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A view from near Cedar Pass looking east along the edge of the Wall of the Badlands. The hollow 
in the foreground is occupied by a small temporary lake formed by the blocking of one of the 
canyons by a large landslide. Cottonwood trees have become quite well established around this, 
as well as cedars, and considerable smaller vegetation. The Matterhorn-like butte to the right is 
capped by the Leptauchenia clays. (This favorite autochrome photograph of Harold Rollin Wanless 
was taken on July 3, 1920)
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This book provides an intimate first-hand look at what the White River 
Badlands and its people were like and how geologists worked in the field a 
century ago, through the writing and photography of Harold Rollin Wanless 
in 1920–1923. Physically it is essentially unchanged. It is a dusty, dry place 
commonly with searing heat in the summer. These Badlands are also one of 
the most spectacular landscapes in North America, with castellated buttes and 
spires rising out of the prairie and winding their way for over 50 miles as a 
near-continuous wall. A hundred years ago the land was completely home-
steaded, but it is now protected as Badlands National Park.

The rocks of the Badlands contain perhaps the most prolific fossil record 
of ancient mammals in North America. These fossils have been the focus of 
early explorers and then paleontologists for almost 175 years. This book 
records the gathering and preserving of that record as modern vertebrate pale-
ontology was emerging.

In human ways, the White River Badlands a century ago was quite differ-
ent from today. A century ago, there were many more people in the area, as 
every 40 acre lot was claimed as homesteads by hardworking and hopeful 
ranch families. The Milwaukee Railroad had arrived only a decade ago pro-
viding access for agriculture and livestock to markets in Rapid City or 
Chicago. Also, 1920 was the time of the beginning of automobile transporta-
tion, with Model T Fords navigating the rutted wagon roads. Car and espe-
cially truck transportation was much slower in 1920, and the new railroads 
were still the main link to the outside world.

The native Lakota Sioux still held a presence in the area but were adapting 
to the new ways of life. 1920 was only 30 years after the Wounded Knee mas-
sacre and the subsequent breaking up of the large Sioux Reservation lands 
that had been held in trust for the tribes. These changed their lives forever.

Secondly, this book focuses on the question of the qualities of Harold 
Rollin Wanless and his exposure that guided his transition from a capable 
student of geology to a renowned field and academic geologist. The student 
must have talent, abilities, and a love of nature. The student must be able to 
adapt to new environments and situations as fieldwork requires. Solid train-
ing at a good university or college prepares the student for their career. 
Finally, the student should have the chance to work in the field with an estab-
lished field geologist who acts as a mentor and instills intellectual curiosity 
for the larger meaning of what they are observing. Harold Rollin Wanless had 
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all these attributes and advantages, and his experiences in the Badlands from 
1920 through 1923 changed his life.

The two authors of this book became interactive as Emmet Evanoff, who 
has studied the geology of the Badlands for over a quarter century, has been 
trying to accurately locate the geologic features that Harold Rollin Wanless 
had measured and described in the 1920–22 field seasons. Harold Rogers 
Wanless (his son) was able to provide many photographs and a copy of the 
1920 journal/diary (Chaps. 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16 in 
this book) which began a long and rewarding interaction.

Harold Rogers Wanless was born in 1942, over 20 years after these field 
adventures. He is honored to be a part of presenting this look of his father’s 
early efforts in the summer of 1920. He appreciates the love of his life, Lynn 
Bauer, for her support and patience in this endeavor.

Most history books are written by contemporary people trying to figure 
out what people did and thought and how they lived back then. This following 
narrative is word for word his observations, activities, and feelings from 
1920, over one hundred years ago. From his numerous college-days’ letters 
to his naturalist mother and colleagues, Harold had developed a habit of thor-
ough observation, recording, and communication, and we now all benefit 
from it.

As with all academic research, the authors have many people to thank for 
their help and support. Most of the field studies a century ago by Wanless are 
now in Badlands National Park. We thank Rachel Benton (retired) and Ellen 
Starck, chief geologists and paleontologists in the park, for the many years of 
their support. Ed Welsh, interpretive ranger, Alexi Richmond, seasonal pre-
parator, and Bret Buskirk, intern, all at Badlands National Park has helped us 
in the field. Emmett Evanoff also thanks his chief photographer and wife, 
Kathleen Brill, and his long-time field assistant Justin Little for their help in 
relocating and documenting the Wanless photographic sites in the park. 
Vanessa Rhue and Chris Norris provided us with copies of Wanless’ 1921 and 
1922 field notes and photographs from the archives of the Yale Peabody 
Museum. Sammi Merrit at the University of Illinois Library Archives pro-
vided us with letters and an unpublished manuscript that has become Chap. 1 
of this book. Alison Beninato guided us to approval of using skull reconstruc-
tions from the Transaction of the American Philosophical Society. John 
Murray of Murnor Studios in Coral Gables, Florida, aided in improving the 
contrast of some photographic plates from 1920 to 1922. Alice Levine and 
Melissa Lester provided helpful edits to the manuscript. We thank all these 
people for their support.

Coral Gables, FL, USA� Harold Rogers Wanless
Greeley, CO, USA� Emmett Evanoff
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Fig. 1.1	 Reconstruction of titanotheres by R. Bruce Horsfall.  
These were the largest beasts during the deposition  
of the White River Group, reaching a length of 13 feet  
and a height of 8 feet. They are a member of the odd-toed 
ungulates (perissodactlys) and are relatives of horses  
and rhinoceros. They occur only in the lower White  
River rocks of late Eocene age and are common in the 
Titanotherium beds now known as the Chadron Formation. 
(Originally published in Scott (1913, Fig. 160))��������������������������� 5

Fig. 1.2	 A sinuous narrow ridge capped by a coarse sandstone  
(dark gray blocky rocks). The sandstone is narrow  
and elongate and is called a sandstone ribbon.  
It represents the coarse channel deposits of an ancient stream. 
The channel sands were buried and cemented by calcite  
and silica. As a result, the sandstone is now more  
resistant to erosion than the surrounding mudstones.  
What was once the bottom of a sinuous stream has been  
exhumed forming a ridge. (Photograph taken 1921  
in the headwaters of Corral Draw)������������������������������������������������� 7

Fig. 1.3	 Pinnacles on the south side of Sheep Mountain,  
the highest and most rugged of the uplands in the Badlands.  
It rises with nearly sheer walls about 500 feet above  
the surrounding basins. Its southern margin, shown here,  
has eroded resulting in many spires and pyramidal buttes  
and long thin ridges with deep canyons on either side. 
(Autochrome photograph taken in 1921)��������������������������������������� 7

Fig. 1.4	 Pinnacles in the Cedar Pass area northeast of the town  
of Interior, with Walter Dew for scale. The rocks contain  
a large amount of volcanic ash which gives the rock  
resistance to erosion, resulting in near vertical cliffs  
and narrow pinnacles at the top of the Badlands Wall. 
(Photograph taken in 1921)����������������������������������������������������������� 8
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Fig. 1.5	 Reconstruction of two oreodonts by R. Bruce Horsfall.  
These were the most abundant and characteristic  
animals of the middle turtle-Oreodon beds.  
They were the size of a sheep and were even-toed ungulates 
(artiodactyls) related to camels, sheep, and pigs. Oreodonts  
were unique to North America, but the group became  
extinct before the Ice Age. During the time of deposition  
of the middle White River sediments (early Oligocene) the 
animals numbered in the millions. (Originally published  
in Scott (1913), Fig. 136)��������������������������������������������������������������� 9

Fig. 1.6	 Vertical view of the skeleton of Oreodon culbertsoni  
found in the valley of Bear Creek, August 2, 1920.  
This is just as the skeleton was found. The animal  
is apparently in a death pose with its neck bent back  
in an unnatural manner, and its hind limbs twisted over its 
vertebral column. Many skeletons occur in the Badlands  
but a few years of exposure to frost and rain will  
disintegrate a skeleton so badly that only few teeth  
and joints of limb bones remain. It is very rare to find a  
skeleton weathering out completely as this one.  
(This image [from the author’s negatives] was published  
as Plate III, Fig. 1 in Wanless (1923), and is mounted  
as specimen at the Yale Peabody Museum, specimen 
VPPU.012565)����������������������������������������������������������������������������� 10

Fig. 1.7	 A mudstone wall with numerous carbonate nodules  
and George Wiggan for scale. The nodules form  
from greater cementation within local areas of mudstones, 
typically along layers. The top layer is especially  
well cemented with calcite, supporting the ridge.  
Fossil bones can be abundant in these nodules.  
Many fossil skulls and turtles, where they occur  
in these nodules, are not compressed from compaction.  
This lack of compression suggests cementation  
of the sediment creating the nodules occurred not long after 
burial. (Photograph taken in 1921) ��������������������������������������������� 11

Fig. 1.8	 George Wiggan excavating the jaw of a titanothere  
from the badland claystones in 1921. This fossil included  
a skull that was nearly complete and essentially uncrushed.  
The skull weighed 140 pounds, but it felt as if it weighed  
many tons when it was being carried to the top the steep  
slope of one of the flat-topped uplands 300 feet above  
where the skull was found. Two days were required  
to excavate the skull��������������������������������������������������������������������� 12

Fig. 1.9	 A colony of mud nests of cliff swallows. These nests  
are bunched together in colonies on vertical to overhanging  
cliffs of mudstone or typically on the underside  
of overhanging ledges of sandstone. Each hole opens  
downward, then there is a slight rise and a chamber  
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behind the hole in which the birds nest. Nearly 150 nests  
are seen in this picture, which covers an area not over  
36 square feet. (Photograph taken in 1921)��������������������������������� 14

Fig. 1.10	 Photographs of (a) Miss Running Horse and  
(b) another Sioux girl in traditional dress at the Interior  
roundup in August 1921. Their dresses are made  
of buckskin, quite elaborately beaded. Miss Running  
Horse’s long necklace consists of bone pipes with some  
beads. Both have elaborately beaded capes and boots.  
(Photos taken by Rhoda Wanless in 1921)����������������������������������� 14

Fig. 1.11	 A rider of the range. The cowboy, with wide-brimmed  
beaver hat, bright colored bandana handkerchief, large furry 
chaps, and clinking spurs mounted on a spirited but reliable  
cow pony presents a fine picture of a westerner. Shown  
is Archie, a hand on the Taylor ranch on Hart Table in 1921. 
(Autochrome photograph)����������������������������������������������������������� 15

Fig. 2.1	 Harold Rollin Wanless as a Princeton student with his  
typewriter on which he typed copious letters and the 1920 
Badlands manuscript reproduced here. Most authors  
in the 1920s did not type their own manuscripts������������������������� 18

Fig. 2.2	 Rhoda Wanless in the Lake Michigan dunes near  
Muskegon, Michigan, summer of 1922��������������������������������������� 19

Fig. 2.3	 William and Delia Sinclair at the Hart Table camp  
in the White River Badlands, August 17, 1920��������������������������� 20

Fig. 2.4	 Auto Ferry across Missouri River, Chamberlain,  
South Dakota with Ford Model T aboard   ��������������������������������� 21

Fig. 2.5	 Harold Rollin Wanless in the White River  
Badlands in 1921������������������������������������������������������������������������� 22

Fig. 3.1	 Map of southwestern South Dakota in 1920. Railroads  
used by Wanless include his travel west to Rapid City  
on the Chicago and North Western railroad (blue line);  
his travel to Scenic and Interior on the Chicago, Milwaukee,  
St Paul & Pacific railroad (red line); and his return  
to Chicago on the Chicago & North Western railroad  
through Omaha (green line). (Map modified from the 1920 
Hammond’s Complete Map of South Dakota)����������������������������� 26

Fig. 3.2	 (a) View north from [Dakota Ridge] near Hangman’s Hill,  
west of Rapid City, showing the ridge in the distance,  
which with Hangman’s Hill forms the sides of the gorge  
of the Rapid Creek. The trees are mostly Yellow Pine.  
(b) View of the central portion of Rapid City from  
Hangman’s Hill looking east. (Photographs taken  
22 June 1920)������������������������������������������������������������������������������� 27
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Fig. 3.3	 Sketch Map of Scenic, Pennington Co., South Dakota,  
in 1920. Map relabeled for clarity����������������������������������������������� 29

Fig. 3.4	 Main Street, Scenic, from near the railroad track.  
Left to right: Mr. Kennedy’s hotel, Mrs. Taylor’s restaurant, 
Cream testing room, Mr. Bump’s store, Rochdale store,  
Mr. Jost’s garage; other side of street Mr. Bartlett’s store  
and Post Office, Mrs. Knudsen’s house, The Alamo,  
a pool room, State Bank of Scenic, Arnold and  
Wilhelm’s store, restaurant, Mr. Swindler’s garage,  
Scenic Hall. (Photograph taken 19 August 1920)����������������������� 30

Fig. 3.5	 Town of Scenic, seen from a low badland butte  
about half a mile southeast of town. A. Elevator. B. [Train] 
station. C. Hotel. D. Mrs. Taylor’s restaurant.  
E. Mr. Bump’s store. F. Rochdale Store. G. Scenic  
Hall and Swindler’s Garage. H. Coal chute. I Catholic Church. 
J. School. K. Our tent and car. L. Kube Table.  
M. Main line of Chicago Milwaukee & St. Paul Railroad. 
(Photograph taken 19 August 1920). [Original  
ink drawn letters were fading and have been replaced]��������������� 30

Fig. 3.6	 Earl Taylor on horseback owned the ranch on Hart Table  
adjacent to where the expedition camped and made  
use of the spring water in 1920. (Autochrome photograph  
taken in 1921) ����������������������������������������������������������������������������� 32

Fig. 4.1	 Sketch map of vicinity of Interior, South Dakota,  
in 1920 [relettered for clarity]����������������������������������������������������� 36

Fig. 4.2	 Our camp south of Cedar Pass, near Interior,  
the morning before we broke camp. Note our proximity  
to the closest badland butte. Mr. Sinclair is seen working  
on the car. (Photograph taken 8 July 1920)��������������������������������� 37

Fig. 4.3	 Typical section of the Wall of the Badlands, situated  
just west of Cedar Pass, showing the very rugged character  
of the topography of the Wall, which continues  
along the divided between White River and Bad River,  
and further to the west between White River and  
Cheyenne River for about 50 miles, with only occasional  
passes. (Photograph taken 3 July 1920)��������������������������������������� 38

Fig. 4.4	 Yucca glauca, or the Indian Soap Plant, one of the  
beautiful and characteristic plants of the Badlands.  
A section of the Wall shows in the background.  
The Yucca blooms in July. (Autochrome photograph  
taken 3 July 1920)����������������������������������������������������������������������� 39

Fig. 5.1	 Sketch map of Badlands near Camp East  
of Interior, Cedar Pass area ��������������������������������������������������������� 42

Fig. 5.2	 Early morning view from our camp near Interior,  
showing the low badland buttes near camp,  
and in the distance, the Wall of the Badlands.  
The high butte in the distance is Inspiration Peak.  
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Note the alluvium dissection in the foreground.  
The arrow points to the place where one horse skull  
was procured. This would have been where the Mesohippus 
bairdi skull VPPU.012514 was found. (Photograph taken  
30 June 1920)������������������������������������������������������������������������������� 43

Fig. 5.3	 View of section of the Wall of the Badlands, just  
west of Cedar Pass. (Photograph taken 30 June 1920) ��������������� 43

Fig. 5.4	 View of Vampire Peak from the west, from near  
the road to Cedar Pass. The upper nodular layer shows  
well in the middle of the picture. (Photograph taken  
30 June 1920)������������������������������������������������������������������������������� 44

Fig. 5.5	 Inspiration Peak (not named by me), a protruding  
section of the Wall of the Badlands, about half a mile  
west of Cedar Pass. Note extreme sparsity of vegetation. 
(Photograph taken 1 July 1920)��������������������������������������������������� 44

Fig. 5.6	 A section of the Wall east of Cedar Pass, Interior,  
showing, in the foreground, the Pleistocene  
alluvium being dissected. This is a typical section  
of the Wall. (Photograph taken 1 July 1920)������������������������������� 45

Fig. 5.7	 The Devil’s Dune, an isolated butte about a mile north  
of our camp at Interior, separated from the Wall,  
which shows on the right, by stream erosion.  
This shows, at the base, the Lower Nodular Layer,  
then the intermediate clays, the Upper nodular Layer,  
the upper clays, and is capped by the extreme Upper Oreodon 
beds, which seemed to be partly made up of volcanic ash. 
Professor Sinclair is standing on the side of the butte  
near the middle of the picture, giving an idea  
of the relative size. (Autochrome photograph) ��������������������������� 46

Fig. 5.8	 View of Vampire Peak from the south-east, showing  
much of the Oreodon series well. The road through  
Cedar Pass is seen just below the butte. Professor  
and Mrs. Sinclair are visible in the extreme lower  
right corner, inspecting a prospect����������������������������������������������� 47

Fig. 5.9	 Detailed image of the Wall showing the rock units  
defined by Sinclair and Wanless and the current rock units. 
Underlying photograph is the same as Fig. 4.3��������������������������� 47

Fig. 5.10	 Section of Protoceras beds and Leptauchenia beds  
in the section at the top of the Wall of the Badlands,  
east of Cedar Pass. The Leptauchenia beds form the  
foreground, and most of the bluff in the background,  
and the [horizontal bedded] Protoceras beds the upper  
fourth of the bluff. The beds are volcanic ash material  
and a dazzling white color, and it will be noticed  
that not one scrap of vegetation shows in the picture.  
(Photograph taken 3 July 1920)��������������������������������������������������� 48
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Fig. 5.11	 A section of the top of the Wall, just above Cedar Pass,  
which is in the center of the picture. The foreground  
consists of the hard volcanic ash layers of the Leptauchenia  
beds, which are dazzling white in color, and of a quite hard 
character. Numerous earthquake cracks filled with greenish 
sandstone may be seen, running in various directions in the 
foreground. As shown, these have some influence on the  
topography. Through the Cedar Pass may be seen  
a section of the White River valley, and in the distance  
to the left, a part of Pine Ridge, which is 20 or 40 miles  
distant. To the left is a section of the Leptauchenia beds,  
capped by a ledge of Protoceras channel sandstone.  
(Photograph taken 2 July 1920)��������������������������������������������������� 48

Fig. 5.13	 View from the top of the wall of the Badlands  
at Cedar Pass into White River valley, showing the level  
nature of the valley, and the low badland fingers  
from the wall, extending out into it. The canyon  
of White River itself is seen in the dark band with trees  
about ¼ inch below the horizon line. The method by which 
badland canyons cut back into the divides separating them is 
beautifully shown by the three canyons in the immediate  
foreground. The Matterhorn like butte and the small lake  
caused by a landslide (of 1916) are seen in the very  
center of the picture. The Wall itself shows on the left  
[below which is the road]. (Autochrome photograph  
taken 2 July 1920)����������������������������������������������������������������������� 49

Fig. 5.12	 Leptauchenia, a small member of the Oreodon group,  
which is the type fossil of the Leptauchenia volcanic ash  
beds (Upper White River), exposed in Sheep Mountain  
and in the Wall of the Badlands. (Illustration by  
R. B. Horsfall, from Scott (1913), Fig. 201)������������������������������� 49

Fig. 6.1	 White River about 2 miles southeast of Interior.  
The bluffs on the south side of the river are  
in the Titanotherium beds. The river drains much  
of the badland area, and consequently its waters carry  
a great deal of clay in suspension, whence it gets its name.  
It here forms the divide between Jackson County  
and the Pine Ridge Indian Reservation, which is on  
the other bank. It was in fairly low water at the time  
the picture was taken but is subject to violent floods.  
There is a fairly rich zone of vegetation along its banks. 
(Autochrome photograph taken 4 July 1920) ����������������������������� 52

Fig. 6.2	 Brown family of Interior, probably taken 6 July 1921.  
Back row left to right Mr. Walter Brown, Rhoda Wanless,  
Alice Brown, Charles Brown, Mrs. Walter Brown;  
Front row, George Wiggan, Buford Brown, Margaret  
Brown, and Walter Brown Jr. Alice and Charles Brown  
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were Walter’s aunt and cousin who lived north of the Wall  
in the dugout house, [now a national historic site] ��������������������� 53

Fig. 6.3	 Looking north from Cedar Pass along the road,  
showing the extremely rough and barren character  
of the topography accompanying the Leptauchenia  
bed outcrops. In the distance (left) a channel bed  
of Protoceras sandstone outcrops. Note that two or three  
clumps of sage brush are the only visible vegetation.  
(Photograph taken 3 July 1920)��������������������������������������������������� 54

Fig. 6.4	 Protoceras celer, the type-fossil of the Protoceras  
channel sandstone (Upper White River), an ancestral horned 
antelope. (Illustration by R. Bruce Horsfall, in Scott (1913), 
Fig. 216)��������������������������������������������������������������������������������������� 54

Fig. 6.5	 Cliff Swallow Canyon seen from observation point  
where lunch was eaten July 6th. The top ledges to the right  
are the Protoceras sandstone, resting on the upper clays.  
The level of the top of the plateau is approximately  
that of the upper nodular layer, the vertical portion  
of the canyon is in the intermediate clays of the Oreodon  
beds, and the lower turtle Oreodon Layer. The canyon  
was colored a bright pink and green from the rain of the day 
before. (Autochrome photograph taken 6 July 1920) ����������������� 55

Fig. 6.6	 Channel of Protoceras sandstone on the section back  
of the Wall between Cedar and Saddle Passes, showing  
a diagrammatic [cross] section of Oligocene stream  
channel now raised to almost the highest level in the vicinity.  
The blocks to the left are blocks of the channel sandstone  
which have been eroded down the side of the butte.  
A Protoceras skull was found in this vicinity. (Autochrome 
photograph taken 6 July 1920)����������������������������������������������������� 56

Fig. 6.7	 Looking up Cliff Swallow Canyon from near its mouth,  
showing the nature of the bottom of a typical badland canyon. 
The vegetation showing is mostly sage brush. (Autochrome 
photograph taken 6 July 1920)����������������������������������������������������� 57

Fig. 6.8	 View near the point where Cliff Swallow Canyon  
opens from the wall into the White River valley, looking  
downstream. All the badland buttes shown here are quite free 
from nodular layers, and has a very marked pink and buff 
banding. The stream shows quite wide meanders here. 
(Autochrome photograph taken 6 July 1920) ����������������������������� 58

Fig. 6.9	 Horsfall’s reconstruction of Mesohippus, the White River 
three-toed horse. (R. Bruce Horsfall illustration from  
Scott (1913), Fig. 152)����������������������������������������������������������������� 59

Fig. 7.1	 Map of the region around Scenic and Sheep Mountain,  
South Dakota, showing the locations of geographic features 
described in the diary. This area was where Sinclair  
and Wanless worked from July 8 until August 21, 1920. 
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Washington County was changed to Shannon County  
and most recently to Oglala Lakota County to reflect its  
association with the Oglala Soiux Indian Reservation.  
(Map is from 1922 expedition) ��������������������������������������������������� 63

Fig. 7.2	 View of a small wide canyon in the valley  
of Indian Creek, showing at its head, an excellent  
development of skeletal sandstones in the Titanotherium  
beds; also examples of torrential cross bedding, in the right 
center; also how the head of this canyon is abruptly ended  
by a hard cap of sandstone. The vegetation of this canyon  
is quite typical of many badland side canyons. The grass  
as a rule rises only as high as the division between  
the Pierre shales and the Titanotherium beds. The upper  
sandstone of this picture is rich in bones of titanotheres.  
Sheep Mountain is seen at the left at a distance of about  
5 or 6 miles. (Photograph taken 25 July 1920) ��������������������������� 66

Fig. 7.3	 Reconstruction of the hornless rhinoceros Caenopus  
by R. Bruce Horsfall. (From Scott (1913), Fig. 135)������������������� 66

Fig. 8.1	 Hyaenodon horridus, a member of the primitive  
carnivores, Creodonta, which died out in the Oligocene,  
and Leptomeryx, a small deer-like artiodactyl  
of the White River. We collected five good skulls  
of various species of Hyaenodon. (Illustration  
by R. B. Horsfall, from Scott (1913), Fig. 277)��������������������������� 70

Fig. 8.2	 Horsfall’s reconstruction of Archaeotherium, Elotherium,  
or Entelodon ingens, the giant pig of White River time,  
based on skeleton in the Princeton Museum. Note the  
long cheek phalanges, lower jaw processes, and also  
its root digging habits, as shown by the groves in the teeth  
of one of the animals in the Princeton collection.  
This will probably be renamed Archaeotherium scotti.  
[As a result of careful examination by Professor  
Sinclair, he renamed this species in 1921, in the  
Proceedings of the American Philosophical Society, v. 40, 
p. 468.] (From Scott (1913), Fig. 137)����������������������������������������� 71

Fig. 8.3	 (a) Skull (The type specimen of Archaeotherium wanlessi 
Sinclair, 1921) of big Entelodon taken where is was  
found near Entelodon Peak in this valley of Indian Creek.  
The top of the head, the front teeth, and the neck vertebrae  
are the only parts exposed. The teeth were a bright  
sky blue color. (Photograph taken 17 July 1920).  
(b) Side view of the skull of the big entelodont  
when completely prepared, and as it is exhibited  
in the Guyot Museum. Note the long cheek [flange]  
and process of the lower jaw. [This is the type specimen  
of Archaeotherium wanlessi Sinclair, 1921. It is now  
in the Yale Peabody Museum as specimen VPPU.012522]��������� 72
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Fig. 8.4	 Professor Sinclair putting a paste cloth on a skull  
of Entelodon mortoni (?) found on the west side  
of Entelodon Peak also showing the collecting bag  
and some of our daily equipment, and the method  
of preparation of a specimen after it has been excavated.  
It took several hours to excavate this specimen,  
as only a few teeth were showing. Using this photograph  
and another, paleontologists from Badlands National Park 
relocated this site in 2016 and found the tip of an  
entelodont tooth that seems to have come from  
the original skull. Note the nodules to the left.  
This was in a fine area of nodule exposures, and another 
Entelodon skull was found only about 100 yards distant  
from this one. Note the sparsity of vegetation, consisting  
of a few sparse clumps of sage brush. This is very  
characteristic of the Indian Creek badlands.  
(Photograph taken 16 July 1920)������������������������������������������������� 73

Fig. 8.5	 Channel sandstone in the valley of Indian Creek  
opposite the Entelodon Peak, showing the common  
toadstool-like formation resulting from small capping  
masses of sandstone. (Photograph taken 16 July 1920)��������������� 74

Fig. 8.6	 View of the nodule containing the big Entelodon skull  
just where is was discovered in the valley of Indian Creek  
near the base of Entelodon Peak, which shows in the  
background. The canine teeth show to the right of the nodule. 
These caused me to see the skull first. The exposure  
of nodules on the bank in the middle background  
is typical of this area. [The large skull-nodule is in the  
center foreground, to the right of the bush in the  
left foreground]. (Photograph taken 17 July 1920)��������������������� 75

Fig. 9.1	 Agriochoerus, a long-tailed artiodactyl of the Oreodon  
group, which has some very peculiar structural  
characteristics. Note for instance, its claws. It is fairly  
common in the White River. (Illustration by R. B. Horsfall,  
from Scott (1913), Fig. 206) ������������������������������������������������������� 78

Fig. 10.1	 The valley of the east branch of Indian Creek opposite  
Leo Malloy’s black shack, a typical badland valley.  
The bottom, which is in the alkaline Pierre Shale gumbo,  
has sagebrush, cottonwoods, snow on the mountain,  
sunflowers, grass, and other plants, while the slopes  
above the limit of the Pierre Shale are grassless,  
having a large flowered white primrose as the commonest  
form of vegetation. A few cedars occasionally grow  
on the badland slopes. The buttes in the picture are in the 
Titanotherium beds. (Color autochrome photograph  
taken 25 July 1920)��������������������������������������������������������������������� 85
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Fig. 10.2	 Torrential cross bedding in the sandstones  
of the Titanotherium beds on the south side of the east  
branch of Indian Creek. This cross bedding is quite typical  
of the channel sandstones of the region. (Color autochrome 
photograph taken 25 July 1920)��������������������������������������������������� 86

Fig.10.3	 A large butte at the main fork of Indian Creek,  
of which the lower 100 feet of so is in the blackish gray,  
marine, saline Pierre Shale, the middle section consists  
of the Titanotherium channel sandstone, and the upper  
part is the Titanotherium clays. This is an excellent  
illustration of the Tertiary – Cretaceous contact.  
On the creek bottom in the foreground, may be seen  
numerous prairie dog holes, and also their conical  
sand hills which reach a height of 8 inches of more.  
(Color autochrome photograph taken 25 July 1920)������������������� 86

Fig. 10.4	 Late afternoon view of the big badlands of Indian Creek  
valley from a point about half a mile south of Hart Table,  
and southwest of camp, showing Sheep Mountain  
to the left, and the high butte dividing Indian Creek  
and Corral Draw drainage on the extreme right.  
The Badlands of the foreground are in the Titanotherium  
beds. (Color autochrome photograph taken 25 July 1920) ��������� 87

Fig. 12.1	 Gateway to the School of Mines Canyon,  
Sheep Mountain, showing the Leptauchenia  
and upper Oreodon beds. The Leptauchenia beds  
are capped by the White Ash layer and are weathering  
into vertical columns. (Autochrome photograph  
taken in 1921) ����������������������������������������������������������������������������� 96

Fig. 12.2	 Looking down the Grand Canyon of Sheep Mountain  
from a promontory in the southern section of the mountain, 
showing the wonderful vertical weathering of the  
Leptauchenia volcanic clays. The shadow in the distance  
is on Hart Mountain, and beyond that is seen Hart Table,  
10 miles distant. (Autochrome photograph taken  
4 August 1920)����������������������������������������������������������������������������� 97

Fig. 12.3	 An immense canyon in the west of Sheep Mountain,  
showing the upper two hundred of so feet of  
Leptauchenia clays (volcanic ash), near the place where  
I climbed a similar canyon July 30th. It was on the cedar  
covered area in the middle distance that I thought  
for some time that I was stranded. Note the absolutely  
vertical weathering of the pillars in the left foreground. 
(Photograph taken 4 August 1920) ��������������������������������������������� 97

Fig. 12.4	 Reconstruction of Poebrotherium, the small gazelle-like  
White River camel. (Illustration by R. Bruce Horsfall  
in Scott (1913) Fig. 211)������������������������������������������������������������� 99
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