oM
0
Z
_.In
kLl
—
—
R
N
VI
kL]
S
o
d
N
—
<
o
O
O
—
O
Ll
O
.
-




':-I.l"-'.?'l 2ty
.

il




Geology of the Upper Cretaceous and
Tertiary Coal-Bearing Rocks in the
Western Part of the Wind River Basin,
Wyoming

By NELSON L. HICKLING, RALPH C. WARLOW,
and JOHN F. WINDOLPH, Jr.

A subsurface and surface study of Upper
Cretaceous and Tertiary coal-bearing
rocks with emphasis on the relation
between depositional environments and
the distribution, thickness, and

quality of coal

U.S. GEOLOGICAL SURVEY BULLETIN 1813



DEPARTMENT OF THE INTERIOR
MANUEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY
Dallas L. Peck, Director

Any use of trade names in this publication is for description purposes
only and does not imply endorsement by the U.S. Government

UNITED STATES GOVERNMENT PRINTING OFFICE: 1989

For sale by the Books and Open-File Reports Section,
U.S. Geological Survey, Federal Center,
Box 25425, Denver, CO 80225

Library of Congress Cataloging in Publication Data

Hickling, N.L.
Geology of the Upper Cretaceous and Tertiary coal-bearing rocks in the
western part of the Wind River basin, Wyoming.

(U.S. Geological Survey bulletin ; 1813)
Bibliography; p.
Supt. of Docs. no.: 1 19.3:1813
1. Coal—Geology—Wyoming—Wind River Watershed. 2. Geology,
Stratigraphic—Cretaceous. 3. Geology, Stratigraphic—Tertiary.
. Warlow, Ralph C. 1. Windolph, John F. Ill. Title. 1V. Series.
QE75.B9 no. 1813 5573 s 87-600320
[TN805.W8] [553.2'4'097876]



CONTENTS

Abstract 1

Introduction 1

Geologic discussion 1
References 5

Appendix: Measured sections 7

PLATE

1. Generalized stratigraphic section of lower Eocene, Paleocene, and Upper
Cretaceous coal-bearing rocks of the western part of the Wind River basin,
Wyoming In pocket

FIGURES

1. Index map of the Wind River basin 2

2. Map of the western part of the Wind River basin, Wyoming, showing outcrops of
the coal-bearing Upper Cretaceous Frontier, Mesaverde, Meeteetse, and Lance
Formations and locations of measured stratigraphic sections 4

TABLE
1. Thickness of formations measured in sections 3

Contents






Geology of the Upper Cretaceous and Tertiary
Coal-Bearing Rocks in the Western Part of the
Wind River Basin, Wyoming

By Nelson L. Hickling, Ralph C. Warlow, and John F. Windolph, Jr.

Abstract

Upper Cretaceous coal-bearing rocks of the Frontier
Formation in the western part of the Wind River basin
record the earliest accumulation of peat in swamps over-
lying a system of linear shoreline and delta lobe sand
bodies formed during marine regressive cycles.

The Upper Cretaceous Mesaverde Formation con-
tains numerous coal beds that formed from peat accumu-
lations over thick sand bodies related to distributary
channels, coastal barrier bars, and prograding delta sys-
tems. Thick coal beds such as the Signor represent still-
stands of long duration, and many of them contain ton-
steins indicating synchronous volcanic events.

The Upper Cretaceous Meeteetse Formation con-
tains the very thick Welton coal bed, which formed from
peat accumulating in an intermontane basin. Its high silica
and ash content results from rapid basin subsidence and
increased influx of volcanogenic sediments.

The nearly flat-lying beds of the basal Eocene Indian
Meadows Formation were deposited on an erosional sur-
face and are unconformable with steeply dipping strata of
the Mesaverde, Meeteetse, Lance, and Fort Union Forma-
tions. Early Eocene volcanic activity is recorded by numer-
ous thin tuff beds.

INTRODUCTION

Thirty-three stratigraphic sections of coal-bearing
rocks of Late Cretaceous to Tertiary age were measured in
the western part of the Wind River basin (fig. 1). The study
was conducted from June 1978 to August 1981 and was part
of an investigation of coal beds, their extent and distribu-
tion, and their stratigraphic relations to coal-forming envi-
ronments (Windolph and others, 1982). Investigations
included geologic mapping, core drilling, sampling of coal
beds, and establishment of stratigraphic, sedimentologic,
and structural relationships.

GEOLOGIC DISCUSSION

The thickness of the composite of 33 measured
sections exceeds 41,000 feet (ft). An Abney level was used

to correct for dip. See table 1 for thicknesses of formations
measured in sections. Locations of measured sections are
shown in figure 2. Exposures of coal-bearing strata are
limited to several isolated outcrops of gently dipping rocks
(10°-15°) in the south and southwest and steeply dipping to
overturned folded and faulted rocks in the north and
northwest parts of the area.

The coal-bearing rocks studied include the following,
from oldest to youngest: the Frontier Formation, Cody
Shale, Mesaverde Formation, Meeteetse Formation, and
Lance Formation, all of Late Cretaceous age; the Paleocene
Fort Union Formation; and the lower Eocene Indian Mead-
ows Formation. A generalized stratigraphic column for the
western portion of the Wind River basin is shown in plate 1.

The oldest coal-bearing strata measured are in the
upper part of the Upper Cretaceous Frontier Formation in
the north and northwest parts of the study area (fig. 2,
sections 22, 23, 24). These rocks record the earliest
accumulation of peat in swamps overlying a system of
linear shoreline and delta lobe sand bodies formed during
marine regressive cycles.

Coal beds in the Frontier Formation were formed in a
broad near-coastal swamp that developed on a system of
prograding deltas. The Wilderness coal bed (Windolph,
1982; pl. 1) locally ranges from 12 to as much as 32 inches
(in) in thickness. A near-surface sample had a calculated
rank of Bituminous C, but that rank is not considered
reliable.

Portions of the marine regressive Upper Cretaceous
Cody Shale are described, including the chalk and tuffa-
ceous zone at the base (section 22) and marine regressive
sandstone tongues in the upper part (sections 1, 9, 11, 13,
15-18, 26).

The most important coal beds in the Mesaverde
Formation, from base to top of the section, are in the
Maverick Spring coal zone and include the overlying
Signor, Beaver, and Shipton coal beds (pl. 1). These coals
also formed from peat accumulation over thick sand bodies
related to distributary channels, coastal barrier bars, and
prograding delta systems (Warlow, Hickling, and Win-

Geologic Discussion 1
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Figure 1. Index map of the Wind River basin.

dolph, 1986). Thick coal beds such as the Signor represent
widespread stillstands of long duration. Many of these coals
contain tonsteins, indicating synchronous volcanic events.

The Maverick Spring coal zone includes 2 to 10 coal
beds ranging from several inches to more than 42 inches in
thickness, and it has been correlated over the entire study
area. Nineteen samples from the Maverick Spring coal zone
showed the following calculated ranks: 11 samples, Bitu-
minous C; 5 samples, Subbituminous A; and 3 samples,
Subbituminous B (Windolph and others, 1982).

The Signor coal bed is approximately 225 ft above the
Maverick Spring coal zone and ranges from 36 to 240
inches in thickness. Seven samples showed the following

calculated ranks: 2 samples, Subbituminous A; 2 samples,
Subbituminous B; and 3 samples, Subbituminous C. The
Beaver coal bed, approximately 225 ft above the Signor,
ranges from 12 to 30 inches in thickness and is not as widely
distributed. A single sample of the Beaver showed a
calculated rank of Subbituminous A. The Shipton coal bed,
approximately 250 ft above the Beaver, ranges from 12 to
34 inches in thickness. This bed includes numerous ton-
steins and silicified fossil tree stumps. Three samples of this
bed had the following calculated ranks: 1 sample, Subbitu-
minous A; and 2 samples, Subbituminous B.

Coal beds in the Frontier and Mesaverde Formations
are generally low in ash content, but are slightly elevated in

2 Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.



Table 1. Thickness of formations measured in sections

[In feet-inches. Numbers in brackets are total formation thicknesses measured; solid lines indicate formations missing because of unconformity.
Abbreviations— Upper Cretaceous: Kf, Frontier Formation; Kc, Cody Shale; Kmv, middle plus lower member of Mesaverde Formation; Kmvs, upper
white sandstone member of Mesaverde Formation; Kme, Meectectse Formation; K1, Lance Formation. Paleocene: Tfu, lower member of Fort Union
Formation; Tfus, Shotgun Member of Fort Union Formation. Lower Eocene: Tim, Indian Meadows Formation]

Section Tim * Kf Kc Kmv Kmvs Kme KI Tfu Tfus Tim
1 79-3 [1,583-2] [189-8] 99-8
2 50-0 [1,292-5] [237-0] 165-0
3 300-7 [2,272-8] [971-6] 862-5
4 2872
5 181-0 [1,955-1] 345-5
6 349-91> 460
7 826-3 203-0
8 128-10 1,363-5
8a 141-3 123-10
8b 78-2
9 113-10 314-12
10 750 [1,842-1] [294-0] 11-10
11 301-3 131-7%4
11a 54-34
12 1,889-0
13 376-5 [2,060-21/2] [206-6] [621-8] [762-8] [810-9] 30-0
14 111-10 165-11
15 234-6 36641 1250
16 240-8 209-2 10-0
17 495-8 941-3
17a 623-2 184-7 224-2
18 155-1 1,110-5
19 1,571-5 50-0
20 119-11 [1,726-0] [346-2] [932-3] [164-3] [703-9] 161-2
21 200-0 [944-11] 545-0
22 151-7 740
23 173-6 1114
24 16-0 * 349-6 500-0
25 6946
26 378-10 40 35-0
26a 574-10 417-10
26b 50-0 622-8
27 219-8 60
Totals 160 674-7 4,240-11 20,3142 2,545-4Y/> 3,363-1 3,929-2 1,675-3 3,562-2  748-8
Grand total 41,0694/

* Thrust fault places Frontier Formation on top of Indian Meadows Formation.

total sulfur content owing to their proximity to areas that
underwent marginal marine depositional processes.

Section 7 includes an unusual sequence of red shale
beds, conglomerate and smectitic clay, and impure coal that
represents a portion of a sediment transport and depocenter
that was subject to subaerial oxidation and biodegradation
(Windolph, 1984).

Strata in the upper part of the Mesaverde Formation
appear to have been deposited on an upper delta plain or
alluvial plain, as suggested by the absence of significant
coal beds, discontinuity of units, and lenticular distributary
channel sandstones. Measured sections of the Mesaverde
Formation range in thickness from 1,530 to 2,300 ft
(sections 2, 5). The upper member of the Mesaverde

Formation, the white sandstone member of Troyer and
Keefer (1955), consists of a white to very light gray tabular
sandstone as much as 450 ft thick. This high-energy,
winnowed, marine transgressive sandstone unconformably
overlies the main body of the Mesaverde Formation. The
unconformity is most prominent in the northwestern part of
the study area, where the Mesaverde Formation thins as
much as 410 ft in a westerly direction from section 1 to
section 2 to section 8 (Windolph and others, 1986).

The Meeteetse Formation of Late Cretaceous age
conformably overlies the Mesaverde Formation. The Mee-
teetse Formation varies widely in outcrop thickness and is
absent in many areas owing to erosional beveling, changes
in the depositional environment, and tectonic deformation.

Geologic Discussion 3



109°

i I
Washakie Range HOT_SPRINGS COUNTY
HORSE CREEK ANTICLINE

—

43°30°
s-23
s-22
Wilderness

SHELDON DOME \,
ANTICLINE

- Observed contact — Dotted where
projected from the subsurface

A_A_A  Thruyst fault-- Sawtesth on upper plate

» ¢ * Anticline - Direction of plunge shown by

arrow on axis

<—I—> Dome 17750
%%,
©
%,
0 5 10 15 MILES £
| ! L ]
T T T T
0 5 10 15 20 KILOMETERS

HUDSON LANDER

108°30"
T

Jenkins 1 _ - -
Mountain
- Uy

Shc;igun me
Shotgu%““e

¢ TOM BROWN GAS WELL
No. 20-23

><‘ PAVILLION DOME

Ocean;
~Lake

(s
)5—1\:? it

EXPLANATION
Kl Lance Formation
Kme Meeteetse Formation WINKELMAN - -
Kmv Mesaverde Formation R
Kf Frontier Formation
i AGE CREEK
lﬁ! Measured section ANTICLINE

Riverton ¢ ALKALI BUTTE

ANTICLINE

RIVERTON DOME

EMIGRANT TRAILS %
THRUST FAULT

‘ Kmv

BEAVER CREEK
DOME  S-26

ANTICLINE

e®Lander

Figure 2. Map of the western part of the Wind River basin, Wyomin
Cretaceous Frontier, Mesaverde, Meeteetse, and Lance Formations and

showing outcrops of the coal-bearing Upper
cations of measured stratigraphic sections. The

&

folded structures of the area are clearly outlined by these outcrops and, for map clarity, the other formations were

omitted.

Exposures of the Meeteetse Formation are thickest near
Shotgun Bench, where sediments accumulated in the rap-
idly subsiding trough of the Shotgun Butte syncline
(Warlow and others, 1988). Measured Meeteetse sections
range from O to 944 ft in thickness and include 24 coal beds
(sections 20, 21).

The Welton coal bed in the Meeteetse Formation was
formed in an intermontane basin. Its higher silica and ash
content is due to rapid basin subsidence and increased influx
of volcanogenic sediments. Further restriction from marine
influences accounts for its lower total sulfur content (Win-
dolph and others, 1986). The Welton crops out approxi-
mately 800 ft above the base of the Meeteetse Formation
and ranges from 36 to more than 120 inches in thickness.
Three samples of the Welton had a calculated rank of
Subbituminous A.

4

Section 13, near Jenkins Mountain, includes 620 ft of
Meeteetse Formation and contains six coal beds. Southeast
of Little Dome the Meeteetse Formation is truncated by an
unconformity at the base of Eocene strata. As many as 100
coal beds have been identified from well logs in the deeper
part of the basin, where the Meeteetse Formation thickens
to as much as 4,500 ft and coals reach as much as 240
inches in thickness (Windolph and others, 1986).

Upper Cretaceous strata of the Lance Formation are
divided here into a lower sandstone member, a middle
ridge- and cliff-forming resistant sandstone member, and an
upper nonresistant member. The lower member is lenticular
and consists of yellowish-brown, fine- to coarse-grained
sandstone units which are thick bedded to massive and
locally contain high-angle crossbeds. The basal 10 ft of this
member contains abundant fragments of petrified wood,

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.



dinosaur bones, and lenses of lag gravel as much as 4 in
thick (sections 3, 13, 20, 21,). The middle member is well
exposed and consists of white to very light gray, fine- to
coarse-grained sandstone with a few scattered thin medium-
gray shale beds. It ranges from 100 to 900 ft in thickness.

The upper member is easily eroded, is poorly
exposed, and consists of medium-gray smectitic shale
which includes several impure coal beds less than 1 ft thick
(section 3). This member coarsens upward to light-gray
sandstone, then grades from gray to olive-gray shale and
becomes less smectitic toward the top. The upper member is
approximately 1,050 ft thick near Shotgun Butte (section
3). Measured thicknesses of the Lance Formation range
from O to 2,272 ft.

The Paleocene Fort Union Formation is restricted in
outcrop to the north-central part of the study area in a
structural trough aligned with the Shotgun Butte and Shot-
gun Bench synclines (Warlow and others, 1988). Fort
Union Formation thicknesses range from 0 to 1,833 ft in
measured sections (section 3). Near the center of the Wind
River basin, east of the study area, electric well logs
indicate as much as 4,500 ft of Fort Union Formation in the
subsurface. The Fort Union Formation is divided into two
members: the unnamed lower member and the Shotgun
Member (Keefer, 1961). The lower member consists of
coarse conglomerate and sandstone which are medium gray
to light yellowish brown and lenticular and contain rounded
quartz pebbles, chert, and petrified wood. Sandstone units
are medium light gray, fine to coarse grained, and thin to
thick bedded. East of Shotgun Butte the lower member
grades upward into finer grained thin-bedded sandstones
and shale and wedges out entirely south of Jenkins Moun-
tain. The basal contact of the lower member in most places
is angularly unconformable with underlying strata, but
locally parallel dips may be similar, making this contact
difficult to locate. Most contacts are marked by a thick zone
of conglomerate with dark-brown to black manganiferous
and ferruginous cement and thick bands of siderite (section
3).

The Shotgun Member consists of medium-gray to
light-greenish-gray shale with intervals of slightly carbon-
aceous bentonitic shale, several thin beds of medium-gray
calcareous sandstone and siltstone, and occasional thin beds
of lignite.

The nearly flat lying beds of the basal Eocene Indian
Meadows Formation were deposited on an erosional surface
and are unconformable with steeply dipping strata (in order
of increasing age) of the Fort Union, Lance, Meeteetse, and
Mesaverde Formations. Strata of the Indian Meadows
Formation consisting of as much as 4,500 ft are herein
divided informally into a lower and an upper member. The
lower member consists of medium-gray to grayish-red to
dark-reddish-brown conglomerate, arkosic sandstone, silt-
stone, and shale, a few thin-bedded freshwater limestone
beds, and light- to medium-gray bentonitic shale beds. In

the northwestern part of the Wind River basin, conglomer-
ate beds consist of rounded boulders of Precambrian crys-
talline, Paleozoic, Mesozoic, and earliest Tertiary rocks,
some of which exceed 15 ft in diameter (Warlow and
others, 1986). Early Eocene volcanic activity is recorded by
numerous thin, white to light-gray tuff beds. The western-
most tuff beds occur in the southeast corner of the Eagle
Point Quadrangle near the Armstrong coal mine (Warlow
and others, 1988). Two tuff beds are present near
Hudson, and at least five are exposed near Alkali Butte.
Thicknesses of the tuff beds range from a few inches to as
much as 5 ft, and the beds generally contain fossil root
impressions.

The upper member of the Indian Meadows Formation
consists of distinct layers of grayish-red to variegated silty
shale, smectite, and tuff; thin, dark-gray to purple, lignitic,
carbonaceous shale beds; and several lenticular conglomer-
ate beds. Only basal portions of the Indian Meadows
Formation in the study area were measured.

Numerous coal beds were described in the Lance,
Fort Union, and Indian Meadows Formations, but none of
them reached resource thickness (30 in) in the study area.
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Measured section 1: Cody Shale through Meeteetse

Formation
Location: Shotgun Butte Quadrangle, Wyoming (7.5 min)

Start: NW-NW-SE sec. 14, T. 6 N., R. 1 E. Presented from oldest to

youngest
End: SW-SW-NE sec. 23, T. 6 N.,R. 1 E.
Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.
Strike 270°, Dip 30° S.

Upper Cretaceous:
Cody Shale:

1.

2.

10.

11.

Shale, medium-gray, thin and evenly bed-
ded, weathered ----------------m-n--
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, crossbed-
ded, very calcareous, weathered------
Shale, medium-dark-gray, thin and
evenly bedded, carbonaceous; gypsum
crystals on surface ------------------

. Limestone, medium-gray, very fine

grained, grading to mudstone --------
Shale, medium-gray to medium-dark-
gray, slightly carbonaceous, few thin
limestone beds =1 in thick; few thin,
very fine grained sandstone beds with
crossbeds up to 6 in thick, slightly
Silty =----- e
Sandstone, medium-light-gray, very fine
grained, thin-bedded, crossbedded,
silty to shaly, very calcareous; few thin
limestone beds, scattered weathered
pyrite nodules, Y4 inch in diameter; few
resistant sandstone beds *8 in thick--
Shale, medium-gray, silty, sandy; l-in
calcareous beds and *1-in sandstone
beds, basal 6 in medium-dark-gray,
carbonaceous ------------=s=---m--n-

. Sandstone, medium-light-gray, very fine

grained, silty; few shale interbeds ----
Shale, medium-gray, very fine grained,
sandy, poorly bedded; sharp, locally
slumped with convoluted bedding; cal-
careous beds up to 3 in thick --------
Sandstone, medium-light-gray, very fine
to fine-grained, calcareous, massive
contorted bedding, 40-45 percent
quartz; light and dark mineral grains,
pyrite nodules in top 1 ft, convoluted
bedding fills channels in unit 9-------
Sandstone, medium-light-gray, very fine
grained, thin-bedded at base, thick-
bedded at top, silty to shaly, slightly
carbonaceous -----------------------
Total measured thickness of Cody

Mesaverde Formation:

12.

Sandstone, medium-light-gray, very fine
grained to medium-grained but mostly
fine-grained, thick-bedded to massive,
45 percent quartz; few fractures filled
with quartz, thinning to NW.; upper
+2 ft very calcareous with siderite; few
crossbeds and calcareous beds 3-10 ft
thick on top. Top part thin bedded with
weathering cavities up to 1 ft in diam-

Thickness
Ft in
1 0
6 0
13 0
4
17 0
14 0
3 0
2 0
5
13 0
9 6
79

oo

eter, topset and foreset bedding, indic-
ative of deltaic distribution ----------

13. Siltstone, medium-gray, very fine
grained, sandy, thin and evenly bed-

14. Shale, medium-gray, thin and evenly bed-

15. Shale, dark-gray to grayish-black, car-
bonaceous to canneloid; includes Y2-
in-thick coalified stem at base, gypsum
crystals =1 inch in diameter; 2 in coal
6 in below top, bright to dull with
fusain, on 6 in of underclay, grayish
brown to brownish black with fossil

16. Shale, medium-gray, sandy to silty, cal-
careous, thin and evenly bedded -----
17. Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, dark
and light mineral grains -------------
18. Shale, grayish-brown, thin-bedded, very
carbonaceous, few fossil roots and
plant fragments ---------------------
19. Shale, medium-gray to light-grayish-
brown, abundance of fossil plant frag-
ments, stems, and roots (underclay) --
20. Coal, bright, few thin bony partings, resin
blebs and gypsum grains weathered --

Bottom of Maverick Spring coal zone

21. Shale partings, light-grayish-brown with
resin blebs --------c-cevcnacaaaaaaas
22. Coal, impure, bright, sulfur stains, resin
blebs, mud balls up to 3 inches in
diameter with parting----------------
23. Shale, medium-gray, thin and evenly bed-
ded, 2 in of limestone 1 ft below top-
24. Sandstone, medium-light-gray, very fine
grained, silty and shaly with pyrite
nodules Y2 inch in diameter ---------
25. Shale, medium-gray, thin and evenly bed-
ded ---------cmme e
26. Underclay, light-grayish-brown, carbo-
naceous, fossil roots ---~--=-m-nuue-n
27. Coal, impure, bony, resin blebs, gypsum
crystals -----------o--eemmamaeeaa
28. Siltstone, light-grayish-brown to medium-
gray, thin and evenly bedded, silty to
sandy, few coal fragments and fossil
trunks =1 inch in diameter ----------
29. Shale, medium-dark-gray, carbonaceous,

30. Shale, medium-gray to light-grayish-
brown, few fossil plant fragments and-
rootlets at base ------------evonun---

31. Sandstone, medium-light-gray to medium-
gray, very fine grained, silty, crossbed-
ded, pyrite nodules and bands--------

32. Shale, medium-gray, thin- to poorly bed-
ded--------ocmmomemm oo

33. Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded ---------cccccimmmmm e

Thickness
Ft in
90 0
6 0
6 0
3 0
3 7
3 6
7
2 0
10
1
1 1
3 6
3 0
1 0
3

1¥2
1 8
1
1 8
6 0
8 8
9 0
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34.

35.

36.

37.

38.

39.

42,

43,

47.
48.

49.
50.
51

52.

53.
54.

55.

56.

57.

58.

Underclay, medium-gray to light-grayish-
brown, nonbedded, fossil rootlets, very
carbonaceous; upper 1 in fissile, carbo-
naceous dark-gray shale -------------

Sandstone, medium-light-gray, very fine
grained, with 6-in silty shale parting in
middle of unit ------~-------coono-

Underclay, medium-gray to light-grayish-
brown, nonbedded, fossil rootlets ----

Coal, bright to dull, abundant resin blebs,
some gypsum crystals, fossil plants,
fine to medium cleats ---------------

Shale, medium-gray, carbonaceous, fossil
plant fragments ---------------------

Siltstone, medium-gray, interbeds of very
fine grained sandstone---------------

. Underclay, medium-gray, nonbedded ---
41.

Shale, carbonaceous, thin and evenly bed-
ded, fossil plant fragments-----------
Shale, medium-gray, thin and evenly bed-
ded, silty---=-----mcmcmomoeiooa
Sandstone, medium-light-gray, very fine
grained, thin and evenly bedded,
locally sideritic -=----====-=====-----
Underclay, medium-gray, fossil rootlets -

. Shale, medium-dark-gray to dark-gray,

carbonaceous ------=--=======c=acau-

. Under clay, medium-gray to light-grayish-

brown, carbonaceous, fossil rootlets - -

Sandstone, medium-light-gray, very fine
to fine-grained, abundant large solution
cavities in basal 6 ft; basal part thin
bedded, crossbedded, pyrite nodules,
40-45 percent quartz, dark and light
mineral grains; central part is massive;
upper 6-12 ft thin bedded and very fine
grained with crossbeds, few calcareous
beds ------m-mmmem e

Shale, medium-gray to medium-dark-
gray, carbonaceous------------------

Sandstone, mecium-light-gray, very fine
grained, siltstone laminations --------

Shale, medium-dark-gray, thin and
evenly bedded, carbonaceous --------

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded; fossil roots
in upper *1 ft, shaly to silty, nonbed-
ded ----omommemm e

Coal, bright, weathered ----------------

Underclay, light-grayish-brown  to
medium-gray, fossil roots, slightly
Silty ---------mmmm e

Coal, weathered, bright to dull with
fusain; resin, gypsum, and sulfur
stains; cleats------------ccccmamononn

Underclay,  light-grayish-brown  to
medium-gray, fossil roots------------

Coal, dull to bright with fusain, gypsum
crystals, sulfur stains, resin blebs,
weathered ------------c-momoooeono-

Shale, medium-gray, silty, good fossil
leaf impressions and stem fragments- -

Thickness

Ft

—

32

in

oo

41>

59.

61.

62.
63.

65.

66.
67.

68.
69.

70.
71.

72.

73.
74.
75.

76.

77.

78.

79.
. Underclay, medium-gray, poorly bedded,

81.
82.

83.

84.

8s.
86.

Sandstone, medium-light-gray, very fine
grained, silty, fossil roots and plant
fragments -----------ecoommmmonoen-

Underclay, medium-gray, fossil roots,
silty; upper 6 in light-grayish-brown,
carbonaceous ----=-------==cc-co-uo-

Coal, bright, abundant resin, gypsum,
medium --------s-oommmmmeo oo

Shale (underclay), silty, fossil plant frag-
ments and Toots------=----=-----=uux
Coal, impure------------c--m-commouoan
Shale, light-grayish-brown, carbona-
ceous, fossil plant fragments, gypsum-
Shale, medium-gray, thin and evenly bed-
ded, pyrite nodules, gypsum---------
Underclay, medium-gray, fossil roots,
nonbedded ----~----c-neococaomanan
Coal, bright, banded, amber, gypsum ---
Shale, medium-gray to light-grayish-
brown, poorly bedded, silty----------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, crossbedded,
silty, pyrite nodules, slightly calcare-
ous, fossil roots--=--=---=--=-enomomnun
Underclay, medium-gray, fossil roots ---
Shale, carbonaceous, - light-grayish-
brown, thin and evenly bedded, fossil
plants - - ------c-emoiomee e
Shale, medium-gray, thin and evenly bed-
ded, fossil plants---------------=----
Sandstone, medium-light-gray, weathers
light-gray-brown, very fine grained,
calcareous, thin-bedded and crossbed-
ded, silty; thick bedded at top. Basal
part fills channels in unit 75 ---------
Shale, medium-gray, silty, sandy lens 6+
in thick --------------mmcmmeeeean
Sandstone, medium-light-gray, very fine
grained, thick-bedded; few pyrite nod-
ule bands, shale laminations; upper 3 ft
thin bedded, fossil roots in upper 6 in-
Coal, bloom ~-=----====acucmcmmoncanan

fossil roots --~---------ceemomcnmaaae
Coal, bloom, impure ------------------
Tonstein, very light grayish red to medium-
[l R
Coal, mostly shale, volcanic ash, or car-
bonaceous layers, detritus, sandstone
above, irregular and channels --------
Sandstone, medium-light-gray, very fine
to fine-grained to medium-grained, thin-
bedded to massive, pyrite nodules very
calcareous; 1 ft of shale chip conglom-
erate S ft above base; abundant weath-
ering cavities ---------------o-oomon
Underclay, medium-gray, fossil roots ---
Sandstone, medium-dark-gray, very car-
bonaceous, very fine grained, silty,
abundance of carbonaceous material - -

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft in

6

1 6

8

3

4

2

1 4

3

1 2

5 6

3 0

4

1 4

1 4

7

2

9

5 6

2 0

5 0
g

3 6

3

3

8

25 0

3 0
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87.
88.

89.

90.

Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, weathers
yellow brown,; thin bedded, very fine to
fine grained, very calcareous---------
Underclay, medium-gray, fossil rootlets,
pyrite nodules ------------ccceoeon--
Coal, bloom, under shale --------------

Top of Maverick Spring coal zone

91.

92.

93.

94.

95.
96.

97.

98.

99.

100.

101.

102.

103.

104.

105.
106.
107.
108.
109.

110.

Shale, medium-gray, weathered, thin and
evenly bedded, possibly slump-

Sandstone, medium-light-gray, fine- to
medium-grained, massive, pyrite nod-
ules Y4 inch in diameter, crossbedded;
upper half of unit thin bedded; contains
few thin calcareous siltstone and sand-
stone interbeds; friable, fractures filled
with quartz------------------ooc---

Limestone, yellow-brown, weathered,
brittle, very fractured, top channeled
and filled by unit 94 ----------------

Sandstone, medium-light-gray, very fine
to fine-grained, massive, pyrite nod-
ules up to 1 inch in diameter; solution
cavities lens-shaped in upper 5 ft; very
calcareous-----------------o-o-oo---

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, medium-dark-gray in basal 1 ft;
upper part medium gray, nonbedded- -

Siltstone, weathered yellow brown, very
calcareous, brittle, broken pyrite nod-

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, calcare-
ous, pyrite nodules-------------u----

Underclay, medium-gray, fossil rootlets
with coal fragments -----------------

Sandstone, medium-light-gray, very fine

to fine-grained, calcareous, lens-
shaped -------------mcmoomceeaas
Shale, medium-gray, silty, thin and

evenly bedded; pyrite nodules and scat-
tered bands of pyrite in central part
with very fine grained sandstone,
slightly carbonaceous at top----------
Sandstone, medium-light-gray to light-
gray, very fine grained, silty---------
Underclay, medium-gray, nonbedded,
silty, few fossil roots, 3 in of carbona-
ceous laminations at top-------------
Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, cross-
bedded, very calcareous; upper +5 ft
very fine grained, silty, thin bedded --
Underclay, medium-gray, fossil rootlets -
Coal, bloom -----------ccmcmmmmanonann
Shale, medium-gray, poorly bedded, few
calcareous zones ------==---c---cu--n
Sandstone, medium-light-gray, very fine
grained, thin-bedded, crossbedded----
Shale (underclay), medium-gray, lower 1
in carbonaceous---------------------
Sandstone, medium-light-gray, very fine

Thickness
Ft in
1 2
5 0
11 2
3

1 0
28 0
8 0
9 0
10 0
4 5
4 0
3 0
5 0
2 0
8 0
3 0
2 0
11 0
2 0
3

9 0
4 0
4 0

111.
112.
113.
114.
115.
116.

117.

118.

119.

120.
121.
122.

123.
124.

125.

126.

127.

128.

129.

130.
131.
132.
133.
134,
135.

136.

to fine-grained, thin-bedded to mas-
sive, few medium grains, fossil roots in
upper 6 in------------2cmemameanann
Shale, medium-dark-gray, carbonaceous,
fossil plant fragments, thin and evenly

Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray, thin- to poorly bed-
ded ----------mm e
Siltstone, dark-brown; very fine grained
sandstone, very calcareous-----------
Shale, medium-gray, thin and evenly bed-
ded -----mcmmmme e
Sandstone, medium-light-gray, weathered
brown, very fine grained, thin- to thick-
bedded, very calcareous -------------
Shale, medium-gray, poorly bedded;
upper 1 ft carbonaceous, thin and
evenly bedded -~------------cucuuue-
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, very cal-
CAIEOUS -=-====~=--=--=-=coccomoonnn
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, thin-bedded, fossil roots in
upper 6 in---------------o-meoeneo-
Underclay, medium-dark-gray, silty, fos-
sil rootlets-------------mommmmonnonn-
Coal, bloom ---------=--=mnmcmemeeaan
Shale, medium-gray to medium-dark-
gray, slightly carbonaceous, silty;
upper 1 ft very fine grained sandstone,
thin-bedded with pyrite nodules ------
Sandstone, medium-light-gray, very fine
to medium-grained, massive, fills
channels in unit 124, lens-shaped, thin-
bedded, crossbedded ----------------
Underclay, medium-gray, fossil roots
(coalified roots), 6-in-thick thin-
bedded sandstone 2 ft 5 in below top;
upper 4 in contains sandy detrital coal
fragments ----------c--mmmommonoaan
Sandstone, medium-light-gray, fine-
grained, thick-bedded to massive, scat-
tered pyrite nodules, solution cavities-
Shale, medium-gray, poorly bedded,
sandy --------om-ommmeim e
Sandstone, medium-light-gray, very fine
grained, thin-bedded, Ys-in-diameter
pyrite nodules ----------sc-mnmonoan-
Underclay, medium-gray, fossil roots,
carbonaceous streaks -----------=----
Coal, impure, shaly, bright bands-------
Underclay, medium-gray, fossil roots ---
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Underclay, poorly bedded, silty, fossil
roots; upper 6 in very carbonaceous --
Coal, bright, gypsum grains, sparse resin

Shale, light-grayish-brown, carbona-
ceous, abundance of bright coal streaks

Appendix
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[\

33

10

Thickness

in

1



12

137.
138.
139.

140.

141.

142,

143.

144.

145.

146.

147.
148.

149,
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.

161.
162.

163.

164.
165.
166.

167.
168.

and fossil plant detritus--------------
Coal, bright, gypsum grains, resin blebs-
Shale, medium-gray, poorly bedded-----
Siltstone, medium-gray, very fine

Underclay, medium-gray to medium-dark-
gray with carbonaceous shale, fossil
roots and plant fragments------------

Coal, bright, resin, gypsum grains,
closely spaced cleats ----------------

Shale, medium-gray, thin and evenly bed-
ded; 3-in-thick calcareous siltstone in
middle of unit ----------ccceemaa.

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------

Underclay, medium-gray, poorly bedded,
upper 6 in carbonaceous shale, thin and
evenly bedded, fossil plant fragments-

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded at base,
thick-bedded at top with 1-ft-thick
medium-gray shale, thin and evenly
bedded, carbonaceous in middle of

Siltstone, medium-gray,
grained, sandstone -----------coaooon
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, thin-bedded ----------------
Underclay, medium-gray, poorly bedded,
fossil T00tS ---------ommoomoa
Coal, bright, weathered -----~----------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, weathered
light-brown, very fine grained, thin-
bedded, silty, very calcareous--------
Shale, medium-gray, poorly bedded- ----
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, lens-
shaped --------------cocmcmas
Shale, medium-gray, thin and evenly bed-
ded ~------oe e
Sandstone, medium-light-gray, very fine
grained, silty, calcareous ------------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, calcareous-
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, top 6 in
very carbonacedus ------------------
Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded -
Shale, medium-gray, poorly bedded- ----
Sandstone, medium-light-gray, weathered
brown, very fine grained, silty, very
calcareous----------=--ooeoooooaonn
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine

Thickness
Ft in
7

5

2 5
1 2
6 5
3

3 0
3 0
3 0
6 0
3 0
3 0
1 5
2 0
2

2 0
1 6
1 8
2 0
2 0
4

1 0
1 0
2 2
5

1 5
1 7
1 5
5 0
9 0
11 0
8 0

169.

170.

171.

172.
173.

174.

175.

176.

177.

178.

179.

180.

181.
182.
183.
184.
185.

186.

187.

188.

189.

190.

191.
192.

193.

grained, thin-bedded, silty -----------
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, carbon-
aceous in upper 1 ft-----------ccuo--
Sandstone, medium-light-gray, very fine
to fine-grained, thin and irregularly
bedded with shale chip conglomerate -
Shale, medium-gray, thin and evenly bed-
ded ------mmmmr e
Underclay, silty, sandy, fossil roots-----
Shale, medium-gray, thin and evenly bed-
ded -----mmommom
Siltstone, medium-gray, thin and evenly
bedded, very calcareous --~----------
Shale, medium-gray, thin and evenly bed-
ded; basal 2 in very carbonaceous,
fossil plant fragments --------cnun---
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, fossil
plant fragments -------------=--cuu--
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, pyrite nod-
ules ¥4 inch in diameter -------------
Shale, medium-gray to medium-dark-
gray, very carbonaceous in basal 1 ft
and top 1 ft, slightly silty in central

Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, iron-
stone band at base ---------cecucma--

Shale, medium-dark-gray, thin and
evenly bedded, very carbonaceous----

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------

Underclay, medium-gray, fossil rootlets -

Coal, impure, shaly ----------cccuauuen

Shale, medium-gray, thin and evenly bed-
ded, fossil plants----------ccuemcuan.

Sandstone, medium-light-gray, fine- to
medium-grained, pyrite nodules 1 inch
in diameter, crossbedded, thin and
irregularly bedded, shale chips and silt-
stone fragments up to 5 inches in diam-
eter, solution cavities----------------

Siltstone, medium-gray, very fine
grained, thin-bedded, sandstone ------

Sandstone, medium-light-gray, very fine
grained, crossbedded, thin-bedded,
Silty -------mm e

Shale, medium-gray, thin-bedded, very
silty, upper part graded--------------

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, ripple
bedding, mica flakes; basal half of unit
friable, upper part very calcareous,
sparse pyrite nodules ----------------

Siltstone, medium-gray, very fine
grained, sandy-----------------o---.

Shale, medium-gray, thin and evenly bed-
ded, slightly fissile--------vnvnuuu--

Siltstone, medium-gray, thin-bedded,
pyrite nodules, very calcareous, brittle

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.
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194.

195.
196.
197.

198.

199.
200.

201.

202.

203.

204.
205.

206.
207.

208.
209.

210.
211.

212.

213.

fracture -------------ccocomeoo
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, grades
upward; 1-in coal fragments 7 in above
base, very friable in basal 6 in, cross-
bedded, thin and evenly bedded, top 2
ft channeled; shale chips in basal *2 ft,
solution cavities, fine- to medium-
grained where massive --------------
Shale, medium-dark-gray, thin and
evenly bedded, very carbonaceous----
Siltstone, medium-gray, very fine grained
sandstone, very calcareous-----------
Shale, medium-gray, thin and evenly bed-
ded; upper 6 in slightly carbonaceous-
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin- to thick-bedded, crossbed-
ded, carbonaceous fragments, friable,
top =1 ft; scattered pyrite nodules 12
inches in diameter, base undulates,
sparse mica flakes; 1-ft-thick medium-
gray shale lens with 4-in-diameter
pyrite nodules, 1 ft below top; upper 1 ft
very calcareous --------=-==---=-----
Shale, medium-dark-gray, slightly car-
bonaceous at base-------------------
Siltstone and very fine grained sandstone,
medium-gray --------------ccceomnn-
Underclay, poorly bedded to nonbedded,
fossil roots, upper 1 ft medium-dark-
gray carbonaceous shale-------------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, dark and light
mineral grains, sparse mica flakes,
pyrite nodules ------------omaoooo-n
Sandstone, medium-light-gray, very fine
grained, crossbedded, Ys-in pyrite nod-

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------
Underclay, medium-gray, nonbedded,
silty, fossil rootlets------------------
Coal, impure, weathered ---------------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, light-brownish-gray, carbona-
ceous, fossil plant fragments---------
Coal, bright, abundance of resin blebs --
Bone, shaly-----~--~-=--ccccmeeeoo
Shale, medium-gray to medium-dark-
gray, carbonaceous in places; 4-in-
thick ironstone band 4 ft above base,
2-in-thick ironstone bands 1 ft and 3 in
below top; top contact sharp and undu-
lating, base channeled---------------
Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, massive at base, crossbed-
ded, pyrite nodules, thin-bedded at top,
solution cavities ---------=----------
Shale, medium-dark-gray, thin and
evenly bedded, carbonaceous fossil
plant fragments -----------cecuou--

Thickness
Ft in
5
12 3
2 6
3 4
3 0
12 3
1 9
3 0
3 0
7
6
1 5
2 6
1
1 2
2 1
4
5
9 2
15 8
3 0

214.

215.

216.

217.

218.

219.

220.

221.

222.
223.

224,
225.

226.

227.

228.

229.

230.

231.

Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded to mas-
sive, crossbedded, solution cavities,
pyrite nodules -------------c-cmonnnn

Shale, medium-gray, thin and evenly bed-
ded ------mmmmmee e

Underclay, medium-gray, nonbedded,
fossil rootlets ---=-=--===acccmcauuaan
Shale, medium-dark-gray, thin and

evenly bedded, carbonaceous, coaly,
fossil plant material -----------------
Shale, medium-gray, thin and evenly bed-
ded -------ememmr
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin-bedded, solution cavities,
fractures filled with quartz, few scat-
tered pyrite nodules *Y4 inch in diam-
eter; 22-in silty lens 8 ft above base,
crossbedded, ripple beds, top *2 ft
very calcareous with 4-in-thick calcar-
eous siltstone 2 ft below top of unit --
Sandstone, medium-light-gray, very fine
grained, silty with shale laminations,
thin-bedded, friable, dark and light
mineral grains, micaceous solution

cavities, carbonaceous laminations,
crossbedded ------------cmcomaunoo
Underclay, medium-gray, nonbedded,
fossil roots, shaly-------------------
Coal, impure, shaly ------------ucouoo-
Shale, medium-dark-gray, thin and

evenly bedded, carbonaceous, gyp-

Shale, medium-gray, thin- to poorly bed-
ded ---------mmemm e
Sandstone, medium-light-gray, very fine
grained, silty, sparse mica, dark and
light mineral grains, thin- to irregularly
bedded, iron-stained-----------------
Underclay, medium-gray, nonbedded,
shaly, 1-ft-thick calcareous zone 1 ft
above base, fossil roots, upper 4 in thin
and evenly bedded, carbonaceous
shale, medium-dark-gray ------------
Sandstone, medium-light-gray, very fine
to fine-grained, silty, dark and light
mineral grains, thick-bedded; basal +2
ft thin bedded, very calcareous, brown-
Shale, medium-dark-gray, silty, carbon-
aceous, fossil plant fragments and
coaly laminations, top grades upward
into unit 230 ----------oommimaoon
Sandstone, medium-light-gray, very fine
grained, slightly silty with pyrite nod-
ules, thin- to thick-bedded; irregularly
bedded 6-in-thick shale lens 2 ft below
top, top thin bedded, very calcareous-
Underclay, medium-gray to medium-dark-
gray, fossil rootlets, very carbona-
ceous, coal laminations, silty --------
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232,

233,
234,

235.

236.

237.

238.

239.

240.

241.

242,

243,

244,

245.

246.
247.

248.

249.

250.

251.

252.

253.

254.
255.

256.

Sandstone, medium-light-gray, weathered
light gray, very fine grained ---------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, crossbedded, dark and light
mineral grains, very calcareous, thin
and irregularly bedded---------------
Shale, medium-gray, thin- to poorly bed-
ded, top grades into unit 236 --------
Sandstone, medium-light-gray, very fine
grained, silty, dark and light mineral
grains, thin and irregularly bedded ---
Sandstone, medium-light-gray, very fine
grained, pyrite nodules crossbedded,
shaly at base, very calcareous--------
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
silty, thin-bedded -------------------
Shale, medium-dark-gray, carbonaceous,
fossil plant material -----------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray to medium-dark-
gray, carbonaceous in upper 2 ft -----
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light grains,
pyrite nodules, thin-bedded, crossbed-
ded, solution cavities----------------
Shale, medium-dark-gray, carbonaceous,
thin and evenly bedded, fossil plant
fragments ----------ccommmmioacnoon
Siltstone, medium-gray, thin-bedded,
very fine grained sandstone ----------
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, fossil
plant fragments ---------=----ccmo--
Limestone, medium-gray, silty, brittle --
Shale, medium-dark-gray, carbonaceous,
medium-gray, top grades into unit 248-
Sandstone, medium-light-gray, very fine
grained, very silty, thin-bedded, solu-
tion cavities ------------cmomcmomoon
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------
Sandstone, medium-light-gray, very fine
grained, silty, dark and light mineral
grains, sparse mica, thin-bedded,
pyrite nodules ------------ccccnoo
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, very cal-
CATEOUS === -======m=m=mmmmmmaaoaen
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, fossil
plant fragments ---------------------
Limestone, medium-gray, silty, brittle --
Shale, medium-dark-gray, gypsum,
coaly -=--mmmmmmm e
Sandstone, medium-light-gray, very fine
grained, very silty, thin and irregularly
bedded------------mcememcei

Thickness
Ft in
1 4
1 10
2 0
5 0
1 4
10 0
4 0
1 0
2 2
4 10
2 3
3 0
1 0
3 0
1 6
2 0
1 2
2 0
1 1
1 3
9

4 0
1 10
7 0
1 9

257.

258.

259.

260.

261.

262.
263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.
276.
2717.
278.
279.
280.
281.

282.

Shale, medium-dark-gray, thin and
evenly bedded, carbonaceous, fossil
plant fragments, top sharp -----------

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded; contains 4-
in-thick shale lens 8 in below top,
medium dark gray, carbonaceous, top
sharp -----=scccmccmmmc e

Shale, medium-dark-gray to medium-
gray, slightly carbonaceous, thin and
evenly bedded ------------cccneannn-

Siltstone, medium-gray, very fine grained
sandstone, calcareous ---------------

Underclay, medium-dark-gray, carbona-
ceous with coal lamination and frag-
ments, fossil roots ------------------

Coal, bright, abundance of resin blebs,
gypsum crystals---------------coo---

Siltstone, medium-gray, thin and evenly

Sandstone, medium-light-gray, very fine
grained, very silty, thin and irregularly

Shale, medium-gray, slightly carbona-
ceous, thin and evenly bedded -------
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
silty, thin-bedded, mica -------------
Underclay, medium-gray, fossil rootlets -
Coal, impure------------c-momomocmonn
Shale, medium-gray to medium-dark-
gray, basal 6 in very carbonaceous with
coal laminations --------------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, mica -----
Shale, medium-gray, thin and evenly bed-
ded, pyrite nodules, top sharp--------
Sandstone, medium-light-gray, very fine
to fine-grained, massive, pyrite nod-
ules, very calcareous, solution cavities,

Shale, medium-dark-gray, thin and
evenly bedded, silty, carbonaceous; at
top coal and fossil plant fragments ---

Sandstone, medium-light-gray, very fine
grained, silty, dark and light mineral

grains, thin-bedded, crossbedded,
irregularly bedded-------------------
Underclay, medium-gray, fossil rootlets -
Coal, impure------------=-ccomoomouon

Shale, medium-gray to medium-dark-
gray, carbonaceous------------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Bentonite, light-olive-gray, gypsum,
bright-----=-=-acammmmmaaeoe
Shale, medium-gray to medium-dark-

gray, thin and evenly bedded --------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-dark-gray, thin and
evenly bedded, very carbonaceous,
fossil roots, coal fragments ----------
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283.
284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294,

295.

296.

297.

298.

299.

300.

301.

302.
303.
304.

305.

306.

307.

308.

Coal, bright to dull ----=--ccecmmmeuono
Shale, medium-gray, thin and evenly bed-
ded ------ms oo
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, iron-
stained -~~~ --------mmmee e
Shale, medium-gray, thin and evenly bed-

Sandstone, medium-light-gray, weathered
brown, very calcareous, very fine

Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous, pyrite nod-

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded ---~-------
Shale, medium-dark-gray to medium-gray,
carbonaceous, fossil plant fragments--
Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded ------oeemm el
Shale, medium-dark-gray to medium-
gray, carbonaceous-------------=----
Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded, pyrite nodules to ¥4 inch in diam-

Shale, medium-dark-gray to medium-
gray, thin and evenly bedded; lower
+1 ft carbonaceous ------~<-namaua--

Siltstone, medium-gray, very fine grained
sandstone, silty -------------=ccuco-.

Shale, medium-gray; 4-in-thick ironstone
band 3 ft below top -------==vcuuuo--

Sandstone, medium-light-gray, very fine
grained, silty, pyrite nodules, thin- to
thick-bedded, very calcareous--------

Underclay, medium-light-gray, fossil
roots, shaly at base, silty ------------

Siltstone, medium-gray, sparse fossil
plant stems -----------cccmuumao

Shale, carbonaceous, very silty, some
pyrite nodules, scattered fossil plants -

Siltstone, medium-gray, top grades into
unit 302, fossil plant fragments ------

Shale, medium-gray, fair fissility -------

Underclay, medium-gray, fossil plants --

Shale, medium-dark-gray, carbonaceous
in basal 2 in, scattered carbonaceous

Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
silty, slightly calcareous, thin and
irregularly bedded-------------c-un--

Shale, medium-gray, fossil plant frag-

Siltstone,  medium-light-gray, iron-
stained in lower half, scattered fossil
plants-------ccmm e

Sandstone, medium-light-gray, fine-

grained, dark and light mineral grains,
iron-stained, thin-bedded, crossbed-

Thickness

Ft

BN -

in

2

0

AN

10

309.

310.
311.

312.

313.
314.

315.

316.
317.

318.
319.
320.

321.

322.

323.
324.
325.
326.
327.
328.
329.

330.
331.

332.

Shale, medium-light-gray, 6-in-thick silt-
stone band 2 ft above base, top grades
into unit 310 ------cmceromimeeaen

Underclay, medium-gray, silty, fossil

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thick- to thin-bedded, solution
cavities, pyrite nodules, crossbedded;
2-ft-thick shale lens 2 ft above base
grades laterally -----------cmoouounen

Underclay, medium-gray, sandy in basal
1 ft, fossil roots, very silty ----------

Shale, carbonaceous, fossil plant and coal
fragments -----------ccocmmao

Shale, dark-gray to black, very carbona-
ceous, scattered coal fragments and

Shale, carbonaceous, dark-gray, fossil
plants ----=-ccccmommm e
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, calcareous
band at middle, top grades into unit
318 e
Shale, medium-gray -------------------
Underclay, light- to medium-gray, hard,
silty and sandy, scattered carbonaceous
fragments, fossil roots---------------
Shale, dark-gray, carbonaceous coal frag-
ments, fossil plants -----------------
Underclay, medium-light-gray, silty,
hard, fossil roots, very sandy in top 1 ft

Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
thick-bedded, solution cavities, pyrite
nodules -----------mmeaa

Underclay, medium-dark-gray, fossil
roots and plant fragments--------~~--
Shale, medium-gray, carbonaceous bands

in basal 1 ft 4 in----------ocmceeunen
Sandstone, very fine-grained, silty, thin
and irregularly bedded, scattered fossil
plants ---------m o e
Shale, medium-gray -------------------
Siltstone, medium-gray, fossil plant frag-

Shale, light- to medium-gray, sandstone
lens 112 ft above base, 4 in thick ----
Sandstone, medium-light-gray, very fine
to fine-grained, mostly fine-grained,
light and dark mineral grains, silty,
thin- to thick-bedded, crossbedded,
fossil plant fragments, solution cavi-
ties, pyrite nodules; 2-in-thick shale
lens 2 ft above base; base sharp; iron
stained in top half of unit------------
Underclay, medium-gray ---------------
Shale, medium-gray, carbonaceous lami-
nations and coal fragments in top ----
Sandstone, very fine to fine-grained,
mostly fine-grained, dark and light

Appendix

Thickness
Ft in
5 9
1 0
4

25 0
2 0
5

6

3

1 8
6

1 6
2 3
2 0
1 6
1 6
2 6
1 6
1 6
2 0
5 0
8 0
2 0
1 6

15
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333.
334

335.
336.

337.
338.

339.

340.

341.

342,
343.
344.
345.
346.
347.
348.

349.
350.

351.
352.

353.
354.

355.

356.

357.

358.

359.
360.

mineral grains, thin-bedded, slightly
Silty ---eomoeo e
Shale, carbonaceous, silty--------------
Sandstone, very fine to fine-grained,
mostly fine-grained, dark and light
mineral grains, silty, thin-bedded, non-
resistant-----------caecmamaaaaaan
Shale, medium-dark-gray, carbonaceous,
fossil plants -------~=-"cunuanuaon
Sandstone, very fine to fine-grained,
mostly fine-grained, nonresistant -----
Shale, medium-dark-gray, carbonaceous-
Sandstone, medium-light-gray, very fine
to medium- grained, mostly fine-
grained, thick-bedded to massive,
pyrite  nodules, solution cavities,
coarsens to medium-grained upward,
1-ft-8-in-thick shale lens 2V ft below
top; abundant shale chips in basal 2 ft-
Shale, medium-gray, very carbonaceous,
coal fragments and laminations in top 6

Siltstone, medium-gray, thin-bedded, cal-
careous in top 1 ft ---------ooououn-
Sandstone, very fine to fine-grained,
mostly fine-grained, light and dark
mineral grains, thin and irregularly

Sandstone, medium-light-gray, very fine
to fine-grained, pyrite nodules -------
Shale, medium-gray ----------=---------
Siltstone, medium-gray, thin-bedded ----
Shale, medium-light-gray, 2-in-thick car-
bonaceous zone 1 ft 4 in above base,
Silty ---- - el

Shale, medium-gray, carbonaceous lami-
nations in upper 1 ft ---------=-ceuvn
Siltstone, medium-gray, thin-bedded ----
Underclay, medium-gray, fossil plant
fragments, silty at top---------------
Siltstone, medium-light-gray, sandy, thin
and irregularly bedded---------------
Shale, light- to medium-gray, fossil
plants - - - - o e oo
Underclay, fossil plants --------------~-
Shale, very carbonaceous, abundant coal
laminations and fragments -----------
Shale, light- to medium-gray, fossil
plants - -~-==--ocmcmme el
Sandstone, medium-gray, very fine to
fine-grained, thin-bedded, solution
cavities, pyrite nodules--------------
Underclay, medium-gray, silty in lower
two-thirds of unit, fossil roots and
plants, gypsum -----------c-cccuuoo-
Shale, dark-gray, gypsum, carbonaceous-
Shale, medium-gray, thin and evenly bed-
ded -------oeim e
Siltstone, medium-gray, thin and irregu-
larly bedded -----------------oocuo--

Thickness
Ft in
1 0
10

4 8
1 0
1 4
6 0
20 0
2 0
4 0
4 0
10 6
20 0
1 0
2 0
2 6
1 2
1 8
4

1 4
3 0
2 0
7

4

3

1 0
6 0
6

1 0
4

361.
362.
363.

364.

365.

366.

367.

368.

369.

370.
371.

372.
373.
374.
375.
376.
3717.

378.

379.

380.
381.
382.

383.

384.

385.

Sandstone, medium-gray, very fine
grained, very silty, irregularly bedded-
Shale, light- to medium-gray, carbona-
ceous zone in upper 1 ft, fossil plants-
Sandstone, light-gray, very fine grained,
silty, thin and irregularly bedded -----
Shale, medium-dark-gray, very carbona-
ceous in top 1 ft 5 in, abundant coal
laminations and fragments -----------
Sandstone, light-gray, very fine grained,
silty, massive to thin-bedded at top,
scattered pyrite nodules--------------
Underclay, coal laminations and chips,
fossil plants and roots, silty in top 6 in;
1-in-thick carbonaceous zone at top --
Sandstone, medium-light-gray, very fine
grained, thick-bedded to massive,
silty, scattered pyrite nodules, solution
cavities ----------cmememmmao o
Shale, medium-gray, silty, silty lamina-
tions in upper 1 ft, grades laterally into

Sandstone, medium-light-gray, very fine
to fine-grained, mostly fine-grained,
scattered pyrite nodules, thick-bedded
to massive, light and dark mineral

Shale, medium-light-gray, silty---------
Sandstone, fine-grained, crossbedded,
thin- to medium-bedded, ripple-
bedded, solution cavities, pyrite nod-

Shale, medium-gray, scattered fossil
plants, some iron-stained ------------
Sandstone, medium-light-gray, very silty,
nonresistant -------------c-c---o-oo-
Shale, medium-dark-gray to brown, bed-
ded, abundant fossil plants, scattered
plant laminations--------------------
Underclay, fossil rootlets, silty ---------
Shale, medium-dark-gray, carbonaceous,
abundant coal chips, fossil plant frag-
ments, coaly laminations ------------
Shale, medium-light-gray, poorly bed-
ded, fossil plants---------------coun-
Siltstone, medium-light-gray, poorly bed-
ded, fossil plants--------------cc----
Shale, medium-gray, poorly bedded, few
scattered fossil plants, 6-in silty lens 1
ft above base --------------ccceuun-
Siltstone, medium-light-gray, poorly bed-
ded, scattered fossil plants-----------
Shale, medium-light-gray, fossil plants,

Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
thick-bedded, scattered pyrite nodules-

Shale, medium-dark-gray, carbonaceous,
abundant fossil plants and coal chips,
poorly bedded ------------ccmmcmannn

Siltstone, light-gray, sandy, poorly bed-
ded ------omommmemm e

Shale, light-gray, poorly bedded, silty at
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386.

387.
388.

389.
390.

391.

392.
393.
394.

395.
396.

397.

398.

399.
. Shale, dark-gray, carbonaceous, scattered

401.
402.
403.
404.

405.

406.

407.

408.

409.

Siltstone, medium-light-gray, poorly bed-
ded ------cmee e
Siltstone, light-gray, nonbedded, sandy -
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, crossbedded, thin- to thick-
bedded, scattered pyrite nodules; 1-ft-
thick silty zone at top ---------------
Shale, medium-light-gray, few scattered
fossil plants -----------cconencnannnn
Siltstone, very calcareous, thin and irreg-
ularly bedded, iron-stained-----------
Sandstone, medium-light-gray, very fine
grained, silty, interbedded with about
30 percent light-gray shale-----------
Siltstone, medium-light-gray, scattered
fossil plants, poorly bedded----------
Shale, light-gray, silty, scattered fossil
plants -------- oo em e
Sandstone, light-gray, fine-grained, fria-
ble, dark and light mineral grains ----
Siltstone, medium-gray, nonbedded -----
Sandstone, light-gray, very fine to fine-
grained, silty in basal 2 ft, dark and
light mineral grains, thin and irregu-
larly bedded, some ripple bedding, cal-
careous toward top, 1-ft-2-in-thick silty
lens 2 ft from top-------------------
Shale, medium-light-gray, poorly bed-
ded, scattered fossil plants, scattered
silt laminations, becomes silty at top -
Siltstone,  medium-light-gray, iron-
stained, thin- to poorly bedded-------
Shale, light-gray, very silty ------------

silt laminations about 15 percent; 2-in-
thick silt lamination 1Y ft above base;
scattered coal chips and fragments in a
2-ft-wide zone on bedding surface top-
Siltstone, light-gray, thin- to poorly bed-
ded, sandy, top grades into unit 402--
Shale, medium-dark-gray, silty, slightly
carbonaceous, fossil plants-----------
Sandstone, light-gray, fine-grained, dark
and light mineral grains, crossbedded-
Sandstone, medium-light-gray, very fine
grained, very silty, more silty at top--
Shale, medium-light-gray, poorly bed-
ded, scattered small gypsum crystals,
crossbeds, grades silty toward top ----
Sandstone, light-gray, calcareous, very
fine to fine-grained, abundant light and
dark mineral grains, mostly dark, scat-
tered shale chips, few pyrite nodules,
irregularly bedded. Dip 30° SW., strike
120° == m e
Sandstone, light-gray, very fine grained,
very silty, dark and light mineral
grains, abundant dark grains ---------
Shale, medium-dark-gray, carbonaceous,
few coal fragments------------------
Sandstone, medium-light-gray, very fine
grained, very silty, abundant pyrite
nodules ---------commmmi

Thickness
Ft in
4

10

6 0
1 3
8

2 4
6

9

1 1
2

15 6
5 8
10

1 0
6 0
1 0
1 2
1 2
2 10
2 5
2 6
2 0
7

6

410.

411.

412.

413.

414.
415.
416.

417.

418.

419.
420.

421.
422.

423.
424.
425.
426.
427.

428.
429.
430.
431.
432,

433,
434.

435.
436.

Shale, medium-gray, poorly bedded; ¥2-
in-thick layer of gypsum 1Y2 ft from
top, carbonaceous in top 1 ft---------

Shale, dark-gray, carbonaceous, scattered
fossil plants ------------ccmmommon

Underclay, silty, very carbonaceous, scat-
tered coal chips, abundant fossil root
Impressions------------=--=-coco-o-

Shale, carbonaceous, poorly bedded to
nonbedded, very carbonaceous; about
30 percent bright coal laminations and

Coal, bony, bright to dull, resin blebs---
Shale, dark-brown-gray, very carbonac-
eous, abundant coal laminations and

Shale, medium-gray, abundant fossil
plants, very silty to slightly sandy----
Sandstone, light-gray, very fine grained,
dark and light mineral grains, scattered
small pyrite nodules, friable, poorly
bedded to medium-bedded, top sharp -
Shale, medium-gray, scattered fossil
plants; 2-in carbonaceous shale units
1Y/2 ft below top and 3 ft below top --
Siltstone, light-gray, calcareous, poorly

Underclay, medium-gray, fossil roots,
silty, scattered small gypsum crystals-
Coal, mostly bright-------------cccuoov

Shale, medium-gray, abundant fossil
plants -------cocmomc oo
Sandstone, very fine grained, dark and

light mineral grains, thin- to poorly
bedded, scattered pyrite nodules------
Shale, light-gray ----------------------
Sandstone, light-medium-gray, nonbed-
ded ------cmmmmiie e
Shale, medium-gray, top grades into unit
427 -
Sandstone, light-gray, fine-grained, dark
and light mineral grains, few scattered
pyrite nodules, scattered shale lamina-
tions up to 5 in thick, lower half of unit
massive, top half thin and irregularly

Shale, medium-gray, slightly carbona-
ceous at base, silty toward top -------
Sandstone, light-gray, nonresistant, non-
bedded-------------mmomcmenie o
Shale, medium-light-gray, abundant fos-
sil plants, nonbedded----------------
Sandstone, light-gray, very sandy, fossil
plants----------ooo e
Sandstone, light-gray, very fine grained,
few dark mineral grains, friable, non-
resistant-----------==-c-coomocancoan
Sandstone, sandy-light-gray, nonbedded,
nonresistant -------=----c---c--oc---
Underclay, light-gray, scattered fossil
plants and roots-------------cocucmo-
Sandstone, light-gray, nonbedded-------
Shale, medium-gray, slightly carbona-

Thickness

Ft in
2 10
1 1
11

3

1

5

11

4 2
18 6
7

3

1

10

8

5

7

1 0
15 0
1 0
1 6
6

1 3
15 0
1 4
1 1
3

1 7
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Thickness

Ft
437. Sandstone, light-gray, very fine grained,
weathered dark-brown to black owing
to high iron content, thin- to poorly
bedded----------ccmcememrnao
438. Shale, medium- to dark-gray, slightly car-
bonaceous; gray silt at top----------- 2
439. Sandstone, light-gray, very fine grained,
very silty, scattered light and dark min-
eral grains, thin- to poorly bedded,
very calcareous, scattered pyrite nod-
ules up to 4 inches in diameter------- 2
440. Shale, medium-gray, becomes silty
toward top --------=--c-omcmomaoaaon 3
441. Sandstone, light-gray, thin- to poorly bed-
ded -----om oo
442. Shale, medium-light-gray, poorly bed-
ded, scattered fossil plants----------- 1
443. Sandstone, light-gray, friable, thin and
irregularly bedded-------------------
444. Shale, medium-gray, poorly bedded----- 1
445. Sandstone, light-gray, iron-stained,
poorly bedded ------------mmomnoaaon
446. Shale, light-gray, silty --------=-------- 1
447. Sandstone, light-gray, fine-grained, dark
and light mineral grains, friable, scat-
tered pyrite nodules, thin crossbeds,
thick-bedded-------------cmcccmcmenn 5
448. Shale, medium-gray, carbonaceous in top
4 in--comm e 1
449. Sandstone, light-gray, very fine grained -
450. Shale, light-gray -------------=c--cuuvn
451. Sandstone, light-gray, friable-----------
452. Shale, light-gray, fossil plant fragments -
453. Sandstone, light-gray, very fine to fine-
grained-----------=-c-cmcmmcmmma
454. Sandstone, light- to medium-gray, thinly
bedded, iron-stained in upper 1 ft ---- 3
455. Sandstone, very fine grained, friable,
medium-bedded, crossbedded, pyrite
nodules, scattered sharp, massive beds
ON tOP =-=-=-========c=cmmcmmemaann
456. Shale, light- to medium-gray, carbona-
ceous, 1-ft sandstone band at base---- 5

Total measured thickness of main
body of Mesaverde Formation --- 1,583

White sandstone member of Mesaverde Formation:
457. Sandstone, light-gray with scattered pink

grains, fine- to medium-grained, light

and dark mineral grains, pyrite nod-

ules, thin-bedded in basal portion,

quartz-filled joints --------------o--- 56
Shale, light- to medium-gray, sandstone

band 1 ft above base; 2-in-thick silt-

stone band 1 ft from top------------- 7
Sandstone, light-gray, fine- to medium-

grained, light and dark mineral grains,

thin-bedded, solution cavities -------- 1
Shale, medium-gray; 6-in-thick carbonac-

eous shale, medium-gray; 2-in-thick

siltstone, sandy; fossil plant fragments- 2
Sandstone, light-gray, very fine grained,

solution cavities ---------=----------

458.

459.

460.

461.

in

[«)) AN OO (=] S N

lo

o

462. Shale, upper 6 in medium-brownish-gray,

carbonaceous, lower half medium-
Gray -----c---mmmmmecememceeeoos
Sandstone, light-gray, fine- to medium-
grained, thin-bedded, crossbedded,
solution cavities, scattered pyrite nod-

463.

Shale, light- to medium-gray -----------
Siltstone, sandy -----------------uonann
Shale, light- to medium-gray, carbona-
ceous in basal 6 in------------ccuo--
Sandstone, light-gray, fine- to medium-
grained medium- to poorly bedded,
pyrite nodules, solution cavities, light
and dark mineral grains, mineral-filled
joints with iron carbonate; fossil inver-
tebrate shells in basal portion --------
Shale, light- to medium-gray, carbona-
ceous at top -------=====c=c=cmcmcnn-
Sandstone, light-gray, fine- to medium-
grained, iron-stained, thick-bedded,
nonresistant, light and dark mineral
grains toward top
Total measured thickness of white
sandstone member of Mesaverde
Formation-----------------ou---

Total measured thickness of Mesa-
verde Formation ----------------

465.

467.

468.

469.

Meeteetse Formation:

470. Shale, light-medium-gray, carbonaceous,
crossbedded -----------mmmiionan

Sandstone, medium-grained, dark and
light mineral grains, thin- to poorly
bedded, scattered pyrite nodules------

Shale, medium-gray, highly weathered,
Ity ~-m o

Shale, medium-gray, carbonaceous -----

Sandstone, very light gray, fine- to
medium-grained, dark and light min-
eral grains, crossbedded, medium- to
poorly bedded, scattered pyrite nod-

471.

472.

473.
474.

475. Shale, medium-gray, deeply weathered, 2
ft of shale 4 ft above base -----------
476. Sandstone, very light gray, fine- to

medium-grained, dark and light min-
eral grains, medium-bedded, crossbed-
ded, solution cavities----------------

Thickness
Ft in

1 0
57 0
1 0

4

10 0
36 0
8

17 0
189 8
1,772 10
7 0

1 8
15 0
6 0
11 0
22 0
27 0

Total measured thickness of Mee-

teetse Formation----------------

Top of section

0
=]
lleo

Measured section 2: Cody Shale through Meeteetse

Formation
Location: Eagle Point Quadrangle, Wyoming (7.5 min)

Start: SE-NE-NE sec. 13, T. 6 N., R. 1 W, Presented from oldest to

youngest
End: SW-SW-NE sec. 18, T. 6 N., R. 1 E.

Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.

Strike 175°, Dip 22° NE.

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.



Upper Cretaceous:
Cody Shale:

1.

Shale --------cmcmeeo

Mesaverde Formation:

2.

10.
. Shale, medium-gray, interbedded with

12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

Sandstone, light-medium-gray, very fine
to fine-grained, dark and light mineral
grains, iron-stained, thin-bedded -----

Shale, medium-dark-gray, fissile--------

Sandstone, light-gray, very fine grained,
thin and irregularly bedded ----------

Shale, medium-gray -------------------

Sandstone, very fine grained,

Shale, medium-gray -------------------
Sandstone, light-gray, very fine grained,
thin-bedded-----------=-=cccncuomo-
Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, massive, friable, calcare-
ous, pyrite nodules, solution cavities -
Shale, medium-gray -------------------

Sandstone, light-gray, very finetomedium-
grained, dark and light mineral grains,
massive, solution cavities, scattered
pyrite nodules, grades into medium-
grained sandstone toward top, iron-
stained -----------c-emomomoeo e

Sandstone, light-gray, very fine grained,
silty, scattered pyrite nodules, 50 per-
cent siltstone interbeds --------------

Sandstone, light-gray, very fine to fine-
grained, scattered pyrite nodules, solu-
tion cavities -~----=-------=--cooo--

Sandstone, light-gray, fine-grained, thin-
bedded, iron-stained-----=-=---------

Shale, medium-dark-gray; 2-in-thick sand-
stone lamination 8 in below top; scat-
tered gypsum crystals ---------------

Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thick-bedded, solution cavities, pyrite
nodules ----------cmeomomee

Sandstone, light-gray, fine-grained, thin-
bedded-------------ccmcimmeao

Sandstone, light-medium-gray, fine-
grained, iron-stained, thin- to thick-
bedded, solution cavities, pyrite nod-

Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
nonresistant, massive----------------

Sandstone, light-gray, fine-grained, thin-
bedded, silty, scattered pyrite nodules
up to 3 inches in diameter -----------

Sandstone, light-gray, fine-grained, scat-
tered pyrite nodules up to 6 inches in
diameter, solution cavities -----------

Sandstone, light-gray, very fine to fine-
grained, thin-bedded, silty, pyrite nod-
ules, nonresistant -------------------

Thickness
Ft in
50+
50+
6
4
7
3
1 4
3
2 0
11 6
2 8
3 0
15 0
5 8
2 9
1 2
2 4
4 0
2 0
1 10
4 6
4 10
12 6
3 0

25.

26.

27.

Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thick-bedded to massive, calcareous;
8-in-thick very calcareous zone 2 ft
below top; solution cavities, pyrite
nodules -----=-----ommao oo

Sandstone, white, very fine to fine-
grained, dark and light mineral grains,
noncalcareous ------------couonoeonn

Shale, dark-gray, carbonaceous, fossil
plants, scattered gypsum crystals - ----

Sandstone, medium-gray, very fine to
fine-grained, silty, thin-bedded, fossil
plants -------s--oocemmmee oo

Base of Maverick Spring coal zone

28.

29.
30.

31

32

33.
34.

35.
36.

37.

39.

41.

42.

43.

45.

47.

48.
49,

50.
51.

52.

Underclay, medium-gray, silty, gypsum
crystals, carbonaceous toward top, fos-
Sil rOOtS -==-==-- - mmem e

Coal, bright, bony at base, resin--------

Shale, medium-gray; l-in-thick gypsum
band 6 in above base; 5-in-thick very
fine grained silty sandstone ledge 2 ft
below top --=----------cmmummamaan

Sandstone, light-gray to white, very fine
to fine-grained, thin-bedded, noncal-
CAreoUS ----=-========c==ccoomomonoon

Underclay, dark-brownish-gray, silty,
abundant fossil plants and roots ------

Coal, bright, medium cleats ------------

Underclay, dark-brownish-gray, very car-
bonaceous, abundant fossil plants ----

Coal, bright, resin, few medium cleats - -

Underclay, light-brownish-gray, very
silty, fossil root impressions ---------

Coal, bright, resin, few cleats ----------

Siltstone, light-brownish-gray, sandy,
scattered coal fragments -------------
Siltstone, light-brownish-gray, sandy,

thin and irregularly bedded ----------
Sandstone, medium-light-gray, very fine
grained, very silty, thin and irregularly

Shale, dark-brownish-gray, abundant coal
laminations, carbonaceous -----------
Shale, light-brownish-gray, abundant
plant fossils and carbonaceous mate-
rial ---mm e mmm s
Shale, medium-gray -----------~-------
Sandstone, light-medium-gray, very fine
grained, thin-bedded ----------------
Shale, medium-brownish-gray, carbona-
ceous, fossil plants------------------
Underclay, medium-light-gray, silty, fos-
sil plants -----------cocomcoie oo
Shale, medium-gray, carbonaceous, scat-
tered fossil plants in upper 2 in ------
Shale, medium-gray -------------------
Shale, medium-brownish-gray, carbona-
ceous, fossil plants---------~--------
Bone, coal laminations and fragments---
Coal, mostly bright, resin, fine to medium
cleats ------------mocmmemeeme e
Underclay, dark-brownish-gray, very car-
bonaceous, fossil plant and root prints-

Appendix

Thickness
Ft in
75 7
32 0
10
10
4
5
16 0
1 8
3
11
3
1 2
2
1 0
2
2 0
3 6
1
3
2 0
1 8
3
6
1 0
6
8
6
4
8
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53.

54.
55.
56.

57.
58.

59.

61.

67.

68.

69.

70.
71.

72.
73.

74.

Shale, dark-brownish-gray, carbona-
Shale, medium-gray -------------------
Shale, medium- to dark-brownish-gray - -
Underclay, medium- to dark-brownish-

gray, very carbonaceous, fossil plant

and root prints------------=---couo--
Coal, highly weathered, mostly bright,

Shale, medium-dark-brownish-gray, car-
bonaceous----------------ocmomoooo-
Shale, light- to medium-gray, silty, upper
2 in carbonaceous-------------------
Shale, medium-gray, coal laminations---
Siltstone, light-gray, thin-bedded; 30 per-
cent very fine grained sandstone, sand-
stone laminations up to 3 in thick, very
calcareous-----=---==----c-co—---

. Shale, light-medium-gray --------------
. Siltstone, medium-gray, scattered fossil

plants - ~----- oo
Shale, carbonaceous --~----------------

. Sandstone, light-gray, very fine to fine-

grained, light and dark mineral grains,
massive, iron-stained, pyrite nodules -
Shale, medium-gray, scattered pyrite nod-
ules, top sharp and undulatory -------
Sandstone, light-gray, very fine to fine-
grained, dark and light mineral grains,
massive, solution cavities, scattered
pyrite nodules up to 6 inches in diam-
eter, top 1-2 in very calcareous ------
Shale, medium-gray, weathered --------
Sandstone, light-gray to white, very fine
to fine-grained, dark and light mineral

Shale, light-gray -----------=-ccoacmoon

Underclay, dark-brownish-gray, silty,
very carbonaceous, fossil plant and
TOOt Prints-=-----ococomomomomaoonon-

Coal, weathered, bony, scattered resin

Underclay, medium-brownish-gray, car-
bonaceous, abundant fossil plant and

Top of Maverick Spring coal zone

76.

77.
78.
79.

80.
81.

Sandstone, light-gray, very fine grained,
dark and light mineral grains, thick-
bedded to massive, crossbedded, silty,
pyrite nodules up to 8 inches in diam-
eter, solution cavities----------------

Siltstone, medium-gray, thin- to poorly
bedded, iron-stained, sandy, scattered
pyrite nodules --------------oo—---

Shale, light-medium-gray --------------

Siltstone, medium-gray, fossil plants,
sandy ----------mmmmm e

Shale, medium-dark-grayish-brown -----

Sandstone, light-medium-gray, very fine
to fine-grained, light and dark mineral

8
4

Thickness
Ft in
1 2
2

5

2

1 0
8

6 0
2 0
4

1 10
3 4
2 1
55 0
6 0
5 0
6

4

1 2
4

1

9

44 0
3 0
7

2

6

4

82: Shale, medium-gray, silty--------------
84.
85.
86.
87.

88.

89.

91.

92.

93.
95.

96.
97.

98.
99.
100.

101.

102.

103.
104.
. 105.
106.

107.

108.
109.

110.
111.

112.
113.

Shale, medium-gray ---------==-===----
Shale, medium-grayish-brown, carbona-

Coal, weathered, bright laminations,
bony----------mmcccem e
Shale, medium-brownish-gray, carbona-
ceous, fossil plants------------c--ou-
Shale, medium-gray, 5 percent fibrous
GYPSUIN === == === =cmmmeccmomommmees
Sandstone, light-gray, fine-grained, dark
and light mineral grains, silty, iron-
stained, thin and irregularly bedded,
solution cavities, pyrite nodules ------
Shale, medium-gray, fossil plants-------
Shale, medium-dark-brownish-gray, car-
bonaceous-------=-c-c-ococmcoromaan
Sandstone, very light gray, very fine to
fine-grained, dark and light mineral
grains, thin-bedded------------------
Sandstone, light-gray, very fine grained,
very silty, calcareous, massive, highly
iron stained------------=--uocomomnnn
Siltstone, light-gray, thin-bedded -------
Shale, light-gray ---------------n-uonu-
Underclay, dark-brownish-gray, carbo-
naceous, fossil plants and roots ------
Coal, bright-----------cccmmcmoooo-
Shale, dark-gray, abundant coal lamina-
tions, poorly bedded, fossil plants----
Siltstone, light-gray, sandy, thin-to thick-
bedded, iron-stained-----------------
Shale, light-medium-gray, scattered car-
bonaceous laminations---------------
Shale, carbonaceous, abundant fossil
plants, coaly material ---------------
Sandstone, very light gray, very fine to
fine-grained, dark mineral grains, thin-
to thick-bedded ---------------------
Shale, medium-brownish-gray, carbona-
ceous, poorly bedded, abundant fossil
plants - ------cmmmo e
Shale, dark-gray, carbonaceous, fossil
plants -------mmcm e
Shale medium-gray, silty, scattered gyp-
sum crystals -------=-=c--ccnmanoaooo
Sandstone, light-gray, very fine grained,
very silty, thin and irregularly bedded-
Shale, dark-gray, silty, carbonaceous,
scattered fossil plants, poorly bedded -
Sandstone, light-gray, very fine grained,
silty, thin and irregularly bedded, scat-

Shale, medium-gray -------------------
Siltstone, medium-gray, sandy, scattered
fossil plants -----------cnocmoonaaon
Underclay, dark-gray, silty, carbona-
ceous, fossil rootlets ----------------
Coal, highly weathered ----------------
Shale, light-gray ---------------cccun--
Sandstone, light-gray, very fine to fine-
grained, scattered dark and light min-
eral grains, thick-bedded to massive,
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Thickness

Ft in
1

10

5

7

2

1 0
5 0
2 4
5

2 2
3 10
6

1 8
7

1

9

1 9
3 0
7

1 3
1 7
10

1 1
2 2
1 0
2 8
6

3

9

3

2



114.

115.

116.
117.

118.

119.
120.

121.
122.
123.
124.
125.

126.
127.

128.

129.
130.

131.
132.
133.
134.
135.
136.

137.

138.
139.

140.

141.

142.

143.

144,

crossbedded, solution cavities, scat-
tered pyrite nodules, iron-stained-----
Siltstone, light-gray, poorly bedded, top
grades into unit 115-------=-----cou-
Sandstone, light-gray, very fine grained,
silty, scattered mica, thin- to poorly
bedded, scattered pyrite nodules, solu-
tion cavities -------------ceoomoaon
Shale, dark-gray-----------=---=-------
Siltstone, light-gray, silty, sandy, poorly

Siltstone, light-gray, sandy-------------
Shale, medium-dark-gray, scattered car-

bonaceous laminations---------------
Underclay, dark-brownish-gray, carbo-

NACEOUS === ======-=======-caomcmnnn
Coal, weathered, impure ---------------
Shale, dark-gray, poorly bedded --------
Siltstone, light-gray-------=-=«-==cau---
Shale, dark-gray, carbonaceous, poorly

Siltstone, medium-gray, nonresistant - ---
Sandstone, very fine grained, scattered
dark and light mineral grains, silty,
thin-bedded to massive, scattered
pyrite nodules --------------coomonnn
Siltstone, light-gray, sandy, very calcare-

Shale, medium-gray -------------------
Shale, medium- to dark-gray, slightly car-
bonaceous-----------cccmcmcoao-
Underclay, medium-brownish-gray, car-
bonaceous, fossil plants -------------
Shale, carbonaceous, fossil plants-------
Shale, light-olive-gray, poorly bedded---
Siltstone, light-gray, thin-bedded -------
Sandstone, light-gray, very fine grained,
silty, thin- to poorly bedded, crossbed-
ded, grades to fine-grained in top 6 in-
Shale, medium- to medium-dark-gray,
thin- to poorly bedded, slightly silty--
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thick-bedded, top surface of
unit ripple-bedded, very calcareous---
Shale, medium-gray, silty--------------
Sandstone, medium-light-gray, very fine-
grained, silty, thin-bedded, top grades
into unit 140 ---------commmemamonon
Shale, medium-dark-gray to medium-
gray, poorly bedded-----------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, crossbed-
ded ------cmmmmmemii e
Shale, medium-gray, thin- to poorly bed-
ded ----cmcmmee e
Underclay, medium-gray, very fine-
grained, silty to sandy, abundant fossil
roots, carbonaceous -----------------
Coal, bright to dull attritus, resin, fine to
medium cleats, iron-stained, gypsum
crystals, fusain in upper part---------

Thickness

Ft

15

1

W N

in

0
0

O B~ O

—_~J

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.
155.
156.

157.

158.

159.
160.
161.

162.

163.

164.

165.

166.

Shale, medium-gray, silty, thin- to poorly
bedded, basal 4 in medium-dark-gray,
slightly carbonaceous----------------

Sandstone, medium-light-gray, very fine
to fine-grained, silty, thin- to thick-
bedded, crossbedded, few pyrite nod-
ules Y4 inch in diameter, top grades
into unit 147 -------cmmmmcemmomean

Shale, medium-gray, silty, thin- to poorly
bedded; upper 7 in thin sandstone and
siltstone laminations-----------------

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, base undulating,
scattered pyrite nodules--------------

Shale, medium-gray, thin and evenly bed-
ded -------mmemme e

Shale, medium-dark-gray, carbonaceous-

Coal, bright attritus, fine to medium
cleats, resin -----=----meccomamoanan

Shale, medium-dark-gray to light-grayish-
brown, silty to sandy, coal lamina-
tions, thin-bedded-------------------

Sandstone, medium-gray to medium-light-
gray, silt and shale laminations, thin
and irregularly bedded, top grades into
unit 154----c-cmmmemimmee e

Siltstone, medium-gray, shaly to sandy--

Gypsum vein, right angle to bedding----

Sandstone, medium-gray to grayish-red
and light-olive-green in top part, very
silty, scattered gypsum crystals; silty
spheroidal weathering shale at base---

Conglomerate, shale chips, medium-gray,
and pyrite nodules ------------------

Sandstone, medium-light-gray, very fine
to fine-grained, silty, massive, cross-
bedded, scattered pyrite nodules up to
4 inches in diameter; solution cavities;
2-in-thick detrital coal bed locally at
base -------c-memmmmm e

Shale, medium-gray, silty, thin- to poorly
bedded--------------momommmmeo o

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, medium-dark-gray, thin and
evenly bedded ----------------c-u---
Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded, lens-
shaped ---------=m-cmmmmme
Shale, medium-dark-gray, thin and

evenly bedded, slightly carbonaceous,
top grades into unit 164 -------------
Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded, crossbedded, contains few shale
laminations, slightly calcareous ------
Shale, medium-dark-gray, thin and
evenly bedded, carbonaceous, fossil
plant fragments, slightly silty at top --
Sandstone, medium-light-gray, fine-
grained, crossbedded, thin- to thick-
bedded, contains few shale and silt-
stone laminations, shale chips up to 6
inches in length, pyrite nodules,

Appendix

Thickness
Ft in
2 8
2 6
1 4
2 0
5

2

5

3 0
2 6
1 0
1

7 0
8

30 4
1 8
9

1 0
7

1 0
3 0
3 0
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167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

thick-bedded at top, calcareous in top
10 ft---mmmmm e
Shale, medium-gray to medium-dark-
gray, with siltstone laminations 1 ft
thick; calcareous siltstone band 6 ft
above base, thin and evenly bedded at
top; scattered sandstone lenses; non-
bedded in top 2 ft----------comuomo--
Sandstone, medium-light-gray, very fine
to fine-grained, iron-stained, pyrite
nodules, thick-bedded at base; 5-in-
thick siltstone laminations 10 in below
top; basal 2 ft very calcareous -------
Siltstone, medium-light-gray; basal third
of unit contains fossil plant fragments
and carbonaceous material; middle
third of unit very fine grained sand-
stone containing fossil leaves; top third
of unit thin and irregularly bedded and
very fine grained--------------------
Shale, medium-gray; 2-in-thick siltstone
lens 4 in above base; shale thin and
evenly bedded above siltstone lens;
1-in-thick carbonaceous shale at top,
poorly bedded at base ---------------
Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,

mostly massive, crossbedded, pyrite

nodules, solution cavities ------------
Siltstone, medium-gray to medium-light-
gray, very fine grained, sandy, thin and
irregularly bedded-------------------
Shale, medium-gray, thin and evenly bed-
ded; 8-in-thick carbonaceous shale at
top with abundant fossil plant detritus-
Siltstone, medium-light-gray, very fine
grained sandstone, thin-bedded, fossil
plant fragments -----------=-couo--
Sandstone, medium-light-gray, fine-
grained, massive, solution cavities,
iron-stained, pyrite nodules ----------
Shale, medium-gray, lower half of unit
poorly bedded, upper half of unit thin
and evenly bedded ------------------
Siltstone, medium-light-gray, very fine
grained sandstone, thin and irregularly
bedded, fossil plant fragments -------
Shale, light-brownish-gray to medium-
dark-gray, carbonaceous, thin and
evenly bedded, fossil plant fragments-
Sandstone, medium-light-gray, very fine
to fine-grained, crossbedded, massive,
iron-stained, calcareous, solution cavi-
ties, pyrite nodules, irregularly bedded
at fOp ------=-=--mcemmcmmemo e
Shale, medium-gray, thin and evenly bed-
ded, top slightly carbonaceous in upper

Siltstone, medium-light-gray, very fine
grained, sandy----------c--ooouo-
Sandstone, medium-light-gray, very fine
to fine-grained, light and dark mineral
grains, thin and irregularly bedded at
top, thick-bedded at base, pyrite nod-

Thickness
Ft in
45 0
11 0
3 4

1 8

1 8
25 6
2 4
4 10
8

6 O
3 0
1 4
6

5 2
2 4

1 6

183.

184.

185.

186.

187.

188.

189.

190.
191.

192.

193.

194.

195.

196.

197.
198.
199.

200.
201.

202.
203.

204.

ules, solution cavities, fossil root
impressions 1 ft above base----------

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous at top with upper 1
in impure coal---------=-=--omooo-

Siltstone, medium-light-gray, thin and
irregularly bedded, calcareous--------

Sandstone, medium-light-gray, very fine
to fine-grained, light and dark mineral
grains, massive, crossbedded, pyrite
nodules, iron-stained, solution cavi-

Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
silty, massive-------=-----c-couooo-

Shale, medium-gray, thin and evenly bed-
ded ------c-mmmmmm e

Shale, medium-dark-gray to light-grayish-
brown, carbonaceous, thin and evenly
bedded, abundant carbonaceous mate-
fal -o-m e

Siltstone, medium-gray, very calcareous,
poorly bedded ------------cc-cmmonn-

Sandstone, medium-light-gray, very fine
grained, silty ------------mommoneono

Shale, medium-gray, thin and evenly bed
ded, carbonaceous, 2-in-thick medium-
dark-gray zone 4 in below top -------

Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded at base,
top half massive, pyrite nodules, iron-
stained, solution cavities; 8-in-thick
shale bed 5 ft above base, medium-
dark-gray, carbonaceous fragments,
coaly; 5-ft-thick very calcareous layer
10 ft above base --------------------

Siltstone, medium-light-gray, very fine-
grained sandstone, thin and irregularly

Shale, medium-gray, thin and evenly bed-
ded -----mmomm -
Siltstone, medium-light-gray, very fine
grained sandstone, thin and irregularly

Shale, medium-gray, very silty, thin and
evenly bedded ----------------omono-
Siltstone, medium-gray, thin and irregu-
larly bedded ------------=-=-c-cuuu--
Shale, medium-gray, silty, thin and
evenly bedded ----------c-uouceennnn
Siltstone, medium-gray, thin-bedded ----
Shale, medium-gray, thin and evenly bed-
ded ----omommme e
Siltstone, medium-gray, thin and evenly

Shale, medium-gray, thin and evenly bed-
ded, few siltstone laminations at base-
Sandstone, medium-light-gray, very fine
grained, silty, iron-stained, thin and
irregularly bedded, pyrite nodules,
base very silty --------=-cccceucnuon
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Thickness

Ft

17

in
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205.

206.

207.

208.

209.

210.

211.

212.

213.
214.

215.

216.

217.

218.

219.

220.
221.
222.
223.

224.

225.

Shale, medium-gray, thin and evenly bed-
ded -----cmmmee e

Underclay, medium-gray, very sandy,
fossil roots ~--~-----ccmmmeee
Shale, medium-dark-gray to light-grayish-
brown, carbonaceous, abundant fossil
plant fragments -----------=-ccocne--

Underclay, medium-gray, sandy, fossil
roots, base silty--------------coo---
Shale, light-brownish-gray, carbona-
ceous, abundant fossil plant fragments-
Coal, fine cleats, mostly bright attritus,

Shale, medium-gray to medium-dark-
gray, carbonaceous, thin and evenly
bedded-------------omcmemeaa

Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded ------mom el

Shale, medium-gray, thin and evenly bed-
ded-------mmmmm

Siltstone, medium-gray, thin-bedded,
very calcareous, fossil plant fragments-

Sandstone, medium-light-gray, very fine
to fine-grained, silty, fossil plant frag-
ments, basal two-thirds of unit massive
and calcareous, upper third of unit thin
bedded, pyrite nodules, solution cavi-
HHES == — e

Shale, medium-dark-gray to light-
brownish-gray, carbonaceous, fossil
plant fragments, coal fragments ------

Coal, impure, bright, resin, gypsum crys-
tals - - -- -

Shale, light-grayish-brown, carbona-
ceous, silty, sandy, crossbedded, thin-
bedded to thin and irregularly bedded,
abundant fossil plant fragments ------

Sandstone, medium-light-gray, fine-to
medium-grained, light and dark min-
eral grains, massive, crossbedded, cal-
careous concretion 4 ft long; solution
cavities; pyrite nodules, few silty
*1-2-ft-thick shale beds 22 ft above
base, lenticular; scattered shale chips;
few shale and siltstone interbeds in top
+15 ft of unit, fossil root impressions-

Shale, medium-gray, silty, thin and
evenly bedded -----------ancmcmano--

Siltstone, medium-gray, very fine grained
sandstone, fossil plant fragments -----

Shale, medium-gray, thin and evenly bed-
ded----mcmmmme e

Siltstone, medium-gray, very fine grained
sandstone -----------=--commoeoao--

Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous in upper 1 ft
of unit --------omeo e

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, massive, solution cavities, iron-
stained in lower two-thirds of unit,
calcareous, crossbedded -------------

Thickness
Ft in
2 0
8
10
10
10
8
1 2
10
2 0
1 4
4 0
5
2
2 6
86 0
1 4
6
1 2
4
1 4
5 4

226.
227.

228.

229.

230.

231.
232.

233.
234.
235.
236.

237.
238.

239.

240.

241.
242.

243.

244,

245.
246.

247.
248.
249.

250.
251.

252.

Shale, medium-gray, thin and evenly bed-
ded, locally carbonaceous -----------
Siltstone, medium-gray, sandy, poorly

Sandstone, medium-light-gray, very fine
grained, thick-bedded, solution cavi-
ties, scattered pyrite nodules, iron-
stained, calcareous------------------

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin-bedded, upper 8 in calcar-
eous, fossil roots, grades upward into

Underclay, medium-gray to light-
brownish-gray, silty, thin-bedded to
nonbedded, shaly, upper 4 in very
carbonaceous -~-------------coooomo-

Coal, fine cleats, mostly bright, gypsum
crystals, resin blebs -----------------

Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
massive-bedded in basal 3 ft 2 in,
upper part thin-bedded, solution cavi-
ti€S === =--m - oo e

Shale, medium-gray, silty in lower half of
unit, thin-bedded--------«-----caucuu-

Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded --

Shale, medium-gray, thin-bedded, fossil
plants ------- oo

Siltstone, medium-light-gray, calcareous,
irregularly bedded----------=-=c"u---

Shale, medium-gray, thin-bedded -------

Underclay, crossbedded, fossil roots and
plants, gypsum crystals--------------

Shale, medium-dark-gray, upper 10
in carbonaceous, abundant fossil
plants-------c-commm e

Sandstone, very fine grained, silty, iron-
stained, thick-bedded to massive,
slightly calcareous ------------------

Mudstone, calcareous, silty, concretion-

Sandstone, light-gray, very fine grained,
very silty, thin- to medium-bedded - - -
Underclay, medium-dark-gray, thin and
irregularly bedded, slightly silty, fossil
roots and plants---------------------
Coal, bony, impure, bright bands, abun-
dant resin blebs------=~----coucuo--o
Shale, medium-dark-gray, nonbedded - --
Shale, light-grayish-brown, irregularly

Underclay, medium-gray, slightly silty,
scattered fossil plants and roots ------
Coal, impure, bony, some light bands,
mostly dark bands -----------o-uon--
Bentonite, light-olive-gray -------------
Shale, medium-gray, nonbedded--------
Underclay, medium-brownish-gray, car-
bonaceous, abundant fossil roots and
plants--------mome e
Coal, light to dark bands, finely cleated,
scattered resin ------------cccoucuc--

Thickness

Ft

2

in

0
6



24

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.
265.

266.

267.
268.

269.
270.

271.
272.

273.

274.

275.

276.

Shale, dark-brownish-gray, carbona-
ceous, abundant bright coal lenses,
abundant fossil plants and roots, thin-
to irregularly bedded ----------------

Shale, medium-gray, thin-bedded, few
siltstone laminations up to 4 in thick -

Underclay, medium-gray, silty, thin and
irregularly bedded, abundant fossil
roots and plants-------------cocomoon

Shale, dark-grayish-brown, carbona-
ceous, thin-bedded, scattered fossil
plants----------ome e

Shale, light-medium-gray, thin- to irreg-
ularly bedded, scattered fossil plants;
Ya-in-thick coal lens 9 in below top of

Sandstone, very fine grained, very silty,
crossbedded, thin-bedded at base, mas-
sive toward top, silty, calcareous-----

Shale, medium-gray, thin-bedded -------

Shale, medium-dark-gray, silty, carbona-
ceous, scattered fossil plants---------

Underclay, dark-brownish-gray, very
silty, abundant fossil roots and plant
fragments ------------eomooeeooo

Shale, medium-dark-gray, thin and
evenly bedded, scattered fossil plants-

Sandstone, light-medium-gray, very fine
grained, thin- to thick-bedded, very
silty, scattered pyrite nodules --------

Shale, medium-gray, thin and evenly bed-
ded --------eem e

Shale, dark-brownish-gray, carbona-
ceous, scattered bright coal laminations,
abundant fossil plants ---------------

Sandstone, medium-light-gray, very fine
to fine-grained, abundant dark and
light mineral grains, scattered pyrite
nodules --------ccemenii

Shale, medium-gray, thin and evenly bed-

Shale, dark-brownish-gray, carbona-
ceous, thin and irregularly bedded,
abundant bright coal laminations, scat-
tered fossil plant fragments ----------

Shale, medium-gray, thin-bedded -------

Underclay, medium-gray, thin-bedded,
fossil roots and plants ---------------

Coal, bright, finely cleated-------------

Shale, medium-dark-gray, very silty,
poorly bedded, scattered fossil plants -

Siltstone, medium-gray, nonbedded; 3-in-
thick grayish-red iron-stained band 10
in below top--------=---ccmcomomoo

Underclay, medium-gray, very silty,
abundant gypsum crystals, fossil roots-

Claystone, medium-gray, scattered gyp-
sum veins, irregularly bedded, silty,
very sandy in basal 1Y2 ft -----------

Sandstone, medium-gray, fine-grained,
few dark and light mineral grains, very
silty, thin- to thick-bedded, scattered
pyrite nodules --------e--omoomooo

Thickness
Ft in
5

9 0
1 6
1 3
2

1 3
1 4
1 0
1 6
1 0
6

6

1 4
8

1 6
10

5

1

8

5 0
3 10
4 6
6 O

277.

278.

279.

280.
281.

282.

283.

284.

285.

286.

287.
288.

289.
290.

291.

292.
293.

294.

295.

296.

297.

298.

299.

Siltstone, medium-gray, nonbedded,
sandy --------m-ommemee o
Shale, medium-dark-gray, thin and

evenly bedded, slightly silty, few scat-
tered fossil plants --------=c-cnuauen-
Shale, dark-grayish-brown, carbona-
ceous, thin and irregularly bedded,
abundant fossil plants ---------------
Shale, medium-gray, thin-bedded -------
Siltstone, medium-gray, thin and irregu-
larly bedded, very calcareous --------
Shale, medium-gray, thin-bedded, silty,
carbonaceous in upper 3 in, scattered
fossil plants, scattered siltstone lamina-

Sandstone, light-gray, fine- to medium-
grained, scattered light and dark min-
eral grains, scattered pyrite nodules,
grades laterally to thin-bedded silt-

Shale, medium-gray, thin-bedded -------
Shale, carbonaceous, thin and irregularly
bedded, scattered coal laminations,
abundant fossil plants, slightly silty --
Underclay, medium-dark-gray, very silty,
fossil roots ----=----=-mccmceomoa
Coal, bright, scattered resin blebs-------
Underclay, medium-dark-brownish-gray,
abundant coal fragments and lamina-
tions, fossil plant material, very silty,
slightly sandy---------------couou--
Shale, light-brown-gray, carbonaceous --
Sandstone, very fine to fine-grained,
silty, scattered pyrite nodules up to 3
inches in diameter; interbedded with
light-gray siltstone, thin- to thick-
bedded, crossbedded, includes large
gypsum fault filling ------«----------
Sandstone, light-gray, very fine to fine-
grained, silty, crossbedded, few pyrite
nodules, base sharp, top 6 ft thin-

Siltstone, light-gray, nonbedded, shaly,
sandy ----------mmemme e
Shale, medium-gray, thin-bedded, scat-
tered coal fragments-----------------
Sandstone, very fine grained, dark and
light mineral grains, silty, thick-

Shale, medium-gray, thin-bedded, few
scattered fossil plants----------------
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
thick-bedded, iron-stained, scattered
pyrite nodules, solution cavities, top 2
in calcareous --------------coocoooe-
Shale, medium-dark-gray, few fossil
plants - -----ccommmmc e
Sandstone, very light gray, fine-grained,
nonresistant, scattered dark and light
mineral grains ------------------o---
Shale, medium-gray, thin and evenly bed-
ded to poorly bedded, top 3 in grades

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft

1

30
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2

_— 0
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301.

302.

303.

304.

305.
306.
307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.
318.

319.

320.

into silty underclay with coal lamina-

Shale, light-brownish-gray, carbona-
ceous, thin and evenly bedded, abun-
dant coal laminations and fossil plants-

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, some mica, friable, crossbed-
ded, thin- to thick-bedded, solution
cavities, few scattered pyrite nodules -

Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded; 1-in-thick medium-gray shale
band 6 in above base----------------

Shale, medium-gray, thin and evenly bed-

Shale, light-brownish-gray, carbona-
ceous, thin and irregularly bedded, scat-
tered fossil plants -------------------

Sandstone, medium-light-gray, very fine
grained, very silty, thin-bedded, fossil
root impressions in top 4 in----------

Underclay, medium-gray, fossil rootlets -

Sandstone, medium-light-gray, very fine-
grained, very silty, fossil roots-------

Underclay, medium-gray, very silty, fos-
sil roots, scattered fossil plants; V2-in-
thick coal laminations 2 in below top-

Coal, bright, scattered resin blebs, few
cleats -=-----=commc oo

Shale, light-brown-gray, carbonaceous,
thin and irregularly bedded, fossil
plants --=----mmemeo oo e

Underclay, medium-gray, very silty, non-
bedded, fossil roots, top grades into
unit 312 -----m e

Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded, shaly, few pyrite nodules -------

Shale, medium-gray, silty, thin and
evenly bedded -----------=---eauu---

Siltstone, medium-light-gray, thin and
irregularly bedded, grades sandy

Shale, medium-gray, thin and evenly bed-
ded; 4-in-thick pyrite nodular band 3 ft

Sandstone, medium-light-gray, very fine
grained, very silty, thin- to thick-
bedded; 3-in-thick medium-gray shale
bed 6 in below top------------------

Shale, medium-gray, thin and evenly bed-
ded ----mmmmmme e

Shale, light-brownish-gray, carbona-
ceous, thin and evenly bedded, scattered
fossil plants --------------"coooo--

Shale, medium-gray, thin- to poorly bed-
ded -----ecmmmmm e

Underclay, medium-gray to light-grayish-
brown, thin and irregularly bedded,
fossil roots, scattered fossil plants,
resin blebs ----------cenoimmenoooon

Thickness

Ft in
6 0
5

5 0
2 4
6 0
6

2 0
2 10
1 5
1 10
1

6

2 6
1 6
2 10
1 0
6 0
2 4
2 0
6

5 0
9

321.

322.

323.

324,

325.

326.
327.
328.

329.

330.

331.
332.
333.

334,

33s.

336.

337.

338.

339.
340.

341.

Shale, light-brownish-gray, carbona-
ceous, silty, scattered fossil plants----
Shale, medium-gray, silty, thin- to irreg-
ularly bedded, few scattered siltstone
laminations-----------=cocomcmeooo
Shale, light-brownish-gray, carbona-
ceous, scattered fossil plants---------
Underclay, medium-gray, light-brownish-
gray, very silty, top 3 in contains
abundant fossilized carbonaceous

Siltstone, medium-gray, grades sandy at
top, thin- to medium-bedded toward
top, iron-stained, calcareous, scattered
pyrite nodules to 2 inches in diameter-

Shale, medium-gray, thin- to poorly bed-

Underclay, light-brownish-gray, fossil
roots, few scattered fossil plants -----
Shale, dark-brownish-gray, scattered coal
laminations-------=-=-c-c-cccacannn
Shale, medium-gray with 3-in-thick
medium-dark-gray carbonaceous shale
1Y2 ft above base, scattered gypsum
crystal§ --------=cmememmome oo
Siltstone, medium-light-gray, sandy, very
fine grained, iron-stained ------------
Shale, medium-gray, thin-bedded -------
Shale, dark-brownish-gray, carbona-
ceous, coal chips, fossil plants-------
Siltstone, medium-gray, shaly, thin and
poorly bedded, some iron stains, basal
contact undulating ------------------
Sandstorte, medium-light-gray, very fine
to fine-grained, friable, silty, thick-
bedded to massive, scattered pyrite
nodules at top --------------cc-e-m--

Shale, dark-grayish-brown, carbona-
ceous; 1Y2-in-thick bony coal 10 in
below top ----------~comemmaaenos

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thick-bedded to massive; top 2
ft contains many carbonaceous frag-
ments; few silty shaly beds approxi-
mately 3 in thick; basal 1 ft silty, very
carbonaceous, fossil plant fragments;
top 2 ft very silty, friable------------

Sandstone, medium-light-gray, very fine
to fine-grained, few shale chips, mas-
sive, solution cavities, pyrite nodules,
few crossbeds, calcareous, calcareous
concretions up to 3 ft in diameter ----

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, silty,
sandy, fossil plant fragments, carbo-
NACEOUS -============-======comcmmn

Sandstone, medium-light-gray, fine-
grained, thin-bedded ----------------

Siltstone, medium-gray, poorly bedded,
very sandy, upper half thin-bedded,
few pyrite nodules ---------c-cnunmmn

Shale, medium-dark-gray to light-grayish-
brown, thin-bedded, abundant fossil

Appendix

Thickness
Ft in
5

3 6
1 6
1 2
4 6
3 0
9

4

7 0
1 8
1 0
6

2 6
3 4
1 6
8 10
10 0
1 3
10

4 6
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342,

343,

344,

345.

346.

347.

348.

349,

350.

351.

352.

353.

354.

355.

356.

357.

358.
359.
360.

361.

plant fragments, carbonaceous; few coal
fragments and fusain bands up to 1 inch
in length, upper half of unit light gray-
Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded, calcareous, iron-stained---------
Shale, medium-gray, thin- to poorly bed-
ded ------mmmmmmm e
Underclay, medium-gray, fossil roots,
slightly carbonaceous----------------
Shale, carbonaceous, medium-dark-gray
to light-grayish-brown, abundant fossil
plant and coal fragments, thin and
evenly bedded ---------=----cccuce-o
Shale, medium-gray, thin- to poorly bed-
ded, slightly carbonaceous in upper 1
Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
slightly calcareous ------------------
Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous, few fossil
roots in upper 6 in------------------
Shale, medium-dark-gray to dark-grayish-
brown, very carbonaceous, gypsum
crystals, coal laminations, silty-------
Shale, medium-gray, thin and evenly bed-
ded ------o-omcmeie e
Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
silty, pyrite nodules -----------------
Shale, medium-dark-gray to medium-
gray, very carbonaceous; basal 4 in,
fossil plants and coal fragments; 8-in-
thick carbonaceous zone 3 ft above
base; upper 2 ft poorly bedded -------
Siltstone, medium-gray, thin and irregu-
larly bedded, sandy -----~-----------
Underclay, medium-gray to light-grayish-
brown, fossil roots; 2-in-thick X 10-in-
long detrital coal lens 1 ft above base;
very silty, 3-in-thick bone lens 4 ft
below top, upper 3 in thin and evenly
bedded, carbonaceous shale----------
Sandstone, medium-gray, very fine
grained, silty, thin and irregularly bed-
ded -----mememe e
Shale, medium-gray to medium-dark-
gray, poorly bedded, upper 2 ft 2 in
thin and evenly bedded, slightly carbo-
NACEOUS - === ============-===oooomo
Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,
4-in silty bed 1 ft above base, fossil
roots in upper 6 in------------------
Shale, medium-gray, thin- to poorly bed-
ded ------cmmmm e
Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded --
Shale, medium-gray to medium-dark-
gray, few coal fragments, top chan-
neled and filled by unit 361----------
Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,

362.

363.

364.

365.

366.

367.
368.

369.

370.
371.

372.

373.

374.

375.

376.

377.

378.

379.

380.

381.

382.

crossbedded, fossil roots, solution cav-
ities, massive, upper 4 in thin-bedded-
Shale, medium-gray, thin and evenly bed-
ded, top channeled and filled by sand-
stone unit 363 -----------moomooooooo
Sandstone, medium-light-gray, very fine
grained, silty, basal 7 in thin-bedded,
upper 1 ft 5 in thick-bedded, calcare-
ous, shaly, crossbedded ---------~---
Shale, medium-gray, thin and evenly bed-
ded, few fossil roots, channel in upper
part of unit filled by unit 365 --------
Sandstone, medium-light-gray, very fine
to fine-grained, few medium grains,
few siltstone laminations, crossbedded;
calcareous and thin-bedded in top 2 ft;
friable, solution cavities, scattered
shale chips, scattered pyrite nodules --
Shale, medium-gray, thin- to poorly bed-

Bentonite, light-olive-gray -------------
Shale, medium-gray to medium-dark-
gray, slightly calcareous, thin- to
poorly bedded, fossil plant fragments,
grades into unit 369-----------------
Sandstone, medium-light-gray, silty, very
fine grained, massive at top, basal 1 ft
4 in very silty, few fossil roots-------

Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-
ded ------c-memm e

Shale, medium-gray, thin- to poorly bed-
ded -------emomo e

Sandstone, light-gray, very fine to fine-
grained, thick-bedded to massive, 5-ft
calcareous concretions, crossbedded,
friable, few solution cavities ---------

Shale, medium-gray, thin and evenly bed-
ded, few fossil roots ----------------

Shale, medium-dark-gray to dark-grayish-
brown, carbonaceous, very silty, thin
and evenly bedded, coal and fossil
plant fragments ---------------------

Shale, medium-gray, thin and evenly bed-
ded ---------mmmm e

Sandstone, medium-light-gray, thin and
evenly bedded to thick-bedded, gyp-
sum in fractures; 5-in-thick medium-
gray shale lens 7 in below top -------

Shale, medium-gray, nonbedded, basal 4
in very silty, top uneven-------------

Sandstone, medium-light-gray, fine-
grained, thin and irregularly bedded,
pyrite nodules, basal 4 in contains
detrital coal fragments---------------

Shale, medium-gray, silty, sandy, thin
and evenly bedded, siltstone and sand-
stone laminations up to 3 in ---------

Sandstone, light-gray, very fine to fine-
grained, silty, thin- to thick-bedded,
few solution cavities ----------------

Shale, medium-gray, thin and evenly bed-
ded, silty-------------cemmccienann
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383.

384.

385.
386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

397.

398.

399.

400.

401.
402.
403.

404.

405.

406.

Siltstone, medium-gray, thin- to poorly
bedded, few fossil roots, top undulates-
Sandstone, medium-light-gray, very fine
to fine-grained, crossbedded, basal 2 ft
contains pyrite nodules and shale chips;
very calcareous, massive at top; several
2-ft-thick calcareous zones, thin bed-

Shale, medium-gray, thin-bedded -------
Sandstone, light-gray, very fine grained,
Silty =----cmmeme e
Shale, medium-gray, poorly bedded, few
fossil roots, slightly carbonaceous in

top 1 in-----ommmmmce
Ironstone, dark-reddish-brown, weath-
ered ---------eome e
Shale, medium-dark-gray, thin and

evenly bedded, very carbonaceous,
few fossil plant fragments -----------
Sandstone, medium-light-gray, very fine
grained, silty -----------ccocmonooon
Shale, medium-dark-gray, thin
evenly bedded ---------------coouo--
Shale, medium-dark-gray to light-grayish-
brown, abundance of plant fragments
and prints, thin and evenly bedded,
carbonaceous -----------------o-o-
Sandstone, medium-light-gray, very fine
grained, silty ----------ccmmomoo
Shale, medium-gray, thin and evenly bed-
ded -------ememme i
Sandstone, medium-light-gray to light-
gray, very fine grained, silty, fossil

Shale, medium-dark-gray to dark-grayish-
brown, carbonaceous, silty, poorly
bedded, /2-in coal bed at base -------

Sandstone, medium-light-gray, very fine
grained, silty -----------ocmcmononoon

Shale, medium-gray to medium-dark-
gray, thin-bedded, scattered fossil
plants; 6-in-thick carbonaceous zone 2
ft above base; upper 1 ft very carbon-

Siltstone, medium-gray, very fine grained
sandstone laminations, thin and irregu-
larly bedded, calcareous -------------

Sandstone, light- to medium-gray, very
fine grained, thin-bedded, pyrite nod-

Shale, medium-gray -----------~-------
Sandstone, light-gray, very fine grained,
Silty === =-mmmm o
Shale, medium-gray, thin and evenly bed-
ded ------cem oo
Shale, medium-dark-gray, very calcare-
ous, silty, nonbedded; 7-in-thick
medium-dark-gray shale 7 in above
base ---------mamme e
Siltstone, light-gray, thin-bedded, iron-
stained - -----------mmemm e
Shale, medium-dark-gray, slightly car-
bonaceous------------m-oommeooooao

Thickness

Ft

2

in

5

oS O

10

10

=)

10

10

407.

Sandstone, light-gray to white, fine-
grained, few medium-grained, silty,
crossbedded, friable, solution cavities,
pyrite nodules -----------cnonoeono--

Total measured thickness of main
body of Mesaverde Formation ---

Thickness
Ft in

3 8
1,292 _5

White sandstone member of Mesaverde Formation:

408.

Sandstone, light-gray to white, fine-
grained, some medium-grained, dark
and light mineral grains, thick-bedded
to massive, crosshedded, scattered
pyrite nodules, solution cavities; 4 ft of
medium-gray shale laminations 125 ft
above base; shale chips 135 ft above
base; coarsens upward; 10-ft quartzose
ledge 15 ft below top ---------------

Total measured thickness of white
sandstone member of Mesaverde
Formation ---------------------

Total measured thickness of Mesa-
verde Formation

Meeteetse Formation:

409.

410.

411.

412.

413.

414,

415.

416.

417.

418.

419.

420.

421.

Shale, medium-gray, thin and evenly bed-
ded, thin- to thick-bedded at top, fria-

Shale, medium-brownish-gray, thin and
evenly bedded ---------------cnuouun
Shale, medium-brownish-gray, carbona-
ceous, thin and irregularly bedded,
abundant fossil plants; 1Y2-in-thick
sandstone lens 10 in below top-------
Shale, medium-brownish-gray, carbona-
ceous, thin and evenly bedded -------
Underclay, medium-brownish-gray, car-
bonaceous, silty, fossil plants and

Shale, medium-gray, thin and irregularly
bedded, sandstone lens 10 in below
tOP === ====mmmmmmm e oon

Shale, dark-brownish-gray, carbona-
ceous, silty, poorly bedded, fossil
plants - -------ommee e

Siltstone, medium-gray, thin- to poorly

Sandstone, light-medium-gray, very fine
to fine-grained, dark and light mineral
grains, thick-bedded to massive; 10-
in-thick siltstone with thin-bedded lam-
inations 1Y2 ft above base, crossbed-
ded, pyrite nodules, solution cavities,
medium-grained at top --------------

Shale, medium-brownish-gray, carbona-
ceous, thin and irregularly bedded----

Shale, medium-brownish-gray, carbona-
ceous, thin and irregularly bedded, fos-
sil plant fragments ----------=-------

Shale, medium-grayish-brown, carbona-
ceous, thin and evenly bedded -------

Shale, medium-brownish-gray, carbona-
ceous, thin and irregularly bedded, fos-
sil plants in lower half of unit--------
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1,529
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Measured section 3: Meeteetse Formation through Fort

422.

423.

424.

425.

426.

427.

428.

429.
430.

431.

432.
433,
434,

435,

436.

437,
438.

Allu
End

Sandstone, medium-light-gray, fine- to
medium-grained, scattered dark and
light mineral grains, iron-stained, thin-
to thick-bedded, solution cavities, scat-
tered pyrite nodules, becomes silty at
tOP ~- === - e oo

Shale, lower 1Y2 ft medium-gray, thin and
irregularly bedded, top carbonaceous,
thin and evenly bedded--------------

Sandstone, light-gray, very fine grained,
light and dark mineral grains---------

Shale, medium-brownish-gray, carbona-
ceous, abundant fossil plants, thin and
evenly bedded in top 1 ft------------

Sandstone, light-medium-gray, medium-
grained, dark and light mineral grains,
iron-stained----------------ccooonoo-

Shale, medium-brownish-gray, thin-
bedded, weathered ------------=-un--

Sandstone, light-gray, fine- to medium-
grained, crossbedded, thick-bedded,
iron-stained, solution cavities, scat-
tered pyrite nodules -----------------

Shale, medium-gray, weathered --------

Sandstone, medium-gray, very fine
grained, dark and light mineral grains,
Sity =---mm oo

Shale, medium-gray, thin and evenly bed-
ded, slightly bentonitic, carbonaceous
intop 1 ft------cmommeecmmeee

Bentonite, light-olive-gray -------------

Shale, medium-gray, weathered --------

Sandstone, light-gray, fine grained, cross-
bedded, weathered, scattered pyrite
nodules, calcareous and thin-bedded in
top 3 ft ------me e

Shale, medium-gray to medium-dark-
gray, poorly bedded, weathered, top 1
ft carbonaceous and coal fragments,
very fissile at top -------------------

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thick-bedded to massive, scat-
tered pyrite nodules -----------------

Shale, light-medium-gray, carbonaceous-

Sandstone, light-medium-gray, very fine-
grained, scattered dark and light min-
eral grains, silty, weathered----------

Total measured thickness of Mee-

teetse Formation----------------
vial Cover

of section

Union Formation
Location: Eagle Point Quadrangle, Wyoming (7.5 min)

Start: SW-SE-NW sec. 17, T. 6 N., R. 1 E. Presented from oldest to

youn,

gest

End: SW-NE-NE sec. 21, T. 6 N.,, R. 1 E.
Described by: J.F. Windolph, Jr.
Strike 170°, Dip 25° E.
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Thickness
Ft in
3 4

3 4

1 2

2 0

8

16 0
15 10
6 O

1 6

5 6

1 4

9 6
15 0
6 0
16 0

1 0

6 0

165

lo

Upper Cretaceous:

Meeteetse Formation: (Units 1-33 not described
in detail)

P RNAUN R LN
w
0
=
[=%
2
S
a

FS R —
29. Sandy bentonite ---------------c--n----
30. Sandstone-----------------ocoomoaonna-

33: Shale, carbonaceous -------------------
34. Underclay, upper part very carbonaceous
with bone 7 in thick-------------=---

Welton coal bed

35. Coal, bright; 7-in-thick bony zone 2V2 ft
below top; upper 2 ft impure; fine-
to-medium cleats (Woodruff and Win-
chester, 1912, pl. L, no. 71)---------

36. Shale, medium-dark-gray to light-grayish-
brown, carbonaceous, bony, silty to
sandy ------------oommmoaeeoan

37. Shale, medium-gray to medium-dark-
gray, nonbedded, few fossil roots ----

38. Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------

39. Shale, medium-gray, silty, thin- to poorly
bedded, upper part contains a few
lenses of sand grains ----------------

40. Sandstone, medium-light-gray, very fine
grained, few fossil roots-------------

41. Siltstone, medium-gray, abundant fossil

42. Shale, medium-dark-gray to medium-
gray, basal 1 ft slightly carbonaceous,
few thin, calcareous, silty bands -----

43, Sandstone, medium-light-gray, thin-
bedded, very fine grained, silty, calcar-
eous, ripple-bedded -----------------

44. Shale, medium-gray, nonbedded--------

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness
Ft in
10 0

6 0
10 0
10 0

1 6

3 0

1 6
15 0

8 0

5 0
27 0

1 0

1 0

2 0

1 6

5 0

2 0

8

10

13 0
15 0
30 0
20 0

1 6

9 0

3 0

9 0

3 0

4 0

2 0

5 0

3 0
10 0

4 0
15 2

1 4

9 0

1 0

2 6

1 7

1 8

5 0

5
4 6



45.

47,

48.

49.

50.

Sandstone, medium-light-gray, fine-
grained, very calcareous, ripple-
bedded and crossbedded -------------

Sandstone, medium-light-gray, very fine
grained, silty, shaly, friable, two thin
calcareous beds----------c-cocoaeon

Shale, medium-gray, thin- to poorly bed-
ded, few fossil rootlets --------------

Shale, medium-dark-gray to light-grayish-
brown, thin-bedded, very carbonac-

Coal, bright, fine to medium cleats, gyp-
sum crystals ----------ceocoooooon

Total measured thickness of Mee-
teetse Formation----------------

Unconformity
Lance Formation:

51.

52.

53.

54.

55.

56.

57.

58.
59.

6l1.

62.

63.

Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, friable, massive, few scat-
tered pyrite nodules, solution cavities,
calcareous concretions up to 7 ft long,
petrified wood fragments 85 ft above
base, petrified log 6 inches in diameter,
155 ft above base; few thin shale

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, gypsum,
crystals, few sandstone and siltstone
interbeds up to 6 in thick; upper part
slightly carbonaceous----------------

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, crossbed-
ded, few thin shale interbeds up to 4 in
thicK - -- === e el

Shale, medium-gray to medium-dark-
gray, poorly bedded-----------------

Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded -

Shale, medium-gray, silty, poorly bed-
ded ------meeeem e

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, medium-gray to medium-dark-
gray, poorly bedded-----------------

Sandstone, medium-light-gray, very fine
grained, silty, few fossil roots, top 4 in
thin-bedded- -~ -----------ccceeao

Shale, medium-dark-gray to grayish-
brown, very carbonaceous, thin and
evenly bedded, abundant fossil plant
fragments -----~----ocmmea

Shale, medium-dark-gray, poorly bedded,
slightly carbonaceous; upper 8 in thin-
bedded--------=-ommm oo

Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded; few fos-
sil impressions in upper 6 in---------

Shale, medium-dark-gray to medium-
gray; 1-ft-thick carbonaceous zone 9 in
above base -----------mcomma

Thickness
Ft in

3 0

3 6

5 6

2 0

1 8
3
30 7
208 0
19 0
6 6

9 6

1 0

1 6

1 4

5 4

1 8

2 5

6 2

4 0

3 0

65.
66.

67.

68.

69.

70.

71.

72.

73.
. Sandstone, medium-light-gray, very fine

75.

76.

71.
78.

79.

80.

81.

Sandstone, medium-light-gray, fine-to
medium-grained, few shale chips, mas-
sive, crossbedded, slump structures,
few solution cavities, few thin-bedded
sandstone and shale lenses, pyrite nod-
ules 2 ft above base; upper 2 ft calcar-
eous, very thin bedded --------------

Shale, medium-gray, poorly bedded-----

Shale, medium-dark-gray to light-grayish-
brown, thin and evenly bedded, very
carbonaceous ----------=---ccmcma--

Underclay, medium-gray, fossil roots,
slightly shaly, bentonitic with few car-
bonaceous zones, few sandy shale
chips, top uneven-------------------

Sandstone, medium-light-gray to light-
gray, fine- to medium-grained, few
coarse grains, dark and light mineral
grains, massive, slump-bedded, solu-
tion cavities; upper half of unit thin-
bedded and contains light-yellow iron-
stained lenses; few calcareous zones 1
ft thick, crossbedded; upper 1 ft very
fine grained, very calcareous---------

Sandstone, medium-light-gray, very fine
to fine-grained, silty, thin-bedded, few
very calcareous 1-ft-thick zones------

Sandstone, medium-light-gray to light-
gray, fine- to medium-grained, few
very coarse-grained lenses, dark and
light mineral grains, crossbedded, thin-
bedded to massive ------------------

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, very cal-
careous, basal 4 in forms resistant
ledge -----=-=-mmmmmmmee s

Siltstone, medium-gray, very fine
grained, sandy, thin and evenly bed-
ded, very calcareous ----------------

Shale, medium-gray, poorly bedded-----

grained, silty, very calcareous, thin-

Shale, medium-gray to medium-dark-
gray, poorly bedded-----------uaun--
Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, few
massive beds, crossbedded, upper 25 ft
thin-bedded and very calcareous------
Siltstone, medium-gray, very fine
grained, very calcareous, thin-bedded-
Shale, medium-dark-gray, nonbedded,
slightly bentonitic-----------=-------
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, conglom-
eratic, pyrite nodules, rounded quartz
and chert pebbles, and fossil bone frag-
ments up to ! ft in diameter, contains
shale and sandstone lenses-----------
Sandstone, fine- to medium-grained, few
coarse grains, contain 1-ft-thick con-
glomerate lens and a few shale lenses-
Sandstone, medium-light-gray, fine-to
medium-grained, thin-bedded to mas-

Thickness

Ft in
52 0
9 6
10

26 0
50 0
10 0
46 0
4 0
12 0
7 0
3 0
5 6
135 0
12 0
7 6
4 0
12 0
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82.

83.
84.

85.
86.

87.

88.

89.

91.

92.

93.

94.

95.

97.
98.

100.

sive, crossbedded, calcareous concre-
tions 7 ft in diameter, few solution
cavities, few pebbles 25 ft above base
and 45 ft above base; upper 2 ft very
calcareous----------=-----oo-ocomoo-
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, contains
8-in-thick silty sandstone 8 ft above
base -------cciiii e
Sandstone, medium-light-gray, very fine
grained, silty, very calcareous -------
Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded ----------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, fine- to
medium-grained, massive, slightly cal-
careous, few solution cavities, 3 ft in
diameter, calcareous concretions, few
1-ft-thick medium-gray shale lenses 25
ft above base --~----~--ccnccmmaaoaan
Shale, medium-gray to medium-dark-
gray, poorly bedded to nonbedded,
upper 2 ft slightly carbonaceous------
Sandstone, medium-light-gray, very fine
to fine- to medium-grained, massive,
upper 1 to 1¥2 ft very calcareous, very
ferruginous, upper 5 ft contains few
shale chips -----------ccneomcamamaan
Shale, medium-gray, poorly bedded to
nonbedded, slightly bentonitic contains
5-ft siltstone lens ------------cnuonn-
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, very cal-
Careous -----=--====-==-===--=cuo-oo-
Sandstone, fine- to coarse-grained, thin-
bedded to massive, very friable, upper
4 ft very calcareous -----------------
Siltstone, medium-gray, very fine
grained, sandy, poorly exposed ------
Shale, medium-gray to medium-dark-
gray, poorly bedded to nonbedded,
slightly bentonitic-------------------
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, very cal-
CAreous ---=-=--=-=--=---=----oncacoc
Shale, medium-gray to medium-dark-
gray, silty, basal 2 ft slightly bentoni-
HC ~=mmmmm oo
Sandstone, medium-light-gray, fine- to
medium-grained, thick-bedded, pyrite
nodules ---------nmemmmmm e
Covered --------------o-oemom o
Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded to mas-
sive, locally crossbedded; solution cav-
ities; upper 1 ft very calcareous ------
Shale, medium-gray, thin and evenly bed-
ded, slightly bentonitic, nonbedded 6 ft
above base, medium-dark-gray-------
Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, thick-bedded to massive,
crossbedded, shale chips, friable -----

Thickness
Ft in
108 0
11 6
1 6
8§ 0
2 6
50 0
20 0
15 0
21 6
3 0
20 0
s 0
48 0
20 0
10 0
3+
25 0
18 0
25 6
4 6

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Shale, medium-dark-gray,
evenly bedded -------------cmmnmnnn-
Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, crossbedded, shale chips,
pyritic nodules, contains 3-in-thick silt-
stone 1Y2 ft above base, upper 1V2 ft
calcareous--------------cecmmmnmnnn-
Shale, medium-gray, silty, thin and
evenly bedded ------------cacomeonn-
Ironstone, weathered dark-brown -------
Shale, medium-gray, silty, bentonitic,
becomes medium-dark-gray to dark-
gray, nonbedded 10 ft above base----
Sandstone, medium-light-gray, medium-
to coarse-grained, massive, pyrite nod-
ules, contains palm tree leaf impres-

Shale, medium-dark-gray to dark-gray,
nonbedded, bentonitic, carbonaceous -
Siltstone, medium-gray, bentonitic,
grades sandy upward ----------------
Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, thick-bedded ------------
Siltstone, sandy, shaly, weathered, ben-
tONitiC---------------mocceeemmneaean
Sandstone, medium-light-gray, fine- to
medium-grained, very silty, thick and
irregularly bedded lenses, few gran-
ules, shale chips --------------------
Shale, medium-gray to medium-dark-
gray, nonbedded, bentonitic ---------
Sandstone, medium-light-gray to olive-
green, fine- to medium-grained in light
portion, very fine grained to silty in
green portion, unit consist of several
lenses, massive to nonbedded --------
Shale, light-olive-gray to medium-dark-
gray, nonbedded, bentonitic, ash parti-
cles, upper 3 ft grades into sandy shale-
Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded to mas-

Shale, medium-dark-gray, nonbedded,
carbonaceous -----------------------
Siltstone and very fine grained sandstone,
thick-bedded---------------ceuauunn-
Shale, medium-dark-gray, bentonitic,
nonbedded, contains few light-olive-
green siltstone lenses up to 1 ft thick,
upper 1 ft grades into sandy shale ----
Sandstone, medium-light-gray, fine- to
medium-grained, thick-bedded to mas-
sive, high-angle crossbedding, shale
chips, pyrite nodules ----------------
Shale, light-olive-gray, silty, nonbedded,
contains few silty zones up to 1Y2 ft
thick, few medium-gray zones, slightly
bentonitic ---------------cmeamamonnn
Sandstone, medium-light-gray, very fine
to fine-grained, silty, thick-bedded to
massive, contains 9-in-thick sandy vol-
canic ash bed 2 ft 8 in above base----
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Thickness

Ft in
1 10
4 0
2 6
1 0

49 0
2 0
8 0
6 0
1 10
4 6
5 0

17 0
3 0

15 0
3 6
1 6
1 0

25 0
22 0

12 0

6 0



122,

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.
135.

136.

137.

138.

139.

140.

141.

Shale, medium-gray to light-olive-gray,
bentonitic, silty, nonbedded----------
Sandstone, medium-light-gray, very fine
to fine-grained, silty, thick-bedded to
MASSIVe - === == === o mmmmm oo
Shale, medium-gray to medium-dark-
gray, contains 1 ft light-olive zone,
medium-grained, silty sandstone 2 ft
above base, bentonitic---------------
Sandstone, medium-light-gray, very fine
to fine-grained, silty, thick-bedded to
massive, crossbedded, noncalcareous,
contains 1-ft-thick volcanic ash bed 2 ft
below top -~----------cmmma
Shale, light-olive-brown to medium-gray,
thin-bedded, slightly bentonitic, pyrite
nodules; 1-ft-thick siltstone bed 3 ft
above base; includes two silty sandy
beds --------mccieiei
Sandstone, light-gray, very fine grained,
silty, thick-bedded ---------=--ecuzu-
Shale, medium-gray to medium-dark-
gray, thin- to poorly bedded, slightly
bentonitic -----------------ccmcuon-
Sandstone, medium-light-gray, fine- to
medium-grained, thick-bedded, cross-
bedded, pyrite nodules --------------
Shale, medium-gray to medium-dark-
gray, thin- to poorly bedded, slightly
carbonaceous ~-----~---===c-=caceuo-
Sandstone, light-gray, very fine to fine-
grained, dark and light mineral grains,
thin- to thick-bedded, crossbedded,
lens-shaped beds, few pyrite nodules -
Shale, medium-gray, nonbedded, bento-
DtiC === -emem oo
Sandstone, medium-light-gray to light-
gray, very fine grained, silty, thin- to
thick-bedded, pyrite nodules ---------
Shale, medium-gray, silty, nonbedded --
Sandstone, light-gray, very fine to fine-
grained, thick-bedded, lens shaped ---
Underclay, medium-gray, nonbedded,
few fossil roots --------------cncuu--
Shale, dark-gray, carbonaceous, thin and
evenly bedded ------------ccmomooo
Shale, medium-gray, thin and evenly bed-
ded -----mmmmmee e
Sandstone, light-gray, very fine grained,
silty, thick-bedded, 1-ft-2-in-thick car-
bonaceous underclay 2 ft above base,
few underclay lenses 1 ft thick with
carbonaceous shale 4 ft below top, few
pyrite nodules at top ----------------
Shale, medium-gray to light-olive-green;
1-ft-thick ironstone bed 2 in above
base; 12-ft-thick fine-grained sand-
stone with fossil plant and stem prints
10 ft above base; fossil roots in top of
sandstone -------------cccemnoooon
Coal, impure, shaly, sulfur, fusain, gyp-
sum, basal part is a 4-in underclay with
well-preserved fossil roots -----------

Thickness

Ft in
5 0
3 6
6 0
8 6

15 0

10
6 0
1 6
6 0

10 6

15 0
4 0
5 6
4 0
1 0

2
7
21 0
11 6
6

142.

143.
144.

145.

146.
147.

148.
149.

150.

151.

152.

153.

154.
155.

156.
157.
158.

159.
160.

161.

162.

163.

164.
165.

Shale, medium-gray to light-brownish-
gray, thin and evenly bedded, upper 1
ft silty to sandy---------------------

Sandstone, medium-light-gray, very fine

grained, silty, very calcareous ------- .

Underclay, medium-gray, bentonitic, poor-
ly bedded -------=----ccmcmmmmon
Shale, medium-dark-gray to light-grayish-
brown, slightly bony, very carbo-
naceous, coal fragments, fossil plant
fragments and leaves ----------------
Coal, bright, impure, shaly, fusain------
Shale, dark-gray to black, very carbo-
naceous, abundant coal laminations;
upper 8 in becomes light-grayish-
brown to medium-dark-gray ---------
Shale, thin and evenly bedded----------
Sandstone, light-gray to white, very fine
to fine-grained, few medium grains,
thin- to thick-bedded, pyrite nodules,
few crossbeds, few thin shaly lenses--
Shale, medium-gray, thin and evenly bed
ded, top part grades into bentonitic and
sandy shale------------cccmooeeomamn
Sandstone, light-gray, very fine grained,
silty, thin-bedded, few white volcanic
ash lens-shaped interbeds up to 3 in
thick, pyrite nodules ----------------
Shale, medium-gray to light-olive-gray,
nonbedded, contains 1-ft-thick silty
ironstone 8 ft above base; top grades
into sandy shale ---------------o----
Sandstone, light-gray to white, fine- to
medium-grained, thin- to thick-
bedded, few crossbeds, few thin shale
lenses, few volcanic ash layers up to 3
in thick ------=mnmmmemeicmice e
Underclay, medium-gray, nonbedded ---
Shale, light-grayish-brown, thin-bedded,
few coal fragments and fossil plant
fragments --------------omomeooo
Coal, impure, bony, shaly, resin blebs --
Shale, dark-gray, thin and evenly bedded,
slightly bony ------------cccummuuuen
Coal, impure, shaly ------------=------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray to light-
gray, very fine grained, silty, few thin
shale and volcanic ash lenses; 6-in-
diameter pyrite nodules 4 ft above
base -------ccecmmmioe e
Underclay, medium-gray, silty, .fossil

Coal, interbedded with shale and silt,
fossilized flat-bladed reeds appear to
have been completely charred, few
coaly fragments---------------------

Underclay,  light-grayish-brown  to
medium-gray, slightly bentonitic in
medial part; top and basal 2 in thin
bedded, very carbonaceous, fossil
plant fragments ---------------------

Coal and shale interbedded-------------

Shale, medium-gray, bentonitic, top sandy

Appendix

Thickness
Ft in
6 0
2 6
6 0
10

3

1 2

1 2
20 0
11 0
5 6
26 0
16 0
1 6
5

9

6

3

1 0
10 0
1 2
7

2 0
7

5 6
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32

166.

167.

168.

169.

170.

171.

172.
173.

174.
175.

176.

177.

178.

179.

180.
181.

182.
183.

184.

185.

186.

187.

188.

189.

190.
191.

192,

Sandstone, light-gray to white, very fine
to fine-grained, thin- to thick-bedded,
few thin shale and silt lenses; 1-ft-thick
very iron stained siltstone 17 ft above
base, few pyrite nodules-------------

Shale, medium-gray to light-brownish-
gray, thin-bedded to nonbedded, ben-
tonitic; 6-in-thick coaly carbonaceous
shale at top-----=---------cccomonon-

Sandstone, light-gray to white, very fine
to fine-grained, silty, thin-bedded ----

Underclay, medium-gray, poorly bedded,
fossil rootlets -----------ccucmcuenonn

Shale, medium-dark-gray to
brownish-gray, thin-bedded ----------

Coal, impure, flat-bladed charred leaves,
shale interbeds, fusain---------------

Underclay, medium-gray, bentonitic ----

Coal, impure, shaly, flat-bladed charred
fossil leaves ------=----ccceocoeoo

Underclay, medium-gray, bentonitic ----

Shale, dark-gray to dark-brown, carbo-
naceous, coaly fragments ------------

Underclay, light-grayish-brown, nonbed-
ded, top sandy---------------c-uo-o-

Sandstone, light-gray, very fine grained,
SIltY ----mmmmm e

Shale, medium-gray, thin and evenly bed-
ded; basal 2 in very carbonaceous and
coaly; upper 11 in medium dark gray-

Coal, bright--------ccccmcmcmcecmamaaan

Shale, light-grayish-brown, thin and
evenly bedded ----------ccmcecmenon-

Sandstone, medium-light-gray to light-
gray, very fine to fine-grained, thin-

Shale, light-grayish-brown, thin-bedded,
fissile, very carbonaceous -----------
Sandstone, medium-light-gray, very fine
grained, silty, pyrite nodules---------
Shale, medium-gray to light-grayish-
brown, thin-bedded, fissile, very car-
bonaceous, coal fragments-----------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray to light-grayish-
brown, very carbonaceous, fissile, top
grades into sandy shale, scattered coal
fragments, few thin silt and sand
lenses-------cocmcoomiia e
Sandstone, light-gray, very fine to fine-
grained, silty, thin-bedded -----------
Shale, medium-gray, slightly bentonitic,
thin-bedded, poorly bedded ----------
Sandstone, light-gray, very fine grained,
silty, friable; upper 1 ft heavily iron
stained, grades upward into siltstone--
Shale, medium-gray, silty--------------
Sandstone, medium-gray, very fine
grained, heavily iron stained, thin-

Shale, medium-gray, thin-bedded, bento-
Mt — == === mm e

Thickness
Ft in
27 0
7 6
1 6
1 6
1 0
6

1 1
1 0
1 10
4

1 0
1 6
1 10
4

8

2 0
1 6
1 3
2 0
1 6
6 0
2 6
3 0
5 0
4 6
2 0
6 6

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.
205.

206.

207.

208.

209.

210.

211.

Sandstone, light-gray, very fine to fine-
grained, thin-bedded ----------------
Shale, medium-gray to medium-dark-
gray, slightly carbonaceous, lens-
shaped ------------ccmoiioiaeean
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, few shale
lenses, few pyritic nodular beds; upper
6 in heavily iron stained-------------
Shale, medium-gray, fine-grained sand-
stone lenses up to 1 ft thick, thick-
bedded, silty, slightly bentonitic; 1-ft-
thick ironstone 1 ft 8 in below top;
upper 2 ft light grayish brown to
medium dark gray, carbonaceous-----
Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thin- to thick-bedded; 5-ft-thick shale
lenses 5 ft and 15 ft above base, few
iron stains, pyrite nodules -----------
Shale, medium-gray, very silty, poorly
bedded, few silt interbeds up to 1 ft
thick, slightly bentonitic-------------
Sandstone, fine-grained, dark and light
mineral grains, thin- to thick-bedded,
crossbedded, upper 2Y2 ft very calcar-

Shale, medium-light-gray to light-gray,
thin-bedded to poorly bedded --------
Shale, medjum-light-gray, fine- to
medium-grained, dark and light mineral
grains, thick-bedded-----------------
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------
Sandstone, fine- to medium-grained,
abundant dark and light mineral grains,
thin-bedded to massive, few shale
interbeds, crossbedded, solution cavi-
ties, slumped bedding, pyrite nodules-
Shale, medium-gray, thin-bedded -------
Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thin- to thick-bedded, few thin shale
lenses-<------ccmcmemenmnee e
Shale, medium-gray, thin and evenly bed-
ded, few siltstone lenses up to 1 ft

Sandstone, medium-light-gray to light-
gray, medium- to coarse-grained,
crossbedded, massive, solution cavi-
ties, few pyrite nodules, few calcare-
ous lenses up to 2 ft thick, few shale
lenses up to 3 ft thick ---------------

Shale, medium-gray, thin and evenly bed-
ded, becomes light-olive-gray upward-

Sandstone, fine- to medium-grained, dark
and light mineral grains, slump-
bedded, massive, crossbedded, calcar-
eous, iron-stained, pyrite nodules ----

Shale, medium-gray, poorly bedded, top
grades into siltstone-----------------

Sandstone, light-gray, very fine to fine-
grained, shale chips, dark and light
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Thickness

Ft in
3 0
4 0

9 0

18 0

32 0

10 O
3 6
3 0
2 0
2 6

26 0
7 0
6 0

17 0

25 O
7 0

11 0
9 0



212.
213.
214.

215.

216.
217.
218.

219.

220.

221.

222.
223.

224,
225.

226.
227.

228.
229.

230.
231.

232.
233.

mineral grains, massive, few thin shale
lenses up to 1 ft thick, pyrite nodules-
Shale, medium-gray, thin and evenly bed-
ded --------m oo
Sandstone, medium-light-gray, fine-
grained, thin-bedded ----------------
Shale, medium-gray, thin and evenly bed-
ded -----mmm e
Sandstone, basal 5 ft medium-light-gray,
thin-bedded, shaly, silty, very fine
grained; 1-ft-thick calcareous ledge 7 ft
above base; 3-ft-thick shale zone 10 ft
above base; 1-ft-thick shale 3 ft below
top; part of unit calcareous, crossbed-
ded, shale chips ---------------c---
Shale, medium-gray, poorly bedded,
SHtY -mme e
Sandstone, medium-light-gray, very fine
grained, silty -----------ccooeaoo
Shale, medium-gray to light-olive-gray,
poorly bedded -----------cmummonno
Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded, iron-
stained, pyrite nodules; few shale
lenses up to 3 ft thick, medium-gray;
2-ft-thick medium-gray shale bed 17 ft
above base, few siltstone interbeds;
2-ft-thick shale lens, medium-gray, 25
ft above base ---------------ooomen
Shale, medium-gray, poorly bedded, con-
tains siltstone and sandstone interbeds
up to 1 ft thick ------=----c-cccuuemn
Sandstone, medium-light-gray to light-
gray, grades from fine- to medium-
grained upward, massive, thin-bedded,
pyritic nodules---------------oaun---
Shale, light-olive-gray, poorly bedded---
Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded--------
Shale, light-olive-gray, thin-bedded -----
Sandstone, very fine grained, silty, thin-

Shale, medium-gray to light-olive-gray--
Sandstone, medium-light-gray, fine- to
medium-grained, thin- to thick-
bedded, heavily iron stained ---------
Shale, medium-gray, poorly bedded-----
Sandstone, light-gray, very fine to fine-
grained, dark and light mineral grains,
massive, crossbedded; 2-ft-thick shale
lens 15 ft above base; friable; few
resistant calcareous beds, iron stained-
Shale, medium-gray, poorly bedded-----
Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thin-bedded to massive, shale chips at
base, crossbeds, few granules, few thin
shale lenses; 2-ft-thick pebbly zone 15
ft above base ------------ommonan
Shale, medium-gray, poorly bedded-----
Sandstone, light-gray, very fine to fine-
grained, massive, irregularly bedded,
abundant fossil imprints, probably
maple and sycamore leaves; top part of

Thickness

Ft

14

1

21

35

21

36
10

35

in

0

8

234,
235.

236.

237.

238.

239.

240.
241.

242.
243,
244,

245.

246.
247.

248.
249.

250.

251.

252.
253.

254.
255.

256.

257.

unit grades to a medium gray; dark and
light mineral grains, few shale chips;
moved 500 ft to south along top of unit
233 and began measuring unit 234 ---
Shale, medium-gray, thin and evenly bed-
ded ----coeien e
Sandstone, very fine grained, silty, thin-
bedded, lens-shaped-----------------
Shale, medium-gray, 1 ft of silty pyrite
nodules 5 ft above base; slightly carbo-
NAaceous at top ~---------=-==--------
Sandstone, medium-gray to medium-light-
gray, very fine grained, silty, thick-
bedded, lens-shaped, pyrite nodules --
Shale, medium-gray, poorly bedded, silty
in upper 1 ft---------eccccmmmcmaon
Sandstone, medium-light-gray, weathers
brown, very fine to fine-grained, thin-

Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, weathers
brown, fine- to medium-grained, thin-
bedded, few shale lenses up to 1 ft

Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, few shale
interbeds ------------omomooo
Shale, medium-gray, thin- to poorly bed-
ded------memmmm o
Sandstone, medium-light-gray, medium-
to fine-grained, thin-bedded, few shale
interbeds ---------c-cmmmmmmaene
Shale, medium-gray, thin- to poorly bed-
ded--------cmmmmm
Sandstone, very fine to fine-grained, thin-
bedded, poorly exposed -----~-------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, thick-bedded to massive,
pyrite nodules, friable, irregularly bed-
ded, crossbedded, upper half of unit
becomes light gray------------------
Shale, medium-gray to medium-light-
gray, silty, slightly bentonitic, poorly

Shale, medium-gray, poorly bedded-----
Siltstone, medium-gray, very fine grained
sandstone, iron-stained --------------
Shale, medium-gray, thin-bedded -------
Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thin- to thick-bedded, few siltstone
lenses, pyrite nodules ---------------
Shale, medium-gray, thin-bedded, few
thin, silty sandstone lenses, up to 6 in
thick, slightly bentonitic; 1-ft-thick
carbonaceous bentonite 13 ft above
base -----~-ccccccmcii -
Sandstone, medium-light-gray to light-
gray, weathers brown, very fine to

Thickness
Ft in
11 0
6 0
1 0
12 0
1 6
12 6
2 0
2 6
15 0
6 0
5 0
7 0
3 6
6 6
2 0
12 0
33 0
10 0
2 0
4 0
1 6
8 6
15 0
16 0
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34

258.

medium-grained, thin- to thick-bedded,
crossbedded, pyrite nodules, few silty
shale lenses, fossil animal tracks -----
Shale, medium-gray, silty to sandy,
poorly bedded, becomes light-olive-
gray upward-------------cmcomoooon

Total measured thickness of Lance

Formation------------c-accuuuo-

Unconformity

Paleocene:
Fort Union Formation, lower member:

259.

260.

261.

262.

263.

264.
265.
266.
267.

268.

269.

270.

Sandstone, medium-light-gray, mostly
fine- to medium-grained, dark and light
mineral grains, thin-bedded, crossbed-
ded, contains granule and pebble lenses
3 ft above base; shale chips, shale and
silt laminations, slump bedded, trian-
gular crossbeds; 9-ft-thick shale lenses
30 ft above base, medium gray, few
calcareous lenses 50 ft above base; unit
is very massive 55 ft above base, scat-
tered pebbles ¥z inch in diameter, solu-
tion cavities. Unit supports heavy pine
and juniper growth------------------

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, very cal-
careous upper 2 ft; basal zone friable -

Conglomerate, medium-light-gray,
medium- to coarse-grained, shale
chips, rounded quartz pebbles up to 1
inch in diameter --------------------

Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
few quartz granules, crossbedded; 6-
in-thick conglomerate 21 ft above base;
conglomerate with 1-in quartz pebbles
becomes more abundant 25 ft above
base; high-angle crossbedding 50 ft
above base; 60 ft above base mostly
fine- to medium-grained, nonconglom-
eratic; bedding is very massive at 90 ft
above base, contains calcareous con-
cretions 5 to 10 inches in diameter;
upper part mostly thin bedded--------

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, slightly
carbonaceous -----------------------

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded----------

Shale, medium-gray to light-olive-gray,
thin-bedded, sandy------------------

Sandstone, medium-light-green, fine- to
medium-grained, thin-bedded --------

Shale, medium-dark-gray, thin-bedded,
very carbonaceous ---------=-=------

Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains;
few pebbles in basal 3 ft and 7 ft above
base; shale chips; top very friable ----

Shale, medium-dark-gray to light-olive-
gray, poorly bedded, slightly bento-
MItIC == == === - = mm e e

Sandstone, very fine grained, silty, thin-
bedded, heavily iron stained ---------

Thickness

Ft

116

10

13

36

22

in

271.

272.

273.

274.

275.

276.

2717.

278.

279.

280.

281.

282.

283.

284.

Shale, light-olive-green, poorly bedded,
slightly bentonitic, 1 ft siltstone 9 ft
above base ------------c-commoamanns

Sandstone, medium-light-gray, very silty,
shale interbeds-----------=ccccueoun-

Shale, medium-gray, thin and evenly bed-
ded; 1-ft-thick silty sandstone lens 3 ft
above base; 1-ft-thick medium-dark-
gray, very fine grained, slightly carbo-
naceous sandstone 10 ft above base;
3-ft-thick sandstone 17 ft above base;
upper 10 ft light olive gray ----------

Sandstone, light-gray, fine- to medium-
grained, thin-bedded to massive cross-
bedded; 1-ft-thick light-grayish-brown,
fissile, carbonaceous shale 1 ft above
base; 1 ft of light-grayish-brown, fis-
sile shale 3 ft above base------------

Shale, medium-gray to light-grayish-
brown, very silty and sandy, interbeds;
thin bedded-------------ecomcmvnonn

Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
massive, very friable, solution cavities,
crossbedded, lower 2 ft of unit contains
calcareous concretions; few silty shale
lenses 13 ft above base; Y2-in-diameter
quartz pebbles, shale chips 15 ft above
base; 1-ft-thick conglomerate 53 ft
above base ---------------- RRRREEEEE

Shale, light-olive-gray to medium-gray,

thin and evenly bedded---------=----
Sandstone, medium-gray, very fine
grained, silty, thin-bedded, iron-
Stained - - --------mmeamemm e

Shale, medium-gray to medium-dark-
gray, thin and poorly bedded --------
Conglomerate, rusty-brown-weathering,
rounded quartz pebbles and cobbles up
to 3 inches in diameter; petrified wood,
chert, quartzite, shale chips, coarse-
grained sandstone, interbeds and
lenses, thick bedded, massive, cross-
bedded, upper 70 ft becomes more
sandy with few scattered pebbles and
medium-dark-gray shale lenses. Upper
part of unit supports heavy cedar
growth -------mmooe e
Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,

very calcareous, basal part silty ------ ;

Shale, light-olive-gray to medium-gray,
thin- to poorly bedded; 1-ft-thick
grayish-red bed 10 ft above base -----

Sandstone, medium-light-gray, very fine
to fine-grained, silty, thin- to thick-

Conglomerate, medium-gray, pebbles and
cobbles up to 4 inches in diameter,
abundant petrified wood and agate;
weathers to gravel rubble. [Note: This
could be an Indian Meadows forma-
tional overlap] ------------=--uocuuo-

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness
Ft in
20 0
2 0
33 0
23 0
13 0
63 0
14 6
2 0
21 0
155 0
13 0
21 6
10 0
25 0



285.

286.

287.

288.

289.

290.

291.
292.

293.
294,

295.

296.

297.

298.

Shale, light-olive-green to medium-gray,
poorly bedded, becomes light-grayish-
brown upward and bentonitic; upper 5
ft medium dark gray ----------------

Sandstone, medium-light-gray, very fine
to fine-grained, few granules, thin-
bedded, crossbedded; basal 1 ft con-
tains pebbles up to Y2 inch in diameter-

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded; 6-in
pyrite nodules 5 ft above base; 2-ft-
thick bedded, fine-grained sandstone
20 ft above base; 3-ft-thick sand lens
30 ft above base, bentonitic; upper 6 in
light brownish gray, very carbona-

Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded -
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, slightly
bentonitic ---------n--c-cmcoremmaas
Sandstone, medium-light-gray, fine-
grained, thick-bedded ---------------
Shale, medium-gray, silty--------------
Shale, dark-gray to dark-grayish-brown,
thin-bedded; 1-in-thick coal lens 6 in
above base; abundant coal laminations,

Shale, medium-gray, poorly bedded-----
Sandstone, very fine to fine-grained, dark
and light mineral grains, thin-bedded,
Silty --=--mmmmme el
Shale, medium-gray, thin and poorly bed-
ded; 6-in pyrite nodules 2 ft above
base -------cmemmmmm oo
Sandstone, medium-light-gray, very fine
grained, silty, contains 4-ft-thick silty
shale 4 ft above base, medium-gray --
Shale, medium-gray, poorly bedded,
silty, upper 2 ft light-olive-green-----
Conglomerate, medium-light-gray, peb-
bles up to 1 inch in diameter, lens-
shaped beds, crossbedded, grades
upward to fine-grained sandstone; bed-
ding slightly disrupted 25 ft above
base -------c-mmeeeiie
Total measured thickness of lower
member of Fort Union ----------

Fort Union Formation, Shotgun Member:

299.
300.

301.
302.
303.

304.

Covered, probably shale ---------------
Shale, medium-dark-gray, thin-bedded,
top part grades to light-olive-green ---
Sandstone, medium-light-gray, very fine
to fine-grained, silty, thin-bedded ----
Shale, light-olive to medium-gray, poorly
bedded, few silt and sand laminations-
Sandstone, medium-light-gray, very fine
grained, silty -----------ccococonon
Shale, light-olive-gray, upper 1 ft
medium-dark-gray, thin and poorly
bedded, bentonitic ------------------

Thickness
Ft in
53 0
43 0
54 0
3 0

3 0

1 6
14 0
1 2

4 6

5 6
13 6
16 0
6 6
3 0
9711 6
25 0
10 0
10 0
25 0
8

11 0

305.

306.

307.

308.
309.

310.

311.

312.

313.
314.

315.

316.

317.

318.
319.
320.
321.

322.
323.

324.

325.

326.

327.

328.

Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded, calcare-

Shale, light-grayish-brown to medium-
gray, thin- to poorly bedded, upper 3
ft. light-olive-gray ------------------

Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, few
shale chips ------------cccommocaaao-

Shale, medium-gray, silty, thin-bedded--

Sandstone, medium-light-gray, very fine
grained, thin-bedded, very calcareous;
6-in-thick light-gray shale lens 6 in

below top ------=-=----cccmmmaeane
Shale, medium-gray, poorly bedded,
upper 1 ft light-olive-gray, thin-
bedded-------c-mcmmemmmcmaaaaaen

Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded---------
Shale, medium-gray to light-grayish-
brown to dark-gray, slightly carbona-

Underclay, medium-gray to light-olive-
gray, poorly bedded-----------------
Shale, light-grayish-brown, thin-bedded,
abundant coal fragments, fossil root-
lets == --memem oo
Shale, light-greenish-gray, thin-bedded;
3-in-thick light-grayish-brown carbo-
naceous zone 1Y2 ft above base; unit

partly covered ------------o-ouonn-
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, lens-
shaped beds ------------c-cccmeuunun

Shale, medium-gray, poorly bedded, few
siltstone lenses--------------cncenun
Sandstone, medium-light-gray, silty,
thick-bedded, fossil roots in top por-

Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray, thin-bedded -------
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
silty, thin-bedded to massive, cross-
bedded, pyrite nodules, few medium-
gray shale lenses, upper 10 ft light-
gray, fine- to medium-grained -------
Shale, medium-gray, upper 5 ft light-
greenish-gray, nonbedded------------
Sandstone, medium-light-gray to light-
green, very fine to fine-grained, silty,
thin-bedded--------------cemccmuono-
Shale, light-olive-green to medium-gray,
thin-bedded, few thin silty beds,
slightly bentonitic-------------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, contains
few shale interbeds------------------
Shale, medium-gray to light-olive-gray,
nonbedded ---------m-mmioiiemaanne

Appendix

Thickness

Ft

38

17

W -

o

20

15

in
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36

329.

330.
331.

332.

333.

334.
33s.

336.

337.

338.

339.

340.

341.

342.

343.

344,

345.
346.

347.

348.

349.

350.

351.

352.

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, light-olive-green, poorly bedded--
Sandstone, medium-light-brown, weath-
ered brown, very fine grained, silty,
thin-bedded, calcareous--------------
Shale, medium-gray, silty, poorly bed-
ded; 6-in-thick fine-grained sandstone
bed 10 ft above base; 4-in-thick fine-
grained, silty sandstone bed 21 ft above
base; 1-ft-thick fine-grained sandstone
bed 48 ft above base; upper 1 ft light
grayish brown, thin bedded ----------
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded----------
Shale, medium-gray, poorly bedded-----
Siltstone, very fine grained, very sandy,

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, light-olive-gray, thin-bedded,
silty, contains 6-in-thick siltstone lam-
inations 15 ft above base; 4-in-thick
sandstone lens 32 ft above base ------
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded----------
Shale, medium-gray to light-olive-gray,
nonbedded, partly covered-----------
Sandstone, medium-light-gray, very fine
to fine-grained, silty, few shale inter-
beds, crossbedded, slightly calcareous,
upper 5 ft light-gray--------=v-unuan-
Shale, medium-gray to light-olive-green,
slightly bentonitic, nonbedded -------
Sandstone, light-gray, very fine to fine-
grained, thick-bedded to massive, fria-

Shale, light-olive-gray, bentonitic, poorly
bedded; 2-ft-thick sandstone bed 7 ft
below top == -=e-mmmmmm e

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, light-olive-gray, nonbedded------

Sandstone, medium-gray to light-olive-
gray, very fine-grained, silty---------

Shale, light-olive-green, silty, poorly

bedded----------cmmmmme
Sandstone, medium-light-gray, very fine
grained, silty, crossbedded, thin-

bedded, slump-bedded in basal 5 ft,
calcareous--------=----coccommmono_
Shale, light-olive-gray, poorly bedded---
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, crossbed-
ded ------mm e
Shale, light-olive-green, grades medium-
gray, poorly bedded; 5-ft-thick bento-
nitic zone 10 ft above base; 1-ft-thick
siltstone 27 ft above base------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, crossbed-
ded -----mmme e

Thickness
Ft in
2 6
6 0
4 0
60 0
3 0
7 6
10 0
5 0
45 0
4 0
30 0
13 0
22 0
6 0
30 0
5 0
5 0
2 0
37 0
10 0
33 0
4 0
37 0
12 0

353.

354.
355.
356.

357.

358.

359.

360.

361.

362.

363.
364.
365.
366.
367.

368.
369.

Shale, medium-gray, nonbedded, silty;
1-ft-1-in-thick layer of cone-in-cone
structure 5 ft above base-------------

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, upper 2 ft grayish-brown, thin-
bedded, very carbonaceous ----------

Sandstone, very fine grained, silty, thin-

Shale, medium-gray, thin-bedded, silty,
upper 7 ft light olive gray, very silty,
sandy ------=----c-mecmaeas ———--

Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, thin- to thick-bedded,
crossbedded, silty, becomes massive
upward, slightly calcareous ----------

Shale, medium-dark-gray, bentonitic,
becomes light-olive-gray in top 5 ft --

Sandstone, medium-gray, very fine
grained, dark and light mineral grains,
Silty ----emm e

Shale, light-olive-gray to medium-dark-
gray ---==---mm oo

Sandstone, medium-light-gray, fine- to
medium-gray, very fine grained at top,
few granules at base, thin-bedded,
crossbedded; upper 2 ft calcareous,
thin bedded, contorted in central part of
syncline [Note: Location in center of
syncline] -------=-cmcmemcmcncaaaaaas

Shale, medium-dark-gray to light-olive-
gray at top -------------mmmeeeaao

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, crossbed-
ded, lens-shaped beds ---------------

Shale, light-olive-gray, poorly bedded---

Sandstone, medium-gray, very fine
grained, very silty, thin-bedded ------

Shale, light-olive-gray, silty, poorly bed-
ded -----ccme e

Siltstone, iron-stained, poorly bedded ---

Shale, light-olive-gray, slightly bento-
nitic, poorly bedded-----------------

Alluvial Cover

Thickness

Ft

24

7

7

12

17

12

Total measured thickness of Shotgun

Member of Fort Union Formation

862

Total measured thickness of Fort

Union Formation ---------------

Measured section 4: Meeteetse Formation (Part)
Location: Eagle Point Quadrangle, Wyoming (7.5 min)

Start: NE-NW-NW sec. 20, T. 6 N., R. 1 E. Presented from oldest to

youngest

End: NE-NE-NW sec. 20, T. 6 N., R. 1 E.
Described by: J.F. Windolph, Jr.
Strike 170°, Dip 23° NE.

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.
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Upper Cretaceous:
Meeteetse Formation (partial section):

1.

11.

12.

13.
14.

15.
. Shale, medium-dark-gray, carbonaceous,

17.

18.

19.
20.

21.

22.

23.

24.

Sandstone, medium-light-gray, very fine
to fine-grained, massive, abundant car-
bonaceous material, calcareous concre-
tions up to 8 ft in diameter; pyrite
nodules; basal portion covered by allu-
vium; top grades into unit 2 ---------

Siltstone, medium-light-gray, very fine
grained, thin-bedded, very sandy-----

Shale, medium-gray, thin and evenly bed-
ded, silty, sandy, pyrite nodules -----

Sandstone, medium-light-gray, very fine
grained, Ssilty -----------cccnmeaa

Shale, medium-dark-gray, very fine
grained, very sandy, slightly carbona-

Sandstone, medium-light-gray; basal 2 ft
very fine-grained, silty; upper part fine
to medium grained; few shale chips,
massive, few pyrite nodules, few
calcite-rich nodules up to 4 ft in diam-

Shale, medium-gray, poorly bedded-----

. Sandstone, medium-light-gray, very fine

grained, silty, thin-bedded, few fossil
roots, few pyrite nodules, pebbles at
base ----------mmmmmeee
Shale, medium-gray, poorly bedded-----

. Sandstone, medium-light-gray, very fine

grained, silty ----------cccomaoonoo
Shale, medium-gray, thin and evenly bed-
ded------cmmm el
Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,
few fossil roots -----=--memmecmamano
Shale, medium-gray, thin and evenly bed-
ded --------cme o
Sandstone, medium-gray, very fine
grained, thin-bedded, silty, shaly-----
Underclay, medium-gray, nonbedded ---

fossil plant fragments ---------------
Shale, medium-gray, thin and evenly bed-
ded, few scattered calcareous siltstone
interbeds -------------cmcmmmaaean
Sandstone, medium-light-gray, very fine
to fine-grained, basal 2 ft friable; thin-
bedded with ripples; upper 3 ft very
calcareous; base gradational into unit
17 s e
Sandstone, medium-light-gray, very fine
grained, massive, silty, friable -------
Shale, medium-gray, thin and evenly bed-
ded ------omm e
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray, basal 1 ft very silty
and thin-bedded, upper part poorly

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, very cal-
careous, crossbedded----------------

Siltstone, medium-light-gray, very fine
grained, silty, massive --------------

Thickness
Ft. In.
17 6

4 0
2 0
2 6

9
8 0
3 0
2 0
1 2
1 6
1 6
1 3

5
2 0
2 9

2
2 0
5 0
30
1 6
2 6
9 6
30
3 0

25.
26.
27.
28.

29.
30.
31.
32.

33.
34,

3s.

36.

37.

38.
39.

41.

42.

43.

45.

47.

48.
49.

50.

51.

Shale, medium-gray, poorly bedded, car-
bonaceous----------------cooooom-
Siltstone, medium-gray, thin and evenly
bedded, very calcareous -------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray to medium-dark-
gray, carbonaceous, upper 6 in
medium-gray ------------------nu---
Shale, medium-gray, very silty, unevenly
bedded------------o-cmmemoeo
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray, thin- to poorly bed-
ded ------ommm o
Underclay, medium-gray, nonbedded,
fossil rootlets ---------eccmuauamnaaann
Coal, impure, bony, shaly -------------
Coal, bright to dull, resin blebs, few bony
streaks, cleats 70° at vertical, and 155°
at 65° SW. ---ocmmmmmme e
Sandstone, medium-gray, very fine
grained, silty, thin-bedded, basal 4 in
medium-gray, carbonaceous shale lam-
inations ----------cccmeommmamaaaon
Underclay, medium-gray, poorly bedded,
upper 1 ft light-brownish-gray, very
carbonaceous, fossil rootlets ---------
Coal, bright resin blebs, fine- to medium-
cleats, upper 6 in slightly bony, gyp-
sum crystals (Woodruff and Winches-
ter, 1912, pl. L, no. 61)-------------
Bone, shaly----------==acacommenaanoo-
Sandstone, medium-light-gray, very fine
grained, massive, silty, friable, basal 9
in medium-gray shale, two thin calcar-
eous beds --------c-cecmcccmaaaan
Bentonite, medium-gray to medium-dark-
gray, nonbedded, a few gypsum crys-
tals, 1-ft-thick carbonaceous zones ---
Sandstone, medium-light-gray, very fine
grained, very calcareous, thin- to thick-
bedded, lens-shaped-----------------
Shale, medium-gray, thin and evenly bed-
ded, silty--------=ucmmmmmenmiaeen
Sandstone, medium-light-gray, very fine
grained, Silty ------------ccnmomanon
Bentonite, medium- to medium-dark-
gray, Soft --------c-mommea
Siltstone, medium-gray, very fine
grained, sandstone ------------------
Bentonite, medium-dark-gray, very fine
grained, gypsum crystals ------------
Shale, light-grayish-brown, very carbo-
naceous, contains bentonite particles--
Underclay, medium-gray, fossil roots ---
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, light-grayish-brown, very carbo-
naceous, thin and evenly bedded, few
fossil roots and plant fragments ------
Coal, bright, resin blebs, slightly bony--
Underclay, medium-gray, abundant fossil
roots, few silty to sandy lenses, slightly
carbonaceous in upper 2 in ----------

Thickness
Ft in
10

1 4
3 0
2 8
2 6
4 0
2 8
2 6
7

10

1 10
3 0
3 8
1 0
13 0
13 10
2 0
4

2 0
2 4
1 8
8

8

2 4
1 3
1 8
3

4 0
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Thickness Thickness
Ft in Ft in
53. Sandstone, medium-light-gray, fine- to 84. Shale, medium-dark-gray to dark-gray,
medium-grained, crossbedded, thin- very carbonaceous, few fossil root and
bedded, calcareous concretions up to 2 plant fragments --------------------- 9
ft in diameter, basal 2 ft very Silty with Base of Welton coal bed
pyrite nodules -----------ccccoaooaon 7 6 85. Coal weathered, bright to dull, fusain,
54. Underclay, medium-gray, fossil rootlets - 5 0 few scattered bony layers, partially
55. Shale, light-grayish-brown to medium- covered (Woodruff and Winchester,
dark-gray, thin-bedded -------------- 10 1912, pl. L, no. 66) ---------------- 11 6
56. Shale, medium-gray to medium-dark- 86. Bone, shaly, bright---------=----nc--o- 4
gray, poorly bedded, few siltstone 87. Coal, bright----------------—------:--- 8
lenses up to 2 in thick--------------- 2 0 88. Underclay, medium-gray, shaly, silty,
57. Shale, light-grayish-brown to medium- abunda‘nt fossil rootlets SToTmmmmemnees 5
dark-gray, carbonaceous, thin- to 89. Coal, bright Oto dulol fusain, medzum
poorly bedded, silty------=--------- 1 2 cleaPs, 170° at 67° SW., and 80° at
58. Shale, medium-gray to light-olive-gray- - 1 6 i e 1 7
59. Sandstone, medium-light-gray, very fine Top of Welton coal bed , ,
grained, silty, very thin bedded, fossil 90. Siltstone, medium-gray to 11ght-g}'ay1sh-
TOOS in UPper 8 N --=-=-=-=-==nn-= 4 4 brzwng;w carb(tmaceous, fossil plant -
S : ) and coal fragments------------------
2(1). gndercla){, medium-gray, fossil rootlets‘ 2 91. Shale, medium-gray, basal 4 in medium-
. Coal, bright, gypsum crystals, resin dark- bo thi d
BIDSn —emm e e 1 o ark-gray, carbonaceous, thin an
62. Coal, impure, bony, upper 4 in detrital, 9. S e(\;enly beddz@, UPIPe; tl ft s11ty----f--- 5 2
gypsum crystals, resin blebs --------- 11 - Dan SFOZ:;’ It;': um-ight-gray, very line
63. Sandstone, medium-light-gray, very fine grained, thin- to thick-bedded, cross-
> ight-gray, very bedded, few scattered shale lenses; thin
to fine-grained, thin- to thick-bedded, calcareous zones; upper 3 ft very cal-
crossbedded, very calcareous -------- 12 0 CATEOUS ~= = - mm e mmmm e e mmmmm 2 6
64. Underclz?y, medi_um—gray, fossil roots --- 3 0 93. Shale, medium-gray, poorly bedded----- 6 0
65. Coal, bright attritus-------------------- 1 94. Sandstone, medium-light-gray, very fine
66. Shale, medium-gray to medium-dark- grained, thin-bedded, silty, very cal-
gray, thin and evenly bedded, very careous; basal 4 in very silty, calcare-
carbonaceous, fossil plant fragments-- 6 OUS ~===mm=mmmmmmmcm—mmc—m————————= 2 0
67. Shale, medium-gray, thin and evenly bed- Total measured thickness of partial -
ded ------memmm el 3 Meeteetse section -------------- 287 2
68. Sandstone, medium-light-gray, very fine -
to fine- to medium-grained, massive-- 12 6
69. Underclay, medium-gray, fossil rootlets,
upper 2 in very carbonaceous, light-
grayish-brown ---------cccceoe 1 3
70. Coal, bright, resin blebs ------==veu-u-- 10
71. BOne---------ccmmmmeo oo 5
72. Shale, medium-gray, poorly bedded----- 8
73. Sandstone, medium-light-gray, very fine Measured section 5: Cody Shale and Mesaverde
to fine- to medium-grained, massive, Formation
solution cavities, calcareous concre- Location: Maverick Spring Quadrangle, Wyoming (7.5 min)
tions up to 10 ft in diameter---------- 12 0 Start: NW-SE-SE sec. 7, T. 5 N., R. 1 W. Presented from oldest to
74. Underclay, medium-gray, rootlets------- 1 6 youngest
75. Coal, impure, shaly ----=---====---=--- 5 End: SE—NE—NW sec. 18‘, T.5N.,,R.2W.
76. Shale, medium-gray, poorly bedded----- 1 0 Described by: N.L. Hickling
N . Strike 135°, Dip 85° NE.
77. Sandstone, medium-light-gray, very fine-
grained, thin-bedded, silty, shaly----- 2 8 Upper Cretaceous: Thickness
78. Shale, medium-gray, poorly bedded, 6- Cody Shale: Ft In
in-thick siltstone layer 5 ft above base- 7 0 1. Shale, medium-dark-gray, thin and
79. Sandstone, medium-light-gray, very fine evenly bedded, contains interbeds of
to fine-grained, thin-bedded, very cal- very thin bedded sandstone, light- to
CArEOUS ----=--=m-m==wooommommoanon 1 6 medium-gray, very fine grained, scat-
80. Shale, medium-gray, thin and evenly bed- tered, dark and light mineral grains,
ded, silty------------oonmmocooooeeee 2 0 .abundant mica flakes, very calcareous;
81. Underclay, medium-gray, fossil roots --- 2 6 sandstone interbeds are parallel bed-
82. Shale, medium-dark-gray to dark-gray, ded, convoluted, and contain low-
very carbonaceous, fossil plant frag- angle crossbeds ----------c-c-m-onn- 181 0
MeNtS ----==-==-==-ommommeoooo 2 2 Total measured thickness of Cody
83. Shale, medium-gray, poorly bedded----- 1 4 Shale --------c-commmeeaae 181 0
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Mesaverde Formation:

2.

3.

4.

5.

Sandstone, mostly light-gray, very fine to
fine-grained, scattered iron-stained,
solution cavities, very calcareous,
thick-bedded to massive; sandstone in
basal 1 ft, light- to dark-gray, fine-
grained, sparsely crossbedded, mas-
sive, fossil shells in lower half of unit,
few scattered pyrite nodules and shale
fragments. Contact with underlying
Cody Shale is sharp-----------------

Sandstone, medium-gray, fine-grained,
thin to thick and irregularly bedded,
iron-rich calcareous resistant ledges
about 1 ft thick at base and top ------

Shale, medium-gray, thin and evenly bed-
ded----c-mmmmmmi e

Sandstone, medium-gray, very fine
grained, thin-bedded, nonresistant,
silty, iron-stained -------------------

Base of Maverick Spring coal zone

6.

10.

11.

12.
13.

Shale and coal: Shale—medium-gray,
thin and evenly bedded, carbonaceous;
coal— 1-in-thick, bright--------------

Sandstone, medium-gray, fine-grained,
nonresistant, few iron stains ---------

Shale and coal: Shale—medium-gray,
thin and evenly bedded, upper 1 ft
carbonaceous; coal — 1-ft-3-in-thick,

Sandstone, medium-gray, fine-grained,
nonresistant --------------c--ooooun-
Shale and coal: Shale—thin and evenly
bedded, sandy in top 6 in; coal—8§-
in-thick, bright -----------coccouomo-
Sandstone, light- to medium-gray, nonre-
Sistant------------coocmomomo
Underclay, highly weathered, fossil roots-
Shale, tonstein, and coal: Shale —carbon-
aceous, medium-brownish-gray, thin
and evenly bedded; coal—2-ft-9-in-
thick, bright; tonstein— 1Y2-in-thick, 5
in below top of coal-----------------

Top of Maverick Spring coal zone

14.

15.

16.

17.

18.

Sandstone, medium-gray, fine-grained,
iron-stained, thin and irregularly bed-
ded, very calcareous ----------------

Shale and coal: Shale—medium-gray,
thin and evenly bedded, sandy in basal
2 ft; coal—(3 beds) 4-in-thick, 6 ft
above base; 10-in-thick, 13 ft above
base; and 2-in-thick at top of unit;
bright --------emcm i

Sandstone, medium-gray, fine-grained,
thin- to thick-bedded, iron-stained,
very calcareous, resistant, top 3 ft thin
and irregularly bedded, remainder of
unit highly weathered, nonresistant ---

Shale, medium-gray, thin and evenly bed-
ded, very carbonaceous in upper 1Y/2 ft-

Sandstone, light-gray, very fine grained,
silty, thin to thick and irregularly bed-
ded, iron-stained, resistant, very cal-
CATEOUS -=--===========mmmmmoomnon

Thickness

Ft

175

11

17

14

w N

59

22

17

13

13

in

19.
20.

21.

22.
23.
. Coal, impure, few bright laminations ---
25.

26.

27.

28.
29.
30.
31.
32.
33.
34,
. Coal, few scattered impure laminations--

36.

37.

38.

39.

41.
. Coal, mostly bright, finely cleated, few

43,

45.

46.

47.

Shale, medium-gray, thin and evenly bed-
ded, silty------------ccormommcuonn
Underclay, highly weathered, fossil plant
fragments ---------------oooeoaann
Coal, finely cleated, mostly bright, few
impure laminations, cleats, 35° at 85°
NW., and 140° at 80° NE.-----------
Sandstone, light-medium-gray, fine-
grained-------------cc-commooaoooo
Coal, highly weathered ----------------

Shale, medium-gray, thin and evenly bed-
ded --------mmmmem e
Sandstone and limestone: Sandstone—
medium-light-gray, very fine grained,
thin- to thick-bedded, silty, iron-
stained, resistant, calcareous; lime-
stone —medium-gray, silty in basal 2
ftme e
Shale, medium-gray, thin and evenly bed-
ded, upper 2 in grades to carbonaceous

Coal, impure-----------=~=vemcemeannann
Shale, light-medium-gray, carbonaceous-
Coal, impure------------=====ccucouonn
Shale, medium-gray, thin and evenly bed-
ded-----mmemmee e
Underclay, carbonaceous, highly weath-
ered ---------mmmmmm e
Shale, medium-brownish-gray, thin and
irregularly bedded, very carbonaceous,
1-in-thick impure coal lens at top ----
Underclay, highly weathered -----------

Coal, bright, scattered resin blebs, finely
cleated ----~---cccccrcmi e
Shale, medium-gray, thin and evenly bed-
ded, upper half of unit interbedded
shale and siltstone ------------------
Siltstone, light-gray, thin and irregularly
bedded, sandy, iron-stained, very
resistant, very calcareous in upper 8 in-
Shale and limestone: Shale—medium-
gray, thin and evenly bedded; lime-
stone —medium-gray, silty in basal 2
ftommmmmm e
Underclay, medium-brownish-gray, few
scattered fossil plant fragments, fossil
rootlets--------------o oo
Coal, bright, slightly impure -----------

impure laminations------------------
Shale, medium-gray, carbonaceous in
upper 1 in-------=-orocccmmomno
Coal, bright, few impure laminations ---
Shale, medium-gray, thin and evenly bed-
ded ------mmmmm e
Sandstone, medium-light-gray, very fine-
grained, silty, thin to thick and irregu-
larly bedded, resistant, iron-stained,
scattered pyrite nodules up to Y inch in
diameter, calcareous ----------------
Shale, medium-gray, thin and evenly bed-
ded ---------cmmme e

Appendix

Thickness
Ft in
5 6
1 2
1 0
5

2

1

11

4 8
3 1
2

1

1

8

1 2
1 4
6

5

4

11 3
3 6
3 6
1 0
2

2

3

2

4

5 4
1 8

/2
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40

48.

49,

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.
65.
66.

Sandstone, light-gray, fine-grained, scat-
tered light and dark mineral grains,
crossbedded, scattered pyrite nodules
up to ¥4 inch in diameter ------------

Shale, medium-brownish-gray, carbon-
ACEOUS - —- == === == ==----momemoeen
Shale, medium-gray, thin and evenly bed-
ded, lower 2 in thin-bedded siltstone,
laminated, calcareous ---------------
Sandstone, medium-light-gray, fine-
grained, thick-bedded, scattered pyrite
nodules -----------c-cccococoonn
Shale, medium-gray, thin and evenly bed-
ded ------comemi e
Sandstone, light-gray, fine-grained, thin-
to thick-bedded, resistant in lower 4 in,
iron-stained, scattered pyrite nodules,
calcareous---------------ccocomoooo-
Shale, medium-gray, thin and evenly bed-
ded, top 10 in carbonaceous ---------
Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
thin to thick and irregularly bedded,
locally iron-stained, scattered pyrite
nodules ---------csosmmoo oo
Shale and coal: Shale—medium-gray,
thin and evenly bedded, silty, few silt-
stone laminations; coal—2 ft V2 in,
bright, 2 ft below top ---------------
Sandstone, medium-gray, fine-grained,
thin- to thick-bedded, resistant, scat-
tered pyrite nodules -----------------
Sandstone, light- to medium-gray, fine- to
medium-grained, thin to thick and
irregularly bedded, crossbedded, resis-
tant, iron-stained, calcareous---------
Shale, medium-gray, thin and evenly bed-
ded -------mmmme e
Sandstone, light-gray, fine-grained, light
and dark mineral grains, crossbedded,
solution cavities, resistant -----------
Shale, medium-gray, thin and evenly bed-
ded -----mmmmme e
Sandstone, light- to medium-gray, fine-
grained, thin- to thick-bedded, resist-

Shale and limestone: Shale—medium-
gray, thin and evenly bedded;
limestone —medium-gray, 2-ft-thick --

Siltstone, light-gray, thin and irregularly
bedded, resistant, noncalcareous -----

Shale, medium-gray, thin and evenly bed-

Underclay, medium-brownish-gray, much
organic matter ----------------------

Unnamed coal bed

67.

Coal, bony, bright laminations 30 per-
cent, impure, dull, 70 percent; not
resource quality---------------------

Top of unnamed coal bed

68.

Sandstone, light-gray, very fine grained,
gray mineral grains, crossbedded, mas-

Thickness
Ft in
5 10
4
9 8
7 6
6 4
1 1
3 0
13 6
31 0
19 8
33 8
7 0
15 8
3 0
1 4
5 0
1 0
3 10
4
2 6

69.
70.

71.

72.

73.
74.
75.

76.
77.

78.
79.

80.
81.

82.

83.

84.

8s.

86.
87.
88.
89.
90.

91.
92.
93.
94,

95.

sive, solution cavities, scattered pyrite
nodules ----------o-commmmmmme oo
Shale, medium-gray, thin and irregularly

Siltstone, medium-gray, thick and irregu-
larly bedded, very calcareous --------
Shale, medium-gray, thin and evenly bed-
ded, thin siltstone laminations, carbo-
naceous in top 5 in-------------c----
Sandstone, medium-light-gray, fine-
grained, iron-stained, resistant, cross-
bedded, scattered pyrite nodules; top
50 ft calcareous, resistant interbeds of

sandstone, calcareous, iron-stained
shale--------ccmomocmcmmccc e
Sandstone, fine-grained, iron-stained,

resistant, calcareous, thick and irregu-
larly bedded --------------m-mnmomnnn
Shale, medium-gray, sandy ------------
Shale, medium-brownish-gray, carbona-
ceous, fossil plant material ----------
Coal, impure-----------------cecaucann
Shale, medium-brownish-gray, carbona-

Coal, fine cleats, impure---------------
Shale, medium-brownish-gray, carbona-
CEOUS == =======m=mmmmmmmommm oo
Shale, medium-gray, sandy, thin and
irregularly bedded---------------cu--
Siltstone, medium-gray, iron-stained,
very calcareous, irregularly bedded---
Shale, medium-gray, thin and irregularly
to regularly bedded, few siltstone lam-
inations --------=---------emneanoan-
Sandstone, very fine grained, silty, thin
and irregularly bedded, resistant, very
calcareous------~--~=--c-cocoooo---
Shale, thin and irregularly bedded,
sandy, few sandstone laminations ----
Sandstone, medium-gray, fine-grained,
iron-stained, few resistant ledges in
middle part of unit, very calcareous --
Shale, medium-gray, sandy, thin and
irregularly bedded
Sandstone, medium-gray, fine-grained,
very calcareous, crossbedded, resistant
in middle part of unit, solution cavities-
Shale, gray, thin and evenly bedded ----
Shale, thin and irregularly bedded, few
thin carbonaceous laminations--------
Siltstone, medium-gray, sandy, thin and
irregularly bedded, nonresistant, few
calcareous resistant laminations ------
Shale, thin-bedded, sandy, carbonaceous
in basal 1V2 ft ------~--==ncommmmonnn
Sandstone, medium-gray, fine-grained,
iron-stained, calcareous--------------
Shale, gray, thin and evenly bedded ----
Sandstone, very fine to fine-grained, iron-
stained, calcareous, thin- to thick-
bedded, solution cavities ------------
Shale, medium-gray, fine-grained, very
sandy, scattered calcareous siltstone
and sandstone laminations -----------
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Thickness

Ft

138

26

33

14

43

33

38

18

28

10

in

6



96.

97.

98.
99.

100.

101.

102.
103.

104.

10s.

106.

107.
108.
109.

110.

111.

112.

113.
114.

115.
116.

117.

118.

119.

Sandstone, fine-grained, fossil plant
material, solution cavities, iron-
stained; calcareous, resistant ledges---

Shale, medium-gray, thin-bedded, silty,
thin carbonaceous laminations--------

Sandstone, deeply weathered, silty------

Shale, medium-gray, thin and irregularly

Sandstone, medium-gray, fine-grained,
very calcareous, crossbedded, thick
and irregularly bedded to massive ----

Shale, thin and evenly bedded, silty lam-
inations, carbonaceous zone 1Yz ft
thick at base of unit-----------------

Siltstone, medium-gray, deeply weath-
ered, thin and resistant beds ---------

Shale, thin and evenly bedded, carbona-

Sandstone, lower 7 ft resistant, light-gray,
fine- to medium-grained, thin and
irregularly bedded; remainder deeply
eroded, silty, nonresistant, mostly cov-
ered --------cmemee e

Shale, medium-gray, thin and evenly bed-
ded-------mmmmmmi e

Sandstone, medium-gray, fine-grained,
silty, very calcareous, middle part of
unit iron-stained, resistant, thin- to
thick-bedded, largely covered, nonre-

Shale, medium-gray, thin and evenly bed-
ded -----cmmmmmme -
Sandstone, fine-grained, iron-stained,
resistant, solution cavities -----------
Shale, medium-gray, thin and evenly bed-
ded -------cccmcmmmr el
Sandstone, light- to medium-gray, fine-
grained, silty, solution cavities, resist-
ant, very calcareous-----------------
Shale, medium-gray, thin and irregularly

Sandstone, light- to medium-gray, fine-
grained, thin to thick and irregularly
bedded, crossbedded, resistant -------

Shale, medium-gray, irregularly bedded -

Sandstone, light- to medium-gray, fine- to
medium-grained, thick-bedded to mas-
sive, scattered pyrite nodules, solution
cavities, crossbedded----------------

Shale, medium-gray, thin-bedded -------

Sandstone, light- to medium-gray, thick-
bedded to massive, very fine to fine-
grained, scattered pyrite nodules, very
calcareous, three resistant ledges 1Y ft
thick above nonresistant parts of unit,
solution cavities ---------------ocouu

Shale, medium-gray, thin and evenly bed-
ded ------mmm e

Sandstone, very fine to fine-grained, thin-
to thick-bedded, calcareous, three
resistant calcareous ledges above thin-
bedded, noncalcareous part of unit ---

Shale, medium-gray, thin-bedded -------

Thickness
Ft in
9 2
13 4
15 10
4 2
20 10
12 10
9 6
3 0
27 6
2 4
74 8
9 4
2 10
6 6
16 2
11 2
10 11
3 8
23 10
9 0
49 6
6 4
70 0
16 6

120.

121.
122.

123.
124.

125.

126.
127.

128.

129.
130.

131.
132.

133.

134.

135.
136.

137.

138.
139.

140.

141.

142.

143.

144,

Sandstone, light-medium-gray, fine-
grained, light and dark mineral grains,
thin- to thick-bedded, slightly resistant-

Shale, medium-gray, thin and irregularly

Shale, medium-gray, thin-bedded -------
Sandstone, light-medium-gray, fine-
grained, thin irregularly bedded, solu-
tion cavities -----------=-c-cccecnen-
Underclay, fossil roots, upper 5 in
includes carbonaceous fragments -----
Shale, medium-gray, thin and evenly bed-
ded ------emmmemmc e
Shale, thin and evenly bedded, carbona-
ceous in lower 1 ft 3 in -------------
Sandstone, light-medium-gray, light and
dark mineral grains, thin to thick and
irregularly bedded, solution cavities,
few ledges of calcareous siltstone ----
Shale, medium-gray, thin-bedded -------
Sandstone, medium-gray, iron-stained,
pyrite grains, dark mineral grains, very
calcareous in bottom third of unit, thin
to thick and irregularly bedded in upper
14 ft, slightly resistant --------------
Shale, medium-gray, thin-bedded -------
Sandstone, medium-gray, fine-grained,
iron-stained, scattered pyrite nodules,
thin and irregularly bedded, calcare-
ous, resistant ---------emmmmmmmaaoaa-
Shale, medium-gray, silty, siltstone lam-
inations and lenses -----------~-c---
Siltstone, medium-gray, sandy, very cal-
careous, iron-stained, thin-bedded,
resistant--------------coecmcmoncoan
Shale, medium-gray, thin and evenly bed-
ded-------mmmmem e
Siltstone, gray, thick and irregularly bed-
ded, sandy ------------c-mecmennann-
Sandstone, medium-gray, very fine to
fine-grained, calcareous, iron-stained,
solution cavities, massive-bedded ----
Shale, medium-gray, thin-bedded, silty--
Sandstone, light-medium-gray, fine-
grained, fossil plant fragments, mas-
sive to thick-bedded, solution cavities,
calcareous, resistant ledges ----------
Shale, medium-gray, thin-bedded, few
siltstone laminations, slightly carbo-
NACEOUS - === =========c=-=c-c-mmomeen
Sandstone, fine-grained, light and dark
mineral grains, thin to thick and irreg-
ularly bedded, calcareous-rich resistant

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous zone, siltstone lam-
inations 1 ft above base -------------

Siltstone, medium-gray, thin and irregu-
larly bedded, very calcareous --------

Shale, medium-gray, thin and evenly bed-
ded ----mmmmmmm e

Thickness

Ft

13

16

in

wm o

212

11

21/

11

912

11



145. Sandstone, medium-gray, very fine
grained, very calcareous, thin-bedded-
146. Shale, medium-gray to light-greenish-
gray, silty, thin-bedded--------------
147. Sandstone, very fine to fine-grained, thin
and irregularly bedded---------------
148. Shale, medium-gray to grayish-red, thin
and evenly bedded ------------------
149. Sandstone, light-gray, very fine grained,
thin and irregularly bedded, some
calcareous-rich resistant ledges-------
150. Shale, medium-gray, thin and evenly bed-
ded --------mmmm oo
151. Sandstone, medium-gray, iron-stained,

medium-grained, dark and light min-

eral grains, very calcareous, scattered

pyrite nodules, thin to thick and irreg-

ularly bedded-------------cnuncmen-

Total measured thickness of main

body of Mesaverde Formation ---
Unconformity

White sandstone member:

152. Sandstone, light-gray, medium-grained,
light and dark mineral grains, thin and
irregularly bedded, calcareous--------

153. Sandstone, light-gray, massive, fine- to
medium-grained, very clean, well-
sorted light and dark mineral grains,
scattered pyrite nodules, solution cavi-
ties

Total measured thickness of white

sandstone member --------------
Total measured
Mesa verde Formation

thickness  of

Thickness
Ft in
4 11
4 5
3 0
3 5
23 7
9 0
13 0
1,955 1
24 5
330 0
354 _5

2,309

llon

Measured section 6: Mesaverde Formation and Indian

Meadows Formation
Location: Maverick Spring, Wyoming (7.5 min)

Start: SW-SW-NW sec. 18, T. 5 N., R. 2 W. Presented from oldest to

youngest
End: NE-SE-NW sec. 18, T. SN.,,R. 2 W.
Described by: N.L. Hickling
Strike 310°, Dip 40° NE.

Upper Cretaceous:
White sandstone member of Mesaverde Forma-
tion:

1. Sandstone, light-gray, medium- to coarse-
grained, dark and light mineral grains,
scattered pyrite nodules, thick-bedded
t0 Massive-------=o---mcommenoo

2. Shale, medium-gray, thin and evenly bed-
ded -----ammm e

3. Shale, carbonaceous, thin and irregularly
bedded, upper 1 in medium-brownish-
Gray ---=--me s oo

4. Sandstone, light-gray, thin and irregularly
bedded, fine-grained ----------------

Thickness
Ft In
50 0
6 21
7
5

Thickness

Ft

5. Shale, medium-brownish-gray, carbona-
ceous, thin and evenly bedded, olive-
gray in bottom 7 in ----------ccoonon 2
6. Siltstone, dark-gray, thin and irregularly
bedded, non-calcareous in lower half
of unit, upper half light gray--------- 1
7. Shale, medium-dark-gray in bottom third,
medium-brownish-gray in  middle
third, medium-gray in upper third, thin
and evenly bedded ------------------ 2
8. Sandstone, light-gray, massive, medium-
to dark-gray streaks of heavy minerals,
thick-bedded, crossbedded, scattered

pyrite nodules, iron-stained ---------- 32
9. Shale, medium-gray, thin and evenly bed-
ded, few sandstone lenses ----------- 2

10. Sandstone, light-gray, medium- to coarse-
grained, heavy mineral grains, includes
two shale lenses, medium-gray, thin
and evenly bedded, 2-ft-thick -------- 45
11. Sandstone, very light gray, light and dark
mineral grains, thin to thick and irreg-
ularly bedded, scattered pyrite nodules,
slightly iron stained ----------------- 39
12. Sandstone, light-gray, medium- to coarse-
grained, light and dark mineral grains,
solution cavities, thick-bedded to mas-

sive, crossbedded -------------oo--- 169
Total measured thickness of white
sandstone member -------------- 349
Indian Meadows Formation:
Unconformably overlies Mesaverde
13. Conglomerate, medium-coarse-grained
sandstone, light and dark mineral
grains, brown ferruginous cement.
Interbeds of very coarse detrital mate-
rial and coarse brown sandstone. Upper
30 ft includes cobbles, and pebbles Y2
to 3 inches in diameter -------------- 46
Total measured thickness of Indian
Meadows Formation ------------ 46

End of section

Measured section 7: Mesaverde Formation
Location: Maverick Spring Quadrangle, Wyoming (7.5 min)

in

'o

91/2

lo

lo

Start: SE-SW-NW sec. 19, T. 5 N., R. | W. Presented from oldest to

youngest
End: NW-NE-NE sec. 19, T. 5N, R. I W.
Described by: J.F. Windolph, Jr.
Strike 130°, Dip 30° NE.

Upper Cretaceous:
Mesaverde Formation: Ft
1. Sandstone, medium-light-gray, very fine
grained, thick-bedded, crossbedded,
ity - --mmmm e 4+
2. Shale, grayish-red, weathered light-
yellowish-brown, thin and evenly bed-
ded ------mmee e 4
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

. Underclay,

Sandstone, medium-light-gray, weathered
light-greenish-gray, very fine grained,
thick-bedded, crossbedded, silty------

Shale, medium-dark-gray, basal 1 ft
grayish-red, thin and evenly bedded,
becomes poorly bedded toward top ---

medium-gray, nonbedded,
scattered fossil rootlets --------------

Shale, dark-gray, thin-bedded, carbona-
ceous, abundant coal and carbonaceous
fragments, scattered resin blebs and
gypsum crystals--------------co-mov

Shale, medium-gray, thin and evenly bed-
ded, few fossil plant fragments-------

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
Silty ---- e o e

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, contains
siltstone and sandstone interbeds, scat-
tered coal and carbonaceous lamina-
tions in basal 4 in---------------o---

Sandstone, medium-light-gray, very fine
grained, thick-bedded, crossbedded---

Shale, light-olive-gray, poorly bedded,
silty, upper 10 in medium-gray and
thin-bedded---------------ccrcccnn-

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------

Shale, medium-gray, grades from thin-
bedded at base to nonbedded at top,
few fossil rootlets in top 2 in --------

Shale, dark-grayish-brown, thin-bedded,
very carbonaceous, silty, abundant
coal fragments----------------couo-

Coal, bright, impure, with few shale lam-
inations ------=---ccccccocoomoooaan

Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous-----------

Sandstone, medium-light-gray, very fine
grained, thin and irregulary bedded,
silty, upper 1 ft very shaly to silty ---

Limestone, medium-gray, very calcare-
ous, brittle, fractured----------------

Shale, medium-gray, thin- to poorly bed-
ded-------c-mmmmmme e

Sandstone, medium-light-gray, very fine
grained, thin- bedded at base to thick-
bedded at top, silty -----------------

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, upper 6
in very fissile---------------ccmceuon

Sandstone, medium-light-gray, very fine
grained, silty, grades from thick-
bedded at base to thin-bedded at top--

Shale, medium-gray to medium-dark-gray
in basal 1 ft; thin and evenly bedded;
top 1 ft slightly silty ----------------

Limestone, medium-gray, brittle, frac-

Shale, medium-gray, medium-dark-gray
in basal 1 ft, thin and evenly bedded,
very silty and sandy-----------------

Thickness

Ft

15

18

in

10

10

10

10

26.

27.

28.

29.

30.

31.

32

33.

34,

35.

36.

37.

38.
39.

41.
42.

43.

45.
46.
47.

48.

49.
50.

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
crossbedded, convolutions, very silty -

Shale, medium-gray to light-grayish-
_brown, thin- to poorly bedded, slightly
carbonaceous in basal 1 ft -----------

Sandstone, medium-light-gray, very fine
grained, thick-bedded, silty, scattered
fossil roots ---------senmmmammaeanae

Shale, light-grayish-red to light-olive-
gray, nonbedded, very silty----------

Sandstone, medium-light-gray, fine-
grained, massive to thin-bedded,
crossbedded, scattered thin silty inter-
beds ----------smmmmmemceececaaaes

Shale, medium-gray to medium-dark-
gray, basal 1 ft light-olive-gray, thin
and evenly bedded, silty-------~-----

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, scattered
shale interbeds----------------cuc---

Shale, light-grayish-red to light-olive-
gray, poorly bedded-----------------

Sandstone, medium-light-gray, very fine
grained, fine-grained in upper 1Y2 ft,
thin and irregularly bedded, scattered
shale interbeds------------------u---

Shale, grayish-red, basal 7 in light-olive-
gray, poorly bedded, silty -----------

Limestone, medium-gray, brittle, frac-

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty; 2-in-thick
reddish-gray lens at base ------------

Shale, grayish-red, thin-bedded---------

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------

. Shale, medium-dark-gray to light-gray,

grayish-red in basal 1 ft -------------
Sandstone, medium-light-gray, fine-
grained, thin-bedded ------<---------
Sandstone, light-gray, very fine to fine-
grained, friable, thin-bedded ---------
Shale, light-olive-gray to light-grayish-
red, thin-bedded ------------vcneun--
Sandstone, medium-light-gray, very fine
grained, thin-bedded, few ripple beds,
crossbedded, silty------------cc-uu--
Shale, medium-gray, thin and evenly bed-
ded, upper 1 in slightly carbonaceous-
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, crossbed-
ded, upper 2 ft very calcareous ------
Shale, medium-gray to grayish-red------
Sandstone, very fine grained, grades to
fine-grained upward, thin-bedded,
crossbedded, silty at base, scattered
silty shale and light-gray sandstone

Shale, medium-gray to grayish-red, lens-
shaped bedding --------------v-vuue-
Sandstone, medium-light-gray, very fine
grained, thin- bedded, silty, calcare-

Thickness
Ft in
5 0
7 0
1 6
2 3
260 0
7 0
1 0
2 1
5 10
2 6
1 6
10
1 10
1 6
3 0
2 0
7 6
6 8
5 0
2 10
7 0
16 4
6 0
3 4
1 10
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S1.

52.

53.

54.

55.
56.

57.

58.

59.

61.

62.

63.

65.

67.

68.

69.
70.

71.

72.

Shale, medium-gray, upper 2 ft grayish-
red, thin and evenly bedded, slightly
carbonaceous -----------=--c-ocoonn-

Sandstone, medium-light-gray to light-
gray, very fine to fine-grained, dark
and light mineral grains, thin-bedded,
crossbedded -----------------ooeom-

Shale, medium-gray to grayish-red, thin
and evenly bedded ------------------

Sandstone, fine- to medium-grained,
thick-bedded to massive, friable, lens-
shaped beds -----------cccmomcmnann

Shale, grayish-red, thin and evenly bed-
ded -------- -

Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,
crossbedded --------------cocomomoen

Shale, grayish-red, thin and evenly bed-
ded ------cmmmm e

Sandstone, medium-light-gray, very fine
grained, very silty, convolutions -----

Shale, grayish-red, thin and evenly bed-
ded --------mmem el

Sandstone, medium-light-gray, very fine
grained, thin and evenly bedded, silty-

Shale, medium-dark-gray to light-olive-
gray, grayish-red in top 2 ft, thin and
evenly bedded --------------munnnoon

Sandstone, medium-light to light-gray,
very fine to fine-grained, thin- to thick-
bedded, crossbedded ----------------

Shale, grayish-red, thin and evenly bed-
ded --------omemm e

Sandstone, medium-light-gray, fine-
grained, thick-bedded, abundant fossil

Shale, grayish-red, thin and evenly bed-
ded --------cmmm e
Sandstone, very fine grained, thin-
bedded, silty ------=--=--cccucuounnn
Shale, grayish-red, thin and evenly bed-
ded --------mmm el
Sandstone, medium-light-gray, fine- to
medium-grained, thin-bedded to mas-
sive, crossbedded, calcareous concre-
tions up to 2 ft in diameter; dark and
light mineral grains, friable; contains
2-ft-thick  light-olive-gray siltstone
lens, 10 ft above base-------~=------
Shale, grayish-red, thin and evenly bed-
ded ----memmo e
Sandstone, medium-light-gray, weathered
grayish-yellow, fine-grained, thin-
bedded, crossbedded, very calcareous,
contains scattered shale lenses up to 3
ft thick 18 ft above base-------------
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded to mas-
sive, basal 20 ft thin-bedded, friable,
calcareous---------==-----ccmmoomoon
Shale, light-olive-gray to grayish-red,
thin- to poorly bedded; 1-ft-thick sand-
stone bed 9 ft above base------------

Thickness
Ft in
5 0
7 6
8 4
9 0
17 6
10 0
2 10
1 0
4 0
1 6
15 0
6 0
6 0
1 6
2 0
1 6
13 0
75 0
7 0
50 0
65 0
16 0

73.
74.
75.
76.
77.
78.

79.

80.

81.

82.

83.

84.
85.

86.

87.
88.

89.

91.

92.

93.

94,

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded----------
Shale, grayish-red, thin and evenly bed-
ded -------mmemmmee
Sandstone, medium-light-gray, very fine
grained, thin-bedded, very calcareous-
Shale, grayish-red, thin and evenly bed-
ded ------omcmmmc e
Sandstone, medium-light-gray, fine-
grained, thin-bedded ----------------
Shale, grayish-red, thin and evenly bed-
ded ----o-mmmm e
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, crossbed-
ded-------m-mmme e
Shale, grayish-red, thin and evenly bed-
ded -----cmemmm e
Sandstone, medium-light-gray to light-
gray, very fine to fine-grained, thin- to
thick-bedded--------=-----ccucucme--
Shale, grayish-red, thin and evenly bed-
ded, silty; 6-in-thick ironstone bed 5 ft
above base; 10-in-thick light-gray very
fine grained silty sandstone lens 11 ft
above base; 1Yo-ft-thick very fine
grained sandstone lens 19 ft above
base -------ccccmcmcrc o
Sandstone, light-gray, very fine grained,
thin- to thick-bedded, slightly calcare-
ous at top ---------=-=-=mmmmmoeaaan
Shale, grayish-red, thin and evenly bed-
ded ---------cmeme
Sandstone, light-gray, very fine grained,
very calcareous, few fossil roots -----
Shale, grayish-red, few medium-dark-
gray, thin and evenly bedded, scattered
thin siltstone and very fine grained
sandstone lenses, a 1-ft light-gray, silty
sandstone lens 10 ft above base ------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------
Shale, grayish-red, thin and evenly bed-
ded, scattered lenses of very fine
grained sandstone and siltstone up to 1

Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded, dark
and light mineral grains -------------

Shale, grayish-red, thin and evenly bed-
ded ------cmmmm e

Sandstone, light-gray, fine-grained, thin-
bedded, high quartz content, calcare-
ousintop 1 ft--------c-cocacananans

Shale, grayish-red, thin and evenly bed-

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, thin-bedded at
top, very shaly, contains 1-ft-thick cal-
careous zone 4 ft above base; 3-ft-thick
silty zone 8 ft above base; and medium-
dark to dark gray shale lens 3 ft above
base ---=--c-memmceemmecciiaaiaes

Shale, medium-dark-grayish-red, thin and
evenly bedded ---------------c-uu-n
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Ft

16

26

11

17

10

10

37



95.

Sandstone, very fine grained, thin and
irregularly bedded, silty -------------

96. Shale, grayish-red, grades to medium-
gray in upper 1 ft thin and evenly
bedded------------eceommmio

97. Sandstone, medium-light-gray to light-

98.
99.

100.

101.

gray, very fine grained, silty---------
Shale, light-olive-gray to grayish-red----
Sandstone, light-gray, fine-grained, thin-
bedded, calcareous in upper 1 ft -----
Shale, grayish-red to medium-dark-gray,
thin and evenly bedded, contains 1-
ft-thick dark-grayish-purple carbona-
ceous zone 5 ft above base ----------
Sandstone, medium-light-gray, very fine
grained, crossbedded, scattered shale
interbeds, silty----------------ceuon

102. Shale, dark-grayish-red to olive-green,
thin and evenly bedded--------------
103. Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thin- to thick-bedded, crossbedded ---
104. Shale, medium-gray to medium-dark-

gray; 2-ft-thick lens of grayish-red to
olive-green shale 5 ft above base;
becomes very silty and sandy in top 3

105. Sandstone, medium-light-gray; very fine
to fine-grained, thin-bedded, silty,
light-brown shale interbeds in basal 1

106. Ironstone, yellow-brown to dark-red,
irregular concretions, very fine band-
Ing ----ome el
107. Shale, light-olive-brown, thin and evenly
bedded-----------comme
108. Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded, dark
and light mineral grains -------------
109. Shale, medium-dark-gray to grayish-red
to olive-green, thin and evenly bedded,
very silty in upper 3 ft --------------
110. Sandstone, light-gray, fine- to medium-
grained, dark and light mineral grains,
thin- to thick-bedded, crossbedded, fri-

111. Shale, light-olive-gray to dark-grayish-
brown to grayish-red, 2-ft-thick grayish-
green silty zone 9 ft above base------

112. Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded----------

113. Shale, grayish-red to light-greenish-gray,
upper 6 in very silty ----------------

Unconformity

Total measured thickness of main
body of Mesaverde Formation ---

White sandstone member:

114. Sandstone, light-gray to white; basal 3 ft
light greenish gray, coarse grained,
conglomeratic; thick-bedded to mas-
sive, crossbedded, scattered shale
chips, friable, upper 1 ft calcareous
with scattered pyrite nodules---------

Thickness
Ft in

2 6

4 0

1 0

2 4

3 0

9 0

1 2

3 6

5 0
24 0
2 6

1 6

1 0

3 0
12 0
12 0
12 0
10

1 2
826 3
200 0

115. Shale, light-gray, nonbedded ---------

Thickness

Total measured thickness of white
sandstone member of Mesaverde

Formation--------------------

Total measured thickness

Mesaverde Formation ---------

of

Measured section 8: Cody Shale and Mesaverde

Formation

Location: Crowheart NE. Quadrangle, Wyoming (7.5 min)
Start: NE-NE-NW sec. 31, T. 6 N., R. 2 W. Presented from oldest to

youngest
End: SW-SW-NW sec. 29, T. 6 N., R. 2 W.
Described by: R.C. Warlow and J.F. Windolph, Jr.
Strike 85°, Dip 30° NW.

Upper Cretaceous:
Code Shale:

1. Sandstone, medium-light-gray, very fine
grained, thin and evenly bedded, cal-
CAreOUS ----===-=======-=occcomnn

2. Shale, medium-gray, silty, few scattered
very fine grained sandstone lamina-
tions, 3 to 4 in thick; 1-ft-thick very
fine grained sandstone lens 16 ft above
base; 3-ft-thick very fine grained sand-
stone lens 31 ft above base; 1-ft-thick
very fine grained sandstone lens 56 ft
above base; 1Y2-fi-thick very fine
grained sandstone lens 61 ft above
base; 1-ft-thick very fine grained sand-
stone lens 77 ft above base; 10-ft-thick
sandy, silty zone 87 ft above base;
1-ft-thick very fine grained calcareous
sandstone lens 97 ft above base -----

Total measured thickness of Cody
Shale ---------cmcmmcmmaen

Mesaverde Formation:

3. Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, silty,
variable resistant beds, crossbedded --

4. Siltstone, medium-gray, crossbedded,
shaly, scattered thin, very fine grained
sandstone laminations, thin-bedded ---

5. Sandstone, medium-light-gray, thin- bed-
ded to massive, pyrite nodules, very
silty, crossbedded, solution cavities,
scattered ripple beds, very calcareous
at top, thinly bedded, pyrite nodules--

6. Sandstone, light-gray, fine-grained, cross-
bedded, thin- to thick-bedded, solution
cavities, scattered pyrite nodules, fossil
TOOtS at tOp----=-=-=-cmomomommmamoa

Base of Maverick Spring coal zone

7. Coal, bright, in thin bands, weathered,
basal Y2 in sandstone interbeds, resin
blebs, fine cleats----------ccacucuenn

Appendix

lo 5

lo

fleo

Thickness
Ft In

1 10
127 __Q
128 10
55 0
5 0
98 0
15 0
6

45



11.

12.

13.

14.
15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Tonstein, medium-yellow-brown, fossil
roots, carbonaceous fragments, flat-
tened volcanic ash particles----------

Coal, bright, banded, fusain at top------

. Shale, medium-gray, basal 1 in light-

grayish-brown and carbonaceous -----
Siltstone, = medium-light-gray, thin-
bedded, very fine grained sandstone
laminations, shale and carbonaceous
laminations------=-=-----=ceccemuaan
Sandstone, light-gray, very fine grained,
thin- to medium-bedded, silty, medium-
light-gray in basal 4V2 ft, thick-bedded
at top; 1-ft-3-in-thick medium-gray
shale lens 7Y2 ft above base ---------
Underclay, medium-gray, poorly bedded,
fossil roots, upper 5 in light-brownish-
gray, silty, carbonaceous, sulfur-
stained; tonstein bed in upper 2 in----
Coal, bright, banded, resin blebs -------
Tonstein, light-grayish-brown, fossil
plant fragments -------~---cccccnaaann
Coal, gypsum crystals, resin blebs,
weathered, bright, few impure thin
partings, few thin shale laminations in
lower 1 in-------cmomommmomaan
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray, thin-bedded, silty,
scattered siltstone and sandstone lami-
nations, top grades into unit 19 ------
Siltstone,  medium-light-gray, thin-
bedded, sandy ------------c-ccunauan-
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, slightly
calcareous---------------oooooioeenn
Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous, lens-
shaped ----------ccccmmmanaas
Sandstone, light-gray, fine-grained, thick-
bedded, lens-shaped, pyrite nodules,
fossil roots in top part---------------
Underclay, medium-grayish-brown, car-
bonaceous, fossil roots, silty. --------
Coal, resin blebs, bright, banded, fine
cleats -~---ccc-cmocom
Underclay, medium-gray to medium-dark-
gray, fossil roots, coal fragments,
poorly bedded, upper 2 in hard and
Silty -----m oo
Coal, gypsum, bright, thin bands, fine to
medium cleats, iron-stained----------
Tonstein, light-brown-gray, granular,
resin blebs, coal fragments, fossil plant
IMpressions--------==-=--=---=----un
Coal, bright, basal 1 in contains fusain
and shaly laminations, thin-banded,
very slightly impure, fine to medium
cleats ----------ommemeeeae
Shale, light-grayish-brown, carbona-
ceous, silty, flattened tree trunks, coal
lenses, resin blebs, thin-bedded, few
fossil roots -----------=ccmeueeeo

o

30.
31

32.
33.
34.
35.
36.

37.

38.

39.

41.

42.

51,
52.
53.
54.

55.

56.
57.

58.

59.

Coal, bright, banded, resin blebs, gypsum
crystals, fine to medium cleats-------
Tonstein, light-brownish-gray, coal inter-
beds; sulfur-stained, flattened, volcan-
ic ash fragments, coal fragments, and
tree trunks, resin blebs, gypsum crys-
tals; top gradational -----------------
Shale, medium-gray, basal 2 in carbona-
ceous, top gradational ---------------
Sandstone, medium-gray, very fine
grained, thin-bedded, silty -----------
Underclay, medium-gray, slightly silty,
fossil plants, Y2-in coaly lens at top --
Shale, medium-gray, thin- to poorly bed-
ded -----mcmmm e
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, medium-gray, 6-in pyrite nodule
band 11 in above base, very bentonitic,
fossil roots at top ---------=---unu-o-
Tonstein, medium-brown-gray, coal frag-

Coal, impure, banded, resin blebs, fine
cleats ---------o-ccimioieieoo
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded--------
Underclay, medium-gray, bentonitic, fos-
sil roOts - == --ccmmm e

. Coal, impure, shaly --------- P ETEEE

Shale, medium-gray to medium-dark-
gray; 4-in-thick bentonitic shale at
base --------mmmm e

. Siltstone, medium-light-gray, very fine

grained sandstone laminations--------
Sandstone, medium-light-gray, very fine

grained, calcareous, silty ------------ .
. Shale, medium-gray ----------=--=uuou-
. Underclay, medium-gray, fossil roots ---
. Coal, bloom, weathered--------=-=-==--

Underclay, medium-gray, bentonitic, ton-
stein fragments in top 1 in, fossil roots,
coal fragments--------------couou--

Coal, bloom, weathered----------------

Shale, medium-gray -------------------

Siltstone, medium-gray, very fine grained
sandstone laminations, shaly, fossil
leaf impressions --------------------

Shale, medium-gray, scattered siltstone
laminations--------------cmccmonaonn

Sandstone, medium-light-gray, very fine
grained, very calcareous, thin- to thick-
bedded, pyrite nodules --------------

Siltstone, very calcareous, lens-shaped
bedding ---------------ccmmeee

Shale, medium-gray, thin and evenly bed-
ded, bentonitic in top 1 ft -----------

Sandstone, medium-light-gray, fine-
grained, some medium-grained, thin-
to thick-bedded, very calcareous, iron-
stained, pyrite nodules, lens-shaped
bedding --------------mmmmeoee o

Sandstone, medium-light-gray, fine-
grained, some medium-grained, dark
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61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

and light mineral grains, thin-bedded to
massive, fractures filled with quartz,
crossbedded, solution cavities; pyrite
nodules; calcareous at top; calcareous
20 ft above base -------------=------
Shale, medium-gray; 4-in-thick limy silt-
stone 5 in above base ---------------
Sandstone, light-gray, very fine grained,
thin and unevenly bedded, dark and
light mineral grains -----------------
Underclay, medium-gray, bentonitic ----
Tonstein, medium-brownish-gray, flat-
tened volcanic ash granules----------
Coal, bloom, weathered----------------
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, fine
grained to medium-grained, calcare-

ous, lens-shaped bedding ------------ ,

Underclay, medium-dark-gray, fossil
roots, carbonaceous -----------------
Coal, dull, slightly bony, banded at top,

medium cleats, yellow resin blebs at
base --------ceme el
Shale, medium-gray, silty--------------
Sandstone, medium-light-gray, very fine
grained, silty, thin and unevenly bed-
ded, fossil plant fragments-----------
Shale, medium-gray, poorly bedded,
silty, few fossil roots----------------
Shale, dark-gray, slightly carbonaceous -
Coal, impure, top eroded, shaly --------

Top of Maverick Spring coal zone

74.

75.

76.

77.

78.
79.
80.

81.
82.

83.
84.

85.
86.

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin- to thick-bedded ---------

Shale, nonbedded, silty, slightly bento-
DItiC - -- == oo m oo

Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
thin- to thick-bedded, scattered pyrite
nodules, silty, calcareous toward top -

Siltstone, medium-light-gray, thin- to
poorly bedded, sandy, 7-in sandstone
lens at top----------comommmmaoooo

Shale, medium-dark-gray, silty, slightly
carbonaceous - ---------------onom---

Concealed, probably carbonaceous silty

Siltstone, medium-light-gray, very fine
grained sandstone; scattered shaly lam-
inations --------~---ocomcaooooooo-

Shale, medium-gray, slightly carbona-
ceous in top 3 in with coal fragments-

Sandstone, medium-light-gray, very fine

Bone, sandy, detrital, resin blebs -------
Shale, medium-gray, coal fragments,
Silty ==m e oo
Siltstone, medium-light-gray, scattered
shale and siltstone laminations -------

Sandstone, medium-light-gray, very fine
grained, solution cavities, silty,
slumped beds-------------ccuaueoan

Thickness
Ft in
53 0
2 6
2 0
7

2

6

10 0
4 0
10

1 4
6

2 0
9

2

2

2 0
3 0
39 0
4 3
3 0
9 0
4 0
2 0
7

3

15 0
2 0
1 0

87.

88.

91.

92.
93.
94.
95.

96.

97.

93.
99.

100.
101.

102.
103.

104.
105.

106.

107.

108.

109.
110.

111.
112.
113.

114.

Siltstone, medium-light-gray, thin- to
poorly bedded, shaly ----------------
Underclay, medium-gray, fossil roots,
Silty ---- - el
Coal, shaly, impure -------------------
Shale, medium-gray, thin- to poorly bed-
ded, fossil plants, upper 8 in very
carbonaceous ---------~----=----"-o-
Sandstone, medium-light-gray, fine-
grained, thick-bedded, thin-bedded and
silty at top; calcareous at base -------
Underclay, medium-gray, silty, fossil

Coal, bright, impure-------------------
Underclay, medium-gray, poorly bedded,
fossil roots, 1-in coaly carbonaceous
shale at top---=---------=ccucuunv -
Shale, medium-gray, thin and evenly bed-
ded, becomes silty at top ------------
Sandstone, medium-light-gray, very fine
to fine-grained, silty, scattered pyrite
nodules, crossbedded----------------
Shale, medium-gray, nonbedded, 8-in-
thick pyrite nodule band 8 in below
top, slightly bentonitic, gypsum crys-
tals oo oo
Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, silty --
Shale, medium-gray, thin and evenly bed-
ded, 4-in-thick pyrite nodule band 5 ft
above base -----------c-coooooooo
Sandstone, light-gray, very fine grained,
thin-bedded, silty, solution cavities---
Underclay, medium-gray, nonbedded,
upper 7 in slightly carbonaceous -----
Coal, bony, impure, resin blebs, banded-
Shale, medium-gray, silty, pyrite nod-

sandy ----------mmmmm e
Shale, medium-gray, thin and evenly bed-
ded, iron-stained---=----=-ceeceuaaa--
Sandstone, medium-light-gray, dark and
light mineral grains, crossbedded,
solution cavities, pyrite nodules, basal
21/ ft very silty and friable ----------
Underclay, medium-dark-gray, fossil
roots, bentonitic in lower half, carbo-
naceous in upper half ---------------
Shale, dark-brownish-gray, thin-bedded,
carbonaceous, silty, abundant fossil
plant fragments, few coal laminations
at tOp ------------ - oo
Coal, bright, thin bands, resin blebs ----
Shale, medium-gray, silty, carbonaceous
laminations-------------------------
Sandstone, very fine grained, thin-
bedded, crossbedded, silty-----------
Siltstone, medium-gray, thin-bedded,
sandy, shaly-----------ccmcrconmomen
Shale, light-grayish-brown, thin-bedded,
carbonaceous, coal fragments, bony --
Coal, upper 1 in impure, bright, banded,
abundant resin blebs ----------------

Thickness

Ft

2

12

12

in

6

—_r

11

w o

47
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115.

116.

117.

118.
119.
120.
121.
122.

123.
124.

125.
126.
127.
128.
129.

130.

131.

132.
133.

134.

135.

136.

137.

138.

139.

Shale, medium-gray, poorly bedded, top
gradational ------------cmomomcnaaoon
Siltstone, medium-gray, crossbedded,
thin and irregularly bedded, sandy----
Sandstone, medium-light-gray, very fine
to fine-grained, few medium grains,
dark and light mineral grains, thin- to
thick-bedded, crossbedded, friable,
pyrite nodules ---------cncccmamnn-
Underclay, medium-gray, shaly, slightly
bentonitic ------------=---mmoeaooon
Shale, light-brown-gray, carbonaceous --
Coal, bloom, resin blebs, weathered ----
Siltstone, medium-gray, thin and irregu-
larly bedded, slightly calcareous -----
Sandstone, very fine grained, thin- to
thick-bedded, silty, calcareous -------
Shale, medium-gray, poorly bedded-----
Siltstone, medium-light-gray, very calcar-

Underclay, medium-gray, nonbedded, ben-
tonitic----------=-mmm e
Shale, carbonaceous, thin-bedded, weath-
ered, few coal fragments ------------
Shale, medium-gray, thin and evenly bed-
ded, top grades into unit 128 --------
Sandstone, very fine grained, thin and
evenly bedded, silty, calcareous------
Underclay, medium-gray, nonbedded,
bentonitic -------------~cccmmaaon
Shale, dark-gray to black, coaly, thin and
irregularly bedded, resin blebs, silty,
bony lens ---------cecmmcmoiooot
Shale, medium-gray, thin and evenly bed-
ded, nonbedded in upper 1 ft, top
grades into unit 132-------cccomooo
Coal, bloom, weathered----------------
Shale, medium-gray, thin and evenly bed-
ded, poorly bedded toward top, silty at
tOP === == o mmmm e
Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
thin to thick and irregularly bedded,
pyrite nodules -----=--cnccmamamaaaa
Sandstone, medium-light-gray, fine-
grained, some medium-grained, mas-
sive, friable, pyrite nodules, silty, lens-
shaped beds, crossbedded, calcareous
concretions up to 1 ft in diameter; few
siltstone and shale laminations in upper
part; thin-bedded and calcareous at top;
resistant in upper 10 ft --~-------uva-
Bentonite, light-yellowish-brown, upper
4 in carbonaceous shale -------------
Coal, bloom, bright, shaly, impure, resin

Bentonite, light-yellowish-brown, few
pyrite nodules, upper 2 ft thin-bedded,
medium-gray shale--------------co--

Sandstone, medium-light-gray, very fine
to fine-grained, slightly silty, basal 1 ft
resistant, thin- to thick-bedded, cross-
bedded, pyrite nodules --------------

Thickness

Ft

30

in

6

140.

141.

142.

143.

144,

145.

146.
147.
148.
149.

150.
151.

152.

153.

154.

155.

156.
157.
158.

159.

160.

161.

162.

163.

Shale, medium-gray, thin-bedded, silty,
thin sandstone laminations at base;
lens-shaped bedding-----------------

Sandstone, medium-light to light-gray,
fine-grained, dark and light mineral
grains, crossbedded, thin- to thick-
bedded, pyrite nodules --------------

Shale, medium-gray, poorly bedded,
pyrite nodules, scattered siltstone and
sandstone laminations ---------------

Sandstone, medium-light-gray, very fine
to fine-grained, crossbedded, shale
chips at base, slightly calcareous -----

Shale, medium-gray, slightly silty, scat-
tered siltstone laminations; carbona-
ceous zone 10 ft above base; upper 3 ft
silty and thin bedded ----------------

Sandstone, light-medium-gray, very fine
to fine-grained, crossbedded, thin- to
thick-bedded, slumped bedding ------

Shale, medium-gray, nonbedded, few
carbonaceous laminations------------

Sandstone, light-gray, very fine grained,
thick-bedded, silty ------------------

Shale, light-brownish-gray, fossil plant
fragments, few fossil roots-----------

Sandstone, medium-light-gray, very fine
grained, thin-bedded, calcareous, silty-

Shale, medium-gray, thin-bedded

Sandstone, medium-light-gray to light-
gray, dark and light mineral grains,
fossil roots and fragments, silty, pyrite
nodules ----------mcmmmmmmieoe

Siltstone, medium-gray to medium-dark-
gray, thin-bedded, pyrite nodule bands;
slightly carbonaceous----------------

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, top grades
into unit 154 ------cocmcoccoicae

Shale, medium-light-gray, thin-bedded,
scattered siltstone laminations--------

Sandstone, medium-light-gray, very fine
grained, calcareous, thick-bedded,
silty, burrowed -------------oomuono-

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------

Shale, medium-gray, thin to poorly bed-

Sandstone, medium-light-gray, fine-
grained, crossbedded, thick-bedded,
silty, siltstone laminations -----------

Shale, medium-light-gray to medium-
gray, poorly bedded, top gradational -

Sandstone, very fine to fine-grained, mas-
sive, silty, pyrite nodules, solution
cavities, calcareous concretions up to 2
ft in diameter-----------------------

Shale, medium-gray, thin-bedded,
slightly carbonaceous, basal 5 in silty-

Sandstone, light-gray, very fine grained,
crossbedded, thin-bedded, pyrite nod-

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness
Ft in
2 0
2 0
13 0
18 0
18 0
3 0
5 0
3 0
1 6
2 6
2 0
1 4
2 0
1 10
5 0
10

9

1 4
5 6
3 4
8 0
52 0
1 6
1 6



164.
165.
166.

167.

168.

169.

170.

171.

172.

173.

174.
175.

176.
177.

178.
179.

180.

181.

182.

183.

184.

185.
186.
187.

188.

Shale, light-brownish-gray, carbona-
ceous, Silty---------cmcccmmmaaanao
Coal, impure, resin blebs, shaly, weath-

ered --------emeee e
Shale, medium-gray, thin-bedded to
poorly bedded ----------mcmemaaanon-
Sandstone, fine-grained and locally
medium-grained, thick-bedded to mas-
sive, crossbedded, scattered pyrite
nodules, solution cavities, ripple-
bedded at top and calcareous---------
Siltstone, medium-light-gray, scattered
shale laminations -------------------
Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
Silty ---ommm e
Shale, medium-gray, thin-bedded, few
siltstone laminations, slightly carbo-
NACEOUS ==~ ==-=========mmomomooman
Sandstone, medium-light-gray, very fine
grained, crossbedded, thin and irregu-
larly bedded, silty, very calcareous---
Shale, medium-gray to medium-dark-
gray, thin-bedded; 2-in-thick siltstone
laminations 1 ft above base----------
Underclay, medium-brownish-gray,
sandy, fossil roots ------------------
Coal, bloom, weathered----------------
Sandstone, medium-light-gray, fine-
grained, some medium-grained, dark
and light mineral grains, thick-bedded
to massive, calcareous, solution cavi-
ties, scattered pyrite nodules ---------
Shale, medium-gray, nonbedded--------
Sandstone, light-gray to medium-light-
gray, very fine to fine-grained, cross-
bedded, massive, scattered pyrite nod-
ules, thin-bedded and calcareous in top
3 ft, solution cavities----------------
Siltstone, medium-gray, thin-bedded ----
Shale,  medium-gray, thin-bedded,
slightly carbonaceous----------------
Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
nonresistant -----------c--oooooooon
Shale, medium-gray, slightly silty, scat-
tered carbonaceous laminations-------
Siltstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
sandy ------------mmeemm oo
Shale, medium-gray, thin-bedded to
poorly bedded, becomes silty at top --
Sandstone, very fine grained, silty, cross-
bedded, thick-bedded to massive, scat-
tered pyrite nodules, very calcareous in

top 1 ft —--=mmemmmmm e
Shale, medium-gray, silty, scattered
pyrite nodule laminations ------------
Shale, light-grayish-brown, carbona-

ceous, few coal fragments, silty------
Shale, medium-gray, thin-bedded, upper
6 in slightly carbonaceous -----------
Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded----------

Thickness
Ft in
1 2
3

5 6
25 0
4 6
2 0
6 0
2 2
5 2
1 6
4

61 0
5 0
33 0
4 6
6 6
2 2
3 6
3 6
3 0
13 0
2 0
1 8
2 2
1 4

189.
190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.
207.

208.

209.

210.

211.
212.

Underclay, medium-gray, fossil roots ---
Shale, light-grayish-brown, carbona-

Shale, medium-gray, thin and evenly bed-
ded ------mmmr e

Sandstone, medium-light-gray, very fine
grained, thin- to thick- bedded, cross-
bedded, silty -------------ceucnennn-

Shale, medium-gray, thin and poorly bed-
ded, upper 4 ft bentonitic------------

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, massive, very calcareous -----

Shale, medium-gray to medium-dark-
gray, slightly carbonaceous 6Y2 ft
above base, top thin- and evenly bed-
ded -------mmmimm oo

Siltstone, medium-light-gray, thin and
evenly bedded ----------------------

Shale, medium-gray, thin and evenly bed-
ded -------mmmmm e

Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,
crossbedded, very calcareous, scat-
tered pyrite nodules -----------------

Shale, medium-gray, thin and evenly bed-
ded ------mmcm e

Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, calcar-

Shale, medium-gray to light-olive-gray,
poorly bedded --------c-ccamnaan o
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
slightly calcareous, silty-------------
Shale, medium-gray to light-olive-gray,
poorly bedded ----------------------
Sandstone, medium-light-gray, very fine
grained, very silty, dark and light min-
eral grains, thin-bedded to massive,
scattered pyrite nodules, lens-shaped
bedding --------------comommeomo o
Underclay, medium-gray, poorly bedded,
fossil roots -----------cccmcoeomanaan
Coal, impure, shaly -------------------
Shale, medium-gray to medium-dark-
gray, thin-bedded, slightly carbona-
ceous in upper 1 ft, slightly silty -----
Sandstone, medium-light-gray, very fine
grained, very silty, thin and irregularly
bedded, massive in lower 8 in, very
calcareous, scattered plant fossils in
basal 1 ft, 4-in medium-gray shale lens
2 ft above base ---------------------
Shale, medium-gray, thin and evenly bed-
ded-------mmmmee e
Sandstone, medium-light-gray, very fine
grained, very silty, scattered pyrite
nodules, solution cavities, calcareous -
Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded, very cal-
CATEOUS == ==========-ommcmmmmmo oo

Appendix

Thickness

Ft
3

—

in

6

4

10

10

10
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213.

214.

215.

216.

217.
218.

219.

220.
221.

222.

223.
224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234,

Shale, medium-gray to light-grayish-
brown, slightly carbonaceous, thin and
evenly bedded --------------ccomoeen

Sandstone, medium-light-gray, very fine
grained, Silty -----=-=-----cocommnoo

Shale, medium-gray to light-grayish-
brown, thin and -evenly bedded,
slightly carbonaceous----------------

Sandstone, medium-light-gray, very fine
grained, very silty, thin and irregularly

Shale, medium-gray, poorly bedded-----
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
slightly calcareous, thick-bedded -----
Shale, medium-gray to light-olive-gray,
basal, 3 ft 3 in poorly bedded, upper
portion thin and evenly bedded-------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded-----------
Shale, medium-gray, thin and poorly bed-
ded-------o--mmmme
Sandstone, medium-light-gray, very fine
grained, very silty, thin-bedded to mas-
sive, crossbedded, very calcareous,
scattered pyrite nodules--------------
Underclay, medium-gray, poorly bedded-
Shale, light-grayish-brown, carbona-
ceous, silty, abundant fossil plant frag-
ments, few fossil roots --------------
Coal, bright attritus, banded, medium
cleats, rosin, fusain, slightly carbona-
ceous, fossil plant fragments---------
Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous, fossil plant
fragments -------------omocmaoaon
Sandstone, medium-light-gray, very fine
grained, silty, calcareous, thin- to
thick-bedded, lens-shaped -----------
Shale, medium-gray to light-olive-gray,
thin and poorly bedded, upper 1 ft
grades silty, few fossil plants --------
Sandstone, medium-light-gray, very fine
grained, slightly silty, very calcareous,
thin- to thick-bedded, crossbedded,
scattered pyrite nodules--------------
Shale, medium-gray, thin and evenly bed-
ded, few fossil plant fragments, upper
1 ft contains few fossil roots, nonbed-
ded with coal fragments -------------
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
thin and irregularly bedded, silty, very
slightly calcareous ------------------
Shale, medium-gray, thin-bedded, con-
tains 8-in-thick very fine grained sand-
stone 2 ft above basal contact--------
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin-bedded to massive, very
calcareous, lens-shaped bedding, scat-
tered pyrite nodules, top 1 ft very silty-
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded; contains

Thickness

in

11

235.

236.

237.

238.

239.

240.

241.

242.

243.
. Shale, light-gray-brown, carbonaceous --
245.

246.

247.

248.

1-ft-thick  thin-bedded, very fine
grained sandstone 6 ft above basal
€CONtACt=-========mmmmmmem oo
Siltstone, medium-light-gray, thin and
irregularly bedded, medium-gray shale
laminations 10 percent; 4-in-thick shale
Zone at top --------=--------o-ouoa-
Sandstone, medium-light-gray, very fine
grained, very slightly calcareous, mas-
sive, crossbedded, few scattered pyrite
nodules ----------cc-cccmcann
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------
Sandstone, medium-light-gray, very fine
grained, very silty, crossbedded, very
slightly calcareous, scattered pyrite
nodules ----------mmmmmmmeeoo s
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, basal 1 ft
slightly carbonaceous, becomes silty at
tOP =====-= === mmme e mme e
Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
thick-bedded to massive, crossbedded,
scattered pyrite nodules, calcareous,
slightly silty, basal 1 ft thin-bedded and
silty; 1-ft-thick shale lens 1 ft below
0P === ---===memcccmmcccmcmmmaaaa
Underclay, medium-gray to light-olive-
gray, nonbedded - -----------couaunn-
Shale, light-gray-brown, silty, thin and
irregularly bedded, abundant fossil
plant fragments and roots------------
Coal, bright, impure, bony, resin bleb --

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded; basal 8
in medium dark gray, very carbona-

Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
slightly silty, calcareous, thin- to thick-
bedded, scattered pyrite nodules------

Shale, medium-gray, thin- to poorly bed-
ded, 8-in-thick very fine grained sand-
stone 1 ft above base; upper 3 ft very
fine bedded, slightly silty, Y2 in of
shaly coal at top -------------uanuunn

Sandstone, medium-light-gray, fine-
grained with few medium grains, abun-
dant dark and light mineral grains,
thick-bedded to massive, pyrite nod-
ules, solution cavities, top 2 ft thin-
bedded, iron-stained, resistant at cen-

Section offset 2,000 ft east

249.

250.

Underclay, medium-gray to light-olive-
gray, fossil roots--------------------
Shale, light-grayish-brown, thin and
evenly bedded, silty, coal fragments,
fossil plant fragments --------------- :

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.
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Thickness Thickness

Ft  in Ft  in
251. Shale, medium-gray, silty, very fine 269. Sandstone, light-gray, very fine grained,
grained sandstone, top gradational into silty, thin- to thick-bedded, scattered
unit 252------eem e 4 pyrite nodules, very calcareous------- 1 4
252. Sandstone, very fine-grained, dark and 270. Shale, medium-gray, thin and evenly bed-
light mineral grains, thick-bedded, ded, few carbonaceous plant frag-
slightly silty, noncalcareous, sparsely MENES === -=-=cmcmcmcmceao oo 3 0
micaceous, scattered resin blebs, scat- 271. Sandstone, very light gray to white, very
tered pyrite nodules, fossil leaf impres- fine to fine-grained, scattered dark
SIONS-== === == mmme e 1 6 mineral grains, very calcareous, thin-
253. Shale, medium-dark-gray to mostly to thick-bedded, scattered worm bur-
medium-gray, thin and poorly bedded, rows, scattered pyrite nodules, iron
few grayish-red laminations in central laminations, calcareous iron-stained
part of unit are light-olive-gray and concretions 1 ft 2 inches in diameter
mostly poorly bedded ------=-------- 14 6 9 in above base---------=-cccouoon-- 22 0
254. Sandstone, medium-light-gray, silty, very 272. Shale, medium-gray, poorly bedded, few
fine grained, thick-bedded to massive, fossil roots, pyrite nodules----------- 2 8
thin-bedded toward top, locally cross- 273. Sandstone, medium-light-gray, very fine
bedded, scattered pyrite nodules, few grained, very silty, thin and irregularly
resistant ledges, calcareous, very silty bedded, noncalcareous -------------- 4 6
iNtop 3 ft-mmmmmmmeeeel 2 0 274. Shale, medium-gray to medium-dark-
255. Shale, medium-gray to medium-dark- gray, scattered carbonaceous material
gray, thin-bedded ------------acccu-- 2 6 in basal 2 ft, pyrite nodules with plant
256. Sandstone, light-gray, very fine grained, Prints == - nmmmom oo 3 0
dark and light mineral grains, mica- 275. Underclay, medium-gray to light-olive-
ceous, crossbedded, base sharp and gray, nonbedded, fossil rootlets,
angular, noncalcareous, scattered locally silty----------==meeeuucouoo 9 6
pyrite nodules ----------acccomoaon 3 0 276. Shale, light-grayish-brown, coal frag-
257. Shale, medium-gray to light-olive-gray, ments -- - --====--osommonoos it 2
poorly bedded --=-----=--neemmmemmm- 4 6 277. Shale, medium-gray to medium-dark-
258. Shale, light-brown-gray, very carbona- gray, thin and evenly bedded -------- 6 0
ceous, few fossil plant fragments and 278. Shale, medium-gray, poorly bedded, few
roots, coal fragments, slightly bony to coaly fragments at top--------------- 6 0
bright coal at top with resin blebs ---- 1 4 279. Sandstone, very fine grained, highly
259. Shale, medium-gray, thin and evenly bed- weathered ---------- R 23 0
ded, upper 4 in light-grayish-brown, Total measured thickness of Mesa-
CArDONACEOUS == == === == mmmmmmmmmmmmm 5 0 verde Formation---------------- 1,363 5
260. Sandstone, light-gray, very fine grained, Unconformity — Upper part of Mesaverde
gl?gh?ll;dclar{sffelgﬂsy bedded, very silty, L9 Formation, and Meeteetse, Lance, and Fort
261. Underclay, medium-gray, nonbedded, Union Formations not present.
few siltstone interbeds, fossil rootlets- 2 4 Indian Meadows Formation:
262. Shale, light-grayish-brown, thin-bedded, Overlying unit contains coarse conglomerate- Unit not
abundant coal laminations, very carbo- measured
NACEOUS ----=-======m=mmnommeonanas 3 End of section
263. Coal, weathered, bright, resin blebs,
banded-----------ccmmeias 2
264. Shale, medium-gray, thin and evenly bed-
ded, basal 3 in very carbonaceous---- 7 9
265. Sandstone, light-gray, very fine grained,
dark and light mineral grains, calcare- Measured section 8a: Mesaverde Formation
ous, crossbedded, thin- to thick- Location: Crowheart NE. Quadrangle, Wyoming (7.5 min)
bedded, iron-stained--------=--==c--- 1 2 Start: SE-SE-NW sec. 29, T. 6 N., R. 2 W. Presented from oldest to
266. Shale, medium-gray, slightly carbona- youngest

End: NE-SE-NW sec. 29, T. 6 N., R. 2 W.
Described by: R.C. Warlow and J.F. Windolph, Jr.
Strike 90°, Dip 30° N.

ceous, thin and evenly bedded, 1-ft-
thick silty zone 1 ft 3 in above base,

few fossil rootlets in silty zone------- 7 6
267. Sandstone, light-gray, very fine grained, Upper Cretaceous: Thickness
dark and light mineral grains, thin- to Mesaverde Formation: Ft  in
thick-bedded, scattered pyrite nodules, 1. Shale, medium-gray, poorly bedded, top
very calcareous, fossil roots in top 3 in- 2 0 7 in sandy and silty ===----eeeoaao- 3+
268. Underclay, medium-gray, fossil rootlets, 2. Sandstone, light-gray, very fine grained,
upper 1 ft very carbonaceous and thin- silty, calcareous, thin and irregularly
bedded-----------cmmmmmmoees 2 2 bedded---------cccememmmia o 8
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10.

11.
12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Siltstone,

Shale, medium-gray, thin and evenly bed-
ded, silty------------cmncemniannaan
Sandstone, light-gray, very fine grained,
very Silty-----------comemcecaiaeo

. Sandstone, light-gray, very fine grained,

calcareous, thin- to thick-bedded, dark
and light mineral grains -------------
Siltstone, medium-gray, thin and evenly
bedded, sandy ----------------------
Shale, medium-gray, thin and evenly bed-
ded, few fossil plants ---------------
medium-gray, thin-bedded,
sandy -----------cmeoomomo oo

. Shale, medium-gray, thin and irregularly

bedded, scattered thin siltstone and
sandstone laminations ---------------
Sandstone, light-gray, very fine grained,
thin-bedded, very calcareous, dark and
light min eral grains, scattered pyrite
nodules, base sharp -----------------
Shale, medium-gray, thin-bedded -------
Siltstone, medium-light-gray, sandy, thin
and irregularly bedded, grades sandy
upward, few carbonaceous fragments
at base --------------mmmmmmeeeeee o
Sandstone, light-gray, fine-grained, thin
and irregularly bedded, abundant dark
and light mineral grains, very calcare-
ous, silty in basal 1 ft---------------
Shale, medium-gray, thin- to poorly bed-
ded ------cmmmmm
Sandstone, fine-grained, very silty ------
Shale, medium-gray, silty, bentonitic in
top 2 ft, scattered sand lenses--------
Sandstone, light-gray, very fine to fine-
grained, abundant dark mineral grains,
irregularly bedded, slightly calcareous-
Shale, medium-gray, nonbedded, very
silty and sandy in upper half---------
Sandstone, medium-gray, very fine
grained, very silty, slightly calcareous,
slightly bentonitic-------------------
Shale, medium-gray, poorly bedded,
slightly bentonitic 2 ft 3 in below top-
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, slightly
silty, scattered carbonaceous material -
Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous-----------
Sandstone, light-gray, very fine to fine-
grained, few medium grains, abundant
dark and light mineral grains, very
slightly calcareous, thin- to thick-
bedded, thin-bedded and silty in top 2

Shale, medium-gray, medium-dark-gray
in basal I ft; very fine grained, thin and
evenly bedded, silty, sandstone lami-
nations in upper half of unit ---------

Sandstone, medium-light-gray, very fine
grained, very silty ----------ccucunn-

Shale, medium-gray, poorly bedded, scat-
tered fossil plants -------------------

Thickness
Ft in
2 6
1 0
2

1 0
2 1
1 0
6 0
1 6
2 6
3 0
3 6
2 6
4

5 0
4 6
4 0
1 0
4 6
5 0
3 0
13 6
4 0
1 0
1 0

27.

28.
29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

Sandstone, medium-light-gray, very fine
grained, thin-bedded, very silty ------
Shale, medium-gray, irregularly bedded -
Sandstone, light-gray, very fine grained,
thin- to thick-bedded, very silty ------
Shale, medium-gray, thin-bedded to non-
bedded, grades to medium-dark-gray
toward top ------------c---m-eoeonn-
Siltstone, light-gray, thin-bedded, very
iron stained------------=-------monn-
Shale, medium-gray, thin-bedded -------
Sandstone, medium-gray, fine-grained,
few medium grains, thin- to thick-
bedded, abundant dark mineral grains,
abundant pyrite nodules -------------
Sandstone, light-gray to white, fine-
grained, crossbedded, thin-bedded to
massive, scattered shale chips and
pyrite nodules, solution cavities, abun-
dant dark and light mineral grains, few
thin shale lenses toward top; 1-ft-thick
shale lens 32 ft above base, fossil roots
intop 1 ft------c-comorocmemeae
Underclay, medium-gray to medium-dark-
gray, fossil rootlets -----------------
Shale, light-grayish-brown, very carbon-
aceous, few fossil rootlets, abundant
fossil plant material -----------------
Coal, weathered, impure, scattered shale

Sandstone, light-gray to white, fine- to
medium-grained, abundant dark min-
eral grains, crossbedded, scattered
pyrite nodules ------------c-comaee-

Shale, medium-gray, abundant sand
grains, silty, lens-shapped bedding ---

Total measured thickness of main
body of Mesaverde Formation ---

Unconformity

White sandstone member:

40.

41.

42.

43,

45.

Sandstone, light-gray to white, fine- to
medium-grained, mostly medium-
grained in upper half of unit; shale
chips and mineral grains in basal 1 ft;
conglomeratic lens 3 ft above base,
with quartz pebbles up to Y2 inch in
diameter ----------------ecmmonoannn

Sandstone, light-gray to white, fine- to
medium-grained, few coarse grains in
basal 2 ft; thick-bedded to massive,
crossbedded, scattered pyrite nodules -

Shale, medium-dark-gray to medium-
gray, weathered, poorly bedded, car-
bonaceous, fossil rootlets ------------

Sandstone, light-gray to white, weath-
ered, very friable, fine-grained, silty -

Shale, medium- to medium-dark-gray,
unevenly bedded--------------------

Sandstone, light-gray to white, fine-
grained, abundant dark mineral grains,
thin- to thick-bedded, crossbedded,
scattered pyrite nodules--------------

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.
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Thickness
Ft in
46. Shale, medium-gray, thin-bedded ------- 2 0
47. Sandstone, light-gray to white, fine- to
medium-grained, thick-bedded to mas-
sive, abundant dark mineral grains,
scattered carbonaceous fragments,
iron-stained, scattered pyrite nodules - 2 4
48. Shale, medium-gray,  thin-bedded,
slightly bentonitic, fossil rootlets ----- 1 10

49. Sandstone, light-gray, fine- to medium-

grained, thick-bedded to massive, very

calcareous, abundant dark mineral

grains, scattered pyrite nodules------- 1 6
50. Shale, medium-gray to medium-dark-

gray, slightly bentonitic, scattered

slightly carbonaceous shale lenses ---- 5 6
51. Sandstone, light-gray to white, fine-

grained, thin- to thick-bedded, abun-

dant dark mineral grains, noncalcare-

OUS === === - o oo oo 12 0
52. Shale, medium-dark-gray, slightly car-

bonaceous, poorly bedded to nonbed-

ded -----mcmie e 4 0
53. Sandstone, light-gray to white, very fine
grained, thin- to thick-bedded, scat-
tered dark mineral grains ------------ _ 15+
Total measured thickness of white
sandstone member of Mesaverde
Formation-----------=-==c-acoo- 123 10
Total measured thickness of Mesa- —— —
verde Formation ---------------- 265 1
Unconformity _ =
Indian Meadows Formation:
Overlying unit contains coarse conglom-
erate with abundant petrified wood frag-
MENLS == -===mm e e e e - Unit not
measured

Measured section 8b: Mesaverde Formation

Location: Crowheart NE. Quadrangle, Wyoming (7.5 min)

Start: SE-NE-SW sec. 30, T. 6 N., R. 2 W. Presented from oldest to
youngest

End: SE-NE-SW sec. 30, T.6 N., R. 2 W.

Described by: R.C. Warlow and J.F. Windolph, Jr.

Strike 80°, Dip 26° NE.

Upper Cretaceous: Thickness
Mesaverde Formation: Ft  in
1. Shale, medium-dark-gray, thin and
evenly bedded, slightly silty at top --- 1 6+

2. Sandstone, medium-light-gray to light-

gray, very fine to fine-grained, dark

and light mineral grains, thin-bedded,

fossil roots -------ccccocccmomaaaann 1 2
3. Shale, light-brownish-gray, thin and

evenly bedded, coal fragments, resin

blebs, fossil plants, basal 1 in medium-

LAY -------mmmmm oo 4
4. Coal, abundant resin blebs, bright to dull

attritus, slightly impure, banded, fine

cleats ------ccccmoicccee 8
5. Tonstein, light-grayish-brown, flattened

volcanic ash particles, fossil plant frag-

ments, resin blebs, sulfur-stained----- 1

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.

23.
24.
25.
26.

217.

28.

29.

30.

31.

Coal, resin blebs, bright to dull, banded-

. Tonstein, light-grayish-brown, coal lami-

nations up to Y2 in thick; flattened
volcanic ash particles, sulfur stained,
coal fragments--------------co-mom--

. Coal, bright to dull attritus, fine cleats,

gypsum crystals, sulfur-stained, iron-
stained, resin blebs------------------

. Shale, light-grayish-brown, carbonac-

eous, silty, sandy -------------------
Sandstone, medium-light-gray to light-
gray, very fine to fine-grained, thin and
irregularly bedded, basal 6 in silty ---
Shale, medium-gray, thin and evenly bed-
ded; 7-in-thick sandstone lens 4 in
above base; few thin siltstone lamina-

Siltstone, medium-light-gray, thin and
irregularly bedded, very sandy -------
Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,
solution cavities, scattered pyrite nod-
ules, calcareous at top, silty, crossbed-
ded -------ccmeemme e eeeen
Shale, medium-gray, silty, thin and
evenly bedded, pyrite nodules, grades
to silty shale in upper 8 in-----------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, calcareous,
pyrite nodules ---------------o-oooo-
Siltstone, medium-gray, sandy, thin- to
poorly bedded, fossil plants----------
Underclay, medium-light-gray, upper 6 in
light-grayish-brown, silty, thin- to
poorly bedded, fossil plant fragments -
Coal, thinly banded, upper 1 in bony ---
Shale, medium-gray to light-grayish-
brown, thin-bedded, carbonaceous in
basal 3Y2 in, top gradational ---------
Siltstone, medium-light-gray, shaly -----
Underclay, medium-gray, fossil roots ---
Shale, light-grayish-brown, carbona-
ceous, silty, poorly bedded ----------
Underclay, medium-gray, fossil roots ---
Shale, carbonaceous, thin-bedded-------
Coal, impure, resin blebs --------------
Shale, light-grayish-brown to medium-
gray, thin and evenly bedded, fossil
plant prints and roots----------------
Coal, fine to medium cleats, bright, basal
4 in blocky with abundant resin blebs;
upper Y2 in shale laminations --------
Tonstein, light-grayish-brown, fossil
plants, flattened volcanic ash frag-

Coal, abundant resin blebs, fine to
medium cleats, bright, upper 2 in
slightly bony ------------snueucame--

Shale, light-grayish-brown, thin- to
poorly bedded, carbonaceous, fossil
plant and root fragments-------------

Underclay, medium-gray, nonbedded,
abundant fossil roots ----------------
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32.

33.

34,

3s.

36.

37.
. Shale, medium-gray to medium-dark-

39.

41.

42,

43.

45.

46.
47,

48.

49,

Coal, fine cleats, bright, banded, resin
blebs, upper 3 in impure bony, shale
laminations, sulfur-stained, fusain at
BOP = =- = m o

Tonstein, medium-gray-brown, sulfur-
stained, flattened volcanic ash parti-
cles, coal fragments-----------ccoo--

Coal, bright, banded, resin blebs,
medium cleats ~--------=cmmamaman
Sandstone, medium-light-gray, very fine

grained, silty, thin-bedded, top grada-
tional -----ccenemmee i
Shale, medium-gray, silty, scattered
pyrite nodule bands; 7-in-thick medium-
dark-gray bentonitic zone 3Y2 ft above
base; top gradational ------------un--
Siltstone, medium-light-gray, sandy-----

gray, pyrite nodule band at top; thin
and evenly bedded; silty in top 4 in --
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, crossbed-
ded, calcareous at top ----=----------

. Underclay, medium-gray, basal 4 in silty,

slightly bentonitic-------~=--acuvoo--
Shale, medium-dark-gray to light-grayish-
brown, carbonaceous, coal fragments,
gypsum crystals------------------._.
Underclay, medium-gray, fossil roots,
coal fragments----------cecmamaal
Coal, bright, banded, gypsum crystals,
resin blebs -------ocoooomoo
Shale, medium-gray, thin- to poorly bed-
ded, upper 1 ft 10 in silty -----------
Sandstone, very fine grained, thin-
bedded, silty, calcareous, 7-in shale
lens 8 in below top; solution cavities,
pyrite nodules, fossil roots-----------
Underclay, medium-gray, basal 3 in thin-
bedded, silty, shaly -------c-cceauaus
Shale, dark-gray, carbonaceous, few coal
fragments --~-------eooomemal
Shale, medium-gray, thin and evenly bed-
ded, silty, basal 7 in slightly bentonitic;
top gradational----------ceucmomon ..
Sandstone, very fine grained, thin and
irregularly bedded, basal 42 ft silty;
calcareous toward the top------------

Total measured thickness of Mesa

verde Formation--------------.-

Thickness

Ft in

1 1

3

6

3 0

5 7

1 2

1 10

1 9

2 6

1 0

3

5

3 6

3 0

1 0

11

6 0

10+
78

Measured section 9: Cody Shale and Mesaverde
Formation
Location: Eagle Point Quadrangle, Wyoming (7.5 min)

Start: NW-NE-SW sec. 29, T. 5 N., R. 1 E. Presented from oldest to

54

youngest

End: NW-SW-SE sec. 29, T. 5N., R. 1 E.
Described by: R.C. Warlow and J.F. Windolph, Jr.
Strike 80°, Dip 30° SE.

lle

Upper Cretaceous:
Cody Shale:

1.

10.
11.

12.

Shale, medium-gray, very fine grained,
slightly silty, sandy, and carbonaceous;
top gradational, base covered by allu-

Sandstone, medium-gray to medium-light-
gray, very fine grained, thin-bedded,
silty, interbedded with siltstone and

Sandstone, medium-light-gray, very fine
grained, silty, massive, poorly
cemented, solution cavities ----------

. Shale, medium-gray, thin and evenly bed-

ded, scattered gypsum crystals -------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, medium-gray, thin and evenly bed-
ded ------cmm e
Sandstone, medium-gray to medium-light-
gray, very fine grained, silty---------
Shale, medium-gray, thin and irregularly
bedded, contains few silty and very
fine grained sandstone laminations up
t0 2 in thick ------~===-cmcmcmmmean

. Sandstone, medium-light-gray, weathers

light-grayish-brown, fine-grained, very
calcareous, forms resistant ledge -----
Shale, medium-gray, thin and evenly bed-
ded, silty, few sandy laminations-----
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, medium-gray, thin and irregularly
bedded, contains abundant thin-
bedded, very fine grained sandstone
beds mostly 1 to 2 in thick, locally up
to 2 ft thick; upper 6 ft grades into very
sandy shale with a few medium-dark-
gray shale laminations
Total measured thickness of Cody
Shale---------===ccccmmmmeaen

Mesaverde Formation:

13.

14.

Sandstone, light-gray to white, very fine
grained, massive, thin- to thick-bedded
in upper 7 ft; crossbedded, friable,
well-sorted, scattered dark and light
mineral grains, few fossil rootlets at
fOP == == ool

Sandstone, medium-light-gray, massive,
very fine to fine-grained, upper 6 ft
slightly silty, calcareous, abundant
solution cavities, scattered calcareous
nodules ----------cmcmmmecaaa

Base of Maverick Spring coal zone

15.

16.

Coal, dull to bright, thin-banded, scat-
tered resin blebs and gypsum crystals-
Tonstein, light-grayish-brown, concoidal
fracture, scattered sulfur crystals -----

. Coal, bright, scattered resin blebs-------
. Tonstein, weathers white, sulfur-stained-
. Coal, impure, abundant shale partings---
. Shale,

medium-dark-gray, thin and
evenly bedded, silty, scattered fossil
plant fragments ------------c-cauon

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness
Ft in
2 0
25 0
18 0
9 0

5

1 8

1 4
18 0
8

1 4

5

_36 0
113 0
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21.
22.

23.

24.

25.
26.

27.

28.

29,

30.

31.

32.

33.

34.
35.
36.

37.

38.

39.

41.

42.

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------
Shale, medium-gray, thin and evenly bed-
ded ----mmom e
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, calcare-

Underclay, medium-gray, thin scattered
siltstone interbeds, upper 2 in thin-
bedded, very carbonaceous, fossil root-
lets === mmm e m e

Coal, bright, impure-------------------

Shale, medium-dark-gray to dark-brown,
thin-bedded, very carbonaceous ------

Shale, medium-gray, thin- to poorly bed-
ded, becomes silty toward top -------

Sandstone, medium-gray to medium-light-
gray, very fine grained, thin and irreg-
ularly bedded, silty, abundant siltstone
interbeds --------ccmemmeeao

Sandstone, very fine to fine-grained, thin-
to thick-bedded, crossbedded, abun-
dant solution cavities, calcareous, con-
tains 8-in-thick medium-gray shale lens
2Y> ft above base -------------------

Siltstone, medium-gray, with very fine
grained, thin-bedded sandstone inter-
beds ------cmmeme e

Shale, medium-gray, thin and evenly bed-
ded; 4-in-thick ironstone band 9 in
above base; scattered silty sandstone

Shale, light-grayish-brown, carbona-
ceous, abundant fossil plant fragments,
scattered carbonaceous fragments-----

Coal, dull to bright, fine to medium
cleats, scattered resin blebs ----------

Tonstein, light-grayish-brown, elliptical
volcanic ash fragments

Coal, bright to dull, fine to medium
cleats, few thin shale partings, scat-
tered resin blebs -----------o-oononon

Shale, medium-grayish-brown, thin and
evenly bedded, very carbonaceous,
very silty, upper 8 in medium-gray,
sandy --------mmmmmemem oo

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
silty, fossil roots-------------c-ocuo-

Underclay, medium-gray, thin-bedded,
top gradational; 5-in-thick sandy zone
5 in above base-------------mcoomnnn

. Sandstone, medium-light-gray, very fine

grained, thin to thick interbeds, con-
tains lenses of dark and light mineral
Qraing -------=--cnmomm e
Shale, medium-gray, thin-bedded, silty,
few fossil rootlets-------------------
Shale, medium-dark-gray to light-
brownish-gray, very carbonaceous,
scattered gypsum crystals, scattered
coal laminations ----------=---------

Thickness
Ft in
10
10
11
2 6
2
3 0
3 4
4 0
6 0
1 2
6 0
1 6
5
9

1Y2
9
1 6
1 0
2 0
12 0
1 0
1 8

43.

45.
46.
47.
48.
49.
50.

51,

52.

53.

54.
55.

56.

57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.

70.

Shale, medium-gray, thin and evenly bed-
ded ---------mmom e
Siltstone, medium-gray, weathered rust-
brown, fractured--------------------
Underclay, medium-gray, poorly bedded,
silty, fossil rootlets------------------
Coal, impure, few bright laminations,
thin-bedded---------------nmmomoenen
Coal, dull to bright, scattered resin blebs,
medium cleats --------------cocooo--
Shale, light-brownish-gray to medium-
dark-gray, thin-bedded -----~--------
Siltstone, medium-light-gray, weathered,
thick-bedded to massive, calcareous --
Shale, medium-dark-gray, scattered fossil
rootlets---~=----c-cmcmor e
Shale, light-brownish-gray, thin-bedded,
carbonaceous, coal fragments, plant
fragments ----------c-cmcocacaooonno
Shale, medium-gray to medium-dark-
gray; 4-in-thick ironstone band 7 in
above base; 8-in-thick very fine
grained, silty, sandstone lens 1 ft
below top ------------ccmmemnoaooo
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty, pyrite nod-

Shale, medium-dark-gray, thin and
evenly bedded, slightly carbonaceous-
Tonstein, light-grayish-brown, banded,
volcanic skeletal crystalline material--
Underclay, medium-gray, thin-bedded,
upper 2 in slightly carbonaceous, scat-
tered fossil rootlets------------------
Coal, bright to dull, medium cleats, scat-
tered resin blebs and gypsum crystals-
Shale, medium-gray, thin and evenly bed-

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------
Underclay, medium-gray, upper 2 in thin-
bedded, very carbonaceous, shaly ----
Sandstone, medium-light-gray, very fine

grained, thin-bedded, crossbedded,
silty, calcareous, pyrite nodules, lens-
shaped ----------cc-o--mnmmmmaeeeee

Shale, medium-gray, thin and irregularly

Sandstone, medium-light-gray, fine-
grained, thin-bedded ----------------
Underclay, medium-gray, shaly, fossil

Coal, bright, fine to medium cleats, scat-
tered gypsum crystals ---------------
Shale, medium-gray, silty, top grada-
tional ------emmmmmmm e meeeeeet
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, very cal-
CATEOUS ==--=========-=====mnomcaoon
Underclay, medium-gray, fossil rootlets -
Shale, light-brownish-gray, carbona-

Coal, bright, banded, medium cleats,
scattered resin blebs-----------------

Thickness

Ft  in
6

10

2 6
9

10

1 4
11

2 6
4

4 0
2 0
8

2

1 8
1 1
5 0
10

6

3 0
2 3
1 10
8

8

1 2
6 0
10

10

2 4
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71. Shale, light-grayish-brown, upper 1 ft 4 in
medium-gray, thin and evenly bedded-
72. Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,
silty, dark and light mineral grains,
very calcareous ---------------------
73. Shale, light-olive-gray, very sandy------
74. Coal, dull to bright, finely cleated, scat-
tered resin blebs ----------cuoooo
75. Underclay, dark-grayish-brown, carbon-
aceous, fossil rootlets, abundant plant
fossils, scattered resin blebs ---------
76. Tonstein, light-grayish-brown, weathers
white, banded ---------------oo--o.
77. Coal, dull, scattered bright, medium

78. Sandstone, medium-gray, very fine
grained, poorly bedded to nonbedded,

very Silty---------c-comem
79. Shale, medium-dark-gray, thin and
evenly bedded -----------=ceuomaa
80. Underclay, dark-grayish-brown, fossil

rootlets----------ccccm e
81. Coal, dull, impure, medium cleats ------
82. Shale, medium-gray, thin and evenly bed-
ded ------mmme e
83. Siltstone, medium-light-gray, thin- to
poorly bedded, scattered pyrite nod-
Ules--mm e
84. Sandstone, medium-light-gray, very fine
grained, very silty, thin- to poorly bed-
ded, very silty, very calcareous, very
iron stained--------=-----cceooooo_.
85. Underclay, sandy and silty, scattered
plant fossils -~----==-mmmcemuam
86. Sandstone, light-gray to very light gray,
thin- to thick-bedded, crossbedded,
scattered pyrite nodules, fills channels
in unit 85 laterally along outcrop-----
87. Underclay, dark-grayish-brown, thin and
irregularly bedded, very carbonaceous,
scattered plant fossils and coal frag-
ments, scattered fossil rootlets -------
88. Coal, dull, impure, medium cleats, sparse
resin blebs ------comomeeoaao
89. Shale, medium-dark-gray, thin and irreg-
ularly bedded, very silty, siltstone band
5 ft above base, carbonaceous in basal

90. Siltstone, medium-gray, thin-bedded, cal-
careous, scattered pyrite nodules -----

91. Shale, medium-dark-gray, thin and
evenly bedded, scattered plant fossils,
slightly silty, becomes carbonaceous
toward top ----------ecmmmmieeoos

92. Underclay, dark-grayish-brown, scattered
plant fossils, scattered resin blebs, car-
bonaceous-----------coooomeoa

Base of Barquin coal bed

93. Coal, dull to bright, fine to medium
cleats, scattered resin blebs ----------

94. Tonstein, light-grayish-brown, banded,
few phenocrysts, fossil roots, excellent
preserved plant fossils---«-----------

Thickness
Ft in
2 6
8 0
4
4
1 2
1
1 1
10
1 3
4
1 0
9
3 0
14 0
1 0
9 0
5
1 1
7 0
2 1
1 6
2
1 9
7

95. Coal, dull to bright, fine to medium
cleats, scattered resin blebs (Glass and
Roberts, 1978, table 2, p. 371) ------

96. Underclay, dark-grayish-brown, carbon-
aceous, abundant plant fossils and coal
fragments -------------ccomeoon

97. Coal, impure, 30 percent shale partings -

Top of Barquin coal bed

98. Tonstein, light-grayish-brown, few phe-
nocrysts, scattered gypsum crystals-- -
Top of Maverick Spring coal zone

99. Shale, dark-grayish-brown, thin and
evenly bedded, abundant coal frag-
ments and plant fossils, very carbona-

100. Shale, medium-gray, thin and evenly bed-
ded, basal 1 ft bentonitic; abundant
siltstone laminations in upper 3 ft ----

Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, scat-
tered dark and light mineral grains,
very calcareous in upper half; scattered
pyrite nodules -------------uauouoaon

Total measured thickness of Mesa-
verde Formation----------------

101.

Thickness

Ft

in

lo

Measured section 10: Cody Shale through Meeteetse

Formation

Location: Eagle Point and Lookout Butte Quadrangles, Wyoming (7.5
min); approximately 1 mi WNW. of the Barquin coal mine
Start: NW-NE-SW sec. 30, T.5 N., R.1 E. Presented from oldest to

youngest
End: SW-SE-NW sec. 31, T.5 N., R.1 E.

Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.

Strike 105°, Dip 40° SW.

Upper Cretaceous:
Cody Shale:

1. Shale, medium-gray, thin and evenly bed-
ded, with thin sandstone and siltstone
interbeds ---=-----ccmemee

Total measured thickness of Cody
Shale---------cmccmcmmmaaann

Mesaverde Formation:

2. Sandstone, light- to medium-gray, iron-
stained, fine- to medium-grained, solu-
tion cavities, scattered pyrite nodules,
thick-bedded to massive, crossbedded,
resistant-------=---cccomoomeooooos

3. Shale, medium-gray, thin and evenly bed-
ded, interbedded siltstone laminations
in upper 2 ft---------comcmee o

4. Sandstone, light-gray, fine-grained, thick-
bedded to massive, solution cavities,
upper 1 ft contains fossil plant frag-
ments; very resistant ----------------

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness
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75 0
5 0
95 0
8 0
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Thickness

Ft in
Base of Maverick Spring coal zone
5. Underclay, light- to medium-brownish-
gray, abundant fossil plant material,
scattered fossil rootlets -------------- 5
6. Coal, finely cleated, mostly bright, sparse
resin blebs ---e-ccccccmmcamaaaaaol 10
7. Underclay, light-pinkish-gray to light-
brownish-gray, abundant fossil plant
material - - ----=--ccccceemmcoo 2
8. Coal, impure, finely cleated, 20 percent
laminated shale ----------------o---- 7
9. Shale, medium-brownish-gray, thin and
irregularly bedded, carbonaceous----- 1 6
10. Shale, medium-gray, thin and evenly bed-
ded, siltstone laminations------------ 2 0

11. Siltstone, medium-light-gray, thin and
irregularly bedded, shale lens 2 in thick
6 in above base; carbonaceous in top 1

12. Sandstone, medium-gray, thin and evenly

bedded, very fine to fine-grained, cal-

careous zones up to 2 in thick; forms

resistant ledge -------------c-cuno-- 3 0
13. Shale, medium-gray, thin and evenly bed-

ded, siltstone laminations to 1 in thick

in upper 1 ft--------cccmmmmcmcene-s 2 0
14. Shale, medium-purplish-gray, thin and

evenly bedded to thin and irregularly

bedded, carbonaceous --------------- 1 8
15. Shale, medium-gray, thin and evenly bed-
ded--o-mmmmem i 9

16. Siltstone, medium-gray, very calcareous,
20 percent interbedded medium-gray

17. Siltstone, medium-gray, thin and irregu-

larly bedded, very calcareous, sandy,

pyrite nodules, iron-stained, forms

resistant ledge --------~----c-uouneeoo 3 10
18. Shale, medium-gray, thin and evenly bed-

ded, siltstone laminations up to 1 in

thick in middle of unit -------------- 2 8
19. Shale, medium-grayish-brown, thin and
evenly bedded, carbonaceous -------- 4 0

20. Shale, medium-gray, thin and evenly bed-

ded, thin and irregularly bedded at top- 1 0
21. Underclay, medium-gray, scattered fossil

plant fragments, scattered fossil root-

lets - -----m oo oo 3
22. Coal, bright, finely cleated, scattered

resin blebs, 2-in-thick bone parting 9 in

above base ------------ceccnonnaonn 1 4
23. Shale, medium-brownish-gray, thin and
irregularly bedded, carbonaceous----- 6

24. Sandstone, medium-gray, very fine to
fine-grained, scattered light and dark
mineral grains, thin and irregularly

bedded-------~-=--mmmmieeaoan 1 3
25. Shale, medium-gray, thin and evenly bed-
ded ------cmommem e 1 3

26. Sandstone, medium-gray, very fine
grained, crossbedded, silty, iron-
stained, scattered pyrite nodules, very
resistant in top 6 in ----------------- 2 8

27.

28.
29.

31.
32.
33.
34.

35.

36.

37.

38.

39.

41.
42,

43,

45.

47.

48.

49.
50.

51,
52.

53.
54.

55.

56.

Shale, medium-gray, thin and evenly bed-
ded, scattered thin siltstone lamination,
becomes carbonaceous toward top----

Underclay, medium-gray, scattered fossil
plant and coal fragments-------------

Coal, impure, mostly bright, fine-cleated-

Shale, medium-gray, thin and evenly bed-

Coal, bright and dull, impure, scattered
resin blebs ---------omcieioioaa
Shale, medium-gray, thin and evenly bed-
ded------mommommm e
Shale, thin and evenly bedded, carbona-

Siltstone, medium-gray, thin- to thick-
bedded, calcareous, forms resistant
ledge ----------ceememimee s

Shale, medium-gray, thin and evenly bed-
ded, 20 percent siltstone laminations -

Underclay, dark-brownish-gray, highly
weathered, sandy, fossil plant frag-

Coal, mostly bright, fine to medium
cleats -==~=--c-cmccomoe e
Shale, medium-gray, thin and evenly bed-
ded ------mmmm e
Siltstone, medium-light-gray, thin- to
thick-bedded, sandy, very calcareous,
iron-stained, carbonaceous  shale

Shale, medium-gray, thin and evenly bed-
ded ---------emee e
Underclay, medium-gray, sandy, fossil
plants and coal fragments------------
Coal, mostly bright, finely cleated, resin

Shale, medium-gray, thin and evenly bed-
ded, bentonitic------------=--0-mnun
Sandstone, medium-light-gray, very fine
grained, thick and evenly bedded,
silty, very calcareous----------------

. Shale, medium-gray, thin and evenly bed-

ded, carbonaceous ---------------u--
Siltstone, medium-gray, grades from thin-
bedded at base to thick-bedded at top,
sandy, calcareous ----------=--------
Shale, medium-gray, thin and evenly bed-
ded --------mmomemo e
Bentonite, light-gray, soft--------------
Sandstone, medium-light-gray, fine-
grained, massive at base; silty -------
Shale, medium-gray, thin and evenly bed-
ded, bentonitic in basal half of unit---
Underclay, medium-brownish-gray,
highly weathered--------------------
Coal, bright, finely cleated-------------
Shale, medium-brownish-gray, plant fos-
sils, carbonaceous-------------------
Shale, medium-gray, thin and evenly bed-
ded ---------mmcem e

Appendix

Thickness
Ft in
1 2
4

5

7

5

2

9 0
10

2 6
10 8
5

6

1 2
8

2 0
8

7

1 0
1 2
1 4
1 2
1 8
2

2 2
1 4
1

4

3

4

4
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58

57.

58.

59.

61.

62.

63.

64.

65.
66.

67.

Shale, medium-gray, thin and irregularly

Siltstone, medium-gray, thin and irregu-
larly bedded, sandy -----------------
Underclay, medium-brownish-gray, fossil
plant fragments and resin blebs ------
Coal, mostly bright, fine to medium
cleats, resin blebs---------cccoocono-
Shale, medium-gray, thin and evenly bed-
ded -------mmmm e
Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
Silty - - - e o el
Shale, medium-gray, thin and evenly bed-
ded, siltstone laminations up to ¥2 in

Underclay, medium-brownish-gray, high-
ly weathered fossil plant fragments up
to Y2 in thick --------cemmmmmaaaa

Coal, bright, fine to medium cleats, resin

Shale, medium-gray, thin and evenly bed-
ded ------cmce e
Siltstone, medium-gray, thin and irregu-
larly bedded ---------~---cmeooeamnon

Top of Maverick Spring coal zone

68.

69.

70.

71.

72.
73.
74.
75.

76.

77.

78.

79.
80.

81.

Sandstone, light-medium-gray, fine-
grained, iron-stained, thick-bedded,
very calcareous, resistant ------------

Sandstone, medium-gray, thick-bedded to
massive, crossbedded, light and dark
mineral grains, pyrite nodules, solution
CaVities ---------omommmeeeaooo

Shale, medium-gray, thin and evenly bed-
ded------momma e

Sandstone, medium-light-gray, fine-
grained, light and dark mineral grains,
thick-bedded to massive, crossbedded,
pyrite nodules -----------c-onceanoo

Shale, medium-gray, thin and evenly bed-
ded ------mmmee e

Underclay, medium-brownish-gray, high-
ly weathered, plant fossil fragments - -

Coal, dull, very impure, highly weath-
ered -------eee

Shale, medium-gray, thin and irregularly
bedded, bentonitic in basal 2 in------

Sandstone, medium-gray, fine-grained,
thick and-irregularly bedded, crossbed-
ded, nonresistant, iron-stained, very
calcareous, pyrite nodules -----------

Shale, medium-gray, thin and evenly bed-
ded -------- B LR L LT PP

Sandstone, medium-light-gray, fine-
grained, several thin shale laminations,
thin and irregularly bedded, massive,
calcareous laminations, resistant beds-

Shale, medium-gray, thin and evenly bed-
ded --------mmmem e

Underclay, medium-brownish-gray, fossil
plant material-------------comumoonon

Coal, very impure, dull, weathered -----

Thickness
Ft in
6

5

6

1 2
10
1 0
4 0
6
1 6
9
20 4
3 0
55 0
6 4
20 6
1 4
4

8

8

11 0
8
44 0
7 6
4

2

82.
. Sandstone,

84.
85.
86.

87.

88.

89.

92.

93.
9.
95.
96.
97.
98.
99.

100.

101.
102.

103.

104.
105.
106.
107.
108.

109.

110.

Bentonite - ----------cnmmmimi e
fine- to medium-grained,
light-medium-gray, light and dark min-
eral grains, thick-bedded to massive,
solution cavities, pyrite nodules ------
Sandstone, medium-gray, thin and evenly

Underclay, medium-brownish-gray, fossil
rootlets, very weathered -------------
Coal, dull to bright, fine cleats, highly
weathered --------~---c-momnnoaan
Sandstone, very fine grained, thin and
irregularly bedded, silty, calcareous,
iron-stained-------------c---memomonn
Shale, medium-gray, thin and irregularly
bedded, thin sandstone laminations ---
Underclay, medium-brownish-gray, abun-
dant plant fossils---------==---------

. Coal, dull to bright, impure ------------
91.

Shale, medium-gray, thin and irregularly
bedded, bentonitic -------=--=-mcuuu-
Siltstone, medium-light-gray, thin and
evenly to irregularly bedded, very cal-
CATEOUS -==--=-==~=--===momeooooomn
Shale, medium-gray, thin and evenly bed-
ded ---------oom e
Underclay, medium-gray, abundant fossil
plant material and rootlets -----------
Coal, dull to bright, fine cleats, highly
weathered -----------=ccccocmmanoo
Bentonite and shale, light-gray ---------
Sandstone, light- to medium-gray, fine- to
medium-grained, thick-bedded, solu-
tion cavities, pyrite nodules----------
Shale, medium-gray, thin and evenly bed-
ded -----mmmmm e
Sandstone, medium-gray, fine-grained,
iron-stained, thick-bedded to massive,
solution cavities, pyrite nodules ------
Shale, medium-gray to medium-brownish-
gray, becomes carbonaceous in top part
of unit; thin siltstone laminations at
basal contact --------=--ccccmnmaann
Siltstone, medium-gray, thin-bedded ----
Shale, medium-gray, thin and evenly bed-
ded, becomes carbonaceous toward
tOP == === mm e mm oo
Sandstone, fine- to medium-grained, thin-
to thick-bedded, scattered pyrite nod-
ules, thin shale lenses 1 to 2 in thick -
Shale, medium-gray, thin and evenly bed-
ded, grades carbonaceous at top------
Underclay, medium-brownish-gray, abun-
dant fossil plant material ------------
Coal, very impure, highly weathered----
Sandstone, light-medium-gray, very fine
grained, thin-bedded, thin shale lami-
NAtioNS--==-==-=-=mcoeoeemeoo
Shale, thin-bedded, few siltstone lamina-
tions, carbonaceous toward top, sandy-
Sandstone, medium-light-gray, fine-
grained, thin-bedded, pyrite nodules,
solution cavities --------------------
Shale, thin and evenly bedded, sandy,

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.
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111.

112.

113.

114.
115.

116.

117.

118.

119.

120.

121.

122.
123.
124.

125.

126.

127.

128.
129.
130.

131.

siltstone laminations, carbonaceous in
basal 6 in --------=--cmmecemee
Sandstone, very fine grained, light and
dark mineral grains, iron-stained,
pyrite nodules, very calcareous, solu-
tion cavities --------------c--omnen-
Shale, basal 7 in carbonaceous, upper 3 in
medium-gray, thin and evenly bedded-
Sandstone, medium-gray, very fine
grained, iron-stained, thin and irregu-
larly bedded, -calcareous, resistant

Shale, medium-gray, thin and evenly bed-
ded---------mommm e
Siltstone, medium-gray, very calcareous,
thin and irregularly bedded ----------
Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in middle part with
7-in bentonitic zone -----------------
Sandstone, very fine grained, iron-
stained, scattered pyrite nodules, solu-
tion cavities, very calcareous, scattered
thin shale laminations in 10 percent of

Siltstone, medium-gray, iron-stained,
very calcareous, thin and irregularly

Sandstone, light-medium-gray, very fine
to fine-grained, iron-stained, solution
cavities, pyrite nodules, thin to thick
and irregularly bedded, crossbedded,
calcareous---------=---o-omeonmnoa-

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in upper 3 ft------

Sandstone, medium-gray, very fine
grained, silty, very calcareous, pyrite
nodules, resistant -~-----------------

Shale, medium-gray, thin and evenly bed-
ded ------cmmeem i

Underclay, medium-brownish-gray,
highly weathered--------------------

Coal, highly impure, dull, highly weath-
ered -------ocmmm e

Sandstone, medium-gray, very fine to
fine-grained, thin-bedded; fossil plants
in basal 10 in, thin and irregularly
bedded, very calcareous, iron-stained-

Shale, medium-gray, thin and evenly bed-
ded to thin and irregularly bedded,
sandy, few thin siltstone laminations -

Sandstone, medium-gray, very fine to
fine-grained, 5 percent thin and evenly
bedded, iron-stained, crossbedded,
pyrite nodules, shale laminations, solu-
tion cavities in basal portion, resistant-

Shale, medium-gray, thin and evenly bed-
ded ------mommmme e

Sandstone, light-medium-gray, very fine
grained, fossil plants, solution cavities-

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in top 4 in--------

Sandstone, medium-gray, fine-grained,
pyrite nodules, iron-stained solution
cavities, 10 percent thin shale lamina-

Thickness

Ft in
10 2
9 0
10

10 0
10

5 10
5 8
33 4
16 4
22 8
4 6
5 10
6

4

2

5 2
16 2
65 6
4 2
10 2
1 0

132.

133.

134,
135.
136.

137.

138.

139.
140.

141.

142,
143.

144.
145.

146.
147.
148.
149.

150.

151.

152.

153.

154.

tions interbedded with 15 percent cal-
careous siltstone ---------------on---

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in upper 3 ft 2 in--

Sandstone, medium-gray, very fine to
fine-grained, fossil plant fragments;
basal 2 ft 2 in thin and irregularly
bedded, very calcareous; upper 8 in
thin bedded; pyrite nodules, crossbed-
ded

Shale, medium-gray, thin and evenly bed-

Siltstone, thin and irregularly bedded,
highly calcareous, iron-stained -------
Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in top 3 in--------
Sandstone, light- to medium-gray, fine-
grained, silty, thin and irregularly to
evenly bedded, crossbedded ---------
Shale, underclay, medium-brownish-
gray, thin and irregularly bedded, fos-
sil plant material, carbonaceous ------
Coal, mostly bright, fine to medium
cleats, resin blebs-----------c-uumou-
Shale, medium-brownish-gray, carbon-
ACEOUS ~==-============-oommmeoo
Sandstone, light-medium-gray, very fine
grained, pyrite nodules thick- to thin-
bedded, 10 percent shale laminations;
resistant calcareous ledges -----------
Shale, medium-gray, thin and evenly bed-
ded ------mmmmmo e
Underclay, medium-grayish-brown, high-
ly weathered, abundant fossil plants --
Coal, very impure, highly weathered----
Sandstone, light- to medium-gray,
medium-grained, light and dark min-
eral grains, thick-bedded to massive,
iron-stained, solution cavities, cross-
bedded, resistant calcareous, concre-
tions up to 2 ft in length-------------
Shale, medium-gray, thin and irregularly

Siltstone, light-gray, thin to thick and
irregularly bedded-------------------
Sandstone, medium gray, fine grained,
MASSIVe == --=======--ccomcommooo e
Shale, bentonitic, carbonaceous in upper
12 ft e mm e e
Sandstone, medium-gray, fine-grained,
thin and irregularly bedded, pyrite nod-
ules, very calcareous -------~~-------
Shale, medium-gray, thin and evenly bed-
ded --=-mmmommm e
Siltstone, medium-gray, very calcareous,
sandy, thin sandstone laminations in
upper half of unit; carbonaceous in
upper third of unit -----------cc----
Sandstone, fine-grained, thin to thick and
irregularly bedded, crossbedded, iron-
stained, pyrite nodules, resistant, cal-
careous concretions -----------------
Shale, medium-gray, thin and evenly bed-
ded -------mmmmm e

Thickness
Ft in
38 0
9 6
2 10
2 0
1 2
2 10
4 0
10

10

3

13 0
1 2
3

7

60 6
8 2
2 6
8 0
2 4
9 8
5 0
11 10
24 4
5 3



60

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.
171.

172.

173.

174.

175.

176.

177.

Sandstone, light- to medium-gray, fine- to
medium-grained, light and dark min-
eral grains, thin and irregularly bed-
ded, crossbedded -------------------

Shale, medium-gray, thin and evenly bed-
ded, 10 percent thin calcareous silt-
stone laminations -------------------

Sandstone, medium-light-gray, very fine
grained, silty, very calcareous, thin
and evenly bedded, siltstone in medial
part, basal 3 ft thin and evenly bedded;
8-in-thick shale bed 1 ft below top;
thick bedded and resistant at top -----

Shale, medium-gray, thin and evenly bed-
ded, very carbonaceous basal part----

Underclay, medium-brownish-gray, fossil
plant material---------------cc-c----

Siltstone, medium-gray, thin and irregu-
larly bedded, highly weathered-------

Sandstone, medium-gray, fine-grained,
iron-stained, pyrite nodules thin- to
thick-bedded, crossbedded -----------

Shale, medium-gray, thin and evenly to
thin and irregularly bedded, carbonac-
eous, bentonite in top 1 ft -----------

Sandstone, light- to medium-gray, fine-
grained, thin and irregularly bedded --

Shale, medium-gray, thin and evenly bed-
ded, thin calcareous siltstone lamina-
tions in upper 2 ft-------------------

Sandstone, light- to medium-gray, fine- to
medium-grained, light and dark min-
eral grains, thick- to thin-bedded, solu-
tion cavities, pyrite nodules, very cal-
CATEOUS -=--=--=--=-====omocmomnomooe

Shale, medium-gray, thin and evenly bed-
ded, very carbonaceous in upper 8 in-

Sandstone, light- to medium-gray, very
fine grained, calcareous, thin and irreg-
ularly bedded, scattered pyrite nodules-

Shale, medium-gray, thin and evenly bed-
ded -----mmm e

Siltstone, very calcareous in base, iron-
stained, thin and evenly bedded, thin
and irregularly bedded in upper 8 in--

Sandstone, fine-grained, silty, pyrite nod-
ules, solution cavities, resistant ------

Shale, medium-gray, thin and evenly bed-
ded -----mme e

Sandstone, fine-grained, light and dark
mineral grains, thick- to thin-bedded,
shale lens 2 ft above base -----------

Shale, medium-gray, thin and evenly bed-
ded, basal 5 in carbonaceous---------

Sandstone, medium-gray, very calcare-
ous, thin-bedded, iron-stained--------

Shale, basal 2 in carbonaceous, siltstone
laminations in medial part -----------

Sandstone, fine-grained, light and dark
mineral grains, thin and irregularly
bedded, solution cavities, resistant ---

Shale, medium-gray, thin and evenly bed-
ded -------mmee e

Thickness
Ft in
10

4 8
9 0
4

1 6
1 6
5 4
5 8
1 6
13 4
5 6
6 6
9 8
4 2
1 6
5 0
10

8 10
5 10
8

1 2
1 4
8

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

Underclay, medium-brownish-gray, fossil
plant material---------------concouo-
Sandstone, very fine to fine-grained,
silty, pyrite nodules very calcareous,
solution cavities, siltstone laminations
in basal 3 ft -~=--=ccmccmemcmacaaas
Shale, medium-gray, thin and evenly bed-
ded ------mmmemm e
Sandstone, fine-grained, iron-stained,
scattered pyrite nodules, solution cavi-
ties, calcareous, basal portion thin-

Sandstone, light- to medium-gray,
medium-grained, light and dark min-
eral grains, thin-bedded to massive,s-
olution cavities, pyrite nodules, resis-
tant, very calcareous, crossbedded----

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous ------------------

Sandstone, light- to medium-gray, fine-
grained, thin and irregularly bedded,
fossil plants, pyrite nodules----------

Shale, medium-gray, thin and evenly bed-

Sandstone, light- to medium-gray, fine-
grained, thin and irregularly bedded,
fossil plants, pyrite nodules----------

Shale, medium-gray, thin and evenly bed-
ded, upper 1 ft 4 in has calcareous
siltstone laminations-----------------

Sandstone, light- to medium-gray, fine- to
medium-grained, thick-bedded, pyrite
nodules, solution cavities, very calcar-
eous; 6-in-thick shale lens 3 ft above
base ~---------eemm s

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in upper 6 ft 11 in,
siltstone laminations in upper 3 ft 5 in-

Siltstone, thin and irregularly bedded,
very calcareous -----------------=---

Sandstone, medium-gray, fine- to
medium-grained, thick-bedded, pyrite
nodules, solution cavities, resistant,
calcareous---------------mcocmcoonoo

Shale, medium-gray, thin and evenly bed-
ded -~-----mmmme e

Sandstone, light-gray, medium-grained,
light and dark mineral grains, scattered
pyrite nodules, iron-stained, noncalcar-

Shale, medium-gray, thin and evenly bed-
ded, 6-in sandstone laminations 2 ft
below top --=--------cccmmcciaane

Siltstone, medium-gray, thin-bedded, cal-
CATEOUS ==-===n=======m=aca-oononons

Sandstone, fine-grained, light and dark
mineral grains, solution cavities, fossil
plants - --------mm e

Shale, medium-gray, thin and evenly bed-
ded-------mmmmm

Sandstone, fine- to medium-grained, light
and dark mineral grains, thin to thick
and irregularly bedded, solution cavi-
ties, pyrite nodules, calcareous-------

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft in
10

8 10
1 4
17 0
40 0
5 2
1 4
3 2
1 8
2 8
20 O
10 4
1 6
5 2
2 2
4 6
6 2
1 6
10

10

5 0



199.

200.

201.
202.

203.
204.

205.
206.

207.

208.

209.

210.

211.

212.

213.
214.
215.
216.

217.

218.
219.
220.
221.

222.

223.

Shale, medium-gray, thin and evenly bed-
ded------r-mmmmmm e
Sandstone, light- to medium-gray, fine-
grained, light and dark mineral grains,
thin- to thick-bedded, calcareous silt-
stone in basal third of unit; pyrite
nodules, solution cavities ------------
Shale, medium-gray, thin and evenly bed-
ded---------mmmm e
Underclay, medium-brownish-gray, fossil
plant material------------=--ccmoouo-
Shale, medium-gray, thin evenly bedded-
Shale, medium-brownish-gray, carbonac-

Coal, impure, detrital, transported ------
Sandstone, light- to medium-gray, very
fine to fine-grained, thin- to thick-
bedded, pyrite nodules, solution cavi-
€S - -~ -- - m - mmm oo
Shale, medium-gray, thin and evenly bed-
ded, becomes carbonaceous in top half
of unit --------c-cmcecoeee
Sandstone, medium-gray, very fine
grained, silty, iron-stained, pyrite nod-
ules, fossil plants ---------nunoucuano-
Shale, medium-gray, thin and irregularly
bedded to thin and evenly bedded,
siltstone laminations, upper third of
unit calcareous, resistant-------------
Sandstone, medium-gray, very fine to
fine-grained, thin- to thick-bedded,
pyrite nodules, iron-stained, solution
cavities -----------m-emcoomonoaaoo
Shale, medium-gray, thin and evenly bed-
ded, siltstone laminations, upper 3 ft of
unit calcareous, resistant-------------
Sandstone, fine-grained, thick-bedded,
scattered pyrite nodules, iron-stained,
solution cavities, crossbedded--------
Shale, medium-gray, thin and evenly bed-
ded ----ememmmo
Underclay, medium-brownish-gray, fossil
plants, coal fragments ---------------
Shale, medium-gray, thin and evenly bed-
ded, thin calcareous siltstone interbeds-
Siltstone, medium-gray, thin and irregu-
larly bedded --------------ccummome-
Sandstone, very fine to fine-grained,
thick-bedded, iron-stained, pyrite nod-
ules, solution cavities, resistant ------
Shale, medium-gray, thin and evenly bed-
ded -----mmmmmmm e
Underclay, medium-brownish-gray, fossil
plant material------------cucuamonon-
Shale, medium-brownish-gray, thin and
evenly bedded, carbonaceous --------
Shale, medium-gray, thin and evenly bed-
ded ---------mmmmmme e
Sandstone, medium-gray, very fine to
fine-grained, thin- to thick-bedded,
silty, iron-stained, pyrite nodules, very
calcareous-------------c--oocomooo-
Shale, medium-gray, thin and evenly bed-
ded, sandstone lamination interbeds --

Thickness

Ft in
5 0
13 0
3 0
8

2 4
2

1

1 0
8

10

6 6
3 0
11 4
5 4
1 0
5

1 2
9

4 6
4 6
10

8

5 10
11 4
15 10

224,

225.

226.

227.
228.
229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.
240.

241.

242.

243,

Sandstone, medium-gray, medium-
grained, light and dark mineral grains,
thick-bedded to massive, iron-stained,
pyrite nodules, solution cavities, upper
8 ft light-gray, thin and irregularly

Shale, medium-gray, thin and evenly bed-
ded ----=mmmmmmmm e
Sandstone, medium-gray, very fine
grained, iron-stained, pyrite nodules;
lens of shale 6 in thick, calcareous
siltstone laminations in lower third of
unit, resistant------------------cnou-
Shale, medium-gray, thin and evenly bed-

Underclay, medium-brownish-gray, fossil
plant material, highly weathered -----
Coal, bright to dull, highly weathered,
impure - -----------==-smmmmmmmmmaa
Sandstone, light- to medium-gray, fine-
grained, light and dark mineral grains,
lower 3 ft thin-bedded, nonresistant,
upper 2 ft thick-bedded to massive ---
Shale, medium-brownish-gray, carbonac-
eous, thin and irregularly bedded-----
Sandstone, light- to medium-gray,
medium-grained, light and dark mineral
grains, iron-stained, pyrite nodules,
solution cavities, crossbedded; 6-in-
thick shale lens 10 in above base-----
Siltstone, medium-gray, thin and irregu-
larly bedded, mostly nonresistant,
basal 4 in shale lens; calcareous lami-
nations, resistant------=--------c-u--
Sandstone, fine- to medium-grained, light
and dark mineral grains, thick-bedded,
pyrite nodules, solution cavities, cross-

Shale, medium-gray, thin and evenly bed-
ded----c-cccmmemer e
Sandstone, fine-grained, thin and irregu-
larly bedded, iron-stained, very calcar-

Shale, medium-gray, thin and evenly bed-
ded ----mmemmmm el
Sandstone, medium-gray, very fine to
fine-grained, thin and irregularly bed-
ded, iron-stained, fossil plants, very
calcareous, resistant-----------------
Shale, medium-gray, thin and evenly bed-

Sandstone, medium-gray, very fine
grained, thin-bedded, iron-stained,
very calcareous, pyrite nodules, resis-

Shale, medium-gray, thin and evenly bed-
ded -------mmmme e
Sandstone, light- to medium-gray, very
fine to fine-grained, iron-stained, solu-
tion cavities, pyrite nodules, very cal-
careous, resistant ------------=------
Shale, medium-gray, thin and evenly bed-
ded, calcareous siltstone, laminations
in upper 7 in ------------mmmmmmmonae

Thickness
Ft in
35 0
6 6
20 4
10

1

2

5 0
5

4 2
9 4
1 2
6 2
10

10 6
1 4
6 6
10

1 6
11 6
1 8
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244.

245.

246.

247.

248.

249.
250.

251.

252.

253.
254.

255.
256.

257.

258.

259.

260.

261.
262.

263.

264.

265.

266.
267.

Sandstone, medium-gray, very fine
grained, silty, iron-stained, scattered
pyrite nodules, calcareous -----------

Shale, medium-gray, thin and evenly bed-
ded, sandy --------c-cccmcmananaann

Sandstone, fine- to medium-grained, thin-
to thick-bedded, crossbedded, basal 3
ft interbedded siltstone and shale lam-
inations, calcareous, solution cavities,
TeSistant--=--=------ccccmmeeaas

Shale, medium-gray, thin and irregularly

Sandstone, light-medium-gray, very fine
to fine-grained, thin-bedded, pyrite

Shale, medium-gray, thin and evenly bed-
ded ------cmmm e
Underclay, light- to medium-brownish-
gray, abundant fossil plants----------
Shale, medium-gray, thin and irregularly
to thin and evenly bedded, calcareous,
S-in-thick zone of siltstone laminations
in middle part of unit ---------------
Sandstone, light- to medium-gray, very
fine to fine-grained, thin and irregu-
larly bedded, pyrite nodules, slightly
calcareous----------=-ccoommmonoan
Shale, medium-gray, thin and evenly bed-
ded -----enem el
Underclay, medium-brownish-gray, abun-
dant fossil plants, coal fragments-----
Coal, bright, bony----------------o----
Shale, medium-gray, thin and evenly bed-
ded ------mommmmm e
Sandstone, light- to medium-gray, fine-
grained, light and dark mineral grains,
thin- to thick-bedded, resistant, cross-

Shale, gray, thin and evenly bedded, car-
bonaceous in upper 6 in-------------
Sandstone, medium-gray, fine- to medium-
grained, very calcareous, thin and
irregularly bedded, pyrite nodules ----
Shale, medium-brownish-gray, thin and
irregularly bedded, carbonaceous-----
Siltstone, medium-gray, weathered------
Shale, medium-gray, thin and evenly bed-
ded, sandy, carbonaceous in lower 2 ft-
Sandstone, medium-gray, fine-grained,
thin- to thick-bedded, iron-stained,
pyrite nodules, crossbedded, solution
Cavities --------ccccmiiiao o
Shale, medium-gray, thin and evenly bed-
ded ----cocciei e
Sandstone, light- to medium-gray, fine-
grained, thick-bedded to massive,
pyrite nodules, calcareous, solution
cavities ------------mmmomeoo
Shale, medium-gray, thin and evenly bed-
ded ------romme el
Sandstone, light- to medium-gray, fine- to
medium-grained, thin- to thick-

Thickness
Ft in
5 0
6 4
10 8
6 6
1 6

1 2
7

2 0
55 8
6

4

5

6

2 4

1 4
4 8
4 0
1 4
11 4
8§ 10
10

40 0
15 2

268.

269.

270.

271.

272.

273.

274.

275.

276.

2717.

bedded, pyrite nodules, solution cavi-
ties, crossbedded--~-~-=-ecevecmunaan
Shale, medium-gray, thin and evenly bed-
ded, few thin, siltstone laminations,
calcareous-------====-ccccccuomonn-n
Sandstone, light- to medium-gray, fine- to
medium-grained, thin- to thick-
bedded, pyrite nodules, crossbedded,
solution cavities very calcareous -----
Shale, medium-gray, thin and evenly bed-
ded, grades into carbonaceous, alter-
nating siltstone and shale laminations
in upper 2 ft--------mccmcicncnianaeo
Sandstone, medium-gray, fine-grained,
iron-stained, thick-bedded, pyrite nod-
ules, very calcareous, resistant-------
Shale, upper 4 ft medium-blue-gray,
lower 2 ft medium-olive-gray, thin and
irregularly bedded-------------------
Shale, medium-green-gray, thin and
irregularly bedded, sandy------------
Shale, upper 7 in medium-gray; lower 7 in
light- to medium-olive-gray; thin and
irregularly bedded-------------------
Sandstone, fine- to medium-gray, mas-
sive, blocky, solution cavities, cross-

Shale, lower 3 ft medium-olive-gray, next
1ftdark-bluish-gray,remaindermedium-
GIAY ~=--=n-em-mmm oo eoeeoo

Siltstone, medium-gray, thin and irregu-
larly bedded to thin and evenly bedded,
resistant, interbedded, light-gray, very
fine grained, sandstone laminations---

Total measured thickness of main
body of Mesaverde Formation ---

White sandstone member: -

278.

279.

280.

281.

Sandstone, light- to medium-gray, dark
and light mineral grains, clean, well-
sorted, thick-bedded to massive, pyrite
nodules, crossbedded, solution cavi-
ties; 8-in-thick grayish-red shale, lens-
shaped bed, 51 ft above base; 6-in-
thick grayish-red shale bed, thin and
irregularly bedded, 10-in gray, thin and
evenly bedded shale bed and 6-in red,
thin and irregularly bedded shale bed
87 ft above base; zone of thin-bedded,
iron-stained siltstone and sandstone;
mostly sandstone, light-gray, 104 ft
above base -~--------ucnmomoncnaan

Sandstone, white to light-gray, clean,
well-sorted, thick-bedded to massive,
very fine to fine-grained-------------

Thickness

Ft

9

20

24

25

42

1,842

Total measured thickness of white

sandstone member--------------
Total measured thickness of Mesa-

|

verde Formation----------------
Meeteetse Formation:

Shale, medium-gray, thin and irregularly

Sandstone, light-gray, thin-bedded, fine-
to medium-grained, interbeds of iron-
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stained, resistant, sandstone lamina-

Valley bottom—end of section, covered
by alluvium

Total measured thickness of Mee-
teetse Formation----------------

Thickness

Ft

Measured section 11: Cody Shale and Mesaverde
Formation
Location: Morton Quadrangle, Wyoming (7.5 min)

Start: NE-SW-SW sec. 13, T. 3 N., R. 1 W. Presented from oldest to

youngest
End: SW-NE-SW sec. 13, T. 3 N., R. 1 W. Partial section
Described by: J.F. Windolph, Jr.
Strike 140°, Dip 18° NE.

Upper Cretaceous:
Cody Shale:

1.

10.
11.
12.
13.

14.

Shale, medium-dark-gray to medium-
gray, thin and evenly bedded, few thin
siltstone and sandstone interbeds, very
Silty ---eecoem e

Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,
crossbedded, slump-bedded, silty-----

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, slightly
carbonaceous - -------------==-----—-

Sandstone, medium-light-gray, fine-
grained, thick-bedded, few pyrite nod-

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, slightly
carbonaceous - ------------ncocnanonn

Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded to mostly
MNASSIVE === === == =cmmeecmaeas

Shale, medium-dark-gray, very fine
grained, thin and evenly bedded, few
thin sandstone interbeds -------------

. Sandstone, medium-light-gray, very fine

to fine-grained, thin-bedded, crossbed-
ded, silty-----------ccmme
Shale, medium-gray, 10 percent very fine
grained, sandstone with siltstone inter-
beds, few thin ripple beds, very silty;
8-in-thick sandstone 8 ft above base,
and 10-in-thick sandstone 18 ft above
base ---------ememcce o
Sandstone, medium-light-gray, fine-
grained, thick-bedded, pyrite nodules-
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, silty ---
Sandstone, medium-light-gray, fine-
grained, thick-bedded ---------------
Shale, medium-gray, thin and evenly bed-
ded ----memmm i
Sandstone, medium-light-gray, fine-
grained, massive, few scattered shale

in

Thickness
Ft in
94 11
4 4
5 7
10

2 6
22 4
4 0
1 6
27 11
1 1
6 0
1 1
3 0

chips, upper 1 ft thin-bedded, calcare-

15. Shale and sandstone interbedded each
about 50 percent; shale medium thin,
evenly bedded, ripple bedded, silty,
scattered coal fragments, scattered
raindrop prints and animal tracks,
about 20 percent sandstone interbeds in
upper 35 ft---------mmieee e

16. Sandstone, medium-light-gray, very fine
to fine-grained, silty in basal 1 ft,
upper 3 ft thin-bedded, calcareous; 2 ft
above base, massive and friable in
1-ft-4-in-thick friable zone-----------

17. Shale, medium-gray, very silty at base --

18. Sandstone, medium-light-gray, very fine
grained, thin-bedded ----------------

19. Shale, medium-gray, thin and evenly bed-
ded, very silty, sandy ---------------

20. Sandstone, medium-light-gray, very fine
grained, thin-bedded, crossbedded,
Silty ----oceem e

21. Shale, medium-gray, nonbedded--------

22. Sandstone, medium-light-gray, very fine
grained, thick-bedded, silty----------

23. Shale, medium-gray, thin and evenly bed-
ded, very silty, sandy ---------------

24. Sandstone, medium-light-gray, very fine
grained, thin-bedded, calcareous -----

25. Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, few shale
interbeds, silty--------~-----ccmcono-

Strike 160°, Dip 20° NE.

Note: Contact between Cody Shale and Mesav-
erde Formation is at the top of 22 ft 4
inches in unit 25 and consists of an
approximately 2-ft zone of sandstone,
coarse grained, granular, few pebbles,
upper Y4 in grayish-red bentonitic shale.

Total measured thickness of Cody
Shale -------ccmmmmmr e

Mesaverde Formation:

26. Sandstone, light-gray, very fine to
medium-grained, thin-bedded, cross-
bedded, massive, friable, solution cav-
ities, pyrite nodules, upper 4-5 ft very
calcareous, base poorly exposed------

27. Sandstone, fine-grained, very friable,
massive, forms topographic depres-
sion, scattered shale chips -----------

Bottom of Maverick Spring coal zone

28. Underclay, medium-gray, basal 5 ft thin-
bedded, silty, upper part slightly ben-
tONitiC-~- ===~ - - o e

29. Shale, medium-dark-gray, thin
evenly bedded, carbonaceous --------

30. Shale, medium-gray, thin and evenly bed-
ded, silty----------ccmmciie

31. Sandstone, medium-light-gray, very fine
to fine-grained, thin and evenly bed-
ded, slightly calcareous--------------

Appendix

Thickness
Ft in
22 4
55 10
5 4
4 0
1 4
2 0
4 0
3 0
8

1 4
4 0
22 4
301 3
42 8
22 4
9 2

1 10
4 6
16 9
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32.

33.

Underclay, medium-gray, nonbedded,
fossil rootlets - == -=-=n-nmmmemoaan
Shale, light-grayish-brown, thin-bedded,

very carbonaceous with scattered coal
fragments, scattered fossil plant frag-
ments, few scattered fossil rootlets ---

Kinnear coal bed

34.

35.

36.

37.

38.

39.

41.

Coal, bright attritus, fine cleats, banded,
fusain, sulphur-stained --------------
Tonstein, light-grayish-brown, flattened
ash particles at base-----------------
Coal, weathered, bright attritus, banded,;
cleated - ~----------cememeee
Tonstein, very light grayish brown, scat-
tered carbonaceous fragments, flat-
tened ash particles at base -----------
Shale, dark-brown, very carbonaceous,
scattered coal fragments -------------
Shale, medium-gray to light-gray, silty,
grades upward to sandstone, appears to
contain volcanic ash-----------------

Sandstone, medium-gray, very fine
grained, very silty, shaly, iron-stained-
Sandstone, medium-light-gray, fine-

grained, thin and irregularly bedded
with crossbeds, shale, chips, small
pyrite nodules, few medium grains at
base ----e--emmmmme e

Section poorly exposed from this point to the
base of the Wind River conglomerate, and tuff
beds approximately 800 ft to the northeast.

Measured section 11a: Mesaverde Formation (Part)

Total measured thickness of Mesaverde
Formation------------~=cecoucuao

Location: Morton Quadrangle (7.5 min)

Start: SE-SW sec. 13, T. 3N., R. 1 W. Presented from oldest to youngest

End: SW-SE sec. 13, T.3N.,R. 1 W.
Described by: J.F. Windolph, Jr.
Strike 142°, Dip 22° NE.

Upper Cretaceous:
Mesaverde Formation:

1.

2.

Sandstone, medium-light-gray to light-
gray, grades thin-bedded and crossbed-
ded to massive, solution cavities -----

Shale, light-brownish-gray to medium-
gray, thin-bedded, silty--------------

Base of Kinnear coal bed (A coal bed)

3.
4.

7.

Coal, bright, finely cleated, slightly
impure, scattered shale fragments ----
Tonstein, light-brownish-gray, flattened
volcanic ash particles at base --------

5. Coal, bright-------------cemmmmaa.
6.

Shale, light-brownish-gray, thin-bedded,
silty, carbonaceous--------c-ceeamann
Coal, bright, upper 2 in impure, shaly,
bony----cce el

Thickness
Ft in
5 7

8

1 2
1 2

5
2
4
2 6
22 4
131 7

Ya

Thickness
Ft in
14 6

2 3
1 1
10

1 2
6

8.
9.

Shale, medium-dark-gray, poorly bedded-
Coal, impure, shaly at base ~-----------

Top of Kinnear coal bed (A coal bed)

10.

11.

12.

13.

14.

15.
16.
17.

18.

Shale, medinm-gray, thin and evenly bed-
ded ----mocmme e
Sandstone, medium-light-gray, very fine
to fine-grained, crossbedded, silty,
scattered fossil plant leaves ----------
Siltstone, medium-gray, thin and irregu-
larly bedded, thin sandstone interbeds-
Sandstone, medium-light-gray, very fine
grained, crossbedded, silty, fossil root
penetrations --------=-----ccooooo--
Shale, medium-gray, bentonitic, few scat-
tered fossil rootlets in upper 1 ft, very
carbonaceous at top ------==---------
Coal, weathered, impure ---------------
Shale, medium-gray, thin and evenly bed-
ded------mmim e
Limestone, medium-gray, nonbedded,
brittle, fractured -----------cacmaunn
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, ripple-
bedded, very calcareous -------------

Note: Sandstones are very lenticular.

Total measured thickness of Mesaverde
Formation-------------c-cmoumu--

Measured section 12: Fort Union Formation

Location: Shotgun Butte Quadrangle, Wyoming (7.5 min)

Thickness

Ft

in

10

11

w o

Start: SW-NE-SW sec. 35, T. 6 N., R. 1 E. Presented from oldest to
youngest

End: NW-NE-SW sec. 2, T. SN.,R. 1 E.

Described by: J.F.Windolph, Jr.

Strike 90°, Dip 35° N.

Paleocene:
Fort Union Formation:
Shotgun Member:

1.

2.

Shale, light-olive-brown, thin-bedded,
bentonite ---------=--=c-rocemacaaaan
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin- to thick-bedded, lenticular
beds ------mmmmm o
Shale, medium-gray, silty, slightly bento-
NitiC ==---=-=--mmem e
Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
thick-bedded to massive, crossbedded,
fractures filled with quartz, friable ---

. Shale, medium-gray, poorly bedded, few

fossil roots, slightly bentonitic, partly
covered --------c--ooieoioooe
Sandstone, medium-light-gray, fine-
grained, massive--~-----------------
Shale, medium-gray to medium-dark-
gray, slightly bentonitic, poorly bed-
ded ---------mmmemm e
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Thickness

Ft in
3+

20 0
5 0

32 0

95 0
5 0

12 0



10.

11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

Sandstone, medium-light-gray, very fine
to fine-grained, thick-bedded, few fos-
sil roots at top------------=---c-eou-

Shale, medium-gray to medium-dark-
gray, thin-bedded -------------------

Sandstone, medium-light-gray, granular,
fine- to medium-grained, basal 1 ft
very coarse, thin-bedded, slightly cal-
careous, current bedding, top friable--

Shale, medium-gray, thin and evenly bed-
ded, silty--------c-cmcmmieoo

Sandstone, medium-light-gray to medium-
gray, fine-grained, silty, thin and irreg-
ularly bedded, calcareous------------

Shale, light-olive-gray, poorly bedded,
partly covered --------------coecmo--

Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, thin-bedded to massive,
slump-bedded, crossbedded, few shale
lenses near top, few fossil plant
Impressions------------ccacacauoooon

Shale, medium-gray to light-olive-gray,
silty, thin- to poorly bedded ---------

Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded----------

Shale, light-olive-gray, nonbedded, silty-

Shale, light-olive-gray, very fine grained,
silty, thin and irregularly bedded,
crossbedded --------------ccoooooo

Shale, light-olive-gray, silty, slightly ben-
tonitic, upper 5 ft light-grayish-brown,
slightly carbonaceous, thin-bedded ---

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, calcare-
ous, upper 2 ft light-gray ------------

Shale, light-olive-gray, bentonitic; 6-in-
thick, fine-grained sandstone 55 ft
above base; 1-ft-thick, fine-grained
sandstone 70 ft above base; upper 20 ft
very silty, few pyrite nodules --------

Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded--------

Shale, medium-dark-gray to medium-
gray, thin-bedded -------------------

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, medium-gray to light-olive-gray,
thin-bedded--------------ccmcuom--

Sandstone, medium-light-gray, very fine
grained, thin-bedded ----------------

Shale, light-olive-gray to medium-dark-
gray, thin-bedded -------------------

Sandstone, medium-light-gray, fine-
grained, thin and irregularly bedded,
contains few shale interbeds, silty ----

Shale, light-olive-gray to light-grayish-
brown to medium-dark-gray, thin-

Sandstone, medium- to medium-light-
gray, fine-grained, thin-bedded to mas-
sive, crossbedded, few silty shale inter-
beds, top calcareous-----------------

Thickness
Ft in
9 0
18 0
8 0
8 0
9 0
36 0
22 0
15 0
8 0
25 0
25 0
55 0
25 0
78 0
6 0
7 0
6

15 0
2 0
15 0
10 0
8 0
7 6

31.

32.

33.
34.

35.

36.

37.

38.

39.

41.

42.
43.

45.
46.

47.

48.

49.

50.

Shale, light-olive-gray, thin-bedded; 4-in-
thick sandstone lens 42 ft above base;
6-in-thick sandstone lens 10 ft above
base ----------cmmmmmeee o

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, fossil roots
at tOp --=---=-m-mmmmmeeemccceeeeeao

Shale, light-olive-gray, poorly bedded---

Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
thin-bedded to massive, crossbedded -

Underclay, medium-gray, nonbedded,
few fossil rootlets in upper 4 in, silty,
sandy ----------commmmemeaeoon

Shale, grayish-brown, thin-bedded, abun-
dant fossil plant fragments, coal frag-
ments, very carbonaceous, gypsum
crystals, good fossil impressions -----

Sandstone, medium-light-gray, very fine
grained, silty, shaly lens-shaped inter-
beds, top part becomes silty ---------

Shale, light-olive-gray to medium-gray,
very silty--------ommmeii e

Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
massive to thin-bedded, slump-bedded,
friable, solution cavities -------------

. Shale, light-olive-gray to medium-gray,

thin-bedded, silty, contains 5-in-thick
medium-dark-gray carbonaceous zone
1Y2 ft below top ------=-===ccccum--
Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, lens-
shaped beds -----------ccccomcmonon
Shale, light-olive-gray, poorly bedded---
Shale, brown, thin- to poorly bedded, few
fossil roots, very carbonaceous, sulfur-
stained, gypsum crystals; 2-in-thick
impure coal 1 ft above base; 3-in-thick
shaly coal 2¥2 ft above base; 1-in-thick
impure coal 4 ft above base; 1-ft-thick
medium-gray underclay 3 ft above
base -------cmemn e
Sandstone, medium-gray, very fine
grained, silty, shaly, contains abundant
silt and shale interbeds --------------
Shale, light-olive-gray, nonbedded------
Sandstone, medium-gray, very fine
grained, thin-bedded, silty, calcareous,
contains pyrite nodules in top--------
Shale, medium-gray, thin and evenly bed-
ded, contains a few siltstone and sand-
stone lenses up to 1 ft thick, becomes
medium-gray and silty in upper 2 ft --
Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, thin-bedded------------------
Shale, medium-gray to light-olive-gray,
thin-bedded------------------omcuuun
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, few shale
lenses--------mmoom oo

Appendix

Thickness

Ft
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66

5t.

52.

53.

54.

55.

56.

57.

58.

59.

61.

62.
63.
64.
65.
66.

67.

68.

69.

70.

Shale, light-olive-gray, pyrite nodules,
silty; 8-in-thick siltstone 16 ft above
base; 6-in-thick sandy siltstone 25 ft
above base; becomes slightly bentoni-
tic and sandy in top part-------------

Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, slump-
bedded------------mmmeme

Shale, light-olive-gray, contains few thin
beds, light-grayish-brown carbona-
ceous streaks and zones -------------

Sandstone, fine-grained, lens-shaped bed-
ding, thick-bedded, friable-----------

Shale, light-grayish-brown, carbona-
ceous, thin-bedded ------------------

Tonstein, flattened volcanic ash particles,
fossil plant fragments and impressions,
abundant fibrous gypsum ------------

Shale, light-grayish-brown, thin-bedded,
silty, gypsum crystal, coal fragments,
volcanic ash particles-------~--------

Tonstein, medium-gray, thin-bedded to
nonbedded, excellent fossil leaf
impressions, fossil plant fragments,
fibrous gypsum, volcanic ash particles-

Sandstone, medium-light-gray, very fine
to fine- to medium-grained, thin-
bedded to massive, crossbedded, silty
and carbonaceous laminations, calcar-
eous, solution cavities---------------

Shale, medium-gray, poorly bedded; 1-ft-
thick sandstone lens 6 ft above base;
6-in-zone of silty pyritic nodules 14 ft
above base; 1-ft-thick sandstone 18 ft
above base, becomes very silty, sandy
with siltstone-sandstone interbeds 25 ft
above base; 1-ft-thick fine-grained
sandstone 30 ft above base; top 1 ft,
light-grayish-brown, thin-bedded, very
carbonaceous, gypsum crystals-------

Sandstone, medium-light-gray, fine-
grained, thin-bedded, few shale lami-
NAtiONS - === === === e

Shale, light-olive-gray, nonbedded------

Shale, dark-gray, thin-bedded, very car-
bonaceous------------cccoomiooaall

Shale, light-olive-gray, nonbedded------
Shale, light-grayish-brown, thin-bedded,
very carbonaceous, coal fragments ---
Shale, very light grayish brown, basal 3 ft
of upper part light-olive-gray, nonbed-
ded, fossil rootlets in upper 1 ft------
Shale, grayish-brown, thin-bedded, basal
5 in very bony, abundant coal frag-
ments, gypsum crystals, very carbo-
naceous, fossil plant fragments-------
Shale, light-olive-gray, thin-bedded at
base, poorly bedded at top, upper 2 ft
very Silty-------oncmcmoa e
Sandstone, medium-light-gray, very fine
to fine-grained, silty, thin-bedded,
crossbedded, upper 3 ft massive------

Thickness
Ft in
47 0
10 0
7 0

1 10
2

10

3

5

15 0
41 0
8 0
9 0

1 6
5

2 6
3 6
6 0
2 0
4 4
2 0

71.

72.

73.

74.

75.

76.

71.

78.

80.
81.

82.

83.

84.

85.
86.
87.
88.
89.
90.

91.
92.

Shale, medium-gray, silty, sandy, 4-in
slightly carbonaceous zone 1¥2 ft
above base; thin- to poorly bedded
upward, 2-ft silty and sandy zone 5 ft
above base; 1Yz ft silty zone with fossil
roots 17 ft above base; fossil rootlets in
upper 1 ft, nonbedded---------------

Shale, grayish-brown, very carbonac-
eous, thin-bedded, abundant coal lam-
inations and fragments, sulfur stains,
gypsum crystals------------coocoomo-

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, few silty
shale beds----------=--cceouomoo

Shale, light-brownish-gray, basal 1 ft
slightly carbonaceous, very silty,
sandy, slightly bentonitic light-olive-
gray; very bentonitic upward, top
becomes silty--------------"cmuu--

Sandstone, medium-light-gray, very fine
grained to fine-grained, thin-bedded to
massive, silty, solution cavities, cal-
careous concretions up to 1 ft in diam-
eter, fossil roots in top of unit -------

Shale, light-olive-green, thin-bedded,
bentonite; upper 6 in carbonaceous,
thin-bedded, medium-dark-gray ------

Sandstone, very fine to fine-grained, thin-
bedded, crossbedded, few shale inter-
beds, top becomes silty--------------

Shale, medium-gray, poorly bedded-----

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, medium-gray, poorly bedded-----

Shale, light-grayish-brown, carbona-
ceous, thin and evenly bedded, few thin
olive-gray interbeds -----------------

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded to mas-
sive, lens-shaped bedding, crossbed-
ding, solution cavities--------~------

Shale, light-olive-gray, thin-bedded,
silty, partly covered, slightly bentoni-
HC == - mm o mmm e

Shale, grayish-brown, thin-bedded, silty,
very carbonaceous, sulphur-stained,
coal fragments, and laminations------

Shale, light-olive-gray, thin- to poorly
bedded------------ommmmeee o

Shale, grayish-brown, very coaly, carbo-
NACEOUS = - == === === -mmmcoeea oo

Shale, partly covered, light-olive-green,
poorly bedded, bentonite ------------

Sandstone, partly covered, medium-light-
gray, fine-grained, thick-bedded------

Shale, light-olive-gray, poorly bedded,
bentonite -----------ccmoconooaooo

Shale, grayish-brown, thin-bedded, very
carbonaceous, coal fragments --------

Shale, medium-gray, thin-bedded -------

Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,
contains few light-olive-gray shale
lenses------=--comommmmme

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft in
34 0
10

4 0
29 0
6 0
5 6
16 0
4 6
2 6
30 0
6 0
7 0
40 0
10

1 0
3

25 0
15 0
15 0
4 0
5 0
32 0



93.

9.

95.
96.
97.

98.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.
111.

112.

113.

114,

115.

116.

Underclay, medium-gray, silty, sandy,
fossil rootlets ----------==---=c-oo--
Shale, light-grayish-brown to light-olive-
gray upward, very carbonaceous, sul-
fur stains, coal laminations ----------
Shale, light-olive-gray, thin-bedded, fos-
sil rootlets in upper 6 in-------------
Shale, brownish-gray, coal fragments,

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded-----------
Shale, medium-gray, poorly bedded, few
fossil rootlets - -------------euuacann-
Shale, brownish-gray, abundant coal frag-
ments at base and in top 4 in --------
Sandstone, medium-light-gray, very fine
grained, silty, abundant carbonaceous
shale laminations; 1-ft zone of pyrite
nodules at top ----==---=-=cmm-mann-
Shale, light-olive-gray, bentonite, poorly

Shale, light-grayish-brown, thin-bedded,
very carbonaceous, abundant fossil
plant fragments, few coal fragments,
sulfur stains -------------occcmoooon

Sandstone, medium-light-gray, very fine
to fine-grained, dark and light mineral
grains, slump-bedded, fossil roots at
top, thick-bedded ---------------mn--

Shale, medium-gray to very light brown-
ish gray, nonbedded-----------------

Shale, brownish-gray, thin-bedded, very
coaly, carbonaceous, coal laminations,
sulphur-stained ---------------c-----

Shale, medium-gray, bentonitic, contains
1-ft-thick sandy zone 10 ft above basal
CONtaCt--------==ccmmmmmmmooaooo

Sandstone, medium-light-gray, very fine
to fine-grained, few shale interbeds,
thin- to thick-bedded, fossil roots ----

Shale, medium-gray to light-olive-gray,
nonbedded, silty, slightly bentonitic --

Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,
few siltstone interbeds, abundant fossil

Shale, light-olive-green, nonbedded,
becomes silty upward ---------------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, light-olive-gray to very light gray-
ish brown, thin-bedded --------------
Sandstone, medium-light-gray, very fine
grained, silty, friable, solution cavi-
ties, thin-bedded to massive, lens-
shaped beds, crossbedded------------
Shale, light-olive-gray, thin-bedded,
upper 1 ft slightly carbonaceous------
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded, pyrite nod-
ules, calcareous--------~--=--ccum---
Underclay, medium-gray, fossil roots,
Silty ==-=m e m e

Thickness

Ft

11

13

13

in

6

10

10

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.
138.

Shale, light-grayish-brown, carbona-
ceous, thin-bedded ------~--~--------
Shale, medium-gray, poorly bedded-----
Shale, very light grayish brown, very
carbonaceous, thin-bedded, fossil plant
impressions, upper 1 ft silty and sandy-
Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded to mas-
sive, crossbeds --------------cumoono
Shale, light-olive-gray, poorly bedded,
silty, partly covered-----------=-----
Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded to massive,
slump-bedded, lens-shaped beds, few
siltstone interbeds--------------~==--
Shale, light-olive-gray, poorly bedded,
slightly carbonaceous in upper 1 ft ---
Sandstone, medium-light-gray, very fine
grained, silty, very friable -----------
Shale, medium-gray, poorly bedded, ben-
tonitic, 1-ft-thick sandy zone 5 ft above
basal contact, becomes light-olive-gray

upward-------------=s=---m-neaconn-
Sandstone, medium-gray, very fine
grained, very silty, thick-bedded,
crossbedded ------------=-m-ecnunona-

Shale, light-olive-gray to medium-gray,
upper 2 ft very silty, few fossil roots,
slightly carbonaceous----------------

Shale, grayish-brown, thin and evenly
bedded, carbonaceous, few coal frag-

Shale, light-olive-gray to light-grayish-
brown, slightly carbonaceous, thin and
evenly bedded ---------------=somnun

Sandstone, medium-gray, very fine
grained, very silty, thin and evenly
bedded, crossbedded, siltstone lamina-

Shale, medium-gray to olive-gray, non-
bedded, top becomes silty -----------
Sandstone, medium-light-gray, very fine
to fine-grained, silty, friable, thin-
bedded to massive, upper 3 ft calcare-
OUS ============-=-emecommocomannee
Shale, light-olive-gray, poorly bedded;
4-in-thick silty sandstone 8 ft above
base; 2-ft-thick silty sandstone 12 ft
above base; 2-ft-thick siltstone 13 ft
above base -------------ccmmnoaaon--
Sandstone, medium-gray, very fine
grained, very silty, lens-shaped bed-
ding, calcareous lenses; 3-ft-thick shale
lens 3Y2 ft above base, thin-bedded to
Massive ----=----------c---omcomomaan
Shale, light-olive-gray, a few 1-ft-thick
sandstone lenses in basal 2 ft; becomes
olive-green upward; top very sandy---
Sandstone, medium-gray, very fine
grained, silty, thin-bedded -----------
Shale, light-olive-gray, poorly bedded---
Shale, light-grayish-brown, carbona-
ceous, few siltstone-sandstone inter-
beds, fossil plant fragments----------

Thickness
Ft in
1 2

1 0

1 10
11 0
33 0
13 0
6 0
10 0
22 0
7 6
7 0
6

4 0
4 0
8 6
12 0
20 0
10 0
13 0
7 0
12 0
3 0



68

139.

140.
141.

142,

143.

144,

145.

146.

147.

148.

149.

150.
151.

152,

153.

154.

155.

156.

157.

158.

159.

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, olive-gray, nonbedded-----------
Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded ----------
Shale, light-olive-gray, silty, poorly bed-
ded -----cmemm
Sandstone, medium-light-gray, fine-
grained, thin high-angle crossbedding-
Shale, medium-gray to light-olive-gray,
thin-bedded------------~~-ccnmomcnoo
Sandstone, medium-gray, very fine to
fine-grained, thick-bedded, few fossil

Shale, medium-gray to light-olive-gray,
thin-bedded---------------cmoucnnen
Sandstone, medium-light-gray, fine-
grained, thick-bedded, crossbedding --
Shale, light-olive-gray, medium-dark-
gray silt, poorly bedded -------------
Sandstone, medium-light-gray, very fine
grained, silty, few shale lenses, thick-

Shale, light-olive-gray, nonbedded------
Sandstone, fine- to medium-grained, thin-
bedded to massive, crossbedded------
Shale, light-olive-gray, very silty, poorly
bedded, nonbedded, silty nodules in
upper 3 ft ------cmoe
Sandstone, medium-gray to medium-light-
gray; conglomeratic; lenses of rounded
quartz pebbles, sandstone pebbles,
shale chips, and petrified wood, up to
1¥2 inches in diameter, silty shale;
crossbedded and thin bedded to mas-
sive, friable, upper 3 ft calcareous ---
Shale, light-olive-gray, basal 8 ft very
sandy with sandstone lenses 1 ft thick,
thin-bedded-----------=-=-cncceaunn-
Sandstone, medium-light-gray, very fine
to fine-grained, lens-shaped and thick-
bedded to massive ------------------
Shale, medium-gray to dark-olive-gray,
bentonitic, nonbedded ------~--------
Sandstone, medium-gray to medium-light-
gray, very silty, very fine grained,
thin- to thick-bedded, crossbedded,
few shale lenses, shale chips, unit
becomes granular and conglomeratic
15 ft above base, top 8 ft massive----
Shale, medium-gray to light-olive-gray,
basal 3 ft very sandy, silty, thin-
bedded; 1-ft-thick sandstone bed 36 ft
above base, nonbedded above 36 ft,
bentonitic; 1-ft-thick silty sandstone 60
ft above base; 2-ft-thick silty sandstone
80 ft above base --------------------
Sandstone, medium-light-gray, very fine
to fine-grained, few granules, cross-
bedded, massive, lenses of conglomer-
ate up to 1 ft thick at base; 5 ft above
base pebbles are up to 1Y%2 inch in
diameter ------------ocmmmmeao

Thickness
Ft in
1 0
0

3 0
9 6
5 0
8 0

1 6
9 0
95 0
18 0
5 0
12 0
25 0
5 -6
13 0
16 0
8 0
31 0
25 0
95 0
12 0

160.
161.

162.

Shale, medium-gray to medium-light-
gray, very sandy-----------cococnnn-
Sandstone, medium-light-gray, very fine
grained, silty ------------cucmomomnne
Shale, medium-gray to light-olive-green,
nonbedded, upper 2 ft grayish-red, thin
and evenly bedded --------~-----u---

Thickness

Ft

Total measured thickness of Shotgun

Member ---------c-coccemmeaaon

1,889

Total measured thickness of Fort

Union Formation ---------------

Measured section 13: Cody Shale through Indian
Meadows Formation
Location: Jenkins Mountain Quadrangle, Wyoming (7.5 min)

Start: NE-SE-NW sec. 24, T. 6 N., R. 2 E. Presented from oldest to

youngest )
End: NW-SW-SE sec. 6, T. 5 N., R. 3 E. 5

Described by: N.L. Hickling, R.C. Warlow, an
Strike 65°, Dip 30° SE.

Upper Cretaceous:

I
§

Cody Shale:

1.

2.

Shale, medium-dark-gray, thin interbeds,
very silty, becomes sandy upward----
Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,
Silty ---mmme e
Sandstone, medium-gray, very fine
grained, thin-bedded, silty, very shaly,
few thin, resistant beds--------------
Shale, medium-dark-gray, thin and
evenly bedded, sandy, silty, resistant,
thin-bedded sandstone lenses; becomes
sandy at top --------------e-oo-moonn
Sandstone, medium-light-gray, very fine
grained, dark and light grains, weath-
ered, generally nonresistant; 5-ft-thick
resistant ledge at 25 ft above base;
3-ft-thick resistant ledge at 51 ft above
base; 1-ft-thick shale lens 1 ft below
top of unit----------coemeioaaanns
Shale, medium-dark-gray, grades to
medium-gray upward, thin and evenly
bedded, a few dark-gray shale inter-
beds; 1-ft-thick sandstone lenses 6 ft
and 8 ft above base -----------------
Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, very
silty, very calcareous------~~--------
Shale, medium-gray, very silty, sandy,
thin silt interbeds; 3-in dark-gray shale
5 ft above base; nonsilty above 5 ft --
Sandstone, medium-light-gray, very fine
grained, few fine grains, thin-bedded,
dark and light grains, silty, very calcar-

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

in

6

[\

lo

o

1 J.F. Windolph, Jr.

Thickness
Ft in
10+
31 6
53 0
38 0
56 0
14 0

2 7
14 6
2 4



10.

11.
12.

Shale, medium-dark-gray, thin and
evenly bedded; 1-ft-thick silty sand-
stone beds 4Y2 ft above base, 72 ft
above base, 11 ft above base, 13 ft
above base, 22 ft above base, 31 ft
above base, 37 ft above base (thin-
bedded, calcareous), and 47 ft above
base; lens 47 ft above base; also con-
tains several thin limestones; friable;
more shaly 50 ft above base ---------

Covered, probably shale ---------------

Siltstone, medium-gray, very fine
grained, medium-dark-gray shale inter-
beds ~=------rem el

Total measured thickness of Cody
Shale---------comcmmacmmmann

Mesaverde Formation:

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

Sandstone, medium-light-gray, very fine
grained, thin to thick and irregularly
bedded, silty, slightly calcareous,
pyrite nodules, siltstone lenses up to 1
in thick, solution cavities 10 ft below
top contact -~ -------=-------cuamonon

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, contains
several very fine grained silty sand-
stone interbeds up to 1 ft thick-------

Sandstone, medium-light-gray, very fine
grained, crossbedded, very silty, pyrite
nodules, very calcareous, 6-in-thick
shale lens 2 ft above base, thin and
irregularly bedded; 1-ft-thick shale lens
6 ft above base --------------oouo--

Covered, probably medium-gray shale --

Shale, medium-dark-gray, thin and
evenly bedded -------------onmounnn

Sandstone, very fine grained, thin- to
thick-bedded, slightly silty, very cal-
careous, pyrite nodules, few shale
lenses 2 ft above base; solution cavi-
ties, scattered siltstone lenses --------

Sandstone, light-grayish-brown, very fine
grained, thin and irregularly bedded,
very silty, very carbonaceous, scat-
tered fossil plants -------~--e-c-co---

Shale, grayish-brown, thin and evenly
bedded, silty, sulphur-stained, contains
coalified tree trunk, very carbona-

Sandstone, light-gray, very fine to fine-
grained, thick-bedded, dark and light
mineral grains ----------------------

Shale, medium-gray, thin- to poorly bed-
ded, few fragments of fossil plant
stems and roots ----------------ooo--

Shale, dark-grayish-brown, thin and
evenly bedded, abundance of coal frag-
ments, gypsum crystals--------------

Base of Maverick Spring coal zone

24.

Coal, bright, resin blebs, gypsum crys-
tals, thick bands, fine cleats ---------

Thickness
Ft in
115 0
35 0
_4 6
376 5
50 0
12 0
12 6
25 0
3+

100 0
4 6
10

10

1 6

3

10

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

41.

Shale, medium-gray, thin- to poorly bed-
ded, few thin siltstone lenses and very
fine grained sandstone interbeds, few
limestones and thin calcareous beds;
4-in-thick, very fine grained nodular
sandstone 17 ft above base, becomes
very shaley above 17 ft; 3-ft-thick silty
shale and very fine grained sandstone
25 ft above base; 45 ft above base very
silty thin-bedded, very fine grained
sandstone interbeds; top of unit
becomes sandy and grades into unit 26-

Sandstone, medium-light-gray, very fine
grained, thick-bedded to massive, few
crossbeds, petroleum stain at base;
very silty and friable in lower 10 ft;
very fine to fine-grained 10 ft above
base; pyrite nodules, solution cavities,
very calcareous; thin bedded at top ---

Shale, medium-dark-gray to medium-
gray, thin and evenly bedded, gypsum
crystals; upper 1 ft contains few fossil
rootlets----=--=---c-c-cocmooooonoo

Shale, grayish-brown, thin-bedded, silty,
abundant coal fragments and lamina-
tions, very carbonaceous ------------

Underclay, medium-gray, nonbedded,
silty and sandy at top, fossil rootlets--

Coal, bright to dull, impure, shale bands,
resin blebs volcanic ash bands, gypsum
crystals, fine to medium cleats; 4-in-
thick tonstein 4 in above base--------

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, coal
fragments, basal 3 in very carbona-
ceous with thin ash bed; 1-ft-thick cal-
careous siltstone 2 ft above base -----

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
very silty, slightly calcareous --------

Underclay, medium-gray, nonbedded,
fossil rootlets -----------ccmcucmannen

Shale, light-grayish-brown, thin-bedded,
silty, sandy, very carbonaceous ------

Coal, impure, thin-bedded, shaly -------

Shale, light-grayish-brown, thin-bedded,
very carbonaceous, abundant fossil
plant material, coal fragments, gypsum
crystals, few fossil rootlets in upper

Coal, impure, bony, banded, resin blebs,
medium-cleats, thin volcanic ash inter-

Shale, medium-dark-gray, thin and
evenly bedded, slightly carbonaceous-
Siltstone, medium-gray, thin- to poorly

Shale, medium-gray, poorly bedded, few
fossil TOOLS == == =mmmmmmmmmmceeeenan
Sandstone, light-gray, very fine grained,
thick-bedded, fossil roots at top, silty,
dark and light mineral grains---------

Appendix

Thickness

Ft

65

65

19

in

812

~

11

10

69



70

42.

43.

45.

47.

48.
49.
50.
51.

52.

53.

54.

55.

Underclay, medium-gray to medium-dark-
gray, few fossil roots in upper 6 in,
slightly carbonaceous----------------

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
silty, very silty in basal 3 in; dark and
light mineral grains -----------------

Shale, medium-gray, silty, thin-bedded,
upper 1 ft contains coalified log, few
fossil rootlets ---------------cmooon

Sandstone, very fine grained, thin- to
thick-bedded, silty, dark and light min-
eral grains, very calcareous, small
pyrite nodules -----------c-cauaon--

Shale, medium-gray, thin and evenly bed-
ded, coal fragments -----------------

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
very Silty------=-----mmmmameeo

Underclay, medium-gray, fossil roots,
poorly bedded --------------cmuceon

Coal, impure, resin blebs, thin volcanic
ash bands, fine cleats ---------------

Shale, medium-dark-gray, thin-bedded --

Sandstone, light-gray to very light gray,
very fine grained, thin and irregularly
bedded, fossil roots at top, very silty -

Shale,  medium-gray, thin-bedded,
slightly silty, very carbonaceous, upper
8 in brownish-gray------------------

Coal, bright, fine to medium cleats,

Shale, medium-gray, thin- to thick-
bedded, upper 3 in very carbonaceous,
black, 500ty --~=-=----ccmnenooaoaaan

Coal, bright; 4-in-thick shaly zone 5 in
above base; unit locally channeled and
filled by overlying sandstone---------

Top of Maverick Spring coal zone

56.

57.
58.

59.

61.

62.
63.

Sandstone, light-gray to very light gray,
very fine grained, thin- to thick-
bedded, crossbedded, silty, very
slightly calcareous, pyrite nodules,
ironstone lenses, massive-bedded in
lower 10 ft; solution cavities---------

Shale, medium-gray, siltstone lens 5 ft
above base ------------ccmmoonaooo-

Underclay, medium-gray to light-grayish-
brown, fossil roots, gypsum crystals,
upper 4 in very carbonaceous, silty---

Coal, bright to dull, fusain, resin blebs,
few thin shale partings --------------

Shale, medium-gray, nonbedded, silty,
few fossil plant fragments, hard, con-
tain volcanic ash beds---------------

Sandstone, very light gray, very fine
grained, irregularly bedded, top grades

Underclay, medium-light-gray, fossil
rootlets, Silty ---------ccacncncnannnn
Shale, light-grayish-brown, abundant car-
bonaceous material, coal fragments,
very fine grained sandstone lamina-

Thickness

Ft

25

15

in

10

612

10

10

66.
67.

68.

69.

71.

72.
73.

74.

75.
76.

71.

78.

79.

80.

81.
82.

83.

85.

86.

. Coal, bright--------ncmcmueomcmmeoaon-
. Tonstein, very light brownish gray, scat-

tered fossil plants, carbonaceous mat-

Coal, bright, abundant fusain at top, top
channeled and filled by unit 67 ------
Sandstone, very light gray, ironstone,
very fine to fine-grained, very calcare-
ous, high-angle crossbeds, pyrite nod-

Shale, medium-gray, thin and evenly bed-
ded, upper 6 in very carbonaceous ---
Coal, bright, resin blebs, slightly bony--
Shale, light-grayish-brown, silty, thin-
bedded, very carbonaceous, fossil
plant fragments ---------------------
Coal, bright, fine to medium cleats, resin
blebs, cleats 170° at vertical and 55° at
55° NW. =cmcmmmmmm e
Shale, medium-gray, thin-bedded, silty--
Sandstone, light-gray, very fine grained,
thin-bedded, ironstone, pyrite nodules,
very calcareous ---------------------
Shale, medium-gray, thin and evenly bed-
ded, silty, 2-in-thick impure coaly zone
3 ft above base -------------o-moeon
Sandstone, light-gray, very fine grained,
thin-bedded, very silty --------------
Shale, medium-gray, thin and evenly bed-
ded -----mmmmm e
Sandstone, very light gray to white, very
fine grained, silty, pyrite nodules, fos-
sil rOOts - ----=------oommmmmemo
Underclay, medium-dark-gray to medium-
gray, nonbedded, slightly bentonitic,
fossil rootlets, upper 6 in very carbo-
naceous, silty, coal fragments--------
Coal, bright, fine cleats, soft weathered,
top channeled and filled by sand, unit

Sandstone, light-gray, fine-grained, cross-
bedded, thin-bedded, abundant dark
and light mineral grains, very calcare-

Shale, medium-gray, bentonitic in basal 3
ft, few silty zones, ironstone bands---
Sandstone, very light gray, very fine
grained, thin and irregularly bedded,
locally crossbedded, iron-stained, very
calcareous, silty in top 2 ft ----------
Shale, medium-dark-gray to medium-
gray, thin and evenly bedded, very
silty in upper 2 ft, very carbonaceous in
upper 1 ft, a few fossil rootlets and
plant fragments throughout ----------
Coal, bright, resin blebs, fine to medium
cleats, upper 1 in few volcanic ash
laminations-----~---=c=c--ommomomno-
Shale, medium-gray to light-brownish-
gray, lower 5 in and upper 5 in very
carbonaceous and thin-bedded; middle
part of unit contains fossil roots and is
nonbedded -------------ccccccnmonan
Coal, bright-------------cmcmmmcemcnaan
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Thickness
Ft in
3

1

7

12 0
7 0
4

1 0
2 4
2 4
10 0
18 0
2 10
12 0
4 0
2 4
2 4
6 0
16 0
18 0
5 0
10

1 9
3



87.

88.

89.

91.

92.

93.

9.

9s.
96.

97.

98.

99.
100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Shale, light-brownish-gray, thin-bedded,
very carbonaceous, coal fragments,
resin blebs --------ccocmoommoo

Coal, bright, Ys-in-thick white volcanic
ash bed in middle part---------------

Shale, light-brown to medium-gray, thin
and evenly bedded ------------------

. Sandstone, light-gray, very fine grained,

very silty, thin- to thick-bedded - -----
Shale, medium-gray, thin- to poorly bed-
ded, slightly carbonaceous-----------
Sandstone, light-gray, very fine grained,
very silty, very iron stained, very silty
in basal 2 in------e-ovommmmmooo
Shale, medium-gray to light-brownish-
gray, thin and evenly bedded, slightly
carbonaceous --------------ocnenenn
Underclay, medium-gray, bentonitic,
nonbedded, fossil rootlets------------
Coal, bright---------cccccuomoao
Shale, light-gray to light-brownish-gray,
thin and evenly bedded, upper 1 ft
slightly bentonitic; fossil roots, poorly
bedded at top------------------u----
Shale, medium-gray to light-brownish-
gray, thin and evenly bedded, upper 1
ft slightly bentonitic; fossil roots,
poorly bedded at top ----------------
Shale, light-brownish-gray, carbona-
ceous, thin-bedded, coal, fossil plant
fragments, resin blebs ---------------
Coal, bright-----------=-c-mccmaeaamn
Shale, medium-gray, top becomes silty
and sandy, thin and evenly bedded ---
Sandstone, light-gray, very fine grained,
silty, crossbedded, pyrite nodules,
ironstone lenses--------------comoo-
Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, basal 1 ft
2 in very carbonaceous; few ironstone
nodules in upper 1 ft----------------
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, very silty,
iron-stained, calcareous--------------
Shale, medium-gray, thin and evenly bed-
ded, upper 4 in very carbonaceous;
1-ft-thick nonbedded zone with fossil
roots 4 in below top-----------------
Coal, bright, fine to medium cleats, upper
4 in shaly and bony, gypsum crystals-
Shale, medium-gray, thin- to poorly bed-
ded -------mmmmm e
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, silty -----
Shale, medium-gray, thin and evenly bed-
ded, contains 1-ft-thick siltstone 1 ft 4
in above base; scattered thin sand inter-

Sandstone, very light gray, very fine
grained, thin and irregularly bedded --
Underclay, medium-gray, poorly bedded,
4-in-thick carbonaceous zone 5 ft
above base -------------ommmmeoo

Thickness

Ft

15

12

in

wn o

11

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Sandstone, light-gray, very fine to fine-
grained, thin and irregularly bedded,
locally crossbedded, iron-stained, very
calcareous, pyrite nodules -----------

Shale, medium-gray, thin and evenly bed-
ded; 2-ft-thick siltstone 3 ft above base;
6-in-thick dark-gray carbonaceous
shale 6 ft above base; 1-ft-2-in-thick
siltstone lens 11 ft above base -------

Siltstone, calcareous, light-gray, thin and
irregularly bedded-------------------

Sandstone, light-gray, very fine grained,
thick to thin and irregularly bedded,
calcareous, dark and light mineral
grains, limestone laminations 2 ft
above base --------------ommooooaan

Shale, medium-gray, very fine grained,
thin and evenly bedded, very silty,
sandstone interbeds -----------------

Sandstone, light-gray, very fine grained,
iron-stained, thin- to thick-bedded,
locally crossbedded, very calcareous;
1-ft-thick medium-gray shale lens 6 ft
below top --------------oomommaoae

Shale, medium-gray, in basal 2 ft; grades
into light grayish brown for next 2> ft;
grades into poorly bedded, silty and
sandy, medium-gray shale in upper 4
ft oo m e

Sandstone, very light gray to white, very
fine grained, thin and irregularly bed-
ded, very silty, pyrite nodules -------

Shale, medium-gray; 10-in-thick siltstone
12 ft above base; overlain by 2 ft of
light-brownish-gray shale with coal
fragments; upper 1 ft is light brownish
gray, carbonaceous shale ------------

Siltstone, light-gray, thin-bedded, sandy,
very calcareous, weathered, blocky---

Shale, medium-gray, thin and evenly bed-
ded -------mecmme e

Sandstone, light-gray, very fine grained,
thin and irregularly bedded, very silty,
pyrite nodules ---------------c-ono--

Shale, medium-gray, poorly bedded; 2-in-
thick coaly carbonaceous zone 4 ft
above base; 1V2-ft-thick sandy, calcar-
eous siltstone 5 ft above base; 2Y2-ft-
thick light-brownish-gray, silty, carbo-
naceous shale at top with gypsum
crystals, resin blebs, and coal frag-
ments, few fossil roots --------------

Coal, bright, slightly impure, resin blebs,
fine to medium cleats, upper 8 in bony-

Sandstone, very light gray to white, very
fine grained, thin and irregularly bed-
ded, silty----------c-ccreoome

Shale, medium-gray, thin and evenly bed-
ded, silty to very silty; 1-ft-thick silty
ironstone 4 ft above base ------------

Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, cross-
bedded, very silty; 6-in-thick shale lens
3 ft above base; pyrite nodules-------

Thickness
Ft in
10 0
20 0

1 4
4 0
7 6
21 0
8 6
2 5
7 6
1 3
2 0
1 6
11 0
1 8
2 0
12 0
16 0
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128.

129.
130.

131.

132.

133.

134.

135.

136.

137.
138.
139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

Shale, medium-gray, silty, thin and
evenly bedded, upper 2 in bentonitic -
Coal, bright-------------mccmommcucaann
Shale, medium-gray, thin and evenly bed-
ded-----m-mm e
Sandstone, very light gray to white, very
fine grained, thin- to thick-bedded,
crossbedded, very silty, very calcare-
ous, pyrite nodules------------------
Shale, medium-gray, thin and evenly bed-
ded, upper 12 ft very sandy and silty
with coal fragments; upper 3 in very

gray, thin and evenly bedded, few
siltstone interbeds-------------------
Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded, cross-
bedded, dark and light mineral grains,
very calcareous, solution cavities-----
Shale, medium-light-gray in basal 10 in,
very silty and sandy, upper part light-
gray-brown, very carbonaceous ------
Coal, dull, weathered, fine cleats, resin

Shale, mediuvm-gray, thin and evenly bed-
ded, scattered thin silt interbeds------
Sandstone, very light gray, very fine
grained, thick- to massive-bedded,
silty, dark and light mineral grains,
scattered carbonaceous material, very
calcareous-------=------mcocmomcmnn-
Shale, medium-gray, thin- to poorly bed
ded, very silty; 1-ft-thick siltstone 1 ft
above base; few carbonaceous zones in
upper 3 ft ------ocmmme o
Sandstone, light-gray, very fine to fine-
grained, crossbedded, thin- to thick-

Shale, medium-gray, thin- to poorly bed-
ded, few sandy and silty zones; 1-in-
thick coaly bed 10 ft above base -----

Sandstone, light-gray, very fine grained,
thin and irregularly bedded, crossbed-
ded, slightly calcareous, iron-stained,
limestone in top 1 ft, pyrite nodules - -

Shale, medium-gray, thin-bedded, sandy,
silty, has 1-ft-thick siltstone lens 16 ft
above base; becomes more silty and
sandy upward----------=-=-cacuoon-

Sandstone, light-gray, very fine grained,
thin and irregularly bedded, silty, iron-
stained --------=-----mmemeoen

Shale, medium-gray, thin and evenly bed-
ded; 1-ft-3-in-thick carbonaceous coaly
zone 2 ft above base ----------------

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, dark and light
mineral grains, calcareous, iron-stained;
6-in-thick shale lens 2 ft above base--

Shale, medium-gray, thin and evenly bed-
ded, upper 1 ft bentonitic fossil roots-

Thickness
Ft in
1 8
2

1 2
6 0
5 6
3

7 0
18 0
1 2
7

4 0
12 6
22 0
8 0
17 0
10 0
26 0
1 0
5 6
15 0
4 0

149.
150.

151.

152.

153.
154.

155.

156.

157.
158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.
169.
170.

171.

Coal, impure, weathered ---------------
Shale, medium-gray, thin and evenly bed-
ded, upper 8 in light-grayish-brown,
with abundant coal fragments, fossil
roots, Silty ----------ececmmmcoonaaoo
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------
Shale, medium-gray, thin- to poorly bed-
ded, silty, few fossil roots -----------
Coal, bright, impure-------------------
Shale, medium-gray, thin- to poorly bed-
ded, abundant siltstone and sandstone
interbeds; basal 5 in very carbona-
ceous; upper 1Y2 ft very sandy, thin

Shale, medium-gray, thin and evenly bed-
ded, basal 1 ft very sandy; upper 3 in
very carbonaceous ------------------

Bentonite, light-olive-gray, nonbedded,
few fossil roots in upper 2 in with few
coal fragments-------------cuumuomo-

Shale, medium-gray, thin and evenly bed-
ded ----smmme o

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded, silty ----

Shale, medium-gray to medium-dark-
gray, lower half thin-bedded, upper
half nonbedded ---~-----------------

Sandstone, medium-light-gray, very fine
grained, thick-bedded, silty, few fossil
rOOts at top---------==--=----cccunun

Shale, medium-gray, thin-bedded, silty,
few coal fragments------------------

Siltstone and sandstone, medium-gray;
sandstone, very fine grained, contains
6-in-thick medium-gray shale interbed-

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded, few
carbonaceous zones -----------------

Limestone, medium-gray, brittle, frac-
tured; 8-in-thick very fine grained
sandstones at base, overlain by 1-ft-4-
in-thick medium-gray, thin-bedded

Shale, medium-gray; upper 1 ft, medium
dark gray, thin and evenly bedded; few
coal fragments in upper 7 in---------

Shale, medium-gray, thin and evenly bed-
ded, very silty, sandy ---------------

Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, silty,
upper 8 in contains ironstone nodules
and shale-------------cccomomeoa

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------

Sandstone, medium-light-gray, very fine
grained, silty ------------c-cmunumnn-

Shale, medium-gray to medium-dark-
gray, thin and evenly bedded --------

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded; 4-in-thick
shaly, coaly, sooty lens 4 ft above
base; upper half very calcareous------
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Ft
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172.

173.
174.
175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

Shale, medium-gray, few thin, medium-
and dark-gray carbonaceous shale
interbeds; few very fine grained sand-
stone interbeds up to 1 ft thick-------

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------

Shale, medium-gray, thin-bedded, silty

Shale, light-grayish-brown, very carbo-
naceous, silty, abundant coal frag-

Shale, medium-gray, thin-bedded, silty,
sandy, upper 6 in carbonaceous ------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty -----------
Shale, medium-gray, thin and poorly bed-
ded ------mmmmm e
Sandstone, medium-light-gray, very fine
grained, silty, thin siltstone-shale in
basal 1 ft-----==--cmmccmmacmacaaaaas

Shale, medium-gray, poorly bedded,
silty, few fossil roots-----~----------
Sandstone, medium-light-gray, very fine

to fine-grained, thin-bedded, very cal-
careous, few shaly interbeds in basal 2
ft; ironstone and pyrite nodules ------
Shale, medium-gray to light-grayish-
brown, thin-bedded, upper 2 ft poorly
bedded, few fossil roots -------~-----
Shale, light-grayish-brown to brown, very
carbonaceous, silty, coaly, abundance
of fossil plant fragments-------------
Shale, medium-gray, poorly bedded, con-
torted lens-shaped beds, possible fault

Sandstone, medium-light-gray, medium-
to fine-grained, thin and irregularly
bedded, silty -----------uncmmmmennnn

Shale, medium-gray in basal 1Y2 ft, upper
part grayish-brown, a few fossil root-
lets, silty-----------ccmomommmcas

Coal, impure, shaly ------------uounu--

Shale, medium-gray, thin and evenly bed-
ded ------mmmme e

Sandstone, light-gray, very fine to fine-
grained, thin-bedded, very calcareous,
pyrite nodules, fossil roots in upper

Shale, medium-gray to dark-gray, poorly
bedded, fossil roots, upper 4 in very
carbonaceous -----------=-ceccamaaan

Sandstone, medium-light-gray, fine- to
very fine grained, thin and irregularly
bedded, crossbedded, basal 4 in very
friable, upper part very calcareous----

Shale, medium-gray, thin-bedded, upper
2Y> ft very carbonaceous, fossil plant
fragments ----------comemmomaoa

Sandstone, light-gray, very fine to fine-
grained, massive-bedded, dark and
light mineral grains, solution cavities,
basal 3 ft contains calcareous concre-

Thickness

Ft

11

25

17

in

194.

195.

196.
197.
198.
199.
200.
201.
202.
203.
204.
205.

206.

207.

208.

209.

210.

211.
212.

213.

214.

215.

216.

217.

218.

Shale, medium-gray to dark-gray, thin
and evenly bedded, silty, few carbo-
naceous laminations at base and top --

Sandstone, basal 3 ft thin-bedded, very
silty, upper part very fine grained,
MASSIVE ~=----=--=-ommm oo

Underclay, medium-gray, sandy, silty,
fossil rootlets -------------cceonnann-

Coal, brown, banded, abundance of

Shale, light-grayish-brown -------------
Shale, medium-gray, thin-bedded -------
Limestone, medium-gray, brittle, frac-

Shale, medium-gray, thin-bedded -------
Sandstone, light-gray in basal 5 ft,
medium-light-gray in top 3 ft, very fine
to fine-grained, massive-bedded------
Underclay, medium-gray, fossil roots ---
Shale, grayish-brown, thin-bedded, very
carbonaceous, coal fragments --------
Coal, brownish-gray, resin blebs, fine to
medium cleats -------------coomomnnn
Shale, medium-gray, silty in upper 4 ft,
slightly bentonitic, top channeled and
filled by unit 207 ----------cucnueu--
Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, very
calcareous------------------co------
Shale, medium-gray, thin and evenly bed-
ded; 1-ft-thick ironstone lens 6 in
above base; 3-in-thick carbonaceous
zone 6Y2 ft above base; '1Y2-ft-thick
carbonaceous zone 32 ft below top --
Sandstone, medium-light-gray, light min-
eral grains, silty, very calcareous,
upper 8 in very calcareous-----------
Shale, medium-gray, thin and evenly bed-
ded, abundance of calcareous ironstone
and scattered sandstone lenses; 3-in-
thick limestone at base; scattered sand-
stone lenses; 1-ft-thick sandstone lense
20 ft above base; 3-in-thick carbona-
ceous shale 6 in below top contact ---

Sandstone, medium-light-gray, thin-
bedded, silty ---------=--=---ccmu-o-
Shale, medium-gray, thin and evenly bed-
ded, silty------------ccccmmoono
Shale, medium-gray to dark-grayish-
brown, abundant coal fragments near
tOP —--= - mm oo
Shale, medium-gray to light-grayish-

brown, carbonaceous in places, few
siltstone lenses up to 2V2 ft thick; 1-ft
carbonaceous zone above base -------
Sandstone, medium-light-gray, very fine
grained, silty, fossil plant fragments--
Shale, medium-gray, thin and evenly bed-

Sandstone,
nodules
Shale, medium-gray, thin and evenly bed-
ded - -mnmmmmmmm e meeee

medium-light-gray, pyrite

Appendix

Thickness
Ft in
3 6
8 0
1 0
6

7

5

1 3
2 6
8 O
2 6
8

8

5 0
17 6
33 0
5 0
31 0
1 10
2 6
4 6
20 0
1 6
2 6
5 0
3 0
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74

219.

220.

221.
222.
223.

224,

225.

226.

227.
228.
229.

230.

231.

232,

233.
234.

235.

236.
237.

238.

239.

240.

241.

242,

243.

Siltstone, medium-gray, thin and irregu-
larly bedded -----------ccmcmcamanann
Shale, medium-gray to dark-gray, thin
and evenly bedded, slightly carbona-

Shale, medium-gray to medium-dark-
gray, thick-bedded, slightly bentonitic-
Sandstone, medium-light-gray, fine-
grained, thin-bedded, very calcareous,
very friable, very silty, shale interbeds-
Shale, medium-gray to medium-dark-
gray, thin-bedded, coal zone 5 ft above
base slightly bentonitic; 2-in-thick coal
zone at top -------~---cccce-ooooono-
Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, very
calcareous---------------coouomooonn
Underclay, medium-gray, poorly bedded,
fossil rootlets, silty, few coal frag-

Sandstone, medium-light-gray, thin-
bedded, silty -----------cmuomommono-
Shale, medium-gray, thin-bedded, very
silty, sandy---------=cccencccecaan
Sandstone, light-gray, fine-grained, thin-
bedded, few carbonaceous laminations
Shale, medium-gray to light-grayish-
brown to medium-dark-gray, coal frag-
ments, locally slightly bentonitic -----
Sandstone, medium-light-gray, fine-
grained, thin- to thick-bedded, lens-
shaped beds, shale in upper 2 ft------
Shale, medium-gray, thin-bedded, silty,
sandy, gypsum crystals, iron-stained,
carbonaceous in top Y2 in------------
Shale, light-grayish-brown, silty, sandy,
very carbonaceous, coal fragments ---
Bentonite, light-brown to light-olive-gray
with gypsum crystals, calcareous-----
Sandstone, medium-light-gray, very fine
grained, pyrite nodules, upper 2 ft very
Silty =--=--ememe e
Shale, medium-gray to light-brownish-
gray, thin and evenly bedded --------
Sandstone, light-gray, fine-grained, thick-
bedded, silty, fossil roots------------
Shale, light-gray, in basal 8 in; upper part
light brownish gray, volcanic ash bed
contains crystallites -----------------
Sandstone, medium-light-gray, very fine
to fine-grained, thin- to thick-bedded,
very calcareous, pyrite nodules, shale
chips in basal 4 in, lens-shaped beds -
Shale, medium-gray, thin and evenly bed-
ded -------m-mem e
Sandstone, medium-light-gray, thin-
bedded, silty, lens-shaped, contains 6-
in-thick shale lens 8 in below top ----
Shale, medium-gray, thin and evenly bed-
ded ----oomommm e
Shale, light-grayish-brown, very carbo-
naceous, contains l-in-thick impure

Thickness

Ft in
30
6 0
3 6

10 0

32 0

10 6

20 0
4 6
8

2 6
S 6
7 0
9 0
4 0
1 2
6

4 2
4 6
3 6
2 0

20 O
4 0

21 0
3 0

244.
245.

246.

247.

248.

249.
250.

251.
252.
253.

254.
255.

256.
257.

258.

259.

260.
261.
262.

263.

264.

265.

coal, lens-shaped beds in central part of
UNit---em = mme e mm e en

Shale, medium-gray, poorly bedded, very
Silty =-- - oo
Limestone, medium-gray, upper 2 ft con-
tains 50 percent shale lenses ---------
Sandstone, medium-light-gray to gray,
very fine grained, grades massive- to
thin-bedded upward, silty at top of
UNite-mem e mmmo o e
Shale, medium-gray to light-gray to light-
brownish-gray, few carbonaceous beds
with coal fragments -----------------
Sandstone, medium-light-gray, fine-
grained, silty in basal 1 ft, contains
siltstone coated with iron oxide, silty
interbeds - ------===-eccmcmcmaeeao
Shale, medium-gray, thin and evenly bed-
ded, contains 8-in-thick carbonaceous
shale 4 ft above base----------------
Underclay, medium-gray, nonbedded,
fossil rootlets, upper 8 in very silty,
carbonaceous ---------=-------------
Coal, bright, fine to medium cleats -----
Shale, medium-gray, nonbedded--------
Sandstone, thin-bedded, fine-grained,
silty, fossil roots at top--------------
Coal, brownish-gray, bony -------------
Shale, medium-gray, thin-bedded, bento-
DitiC == === m o e
Sandstone, medium-light-gray,
bedded, silty ---------------"mauonn-
Shale, medium-gray, slightly bentonitic,
coal fragments at top----------------
Sandstone, medium-light-gray, very fine
grained, thin-bedded, crossbedded,
very calcareous, pyrite nodules-------
Shale, medium-gray, thin-bedded, few
carbonaceous plant fragments, siltstone
and sandstone interbeds; 6-in-thick car-
bonaceous shale at base -------------
Sandstone, medium-light-gray, thin- to
massive-bedded, silty, upper 5 ft shaly
and Silty ---------cmcmmmemmeoen
Shale, medium-gray; 4-in-thick carbonac-
eous zone 2Y2 ft above base; becomes
sandy at top ~~---------=-mmemnuooonn
Sandstone, medium-light-gray, very fine
to fine-grained, massive-bedded, silty,
upper 4 ft very calcareous -----------
Shale, medium-gray, nonbedded, bento-
nitic, volcanic ash fragments; 8-in-
thick carbonaceous zone 5 ft above
base; 1-ft-thick thin-bedded bony coal
10 ft above base; 2-ft-thick carbona-
ceous zone 20 ft above base ---------

Siltstone, medium-gray, thin-bedded,
very fine grained, top part sandy and
shaly------------u--- B

Shale, medium-gray to light-grayish-
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Thickness
Ft in
8

4 0
3 0
4 6
6 6
4 0
10 0
2 6
7

1 4
2 0
9

3 6
2 6
4 0
4 6
20 6
10 0
14 0
25 0
26 0
2 0
3 6



266.

267.
268.

269.
270.
271.
272.

273.

274.

275.

276.

271.

278.

279.
280.

281.

282.

283.
284.

28s5.

286.
287.

288.

289.
290.

291.
292.

293.

294.

Shale, grayish-brown, very carbona-

Ceous, Silty---=--n-mmmecemmamaaaas
Shale, medium-gray, thin-bedded -------
Sandstone, light-gray, fine- to medium-

Shale, medium-gray, thin and poorly bed-

ded, upper 1 ft very silty ------------
Underclay, medium-gray, fossil rootlets -
Coal, brown -----------cccmmcmmoo
Shale, light-grayish-brown, carbona-

Sandstone, medium-light-gray, thin- to
thick-bedded, silty, few shale inter-
beds --------mom e

Underclay, medium-gray, fossil rootlets,
very Silty---------cmmmimeeeeoen

Shale, light-grayish-brown, very carbo-
naceous, abundant fossil plant frag-

Shale, medium-gray,
slightly carbonaceous----------------
Sandstone, medium-light-gray, silty, fos-
sil plant impressions, contains few
shale interbeds-----------vonuocannon
Shale, medium-gray, thin-bedded, con-
tains 1-ft-thick siltstone lens 6 in below
top, well-preserved rootlets near top

Siltstone, medium-gray, thick-bedded ---
Shale, medium-gray, thin and evenly bed-
ded -----mmem e
Sandstone, medium-light-gray, very fine
grained, silty, shaly, very calcareous,
fossil roots, ironstone 4 ft below top;
2-ft-thick shale interbeds near top ----
Shale, medium-gray, thin and evenly bed-
ded-------c-mmem el
Limestone, medium-gray, hard, brittle --
Sandstone, medium-light-gray, fine-
grained, silty, pyrite nodules, very cal-
CATEOUS ---==~====e=cmcemmonncncoons
Shale, silty, carbonaceous, abundant coal
fragments --------cccceomaioonanans
Shale, medium-gray, thin-bedded, silty--
Sandstone, medium-light-gray, thin-
bedded, silty, abundant coal frag-

Siltstone, medium-gray, fine-grained
sandstone and shale interbeds; fossil
roOts at top--------=-======-=-=-oo--

Shale, medium-gray, thin-bedded, silty--

Shale, light-grayish-brown, thin-bedded,
silty, very carbonaceous, few fossil
roots, abundant fossil plant fragments-

Coal, brown, resin blebs, fine cleats ----

Shale, light-grayish-brown, silty, very
carbonaceous, coal fragments, few fos-
sil rootlets----------=---ccmommeono

Underclay, medium-gray, nonbedded,
silty, fossil rootlets------------------

Shale, light-grayish-brown, thin-bedded,
silty, very carbonaceous -------------

Thickness
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295.

296.

297.
298.

299.
300.

301.

302.

303.
304.

305.

306.

-307.

308.

309.
310.

311.

312.
313.
314.
315.
316.
317.
318.

319.

320.

Sandstone, medium-light-gray, thin-
bedded, crossbedded, silty, pyrite nod-

Shale, light-grayish-brown, silty, very
carbonaceous, coal fragments --------
Shale, medium-gray, bentonitic---------
Sandstone, medium-light-gray, very fine
to fine-grained, massive-bedded, few
calcareous solution cavities --------- -
Shale, medium-gray, thin and evenly bed-

Shale, grayish-brown, thin-bedded, silty,
abundant coal fragments, few fossil

Coal, resin, thin-banded, blebs, top chan-
neled and filled by unit 302----------
Sandstone,  light-gray, fine-grained,
- massive-bedded, crossbedded, silty,
solution cavities, lens-shaped beds ---
Shale, medium-gray, thin and evenly bed-
ded---------mcmmem e
Shale, light-grayish-brown, nonbedded,
very carbonaceous, gypsum crystals --
Shale, medium-gray, thin- to poorly bed-
ded, basal 1 ft 2 in very sandy, includes
7-in-thick light-olive-gray bentonite

Sandstone, medium-light-gray, fine- to
medium-grained, nonbedded, base fills
channel in unit 305, top 1 ft calcareous-

Shale, medium-gray, few carbonaceous

Shale, dark-grayish-brown, thin-bedded,
silty, very carbonaceous, fossil plant
fragments -----------cmommcmomoeann

Shale, medium-dark-gray, thin and
evenly bedded ------------oomcnonno-

Sandstone, medium-light-gray, very fine
grained, thin-bedded, silty-----------

Shale, medium-gray, thin and evenly bed-
ded; 6-in-thick light-grayish-brown
zone 1 ft above base; 6-in-thick carbo-
naceous zone 6 ft above base; 2-ft-thick
bentonitic zone 3 ft below top -------

Sandstone, medium-light-gray, silty, fos-
8il FOOtS == ==---ccmcccc e

Shale, medium-gray, thin and evenly bed-

Siltstone, medium-gray, fine-grained,
sandy -----------c-iemcmo e

Shale, medium-dark-gray, thin and
evenly bedded, carbonaceous --------

Sandstone, medium-light-gray, thin-

Shale, medium-gray, thin and evenly bed-
ded, very fine grained, sandy lenses--
Siltstone, medium-gray, very fine grained
sandstone and ironstone beds, shaly --
Shale, medium-gray to light-gray, silty,
poorly bedded; 1-ft-thick black, carbo-
naceous, sooty zone at the top -------
Sandstone, medium-light-gray, very fine
to fine-grained, thin- to massive-

Appendix

Thickness
Ft in
4 6
3 0
2 6
27 0
1 6
1 8
7

4 6
1 0
1 8
7 10
4 6
7 0
2 0
4 2
2 6
11 0
2 6
4 0
2 0
3 4
1 6
2 0
4 0
3 6
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321.
322.
323.
324.

325.

326.

327.

328.
329.

330.
331.
332.
333.

334
33s.

336.

337.

338.
339.

340.

341.

342.
343.
344,
345.
346.
347.

348.

bedded, solution cavities, pyrite nod-
ules, upper 8 in thin-bedded, very cal-
CATEOUS -==--=-=============-=ooooeooo
Shale, medium-gray, thin and evenly bed-
ded, basal 1 ft very silty-------------
Siltstone, medium-gray, grades into sand-

Shale, medium-gray, thin and evenly bed-
ded----=-mcommem e
Sandstone, medium-light-gray, very fine
grained, thin-bedded, calcareous -----
Sandstone, light-gray, fine- to medium-
grained, few siltstone beds, few shale
chips, very friable ----------=-------
Shale, medium-gray, thin-bedded, silty,
sandy ------=-----cccmcacnoaooaaa
Sandstone, light-gray to medium-light-
gray, very fine to fine-grained; 4-in-
thick ironstone lens 16 ft above base -
Shale, medium-gray, thin-bedded -------
Limestone, medium-gray, brittle, frac-
tured, abundant iron stains; 1Y/2-ft-thick
very calcareous sandstone 1 ft below
tOP == == == -mmmmmmm e en
Shale, medium-gray, thin and evenly bed-
ded, sandy at top -----------=-ncu--

Siltstone, medium-gray, thin-bedded,
shaly----==---cccmcmmmc
Shale, medium-gray, poorly bedded,

silty, sandy------------aceeocomaannn
Sandstone, light- to medium-gray, very
Silty ~---mommm e
Siltstone, medium-gray, poorly bedded--
Siltstone, medium-gray, poorly bedded,

Siltstone, medium-gray, fine-grained, iron-
stained, calcareous, abundant fossil

Shale, medium-gray, poorly bedded,
silty, sandy----~--------=mcccoan
Sandstone, light-gray to medium-gray,
fine-grained, massive-bedded, cross-
bedded-----~---enccmmmei o
Shale, medium-gray; 10-in-thick siltstone
lens 1 ft 3 in above base ------------
Sandstone, light-gray to medium-gray,
fine-grained, massive-bedded, cross-

Shale, medium-gray, thin-bedded to non-
bedded, becomes sandy upward ------
Sandstone, light-gray to medium-gray,
fine-grained, massive-bedded, cross-

Shale, medium-gray, thick-bedded ------
Sandstone, medium-light-gray, silty, iron-
stone band ------------c-cmononooon
Shale, medium-gray, thin and evenly bed-
ded, grades sandy upward -----------
Sandstone, light-gray, very fine grained,
siltstone-shale interbeds, silty --------
Sandstone, medium-light-gray, very fine
grained, silty, calcareous, top very iron

Thickness
Ft in
3 8
8 0
5 6
4 0
3 0
27 0
1 6
18 0
2 2
5 0
5 0
2 6
2 0
1 1
3 0
4 2
4 0
1 8
1 10
17 6
4 0
1 9
2 6
1 0
1 10
2 6
3 0
6 0

stained, abundant fossil piant impres-

349. Shale, medium-gray to light-gray, poorly
bedded, silty, slightly bentonitic -----

Total measured thickness of main

body of Mesaverde Formation -- -

White sandstone member:

350. Sandstone, light-gray, fine-grained, thick-
bedded to massive, pyrite nodules,
fractures filled with quartz, crossbed-
ded ------mmmmm e

351. Siltstone and very fine grained sandstone,
medium-gray, nonbedded, grades into
sandstone upward -------------------

352. Sandstone, medium-light-gray, massive-
bedded, silty ------------c-cccmuom-
353. Shale, very silty, sandy, lens-shaped
beds ----=-e-cemmm e
354. Sandstone, light-gray, very fine to fine-
grained, thick-bedded to massive,
crossbedded ----------cacmcacacnaann
355. Shale, medium-gray to medium-light-
ErAY --=- - oo
356. Siltstone, medium-gray, fine-grained,
thin-bedded, sandy in basal 1 ft------
357. Shale, medium-gray, poorly bedded, very
silty, sandy interbeds----------------
358. Sandstone, light-gray, very fine to fine-
grained, crossbedded, dark and light
mineral grains, pyrite nodules--------
359. Shale, medium-gray, poorly bedded,
slightly bentonitic-------------------
360. Sandstone, light-gray, basal 15 ft thin-

bedded, crossbedded, solution cavities,

pyrite nodules; 1-ft-thick silty-shaly
interbeds with iron stains, carbona-

ceous zones, abundant iron stains ----

361. Sandstones, light-grayish-brown, fine-
grained, shaly, silty, very carbona-

362. Shale, light-grayish-brown, thin-bedded,
silty, sandy, carbonaceous, abundant
fossil plant material, iron stains ------
Total measured thickness of white
sandstone member of Mesaverde
Formation ----------ceeeueeuann

Total measured thickness of Mesa-
verde Formation----------------

Meeteetse Formation:

363. Shale, dark-grayish-brown, thin-bedded,
bony, coal band --------------------

364. Shale, light-grayish-brown, poorly bed-
ded, very sandy, silty ---------------

365. Sandstone, light-gray, fine- to medium-
grained, thin-bedded to massive, cross-
bedded, upper 5 ft calcareous and thin-

366. Sandstone, light-brownish-gray, very fine
grained, carbonaceous, very silty,
abundant fossil plant material; 6-in-
thick shale 2 ft below top; top 2 ft
ironstone, very iron stained ----------
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367.

368.

369.

370.

371.

372.

373.

374.

375.

376.

377.

378.

379.

380.

381.

382.

383.

384.
385.

386.
387.

388.

Shale, medium-gray to medium-light-
gray, irregularly bedded to nonbedded,
sandy, silty, few fossil roots ---------

Underclay, medium-grayish-brown,
sandy, silty, abundant fossil plants and

Shale, dark-grayish-brown to black, thin-
bedded, silty, very carbonaceous, scat-
tered coal chips and lenses, sulphur-
stained -----~----cccmcmmmaoioon

Sandstone, very light gray, very fine
grained, thin and irregularly bedded,
silty, fractures filled with gypsum ----

Shale, medium-brownish-gray, poorly
bedded, fossil plant fragments, carbo-
NACEOUS === - == =====-ommmmmmmcomooone

Sandstone, very light gray, very fine
grained, thin and irregularly bedded,
Silty ----mmme e

Shale, medium-grayish-browa, few black
carbonaceous lenses up to 1 in thick,
silty, scattered fossil plant fragments -

Sandstone, light-gray, very fine grained,
thin- to thick-bedded ----------------

Shale, dark-grayish-brown to black, very
carbonaceous, scattered fossil plant
fragments, contains coalified log,
bright --------mccmemei o

Shale, medium-gray, thin- to poorly bed-
ded; 6-in-thick very fine grained sand-
stone lens 6V ft above base ---------

Shale, dark-grayish-brown to black,
abundant fossil plant fragments, carbo-
naceous coal fragments, sulphur-

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in top 3 in--------
Bentonite, light-olive-gray to light-
yellowish-gray, poorly bedded to non-
bedded-----------nmmmmmmi e
Shale, light-brownish-gray, thin-bedded,
slightly carbonaceous, few silty lenses
up to 2 in thick-----------=-----o---
Sandstone, very light gray, very silty,
very shaly, fossil plant fragments ----
Underclay, medium-brownish-gray, coal
fragments, very silty, fossil root and
plant fragments ------------ccoonnnn
Coal, very dull, few bright lenses, bony,
very impure, shale lenses------------
Shale, medium-brownish-gray, carbona-
ceous, thin-bedded------------------
Underclay, medium-gray, thin and irreg-
ularly bedded, very sandy and silty,
fossil root fragments ----------------
Shale, medium-gray, thin-bedded -------
Sandstone, light-gray, very fine grained,
crossbedded, thin- to thick-bedded,
silty, iron stains ---------===cauaaan-
Shale, medium-gray, thin-bedded,
slightly bentonitic; 4-in-thick bentoni-
tic zone 7 ft above base; carbonaceous
in top 6 in, weathered---------------

Thickness
Ft in
5 0
1 0

1 2
2 0
9

1 7
i1 0
1 1t

1 0
12 0
1 6
2 0
1 2
5 6
5 0
1 3
9

1 1
8

10

2 8
23 6

389.

390.

391.

392.

393.

394,

395.

396.

397.

398.

399.

. Underclay,

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, very silty, pyrite
nodules --------ocemmmo e

Shale, medium-gray to medium-dark-
gray, thin-bedded, slightly carbona-

Coal, dull, impure, very bony, scattered
shale partings--------------=c-"uc---
Sandstone, light-gray, very fine grained,
thin- to thick-bedded, very silty, plant
fossils in basal 2 in, pyrite nodules---
Underclay, light-brownish-gray, thin- to
poorly bedded, abundant fossil plant
and root fragments ------------------

Siltstone, light-gray, sandy, few root and
plant fossils ----------=-s-cmnmnanans

Underclay, medium-brownish-gray, thin-
bedded, fissile, carbonaceous, slightly
silty, scattered coal fragments, gypsum
crystals, fossil root and plant frag-

Shale, dark-gray to black, thin-bedded,
carbonaceous, coaly, scattered coal
and fossil plant fragments -----------

Siltstone, light-gray, thin and irregularly
bedded, sandy, 20 percent light-gray
shale interbeds----------------------

Sandstone, light-gray, thin-bedded, very
silty, highly iron stained in top 2 ft---

Shale, medium-gray, 10 percent silt
lenses up to 2 in thick---------------

light-brownish-gray, silty,

hard, carbonaceous in top 4 in with
scattered coal fragments, fossil roots,
abundant fossil plant fragments ------

Base of unnamed coal bed

401.
402.
403,

404.

Coal, bright to dull, slightly impure-----
Coal, bony, impure, bright laminations- -
Shale, medium-brownish-gray, carbona-

Coal, bright to dull, fine cleats, sulphur-
stained - --------=mcmemmmomeee e

Top of unnamed coal bed

405.

406.

407.

408.

409.

410.

Underclay, medium-gray, silty, fossil
plant and root fragments-------------
Shale, dark-gray to black, very carbona-
ceous, scattered coal laminations -----
Underclay, medium-gray, abundant mica,
carbonaceous in upper 4 in, fossil plant
fragments -------------ooeomoaonans
Sandstone, medium-gray, very fine to
fine-grained, thin- to thick-bedded,
crossbedded, solution cavities, few
interbeds of siltstone, pyrite nodules,
lower 4 ft contains 20 percent fine
carbonaceous laminations, capped by
2-in iron-stained, resistant siltstone ---
Shale, medium-gray, thin and evenly bed-
ded -----momomm oo
Shale, medium-brownish-gray, carbona-
ceous, abundant fossil plant fragments-

Thickness

Ft in
5 4
4 10
11
30
6
7
10
4
6 11
7 0
9 0
1 10
10
8
1
1 8
6
6
1 4
19 6
6
3
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411.

412.

413.

414.

415.

416.

417.

418.
419.

420.

421.

422.

423.

424,
425.

426.

427.

428.

429.

430.

431.

432,
433.

434.

Shale, dark-brownish-gray, carbona-
ceous, coaly laminations-------------
Sandstone, light-gray to medium-gray,

thin to thick and irregularly bedded,
crossbedded, light and dark mineral
grains, well-sorted, pyrite nodules,
interbeds of shale and siltstone-------
Shale, medium-gray, thin and evenly bed-
ded, sandy, thin interbeds of friable
sandstone -------------co-ooaoaoonoo
Sandstone, light- to medium-gray, very
fine to fine-grained, friable ----------
Shale, medium-gray, thin and evenly bed-
ded, thin sandstone interbeds, 10 per-
cent carbonaceous beds in upper third
of unit -----------cme
Shale, medium-gray, thin and irregularly
bedded, 30 percent siltstone interbeds-
Sandstone, medium-gray, very calcare-
ous, lower 3 ft is thin and evenly
bedded, siity, upper 10 in is friable and
nonresistant -------------cocooooaooo
Shale, medium-gray, thin and evenly bed-
ded, siltstone 3 in thick at base ------
Sandstone, light- to medium-gray, fine-
grained, crossbedded, silty, friable ---
Shale, medium-brown to gray, carbona-
ceous, thin and irregularly bedded,
bentonitic -----------ccmommaeaaaan
Shale, medium-gray, thin and evenly bed-
ded -----mmmmm e
Shale, medium-brownish-gray, carbona-
ceous, thin and evenly bedded, bento-
nitic in upper half of unit------------
Siltstone, medium-gray, thin and irregu-
larly bedded, very calcareous, iron-
stained, resistant -------~---==ccocans
Shale, medium-gray, thin and evenly bed-
ded
Shale, medium-brownish-gray, carbona-

Sandstone, medium-gray, fine- to medium-
grained, very carbonaceous, abundant
fossil plant fragments, friable --------

Shale, medium-gray, thin and evenly bed-
ded ------mmmoo e

Shale, dark-brownish-gray, carbona-
ceous, upper half of unit very bento-
nitic, abundant fossil plant fragments

Shale, medium-gray, thin and evenly bed-
ded, sandy ----------cmommomeme

Shale, medium-brownish-gray, carbona-
ceous, interbeds of gray shale, abun-
dant fossil plant fragments-----------

Sandstone, medium-gray, fine-grained,
friable, silty, shale interbeds, light and
dark mineral grains, deeply weathered-

Sandstone, light-tomedium-gray, medium-
grained, highly iron stained

Sandstone, light- to medium-gray, fine- to
medium-grained, friable -------------

Shale, medium-gray, thin and evenly bed-
ded, bentonitic-------------ccunuunon

Thickness
Ft in
4

18 0
11 4
1 4
16 0
9 4
5 0
4 10
2 10
5 4
4 10
10 4
1 5
10

1 0
6 0
4 8
1 6
2 6
9 8
40 6
1 2
16 0
8 0

435.

436.

437.

438.

439.

41.

442,

443,
444,

445.

Sandstone, light-medium-gray, fine- to
medium-grained, friable -------------
Shale, medium-gray, thin and evenly bed-
ded, basal 10 in carbonaceous -------
Sandstone, medium-gray, fine- to medium-
grained, fossil plant fragments -------
Shale, medium-gray, thin and evenly bed-
ded, carbonaceous, sandy, bentonitic
in upper few inches ----------~c-----
Sandstone, medium-gray, very fine
grained, highly carbonaceous --------

. Sandstone, medium-gray, very fine to

fine-grained, very carbonaceous, fria-
ble, deeply weathered ---------------
Shale, medium-dark-brownish-gray, car-
bonaceous, friable, sandy, basal 6 in
contains coal fragments; 1-ft-10-in-
thick sandstone interbeds 6 in above
base -----------omce e
Shale, dark-brownish-gray, carbona-
ceous, coaly laminations, basal 8 in
resistant------~---c--mcoomoamooonon
Bentonite, medium-olive-gray ----------
Shale, dark-brownish-gray, carbona-

Bentonite, medium-olive-gray, abundant
fossil plant material -------==-=------

Base of Welton coal bed

446. Coal, dull, few bright bands, impure, fine
to medium cleats, shale laminations --
447. Shale, dark-brownish-gray, carbona-
ceous, abundant coaly fragments -----
448. Sandstone, medium-gray, very fine to
fine-grained --------- B R T
449. Underclay, very sandy, abundant fossil
plant and root fragments-------------
450. Shale, very dark brownish gray, carbona-
CEOUS ============momooooo
451. Coal, very impure, dull, few bright
bands, shale laminations, gypsum crys-
tals, resin blebs, fine to medium cleats,
upper S in mostly bright-------------
452. Shale, medium-gray, thin and evenly bed-
ded-------mmmmmm e
453. Underclay, medium-dark-brownish-gray,
abundance of fossil plant fragments,
coal laminations --------------------
454. Coal, bright and dull bands, shale, very
impure, resin blebs, upper 3 in mostly
bright --------ccmcmcmi e
Top of Welton coal bed
455. Bentonite, medium-olive-gray ----------
456. Shale, very dark brownish gray, thin and
evenly bedded, carbonaceous --------
457. Shale, very dark brownish gray, thin and
evenly bedded, carbonaceous --------
458. Shale, basal 12 ft dark-brownish-gray,
nonbedded ----------c-omcmmeonaaann
459. Underclay, medium-olive-gray, contains
fossil plant fragments ---------------
460. Shale, medium-dark-brownish-gray, thin

and irregularly bedded, very bento-
NitiC -=====mmmmmmmcmcm oo
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461.
462.

463.
464.

465.
466.

467.

468.

469.

470.
471.
472.
473,
474.

475.

476.
4717.

478.
479.

480.

481.

482.

483.

484.

485.

486.

487.

Bentonite, medium-olive-gray ----------
Shale, dark-brownish-gray, carbona-
ceous, abundant fossil plant fragments-
Shale, olive-gray, sandy, bentonitic-----
Shale, dark-brownish-gray, carbona-
ceous, thin and irregularly bedded----
Shale, thin and evenly bedded, carbona-
ceous in upper 2 ft------------------
Shale, medium-gray, thin and evenly bed-
ded ---------omm e
Sandstone, medium-gray, very fine
grained, thin- to thick-bedded, iron-
stained, very calcareous, resistant,
pyrite nodules, basal 2 ft contains fossil
roots up to 14 in long; top 6 in carbon-
ACEOUS ~--===-============ocoooomo-
Shale, thin and evenly bedded, dark-
brownish-gray in basal 2 in, next 12 in
very dark gray to black, top 3 in
medium-brownish-gray; carbonaceous,
scattered gypsum crystals------------
Sandstone, friable, bentonitic in base,
carbonaceous zone above, highly

Underclay, sandy, abundant fossil plant
and root fragments ------------------
Shale, carbonaceous, coal fragments ----
Bentonite, medium-dark-olive-gray, sandy
Shale, medium- to dark-brownish-gray,
carbonaceous -------------eeoomono-
Shale, very dark gray to black, thin-
bedded, carbonaceous ---------------
Shale, light-olive-gray, thin- to poorly
bedded, silty, few scattered fossil plant
fragments ---------------ccmenoeonnn
Sandstone, light-gray, very fine grained,
Silty -----ome oo
Underclay, medium-gray, gypsum crys-
tals, carbonaceous in top 1 in, fossil

Sandstone, light-gray, very fine grained,
Silty -----emm oo
Underclay, light-olive-gray, sandy, ben-
tonitic, fossil roots ----=-----=ccauu---
Shale, dark-brownish-gray, thin-bedded,
carbonaceous, few scattered coal frag-

Sandstone, very fine to fine-grained, fri-
able, silty, plant fossils--------------
Shale, light-olive-gray to light-gray, thin
and evenly bedded, silty, few scattered
siltstone laminations-----------------
Sandstone, very light gray, very fine
grained, thin and irregularly bedded,
very silty----------------coooooaen
Shale, medium-light-gray, thin and
evenly bedded, scattered fossil plants-
Sandstone, very light gray, thin and irreg-
ularly bedded, very calcareous, very
Silty -----me e
Shale, medium-brownish-gray,
carbonaceous -------=-c-cacocananinn
Sandstone, light-gray, very fine to fine-
grained, silty, abundant dark and light

Thickness
Ft in
10
1 6
8
2 6
3 2
10 6
9 10
9
5 0
1 2
312
12 0
4 6
1 4
7 0
2 0
2 2
2 0
1 10
1 3
7 0
5 6
5 0
1 6
12 0
3 0

488.

489.

490.

491.

492,
493.
494,
495.
496.

497.

498.

499.

500.

501.

mineral grains, scattered ironstone
lenses up to 1 in thick, friable; 1-
ft-thick siltstone lens 13 ft above base-
Shale, light- to medium-gray, thin and
evenly bedded ---------------coonnnn
Sandstone, light-gray, fine-grained, thick-
bedded to massive, slightly silty, dark
and light mineral grains, crossbedded,
lens-shaped beds----------=----u---
Shale, medium-gray, thin- to poorly bed-
ded, very silty---------commceconn--
Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
locally crossbedded, very silty -------
Shale, medium-gray, thin and evenly bed-
ded -------mmmmemm et
Shale, light-olive-gray to light-gray, non-
bedded, hard, silty ------------------
Shale, light-olive-gray, thin and evenly

Sandstone, light-gray, very fine grained,
ripple beds, very silty, calcareous ----
Shale, medium-gray, thin and evenly bed-

Shale, medium-brownish-gray, thin-
bedded, carbonaceous, gypsum crys-
tals < - - m oo

Shale, light-olive-gray, silty, scattered
siltstone lenses up to Y2 in thick------

Sandstone, very light gray, very fine
grained, thick-bedded to massive in
lower half of unit, thin- to thick-bedded
in upper half, silty, micaceous -------

Shale, medium-gray, thin- and to poorly
bedded, silty, scattered fossil plant
fragments -----~--c-voomommommmeoo

Shale, light-yellowish-gray, thin-bedded,
silty, abundance of gypsum----------

Total measured thickness of Mee-
teetse Formation------~---------

Unconformity
Lance Formation:

502.

503.

504.

505.

506.

Sandstone, very light gray, very fine to
fine-grained, thick-bedded to massive,
pyrite nodules, few shale chips in basal
3 ft, solution cavities, micaceous, dark
and light mineral grains -------------

Shale, medium-gray, thin and evenly bed-
ded, silty, slightly carbonaceous in
basal 1 ft, abundant scattered petrified
wood on surface ----------=-=--c-uu-

Sandstone, very light gray, fine-grained,
thick-bedded to massive, crossbeds,
abundance of dark and light mineral
grains, scattered shale lenses up to 1 ft
thick, calcareous, few solution cavi-
ties, iron stained in top 3 ft----------

Shale, medium-gray, thin and evenly bed-
ded ----cmcmmme e

Sandstone, medium-light-gray, very fine
grained, silty, abundant dark and light
mineral grains, very calcareous, very
iron stained-------~---c-commoomooann
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Ft

15

621

159

58

in

IO\ =)

oo

[=]
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80

507.

508.

509.
510.
511,
512,

513.

5i4.

515.
516.

517.

518.

519.
520.
521.

522.

523.

524.

525.

526.
527.

528.

529.

530.

531.
532.

Shale, medium-gray, thin and irregularly
bedded, weathered ------------------
Sandstone, very light gray, very fine
grained, thick-bedded to massive, non-
calcareous, slight petroleum stain, base
sharp and undulatory --------~-------
Shale, medium-gray, thin and evenly bed-

Siltstone, medium-gray,
stained, sandy ------------cccocomnnn
Shale, medium-gray, weathered --------
Sandstone, light-gray, very fine grained,
thin-bedded, scattered carbonaceous
matter, weathered-------------------
Underclay, medium-light-gray, nonbed-
ded, very silty, fossil rootlets, pyrite
nodules ----------mcecmamaoaaaa
Sandstone, very light gray, very fine
grained, solution cavities, resistant ---
Shale, medium-gray, nonbedded--------
Sandstone, very fine to fine-grained, thin-
to thick-bedded, silty, dark and light
mineral grains, pyrite nodules, base
sharp and undulatory, few fossil roots
At tOp === ==-=-= == mmmmmm e meeeeeeees
Shale, medium-gray, thin and irregularly
bedded, bentonitic in upper 1 ft------
Sandstone, very light gray, very fine to
fine-grained, thin- to thick-bedded,
crossbedded, silty, noncalcareous,
pyrite nodules, weathered------------
Shale, medium-gray, thin and evenly bed-
ded, scattered fossil plant fragments --
Sandstone, light-gray, very fine grained,
silty, nonresistant -------------------
Shale, medium-gray, thin and evenly bed-
ded --------omeiee e
Sandstone, light-gray, very fine grained,
silty, thick and irregularly bedded,
very calcareous, iron-stained---------
Shale, medium-gray, thin and evenly bed-
ded ----comommmm e
Sandstone, very light gray, very fine
grained, very silty, micaceous, few
dark and light mineral grains---------
Shale, medium-gray, thin and evenly bed-
ded --------momme e
Bentonite, light-olive-gray -------------
Shale, medium-gray, thin and evenly bed-
ded, bentonitic, 1-ft-thick shale lens 20
ft above base; carbonaceous in top

Sandstone, very light gray, very fine
grained, thick-bedded, silty ----------
Shale, medium-gray, thin and evenly bed-
ded; 8-in-thick very fine grained, silty,
sandstone lens 8 ft above base -------
Sandstone, light-gray, very fine grained,
thin to thick and irregularly bedded,
silty, pyrite nodules -----------------
Bentonite, light-olive-gray -------------
Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded, cross-
bedded, thin and irregularly bedded

Thickness
Ft in
5 0
11 6
1 6

1 0
6 0
3 0
10 0
7 0
6 6
38 0
10 0
11 0
2 4
12 0
6 6
2 8
2 0
6 0
1 6

1 0
26 0
1 6
12 0
5 6
2 8

533.

534.

535.
536.
537.
538.

539.
540.
541.

542.

543.

544.

545.

546.

547.
548.

549.

550.

551.

552.

553.

554.

above 3 ft, dark and light mineral
grains; 2-ft-thick medium-gray shale
lens 15 ft above base----------------
Shale, medium-gray, thin and evenly bed-
ded, carbonaceous in upper half of

Sandstone, light-gray, very fine to fine-
grained, thick-bedded to massive,
pyrite nodules in lower 3 ft; from 3 ft to
8 ft fine- to medium-grained with shale
chips; above 8 ft medium-grained,
crossbedded, abundant shale chips,
fossils, pyrite nodules, solution cavi-
ties, noncalcareous------------------

Shale, light-gray to light-olive-gray, ben-
tonitic-----------m-ocomcmm oo

Sandstone, light-gray, very fine grained,
silty, thick-bedded, iron-stained ------

Shale, light-gray to olive-gray, thin-
bedded to nonbedded----------------

Sandstone, mostly very fine-grained,
some medium-grained, thin-bedded to
nonbedded, very silty, calcareous,
lens-shaped bed, fossil roots ---------

Shale, light-gray to light-olive-gray, ben-
tonitic, thin and irregularly bedded ---

Sandstone, light-gray, very fine grained,
Silty ----me oo

Shale, light-gray to light-olive-gray, ben-
tONitiC---- === - memm e

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, very silty, scat-
tered shale lenses ---------------uou-

Shale, light-gray to light-olive-gray, thin
and evenly bedded ------------------

Sandstone, light-gray, very fine grained,
thick-bedded, very silty, noncalcar-

Shale, light-gray to light-olive-gray, thin
and evenly bedded, bentonitic--------
Sandstone, very fine to fine-grained, thin
to thick and irregularly bedded, dark
and light mineral grains, silty, scat-
tered carbonaceous matter, noncalcar-

Bentonitic, light-olive-gray-------------
Sandstone, very fine to fine-grained,
thick- to massive-bedded, silty, dark
and light mineral grains, abundant dark
minerals, very silty at top -----------
Bentonite, light-olive-gray, thin and
evenly bedded, gypsum crystals------
Underclay, medium-gray to medium-
grayish-brown, carbonaceous, fibrous
gypsum, abundant fossil roots--------
Coal, bright, fine cleats, interbedded gyp-
sum crystals and sulfur stain---------
Underclay, medium-gray to medium-
brownish-gray, gypsum crystals, silty,
abundant fossil root and plant prints --
Shale, light-olive-gray, thin and irregu-
larly bedded, bentonitic -------------
Sandstone, light-gray, very fine grained,
thin to thick and irregularly bedded,

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft in
45 0
15 0
50 0

5 0
6 6
25 0
1 0
28 0
10

7

2 8
1 6

1 1

16 0
15 0
15 0

5 6
8 4
4
4
1 6
2 10



very silty, scattered fossil plant frag-

555. Shale, light-olive-gray, gypsum, crystals-

556. Sandstone, very light gray, very fine

grained, very silty, thin and irregularly

bedded, crossbedded, scattered carbon-

aceous matter------------=----------

557. Shale, light-olive-gray, bentonitic, car-

bonaceous in top 1 ft----------------

558. Sandstone, very fine grained, silty, dark

and light mineral grains -------------

559. Bentonite, medium-olive-gray, shaly ----

560. Sandstone, very fine grained, thin- to

thick-bedded,  crossbedded, silty,

gypsum-filled fractures --------------

Total measured thickness of Lance

Formation ---------------------
Unconformity

Paleocene:

Fort Union Formation, Shotgun Member:

561.

562.

563.

564.

565.

566.

567.

568.

569.

570.

571.

572.

Shale, medium-gray to light-olive-gray,
interbedded with variegated grayish-
red and olive-green, nonbedded to
poorly bedded, abundant gypsum crys-
tals, scattered siltstone and sandstone
lenses up to 1 ft thick, strike 60°, dip
10° SE, ----mmmmm e

Sandstone, light-gray, very fine grained,
thin to thick and irregularly bedded,
very silty, pyrite nodules, carbona-
ceous at 1 ft 7 in from base, scattered
solution cavities, slightly carbonaceous
At tOP - === === mmmmmmmmmmm o e

Shale, light-gray to light-olive-gray,
slight grayish-red mottling, bentonitic-

Sandstone, light-gray, very fine grained,
thin to thick and irregularly bedded,
very silty, slightly iron stained -------

Shale, light-gray to light-olive-gray, ben-
tonitic, three sandstone interbeds about
10 in thick, top 1 ft light-blue-gray and
sandy ---------m-mmeomm oo

Sandstone, light-gray, very fine grained,
thin to thick and irregularly bedded,
very silty, slightly iron stained-------

Shale, light-gray to light-olive-gray, ben-
tonitic, thin and irregularly bedded,
gypsum crystals; 6-in-thick carbona-
ceous shale lens 6 ft below top-------

Sandstone, light-gray, very fine grained,
very Silty--------m-memmomeo

Shale, light-gray to light-olive-gray, ben-
tonitic------=----m-me e m e

Sandstone, light-gray, very fine grained,
very Silty--------ecemmmieiaon

Underclay, medium-grayish-brown, silty,
gypsum crystals, abundant fossil plant
fragments ---~---------ccoooooo-

Shale, medium-grayish-brown, carbona-
ceous fossil plant fragments, silty, gyp-

Thickness

Ft

12

108

25

31

in

0
6

[l

lo

ll o

573.

574.
575.
576.
577.
578.
579.
580.

581.
582.

583.

584,

585.

586.

587.

588.

589.

590.

591.

592.

593.

594.

595.
596.
597.

598.

599.

sum crystals, scattered bright coal frag-

Shale, light-gray to light-olive-gray, thin
and irregularly bedded, scattered fossil
plant fragments -----------couocouenn

Sandstone, light-gray, very fine grained,
thick- to massive-bedded, very silty --

Shale, light-gray to light-olive-gray, silty,
bentonitic, carbonaceous in upper 6 in-

Sandstone, light-gray, very fine grained,
thick- to massive-bedded, very silty --

Shale, light-gray to light-olive-gray, gyp-
sum crystals ----------=~-c-oooonooon

Sandstone, light-gray, very fine grained,
Silty ---- e e

Shale, medium-gray -------------------

Siltstone, light-gray, sandy-------------

Shale, medium-gray to light-gray, silty--

Sandstone, light-gray, very fine grained
carbonaceous siltstone lenses, very
silty, ironstone nodules, iron-stained in
top 2 ft —---eeemm e ‘

Shale, light-olive-gray, thin-bedded -----

Ironstone band, dark-brown to black ----

Siltstone, light-olive-gray, thin-bedded to
nonbedded, silty, sandy -------------

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, very silty, basal
6 ft burrowed----------------ouonoo

Sandstone, light-gray, very fine grained,
very silty, massive-bedded in upper 10
in, iron-stained, lenticular -----------

Shale, light-gray to light-olive-gray, very
bentonitic, carbonaceous shale in top 1
T L L LT P L L

Sandstone, light-gray, very fine-grained,
thin- to thick-bedded, very silty, iron-
stained in upper 1 ft-----------------

Shale, light-gray to light-olive-gray, ben-
tonitic, scattered gypsum crystals, scat-
tered sand lenses up to 6 in thick-----

Sandstone, light-gray, very fine grained,
thin- to thick-bedded, very silty, resist-
ant bench, iron-stained --------------

Shale, light-gray to light-olive-gray, ben-
tONitiC-------=-cccomemmm oo e oe

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
very silty, iron-stained in top 6 ft ----

Shale, light-gray to light-olive-gray,
abundant bentonite, fibrous gypsum
bands ---------c--mcmemm e ee

Sandstone, light-gray, very fine grained,
crossbedded, very silty --------------

Shale, light-olive-gray, silty, bentonitic,
gypsum crystals--------------u-ooo-o

Sandstone, light-gray, very fine grained,
very Silty----------co-emmmomamao

Siltstone, light-olive-gray; 6-in-thick sand-
stone lens S ft above base; top grades
sandy -----------mmmomm oo

Sandstone, light-gray, very fine grained,
very silty, iron-stained at top --------

Thickness
Ft in
5

5 0
15 0
8 6
8

8 0
2 6
3 0

1 2
4 0
11 0
3 11
8

3 5
2 0
4 0
7 6
7 0
10 0
1 6
23 0
48 0
4 0
8 6
3 0
4 6
8 6
1 6
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601.
602.
603.

604.
605.
606.
607.
608.
609.
610.
611.
612.
613.

614.
615.

616.

617.

618.

619.
620.

621.
622.

623,
624,

625.
626.

627.
628.

Shale, light-olive-gray, thin and irregu-
larly bedded with sandstone and silt-
stone laminations up to 8 in thick ----

Sandstone, very fine grained, thin-
bedded, silty, iron-stained at top -----

Shale, light-gray to light-olive-gray, ben-
tonitic-------------mmm oo

Sandstone, light-gray to light-olive-gray,
very fine grained, thin- to thick-
bedded, dark gray shale laminations up
to 1 in thick, weathered -------------

Shale, light-gray to light-olive-gray, non-

Sandstone, very fine grained, silty, iron-
stained, resistant --------=-mooeuoaoo-
Bentonite, light-olive-gray -------------
Shale, light-olive-gray to light-brownish-
gray, carbonaceous, abundant gypsum
lenses up to 1 in thick---------------
Sandstone, light-gray, very fine grained,
very silty, weathered ----------------
Shale, light-olive-gray, thin and irregu-
larly bedded --------------ccccmcuuo-
Siltstone, medium-gray, thin- to thick-
bedded, very calcareous, resistant, iron-
stained, top grades into shale --------
Shale, medium-gray -------------------
Siltstone, light-olive-gray, nonbedded - --
Shale, light-olive-gray, thin and irregu-
larly bedded -----~---=~-cccmeouonnn
Siltstone, very iron stained -------------
Shale, light-olive-gray, nonbedded, gyp-
sum crystals ----------cc-conoomonann
Sandstone, light-gray, very fine grained,
very silty, gypsum crystals, resistant,
basal 2 ft thin-bedded, carbonaceous,
scattered coal chips and fragments up
to 1 inch in diameter; sandstone lami-
nations 1 ft thick in middle part of unit-
Shale, light-olive-gray, thin and evenly
bedded, sandy ------------uoomonn
Sandstone, light-olive-gray, very fine
grained, very silty, wedges out later-
ally along outcrop-------------------
Shale, light-olive-gray, nonbedded, silty-
Sandstone, light-gray to light-olive-gray,
very fine grained, very silty, scattered
resistant sandstone beds up to 8 in

Shale, light-olive-gray, nonbedded, silty-
Shale, light-olive-gray, nonbedded, silty,

weathers orange-gray----------------
Shale, light-olive-gray, bedded to non-

Sandstone, light-gray, very fine grained,

very Silty--------coomcmcmcmaaaa
Siltstone, light-olive-gray, nonbedded ---
Underclay, light-grayish-brown, silty,

poorly bedded to nonbedded, scattered
coal fragments, carbonaceous, fossil
plant fragments --~------------------
Shale, light-olive-gray, nonbedded, silty-
Siltstone, resistant, iron-stained, calcare-
ous, sandy -------------mcmmemaoooon

Thickness
Ft in
5 0
5 0
20 0
18 0
9 0
1 2
11 0
1 4
11 0
5 0
1 8
6

3 6
1 0

1 0
6 6
13 0
5 6
18 6
9 6
49 0
12 0
20 O
9 0
10 0
15 0
4 6
6 0
8

629.

'630.

631.

632.

633.

634.

635.
636.

Shale, light-olive-gray, thin and evenly

Sandstone, light-olive-gray, very fine
grained, silty, resistant ledges up to 8
in thick; 2-ft-thick shale lens 10 ft
above base ---~------ccccmcoconnon

Underclay, light-olive-gray to medium-
brownish-gray, carbonaceous, gypsum
crystals, silty and sandy, few coal frag-
ments, abundant fossil plant and root
fragments -------------ccmommocannan

Sandstone, very fine grained, very silty,
carbonaceous material, abundant fossil
leaf impressions --------------------

Siltstone,  medium-light-gray,  thin-
bedded to nonbedded, sandy, scat-
tered, iron-stained, resistant ledges ---

Shale, light-olive-gray, thin and irregu-
larly bedded, bentonitic -------------

Shale, light-olive-gray, nonbedded, silty-

Shale, light-olive-gray, grayish-red mot-
tling, sandy, silty -----------c-------

Total measured thickness of Fort
Union Formation, Shotgun Mem-

Unconformity

Lower Eocene:
Indian Meadows Formation:
Conglomeratic member

637.

Conglomerate, olive-gray to grayish-red,
angular to subround, fragments and
boulders up to 2 ft in diameter, abun-
dant quartz pebbles, feldspar, epidote
granitic material --------------------

Thickness

Ft

45

Measured section 14: Cody Shale and Mesaverde
Formation
Location: Hudson Quadrangle, Wyoming (7.5 min)

Start: SW-SW-NE sec. 3, T. 2 S., R. 2 E. Presented from oldest to

youngest
End: SE-NW-NE sec. 3, T. 2S.,R. 2 E.
Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.
Strike 120°, Dip 15° NE.

Upper Cretaceous:
Cody Shale:

1.
2.

S

Shale, medium-gray, silty--------------
Sandstone, medium-gray,
grained, thin-bedded ----------------

3. Shale, medium-gray, silty--------------
4.

Sandstone, medium-gray,
grained, thin-bedded ----------------
Shale, medium-gray, silty--------------
Sandstone, medium-gray,
grained, thin-bedded ----------------
Shale, medium-gray, silty--------------
Sandstone, medium-gray,
grained, thin-bedded ----------------

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.
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Thickness

Ft in
22+

4

5 8

6

62 4

4
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Thickness Measured section 15: Cody Shale through Indian
B in Meadows Formation
9. Shale, medium-dark-gray, slightly carbo- Location: Hudson Quadrangle, Wyoming (7.5 min)
naceous, few fossil TOOtlets - --------- 11 4 Star;:uiV:;tSW—SW sec. 35, T. 1 S., R. 2 E. Presented from oldest to
Total measured thickness of Cody End: SW-SE-SE sec. 35, T.1S.,R. 2E.
Shale-------cmmmmecamae 111 10 Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.
- = Strike 120°, Dip 14° NE.
Mesaverde Formation:

10. Sandstone, medium-light-gray, very fine Upper Cretaceous: Thickness
grained, thick-bedded to massive, Cody Shale: ‘ Ft in
silty, iron-stained at top ~------------ 20 6 1. Sandstone, light-gray, dark and light H_lin'

11. Siltstone, very light gray, 8-in-thick sand- eral grains, th 1ck-be(?ded to massive,
stone lens in medial part; scattered thin-bedded in top 6 in -------------- 6 0

2. Shale, medium-gray, thin and unevenly
carbonaceous shale fragments and fos- bedded. silt QYo e mmmmmeme e 8 0
il plant fragments ---------c-ouuauns 3 0 e, sy, sandy .
Stp g ) 3. Sandstone, light-gray, very fine grained,

12. Sandstone, very light gray, scattered dark silty, weathered-------=---===ncmeu-- 30 0
and light mineral grains, massive, 4. Siltstone, medium-light-gray, thin- to
pyrite nodules, silty, carbonaceous poorly bedded, sandy --------------- 11 0
shale lenses; fossil tree trunk casts 1 ft 5. Sandstone, medium-light-gray, very fine
below top -----------ccomeaes 11 6 grained, abundant siltstone lamina-

13. Siltstone, medium-gray, shaly ---------- 1 0 6 Shetlilonslz few fOSSi; Pla(;ltsl’( silty ";l"'j" 32 6

14. Sandstone, very light gray, very fine : e, light-gray, few dark and light min-
grained, dark and light mineral grains, e{al grains, thin and evenly bedded,
calcareous CONCretions--------------- 4 0 silty -------- LT 18

) ] 7. Sandstone, medium-light-gray, very fine

15. Siltstone, light-gray, very shaly, sandy, grained, dark and light mineral grains- 4 0
thin and irregularly bedded ---------- 70 8. Covered, probably sandy shale -+------- 110 0

16. Sandstone, medium-light-gray, very fine 9. Shale, medium-dark-gray, very sandy--- 5 0
grained, thick-bedded, abundant dark 10. Covered, probably sandy shale --------- 10 0
and light mineral grains; 2-in-thick Total measured thickness of Cody -
shale lens 1 ft above base ----------- 7 11 Shale---cmcmeomomcmcmcmemmaan 234 6

17. Siltstone, light-gray, sandy, poorly . _ =
cemented, carbonaceous shale inter- Mesaverde Formation:

BEAS == - = mmmmm e e e 6 4 11. Sandstone, medium-light-gray, very fine

18. Sandstone, medium-light-gray, very fine to fine grained, dark and light mineral
grained, thick-bedded to massive, fria- grains, thick-bedded to massive, cross-
ble, silty, calcareous; 6-in-thick shale bedded-j-----------. """""""" 2 0
and siltstone laminations 42 ft above 12. Shale, medium-gray, thin-bedded, sandy,
base; top part is fine to medium silty, abundant .fossﬂ' plants-------t-- 7 0
grained, calcareous------------------ 6 0 13. Sandstone, . medium-light-gray, thin-

19. Sandstone, medium-light-gray, very fine bedded, silty ---------ooooooonoonos 10 0
grained, calcareous, thick-bedded, 14. Sandstone, mf,dmm-h.ght-gray, very fine
pyrite nodules ------=-x-mscccococo-- 13 0 to fine gmmed, thlclg-beddefi to mas-

20. Shale, light-brownish-gray, thin and sive, pyrite nodules, iron-stained ----- 65 0
evenly bedded, silty, few siltstone 15. Sandstone, very light gray to white, fine-
lenses up to 1 in thick, very carbona- grained, dark and light mineral grains,

CEOUS iN tOP 2 iN--==--=nmemmmmmmmmee 2 0 massive, _crossqudeq, pyrite nodu_les

21. Sandstone, medium-light-gray, very fine up to 7 inches in diameter, solution
grained, thin-bedded, silty ----------- 3 0 cavities, carbonaceous shale lense 4 ft

22. Shale, medium-light-gray, thick-bedded, below top ---------ovooomooooone - 350
carbonaceous, very fine grained sand- 16. Underclay, mgdlum-dark-gray, fossil
stone lenses, basal 1Y%2 ft silty and rootlets, fossil plants - --------------- 500
SANAY - <<= 3 8 Base of Maverick Spring coal zone

23. Sandstone, medium-light-gray, thick- Base of A coal bed
bedded, silty -------cccmemmmmaeaaas 4 0 17. Coal, impure, bright to dull, fine to

24. Shale, medium-dark-gray, very fine medium cleats, scattered resin blebs -- 10
grained, sandstone interbeds --------- 10+ 18. Shale,  medium-gray, thin-bedded,

Total measured thickness of Mesa- - slightly carbonaceous---------------- 1 0
verde Formation----«----------- 165 11 19. Sandstone, light-gray, very fine grained,
- = dark and light mineral grains, grades
Unconformity very carbonaceous in top part of unit - 2 0
20. Coal, bright to dull, mostly dull, fine to
Lower Eocene: medium cleats, gypsum crystals, sulfur
Unconformably overlain by the conglomeratic stain, resin blebs----------------no-- 1 6
member of the Indian Meadows Formation Top of A coal bed
Appendix 83



Thickness Thickness
Ft in Ft in
21. Shale, light-brownish-gray to medium- 40. Shale, medium-dark-gray, thin- to poorly
gray, very carbonaceous, scattered coal bedded; 3-ft-thick very carbonaceous
laminations, resin blebs and gypsum zone 5 in above base----------v-o--- 4 0
crystals, abundant fossil plant frag- 41. Sandstone, medium-light-gray, very fine
ments, top 1Y2 ft contains fine-grained grained, ilty ---=--=-c=ccsmmnmanon- 8
sandstone lenses -------------------- 2 10 42. Shale, medium-gray, sandy, silty in basal
22. Sandstone, medium-light-gray to light- 6 iMomm = m = mmm e e meemm 13 6
gray, very fine grained, dark and light 43. Sandstone, medium-light-gray, very fine
mineral grains, massive, carbonaceous grained, thick-bedded to massive,
laminations, silty ------------------- 120 silty, scattered shale chips, basal 6 ft
23. Shale, medium-dark-gray, carbonaceous, contains thin shale and siltstone beds
fossil plant fragments, sulfur-stain, up to 8 in thick; fossil root zone 5 in
gypsum crystals--------------------- 2 0 thick at base; very calcareous in top 5
24. Shale, medium-gray, thin and evenly bed- fbt; sandstone fills 5 ft deep channel at s 0
ded, ilty, pyrite nodules at top - ASE -----mmoomomoomnnomeTTomme s
2. S ; id mt;y p);{'l; nocttles & (;p 24 44. Sandstone, medium-light-gray, very fine
- Sandstone, medium- 18 t:gray, very line to fine-grained, thick-bedded to mas-
to fine-grained, massive, upper 2 ft sive, abundant medium-gray to medium-
thin- to thick-bedded; very calcareous, dark-gray siltstone and shale lamina-
solution cavities -------------------- 10 6 tions up to 1 ft thick, upper 5 ft very
26. Sandstone, medium-light-gray, very fine calcareous and resistant-------------- 3 0
grained, massive, friable, silty, coal 45. Covered, probably carbonaceous shale,
fragments in upper 6 in-------------- 2 6 light-grayish-brown ----------------- 15 0
27. Shale, medium-gray, thin and evenly bed- Base of Signo.r coal befi .
ded —-mmemmmm e m e 4 0 46. Coal, bright attritus, fine to medium
. . cleats, scattered resin blebs and gyp-
28. Undercla'y, medlu'm-gray, fossil rooqets- 1 10 sum crystals, cleats: 40° at 80° SW.
29. Shale, light-grayish-brown to medium- and 65° at 55° NW.: unit overlain
dark-gray, thin and evenly bedded, fis- unconformably by and cut out to the
sile, abundant fossil plant fragments-- 9 northeast by unit 47 (Woodruff and
Base of Lander coal bed (upper bed) Winchester, 1912, pl. L11, no. 124) - 7 2
30. Coal, bright, fine to medium cleats, abun- Top of Signor coal bed ) _—
dant gypsum crystals, cleats directions Total measured thickness of Mesa- .
are 140° at 75° SW. and 65° at 60° verde Formation---------------- _ﬂ _4_/2
NW. -ommmmomccec oo 2 0 Unconformity
Top of Lander coal bed (upper bed)
31. Shale, medium-gray, thin and evenly bed- Lowef Eocene: . .
o . . Indian Meadows Formation, conglomeratic member:
ded, few thin siltstone lenses; 1-ft-6-in
. . 47. Conglomerate, subrounded to well-
thick very fine grained sandstone lens 5 rounded cobbles and boulders of red
ft abmie base--- """""""" T 13 6 quartzite, shale, gray quartzite and a
32. Shale, light-grayish-brown, thin and few igneous cobbles up to 1 ft in
evenly bedded, carbonaceous, scat- diameter, cobbles average 4 inches in
tered coal lenses, sulfur stain and gyp- diameter; 3-ft-thick sandy ledge 22 ft
sum crystals, abundant fossil plant abOVe DASE === ccmccmmmmcc e cmmmmn 50 O
fragments ----------c-ccc-coeooannnn 1 9 48. Conglomerate, calcareous, indurated ---- 5 0
33. Underclay, medium-gray, fossil rootlets - 6 49. Conglomerate (similar to unit 47)------- 70+
34. Coal, bright to dull, impure, resin blebs- 2Y2 Total measured thickness of Indian
Top of Maverick Spring coal zone Meadows Formation --------~--- 125 0
35. Shale, light-grayish-brown to medium-
gray, thin and irregularly bedded, silty, .
sandy, sulfur stain, fossil plant frag-
MENES =======mmmsmmmmmmmmmmmmmmmmoon 1 2
36. Shale, medium-gray, top grades into unit
37 --mmemee- TTTTTTTTmTmmmmemoen 9 Measured section 16: Cody Shale through Indian
37. Sandstone, medium-light-gray, very fine Meadows Formation
tgr alnzcrlt, nf1ass‘1tve, silty, fossil roots in 8 6 Location: Hudson Quadrangle, Wyoming (7.5 min)
Op part of umit -=--=------ ST Start: NE-NE-SE sec. 32, T. 34 N., R. 98 W. Presented from oldest to
38. Underclay, medium-gray, fossil rootlets - 4 youngest
39. Shale, light-grayish-brown, thin-bedded, End: NW-NE-SW sec. 33, T. 34 N., R. 98 W.
carbonaceous, coal laminations, sulfur Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.
stain, gypsum crystals--------------- 3 Strike 120°, Dip 10° NE.
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Upper Cretaceous:

Cody Shale:

1. Siltstone, medium-gray, nonbedded to
poorly bedded, interbedded with very
fine grained sandstone and silty shale-

2. Sandstone, medium-light-gray, fine- to
medium-grained, dark and light min-
eral grains, nonresistant, basal 10 ft
crossbedded; strike and dip of cross-
beds 110° at 80° SW.; solution cavities,
pyrite nodules, thick-bedded to mas-
sive; thin-bedded and nonresistant
above 64 ft from base---------------

3. Shale, medium-dark-gray, thin and
evenly bedded, scattered siltstone and
sandstone lenses, silty at top---------

4. Sandstone, very fine to fine-grained, dark
and light mineral grains, thin and
evenly bedded -----------mccononnnn

5. Shale, medium-gray, scattered very fine
grained sandstone and siltstone lenses,
Silty --c-om e

6. Sandstone, very fine grained, dark and
light mineral grains, thin and irregu-
larly bedded -------------=-mcumoenn

7. Shale, medium-gray, silty in top 6 ft----

8. Sandstone, medium-light-gray, very fine
grained, dark and light mineral grains,
thin and evenly bedded, iron-stained--

9. Shale, medium-gray, thin- to poorly bed-
ded, silty, sandy, very sandy 1 ft below
tOP == === mm oo

Total measured thickness of Cody
Shale-------=mrmmmomcnaaaan

Mesaverde Formation:

10. Sandstone, medium-light-gray, thin and
evenly bedded, dark and light mineral
grains, iron-stained----------c--e-uo-

11. Shale, medium-gray, thin and evenly bed-
ded, thin siltstone and sandstone
lenses, few fossil plant prints --------

12. Sandstone, light-gray, very fine grained,
massive, very silty, thin-bedded at
base, medium-bedded above 2 ft -----

13. Shale, medium-gray, thin and irregularly
bedded, very sandy and silty, becomes
carbonaceous at top -----------------

14. Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
crossbedded at top, silty-------------

15. Shale, medium-dark-gray, thin and irreg-
ularly bedded, very silty

16. Siltstone, medium-light-gray, thin-
bedded to nonbedded----------------
17. Shale, medium-dark-gray, thin and

evenly bedded, scattered siltstone and
sandstone lenses, fossil plant prints---
18. Sandstone, very fine grained, sparse light
and dark mineral grains, thick-bedded,

19. Shale, medium-gray, thin and evenly bed-
ded, scattered fossil plant prints

20. Siltstone, medium-light-gray, thin-

Thickness
Ft in.
6+

109 0
35 0
7 0
35 0
1 6
35 0
1 2

11 0
240 8
8

15 0
10 6
7 0

3 0

2 0

2 0

4 0
10

1 0

8

Units 19 and 20 are channeled out locally,
channels are filled by unit 21

21. Sandstone, very light gray, very fine to
fine-grained, light and dark mineral
grains, crossbedded, thick-bedded to
massive, friable, silty ---------------

22. Underclay, medium-dark-gray, thin and
irregularly bedded, carbonaceous,
slightly silty, fossil rootlets, abundant
fossil plant prints ----------------c-

23. Shale, dark-gray to black, thin and evenly
bedded, carbonaceous ------~--~-----

24. Shale, dark-gray, thin and evenly bedded,
very carbonaceous, top 1 ft wedges out
westward along outcrop -------------

25. Sandstone, very light gray, very fine
grained, few fine grains, silty, abun-
dant dark and light mineral grains,
thin-bedded to massive, crossbedded,
pyrite nodules, solution cavities, thin-
bedded toward top ------------------

26. Shale, medium-gray, thin and evenly bed-
ded ----mmmm e

27. Siltstone, medium-gray, thin and evenly

28. Sandstone, medium-light-gray, thin and
irregularly bedded, silty -------------

29. Shale, medium-gray, thin-bedded, weath-
ered ------emm e

30. Underclay, carbonaceous, fossil root and
plant prints, silty--------------------

Base of Maverick Spring coal zone

Base of A coal bed

31. Coal, impure, grades vertically to carbon-
aceous shale; mostly bright, resin

32. Shale, medium-gray, scattered thin silt-
stone and sandstone lenses, very silty-
33. Shale, dark-brownish-gray, thin- to
poorly bedded, carbonaceous, fossil
plant prints------------ceomoooaon
34. Coal, bright, slightly impure -----------
Top of A coal bed
35. Shale, dark-brownish-gray, thin- to
poorly bedded, carbonaceous --------
36. Shale, medium-gray, thin and evenly bed-
ded -----mememm e
37. Siltstone, medium-light-gray, thin-
bedded to nonbedded, fossil plant

Prints ~---=-ccmemmma e
38. Shale, medium-gray, irregularly bedded,
Silty ---- = mm e
39. Sandstone, medium-gray, fine-grained,
Silty ----em e

40. Siltstone, medium-light-gray, thin- to
poorly bedded, sandy ------~--------
41. Shale, medium-gray, thin and evenly bed-
ded ------emcmomm e
42. Sandstone, very fine grained, crossbed-
ded, silty---------c-commmeeee
43. Shale, medium-gray, thin-bedded, silty--

Appendix

Thickness
Ft in
20 0
1 0
6

4 0
4 0
1 0
2 0
10

1 0
6

9

1 0
10

1 5
2 0
2 5
4 0
2 0
4

10

14 0
1 2
6 0
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44. Underclay, light-olive-gray, fossil root
and plant prints, carbonaceous in top 4

45. Coal, bright to dull, mostly dull, fine to
medium cleats ---------------coono-

46. Shale, medium-gray, thin and irregularly
bedded, carbonaceous lower 3 in,
abundant fossil plant prints ----------

47. Shale, medium-gray, poorly bedded, very
silty, sandy-------------ccomoomonoon

48. Underclay, medium-gray, scattered fossil
plant prints, very silty---------~----

Base Lander coal bed (upper bed)

49. Coal, bright to dull, finely cleated, sand-
stone dikes up to 1 ft wide, locally
folded; coal is sandy, top 3 in of bed
appears to be detrital, as evidenced by
fragments, resin blebs (Woodruff and
Winchester, 1912, pl. L11, no. 134) -

Top of Lander coal bed (upper base)

50. Underclay, light-gray, silty, fossil root-
lets ----- - me e

51. Underclay, light-gray, very silty, fossil
roots, very hard------------cccooun--

52. Shale, dark-brownish-gray, scattered coal
fragments, carbonaceous-------------

53. Underclay, light-gray, nonbedded, silty,
fossil roots ---------cccccncmnacceaon

54. Covered ~-----------coocomccmmnoa

Thickness
Ft in
2 3
1 10
3 0
2 3
4 0
4 2
22 0
10

3

4
10 0

Total measured thickness of Mesa-

verde Formation----------------

Unconformity

Lower Eocene:

55. Conglomerate, medium-light-gray,
rounded cobbles and gravels, tuffa-
ceous, chert, agate, and quartzite-----

=3
O
llo

Indian Meadows Formation, conglomeratic member:

Measured section 17: Cody Shale and Mesaverde
Formation
Location: Alkali Butte Quadrangle, Wyoming (7.5 min)

Start: NE-SE-SW sec. 23, T. 34 N., R. 95 W. Presented from oldest to
youngest

End: SE-NE-SW sec. 4, T. 2S., R. 6 E.
Described by: R.C. Warlow and J.F. Windolph, Jr.
Strike 75°, Dip 15° NW.

Upper Cretaceous:

86

Cody Shale:

1. Sandstone, medium-light-gray, very fine
grained, nonresistant, shale interbeds,
Silty —--- o m oo
2. Sandstone, medium-light-gray, very fine
grained, thick-bedded to massive,
silty, scattered shale chips in basal 3 ft;
top 2 ft thin-bedded, fine-grained at
top, few shale interbeds -------------
3. Shale, medium-gray, thin and evenly bed-
ded, silty, sandy, few siltstone lenses,

Thickness
Ft in
11 0
18 0

10.

1.

12.
13.

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.
24,

25.

26.

27.

carbonaceous 43 ft above base; gypsum
crystals; 6-in resistant sandstone 155 ft
above base --------------vrenmncnna-
Sandstone, . medium-gray,
grained, silty ---------s-cmememaeaan
Shale, medium-gray, silty, scattered very
fine grained sand stone lenses up to 6 in
thick; gypsum crystals---------------
Shale, medium-grayish-brown, bentoni-
tic, few thin sandstone lenses 20-25 ft
above base; sandy 30 ft above base---
Sandstone, medium-light-gray, very fine
grained, calcareous, silty, thin and
irregularly bedded, scattered large
marine pectin fossils ----------------
Sandstone, medium-light-gray, very fine
grained, massive, silty --------------
Shale, medium-gray, thin-bedded, silty,
sandy, scattered siltstone lenses,
slightly carbonaceous at top----------
Sandstone, light-gray, very fine grained,
silty, pyrite nodules -~---------------
Shale, medium-gray, silty, sandy, silt-
stone and very fine grained sandstone
interbeds ------ccceommcmmecinaaann
Sandstone, light-gray, very fine grained,
thin-bedded, silty, calcareous --------
Shale, medium-gray, siltstone and very
fine grained sandstone interbeds------
Sandstone, light-gray, very fine grained,
silty, crossbedded, thin- to thick-

Sandstone, medium-light-gray, very fine
grained, silty, calcareous, thin and
evenly bedded ------------o-comomen

Shale, medium-gray, sandy, scattered
very fine grained sandstone and silt-
stone lenses ------~-c--cmomacaeanan-

Sandstone, medium-light-gray, very fine
grained, silty, crossbedded, thin-

Shale, medium-gray, very sandy, gypsum
crystals, weathered------------------
Sandstone, medium-light-gray, very fine
grained, silty, thin and evenly bedded,
scattered small pyrite nodules --------
Shale, medium-gray, silty--------------
Sandstone, medium-light-gray, very fine
grained, silty, thin and evenly bedded-
Shale, medium-gray, silty, gypsum crys-

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
Shale, medium-gray, scattered very fine
grained sandstone lenses up to 2 in
thick; gypsum crystals---------------
Sandstone, medium-light-gray, very fine
grained, very silty, thin-bedded, small
pyrite nodules -------------o-ocomnun
Shale, medium-gray, silty, thin and
evenly bedded --------summmmccnanans
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Thickness

Ft in
185 0
10

50 0
55 0
g8 0
18 0
11 0
2 5
10 6
9

1 3
4

1 6
9

19 0
1 10
20 0
1 5
1 0
4

9 0
8

19 0
8

6 0



28. Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded, abun-
dant pyrite nodules, iron-stained and
resistant in top 8 in; ripple bedded at
tOP ------m o

29. Shale, medium-gray, very sandy, weath-
ered ---------mmeeo e

30. Sandstone, medium-light-gray, very fine
grained, thin-bedded, pyrite nodules--
31. Shale, medium-gray -------------------

32. Sandstone, medium-light-gray, thin- to
thick-bedded, very fine to fine-grained,
pyrite nodules -------=--ccemmmamao

Total measured thickness of Cody

Mesaverde Formation:
33. Shale, medium-gray, silty, sandy, thin
and evenly bedded ------------------

34. Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------
35. Sandstone, medium-light-gray, very fine
grained, very silty, nonresistant, scat-
tered siltstone and shale lenses; resis-
tant 9-in-thick ledge at top; bentonitic
intop 2 ft------c-e-omcecmme oo
36. Sandstone, medium-light-gray to light-
brownish-gray, very fine grained,
slightly bentonitic, weathered --------
37. Sandstone, medium-light-gray, very fine
grained, silty, thin- to thick-bedded,
very resistant in bottom 7 in ---------
38. Shale, light-brownish-gray, bentonitic,
sandy, gypsum crystals--------------
39. Shale, light-grayish-brown, thin-bedded,
carbonaceous, sulfur stains, gypsum
crystals, sandy, scattered coal frag-
ments, . contains lens-shaped beds of
flattened volcanic ash particles; cross-
bedded, top gradational---~----------
40. Sandstone, light-gray, very fine to fine-
grained, dark and light mineral grains,
crossbedded, thin-bedded, scattered
shale chips ------------nccuocmoana
41. Sandstone, light-gray, very fine to fine-
grained, pyrite nodules, thick-bedded
to massive, cliff-forming, oil-stained -
42. Shale, carbonaceous, silty, sandy, gyp-
sum bands Y4 in thick ---------------
43. Sandstone, light-gray, very fine grained,
silty, fine-grained toward top, pyrite
nodules in form of sunbursts, gypsum
Crystals ------=----mcmemmeaan
44. Sandstone, medium-light-gray, very fine
grained, very silty, thin- to thick-
bedded-------=-ccmmmmmeoimae
Base of Maverick Spring coal zone
45. Shale, medium-gray, very silty, sand-
stone and siltstone interbeds --~------
46. Sandstone, medium-light-gray, very fine
grained, friable, calcareous nodules up
to 1 inch in diameter----------------

Thickness

Ft

10

12

25

20

16

75

43

in

10

47. Shale, medium-gray, silty, sandy, abun-
dant gypsum crystals ----------------
48. Sandstone, very fine grained, very silty,
thin and irregularly bedded, friable
49. Shale, medium-gray -------------------
50. Limestone, medium-light-gray, brittle,
fractured --------c-onmmcommnaooaon
51. Shale, medium-gray, abundant gypsum
crystals, thin and evenly bedded -----
52. Sandstone, very fine- to fine-grained,
pyrite nodules, thin-bedded, friable---
53. Shale, medium-gray, thin and evenly bed-
ded, gypsum crystals, few fossil plant
fragments ----------cccommmmomonann
54. Sandstone, medium-light-gray, very fine
grained, silty; dark-gray shale inter-
beds containing gypsum crystals -----
55. Shale, medium-dark-gray, very silty,
sandstone lens 6 ft above base, oil-

56. Sandstone, medium-light-gray, very fine
grained, oil-stained, very silty, resis-
tant ledge 19 ft above base ----------

57. Sandstone, very light-gray to white, fria-
ble, thin- to thick-bedded, pyrite nod-
ules, resistant ledge 35 ft above base -

58. Shale, medium-gray to medium-dark-
gray, slightly carbonaceous, thin and
evenly bedded, abundant gypsum crys-
tals - -- -

59. ‘Sandstone, medium-light-gray, very fine
grained, silty, nonresistant-----------

60. Shale, medium-gray, weathered --------

Top of Maverick Spring coal zone

61. Sandstone, very light gray to white, very
fine grained, massive, thin-bedded in
top 10 ft, calcareous, oil-stained, silty
shale lens 65 ft above base; fine-
grained, few medium grains 10 ft
below top; very iron stained at top ---

62. Shale, light-brownish-gray to brown, thin-
bedded, carbonaceous, very silty,
abundant sulfur crystals, fossil plant
fragments, basal 6 in nonbedded -----

63. Shale, medium-dark-gray, thin-bedded,
slightly carbonaceous, top gradational-

' 64. Sandstone, light-gray to white, very fine

grained, silty, thin- to thick-bedded,

top gradational----------------couun-
65. Siltstone, light-grayish-brown, very silty,

thin- to poorly bedded at top---------
Base of lower split of Signor coal bed

66. Coal, resin blebs, fine to medium cleats,
gypsum (Woodruff and Winchester,
1912, pl. L11, no. 167) -------------
67. Shale, light-grayish-brown, thin-bedded,
silty, abundant carbonaceous frag-
ments, fossil plant impressions, gyp-
sum crystals, sulfur-stained ----------
68. Shale, medium-gray, gypsum crystals;
thin-bedded abundant gypsum crystals
in upper 1 ft-----------oeoommeoooo

Thickness

Ft in
3 8
6 2
1 6
2

1 7
3 4
1 4

1 9
7 0
28 6
46 0
15 0
8 0
10 0
95 0
2 0
3 0
2 6
1 0
9 5
5 6
12 0
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69. Sandstone, medium-light-gray, fine-
grained, dark and light mineral grains,
abundant bands of gypsum crystals and
sulfur staining; abundant pyrite nod-
ules; top 6 in very iron stained, noncal-
careous, burrowed, weathers light-
yellow-brown------------ocmmomonn

70. Sandstone, medium-light-gray to very
light gray, very fine to fine-grained,
massive, solution cavities, very friable,
few thin, resistant beds, top grades into
silty shale ------------cmmmommoaaon

71. Shale, medium-gray, silty, thin-bedded,
few silty sandstone lenses -----------

72. Shale, light-grayish-brown, carbona-
ceous, few coal fragments, abundant
fossil plant material -----------------

Base of upper split of Signor coal bed

73. Coal, impure, banded, abundant carbona-
ceous shale laminations--------------

Top of upper split of Signor coal bed

74. Siltstone, light-grayish-brown, very fine
grained, sandstone laminations, abun-
dant fossil plant material ------------

75. Shale, medium-gray, basal 8 in light-
brownish-gray, very carbonaceous,
silty, thin-bedded, abundant fibrous
gypsum crystals, oil-stained----------

76. Sandstone, medium-light-gray, very fine
grained, silty, friable----------------

77. Shale, medium-gray, thin-bedded, silt-
stone and sandstone interbeds, oil-
stained -----------mmme i

78. Sandstone, medium-light-gray, very fine
grained, silty -------------ooemnnaoo

79. Shale, medium-gray, thin and evenly bed-
ded, few thin sandstone interbeds, gyp-
sum crystals----------------ooo

80. Sandstone, medium-light-gray to light-
gray, very fine grained, silty, oil-
stained, massive, thin-bedded, resis-
tant, iron-rich layers up to 1 ft thick
scattered throughout, few crossbeds,
few thin shale and siltstone lenses up to
2 ft thick; solution cavities, pyrite nod-
ules; sandstone grades upward to fine
grained, with few medium grains; very
light gray 70 ft above base; few shale
chips 130 ft above base; few shale
lenses 130 ft above base; abundant
scolithus fossils Y8 inch in diameter in
2-ft bed at top -----------=numuuoun--

Unconformity

81. Shale, grayish-brown, silty, abundant
coal and carbonaceous fragments, very
carbonaceous, sulfur stain, gypsum
crystals =-------eccemcm ool

Base of Beaver coal bed

82. Coal, abundant fusain in basal 10 in;
impure, resin, fragmental upper por-
tion banded, dull, poor to irregular

Thickness
Ft in
11 6
25 0

5 0
3 2
41
5
30
2 0
1 3
1 2
1 6
130 0
8

cleats, top of bed irregular, possible

detrital coal, abundant fusain at top

(Thompson and White, 1952, fig. 2,

loc. B, p. 3)-------cccmmmmmiaeaee
Top of Beaver coal bed

83. Shale, light-grayish-brown, very silty,
thin-bedded, basal 3 in contains abun-
dant detrital coal layers, sulphur-
stained, sandy at top, abundant gypsum
crystals; upper 2 ft locally contains
4-in-thick coal bed------------=-uu--

84. Siltstone, medium-gray, sandy interbeds-

85. Sandstone, medium-light-gray, very fine
grained, very silty, shale interbeds,
noncalcareous, thin and irregularly
bedded, scolithus fossils-------------

86. Sandstone, fine- to medium-grained, light
and dark mineral grains, iron-stained,
solution cavities, friable, massive,
pyrite nodules, oil stain -------------

87. Shale, medium-gray, thin and irregularly
bedded, carbonaceous ---------------

88. Siltstone, medium-gray, thin and irregu-
larly bedded ------------=-=-c-unuuu-

89. Sandstone, medium-gray, fine-grained,
iron-stained, solution cavities, pyrite
nodules, resistant ---------------omo-

90. Shale, medium-gray, thin and irregulary
bedded-----------ccccocomocaaoaas

91. Siltstone, medium-gray, thin and irregu-
larly bedded, oil stain ---------------

92. Sandstone, medium-gray, very fine
grained interbeds of medium-gray
shale, thin and evenly bedded--------

93. Underclay, medium-dark-brownish-gray,
fossil plant material, roots -----------

94. Coal, highly weathered, resin blebs,
bright and dull laminations mostly dull-

95. Tonstein, medium-brownish-gray, fossil
plant material, basal 2 in very hard,
upper 3 in weathered; carbonaceous
material - -----------coomoe

96. Sandstone, medium-gray, fine-grained,
light and dark mineral grains, solution
cavities, pyrite nodules, iron-stained,
thick-bedded, friable, fossil plants in
medial part--------------ccemeaan-

97. Siltstone, medium-gray, thin and evenly
bedded, abundant fossil leaves -------

98. Sandstone, light- to medium-gray, fine- to
medium-grained, light and dark min-
eral grains, friable, solution cavities,
pyrite nodules, massive--------------

99. Shale, medium-brownish-gray, silty, thin
and evenly bedded ------------+-----

100. Sandstone, medium-grained, light and
dark mineral grains, fossil plant mate-
rial, friable, pyrite nodules, thin inter-
beds of shale -------------c-concuunn

101. Shale, medium-gray, thin and irregularly
bedded, lower 1 ft carbonaceous -----

102. Sandstone, medium-gray, very fine to
fine-grained, thin- to thick-bedded,
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Thickness

Ft

25

22

15

in

10



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.
118.
119.
120.
121,

122.

light and dark mineral grains, oil stain,
Silty ~---mme e
Shale, medium-gray, thin and evenly bed-

Sandstone, medium-gray, very fine to
fine-grained, silty, iron-stained, thin-
to thick-bedded, basal 2 ft friable;
interbed of shale 8 in thick, pyrite
nodules ----------momii e

Shale, medium-brownish-gray, carbona-
ceous, thin and irregulary bedded ----

Sandstone, medium-gray, fine- to medium-
grained, mostly light mineral grains,
iron-stained, solution cavities, pyrite
nodules --------mmcmmme e

Sandstone, light- to medium-gray, very
fine grained, thin and irregularly bed-
ded, capped by 8-in-thick iron-stained

Y

Underclay, medium-gray, thin and irreg-
ularly bedded, abundant fossil plants 6
in above base; abundant fossil ginkgo
leaves and roots --------------------

Coal, dull and bright laminations, mostly
dull, resin blebs, fine to medium
cleats, impure -----------cmocoeaenn-

Shale, medium-gray, thin and irregularly
bedded bottom half of unit, thin and
evenly bedded top half, 4-in-thick car-
bonaceous shale at top, sandy at base-

Sandstone, very fine to fine-grained, iron-
stained, fossil plant material, calcare-
ous, pyrite nodules, thin- to thick-

Sandstone, very fine to fine-grained, iron-
stained, solution cavities, noncalcar-

Shale, medium-gray, thin and evenly bed-
ded, thin and irregularly bedded carbo-
NAceous ZONes ~------=========------

Shale, medium-gray, thin and evenly bed-
ded, silty in basal 10 in; sandy in next
10 in; carbonaceous zone at top------

Sandstone, medium-gray, very fine to
fine-grained, very calcareous, solution
cavities, pyrite nodules, crossbedded,
thick-bedded to massive, resistant, oil

Siltstone, medium-gray, thin and evenly
bedded, noncalcareous --------------
Sandstone, medium-gray, silty, fossil
plant fragments, friable--------------
Shale, medium-gray, thin and evenly bed-
ded ------mmmmm e
Siltstone, thin and irregularly bedded,
iron-stained, oil stain----------------
Sandstone, medium-gray, very fine to
fine-grained, alternating resistant and
friable beds, weathers to light brownish
gray, fossil plant material------------

Thickness
Ft in
4 6
2 4
33 2
2 8
2 2
4 10
3 2
1 4
3 10
1 4
1 4
8

5 5
5 2
10 0
1 2
6

4 0
1 10
8

19 0

123. Shale, carbonaceous, abundant fossil
plant material at base, highly weath-
ered -------memm e eoeeen

124. Shale, medium-gray, thin and evenly bed-
ded, interbeds of siltstone, carbona-
ceous zone, sandy in upper portion---

125. Sandstone, light-medium-gray, very fine
grained, silty, fossil plant material ---

126. Underclay, medium-brownish-gray, fossil
plant material and roots--------------

Base of Shipton coal bed

127. Coal, bright and dull, mostly bright, very
impure, amber blebs; carbonaceous
shale, abundant plant material, medium-
brownish-gray, thin and irregularly

128. Shale, medium-brownish-gray, thin and
irregularly bedded, carbonaceous,
abundant fossil plant material --------

129. Tonstein, medium-brownish-gray, volca-
nic ash contains flattened phenocrysts-

130. Underclay, very weathered, abundant fos-
sil plant material and roots-----------

131. Coal, slightly weathered, impure -------

Top of Shipton coal bed

132. Shale, medium-dark-brownish-gray, car-
bonaceous, abundant fossil plant mate-

rial -=--mmmmmmm e

133. Sandstone, medium-brownish-gray, very
carbonaceous, silty, abundant fossil

plant material, volcanic ash in top 2 in-

134, Shale, medium-gray, thin and irregularly
bedded, weathers light-olive-brown,

base thin and irregularly bedded,

poorly bedded to nonbedded in medial

part; thin-bedded, silty at top, carbon-

aceous material, coaly, fossil plant
fragments ------------omooommeee o

135. Sandstone, medium-gray, very fine to
fine-grained, very calcareous, shale

chips, solution cavities, pyrite nodules,

thin-to thick-bedded, weathers medium-
grayish-brown -------~--cecoecnnncn-

136. Shale, medium-gray, thin and evenly bed-
ded -----e-mmmmem e e

137. Limestone, medium-gray, sandy, brittle -
Total measured thickness of Mesa-

verde Formation----------------

Thickness

Ft

15

in

10

[ W &

loon o

lleo

Measured section 17a: Mesaverde Formation through

Indian Meadows Formation

Location: Alkali Butte Quadrangle, Wyoming (7.5 min)
Start: NE-SW-SW sec. 4, T. 2 S., R. 6 E. Presented from oldest to

youngest
End: NW-NW-NE sec. 28, T. 1 S., R. 6 E.
Described by: N.L. Hickling and R.C. Warlow
Strike 85°, Dip 18° NW.
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Upper Cretaceous:
Mesaverde Formation:

90

1.

Sandstone, very light gray, very fine to
fine-grained, dark and light mineral
grains, thick-bedded to massive, non-
calcareous, solution cavities; top 4 ft
weathered bright brick red -----------

Shale, light-brownish-gray, very sandy,
carbonaceous ----------=-----eoeeo-

Sandstone, very light brownish gray, very
fine grained, silty, carbonaceous, thick-

Shale, dark-brownish-gray, silty, very
carbonaceous, coal laminations, top
gradational ------------ccmmmoaonn

Sandstone, light-gray, very fine grained,
silty, scattered carbonaceous frag-
ments, weathered, very iron stained in
top 4 in-------m oo

Sandstone, light-brownish-gray, very fine
grained, very silty, slightly carbona-
ceous, thin and irregularly bedded----

Underclay, medium-grayish-brown, very
carbonaceous, fossil plants and root
Prints -----=-=-momm oo

Base of Shipton coal bed

8. Coal, bright to dull, slightly impure, fine
to medium cleats-------------cuomu--

Top of Shipton coal bed
9. Shale, light-gray, very silty, thin and
irregularly bedded, oil-stained--------
10. Siltstone, medium-light-gray, sandy
toward the top, iron-stained, thin and
irregularly bedded-------------------
11. Shale, medium-light-gray, thin-bedded --
12. Siltstone,  medium-light-gray, iron-
stained ---------mmcsm e
13. Shale, light-medium-gray to light-
brownish-gray, slightly carbonaceous,
slightly oil stained ------------------
14. Shale, medium-grayish-brown, carbon-
aceous, silty, thin and irregularly bed-
ded -------mmme e
15. Siltstone, medium-light-gray, iron-
stained, thin and irregularly bedded --
16. Sandstone, light-gray, very fine grained,
silty, thin and irregularly bedded,
slightly carbonaceous----------------
17. Sandstone, medium-light-gray, very fine
grained, thin- to thick-bedded--------
18. Shale, medium-gray, sandy and silty, thin-
bedded------------c-cmcmmieaaa
19. Shale, medium-gray to medium-brownish-
gray, basal 2 ft carbonaceous; scattered
siltstone lenses up to 3 in thick ------
20. Sandstone, light-gray, slightly iron
stained, thin- to thick-bedded; 6-in-
thick shale 7 ft above base-----------
21. Shale, medium-gray -------------------
22. Sandstone, medium-light-gray, very fine
grained, iron-stained, thin- to thick-
bedded, very calcareous -------------
23. Shale, medium-light-gray; 6-in-thick silt-

stone bed 2 ft above base; few scattered
siltstone and sandstone lenses up to 3 ft

Thickness
Ft in
19 0
5

6

1 8
2 0
10 6
4

1 8
2 8
1 10
8

4

2 0
3 6
7

6 0
28 0
5 0
10 0
27 0
3 0
4 6
16 0

24.

25.
26.

217.
28.

29.
30.

31
32.

33.
34.

3s.
36.

37.

38.

39,

41.
42.

43.

45.

47.
48.

49.
50.

51.

. Sandstone,

Sandstone, medium-light-gray, very fine
to fine-grained, iron-stained, slightly
calcareous, thin and evenly bedded,
crossbedded -----------cucanmoneanan

Shale, medium-gray, thin and evenly bed-
ded ------mmmoeom e

Sandstone, medium-light-gray, very fine
grained, thin-bedded, iron-stained ----

Shale, medium-light-gray, sandy, silty --

Sandstone, light-gray, very fine grained,
silty, iron-stained --------~~---c-u--

Shale, medium-gray, thin and irregularly
bedded, sandy, silty-----------------

Sandstone, light-gray, very fine grained,
silty, iron-stained -------------------

Shale, medium-gray, sandy, silty -------

Sandstone, light- to medium-gray, very
fine grained, iron-stained, pyrite nod-

Shale, medium-gray, silty, sandy -------
Sandstone, light- to medium-gray, very
fine grained, iron-stained ------------
Shale, medium-gray, silty, sandy -------
Sandstone, light-gray, weathered orange,
quartzose, noncalcareous, few dark
and light mineral grains, well-sorted- -
Sandstone, medium-gray, very silty,
weathered, thin and irregularly bedded-
Shale, medium-gray, thin and evenly bed-
ded, oil-stained; 4-in-thick medium-
gray siltstone lens 23 ft above base;
scattered siltstone lenses up to 2 in

Sandstone, medium-light-gray, weathered
orange, hard, calcareous-------------

. Sandstone, light-gray, very fine grained,

thin-bedded--------------=-mnomuunnn
Shale, medium-gray, thin and irregularly

Sandstone, light-gray, very fine grained,
silty, nonresistant -------------------
Shale, medium-gray, thin and evenly bed-

Sandstone, white to light-gray, very fine
to fine-grained, pyrite nodules, friable,
massive, noncalcareous, upper 3 ft
thin-bedded and iron-stained, cross-
beds, calcareous concentrations up to 6
in thick ---=----mmmmmmmn e

Shale, medium-gray, thin and evenly bed-
ded ---------cmmo e

medium-gray, very fine
grained, silty, nonresistant-----------

Shale, medium-gray -------------------

Sandstone, light-medium-gray, very fine
to fine-grained, thin- to thick-bedded;
6-in-thick shale lens 2 ft below top---

Shale, medium-gray, thin and irregularly

Sandstone, very fine grained, silty, thin-
bedded, pyrite nodules --------------
Shale, medium-gray, thin and irregularly

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness
Ft in
20 0
2 6
1 6
4 0
8

8

1 0
1 0
6

1 6
1 0
10 0
2 0
2 0
79 0
2 0
1 0
1 0
5 6
1 0
2 0
7 6
1 6
6

7 0
1 6
5 6
6 0



52.
53.

54.

55.
56.
57.

58.

59.

61.
62.

63.

65.
66.

67.
68.

69.
70.

71.

72.
73.
74.
75.
76.
77.

78.
79.

80.
81.

82.

Sandstone, very fine grained, iron-
stained, very silty----------cooomooo
Shale, medium-gray, thin and evenly bed-
ded to thin and irregularly bedd
Sandstone, very fine grained, silty, iron-
stained, pyrite nodules, slightly calcar-
eous; 6-in-thick silty shale lens 8 ft
above base -----------cccamooioon
Shale, silty ---~---cccocemcoma
Sandstone, very fine grained, silty, iron-
stained, thin- to thick-bedded, pyrite
nodules ----------comomemoeiaoo
Shale, medium-gray, silty, thin and irreg-
ularly bedded-------------c-ccuomnns
Sandstone, very fine grained, dark and
light mineral grains, thin- to thick-

Sandstone, medium-gray, very fine
grained, iron-stained, ripple-bedded --
Shale, medium-gray, thin and evenly bed-
ded ----mmmmmm
Sandstone, very light gray to white, very
fine grained, silty, thin- to thick-
bedded------------ommmmmioee
Shale, medium-grayish-brown, very car-
bonaceous, fossil plant prints --------
Sandstone, light-gray to white, very fine
grained, thin and imregularly bedded,
Silby - -- e
Shale,

Sandstone, light-gray, very fine grained,
silty, iron-stained --------~-----=----
Shale, gray ----------ccccccomcecnanaan
Sandstone, very light gray, very fine
grained, silty ---------=--ccuneoooon
Shale, light-brownish-gray, carbona-
ceous, abundant sulfur stains---------
Shale, medium-gray; 6-in-thick sandstone
lens 8 ft above base-----------------
Siltstone, light-brownish-gray, thin and
irregularly bedded, slightly carbona-

Sandstone, very light gray, very fine
grained, nonresistant ~---------------
Shale, light-brownish-gray, carbonaceous
Sandstone, very light gray, very fine
grained, thin and irregularly bedded,
silty, iron-stained at top -------------
Underclay, dark-grayish-brown, thin-
bedded, silty, hard, carbonaceous, fos-
sil root and plant fragments----------
Coal, dull, poorly cleated --------------
Shale, medium-grayish-brown, carbona-
ceous, fossil plants------------------
Coal, impure, sulfur-stains -------------
Tonstein, light-brownish-gray, flattened
volcanic ash particles----------------
Coal, impure, shaly -------------ocuoo
Tonstein, light-brownish-gray, carbona-
ceous lenses, sulfur stains -----------
Coal, bright to dull, weathered ---------

Thickness
Ft in
9 0
27 0
35 0
8 0
3 6
7 6
2 6
13 0
2 0
1 6
5 0
8

4 8
6

1 6

1 0

1 0
4

12 6
5 9
4 4
1 0
10 0
1 3

1 0
9

1 3
4

1 2
5

6

83.

84.

85.

86.

87.

88.

89.

91.

92.

93.

94,

95.
96.
97.
98.
99.

100.
101.

102.

103.

104.

105.

106.

Siltstone, medium-brownish-gray, thin-
bedded, carbonaceous, sandy, sulfur-
Staing ---------m-mmmomeo oo

Shale, dark-grayish-brown, carbona-
ceous, abundant coal lenses, fossil plant
Prints -----=-cmmmmm oo

Coal, detrital, few bright lenses --------

Shale, medium-dark-brownish-gray, car-
bonaceous-------------c-ononeooooo

Sandstone, light-gray, very fine grained,
thin-bedded, silty -------------------

Shale, light-brownish-gray, very silty,
slightly carbonaceous----------------

Sandstone, light-gray, very fine grained,
abundant sulfur stains ---------------

Siltstone, light-grayish-brown, thin and
irregularly bedded, carbonaceous-----

Sandstone, light-gray to white, medium-
grained, thin- to thick-bedded, few
coarse grains; 3-in-thick carbonaceous
shale lens 14 ft above basal contact --

Shale, medium-light-gray tomedium-light-
brownish-gray, thin and evenly bed-
ded, carbonaceous; 3-in-thick sand-
stone lens 2 ft below top; gypsum
Crystals ----------emecee e

Sandstone, light-medium-gray, very fine
grained, very silty, iron-stained, non-
calcareous------------=-vococoooonon

Shale, medium-dark-gray, thin and
evenly bedded, slightly carbonaceous,
abundant gypsum crystals; 4-in-thick
silty sandstone lens 6 in below top ---

Shale, medium-gray, thin and evenly bed-
ded ------ememmc e

Sandstone, medium-gray, very fine
grained, thin-bedded, silty-----------

Shale, medium-brownish-gray, thin and
evenly bedded, carbonaceous --------

Sandstone, medium-gray, very fine
grained, silty -----------ocuomoaoonoo

Shale, medium-grayish-brown, thin and
evenly bedded --------------c-coom-

Sandstone, light-gray, very fine grained -

Shale, medium-brownish-gray, carbona-

Sandstone, light-gray to white, very fine
grained, upper 4 in very coarse-
grained, thin-bedded, abundant sulfur
stains; 1-in-thick carbonaceous shale
lens 4 in above basal contact---------

Shale, medium-brownish-gray, carbona-
ceous, oil-stained ------------~--c---

Sandstone, light-gray to white, medium-
to coarse-grained, bentonitic, silty, oil-
stained, abundant sulfur stains -------

Shale, medium-brownish-gray, carbona-

Sandstone, light-gray to white, medium-
grained, few coarse grains, thin and
irregularly bedded, crossbedded, abun-
dant sulfur staing-------------~------

Total measured thickness of Mesa-
verde Formation---------~------

Appendix

Thickness

Ft

28

in

—
A O O
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Unconformity: Meeteetse Formation not present

Lance Formation:

107. Shale, medium-gray, nonbedded, few
scattered sandstone lenses -----------

108. Sandstone, light-gray to white, very fine
to fine-grained, massive, few scattered
carbonaceous lenses, upper 6 in iron-
stained ----------cmcmeomceiiiaen

109. Sandstone, light-gray to white, very fine
grained, few scattered carbonaceous
shale lenses up to 4 in thick ---------

110. Shale, medium-gray, thin and evenly bed-
ded, carbonaceous at top ------------

111. Sandstone, medium-gray, silty, oil-

112. Shale, medium-gray to medium-brownish-
gray, nonbedded, oil-stained ---------
113. Sandstone, light-gray, very fine grained,
silty, abundant iron stains, lens-shaped
intop 4 in----------eememmem e
114. Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous, two thin
sandstone lenses 3 in thick, grades to
carbonaceous shale in upper 10 in;
fossil plants and coal fragments ------
115. Sandstone, medium-light-gray, very fine
grained, silty ----------cc-ccmommomn
116. Shale, medium-gray, thin and irregularly
bedded, silty -------------ocmuouon-
117. Shale, dark-grayish-brown, carbona-
ceous, very silty, few fossil plant
Prints - -=-=--mm oo
118. Sandstone, light-gray, thin- to thick-
bedded, few scattered thin shale lenses-
119. Sandstone,light-brownish-graytomedium-
brownish-gray, thin and irregularly
bedded, shaly, carbonaceous, fossil
rootlets, sulfur stains ----------------
120. Sandstone, light-gray to white, very fine
grained, silty, scattered shale lenses up
to 6 in thick, some carbonaceous;
upper 10 ft carbonaceous ------------
121. Shale, medium-brownish-gray, carbona-
ceous, thin-bedded to nonbedded, oil-

stained - --==-====c-mccmmeemeaaan
122. Sandstone, very fine grained, thin- to
thick-bedded, silty, hard, scattered

gray shale lenses up to 2 ft thick,
oil-stained --------------cmommoonon

Total measured thickness of Lance

Formation ---------------------
Unconformity: Fort Union Formation not present

Lower Eocene:

Indian Meadows Formation:

123. Conglomerate, medium-light-gray, round-
ed quartz pebbles up to 1 inch in
diameter ----------omcmoecmman

124. Welded tuff, light-grayish-brown, very
fine grained, hard, silicious, angular
fragments, fossil roots---------------

125. Shale, medium-gray -------------------

126. Sandstone, light-gray, very fine grained,
very silty welded tuff bed in upper 2 ft-

Thickness
Ft in
3 0
19 6
4 6
2 6
6

2 8
1 6
3 6
6 0
3 8

1 2
3 0
1 3
65 0
3 10
63 0
184 7
26 0
2 0
9 0
10 0

127. Shale, dark-brownish-gray, very carbon-
aceous, Silty------------cesmnmanonn-
128. Coal, impure, few bright bands up to ¥2 in
thick, sulfur stains -----------<------
129. Shale, light-brownish-gray, slightly car-
bonaceous, sulfur stains, fossil plants,

130. Shale, medium-grayish-brown, very car-
bonaceous, fossil plant prints --------
131. Shale, medium-gray to light-olive-gray,
slightly bentonitic, carbonaceous in top
1 ft, abundant gypsum crystals-------
132. Sandstone, light-gray to white, fine- to
medium-grained, dark and light min-
eral grains, thin- to thick-bedded, scat-
tered carbonaceous shale lenses up to 6
in thick; 1-ft-thick coarse-grained sand-
stone lens 13 ft above basal contact --
133. Shale, medium-gray, thin and evenly bed-
ded, slightly carbonaceous-------~---
134. Sandstone, light-gray to white, very fine
grained, massive, very silty, upper 1 ft
is very tuffaceous -------------------
135. Sandstone, light-brownish-gray, very fine
grained, thin-bedded, very silty, car-
bonaceous-------====csc-comemoaaonn
136. Shale, medium-gray, thin and irregularly

137. Sandstone, light-gray to white, very fine
grained, massive, upper 5 ft thin-
bedded; very silty, solution cavities --

138. Conglomerate, light-gray to white, yellow
stains, shale chips, angular rock frag-
ments (mostly shale chips), interbed-
ded with very fine grained sandstone,
gray to white, silty------------c-on--

139. Conglomerate, light-gray to white, angu-
lar fragments 1 in above base, mostly
shale chips, few carbonaceous zones -

140. Sandstone, medium-light-gray, iron-
stained, scattered quartz pebbles -----

141. Sandstone, light-gray, grades to medium-
gray in top 1 ft; very fine grained, silty-

142. Sandstone, white, weathered -----------

143. Sandstone, light-gray, arkosic, calcare-
ous, abundant feldspar grains --------

Total measured thickness of Indian
Meadows Formation ------------

Thickness

Ft

16

22

12

11

21

24

16

Measured section 18: Cody Shale and Mesaverde

Formation
Location: Alkali Butte Quadrangle, Wyoming (7.5 min)

Start: SW-NE-SW sec. 25, T. 34 N., R. 95 W. Presented from oldest to

youngest
End: NW-NE-SE sec. 25, T. 34 N., R. 95 W.

in

4

|0\ NO o

lle

Described by: N.L. Hickling, R.C. Warlow, and J.F. Windolph, Jr.

Strike 150°, Dip 30° NE.
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Upper Cretaceous:
Cody Shale:

1.
2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Sandstone, weathered, oil-stained-------
Shale, medium-dark-gray to medium-
gray, weathered, thin-bedded --------
Sandstone, medium-light-gray, slightly
iron stained, pyrite nodules, very fine
grained and very silty, top gradational,
carbonaceous laminations in upper 2
in, Massive -------=ecooommocaao-
Shale, medium-gray to medium-dark-
gray, weathered, poorly bedded ------
Sandstone, medium-light-gray, very fine
grained, silty, calcareous, thin and
evenly bedded ------------~-----o---
Shale, medium-gray, silty, thin-bedded,
top gradational to sandy shale--------
Sandstone, light-gray, very fine grained,
silty, thin and irregularly bedded, top
gradational -----------~-coooooooo

. Shale, medium-gray to medium-dark-

gray, silty, upper 3 in slightly carbon-

Sandstone, light-gray, iron-stained, very
fine grained, very silty, calcareous,
thin- to thick-bedded, grades to silty
and shaly sandstone toward top ------

Shale, medium-gray, very fine grained
sandstone and siltstone interbeds; thin
and evenly bedded ------------------

Sandstone, medium-light-gray, very fine
grained, very silty, thin and irregularly

Shale, medium-gray, few thin medium-
dark-gray  laminations;  contains
slightly carbonaceous shale bed 1 in
thick and interbedded sandstone and
siltstone beds about 2 in thick--------

Sandstone, light-gray, very fine grained,
very silty, calcareous, dark and light
mineral grains, thin-bedded ----------

Siltstone, medium-gray, carbonaceous
laminations, few very fine grained
sandstone interbeds; thin-bedded -----

Sandstone, medium-light-gray, very fine-
grained, silty, thin-bedded -----------

Siltstone, medium-gray, very fine
grained, sandstone interbeds, carbo-
naceous laminations, thin-bedded-----

Sandstone, medium-light-gray, very fine
grained, very silty, scattered shale lam-
inations; thin and irregularly bedded,
oil-saturated - --------------ooooooo-

Shale, medium-gray, very fine grained
sandstone and siltstone interbeds, thin-
bedded, silty --------------ommmmmo--

Sandstone, medium-light-gray, very fine
grained, silty, thin and irregularly bed-

Siltstone, medium-gray, very shaly, very
fine grained sandstone interbeds, thin-
bedded, oil stains ------------oomuo-

Sandstone, medium-light-gray, very fine
grained, silty, thin-bedded -----------

Shale, medium-gray, thin-bedded, basal 4
ft very silty, sandy siltstone and sand-
stone interbeds----------------------

Thickness
Ft in
2+
4 6
10
4 0
6
12 6
2 0
3 3
3 0
4 6
1 0
5 0
1 3
14 0
8
3 10
4 0
6 6
1 0
6 6
8
22 0

23.

24,

25.

26.

27.

28.

29.

30.

31.
. Sandstone, light-gray, friable, very fine

33.

Sandstone, light-gray, very fine grained,
very silty, thin and irregularly bedded-
Siltstone, medium-gray, shaly, very fine
grained sandstone interbeds, thin and
irregularly bedded-------------------
Sandstone, medium-light-gray, very cal-
careous, very fine grained, silty, dark
and light mineral grains, thin and irreg-
ularly bedded--------------ccccuu--
Sandstone, medium-light-gray, very fine
grained, abundant dark and light min-
eral grains, pyrite nodules, very calcar-
eous, thin-bedded to massive, silty and

Sandstone, light-gray, very fine to fine-
grained, very calcareous, small pyrite
nodules, dark and light mineral grains,
nodular weathering, lenticular--------

Shale, medium-gray, thin and evenly bed-
ded, sandy, sandstone laminations in
middle part, 1-in-thick underclay,
grades carbonaceous in upper 1 ft----

Sandstone, medium-light-gray, very fine
grained, silty, thick-bedded ----------

Sandstone, light-gray, very fine grained,
very silty, thin and irregularly bedded

Limestone, ferruginous, hard, brittle ----

grained, silty, dark and light mineral
grains, ripple-bedded at top, very cal-
careous, massive--------------------
Shale, medium-gray, very fine grained,
very silty, sandy, top grades sandy,
thin-bedded, top channeled and filled
by overlying sandstone unit 34-------
Total measured thickness of Cody
Shale---------cmmmmmmmmnaae

Mesaverde Formation:

34.

35.

36.

37.

38.

39.

40.

41.

Sandstone, medium-light-gray, very fine
to fine-grained, thin-bedded to mas-
sive, nodular weathering, pyrite nod-
ules, base angular-------------------

Sandstone, light-gray to very light gray,
very fine to fine-grained, dark mineral
grains, pyrite nodules, massive-
bedded, large nodular weathering, oil
StAINS ~-- === === - - e oo

Shale, medium-gray to medium-dark-
gray, slightly carbonaceous, thin-

Sandstone, medium-light-gray, very fine
to fine-grained, scattered carbonaceous
matter, thin- to thick-bedded---------

Shale, medium-gray, very silty and
sandy, includes 3-in-thick sandstone
bed; thin and irregularly bedded------

Sandstone, medium-light-gray, very fine
grained, silty, iron-stained, calcareous,
MASSIVE - === === mm s oo naean

Shale, medium-gray, very silty, includes
3-in-thick sandstone bed, thin-bedded-

Sandstone, medium-light-gray, very fine
grained, very calcareous, abundant

Appendix

Thickness
Ft in
2 1
11 0
3 6

6 9

3 0
11 10
1 1

5 0

1

4 7
2 38
155 1
33 0
46 0
5 0

1 0

2 0

2 4

3 6
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42.
43,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

shale chips at base, thin-bedded, resist-

Shale, medium-gray, very silty, thin and
evenly bedded ---------------cnun---
Sandstone, medium-light-gray, very fine
grained, sparsely micaceous, calcare-
ous, thin- to thick-bedded -----------

. Shale, medium-gray, thin- to poorly bed-

ded, silty; 2Va-ft-thick very fine
grained sandstone 7 ft above base;
1-ft-thick very fine grained sandstone
14 ft above base; sandstone and shale
chips at base ------------oooomo
Sandstone, light-gray, iron-stained, cal-
careous, very fine to fine-grained, cross-
bedded, thin- to thick-bedded, irregu-

Shale, medium-gray, very sandy, silty;
sandstone interbeds up to 6 in thick;
few slightly carbonaceous beds,
medium-dark-gray underclay; thin and
evenly bedded ----------------oo---

Sandstone, medium-light-gray, very fine
grained, thin and irregularly bedded,
silty, green and black mineral grains -

Shale, medium-gray, thin and evenly bed-
ded, silty; 1-ft-thick very fine grained
sandstone 31/ ft above base----------

Siltstone, light-gray, thin and irregularly
bedded, iron-stained-----------------

Shale, medium-gray, contains 7-in-thick
very fine grained sandstone 2 ft above
base, thin-bedded -------------------

Sandstone, medium-light-gray, very fine
grained, silty, iron-stained, thin- to
thick-bedded; 1-ft-thick shale lens 3 ft

Shale, medium-gray, very silty, thin-
bedded-----------ccmmmmmoiee
Sandstone, medium-light-gray, very fine
grained, calcareous, thin- to thick-

Sandstone, light-gray to white, noncalcar-
eous, dark mineral grains, massive,
iron-stained pyrite nodules up to 4 ft in
diameter ---------------omoaeeoon

Shale, medium-gray, thin and evenly bed-
ded, includes very fine grained, very
silty, iron-stained sandstone bed------

Sandstone, medium-light-gray, very fine
grained, very iron stained, very calcar-
eous, thin-bedded, spongy weathering
At tOP === === === mmmmmmmm e

Shale, basal 1 ft very silty, medium-gray;
1-in-shaly limestone 1 ft above base;
medium-gray shale interbeds, few silt-
stone and sandstone interbeds up to 3 in
thick; thin-bedded-------------------

Sandstone, light-gray, very fine grained,
very silty, lenticular, pyrite nodules,
solution cavities, massive-bedded ----

Shale, medium-gray, thin-bedded, very
silty, sandy, few thin sandstone inter-
beds --------c oo

Thickness

in

9

0

61.

62.

63.

64.

65.

Sandstone, very fine grained, very silty,
thin-bedded, basal 4 ft thick- to mas-
sive, solution cavities, pyrite nodules -

Shale, medium-gray, thin and evenly bed-
ded, silty, sandy, very fine grained
sandstone and siltstone interbeds, few
sandstone beds up to 5 in thick ------

Sandstone, medium-light-gray, very fine
grained, very silty, crossbedded, slump
structures, thin- to thick-bedded, very
calcareous------------------conuono-

Shale, medium-gray, very silty, thin and
evenly bedded, siltstone and sandstone
interbeds, upper 4 ft grades into very
silty, red oxidized, very fine grained
sandstone -------------c=-cmccono—-

Sandstone, light-gray, very fine to fine-
grained, pyrite nodules, 1-ft-thick
shale bed 1 ft below top; noncalcare-
ous, few fossil roots at top ----------

Underclay, medium-gray, abundant fossil
rootlets, carbonaceous fragments,
upper 2 in very carbonaceous --------

Base of Signor coal bed

66.

Coal, bright, banded, gypsum crystals,
resin blebs, fusain, fine to medium
cleats, cleats 50° at 60° SE. and 150° at
45° SW.; 2-in-thick tonstein with fossil
plants 1 ft 2 in below top; coal 2 in
above; tonstein contains flattened vol-
canic ash particles ---------------u--

Top of Signor coal bed

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Shale, light-gray-brown, very carbona-
ceous, sulfur-stained, gypsum crystals,
silty, thin and irregularly bedded -----

Siltstone, light-gray, sandy, carbonaceous
shale laminations, oil stains----------

Shale, medium-gray, thin and evenly bed-
ded, very silty, few carbonaceous lam-
inations, siltstone and sandstone inter-
beds --------cm-mm e

Sandstone, light-gray, friable, very fine
grained, silty, very calcareous, weath-
ered, thin- to thick-bedded-----------

Shale, medium-gray, thin and evenly bed-
ded, interbeds of friable sandstone ---

Sandstone, light-gray, very fine to fine-
grained, thick-bedded to massive,
abundant dark and light grains, very
calcareous, top gradational-----------

Shale, medium-gray, very fine grained,
thin-bedded, very silty, sandy--------

Sandstone, medium-light-gray, very fine
grained to fine-grained, friable, abun-
dant dark mineral grains, silty, thick-
bedded to massive --------~---------

Underclay, medium-gray, fossil roots,
Silty - --- e

Shale, light-gray-brown, very silty, Y2-
in-thick coal 2 in above base, thin- to
poorly bedded -------------nmuoou--

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft

10

16

21



77. Shale, medium-gray, thin and evenly bed-
ded -------m e
78. Shale, medium-light-gray, thin and irreg-
ularly bedded, sandy ----------------
79. Sandstone, light-gray, very fine grained,
silty, solution cavities, pyrite nodules,
crossbedded, scattered shale lenses 8 ft
above base, very calcareous, silty,
shaly, thin-bedded in top 10 ft-------
80. Shale, medium-gray, very silty, abundant
siltstone and sandstone interbeds, thin-

81. Sandstone, medium-light-gray, very fine
grained, silty, massive, nodular weath-
ering, dark mineral grains, grades to
silty shaly sandstone in top 3 ft ------

82. Shale, very silty with sandstone interbeds,
1-ft-thick medium-gray shale near base

83. Sandstone, medium-gray, fine- to medium-
grained, iron-stained, crossbedded,
dark mineral grains, very calcareous,
thin- to thick-bedded ----------------

84. Shale, thin and evenly bedded, medium
gray, interbedded with nonresistant
sandstone ----------=-----ooooooooo-

85. Sandstone, light-gray, medium-grained,
thin- to thick-bedded, solution cavities,
resistant, crossbedded ---------------

86. Shale, medium-gray, thin and evenly bed-
ded -----mcmmme e

87. Underclay, medium-gray, highly weath-
ered, very carbonaceous in top half---

Base of Beaver coal bed

88. Coal, mostly bright, fine to medium
cleats - ------o-mme e
89. Coal, bloom, highly weathered ---------

Top of Beaver coal bed
90. Shale, medium-gray, thin and irregularly

91. Sandstone, medium-gray, very fine to
fine-grained, thin and irregularly bed-
ded, partly resistant, crossbedded,
shale lenses up to 10 in thick, pyrite
nodules --------cemmmocmmeaeoos

92. Underclay, medium-gray, fossil plants
and rootlets, very sandy -------------

93. Shale, medium-gray, thin and evenly bed-
ded to thin and irregularly bedded,
siltstone laminations, carbonaceous in
upper 1 ft -------cmomomiaea -

94. Sandstone, light-gray, partly resistant,
medium-grained, few coarse grains,
clean, well-sorted, solution cavities,
pyrite nodules, noncalcareous; very
iron stained 8-in-thick sandstone -----

95. Sandstone and shale: Sandstone —white,
fine- to medium-grained; shale—
medium-brownish-gray, carbonaceous,
weathered light-gray, thin and evenly
bedded, carbonaceous material; 5-ft
alternating beds of white sandstone and
carbonaceous, shaly material; resistant-

Thickness
Ft in
8

1 6
34 4
7 6
22 0
17 0
32 0
12 0
33 0
1 0

1 2

1 0
4

1 3
41 6
1 0
6 0
22 4
16 0

96. Sandstone, light- to medium-gray, fine-
grained, solution cavities, crossbed-
ded, pyrite nodules capped by very iron
stained sandstone 8 in thick----------

97. Sandstone, light-gray, medium-grained,
dark mineral grains, massive, resistant,
solution cavities, pyritic nodules,
crossbedded, siltstone and very fine
grained sandstone 2 ft thick, highly
iron stained, slightly calcareous, very
resistant at top----------------------

98. Shale, medium-gray, thin and evenly bed-
ded -------mm e

99. Sandstone, light-gray, medium-grained,
dark mineral grains, massive, cross-
bedded, friable ---------------------

100. Shale, thin and irregularly bedded, car-
bonaceous, silty -------------=------
101. Sandstone, light-gray, medium-grained,
light and dark mineral grains, massive,
crossbedded, friable-----------------
102. Shale, medium-gray, thin and evenly bed-
ded-------mccemm e
103. Sandstone, medium-gray, fine- to
medium-grained, light and dark min-
eral grains friable -------------------

104. Shale, dark-brown-gray, carbonaceous,
irregularly bedded, resistant----------

105. Underclay, dark-brownish-gray, abundant
fossil plants -----------=--ccommooun-

106. Coal, impure, fine cleats---------------
107. Shale, medium-gray, thin and irregularly

108. Shale, medium-gray, fine- to medium-
grained, thin and irregularly bedded,
thick-bedded in upper 10 ft, iron-
stained --------=-ccmmmmmmmmee oo

109. Shale, medium-gray, thin and evenly bed-
ded, few sandstone interbeds---------

110. Sandstone, light-gray, medium-grained,
thick-bedded, crossbedded, oil stains,
top 4 in ironed-stained; 1-in-thick coal
AL LOP - - == == - mmmm oo

111. Sandstone, light-gray, medium-grained,
carbonaceous laminations, medium- to
dark-brownish-gray, top gradational --

112. Shale, resistant, carbonaceous, thin inter-
beds of silty sandstone --------------

113. Underclay, medium-dark-gray, thin and
irregularly bedded-------------------

Base of lower split of Shipton coal bed

114. Coal, mostly brown, fine to medium
cleats at 85° NE., 5° at 80° NW.-----
115. Tonstein, medium-gray, fossil plant mate-
rial, sandy with volcanic ash---------

116. Coal, impure, brown, dull laminations,
weathered ------------ommomonomono

Top of lower split of Shipton coal bed

117. Siltstone, light-yellow-gray, thin and
irregularly bedded; 4-in-thick ironstone

Thickness

Ft

38

37

16

28

30

13

10

in

95



118.

119.

Shale, medium-gray, thin and evenly bed-
ded, carbonaceous zones ------------
Underclay, medium-dark-brownish-gray,
thin and evenly bedded--------------

Base of upper split of Shipton coal bed

120.

Coal, mostly brown, fine to medium
cleats, gypsum crystals, resin blebs,
petrified wood at top ----------------

Top of upper split of Shipton coal bed

121.

122.

123.

124.

125.

126.
127.

128.

Shale, medium-gray, thin and evenly bed-
ded ---------cemee s
Sandstone, medium-light-gray, very fine
grained, thin-bedded ----------------
Shale, medium-gray, thin and evenly bed-
ded ---------mm el

Sandstone, medium-light-gray, fine-
grained-----------commmom o
Shale, medium-gray, silty, ripple-

Limestone, medium-gray, sandy --------
Shale, medium-gray, thin and evenly bed-
ded ---------me e
Sandstone, medium-light-gray, thin-
bedded, very fine grained------------

Total measured thickness of Mesa-
verde Formation----------------

Measured section 19: Mesaverde Formation
Location: Jenkins Mountain Quadrangle, Wyoming (7.5 min)

Start: NE-SE-SW sec. 26, T. 6 N., R. 2 E. Presented from oldest to

youngest

End: SW-SW-NW, sec. 25, T. 6 N., R. 2 E.
Described by: F.I. Frasse

Strike 30°, Dip 25° SW.

Upper Cretaceous:
Mesaverde Formation:

96

1.

W

Al

7.
8. Coal, bright, medium cleats, gypsum on

Sandstone, light-gray, fine-grained, sub-

rounded, calcareous, crossbedded,
solution cavities --------------------
Shale (underclay), medium-brownish-

gray, carbonaceous------------------
Coal, bright, resin blebs ---------------
Tonstein, medium-brownish-gray, gran-
ules, carbonaceous------------------
Coal, bony, fossil root prints-----------
Shale, medium-gray, carbonaceous,
poorly bedded -------------mcnmommn-
Coal, bony fossil root prints------------

cleats, fusain lenses ----=--=--=euuuo-

Top of Maverick Spring coal zone

9.

10.

Shale, light-gray, thin and evenly bedded,
calcareous sandstone interbeds -------

Sandstone, light-gray to white, very fine
to fine-grained solution cavities -----

Thickness

Ft in

11 0

4 0

4 10

28 0

1 0

3 0

6 0

22 0

8

15 0

2 0
1,110

llen

Thickness
Ft in
10 0
5

7

%]

3

1 2
2

2 5
7 0
15 0

11.

12.

14.

15.

16.
17.
18.
19.

20.

21.
22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Shale (underclay), medium- to light-olive-
gray, silty, fossil roots, carbonaceous
in upper 6 in --------------meceeonn-

Coal, bright, fine cleats----------------

Shale, medium-gray, thin-bedded, carbo-
NACEOUS -~ === =============mnomcncon

Shale, medium-gray, good fissility, car-
bonaceous-----------------c-mommomn

Sandstone, medium- to light-gray, very
fine grained, crossbedded, calcareous
cement, pyrite nodules, solution cavi-
i

Shale, dark-gray, very fissile, carbona-
ceous, fossil roots----------=-coom-o-

Sandstone, medium-gray, very fine
grained, calcareous, pyrite nodules ---

Sandstone, light-gray to white, very fine
grained, silty, massive --------------

Sandstone, light-gray, fine-grained, cal-
careous, crossbedded, pyrite nodules -

Shale, medium- to light-gray, thin-
bedded, silty, bentonitic, fossil roots,
carbonaceous -----------------------

Sandstone, light-gray, very fine grained,
thin-bedded, silty -------------------

Shale, medium-gray, fossil roots, bento-
NItiC === - --=-mmmmmmm e ee

Shale, medium-grayish-brown, very fis-
sile, bentonitic----------------------

Shale, brownish-gray, poorly bedded,
carbonaceous, fossil roots, bentonitic -

Sandstone, light-gray, very fine grained,
silty, thin-bedded -------------------

Sandstone, light- to medium-gray, very
fine to fine-grained, calcareous, solu-
tion cavities ---------------c---oann-

Shale, medium-gray, very fissile, carbo-
naceous, bentonitic, fossil root prints -

Sandstone, light-gray to white, very fine
to fine-grained, crossbedded, friable,
solution cavities --------------------

Shale, light- to medium-gray, bentonitic,
carbonaceous ------------cconooomoo-

Sandstone, light- to medium-gray, very
fine grained, thin-bedded, silty, calcar-

Sandstone, light-gray, fine- to medium-
grained, calcareous, pyrite nodules,
solution cavities --------------------

Sandstone, light- to medium-gray, very
fine grained, shale and siltstone inter-
beds, thin-bedded, carbonaceous -----

Sandstone, light- to medium-gray, fine- to
medium-grained, calcareous, pyrite
nodules, thin-bedded ----------------

Shale, light- to medium-gray, bentonitic,
thin-bedded------------------conu---

Sandstone, light- to medium-gray, very
fine to fine-grained, calcareous, thin-
to thick-bedded ----------------uo---

Sandstone, light-gray to white, very fine
grained, calcareous, thin siltstone
interbeds 10 ft above base -----------

Coal, bright, banded-------------------

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft in
1 9

11

5 0

2 0

10 0
2 3

5 0

11 0
2 6

6 6

3 6

8

1 7

4 6

5 6

8

1 4

5 6

6 3

4 7

1 8

16 0
8 6

4 9

11 0
16 6
6



38.

39.

41.

42.
43.

45.

47.

48.

49.

50.

S1.
52.

53.
54.
55.

56.

57.

58.

59.

61.
62.

63.

Shale (underclay), medium-gray, bentoni-
tic, carbonaceous -----------=--eun--
Shale, light- to medium-gray, poorly bed-
ded, bentonite, carbonaceous, fossil
TOOt PrinNts-=--=---=-=cmcomomoocaenn

. Sandstone, light-gray to white, very fine

to fine-grained, crossbedded, thin- to
thick-bedded, calcareous cement -----
Shale (underclay), medium-gray, poorly
bedded, upper 6 in very fissile,
medium-dark-gray, carbonaceous-----
Coal, dull, resin, fusain in upper 3 in---
Shale (underclay), medium-gray, carbo-
NACEOUS - === === == ==mmmmmo oo mmeoeo -
Coal, bright, resin, banded, basal 3 in

Tonstein, medium-brownish-gray, silty,
carbonaceous -----------c--ooecennn

. Shale, medium-gray, very fissile, carbo-

Coal, bright, gypsum on cleats, upper 2 in
irregular and channeled; filled by over-
lying sandstone unit 48--------------

Sandstone, light-gray to white, fine-
grained, crossbedded, thin- to thick-
bedded, calcareous, friable, pyrite nod-
ules, solution cavities ---------------

Shale, light- to medium-gray, poorly bed-
ded -------mm e

Underclay, light-grayish-brown, carbo-
naceous, fossil root prints -----------

Coal, weathered, gypsum crystals-------

Shale, light- to medium-gray, carbona-
ceous zones 10 in thick at top and 9 ft
above base ----------coomeeooon

Underclay, medium-light-gray, poorly
bedded, fossil root prints ------------

Coal, dull, banded, weathered, fossil
roots at base-----------c-ccceoaonoo

Shale, light- to medium-gray, silty,
poorly bedded, bentonitic------------

Sandstone, light-gray, fine-grained, cross-
bedded, thin-bedded, calcareous in
upper 2 ft, pyrite nodules, solution
L S

Shale, medium- to light-gray, poorly bed-
ded, silty, bentonitic, 1-in very fine
grained calcareous sandstone 9 ft above
base, 10-in carbonaceous zone 5 ft
above base -------------ccooooooo

Sandstone, light-gray, fine-grained, cross-
bedded, thin-bedded, calcareous,
pyrite nodules, solution cavities ------

Shale, light-gray to brown, very silty,
poorly bedded, bentonitic------------

Sandstone, medium-gray to light-brown,
very fine grained, calcareous---------

Shale, light-gray, silty, poorly bedded --

Siltstone, light-gray to white, thin-
bedded, siderite bands 1 in thick at
base and 1 ft 3 in thick above base---

Shale, medium-gray, carbonaceous, ben-
EONItiC- === === - m e e

Thickness
Ft in
8

4 2
10 4
2 6
9

5

2 5
1

2 0
1 5
22 0
13 0
9

6

14 6
8

6

12 6
5 5
13 6
11 0
13 0
2 0
10 0
4 0
5 6

65.

67.

68.
69.

70.

71.
72.

73.

74.

75.

76.

77.
78.
79.

80.

81.

82.

83.

84.

85.

86.
87.

88.
89.

91.

Sandstone, brown, very fine grained, cal-
CArEOUS ----=--==-==========-=-——oooo
Shale, light- to medium-gray, bentonitic,
upper 3 ft medium-dark-gray, carbo-
NACEOUS - == ~===========momemoaomon
Sandstone, light-gray, fine-grained, cross-
bedded, thin-bedded, calcareous------
Shale (underclay), light- to medium-gray,
bentonitic, upper 8 in brownish-gray,
carbonaceous, fossil root prints ------
Coal, bright to dull, resin, fusain-------
Shale, medium-light-gray, bentonitic,
basal 4 in carbonaceous, coal lamina-

Sandstone, light-gray to white, fine- to
medium-grained, massive at Dbase,
crossbedded, calcareous, solution cav-
ities, pyrite nodules -----------------

Siltstone, light-gray, poorly bedded -----

Shale, medium-gray, bentonitic, upper 8
in medium-dark-gray, carbonaceous,
fossil root prints --------=----cccmoon

Coal, bright, resin blebs, medium cleats-

Shale, light- to medium-gray, fossil root
U e

Sandstone, light-gray to white, very fine
grained, thin-bedded, siltstone inter-
beds ---------o-mm e

Sandstone, light- to medium-gray, very
fine to fine-grained, crossbedded, cal-
CArEOUS ----=--=-===mmmmmommammamaoae

Sandstone, light-gray, very fine grained,
Silty ----mmme e

Shale, light- to medium-gray, poorly bed-
ded, silty, bentonitic ----------------

Sandstone, light-gray, fine-grained, cross-
bedded, thin-bedded, calcareous------

Shale, light- to medium-dark-gray, upper
3 ft very fissile, carbonaceous, fossil
TOOt Prints----===onmoommmam oo

Shale, light- to medium-gray, silty, ben-
tonitic, upper half poorly bedded, fos-
sil root prints------------c-mcouuonoo

Sandstone, light- to medium-gray, fine-
grained, crossbedded, thin-bedded,
pyritic nodules, calcareous-----------

Shale, light- to medium-gray, silty, ben-
tonitic, thin sandstone interbeds ------

Sandstone, light-gray to white, very fine
to fine-grained, crossbedded, massive,
friable, calcareous ------------------

Shale, light-gray, silty, bentonitic, upper
two-thirds interbedded with siltstone
and sandstone, calcareous -----------

Shale (underclay), medium-gray, carbo-
naceous, fossil root prints -----------

Coal, weathered, fossil plant prints -----

Shale, light- to medium-gray, bentonitic

Sandstone, light-gray, very fine grained,
silty, poorly bedded-----------------

Sandstone, light-gray, fine-grained, cross-
bedded, thin-bedded, calcareous------

Concealed (probably shale)-------------

Thickness

Ft

15

10

11

38

11

14

21

15

12

10

O



98

92.

93.
94.

95.
96.

97.
. Shale, medium-gray to brown, bentonitic,

99.
100.

101.
102.

103.

104.

105.
106.

107.

108.

109.

110.

111.

112.

113.

Shale, light- to medium-gray, bentonitic,
fossil root prints ---------c-mcuuoonon
Siltstone, light-gray, thin-bedded -------
Sandstone, light-gray, very fine grained,
crossbedded, calcareous -------------
Concealed (probably shale)-------------
Sandstone, light-gray, very fine grained,
thin-bedded, pyrite nodules, calcare-

Concealed (probably shale)-------------

carbonaceous coal laminations in upper

Shale, light-gray, silty, poorly bedded --
Sandstone, light-gray to grayish-brown,
very fine grained, thin- to thick-
bedded, silty, calcareous ------------
Concealed (probably shale)-------------
Shale, medium-gray to dark-gray, poorly
bedded, silty, very carbonaceous 4 ft
above base ------------ecemcoaooon
Sandstone, light-gray, very fine grained
to fine-grained, crossbedded, pyrite
nodules, calcareous -----------------
Shale, light- to medium-gray, bentonitic,
upper 1 ft brown, carbonaceous, fossil
root Prints---------===-==-oc-couo---
Coal, bright to dull, resin, fusain-------
Shale, medium-gray, poorly bedded, fos-
sil rootlets, in basal 8 in carbonaceous
zone, dark-brown, fossil plant frag-

Sandstone, light- to medium-gray, thin- to
medium-bedded, crossbedded at base,
fine-grained, friable, quartzose, sub-
angular to subrounded, pyrite nodules,
limestone in  upper 2Y2 ft,
well-indurated ---------------------

Shale, light- to medium-gray, lower 7 ft
silty, bentonitic, above fossil root
Prints === == ococooomo o

Sandstone, medium-yellow-brown, pyrite
nodules Y2 inch in diameter, siderite,
quartz grains, fine-grained, well-
rounded to rounded, well-indurated---

Shale, light- to medium-gray, poorly to
moderately bedded, lower 7 ft bentoni-
tic, next 8 ft silty, top 3 ft silty and
moderately bedded ------------------

Sandstone, light-brown, quartzose, fine-
grained, subangular to subrounded,
crossbedded, well-indurated, pyrite
nodules Y4 inch in diameter----------

Shale,light-yellow-browntomedium-light-
gray; basal 11 ft silty, poorly bedded,
upper 14 ft less silty, moderately bed-
ded, locally bentonitic and carbona-

Sandstone, light-yellow-brown, fine-
grained, subangular to subrounded,
thin-bedded, calcareous, few pyrite
nodules up to Y& inch in diameter,
small solution cavities---------------

Thickness
Ft in
4 4
10

2 6
58 0
3 0
g8 0
2 5
8 6
6 0
6 6
24 0
4 6
0

1 0
10 0
7 0
9 6
11

18 0
5 6
25 0
3 6

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124,

125.

126.

127.

128.

129.
130.

131.

Shale, light-medium-gray, basal 4 ft silty;
6-in-thick carbonaceous shale 4 ft
above base; upper 82 ft poorly bedded
to nonbedded, bentonitic, fossil root
prints; top S in light brown, carbona-
ceous, slightly bentonitic ------------

Coal, impure, dull and bright bands,
deeply weathered -------------------

Shale, light-brown to light-medium-gray,
poorly bedded, slightly bentonitic ----

Sandstone, light-yellow-orange to dark-
yellow-orange, very fine to fine-
grained, well-indurated, calcareous ---

Shale, medium-light-gray, silty, slightly
bentonitic, 1-in very fine grained, cal-
careous sandstone, 4 ft above base;
uppermost 4 ft light-brown, carbona-
ceous underclay, fossil root prints----

Shale, carbonaceous, dull and impure,
bony and siity, fossil root prints------

Shale, dark-yellowish-orange to moderate-
yellowish-brown, lower 4 ft silty,
upper part poorly bedded, bentonitic--

Sandstone, light-yellow-brown, fine- to
very fine grained, thin-bedded -------

Shale, medium- to light-gray, silty,
locally bentonitic, poorly to moder-
ately bedded--------------c-c-coenno

Sandstone, light-yellow-brown, calcare-
ous, well-indurated, fine-grained, sub-
angular to subrounded, thinly cross-
bedded, solution cavities, pyrite
nodules in discrete layers------------

Shale, light- to medium-gray, silty; upper
3 ft medium-gray, carbonaceous,
locally bentonitic, poorly bedded-----

Siltstone, light-yellow-brown, calcare-
ous, thin-bedded --------------------

Shale, light- to moderate-gray, bentonitic,
poorly to nonbedded, 10V ft above
base is a moderate-brown, iron-
cemented siltstone 2 in thick---------

Limestone, medium-gray, finely crystal-
line, fine-grained sandstone layers,
thin- to thick-bedded, weathers dark-
yellowish-orange, upper 10 in calcare-
ous sandstone, very fine grained, few
pyrite nodules up to 1 inch in diameter-

Shale, light- to medium-gray, slightly car-
bonaceous, bentonitic; upper 3 ft
medium gray to moderate brown, car-
bonaceous fossil root and plant frag-

Covered (shale) -------------c-munuunnn
Shale, light- to medium-gray and pale-
orange-brown, lower 15 ft silty; upper
14 ft shale, bentonitic, carbonaceous,
fossil roots, poorly bedded-----------
Sandstone, dark-yellowish-orange to light-
brown, calcareous, fine- to medium-
grained, crossbedded, well-indurated,
pyrite nodules -----------ccmmonmooo-

Geology of Upper Cretaceous and Tertiary Coal-Bearing Rocks, Wind River Basin, Wyo.

Thickness

Ft in
12 6
5

9 3
10

13 6
8

14 3
10

37 0
5 6
17 3
1 1
14 6
2 6
11 0
22 0
29 0
4 0



132.

133.

134,

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

Sandstone, pale-yellow-brown, nonbed-
ded, friable; 1-ft-2-in-thick siltstone at
base; very fine-grained, calcareous,
ferruginous cement-----------cc-o---

Shale, light-medium-gray, locally benton-
itic, carbonaceous, fossil roots,
poorly bedded; 7 in of siltstone at base,
ferruginous cement------------------

Shale, light- to medium-gray, slightly
bentonitic, nonbedded ----~----------

Sandstone, medium-gray to moderate-
brown, very fine grained, calcareous,
ferruginous cement------------------

Shale, light-medium-gray, fossil roots,
poorly bedded, slightly bentonitic ----

Sandstone, grayish-orange, calcareous,
fine-grained,  thin-bedded,  well-
indurated, pyrite nodules up to ¥2 inch
in diameter--------------cuaoomon

Shale, light- to medium-gray, nonbedded,
slightly bentonitic in upper 10 in-----

Limestone, light-greenish-gray, silty,
weathers dark-yellowish-orange, thin-

Shale, light-medium-gray, slightly benton-
itic, basal 22 ft dark-gray, carbona-
ceous, upper 4 ft silty ---------------

Sandstone, light- to medium-gray, very
fine grained, calcareous, crossbedded,
thin-bedded, pyrite nodules up to inch
in diameter; base friable; upper 2Y2 ft
well indurated ---------=cccmmemoo

Shale, light-medium-gray, moderately
bedded, slightly bentonitic-----------

Sandstone, grayish-orange, fine-grained,
subrounded-rounded, crossbedded, cal-
careous, quartzose, friable-----------

Shale, light-medium-gray; 2Y»-ft-thick
carbonaceous shale 812 ft above base,
moderate- to light-brown, fissile, dull
coal layers, slightly bentonitic -------

Sandstone, light-gray to grayish-orange
on weathered surface, fine- to very fine
grained, irregular lens-shaped beds,
friable, crossbedded, pyrite nodules up
to 1 inch in diameter; upper 5 in
moderate-brown, well-indurated, cal-
CATEOUS ----===========c=ccmmnemnnn

Shale, light- to medium-gray, silty, thinly
laminated, bentonitic------~~--------

Coal, dull, impure, very deeply weath-
ered, abundant fossil plant fragments
and roots, very dark gray to dark-

Shale, light-medium-gray, moderately
bedded, bentonitic, carbonaceous, fos-
sil root prints -----------c-cccmeeaaan

Sandstone, grayish-orange to light-gray,
very fine to fine-grained, crossbedded,
thin-bedded, calcareous, solution cavi-
ties, pyrite nodules, friable at base,
indurated in upper 3Y2 ft ------------

Shale, light-gray, silty, poorly bedded,
bentonitic ------------commaemaanon

Thickness
Ft in
8 0
5 3
4 6
10

6 0
2 4
9 8
5 8
5 6
5 6
4 2
4 0
10 0
3 5
8 0
3

3 6
10 0
11 6

151.

152.

153.

154.

155.
156.
157.

158.

159.

160.

161.
162.

163.

164.

165.

166.

167.

168.

169.

Sandstone, grayish-orange to light-gray,
very fine to fine-grained, crossbedded,
thin-bedded, subangular to angular
grains, abundant pyrite nodules up to
/2 inch in diameter------------------

Shale, medium-gray, moderately bedded,
silty in the basal 5 ft, bentonitic in the
upper 3 ft 5 in--------cmommmo-

Shale, dark-gray to moderate-brown, car-
bonaceous fossil plant fragments,
slightly bentonitic, few dull coal lay-

Sandstone, medium-gray to yellow-
orange, very fine to fine-grained, cal-
careous, pyrite nodules up to Vs inch in
diameter ------------cccmmmamaaan

Covered -------=-====-ccccmmmeoaooo

Shale, light-gray, nonbedded, bentonitic

Sandstone, medium-light-gray, crossbed-
ded, thin-bedded, fine-grained, sub-
angular to subrounded, quartzose,
well-indurated, calcareous, few pyrite
nodules up to Vs inch in diameter ----

Shale, light-gray, poorly bedded to non-
bedded, bentonitic; 8-in-thick light-
gray sandstone 3Y2 ft above base,
quartzose, fine-grained to very fine
grained, friable, subangular to sub-
rounded ----------ommmomii oo on

Shale, medium-light-gray, few coal lay-
ers, abundant fossil plant fragments,
locally bentonitic -------------------

Sandstone, light-gray to medium-gray,
crossbedded, thin-bedded, very fine to
fine-grained, subangular, moderately
quartzose, calcareous layers, indu-
rated, few pyrite nodules, solution cav-

Covered (probably shale)---------------
Siltstone, light-gray to medium-gray;
basal part irregularly bedded, calcare-
ous, indurated; upper part friable-----
Sandstone, very light gray to white, very
fine grained, very thin bedded; irregu-
lar, friable; includes limestone lens up
to 1Y2 ft thick ----------------------
Siltstone, grayish-orange, irregularly bed-
ded, well-indurated, ferruginous------
Shale, medium-gray to dark-gray, carbo-
naceous, fossil root and plant frag-
ments, carbonaceous, bright coaly lay-
ers common; poorly developed

fissility------==cmcccccmomaca e
Siltstone, grayish-orange, ferruginous
cement, irregularly bedded, well-
indurated----------------ccmeemaan

Shale, medium-gray to dark-gray, carbo-
naceous, fossil root and plant frag-
ments, carbonaceous ----------------

Siltstone, brownish-gray, ferruginous
cement, irregularly bedded, well-
indurated--------------ocmmeaaeon

Shale, medium-gray, bentonitic, poorly
bedded--------------mommimieeno

Thickness

Ft in
5 10
8 9
2 1
2 6
25 0
9 0
20 0
8 0
12 6
26 0
17 0
9 0
23 6
8

1 4
3

10

11

14 0
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Thickness Thickness

Ft in Ft in
170. Sandstone, medium-gray, calcareous, fine- 187. Sandstone, grayish-orange to light-gray,
grained, crossbedded, subangular, fine- to medium-grained, friable, cal-
pyrite nodules ----------cncnamnonnnn 3 6 careous, thin-bedded, ferruginous

171. Shale, light-gray to white, slightly benton- cement in basal 8 in----------------- 7 6
itic, slightly carbonaceous ----------- 15 0 188. Siltstone, light-gray, poorly bedded,

172. Sandstone, medium-gray, fine-grained, slightly bentonitic in upper part ------ 3 3

189. Shale, light-gray to white, bentonitic,
evenly bedded; 4-in-thick limestone 1
ft 3 in above base; 2-in-thick limestone
1 ft 9 in above base, overlain by a
thin-bedded, 2-ft-4-in-thick, friable

moderately quartzose, subangular to

rounded, pyrite nodules ------------- 35 0
173. Shale, light-gray to medium-gray, poorly

bedded, slightly bentonitic, 3 ft above

base carbonaceous with fossil plant

fragments -----------cccocmaonnanaos 1 o sandstone ------------cooomoooooooes 11 0

174. Sandstone, medium-gray, very fine to Total measured thickness of main
fine-grained, calcareous, thin-bedded, body of Mesaverde Formation--- 1,571 .__2
well-indurated, pyrite nodules-------- 2 6 White sandstone member:

175. Shale, medium-gray, carbonaceous, ben- 190. Sandstone, light-gray to white, fine-
tonitic, fossil roots ------------------ 2 0 grained, crossbedded -----cereneanca- 50+

176. Covered -------=====smmmeeeaoc- 5 6 Total measured thickness of Mesa-

177. Shale, medium-gray to dark-gray, very verde Formation---------------- 1,621 5
carbonaceous, bentonitic; 3-in-thick End of section -
zone of bright coal laminae 1 ft below
tOp -=--=--ememme e 14 0

178. Shale, medium-light-gray, silty, thin-
bedded---------uceemmmemii 5 4

7. Sax:gi;ongl,le rtl;e%zzgﬁz’ed, C:Vl::ﬁ:::é Measured section 20: Cody Shale through Indian
pyrite nodules ---=---=--cancccacaoo- 1 6 Meadows Formation

180. Shale, medium-gray to white; basal 7 ft Location: Eagle Point and Shotgun Butte Quadrangles, Wyoming (7.5
bentonitic;8-in-thickcalcareousgrayish- min)
orange siltstone; shale becomes carbo- Start: SW-SW-NW sec. 17, T. 5 N., R. 1 E. Presented from oldest to
naceous in the upper 7 ft; near the top is Eng?ggféis-sw, sec. 15, T. 5N., R. 1 E.

a 1-ft-thick, dark-gray, fissile, carbo- Described by: R.C. Warlow and N.L. Hickling

naceous shale contgnmng bright coal Strike 55°, Dip 23° NE.

laminations and a 5-in-thick bentonitic

layer, medium-gray to light-olive with Upper Cretaceous: Thickness
fossil roots; at the top is a 6-in-thick, Cody Shale: Ft in
highly carbonaceous shale, dark-gray- 23 0 1. Shale, light-brownish-gray, slightly silty,

181. Sandstone, medium-gray, fine-grained, slightly bentonitic-----«---scsemvenn-n 30 0
crossbedded to irregularly bedded, 2. Sandstone, light-brownish-gray, very fine
subangular to subrounded, interbedded to fine-grained, thick-bedded, dark and
with carbonaceous shale ------------- 19 0 light mineral grains, silty, very calcar-

182. Shale, light-gray to dark-gray to medium- €OUS ~---=- === mm- oo eeaaea 2 8
brown, bentonitic; upper 24 ft very 3. Shale, light-brownish-gray, silty, slightly
carbonaceous, dark-gray with fusain calcareous--------------------esouen 12 9
layers and fossil plant fragments ----- 39 0 4. Sandstone, light-brownish-gray, very fine

183. Sandstone, medium-gray, fine-grained, to fine-grained, thin and evenly bed-
calcareous, thin-bedded, well- ded, dark and light mineral grains,
indurated, quartzose, subrounded to micaceous, very silty---------------- 5
rounded, pyrite nodules ------------- 12 0 S. Shale, light-brownish-gray, very silty,

184. Shale, medium-light-gray, medium- weathered --------c-ommommmmoo 4 5
bedded; ferruginous cemented siltstone 6. Sandstone, light-brownish-gray, very fine
8 in thick 9 ft above base, and 3 in grained, thin and irregularly bedded,
thick 14Y2 ft above base, bentonitic, very silty---------=c-ceemaaaaon %)
slightly carbonaceous, few fossil plant 7. Shale, light-brownish-gray, very silty,
fragments ----------cccmcommmmmans 18 6 weathered -----------cccmcmeiaaanans 13 6

185. Sandstone, medium-gray to grayish- 8. Sandstone, light-brownish-gray, very fine
orange, fine- to medium-grained, cal- grained, thin and irregularly bedded,
careous, thin-bedded to crossbedded, low quartz content, dark and light min-
solution cavities, few pyrite nodules, eral grains, very calcareous ---------- 1 7
limonite concretions in upper part---- 17 6 9. Shale, light-brownish-gray, very silty,

186. Shale, medium-gray, carbonaceous, sandy, top gradational--------------- 2 8
slightly bentonitic, nonbedded, fossil 10. Sandstone, light-brownish-gray, very fine
plant fragments -----------c-ccmoooo- 3 9 grained, thin and irregularly bedded,
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11.

12.

13.

14.
15.

low quartz content, few dark and light
mineral grains, slightly calcareous----
Shale, light-brownish-gray, very silty,
sandy ------------mmmmmeom e
Sandstone, light-brownish-gray, very fine
to fine-grained, thick-bedded, abun-
dant dark and light mineral grains,
micaceous, very calcareous ----------
Sandstone, light-brownish-gray, very fine
to fine-grained, thin and irregularly
bedded, crossbedded, resistant ledges
up to 9 in thick, weathered ----------
Shale, light-brownish-gray, silty, weath-
ered -------mmm e
Sandstones, light-gray, very fine to fine-
grained, thin- to thick-bedded, dark
and light mineral grains -------------
Total measured thickness of Cody

Mesaverde Formation:

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Shale, medium-gray, very silty, slightly
carbonaceous ---------=-ccccncnonn--
Sandstone, light-gray, very fine grained,
thin to thick and irregularly bedded,
dark and light mineral grains, scattered
carbonaceous matter-----------------
Sandstone, light-gray, fine-grained, thick-
bedded to massive, dark and light min-
eral grains, solution cavities, pyrite
nodules up to Y2 inch in diameter,
light-gray shale lenses up to 1 ft thick,
thin-bedded and calcareous in top 5 in,
coarse-grained in upper 30 ft---------
Shale, medium-gray, silty, sandy, weath-
ered ------om oo
Sandstone, light-brownish-gray, very fine
to fine-grained, thick-bedded to mas-
sive, dark and light mineral grains,
abundant pyrite nodules up to 2 inch
in diameter------------cccccaoaoo--
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, dark and
light mineral grains, very friable -----
Siltstone, light-brownish-gray to medium-
gray, thin and irregularly bedded,
sandy -----------mmmmmmmmeieeoeo
Sandstone, medium-gray, very fine
grained, thin and irregularly bedded,
sandy ------------ommmme e
Shale, medium-dark-gray, slightly car-
bonaceous, silty, poor fissility, scat-
tered fossil plant fragments ----------
Underclay, dark-grayish-brown, abundant
fossil plant fragments ---------~-----
Shale, dark-brownish-gray, carbon-
aceous, very fissile, abundant fossil
plant fragments ---------------------
Underclay, dark-brown, abundant fossil
TOOt PriNtS-------=-mommmmmmecoao

Base of Maverick Spring coal zone

28.

Coal, very finely cleated, mostly bright,
weathered, scattered sulfur stains, gyp-
sum crystals -------------occmomnonn-

Thickness
Ft in

1 8

4 0

1 5
21 9
21 9
__
119 11
2 0

5 0
135 0
8 9

4 4

4 0

6 0

6 O

2 4

2 4

1 5

3

1 3

29.

30.

31.

32.

33.

34.
. Sandstone, medium-light-gray, very fine

36.

37.

38.

39.

41.

42.

43,

45.

47.

48.

49.

Shale, medium-grayish-brown, very car-
bonaceous, silty, gypsum crystals, fos-
sil plant fragments ------------------

Shale, medium-dark-gray, poor fissility,
abundant gypsum crystals------------

Siltstone, light-brownish-gray, thin and
irregularly bedded, fossil plant frag-
ments, weathered -------------------

Sandstone, light-gray, very fine grained,
thin and irregularly bedded, very silty,
finely micaceous, very calcareous ----

Sandstone, medium-brownish-gray, very
fine grained, thin and irregularly bed-
ded, very calcareous in top 1 ft ------

Siltstone, light-gray, lens-shaped, sandy-

grained, thin- to thick-bedded, silty,
mica flakes, very calcareous ---------
Underclay, dark-brownish-gray, abundant
carbonaceous fragments, gypsum crys-
tals, top contact gradational----------
Shale, dark-brownish-gray, poor fissility,
scattered fossil plant fragments, gyp-
sum crystals, carbonaceous ----------
Sandstone, light-gray, very fine grained,
thin- to thick-bedded, ripple-bedded in
top 6 in; dark and light mineral grains,
fossil plant fragments, pyrite nodules
up to ¥2 inch in diameter, very calcar-

Shale, medium-grayish-brown, poor fis-
sility, silty, scattered fossil plant frag-

Sandstone, light-gray, very fine grained,
thin and irregularly bedded, dark and
light mineral grains -----------------

Shale, medium-brownish-gray, poor fis-
sility, silty, scattered fossil plant frag-

Shale, medium-dark-gray, nonfissile,
slightly carbonaceous, scattered fossil
plant fragments -------------occuoee-

Shale, medium-dark-gray, carbonaceous,
abundant fossil plant fragments, gyp-
sum crystals -----------c--oomomeonon

Siltstone, light-olive-gray, abundant fos-
sil plant fragments ------------------

Shale, dark-brownish-gray, fair fissility,
abundant fossil plant fragments ------

Sandstone, very light gray, very fine
grained, thin-bedded, silty-----------

Sandstone, very light gray, very fine
grained, thin-bedded, very silty, carbo-
NACEOUS === ==========-====oommmmm

Sandstone, light-gray, very fine grained,
thin-bedded to nonbedded, siltstone
interbeds, very carbonaceous; scattered
coal lenses up to Y4 in thick, abundant
fossil plant fragments ---------------

Underclay, dark-brownish-gray, abundant
coal fragments and lenses up to ¥s in
thick, abundant gypsum crystals and
fossil plant fragments ---------------

Thickness

Ft in
1 5
2 1
2 3
1 3
4 0
1 2
2 10
3 0
2 8
5 8
1 2

4

1 1
9

3

4

10

1 1
10

6

4
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50.
51.

52.

53.
54.
55.

56.

57.

58.
59.

61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.

72.

73.

74.

75.

76.

102

Coal, bright to dull, weathered, impure -
Underclay, dark-brownish-gray, very car-
bonaceous, coal lenses up to Y8 in
thick, scattered fossil plant fragments-
Sandstone, light-gray, very fine to fine-
grained, thick-bedded to massive, dark
and light mineral grains, pyrite nodules
up to Y4 inch in diameter, calcareous -

Shale, medium-brownish-gray, silty,
sandy, weathered -------------------
Sandstone, light-gray, very fine grained,

thin and irregularly bedded, very silty-
Siltstone, light-olive-gray, sandy, fossil
plant fragments ----------cuocmooonn
Shale, medium-brownish-gray, poor fis-
sility, carbonaceous, scattered fossil
plant fragments, abundant gypsum
crystals ---------coo-mom e
Underclay, medium-gray, silty, sandy,
finely micaceous, scattered fossil plant
fragments and roots -----------------
Coal, impure, weathered, abundant shale
lenses up to Y8 in thick--------------
Shale, gray, carbonaceous--------------
Siltstone, light-olive-gray, sandy--------
Sandstone, light-gray, fine-grained, thick-
bedded to massive, dark and light min-
eral grains, pyrite nodules up to 1 inch
in diameter, solution cavities up to 6
inches in diameter, very calcareous---
Siltstone, light-olive-gray, sandy, weath-
ered ------m oo
Shale, light-olive-gray, poor fissility,
scattered fossil plant fragments,
slightly carbonaceous----------------
Sandstone, light-gray, very fine grained,
thick-bedded, abundant dark and light
mineral grains, micaceous -----------
Shale, medium-gray, gypsum crystals,
slightly carbonaceous----------------
Coal, bright to dull, finely cleated, gyp-
sum crystals, weathered -------------
Shale, dark-brownish-gray, fair fissility,
gypsum crystals, carbonaceous-------
Shale, medium-dark-gray, poor fissility,
scattered fossil plant fragments-------
Sandstone, light-gray, very fine grained,
finely micaceous, silty --------------
Shale, light-brownish-gray, slightly car-
bonaceous, weathered ---------------
Underclay, light-brownish-gray, scattered
fossil plant fragments, silty ----------
Shale, dark-brownish-gray, abundant fos-
sil plant fragments, gypsum crystals,
very carbonaceous ------------------
Coal, mostly dull, impure, abundant gyp-
sum Crystals ------------caommmcne
Shale, medium-brownish-gray, fair fissil-
ity, silty, abundant fossil plant frag-
ments, carbonaceous ---~------------
Shale, medium-gray, fissile, slightly car-
bonaceous, weathered ---~-----------
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, ripple-

Thickness
Ft in
2
5
4 11
4
4
11
1 1
1 2
6
4
8
8 0
1 3
2 1
1 7
8
9
1 4
1 9
10
3 0
7
3
8
9
4 0

77.
78.

79.

80.

81.
82.

83.
84.

85.

86.

87.

88.

89.

91.

92.

93.
. Shale, medium-gray, weathered --------
95.

96.

97.

98.
99.
100.

101.
102.

103.

bedded at top, pyrite nodules, iron-
stained - --------c--mooemna oo
Shale, medium-gray, weathered --------
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, silty, dark
and light mineral grains -------------
Shale, medium-dark-gray, abundant fossil
plant fragments, scattered siltstone
lenses up to 2 in thick, carbonaceous,
weathered -----------cacmmaaooan
Sandstone, light-gray, very fine grained,
thin and irregularly bedded, very silty,
slightly calcareous, iron-stained ------
Shale, medium-light-gray, gypsum crys-
tals, weathered -----------cccccmmann
Siltstone, light-gray, thin and irregularly
bedded, iron-stained-----------------
Shale, light-olive-gray, weathered ------
Sandstone, light-gray, very fine grained,
thin- to thick-bedded, silty, pyrite nod-
ules up to Y4 inch in diameter, unit is
lens-shaped--------------coououmonnn
Shale, medium-gray, slightly carbona-
ceous, weathered ----------ccmeeennn
Sandstone, medium-gray, very fine
grained, thin-bedded, silty, abundant
carbonaceous fragments -------------
Shale, medium-gray, poor fissility, very
silty, scattered fossil plant fragments,
grades carbonaceous upward ---------
Underclay, medium-brownish-gray, silty,
abundant fossil roots, scattered coal
fragments -------------mmmomonaoo
Coal, mostly dull, medium cleats, abun-
dant sulfur stains--------------------
Tonstein, light-pinkish-gray, abundant
flattened volcanic ash particles-------
Coal, mostly dull, medium cleats, abun-
dant sulfur stains and gypsum crystals-
Underclay, dark-brownish-gray, very
silty, scattered fossil roots, scattered
fossil plant fragments ---------------
Coal, weathered-----------==-=-uuu----

Sandstone, light-gray, very fine to fine-
grained, thin- to thick-bedded, silty,
abundant dark mineral grains --------

Shale, medium-brownish-gray, poor fis-
sility, abundant fossil plant fragments,
carbonaceous ------------==----oou--

Underclay, dark-brownish-gray, very
silty, abundant coal and fossil plant
fragments, very carbonaceous--------

Coal, bright to dull, finely cleated, gyp-
sum crystals -------------ooooomoon

Shale, dark-brownish-gray, abundant coal
fragments, very carbonaceous--------

Coal, dull, very impure ----------------

Coal, bright to dull, finely cleated ------

Shale, medium-brown-gray, slightly car-
bonaceous, scattered plant fragments,
top gradational--------------cocuono-

Sandstone, very fine grained, very silty,
thin