 

Allen Ridge Formation (Upper Cretaceous)— T h ick sequence of orange-brow n sh ale and very fine to fine-
grained concretionary sandstone lenses interbedded w ith  sh ale, carbonaceous sh ale, and coal. Sandstone is 
a w ell-sorted and w ell-rounded sublith arenite w ith  dune-scale tabular and trough  cross-bedding, current 
ripples, and rare th in gravels; w eath ers brow n to rusty brow n and contrasts sh arply w ith  th e ligh ter colored 
beds of th e underlying H aystack Mountains Form ation. T h e non-m arine low er h alf of th e form ation is w ell 
exposed; sh aly upper h alf is poorly exposed and com m only form s a valley, but laterally contains discrete 
lenticular sandstones interbedded w ith  sh ale and carbonaceous sh ale. Basal contact is sh arp and 
conform able. Low er part h as th in lenticular coal beds, <0.3 m  (1 ft) th ick, w h ile th e upper part h as coal up 
to 0.9 m  (3 ft) th ick th at laterally grades into carbonaceous sh ale. Sandstone and sh ale zones form  a 
distinctive striped pattern. T h e Allen Ridge Form ation is considered a coastal plain facies. Approxim ately 
490 m  (1,600 ft) th ick 

Haystack Mountains Formation (Upper Cretaceous)— Cliff form ing w h ite, gray, or pale yellow ish -brow n 
very fine to fine-grained sandstone interbedded w ith  dark-gray sh ale. Sandstone com m only com prised of 
0.25–0.5 m -th ick (1-2 ft) plane beds, trough  cross-beds, and h um m ocky cross-stratification; rare trace 
fossils including possible Skolithos. Contains carbonaceous sh ale up to 1.2 m  (4 ft) th ick w ith  th in 
discontinuous coal beds <0.3 m  (1 ft) th ick, just above th e H atfield Sandstone Mem ber. In th e north east 
part of th e quadrangle five distinct sandstone ridges and sh ale valleys (including th e Espy Sh ale, H atfield 
Sandstone, and Deep Creek Sandstone) are m apped as line features and correlate locally to m easured 
sections by Roeh ler (1990). T h e H atfield Sandstone form s a ridge 6–24 m  (20–80 ft) h igh . T h e tan to buff-
w h ite sandstone unit is 12 m  (39 ft) th ick, contains faint bedding and som e sm all cross-bedding; 
bioturbated at base. T h e upper contact is placed above Roeh ler’s (1990) upperm ost unnam ed sandstone 
m em ber and correlates w ith  Roeh ler and H ansen’s (1989) Rocky P oint m easured section in T . 22 N., R. 
88 W ., secs. 19 and 30 (‘Big Rocks’ on m ap). Basal contact is placed at th e base of Roeh ler and H ansen’s 
(1989) Deep Creek Sandstone Mem ber, an offsh ore sh elf sand. U nnam ed sh elf sandstone m arker beds 
located on m ap. As interpreted by Roeh ler (1990) th e H aystack Mountains Form ation is interbedded 
m arine sh ale and offsh ore m arine bar sands, grading upw ard tow ard m ore continental deltaic 
progradational sandstone facies. Approxim ately 400 m  (1,300 ft) th ick 

Steele Shale (Upper Cretaceous)— P oorly exposed dark-gray m arine sh ale interbedded w ith  th in ligh t-gray to 
dark-brow n calcareous sandstone th at w eath ers golden brow n. Sandstones are very fine to fine-grained, 
black and w h ite colored sand grains, m oderately to w ell sorted, subrounded to rounded, and occur as 0.3–
0.7 m  (1–3 ft) th ick planar beds, w ith  occasional black lith ic grains, h em atite, potassium  feldspar, and 
glauconite. Sandstones can be m oderately to h eavily bioturbated, containing Schaubcylindrichnus? and 
oth er Cruziana ich nofacies trace fossils; no trace fossils observed in sh ale. T h e Steele Sh ale is interpreted 
to be of m arine origin. Only th e upper 560 m  (1,840 ft) of section are exposed on th e Raw lins P eak SW  
quadrangle 
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Cenozoic 
 Artificial fill (latest Holocene)— Clay, silt, sand, gravel, cobbles, and boulders derived from  surrounding 

Q uaternary deposits and bedrock; used in railroad and h igh w ay grades up to 24 m  (80 ft) th ick, and to a 
lesser extent in sm all em bankm ent dam s and stock ponds. Only m apped w h ere >1.5 m  (5 ft) th ick 

 Sand and loess (Holocene and Pleistocene)— W ind-blow n sand, silt, and clay. U nit form s on th e leew ard side 
of a terrace gravel east of Separation Creek, and is distinctly vegetated w ith  grass. T h ickness 
undeterm ined 

  Alluvium and colluvium, undivided (Holocene and Pleistocene)— U nconsolidated to poorly consolidated 
clay, silt, sand, gravel, w eath ered bedrock and soil deposited along interm ittent stream s and floodplains; 
includes slope w ash  and alluvial fan deposits th at coalesce w ith  alluvium . U nit is m ostly clay-rich  soil and 
loose sand locally derived from  sandstone and sh ale form ations; sandy gravel clasts are uncom m on. U pper 
Indian Creek also contains m etam orph ic and igneous gravel clasts from  th e Raw lins P eak provenance 
area. Approxim ately 0–5 m  (16 ft) th ick 

  Terrace gravels (Holocene and Pleistocene [?])— Ligh t- to dark-brow n, orangish -brow n, yellow ish -gray, 
gray and black, unconsolidated subangular to subrounded pebble gravel derived from  local Cretaceous and 
P aleogene bedrock along Separation and Fillm ore Creeks. Clasts up to 8 cm  (3 in) diam eter; unit is 2–15 
m  (7–49 ft) above creek level; approxim ately 0–10 m  (33 ft) th ick 

 Older terrace gravels (Holocene, Pleistocene, Pliocene and older [?])— U nconsolidated to locally 
cem ented, subangular to subrounded silt, sand, gravel, cobbles, and boulders of igneous and m etam orph ic 
origin, m ixed w ith  rare Cretaceous and P aleogene sedim entary rocks, located adjacent to Separation Creek 
and Mah oney Draw ; possible lag gravel derived from  th e Battle Spring Form ation. P ebble-sized clasts are 
dom inantly subangular to subrounded, th ickness up to 6 m  (20 ft) 

 Battle Spring Formation (Eocene [?])— Medium - to coarse-grained, poorly sorted, angular, and com m only 
cross-bedded w h ite to ligh t-gray arkosic sandstone, siltstone, and m udstone w ith  rare carbonaceous sh ale 
and possibly coal. Locally a clast-supported pebble conglom erate; contains ferruginous concretions up to 
0.6 m  (2 ft) in diam eter. Crops out as friable but lith ified w h ite sandstone near th e base, oth erw ise 
exposure is lim ited to m inor centim eter-scale brow n sandstone beds and grass-covered slopes of pink to 
buff-colored siltstone and m udstone. Basal contact is sh arp and unconform able. Interpreted in th e m ap 
area as th e distal part of an alluvial fan originating in th e Granite Mountains area, fluvial, and deltaic 
deposits. T op is not exposed w ith in th e m ap area. Minim um  inferred th ickness of 1,000 m  (3,300 ft) in th e 
Great Divide Basin (P ipiringos, 1955) 

 Fort Union Formation (Paleocene) 
 Overland Member— Gray to ligh t-gray sandstone, w eath ers brow n to dark brow n w ith  desert varnish , 

fine to coarse grained, m oderately to poorly sorted, and w ell indurated; occasional bulbous texture 
w ith  som e iron nodules; crayfish  burrow s th rough out; interbedded w ith  m udstone and siltstone. Only 
th e low er part of th e unit is exposed on th e quadrangle. Large outcropping sandstone unit correlates 
w ith  th e basal sandstone part of th e Overland Mem ber as defined by H ettinger and oth ers (2008), and 
correlated by th e W SGS locally in th e subsurface (Lynds and Carroll, 2015). Much  of th e unit is 
covered by Battle Spring Form ation on th e north end of th e quadrangle. Basal contact is sh arp and 
unconform able, overlain by coarse-grained sandstone w ith  cross-beds on th e order of several m eters 
th ick. Contains occasional rounded to subrounded ch ert pebble conglom erate beds w ith  sandy m atrix, 
no m ore th an 0.5 m  (1.6 ft) th ick. Som e ferruginous concretions up to 0.3 m  (1 ft) in diam eter. T h e 
upper Fort U nion coal zone of th e Ch erokee and H orse Butte coal beds on Riner quadrangle (Sanders, 
1974; Dam es & Moore, 1979) w as not observed on th e quadrangle. Considered continental, fluvial 
depositional environm ent. Maxim um  exposed th ickness 550 m  (1,800 ft); a com plete subsurface 
section locally at T . 21 N., R. 90 W ., sec. 3, th ickness is approxim ately 700 m  (2,300 ft) (Lynds and 
Carroll, 2015) 

 China Butte Member— Fine- to m edium -grained, m oderately w ell-sorted, subangular w h ite to gray 
lenticular sandstone th at w eath ers w h ite to ligh t brow n; contains interbedded sh ale, carbonaceous 
sh ale, and subbitum inous coal; upper part contains resistant sandstone lenses w ith  crayfish  burrow s 
interbedded w ith  coal and carbonaceous sh ales. Coaly units generally contain alternating beds of 
subbitum inous black coal and brow n to dark-brow n carbonaceous sh ale over a 1.5–9.1 m  (5–30 ft) 
th ick zone. Buff-w h ite sandstones w ith  potassium  feldspar and lith ic fragm ents com m on; ferruginous 
concretions and iron oxide lim onite staining on bedding surfaces. T h e low er 250 m  (820 ft) section is 
a th ick coal-bearing zone (Lynds and Carroll, 2015), but is m ostly covered on th e north  end of th e 
quadrangle. T h e upperm ost coals exposed on th e quadrangle correlate to th e Ch icken Springs, 
Fillm ore Ranch and Fillm ore Creek coal zones of H ettinger and oth ers (2008). T h e m id-section part 
of th e coal-bearing interval containing coal beds correlative to th e Muddy Creek, Separation Creek B 
and Riner coal beds of H ettinger and oth ers (2008) are only present in th e south ern h alf of th e 
quadrangle, and are not laterally contiguous. T h e low er part of th e coal-bearing interval contains th ick 
and laterally extensive coal beds (correlated after H ettinger and oth ers, 2008) including th e low er 
Riner, Olson Draw , Low er Olson Draw , H adsell Draw , and Red Rim  coal zones. Red Rim  coal 
averages 2.4 m  (8 ft) th ick w ith  carbonaceous sh ale and m udstone roof rock and sandstone floor rock 
north of U .S. Interstate 80, w ith  a m axim um  apparent th ickness of 9.5 m  (31 ft) (G coal of Saracino, 
1984), and is th e m ain target for an underground coal gasification pilot study at T . 21 N., R. 89 W , 
sec. 11, NE¼ SE¼. T h e low erm ost coal is th e Daley Ranch, found only in th e south ern part of th e 
quadrangle. T h e base of th e Ch ina Butte Mem ber is ch aracterized by a 1.2 m -th ick (4 ft) pebble 
conglom eratic sandstone in a very-dark, coarse-grained iron oxide-cem ented m atrix. Clasts are gray 
and black ch ert. T h is unit only observed south of th e U nion P acific Railroad tracks on th e south end 
of th e quadrangle. Considered continental to fresh -w ater coastal plain facies. Basal contact is sh arp 
and unconform able. Approxim ately 640 m  (2,100 ft) th ick 

Mesozoic 
 Lance Formation (Upper Cretaceous) 
      Red Rim Member— Fine- to m edium -grained, som e coarse-grained, m oderately to w ell-sorted, 

subangular w h ite to ligh t-gray tabular cross-bedded quartz sandstone th at m ay w eath er orangish  red. 
South of U .S. Interstate 80, color ch anges to reddish  brow n. Contains uncom m on beds of poorly 
sorted, subangular, coarse-grained sandstone to pebble conglom erate, 61 m  (200 ft) below  th e top of 
th e unit. Salt and pepper texture w ith  red, black, yellow , gray, and translucent subangular ch ert clasts, 
occasional h oneycom b w eath ering, and ferruginous concretions up to 0.3 m  (1 ft) in diam eter. P ebble 
conglom erate beds also h ave associated m ud rip-ups, carbonaceous clasts, w oody m aterial, and ch ert 
pebbles. On th e quadrangle th e upperm ost 15 m  (49 ft) contains brow n iron-stained sandstone. Middle 
of unit crops out as distinct sandstone fins w ith  m ore th an 15 m  (49 ft) of relief; slum p structures and 
faint bedding com m on. Basal contact is sh arp but conform able; Cretaceous-P aleogene boundary is 
likely at or near th e upper contact (H ettinger and oth ers, 2008). U nit is considered fluvial sandstone of 
h igh er energy th an th e overlying Ch ina Butte Mem ber of th e Fort U nion Form ation. T h ickens 
south w ard from  85 m  (280 ft) at th e Sh am rock H ills quadrangle to 120 m  (390 ft) at th e south end of 
th e Raw lins P eak SW  quadrangle 

 Lower member— Dark-brow n sh ale w ith  fine-grained, w ell-sorted, w ell-rounded rusty brow n and ligh t-
tan dune and ripple-scale cross-bedded sandstone, interbedded w ith  sh ale and lesser carbonaceous 
sh ale and coal. T h e upper zone of th e low er Lance as defined by Lynds and Carroll (2015) is m arked 
by a sh ale valley on m ost of Raw lins P eak SW  quadrangle. T h e low er zone consists of dark sandy to 
silty sh ale w ith  m ultiple beds of th in to th ick sandstone over 50 percent of th e section. P otassium  
feldspar and black lith ic grains are com m only observed in sandstones; beds average 2 m  (6.5 ft) th ick 
but range 0.3–10 m  (1–33 ft), can contain a rusty brow n diagenetically altered zone at th e top, and 
persist laterally for a few  h undred to a few  th ousand m eters. T h e upper tw o-th irds are poorly exposed.  
Sh ell fragm ents are found th rough out th e section and include m ollusks Plesielliptio sp. and 
Proparreysia sp., as w ell oth er unidentified unionids and possible Tylostoma? sp. (J. H artm an, w ritten 
com m un., 2015). Ophiomorpha is found rarely in low est 300 m  (980 ft) of section. Coal bed and 
carbonaceous sh ale observed in a canyon in T . 21 N., R. 89 W ., sec 12, NW ¼ NE¼, is 2.7 m  (9 ft) 
th ick. Mem ber contributes substantially to colluvium  cover locally. U nit is a low  energy coastal plain 
to m arginal m arine facies th at interfingers w ith  Fox H ills Sandstone at base. T h ickness is 
approxim ately 1,130 m  (3,700 ft) 

 Fox Hills Sandstone (Upper Cretaceous)— P oorly exposed buff-colored, w h ite and friable to sem i-friable 
sandstone; usually erodes ligh t brow n and form s a w h itish -yellow  soil zone; tabular to trough cross-
bedding is com m on; Ophiomorpha trace fossils are com m on to abundant, but Gordia? Sp. are rare. Form s 
a distinct vegetative zone th at is visible only on satellite im agery. Sandstones are interbedded w ith  sh ale 
and coal; tw o coal beds m easured at T . 21 N., R. 89 W ., sec. 12, NE¼ NE¼, are 0.9 m  (3 ft) and 1.2 m  (4 
ft) th ick. Coal beds 0.15–0.91 m  (0.5–3 ft) th ick found w ith in a carbonaceous sh ale zone, 9.1 m  (30 ft) 
th ick, just north of U .S. Interstate 80 correlate to th e Nebraska coal bed, 2.9 m  (10 ft) th ick, of H ettinger 
and oth ers (2008) th ree m iles south east of Raw lins P eak SW  quadrangle. Interfingers w ith  th e low er 
Lance Form ation and th e Lew is Sh ale, but sandstone sh ingles facies transition is not w ell exposed on 
quadrangle. U nit is a m arginal m arine and coastal barrier sandstone. T h ickness ranges from  180 m  (580 ft) 
to 195 m  (640 ft) 

Klr

Kleu

Kled

Kpr

Kar

Ks

DISCLAIMERS 
U sers of th is m ap are cautioned against using th e data at scales different from  th ose at w h ich  th e m ap w as 
com piled. U sing th ese data at a larger scale w ill not provide greater accuracy and is a m isuse of th e data. 
T h e W yom ing State Geological Survey (W SGS) and th e State of W yom ing m ake no representation or w arranty, 
expressed or im plied, regarding th e use, accuracy, or com pleteness of th e data presented h erein, or of a m ap printed 
from  th ese data. T h e act of distribution sh all not constitute such a w arranty. T h e W SGS does not guarantee th e 
digital data or any m ap printed from  th e data to be free of errors or inaccuracies. 
T h e W SGS and th e State of W yom ing disclaim  any responsibility or liability for interpretations m ade from  th ese 
digital data or from  any m ap printed from  th ese digital data, and for any decisions based on th e digital data or 
printed m aps. T h e W SGS and th e State of W yom ing retain and do not w aive sovereign im m unity. 
T h e use of or reference to tradem arks, trade nam es, or oth er product or com pany nam es in th is publication is for 
descriptive or inform ational purposes only, or is pursuant to licensing agreem ents betw een th e W SGS or State of 
W yom ing and softw are or h ardw are developers/vendors, and does not im ply endorsem ent of th ose products by th e 
W SGS or th e State of W yom ing. 

NOTICE FOR OPEN FILE REPORTS PUBLISHED BY THE WSGS  
T h is W SGS Open File Report h as not been technically review ed or edited for conform ity w ith W SGS standards or Federal 
Geograph ic Data Com m ittee digital cartograph ic standards. Open File Reports are prelim inary and usually require 
additional fieldw ork and/or com pilation and analysis; th ey are m eant to be a first release of inform ation for public 
com m ent and review . T h e W SGS w elcom es any com m ents, suggestions, and contributions from  users of th e inform ation. 

NOTICE TO USERS OF INFORMATION FROM THE 
WYOMING STATE GEOLOGICAL SURVEY 

T h e W SGS encourages th e fair use of its m aterial. W e request th at credit be expressly given to th e “W yom ing State 
Geological Survey” w h en citing inform ation from  th is publication. P lease contact th e W SGS at 307-766-2286, ext. 
224, or by em ail at w sgs.sales@w yo.gov if you h ave questions about citing m aterials, preparing acknow ledgm ents, 
or extensive use of th is m aterial. W e appreciate your cooperation. 
Individuals w ith  disabilities w h o require an alternative form  of th is publication sh ould contact th e W SGS. For th e 
T T Y  relay operator call 800-877-9975. 
For m ore inform ation about th e W SGS or to order publications and m aps, go to w w w .w sgs.w yo.gov, call 307-766-
2286, ext. 224, or em ail w sgs.sales@w yo.gov. 
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Well name Depth to first coal (ft) Name of first coal 
H M-11 (B2) 468 unnam ed 
D-14 260 Fillm ore Ranch 
G-12 102 Separation Creek B 
G-5A 546 Riner 
G-11 337 Riner 

CAV MW -2 96 Low er Riner 
NPIW -2 222 H adsell Draw  
EDC-230 54 H adsell Draw  
IS-83-03 none N/A 

COAL EXPLORATION WELLS
T . 21N., R. 89W ., sec. 11

UTM GRID AND 2015 MAGNETIC NORTH
DECLINATION  AT CENTER OF SHEET

1°38' 9°54'
GN

MN

Projection: Universal Transverse Mercator (UTM), zone 13
North American Datum of 1927 (NAD 27)
1,000-meter grid ticks: UTM, zone 13
10,000-foot grid ticks: Wyoming State Plane Coordinate
System, east central zone

Base map from U.S. Geological Survey 1:24,000-scale
topographic map of the Rawlins Peak SW, Wyoming, 
Quadrangle, 1983

Wyoming State Geological Survey
P.O. Box 1347 - Laramie, WY 82073-1347
Phone: 307-766-2286 - Fax: 307-766-2605
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Base hillshade derived from United States Elevation Data
(NED), 10-meter Digital Elevation Model (DEM), 2008;
azimuth 315º, sun angle 45º, vertical exaggeration 3.4

Digital cartography by Deirdre R. Ratigan 
and Christopher J. Carroll
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                            MAP SYMBOLS 
                        Certain— Know n location <25 m (82 ft) 

  Definitions  Approximate— Estimated location 25–100 m (82-330 ft) 
    Inferred— Estimated location >100 m (330 ft) 
Formation contact —Continuous w h ere certain; long dash w h ere approxim ate 
Fault— Continuous w h ere certain; long dash w h ere approxim ate; dotted w h ere concealed; 
arrow s indicate relative direction of oblique-slip m ovem ent; ball and bar on dow nth row n 
block 

Syncline— Continuous w h ere certain 
Asymmetric syncline— Continuous w h ere certain; sh orter arrow  on steeper lim b  
Key bed— Continuous w h ere certain; long dash w h ere approxim ate. Abbreviations: bentonite 
bed (B); sandstone bed (SS); sh ell h ash  (SH ) 

Coal bed or coal zone— Continuous w h ere certain; long dash w h ere approxim ately located; 
sh ort dash w h ere inferred. Abbreviations: Ch icken Springs coal zone (CS, CS1, CS2, CS3); 
Fillm ore Ranch coal zone (FR); Fillm ore Creek coal zone (FC); Muddy Creek coal zone 
(MC); U pper Separation Creek coal zone (U SC); Separation Creek coal zone (SC); 
Separation Creek B coal zone (SCB); Riner coal zone (R); Low er Riner coal zone (LR); 
Olson Draw  coal zone (OD); Low er Olson Draw  coal zone (LOD); H adsell Draw  coal zone 
(H ); Red Rim  coal zone (RR); Daley Ranch coal zone (DR); Nebraska coal zone (NE) 

Line of cross section 
Outcrop of clinker 
Strike and dip of inclined bedding 
Strike and dip of inclined bedding in cross-bedded rocks 
Palynology, detrital zircon, or coal quality sample location— Sh ow ing sam ple nam e 
Coal exploration well— Sh ow ing w ell nam e if projected to cross section 
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GGRB-14-24 41.95075 -107.47787 Tbs 301 

GGRB-14-23 41.78912 -107.47989 Tfo 292 

GGRB-14-17 41.85050 -107.44489 Tfo 299 

GGRB-14-21 41.78946 -107.39742 Tfc 270 

GGRB-14-14 41.85015 -107.42533 Klr 279 

GGRB-14-27 41.81369 -107.39332 Kll 192 

GGRB-14-20 41.96387 -107.43463 Kpr 299 

GGRB-14-19 41.98944 -107.43187 Khm 297 
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CC 112 Tfo/Tfc contact Early Paleocene Early Paleocene Paludal-lacustrine 0.32 41.90669 -107.46967 

CC 88 Klr Late Maastrichtian Late Maastrichtian-Early Paleocene Fluvial, floodplain 0.4 41.77873 -107.38935 

CC 80 Kll Late Campanian - Early Maastrichtian Maastrichtian Paludal-lacustrine 0.4 41.85593 -107.41509 

CC 94 Kpr Late Campanian -- Fluvial, floodplain 0.4 41.96381 -107.43461 

CC 92 Khm, Hatfield Sandstone Member Campanian undiff. - Late Campanian -- Marine 0.4 41.98961 -107.43001 

CC 120 Khm, near top Middle Campanian - Late Campanian -- Nearshore marginal marine 0.4 41.8573 -107.38558 

GGRB-FU-1 Tfc, Hadsell Draw coal N/A Early Paleocene Paludal-lacustrine coal mire -- 41.79835 -107.4047 

GGRB-FU-2 Tfc, Olson Draw coal N/A Early Paleocene Paludal-lacustrine coal mire -- 41.78373 -107.40025 

GGRB-FU-3 Tfc, Lower Olson Draw coal Late Paleocene Early Paleocene Paludal-lacustrine coal mire 0.4 41.78339 -107.39971 

GGRB-FU-4 Tfc, Lower Olson Draw coal N/A Early Paleocene Paludal-lacustrine coal mire -- 41.78231 -107.39879 

GGRB-FU-5 Tfc, Hadsell Draw coal N/A Early Paleocene Paludal-lacustrine coal mire -- 41.78128 -107.39827 

GGRB 14-4 Klr Late Maastrichtian Late Maastrichtian-Early Paleocene Fluvial, floodplain 0.4 41.682436 -107.47764 



     

1125CC-B Tfc, Hadsell Draw shaly coal 41.79336 -107.40136 25.4 21.6 7.4 9.9 30.4 40.7 45.2 

1125CC-C* Tfc, Muddy Creek carb. shale 41.79145 -107.40602 41.9 37.6 25.9 44.6 18.9 32.4 58.5 

1125CC-D Tfc, Chicken Springs #2 coal 41.78961 -107.40920 39.1 34.0 7.0 11.4 30.1 49.4 55.8 

1125EC-E Tfc, Lower Olson Draw coal 41.80584 -107.41057 41.8 34.8 6.2 10.7 28.1 48.2 54.0 

1125EC-F Tfc, Hadsell Draw coal 41.79904 -107.40582 32.7 29.0 3.7 5.5 30.6 45.5 48.2 

1125EC-H Tfc, Riner coal 41.77985 -107.40505 28.9 25.4 14.0 19.6 11.8 16.6 20.7 

CC98A Tfc, Lower Olson Draw coal 41.78854 -107.39742 21.2 12.3 13.6 41.0 45.3 52.4 37.3 

CC138A Tfc, Upper Separation Creek coal 41.79909 -107.40993 11.8 1.9 2.1 37.3 40.9 41.7 52.0 

DR15-193 Tfc, Hadsell Draw coal 41.76265 -107.41085 11.8  --  10.8 12.3 40.0 45.3 51.7 

CC-338 Kal, uppermost coal 41.85301 -107.39304 12.2  --  10.3 11.7 39.2 44.7 50.6 

DR15-190 Tfc, Hadsell Draw coal 41.83788 -107.42627 12.3  --  15.7 18.0 38.2 43.6 53.1 

DR15-191 Tfc, Olson Draw coal 41.83047 -107.42407 11.8  --  6.1 6.9 36.5 41.4 44.5 

CC-138B Tfc, Muddy Creek coal 41.79912 -107.40978 12.7  --  1.9 2.2 36.7 42.0 43.0 

CC-98B Tfc, Hadsell Draw/Red Rim coal 41.78854 -107.39744 19.7  --  13.4 16.7 34.9 43.4 52.1 

CC358* Tfc, Olson Draw carb shale #6 41.83019 -107.42399  --   --  92.9 94.1 4.9 5.0 84.0 

Average       21.6 22.7 8.6 15.6 34.1 42.7 46.8 

*carbonaceous shale not in average 
   

  
     



 

1125CC-B 36.8 49.4 54.8 0.2 0.2 0.3 7,596 10,181 11,303 46.2 61.9 68.7 

1125CC-C* 13.4 23.0 41.5 0.3 0.5 0.9 2,930 5,038 9,091 19.0 32.7 59.0 

1125CC-D 23.8 39.1 44.2 0.5 0.8 0.9 5,004 8,211 9,272 33.0 54.1 61.1 

1125EC-E 23.9 41.1 46.0 0.2 0.3 0.3 4,862 8,354 9,349 31.8 54.6 61.1 

1125EC-F 32.9 48.9 51.8 0.1 0.1 0.1 6,626 9,852 10,430 41.6 61.8 65.4 

1125EC-H 45.3 63.8 79.3 0.3 0.4 0.5 7,262 10,215 12,713 47.7 67.1 83.5 

CC98A 41.2 47.6 0.4 0.4 0.5 -- 7,842 8,649 10,006 44.1 55.9 64.7 

CC138A 57.0 58.3 0.2 0.3 0.3 -- 10,662 11,692 11,942 60.6 68.7 70.2 

DR15-193 37.4 42.4 48.3 0.3 0.3 0.3 7,671 8,692 9,907 54.7 61.9 70.6 

CC-338 38.3 43.6 49.4 0.5 0.6 0.6 7,589 8,643 9,792 54.6 62.2 70.4 

DR15-190 33.7 38.4 46.9 0.4 0.4 0.5 6,694 7,634 9,304 50.3 57.3 69.9 

DR15-191 45.5 51.6 55.5 0.1 0.2 0.2 9,185 10,417 11,193 61.3 69.5 74.7 

CC-138B 48.7 55.8 57.0 0.2 0.3 0.3 9,637 11,041 11,284 62.9 72.1 73.7 

CC-98B 32.0 39.9 47.9 0.3 0.4 0.5 6,460 8,047 9,662 47.3 58.9 70.8 

CC358* 0.9 0.9 16.0 -- -- -- 500 500 500 4.3 4.3 73.4 

Average  38.2 47.7 44.7 0.3 0.4 0.4 7,468 9,356 10,474 48.9 62.0 69.6 

*carbonaceous shale not in average 
           



 

1125CC-B 2.2 3.0 3.3 0.5 0.7 0.7 18.2 24.3 27.0 -- 

1125CC-C* 1.1 1.8 3.3 0.4 0.7 1.2 11.5 19.7 35.6 -- 

1125CC-D 1.5 2.4 2.7 0.7 1.1 1.3 18.4 30.2 34.1 -- 

1125EC-E 1.4 2.3 2.6 0.4 0.7 0.8 18.3 31.5 35.2 -- 

1125EC-F 1.9 2.9 3.0 0.5 0.7 0.8 19.5 29.0 30.7 -- 

1125EC-H 0.7 0.9 1.2 0.9 1.2 1.5 7.6 10.7 13.4 -- 

CC98A 2.5 3.2 3.7 0.8 1.0 1.1 20.5 26.0 30.1 0.032 

CC138A 3.9 4.5 4.6 0.7 0.7 0.8 21.0 23.8 24.3 0.040 

DR15-193 1.9 2.1 2.4 1.1 1.2 1.4 19.6 22.2 25.3 0.062 

CC-338 1.7 2.0 2.2 2.0 2.3 2.6 18.7 21.3 24.2 0.063 

DR15-190 1.5 1.7 2.0 1.2 1.4 1.7 18.6 21.2 25.9 0.055 

DR15-191 2.4 2.7 2.9 0.9 1.0 1.1 17.4 19.8 21.2 -- 

CC-138B 2.9 3.3 3.4 0.8 0.9 0.9 18.6 21.3 21.7 -- 

CC-98B 1.5 1.9 2.3 0.9 1.1 1.3 16.9 21.0 25.2 0.055 

CC358* 0.0 0.0 0.5 0.0 0.0 1.3 1.7 1.7 8.4 0.050 

Average  1.8 2.3 2.6 0.8 1.0 1.2 16.8 21.7 24.8 0.051 

*carbonaceous shale not in average 
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