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FOREWORD

This is the second publication in the new series of Corps of
Engineers Historical Studies. Like the first, it features the report of
an Engineer explorer. Unlike its predecessor, it reproduces a oncepublished narrative, one that frontiersmen heading into the Dakota
country to pan for gold used as a guidebook.
Warren's report presents the northern plains from a variety of
perspectives. On his first exploration, he accompanied a military
expedition against the Sioux. The second time, he reconnoitered
major streams from the decks of river boats. On his last trip, he rode
into the heart of the Black Hills homeland of the Sioux. From data
acquired on these journeys, he wrote his narrative with its details
about the land, its fauna and flora, and its people. Warren's report
captures for all time the northern plains at an early stage of
settlement. It also illuminates the role of the Corps of Engineers in
westward expansion.
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INTRODUCTION

Early in October 1851, a very young second lieutenant in the Corps
of Topographical Engineers sat at his desk in Philadelphia and wrote
to his father. Slim, black-haired, and moustached, with a penetrating
gaze that became somber as the years passed, Gouverneur K. Warren
pondered his future. He had graduated second in the Military
Academy's class of 1850 and already had a reputation for uncommon
intelligence. In fact, rumors circulated about his return to West Point
as a mathematics instructor. While flattered by the gossip, Warren
hoped to.avoid such an assignment, at least for a while. As he confided
to his father, "I would rather rough it than be sent there before hard
service had made me above reproach." 1
Warren soon had the field work he craved. Like other members of
the small, elite Corps of Topographical Engineers, he became involved in an expanding program of navigation improvements. After
two years as an assistant engineer on the topographical and hydrographical survey of the Mississippi Delta, he worked for Colonel
Stephen H. Long on the canal around the falls of the Ohio River at
Louisville. From there he moved to the upper Mississippi, where he
took charge of the surveys for improvement of Rock Island and Des
Moines rapids. By 1855 he had honed his abilities with four years of
practical experience. 2•
In 1855 the nature of Warren's duties changed dramatically.
America's attention focused more than ever on the vast region west of
the Mississippi River. The huge southwestern domain obtained after
the Mexican War, the twin fevers for California gold and Oregon
farmsteads, and the political debates over a railroad route to the
Pacific coast meant important work for the Topographical
Engineers. Exploring parties examined the new country, reported
on its resources, surveyed wagon roads, and led expeditions over
proposed railway lines across the plains and mountains. Assigned to
compile a map of the trans-Mississippi West in the Office of Pacific
Railroad Surveys, Warren began to play his part in the great
westward movement. 3
The widespread interest in the new country joined with more
specific developments to shape Warren's role. In a drama played out
on the banks of the North Platte near Fort Laramie in August 1854,
an irate emigrant, a wandering cow, and a green second lieutenant
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Gouverneur K. Warren. Nebraska State Historical Society.
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sparked a conflict that later took Warren beyond the Father of
Waters into the hunting grounds of the Sioux. The emigrant was one
of a large number of Mormons bound for the Great Salt Lake and the
haven first pointed out to Brigham Young in the reports of
Lieutenant John C. Fremont of the Topographical Engineers. The
Mormon emigrant owned the cow, until i~ strayed and ended its life
in Indian cook pots. After the owner found out about the cow's demise,
he complained to First Lieutenant Hugh B. Fleming, who
commanded Fort Laramie. Fleming ordered Second Lieutenant
John L. Grattan to capture the Indian miscreant, a Miniconjou Sioux
warrior who was a guest in a Brule Sioux camp. His hosts would not
surrender him, so Grattan unlimbered a small artillery piece and
opened fire. The Sioux cut down the young officer and twenty-eight of
his twenty-nine men. One wounded soldier made it back to Fort
Laramie with the awful news before he too died. 4
The tragic affair, which quickly became known as the Grattan
massacre, had wide repercussions. The fire fight in the Brule' camp
was, as historian Robert Athearn observed, "like a rock thrown into a
pond." As the ripples widened, the relative calm on the northern
plains ended, and a period of intermittent Indian wars that lasted
over twenty years began. The military presence in the region grew
enormously, the pressure forced the tribes into ever-shrinking
spaces, and the Missouri River fur trade that depended on Indian
bows and traps for pelts died. 5 Gouverneur Warren took part in all of
these developments.
The Army reacted swiftly to the news of the Grattan disaster.
Scarcely two months after the fight, the War Department ordered
Colonel William S. Harney to report to St. Louis and take command
of an expedition against the Sioux. The directive reached Harney in
Paris, where his wife and daughter lived, soon after he had crossed
the Atlantic. Although he had been promised a two-year leave after a
hard tour of duty in Texas, the tough older campaigner packed his
bags and, on Christmas eve of 1854, boarded ship for his return to the
states. 6
While Harney organized his force of dragoons, infantry, and
mounted artillery, Lieutenant Warren got his marching orders. He
was not the first choice to serve as Harney's topographer. Colonel
John J. Abert, Chief of Topographical Engineers, initially assigned
Captain Thomas J. Lee to the expedition. Lee resigned from the
Army, and Abert had to take Warren from his job with the Office of
Pacific Railroad Surveys. He received his instructions in late April
and reported to Harney in St. Louis a month later. 7
Even before he arrived in the frontier metropolis, Warren
prepared for his assignment. He took along a copy of"Instructions for
Astronomical and Magnetic Party," which Lieutenant Amiel W.
Whipple had written for another novice topographer, Lieutenant
Joseph C. Ives. Whipple's instructions also included reminders on the
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care of instruments in the field and technical hints on their use. Once
in St. Louis, Warren studied the maps of topographical engineers
Fremont and Lieutenant Howard Stansbury, who had already
traversed parts of the northern plains, and talked with veteran
frontiersmen of the American Fur Company. He also met and hired
as meteorologist Paul Carrey, an experienced western traveler who
had been as far as the White River in northwestern Nebraska and
Pueblo in present-day Colorado. From his conversation here and
later at Fort Pierre up the Missouri River, he sketched the terrain
and jotted down a handful of Sioux words, among them the
phrases for "where is the road?", "where is the shortest road?", and
"which way?"8
Harney moved his 600-man force westward in two columns. Most
of the expedition, which included units of the Second and Sixth
Infantry, Second Dragoons, and Fourth Artillery, went overland
with him. Two companies of the Second Infantry steamed up the
Missouri on a paddle-wheeler to establish a supply base at Fort
Pierre, which Pierre Chouteau's American Fur Company had just
sold to the government after deciding to relocate its upriver
operations nearer to the Rocky Mountains. Warren went with the
Fort Pierre contingent to reconnoiter the country and lay out a
military reservation for the fort. With the river unusually low, the
steamer took thirty-nine days to make its way to Pierre.9

Fort Pierre, drawn by Captain Alfred Sully of the Second Infantry in
1857. South Dakota State Historical Society.

Dakota can be blazing hot in July, and so it was in the summer of
1855. In no time Fort Pierre joined the ranks of frontier posts hated
and cursed by their garrisons. Soldiers of the Second Infantry
summed up their feelings in song:
Oh, we don't mind the marching
nor the fighting do we fear,
xi

But, we'll never forgive old Harney
for bringing us to Pierre,
They say old Shotto [Chotteau] built it,
but we know it is not so;
For the man who built this bloody ranch
is reigning down below .1o
The fierce glare of the sun did not deter Warren. While continuing
to gather information from the mountainmen, he laid out a 270square-mile- reservation that encompassed a timber reserve,
grasslands enough for forage, and arable ground for a post garden.
The site in the heart of Sioux country had been a choice one for the fur
trade, but the harshness of the country forced Warren to establish a
huge reservation. While plotting the boundaries, the heat felled his
theodolite bearer, an infantry soldier detailed as Warr_en's assistant.
The soldier recovered; the instrument did not.l 1
Warren had explicit orders regarding his actions after completion
of his work at Fort Pierre. He was to go back down the river to Fort
·Leavenworth on the first available boat and await instructions.
However, he did no such thing. Perhaps, as historian William
Goetzmann suggests, he had an impetuous streak akin to John
Fremont's. Maybe he was just curious about the unknown country
to the south of Pierre. In any case, he ignored the advice of the officers
at the Fort, recruited six frontiersmen to accompany him and
Carrey, and headed south across the Niobrara River and the
sandhills to Fort Kearny on the Platte. 12
Warren's letters and reports show that he understood and even
relished the dangers of the 300-mile trek. As he knew, the Sioux to the
west and the Pawnees to the east regularly crossed the dune country
to raid each other's horses. He thought the Brules would not hesitate
to strike a small military party and was familiar with the Pawnee
reputation for marauding. "We shall," he wrote at Fort Pierre,
"travel as men of the country, and exercise the greatest vigilence."
And so they did. Warren and his party slipped out of Pierre and made
their way stealthily southward, crossing several fresh trails and
passing recently used Pawnee camps. 13
Fifteen days later, to the astonishment and delight of Colonel
Harney, Warren rode into Fort Kearny. Proudly Warren
enumerated the results of his "adventure of great danger": a detailed
topographical sketch of the hitherto unexplored trail and a
barometric profile of altitudes. In his report he also included a sevenpage "Description of route from Fort Pierre to Fort Kearny," a
landmark-to-landmark itinerary which identified the locations and
quality of wood, water, and grass. Of even greater importance to
Harney, who was about to set out in pursuit of the Brule's, was
Warren's party itself, the topographer, his assistant, and six firstrate guides and interpreters. 14
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As Little Thunder's Brule band soon found out, Harney was a
relentless foe. He was also generous and even extravagant in his
praise of initiative and daring. In his report to Washington, he
applauded Warren's "bold and unauthorized" journey and commended Warren and Carrey for "their zeal and disinterestedness in
this hazardous undertaking." He also treated Warren and the other
officers of the command to a champagne lunch, and on the next day
broke camp and set out against the Bruh;s. 15
Harney found Little Thunder's band camped near Ash Hollow on
Blue Water Creek, a few miles from where it spills into the Platte.
The Indians knew nothing of the enemy that approached in the early
morning darkness. Harney set his trap with care, sending Lieutenant
Colonel Philip St. George Cooke, two companies of dragoons, an
infantry company, and artillery north around the Brule camp to
block the path to the sandhills. Then, still under cover of darkness, he
sent his main force directly against the village. Before the soldiers
struck, the Indians learned of the danger, took down their teepees,
and fled north up the creek-right toward Cooke. Meanwhile, Little
Thunder met Harney on neutral ground and tried to negotiate an end
to the confrontation. Warren claimed that Harney instigated the
meeting "to give time and learn the disposition of these Indians."
Harney, who reported only that the meeting took place, offered terms
that Little Thunder could not accept-surrender of all the young men
who had been involved in the destruction of Grattan's command and
other depredations, "all of the butchers of our people," as Harney put
it.l6

There were no surprises in the fight that ensued. The infantry
drove the Brules right into Cooke's cavalry, and the rout was on. Men,
women.• and children scattered in every direction. Many took to the
caves in the cliffs on the west bank of the stream. Some defended
themselves there until the soldiers flushed them out. Others fled
across the plain, mostly to be cut down by the cavalry. Eighty-six
Sioux fell in the encounter; Harney lost four men. 17
After the fight, Harney again spoke generously about Warren. The
commander said his topographer was "most actively engaged," both
before and during the shooting, "reconnoitering the country and the
enemy." Warren did not mention his actions during the battle, but in
his journal recorded at length his activities in the aftermath. He
found the battlefield, the first he had ever seen, a dreadful sight.
Everywhere, it seemed, lay injured innocents, "wounded women and
children, crying and moaning, horribly mangled by the bullets."
Most of them had been hit while in the caves from which armed
warriors had fired at the soldiers. Warren picked up one young girl
and carried her and a small boy to the creek, where he made them a
shelter and bathed their wounds. He and other members of the
expedition worked until well after sundown tending the injured.l8
XIV

!\

~~
i~

SKET.CU:
flll"tll/tt

i

1!3~ ®.II \1}~Ytlll

"

C!f&tii!X

,.;,(,,.,..;'¥fiN. IWJ \Ill/' 1Ut1twt 1111' tlui ,.,_
• ~~~"'"' tiU!

-~.,.

'!¥

BYT. BRIG. GOL. W. ~ H-J:~
in tlw 111fatit fill' IAI lfl .;/!lf".

-

,;,•~~n~k• H..,_,.~ fllttltt,l"

L.ITTU THUIIDitR

...... .,.
l,ieut.G. K.W..-..._, '
1ltrpi.NHgrttr•~·

lqlt.¥:'

• ._,,' J

I

tiCALI': or lifrl.E•.
t" ·-·l;,i;;-;,; .;-;;;;;,.'·- •• -'"'<'"'="'w.J ......... •

Warren's sketch of the battlefield. National Archives (Record Group
77,/ile Q57a).
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Although preoccupied with this effort, Warren found time to
rescue large quantities of Sioux camp equipment from the bonfires to
which Harney consigned most captured supplies. In fact, Warren
preserved enough material to assemble the largest and most
complete collection of pre-Civil War Teton Sioux artifacts. After he
completed his work in the west, he donated the collection to the
Smithsonian Institution.l9
Warren seemed to be of two minds about the battle of Ash Hollow.
In his published report, he wrote that "the punishment inflicted on
the Brules.... at Blue Water has taught them a useful lesson, which
they will not soon forget." Furthermore, he recommended taking the
fight to other Sioux tribes, so they too would gain respect for the
power they faced. In his private journal, he dwelt on other matters. "I
was disgusted," he said, "with the tales of valor in the field, for there
.
were but few who killed anything but a flying foe."2o
One final duty awaited Warren before he and the expedition left
Blue Water Creek and marched up the North Platte. Colonel Harney
decided to leave a company at Ash Hollow with the wounded and
wanted a fort built for their protection. Most of the officers opposed
this plan, probably because they thought it unlikely that the Brules
would return for some time. Harney remained adamant, so Warren
chose a site and laid out a 100-foot-square stockade. Using Nebraska
sod, the soldiers built Fort Grattan with walls three feet thick at the
bottom and six feet high.21
.
Warren accompanied the Sioux Expedition on the long march to
Fort Laramie, then east along the edge of the Black Hills to Fort
Pierre. Along the way he made detailed notes on the unfamiliar
terrain between Laramie and Pierre, recording distance, landmarks, and the locations of those travelers' essentials-wood, water,
and grass. Because early snows foiled Harney's plan for a winter
campaign, the expedition laid over at Pierre. Warren hastened back
to Washington where he resumed work on his map in the Office of
Pacific Railroad Surveys. His report of the summer's labors, quickly
written and just as quickly published, bore praise from Secretary of
War Jefferson Davis, who called the document "very useful to the
troops on that frontier and to travelers and emigrants."22
In April1856, barely a month after completing his report, Warren
boarded Captain John Throckmorton's Genoa, a Missouri steamboat
bound for Fort Pierre. Meteorologist J. Hudson Snowden, who had
traveled with Warren in 1855, made the trip and so did two new
companions, topographer N.H. Hutton and geologist Ferdinand V.
Hayden. Warren enjoyed riverboat travel and took a liking to
Throckmorton, a veteran of the Indian wars of the 1830's.
Nevertheless, Warren grew impatient as the Genoa struggled
against wind and current. Finally, with the vessel aground on a
sandbar in the shallows near the mouth of the Niobrara, he, the Fort
Pierre sutler, and three others set out overland. They walked 160
XVI

miles, subsisting mainJy on birds brought down with shotguns.
Although the journey was hard, Warren welcomed the chance to
examine the terrain away from the river. On 21 May 1856, he
reported to Colonel Harney at Fort Pierre. The G~noa arrived three
days later.23
Warren found Harney in council with most of the important Sioux
chiefs. Harney introduced Warren to the assembled headmen and
told them the lieutenant would spend the summer reconnoitering the
upper Missouri. The colonel wanted Warren to cover the country
between Pierre and the route of th~ Pacific railroad expedition that
had reached the Missouri near the mouth of the Yellowstone three
years previously. The Indian leaders at Pierre, mindful of the blow
suffered by Little Thunder, agreed to allow Warren to pass
unmolested.24
Reunited with those who had stayed on the Gerwa and reinforced by
an infantry detachment, Warren boarded Captain Joseph LaBarge's
steamer St. Mary for the trip up the Missouri. The captain, who was
on a run for the American Fur Company, showed great interest in
Warren's work. On the way up river, pastthefurtradingpostatFort
Union into present-day Montana, LaBarge often stopped his vessel so
the topographer could examine the countryside. Years later the
riverboatman remembered his passenger as
a very handsome man, with a fine head and clear eye, at
that time rather slender, but well built and erect. He was
always pleasant, and was liked by his men, but was
nevertheless a strict disciplinarian.u
Near Fort Union, Jim Bridger joined the expedition. Bridger
knew the Missouri's tributaries as well as any man. He led the way
down uncharted portions of the Yellowstone to the mouth of the
Powder River. Warren evaluated the terrain for potential fort sites
while gathering data for his map. Living off the land was easy. He

Fort Union, as seen by the Pacific Railroad Expedition commanded by
Isaac I. Stevens.
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These pages from Warren's 1855 notebook contain topographical notes
and a sketch of the Fort Laramie vicinity. Nalional Archives (Record
Group 77, file Q579-50).
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and the location of wood. National Archives (Record Group 77, file
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and his men "enjoyed the greatest abundance of large game of all
kinds while on the Yellowstone .... "26
On the first of September, Warren began the month-long trip back
to Fort Pierre. Most of the party paddled to Fort Union in a flatbottomed bull boat made of buffalo skins stretched over a cottonwood
frame, then switched to a wooden craft for the rest of the way down
the Missouri. A shore contingent of seven herded the animals.
Warren stopped at the mouths of tributaries to note their positions
and examine the country. His progress was uneventful until the boat
struck a sandbar near Fort Pierre and spun broadside against the
current. The men leaped into the 40° water and freed the craft before
it became uncontrollable. With an eye on the Indians watching from
shore, Hutton noted that the party "presented an appearance much
more interesting to our enemies than agreeable to our friends."
Warren reached Pierre safely, released his escort, and continued
downriver to Sioux City. From there travel became easier and more
comfortable, as he took a steamboat to St. Louis and finished the
journey to Washington by rail. 27
In 1857, with his map of the trans-Mississippi West nearly
completed, Warren returned to Nebraska. This time his travels took
him up the Loup to the sand hills and then along the Niobrara to Fort
Laramie and back through the Black Hills. This probe proved to be
the most difficult and dangerous of his three northern plains
expeditions. His troubles included Loup River quicksand, the
ubiquitous Platte valley mosquitoes, the Sioux, and even his military
escort. Before he set out for the mouth of the Loup, most of his 27 -man
escort became drunk and insubordinate. Twelve of the soldiers,
"tempted," Warren said, "by the high price of labor in this vicinity,
and tired of the toils and privations of campaigning," deserted, and
thieves stole two of the party's horses. Still near Sioux City, Warren
wondered what might befall him in less hospitable surroundings:
"These losses occurring in a civilized community, where we supposed
ourselves among friends, were quite annoying, and gave rather unpleasant forebodings of what might occur to us when we should come
among our enemies, the Indians."28
Quicksand, rain, and plain hard work marked the journey into the
sandhills. The bed of theN orth Loup was so treacherous that a wagon
sank clear to its floorboards as the party tried to cross the river. The
men waded into the muck and hauled the baggage ashore, then
extricated the vehicle. Later, they bridged several streams on their
way northwest. One seriously ill soldier rode in a wagon, which was
fine until a jackrabbit stampeded the herd and sent the makeshift
ambulance careening down a steep hill. Fortunately the conveyance
remained upright, and the party finished the journey to the head of
the Loup safely. The reconnaissance filled a small white space on
Warren's map, but he wondered if the effort was worthwhile:
XXll
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A soldier of the 1857 party. National. Archives (&cord Group 77, file
Q579-58).

We have now traced the river from end to end and found
its impracticability for almost any purpose so marked
that it seems like a great waste of time to have made the
exertions we have. Our greatest wish is to get away from
it as soon as possible and never return. 29
The trip up the Loup had been bard but at least there had been
water. During their first two days in the dune country, the party
found none at all. On August 9, Warren sighted a lake in the distance,
and the men rushed forward, onJy to find it "so salty and bitter that a
mule would not drink it." They managed to get some palatable water
by digging a hole in the sand. Two days later a driving rain brought
relief. They collected the water in barrels for the remainder of the
trek to the Niobrara, or Running Water as the Sioux called the fast
moving stream. The river was only a short distance away but was
difficult to reach because the sandhills forced them onto a
southwesterly course away from it. They tpok more than a week to
cross the 40-mile expanse of sand between the head of the Loup and
Running Water.so
xxiii

A camp of the 1857 expedition. National Archives (Record Group 77,
file Q579-53).

The bone-weary travelers found the remainder of the journey to
Fort Laramie much easier. The striking windcut formations of the
upper reaches of the Niobrara, which reminded Snowden of ruins of
ancient forts and castles, did not impede their progress. On August
18, they looked down on the valley of the North Platte, and "the
prospect of reaching Laramie cheered everyone." On the next day,
Warren's exhauste~ party arrived at the post for a well-earned rest. 31
Warren rested at Fort Laramie for two weeks, planning a
reconnaissance into the Black Hills. Although the hills were the
center of the shrinking Sioux hunting grounds, Warren thought the
Indians would let him pass in peace. When he had met a Sioux band
on the way up the Niobrara, they had fled in terror. Moreover, Major
Thomas Twiss, the former Engineer officer who served as Indian
agent at Fort Laramie, also believed the Sioux would not trouble
Warren. They had complained to Twiss, but appeared satisfied with
assurance that Warren would not make a road through the region.a2
The great deal of military activity on the North Platte also
increased Warren's confidence. Troops bound for Utah, where war
with the Mormons was imminent, passed Fort Laramie, as did a
column operating against the Cheyennes. In addition to these and
Warren's own party, a fellow topographical engineer, Lieutenant
Francis T. Bryan, explored a potential railroad route south of Fort
Laramie, up Lodgepole Creek to Bridger Pass. The day before setting
out, Warren wrote his father that the display of force "completely
overawed" and puzzled the Indians. So, supposing that all this
activity impressed and puzzled the Sioux, Warren left for the Black
Hills, expecting a hard but fruitful journey.sa
Snowden and a portion of the expedition remained at Laramie
preparing to examine the Niobrara before meeting Warren
downstream, east of the hills in mid-October. Those who stayed got
more than enough trader whiskey, a rank mixture which some say
xxiv

was spiked with chewing tobacco, red peppers, and even rattlesnake
heads, and discipline began to weaken. Ten days, one desertion, and
two horsethefts after Warren left, Snowden led his party toward the
source of the White River, east of the modern Nebraska-Wyoming
line near the yet undiscovered deposits of dinosaur bones at Agate
Springs. Once cheered by the sight of Laramie, Snowden was happy
to put the post behind him.a4
Contrary to Warren's expectations, the Sioux blocked his path
through the Black Hills. Shortly after he entered near Inyan Kara
peak, a large force of warriors led by a H uncpapa Sioux chief named
Bear's Rib demanded that Warren turn back. Bear's Rib was very
persuasive. He feared that Warren would spook the buffalo, but
dreaded even more the potential military value of the reconnaissance.
The angry warriors with him were more convincing. Bear's Rib
allowed Warren to leave by a northern route, and the lieutenant
wisely departed. He cut across what is now the Pine Ridge Indian
Reservation, camped on Wounded Knee Creek, and followed the
Keya Paha to its junction with the Niobrara. He found Snowden on
October 15, making his way downstream along the northern fringes
of the sandhills.as
Snowden, who endured "a very tortuous and fatiguing march, as
bad if not worse than any of our sandhills experience," also
confronted an angry Sioux party. On October 11, Brule warriors
stopped him and complained that Harney had assured them no whites
would pass through their lands without a license from him (they did
not know-and probably would not have cared if they did-that
Congress had repudiated Harney's agreements). The Indians
protested Snowden's profligate consumption of the resources along
the Niobrara, the plums and chokecherries, wood and grass.
Moreover, they accused the whites of frightening the game for a
hundred miles in every direction. Snowden had to threaten to open
fire before the Sioux withdrew from his camp. 36
Reunited on October 15, Warren and Snowden traveled to Fort
Randall while a small detachment followed the Niobrara to its
confluence with the Missouri. The trip from Laramie had been
hazardous, but Warren had obtained important information about
the river. His reconnaissance convinced him of the impossibility of
road construction in the Niobrara valley. Theuppertwo-thirdsofthe
stream ran swift and shallow through deep canyons. The lower
portion, wider than the Missouri, was almost uncrossable due to the
treacherous bottom. Warren discouraged consideration of a proposed
road from Lake Superior southwestward across Minnesota, Dakota,
and Nebraska to the Platte where it would join the main road through
South Pass to Oregon. Such a trail would have to cross Running
Water three times. Besides, the Sioux would oppose such an effort.
Anyone bold enough to attempt a road survey through their hunting
grounds would need the protection of at least 200 tried men. Warren
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was convinced "the Sioux are in earnest about stopping white men
from coming there anymore."a7
Carefully Lieutenant Warren pondered the difficulties and options
confronting the Sioux. He had at one time urged that the Indians be
taught respect for the whites. After three seasons among the Sioux,
he had developed considerable regard for them. Although he erred in
calling the seven autonomous Teton Sioux tribes a nation, he made no
mistake about their military skill and determination. They were
superb horsemen 11numerous, independent, warlike, and powerful
... "and had the strength and will for 11 prolonged and able resistance
to further encroachment of the western settlers."38
While he knew that any effort to dislodge the Sioux would bring
war, he also recognized that the attempt would nonetheless be made.
Personally familiar with the growth of white settlement on the
Missouri River, Warren concluded that the resultant pressure on the
Sioux hunting ground, combined with the process of Indian
dispossession to the east of the Sioux domain, hastened war. Indians
evicted from their land and forced west ultimately exerted pressure
on the resources available to plains natives. This, in turn, caused
poverty and disease, while the government exacerbated these ills by
its failure to protect and support the dispossessed. Concluding this
sophisticated analysis, Warren said there were "so many inevitable
causes at work to produce a war with the Dakotas before many years,
that I regard the greatest fruit of the explorations I have conducted to
be the knowledge of the proper routes by which to invade their
country and conquer them." He was not particularly proud of this
accomplishment: "I almost feel guilty of crime in being a pioneer to
the white men who will ere long drive the red man from his last niche
of hunting ground."S9
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Warren also laid bare the dilemma that faced Sioux leaders who
understood the process then underway. Bear's Rib, for example, a
man with "fine mental powers and a proper appreciation of the
relative power of his people and the whites ... ," trod a very narrow
and dangerous path, knowing that surrender would make hini an
outcast but that advocacy of resistance would make him responsible
for the destruction of the tribe. Ultimately the Huncpapa chief's
personal dilemma was resolved by Sioux enemies, who assassinated
him in July 1862. But the problem of providing appropriate guidance
in this crucial period tormented many a Sioux leader.4°
At the end of 1858, with the map of the trans-Mississippi West just
published and three western explorations under his belt, Warren
could have rested on his well-earned laurels. As he told his father, "I
have every reason to believe I have gained for myself a good
reputation as a Topographical Engineer." Certainly he had seen
sufficient service to accept a teaching appointment to West Point
without compunction. But the frontier had found its way into
Warren's blood. His discussions with Jim Bridger and other
mountainmen whetted his appetite for theY ellowstone country, the
fabulous wonderland of bubbling mud and hot water spouts first
visited by John Colter after he left the Lewis and Clark expedition for
the life of a trapper in the northern Rockies. Warren presented
Captain Andrew A. Humphreys with a detailed proposal for the
exploration, which Warren hoped might reveal connections between
Utah and navigable portions of the upper Missouri. Humphreys
recommended approval of the project. With his experience and
ability, Warren was the right man to fill this blank space on the
map.41
Yet when the Yellowstone expedition set out in the spring of 1859,
Warren was not at its head. Earlier in the year, his father died. Then
Warren accepted a position as assistant professor of mathematics at
West Point to be near his younger brothers and sisters at the family
home in Cold Springs, New York. 42
The Civil War interrupted Warren's tour of duty at the academy.
He entered active service as a volunteer lieutenant colonel, second in
command of a New York regiment, and rose to the rank of major
general. Warren's most important service came during the seond day
of the battle of Gettysburg. While chief engineer of General George C.
Meade's Army of the Potomac, Warren rushed reinforcements to
Little Round Top just in time to fend off a Confederate assault on the
Union Army's left flank. His quick action and keen eye for terrain
helped prevent a possible disaster for Union arms. 43
Just before the end of the war, at the battle of Five Forks in
Virginia, General Philip Sheridan removed Warren from command
of the Fifth Corps. Sheridan's motive remains unclear, but the effect
on Warren's career was decisive. Many of his peers kept or went
beyond their Civil War ranks, but Warren reverted to his permanent
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rank of major and received only one promotion to lieutenant colonel
in the next 17 years. During this time he served as district engineer in
St. Paul, Minnesota, and Newport, Rhode Island. In 1879, the
government finally consented to examine the matter and convened a
court of inquiry. Warren died on 8 August 1882. Three months later,
the court absolved him of wrongdoing. 44
Warren's career included the normal blend of civil and military
engineering assignments. He participated in river improvements,
exploration, cartography, and both conventional and Indian warfare.
Moreover, one kind of duty plainly enhanced the ability to perform
another. Three expeditions into the northern plains sharpened the
fine eye that saved the day at Gettysburg.
Like so many other documents of Engineer exploration, Warren's
account of his travels involved the collaboration of a number of
scientists. By the mid-1850's, it was common practice for scholars to
accompany expeditions beyond the settlements. They used the
opportunity to study and assess plants and animals, geological
formations, and native peoples. Frequently, the Smithsonian
Institution played an important part in this enterprise, informing
scientists of expeditions and their destinations, lending equipment to
explorers, finding experts at universities to study collections, and
occasionally providing letters of introduction to foreign specialists.
On the other hand, Warren and many other explorers deposited their
natural history collections with the museum. 45
While Ferdinand Hayden was the only scientific collector to
accompany Warren, several others participated in the analysis of his
specimens. Hayden's "Catalogue of the Collections in Geology and
Natural History," appended to Warren's report, bore the names of
many prominent scholars of the day. Among them were John Torrey,
Fielding B. Meek, John S. Newberry, George Engelman, and
Spencer F. Baird of the Smithsonian, all of whom cooperated with
many expeditions. 46 Hayden's inventories, completed with the
cooperation of these and other scholars, provided a record of the
fauna and flora of the region and indicate the changes that have since
taken place.
The publication history of the report underscores the importance of
relations with the Indians. Originally printed without a map, the
document appeared as an appendix to the Secretary of War's bulky
annual report of 1858. In 1875 the War Department reissued the
narrative, this time as a separate volume with a map. The year of
publication was significant. The existence of paying quantities of
gold in the Black Hills had been verified during the previous
summer. A year after publication, the major battles of the Sioux wars
would be fought. The slim book carried a dual message to those eager
to seek their fortunes in the Sioux homeland. While it contained the
map and data that travelers to the region so badly needed, it also
delineated the risks they faced. Captain Humphreys' introduction to
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Ferdinand Hayden, by J. Hudson Snowden. National Archives (Record
Group 77,/ile Q579- 53).

the 1858 edition, pertinent when it was written, was even more
meaningful in 1875: Warren's narrative, Humphreys cautioned,
gave "the objections urged by the Sioux against the passage ...
through the territory. This may prove valuable to anywhiteman that
may travel there." 47
The report provides more than a record of Warren's travels and
campaigns. 48 In addition to discussing the terrain, identifying fort
sites, and evaluating potential roads, Warren dealt at length with the
problems Indians and Anglo-Americans presented each other. A
perceptive and articulate participant in the expansion of the military
presence in the Missouri River valley, Warren understood the forces
that brought on the climactic Indian wars. At a critical time in the
region's history, as war with the Sioux became imminent, he
described the Indians, their fighting qualities, and attachment to
their homeland, as well as the physical features of the country in
which the Army would have to fight them. Hayden's inventories,
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while not as engaging as Warren's narrative, rounded out the
picture. Warren's Preliminary Report depicted a region in transition
and documented an important phase of the Army Engineer role in
the settlement of the West.
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OFFICE OF THE CHIEF OF ENGINEERS,

Washington, D. C., August 18, 1875.
SIR: In 1857 an exploration of the Black Hills was made by Lieut. G.
K. Warren, Topographical Engineers, (now major of engineers, and
brevet major-general United States Army.)
A preliminary report of this exploration (einbracing also his explorations in Nebraska and Dakota for the two previous years, 1855-'56) was
appended to my annual report, as captain of Topographical Engineers in
charge of office of explorations and surveys for the War Department,
for the year 1858.
·
As this report was printed with the documents accompanying the
President's annual message to Congress in December 1858, (in the annual report of the Secretary of War,) it can always be referred to for
official purposes, but is not accessible to those specially interested in the
region of which it treats.
Recent developments in the Black Hills country have awakened a
great interest in that region, and there are constant inquiries for the
report referred to.
I would therefore recommend that this report be reprinted at the
Government Printing-Office, and that 2,000 copies be furnished to this
Office, upon the usual requisition.
· Very respectfully, your obedient servant,
A. A. HUMPHREYS,

Hon.

WM.

vV. BELKNAP,

Brigadier-General and Chief of Engineers.

Secretary of War.

Approved by order of the Secretary of Vvar.
H. T.

CROSBY,

Chief Clerk.
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[EXTRACT FROM THE ANNUAL REPORT OF CAPTAIN A. A. HUMPHREYS
TOPOGRAPHICAL ENGINEERS, IN CHARGE OF EXPLORATIONS AND SURVEYS, TO THE SECRETARY OF WAR.]
WAR DEPARTMENT, 0Fl!'ICE EXPLORATIONS AND SURVEYS,

Washington, November 20, 1858.
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EXPLORATIONS IN NEBRASKA.

The return in. November last of the expedition commanded by
Lieut. G. K. Warren, Topographical Engineers, after the successful
execution of the duties intrusted to him of reconnaissance and exploration in Nebraska, has been already reported. The maps have been
completed, all the necessary calculations of the astronomical and barometrical observations made, and the reports in relation to the different
objects of the expeditio~ are in an advanced state.
The principal objects of the expedition were to ascertain the best
route by which to continue to the South Pass the milita.ry road now
constructing from the Mississippi River to Sioux City, on the Missouri,
and to examine in this connection the valley of the Loup Fork of the
Platte, and that of the Niobrara, and to make such reconnaissance of
the Black Hills, about the sources of the Big Cheyenne, as circumstances
would permit, to determine their character, especially with reference to
the future military operations that may be carried on in this Territory.
In accomplishing these objects, the expediti9n would obtain information
of the character and resource~:~ of the country, its adaptability to settlement and cultivation, and would develop its geography and geology
along the routes pursued, nearly all of which were previously unexplored by white men.
The preliminary report of Lieutenant Warren is herewith presented.
The routes reconnoitered and mapped in 1857 are from Sioux City to the
month of Loup Fork ; thence up this stream to its source in the Sand
Hills; and thence by the Niobrara to Fort Laramie. From this point
the party proceeded north, and carefully examined the Black Hills, and,
returning to the Niobrara, explored this stream to its junction with the
Missouri; and also a route from the mouth of Turtle Hill River to Fort
Randall. Finally, the road from Fort Randall to Sioux City was surveyed.
With the report on these routes Lieutenant Warren combines that of
the routes examined by him in 1856, under orders from General Harney,
of which examinations no report has heretofore been presented.
In that year he made a careful reconnaissance of the Missouri River,
from the southern boundary of Nebraska to a point sixty miles above
the month of the Yellowstone, and of this latter stream to Powder
River.
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The routes explored, including those of 1858, (of which a report bas
been rendered and printed,) all lie east of the 106th meridian. They
lead once through the Sand Hills north and south, and twice east· and
west, almost around the Black Hills, and through the valleys of the
following rivers, viz: the Platte, Loup Fork, Niobrara, White Earth,
Big Cheyenne, Missouri, Yellowstone, and James rivers.
The accompanying report of Lieutenant Warren is divided as follows:
Part 1 is a statement of the routes pursued and main incidents which
affected their direction and extent; and in connection with this are
given the obiections urged by the Dakotas against the passage of the
expedition through the Territory. This mav prove valuable to any
white men that may travel there.
"
Part 2 contains a general description o( the surface of Nebraska; an
account of the general structure of the country; its principal geological
formations and the character of the soil; and its adaptability in difl'erent parts to settlement.
It confirms the statements heretofore made by explorers in other portions of the western prairies of the generally sterile character of the
lands west of the 99th meridian, attributable to the absence of fertile
elements in the soil in large tracts like the Sand Hill region, and to the
want of timely rains.
·
The section in the mountains bordering these plains on the west is
described as containing small fertile valleys, with streams of water and
an abundance of building material, both of stone and wood, and an
ample supply of the latter for fuel. The opinion is expressed that this
section will be overspread by considerable settlements.
Part 3 contains a general description of the rivers and routes through
the Territory, with a discussion of the question as to the best route by
which to supply Fort Laramie and the interior. The conclusions arrived at in regard to this last question are, that the route up the Loup
Fork is impracticable, and, beside~, is less direct than the Platte route;
that the route along the Niobrara is barely practicable for wagons, and
that the difficulties to be met with on the road, together with the increased river transportation of the route, render it less favorable than
that up the Platte, whether the starting-point be Omaha City or
Nebraska City; that a road from Sioux City to Fort Laramie, along the
Niobrara, would only be about forty miles shorter than a road proceeding from the same point direct to the Platte, at the mouth of Loup
Fork, and thence along the Platte route to Fort Laramie; that the
shorter length of the Niobrara route is more than counterbalanced by
the great difficulties on that route, and therefore the route along the
Platte is the better of the two; that the route from the mouth of White
River west to Fort Laramie is probably practicable, and superior to that
along the Niobrara; that the route from Fort Pierre to Fort Laramie is
likewise superior to the Niobrara route, but that the increased river
transportation and absence of settlements along this part of the Missouri River render these routes at present inferior to those of the Platte
Valley; that above Fort Pierre, on the navigable part of the Missouri
River, there are no routes leading from it to Fort Laramie or the South
Pass that are as advantageous as those enumerated. It is further concluded that, of all the routes explored, the Platte Valley is the best
adapted for locating a railroad to connect the settlements to be formed
in the mountains with those along the Missouri H.iver; and that, as a
national route for a Pacific railroad, leading to the South Pass or to
Bridger's Pass, it is superior to any other in this latitude. These conclusions appear to be fully sustained by the facts advanced in their
support..
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The 4th part of the report treats of the Indian tribes, their number,
location, &c. An approximate estimate of their strength is made, and
routes by which to operate against them, in the event of hostilities, are
discussed. Almost every part of the country examined is practicable
for the operations of cavalry; and routes practicable for the wagons of
a military expedition can generally be found, even in the Black Hills,
to such points as would be used as depots from which supplies for brief
periods could be furnished for military movements.
The 5th part of J.Jieutenant Warren's report is a brief statement of
the meteorological phenomena of the country, as observed during the
explorations; the most prominent facts respecting which are the extreme variableness of the phenomena of moisture and temperaturefacts which confirm previous statements in regard to them.
The report contains a catalogue of the fossils collected, with the
localities of the specimens, and similar lists of the plants and the collections in the di1ferent departments of zoology. All these collections
were made without interfering with the more immediate practical
·objects of the explorations, and reflect credit on the labors of Lieutenant Warren and his assistants. These collections are esteemed to
be of high scientific value; and among the discoveries due to the labors
of the expedition are the discovery of the Potsdam sandstone, the oldest
of the fossiliferous rocks in the Black Hills, the :first. positive proof of
the existence in .America of the formation corresponding to the Jurassic of Europe, and the discovery on the Niobrara of a new formation
of the Pliocene Tertiary, containing the remains of an extinct fauna
resembling that now inhabiting Asia, from which at least thirty-two
distinct species of vertebrates have been described by Professor Leidy.
The principal of these results have been published, by permission of
the Department, in the proceedings of the Academy of Natural Sciences
of Philadelphia. Accompanying one of these papers, prepared by Dr.
Hayden, is a small geological map of Nebraska.
A military map of Nebraska and Dakota, on a scale of 1 2 0 ~ 0 01n prepared by Lieutenant Warren, and ordered to be engraved by the 8enate
at its last session, is now ready for publication. ·
The completion of the exploration of the interior of Nebraska, about
the sources of the Yellowstone, Lieutenant Warren thinks could be
most advantageousl.yand economically made by an expedition organized to remain at least two years in the field, and the cost of' this he
estimates at $60,000. This exploration has been a favorite object with
him, and his previous experience, and his knowledge of the Indians
and character of the country, would enable him to accomplish the work
with economy.
The highly creditable manner in which the explorations heretofore
· intrusted to him have been conducted, under many embarrassments,
difficulties, and dangers, prove him to be peculiarly well qualified for
the task.
A detailed plan for the execution of the work will be found in the
report..
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EXPLORATIONS IN NEBRASKA AND DAKOTA.
PRELIMINARY REPORT OF LIEUT. G. K. WARREN, TOPOGRAPHICAL
ENGINEERS, TO CAPT. A. A. HUMPHREYS, TOPOGRAPHICAL ENGINEERS, IN CHARGE OF OFFICE OF EXPLORATIONS AND SURVEYS, WAR
DEPARTMENT.

W .ASHINGTON, D. C., November 24, 1858.
CAPTAIN : I have the honor to submit the following preliminary
report on the results of the explorations conducted by me in Nebraska
in the years 1855,-'56,-'57. This report is divided as follows:
1st. Routes explored, and main incidents aftecting their direction
and extent;
2d. Physical geography of Nebraska, character of the soil, and
resources of the country;
. 3d. Remarks upon the climate and meteorology ;
4th. A description of the principal rivers, and discussion of the
merits of difterent routes; and
5th. An enumeration of the Indian tribes, military posts, and routes
for military operations.
To the report is annexed a small map of Nebraska on a scale of 1 to
6,000,000, showing the main physical features of the country and the
routes requiring further examination, as well as those already explored.
The report is accompanied by catalogues of the paleontological, mineralogical, botanical, and zoological specimens collected on our explorations, prepared by Dr. F. V. Hayden, so as to .show the localities
where they were found. Much useful instruction as to the manner of
making meteorological observations and collecting specimens in natural
history was given to us by the officers of the Smithsonian Institution,
and the Secretary, Professor Henry,furnished us with rooms in which to
store the collections and elaborate the results. .A. brief report, by Dr.
Samuel Moffitt, of the health of the party during the expedition in
··T857;" is··a1s<r·appentted. ·
We have found it necessary to defer to a subsequent report the narrative and itinerary of the routes, the complete maps, profiles, and other
illustrations, the tables of meteorological observations, and the results
of our collections and observations in geology, botany, &c.
Some of the geological results have already been published by permission of the War Department in papers read by Dr. Hayden( Mr.
F. B. Meek, and Dr. Joseph I.~eidy, before the Academy of Natural
Sciences of Philadelphia. .A. letter prepared by me for the Ron. G.
W. Jones, Senator from Iowa, has also been published, accompanied
by a small map of Nebraska, on a scale of 1 to 6,000,000. This map has
also been colored so as to indicate approximately the geological formations, and in this shape is published with one of the papers prepared by
Dr. Hayden in the Proceedings of the Academy of Natural Sciences of
Philadelphia.
A map of my explorations in Nebraska was ordered to be engraved,
by t,he United States Senate, during the last session, and is now nearly
ready for publication. In preparing this map I availed myself of all
other explorations and surveys within the limits comprised by it, (in-
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eluding thus some late unpublished maps kindly furnished from the
Interior Department,) an acknowledgment of all of which is made
thereon. It was necessary to indicate on this map a considerable portion of the country not examined .by me in order to give it the greatest
practical value, and to show the relation of the parts I have explored
to those surrounding them. My design was to make the map a complete representation of all the region occupied by the Dakotas, and the
best routes by which to approach and traverse it, and along which to
conduct military operations to the best advantage; in other words, to
make it a "Military Map of Nebraska and Dakota," which is the title I
have given it. It is on a scale of 1 to 1,200,000, and embraces all the
country from the 94th to the 106th meridian, between the 38th and 50th
parallels. In its northeast corner is the Lake of the Woods, in the
southeast Fort Leavenworth, in the southwest Pike's Peak, and in the
northwest the junction of Milk River with the Mis~ouri. A number of
rivers are put down on this map which have never yet been explored,
except at their mouths; these are the Knife River, Heart River, Cannon
Ball River, and Moreau River. As the expeditions under my.command
have gone almost around the section through which they !J.ow, and
determined with a great degree of certainty tba~ it is an open prairie,
a.nd have gained some knowledge of their lengths and directions from
the Indians, they are probably represented with a considerable degree
of exactness.
On the sma11 map accompanying this report the southern branches
of the Yellowstone Ri\er have also been represented with an approximation to correctness,· by using. information furnished by the expeditions of Oaptains Lewis and Clark, and Captain Bonneville, and also
from sketches, &c., obtained by me from traders and trappers. This
section of country, however, bas much practical importance in relation
to routes through it by which to reach Utah from the navigable parts
of the Missouri and Yellowstone, and deserves a thorough exploration.
This examination I have always had a great desire to make, and in my
previous expeditions have taken much pains to ascertain the best means
of conducting it. In this I have been fortunate in meeting with Mr.
James Bridger, Mr. Alexander Culbertson, Mr. Robert Campbell, and
others well acquainted with the character of the country from personal
experience, and have· the assurance of the services of Mr. Bridger if the·
exploration should be ordered.
On account of the great distance of the region to be exami~ed from
the settlements, it is necessary to provide the expedition with the means
for remaining two summers, the intervening winter to be passed at
some suitable point on the Yellowstone or Big Horn rivers. It would
be difficult for an expedition to do more than go and return in the same
season, so that then little or no time would be allowed to explore. The
country is principally occupied by the Crow Indians, and, as I know
them to be friendly, I think a military escort can be dispensed with,
which is a material consideration under the present excessive requirements of the military service. The method I propose instead is, to go
well provided with goods and presents by which to purchase of the Indians permission to pass through the country, and to employ them as
guides. In this way much expense can be prevented, and, with prudent
management, danger to the expedition can be avoided; besides, valuable information will be gained from the Indians which would be withheld if we entered their country in a hostile attitude.
The expedition should be completely organized and equipped for the
field by the 1st of May, 1859, and remain in the field until the 1st of
December, 1860, nineteen months.
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There should be thirty men, at $30 per month, and eight assistants,
as topographers, collectors, guides, &c., at $125 per month. This would
require $38,000. Their provisions would cost about $7,000. Animals
and outfit $10,000. Indian goods $4,000. Contingencies $3,000. Total $60,000. Of this amount about $35,000 would be required the first
year. The bulk of the stores and goods required should be contracted
for, to be delivered at Fort Laramie or the Platte Bridge.
The expedition itself should proceed by the Missouri River to Fort
Pierre, where the necessary animals for a pack train should be assembled. At this point we should meet with some of the principal men of
the Dakotas, and overtures should be made to secure their assent to
our proceeding westward up the Shyenne and its North Fork, and thence
to the source of Powder River, thus exploring a new route. Shon}ll
t.his consent be withheld, and it should not be considered safe to proceed
without it, the ·party could take the route by way of White River to
Fort Laramie and thence to the source of Powder River. The exploration should then be conducted along Powder River to its mouth,
thence up the Yellowstone to the mouth of Tongue River, up which
stream a detachment should be sent to ins source. The remainder of
the party sho~ld ascend the Yellowstone to the mouth of Big Horn
River, and up this latter stream to the point where it leaves the mountains, where it should be joined by the detachment which explored
Tongue River.
The approach of winter might require the party to pass that season
in this neighborhood, or, if time sufficed, the expedition might ascend
the Big Horn Rive~ to Wind River, where a very favorable wintering
place could be found. Either of these places would be sufficiently convenient to the supplies on the Platte. Under circumstances not fore~
seen it might be best for the expedition to winter near Fort Laramie.
The next season should be spent in examining the mountain region
about the sources of the Yellowstone and Missouri, to ascertain the
character of the routes leading
south and west from the navigable parts
1
of these rivers ... On retu rning, one portion should descend the Missouri,
the other the Yellowstone, to their junction, where a Mackinac boat should
be in readiness, by which all could proceed to the settlements.
These explorations would determine the practicability of all the routes
.·--· marked on the accompanying map as deserving examination; an~d woula·····-~~····
require much activity on the part of those conducting them. Pack
trains should alone be used, as wagons greatly retard the operations of a
party and vastly.increase the difficulty of defending it against attack.
The abundance of game in much of this region would render it unnecessary
to provide the usual quantity of bread and bacon, which always make
the bulk of the provisions required.
The party must be well prepared for defense against war parties, and
it would be desirable to arm each man with a revolver, and about threefourths of. them, in addition, should have a double-barreled gun, one
rifled, the other smooth. This is a most effective gun either for hunting
or fighting.
Copies of my instructions from the Hon. John B. Floyd7 Secretary of
War, dated May 6, 1857, and froin Brevet Brigadier-General W. S.
Harney, dated June 3, 1856, are transmitted herewith.
Very respectfuUy, your obedient servant,
G. K. WARREN,
Lieutenant Topographical Engineers.
Capt. A. A. HUMPHREYS,
Corps o.f Topographical Engineers,
In charge Office Explorations and Surveys.
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Washington, May 6, 1857.
SIR: Under the apprepriation ''for surveys for military defenses,
geographical explorations, and reconnaissances for military purposes,"
you will organize an expedition to ascertain the best route for continuing the military road between Fort Snelling and the mouth of the
Big Sioux to Fort Laramie and the South Pass, by way of the Loup
Fork of the Platte; to make also such explorations in the Black Hills,
about the sources of the Shyenne and Little Missouri rivers, as the
time and means will permit; and to examine the Niobrara or l'Eau qui
Court River, upon your return route, for the purpose of ascertaining
its character and resources and the practicability of locating a road
along it, leading from the Missouri River to the South Pass, or from
Fort Randall to Fort Laramie.
The sum of twenty-five thousand dollars is set apart from the appropriation to defray the expenses of the expedition, which amount your
expenditures must not exceed.
The commanding general of the Department of the West will be
directed to detail an escort of thirty enlisted men of the infantry, under
the command of a second lieutenant, who will report to you for duty.
Transportation for the provision and equipage of the escort, their
subsistence, and their necessary ammunition, will be furnished, respectively, by the Quarterma.ster's, Commissary, and Ordnance Departments.
Upon the proper requisitions, officers of the Quartermaster's and
Commissary Departments at the military posts near the routes pursued
by the expedition will furnish, as far as practicable, all necessary supplies for it, which, when required for the civil employes, shall be paid
for at cost prices at the places of delivery, from the appropriation for
the survey.
Twenty Colt's revolvers, of the Navy pattern, with belts, bolsters, and
the necessary ammunition, will be furnished by the Ordnance Department; those lost or damaged being paid for out of the appropriation for
the survey.
All other arms and ammunition for the civil employes (guides, hunters, herders, &c.) of the expedition will be paid for from this same
appropriation.
You are authorized to employ as assistants~---~~-~-~- ----Per month.

A topographer, at a salary not to exceed .............. ~ . . . . . .
$130
One assistant topographer, at a salary not to exceed..........
100
An assistant astronomer, at a salary not to exceed. . . . . . . . . . . .
125
A physician and geologist, at a salary not to exceed. . . . . . . . . .
125
An assistant physician and geologist, at a salary not to exceed..
100
60
A meteorologist, at a salary not to exceed ............. - .. - . .
And to pay their actual traveling expenses to and from the field of
operations.
You will procure your employes equipment, supplies, &c., at those
points which appear to insure the most economical and effective organization for your party, and prepare to take the field at the earliest
possible moment. vVhile in the field, attention will be given to ascertaining everything relating to the agricultural and mineralogical resources of tlle country, its climatology, its topographical features, and
the facilities or obstacles which these latter offer to the construction of
rail or common roads.
You will communicate with the Department through the Office of
Explorations and Surveys, in charge of Capt. A. A. Humphreys, Corps
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Topographical Engineers; and to this office you will make the reports
and returns required by regulations of an officer of engineers in charge
of a work or operation, and such other reports, transmitted as often as
the means of communication will allow, as will keep the Department
apprised of all your movements, and the progress of t.he expedition
under your charge.
On the completion of the field duty, you will return, with your assistants, to Washington, and there prepare the maps and reports necessary
to a full exposition of the results of the expedition.
Very respectfully, your obedient servant,
JOHN B. FLOYD,
Secretary of War.
Lieut. G. K. WARREN,
Corps Topographical Engineers.

[Special Orders No. 26.]

HEADQUARTERS SIOUX EXPEDITION,
Camp near old Fort Lookout, Missouri River, June 3, 1856.
I. As it is important to obtain reliable information of the Missouri
River, from Fort Pierre to some point above the mouth of the Yellowstone, near which Governor Stevens' route strikes it, Second Lieutenant Gouverneur K. Warren, Topographical Engineers, is assigned to
this duty, and will proceed with his party by the steamer St. Mary's to
the point above indicated.
On his return, Lieutenant Warren will procure a sufficient number
of Mackinac boats, for the transportation of his party, stores, &c., to·
enable him to effect a thorough examination of this part of the river.
II. The commanding officer of the Second Infantry will select an efficient party from his regiment, consisting of two non-commissioned officers and fifteen men, to report to Lieutenant Warren as his escort. They
will be furnished with three months' provisions, equipage, &c.
III. The assistant quartermaster at Fort Pierre will furnish the necessary transportation, and such supplies as Lieutenant Warren may be·
entitled to from his department, for the proper execution of these instructions.
By vrder of Brevet Brigadier-General Harney.
A. PLEASONTON,
Capt. Second Dragoons, Acting Assistant Adjutant-General.
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REPORT.

CHAPTER I.
ROUTES EXPLORED, AND :MAIN INCIDENTS AFFECTING THEIR EXTEN'l.'
AND DURATION.

In presenting the following report of explorations in Nebraska, made
by me in the year 1857, I shall include also my previous reconnaissances
in that Territory in the years 1855-'56, while attached to the staff of
Brevet Brigadier-General W. S. Harney, commanding the Sioux expedition. As, at this time, a complete narrative of these cannot be made,
I shall only mention the routes pursued and the nature of the examination, and then give what I consider the most prominent results.
A report of the explorations made in 1855, and map of the routes
pursued by the Sioux expeditio.n, have already been published by the
United States Senate in a small document called "Explorations in the
Dacotah Country." During that year routes were examined from Fort
Pierre to Fort Kearney; from Fort Kearney to .Jrort Laramie, along the
Platte River; from Fort Laramie to Fort Pierre; and from Fort Pierre
to the mouth of the Big Sioux River.
In 1856 I started from Saint Louis for Fort Pierre, in the middle of
.April, accompanied by my assistantR, Messrs. W. H. Hutton, J. H .
.Snowden, and F. V. Hayden, on board Captain Throckmorton's steamboat Genoa. During our passage up the Missouri we made a careful sketch of the river above the southern boundary of Nebraska by
means of compass courses, and distances estimated from the rate of
travel of the steamboat, and by astronomical observations for latitude. The elevated position of the pilot-house of the steamboat, which
the politeness of the captain allowed us to occupy, afforded advantages
for gaining a knowledge of the river, the extent of the sand-bars, and
the size and quantity of timber on the 'banks,tfie~D.atnfe"'OT-tli(d)ottom
lands as regards marshes, &c., not equaled by those of any other
means of reconnaissance, and the topographer at the same time could
avail himself of the extensive and accurate knowledge of the pilot.
Our observations, by means of forward an·d back sights, showed us that
the effects of local attraction on the compass by the iron on the boat
were not impoFtant, and the checks on the estimated distances, afforded
by the results of observations for latitude, proved that these estimates
were very accurately made by Messrs. Hutton and Snowden, who, by
turns, prepared the sketch of the river.
As far up as the mouth of James River our advance had been quite
rapid, the river being at a good stage; but a short distance above that
point we encountered a sudden and heavy freshet in the river, (pro-duced by rains,) with a current so rapid that our boat was unable to
.advance agaiwst it. From this cause we remained tied up to the bank
.a whole day. As soon as the river began to fall the velocity abated,
and we proceeded on the voyage. So sudden, however, was the subsidence of the flood that, in five days after we bad escaped the embargo
.of too much water, we found ourselves aground and drawing several
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inches more water than there was anywhere on the bar, which stretched
across the river. This occurred to us near the first Cedar Island.
Under these circumstances, being anxious to reach Fort Pierre as
soon as possible, as was also Captain Frost, (who was sutler at the fort,
and whose goods were the principal freight of the boat,) we determined
to leave the boat and proceed on foot to the dragoon camp, at the mouth
of American Crow River, about eighty miles distant. Our means of
transportation were two horses, the property of Colonel Lee, Second Infantry, and Lieutenant-Colonel Andrews, of the Sixth Infantry, which
carried our blankets and provisions·; and .we were accompanied by a Mr.
Moore and two men. On arriving opposite to the dragoon camp on the
evening of the third day's travel, we were informed that there was no
boat to bring us.across. We stayed on the bank of the river th'at night,
and the next morning renewed our signals to communicate with the
camp. These, however, failed to attract attention to us, and, our provisions being short, we were obliged, though D;Iuch wearied by our journey on foot, (there having been a cold rain one day and night,) to attempt to reach Fort Pierre, eighty miles distant. This we accomplished
in three days, and arrived there on the 20th of May, completely exhausted, having subsisted mainly on the birds killed with our shot-guns.
The journey gave me an opportunity of viewing the country and its
appearances a few miles back from the Missouri.
The steamboat, having landed a portion of her freight at the place
where we left her, reached Fort Pierre three days after us. On my
arrival aU the tribes of the Dakotas west of the Missouri, except the
Sichangus and Ogallalas, were assemuled in council, and a trea.ty of
peace was made with them by General Harney, which terminated the
Sioux war.
Instructions were now gh·en me by General Harney to proceed with
my party in the American Fur Company's uoat to the mouth of the
Yellowstone, and as far above as she should ascend, and to return by
means of a· Mackinac boat, and carefully examine all points on the river
to determine their suitability as sites for military posts, and to obtain
such other information as w.e should be able with regard to the country.
An escort of fifteen men and two non-commissioned officers of the Second
Infantry were placed under my com!Da.n<}.:,"" W~le(t .Jfort Pierre in the
American Fur Company's ooat ''St. Mary," Captain Labarge, on the
28th of June, and reached Fort Union on the lOth of July. The boat
landed most of her stores, and then proceeded to a point about sixty miles
above the mouth of the Yellowstone and discharged the balance.
While ascending the river, the sketch of it was taken above Fort
Pierre, as it had been below, by Messrs. Hutton and Snowden, and observations were made by me for latitude. .At Fort Union a 16-inch
transit was set up, and observations taken during a whole lunation;
but owing to the cloudy condition of the nights during the time, and the
shortness of t.he nights themselves, only two sets of observations were
obtained on ·the moon and stars. The result of these gave the longitude of that post 1040 02', with a limit of error of about 10'.
While at Fort Union we saw the .A.ssinniboin Indians.
Having ascertained that. a Mackinac boat could not be prepared for
me before the 1st of September, I determined to make an examination
of the Yellowstone during the month of .August; and in can·ying this
out I was fortunate in being able to purchase the means of land transportation from Sir George Gore, who was returning from an extensive hunting excursion on the waters of the Yellowstone and its branches.
We left the mouth of the Yellowstone July 25, and, traveling leisurely
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up the left bank, reached a point one hundred miles from its mouth, beyond which it was impossible to advance with wagons along the vallev
of the Yellowstone without crossing to the opposite banks. Here w·e
made a camp with the main body, and with a party of seven I proceeded,
with pack animals, over a very difficult country (known as the Bad
Lands of the Yellowstone) to the mouth of Powder River, thirty miles
further.
This was the furthest point up the Yellowstone that I intended to
proceed, and I was anxious to reach it and to fix its position, as being
a good and certain point with which any future reconnaissance could
connect. From the appearance of Powder River at the mouth, no one
would suppose the stream to be of the length it really is, and I was not
surprisea at Captain Clark not having done so on his voyage down the
Yellowstone in 1806. On returning to our wagon camp, we all traveled
a short distance down the Yellowstone to a convenient point, where we
made a boat eighteen feet long and five feet wide, bJT stretching the
skins of three buffalo bulls over a frame made of small cottonwood and
willow trees. With this vessel a small party navigated the Yellowstone
to its mouth, carefully mapping the islands and bends of the river. The
wagons and land party returned to the Missouri by traveling over nearly
the route by which they ascended.
vVe enjoyed the greatest abundance of large game of all kinds while
on the Yellowstone Hiver.
On reaching Fort Union again we found our boat nearly ready,
and, all our arrangements being completed, we left that place on the
1st of September. A small party conducted the animals along the
shore on our journey down the Missouri, generally camping each
night with the boat party. Halts of two or three days ~ere made at
all interesting localities, and map sketches were made several miles
up all the streams flowing into the Missouri; and the map of the Missouri was also verified. These sketches, on a scale of one and a half
inch to a mile, are on file and convenient for reference in this office.
Thermometer and barometer observations were made throughout the
period of the examinations of the year 1856. Dr. Hayden was indefatigable in his efforts to develop the geology of the region traversed,
and some of the results have already been published, by permission of
the War Department, in the Proceedings -or~the Academy of Natural
Sciences in Philadelphia. A very extensive collection was also made
in zoology.
We reached Fort Pierre on our return on the 2d of October, at
which place our animals were sold, and most of the soldiers returned
to their respective companies. A few accompanied us as far as the
mouth of the James River. We reached Sioux Uity on November 15,
and fortunately founP, a steamboat there, by means of which we proceeded with our eff'ects to Saint Louis, and thence by railroad to Washington. The cost of this expedition to the United States was about
$10,000.
.
No special ·report bas yet been made by me on the results of this
year's exploration. The maps were about completed, and the material in the process of elaboration, when I was assigned to the command
of another exploration by the War Department, a brief account of
which I shall now proceed to give. ·
I received my instructions from the Ron. John B. Floyd, Secretary
of War, May 7,1857, the general terms of which were to make the
necessary examinations to determine the best route for continuing the
military road between Mendota and the Big Sioux westward to Fort
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Lararuie and the South Pass; thence to proceed northward and
make such examinations ou the Black Hills as my time and means
would permit, and to return by the valley of the Niobrara, and make
a careful examination thereof. I was assisted in the examination by
Messrs. J. H. Snowden and P. M. Engel, as topographers; Dr. P. V.
Hayden, as geologist; W. P. C. Carrington, as meteorologist; Dr. S.
Moffitt, as surgeon; and Lieut. Jas. McMillan commanding the escort.
The escort, numbering twenty-seven men and three non-commissioned officers, under Lieutenant McMillan, all of the Second Infantry,
was directed to meet me at Sioux City, transportation for it being furnished by the Quartermaster's Department. Transportation for the
remainder of the party was assembled at Omaha City as soon as possible; and on the 27th of June, under the charge of Mr. Snowden,
set out for the rendezvous at the mouth of Loup Pork.
Accompanied by Mr. Engel, I then proceeded to Sioux City, where
we found the escort bad been awaiting us several days on the Big
Sioux River. Through some misunderstanding there were no teamsters furnished for the wagons of the escort; and the mules, from a
disease of the hoof, and the wagons, and especially the harness, from
long use, were of very inferior quality. It occupied me six days in
getting the train in traveling condition, which was only done by
abandoning one wagon and a Jarge supply of stores for the escort.
During this time a rumor* reached there of a fight having taken place
between the soldiers and the Shyennes at Ash Hollow, in which a
hundred of the former were killed. Twelve of the soldiers of the escort,
tempted by the high prices of labor in this vicinity, and tired of the
toils and privations of campaigning, deserted as we were about to. set
out, and some white thieves who infested the neighborhood of Sioux
City carried oft' two of my best horses. These losses occurring in a
civilized community, where we supposed ourselves among friends, were
quite annoying, and gave rather unpleasant forebodings of what might
occur to us when we should come among our enemies, the Indians.
We set out from Sioux Cit~· July 6, and, taking a direct course, joined
the other party on the Loup Fork, being 11 days in going 110 miles. •
The route was heavy from frequent rains, all the ravines being filled
with water, and the most insignificant rivulet requiring preparation', on
account of the soft nature of the soil, before a wagon could cross it; We'
had to make one bridge (over Middle Creek) about 30 feet long, and
construct a raft with which to cross the Elk Horn.
The united party now set out on their journey westward on the Loup
Fork, meeting with no serious difficulties on the route (except the quicksands in crossing the main north branch) till we came to within 50 miles
of the source of thA stream. Here the river became shut up in a gorge
impassa.ble for wagons, and we were forced out among the difficult sandhills which border the bluffs, and which extend north to the Niobrara
and south nearly to the Platte. They also extend much further east,
but they occasioned us no difficulties till we were forced to leave the
bank of the stream.
We finally came to the source of the Loup Fork, and from this point
endeavored to proceed as directly as possible north to the Niobrara, for
we were somewhat apprehensive of losing everything, for want of water,
by endeavoring to push our way westward through .the Sand Hills.
These hills, however, were so impracticable for wagons that we were
forced much more to the west tban we desired, and one day we were
unable to find water to camp by. There are numerous lakes in. this Sand
* This rumor was without foundation, as it afterwards appeared.
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Hill country, but many of them are too much impregnated with salts to·
be wholesome. Some of these latter our animals drank out of without
injury. On reaching the longitude of 1020 30' we bad the good fortune
to find an open stretch of country, with a large, well-marked lodge-trail
leading between the Platte and Niobrara, which, in one day's travel
northward, brought us to the Niobrara. We now proceeded rapidly
over an easy route to l!""'ort Laramie.
During the journey there had been considerable sickness in the camp
from fevers, and one of the men was so near the point of dt~ath that a
halt of several days was made for .his benefit. Dr. Moffitt also became
so ill as to require a delay of one or two days. These necessary stoppages, the difficulties of the route, rainy weather, together with my
being obliged to leave so much of our provisions behind at Sioux City,
reduced our supplies to a small amount, and for nearly two weeks we
were without sugar or cofl'ee. We bad also been very much disappointed in the amount of game; and though the count.ry gave evidence
of having recently been occupied by large herds of buffalo, only a few
bulls were seen. During the early part of the journe~T; mosquitoes were
abundant, and allowed our animals no rest at night, and immense numbers of flies. attacked them by day. These insects, combined, exhausted
and worried the animals more than the labor they performed, and the
lives of one or two were saved only by covering them with grease and
tar to keep the flies and mosquitoes away.
At Fort Laramie we entirely refitted the party, which took us a long
time, on account of everything being required for the Utah expedition.
It gives me great pleasure to state that the commanding officer, Colonel
Hoffman, and the acting quartermaster, Lieutenant Higgins, gave me
all the facilities at their command. Owing to the great number of animals that graze in the neighborhood, the grass was nearly eaten off, and
our animals recruited very little during our stay there. While there I
succeeded in getting several sets of observations for moon culminations,
which determined the longitude to be 1040 30', with a limit of error of
about 4'. Dr. Hayden and Mr. Engel also made an excursion to Laramie Peak, which they ascended.
The party, on leaving Fort Laramie, was divided into two parts, as,
owing to the lateness of the season, it was impossible to accomplish all
~·· tlle ()bjects of -the expedition by keeping together. Though in ·doing
this I subjected each portion to the possibility of being defeated by the
Indians, I deemed the case to justify the risk. The wagons were, half
of them, turned in to the quarterma::;ter, and the remainder, with the
escort under Lieutenant McMillan, were to proceed down the Niobrara,
and await me in longitude 101o 30'. Mr. J. H. Snowden went with this
1)arty to make the topographical reconnaissances ; Dr. Moffitt also accompanied it. My own party consisted of Dr. Hayden, Mr. Carrington,
and Mr. Engel, and we had with us 17 men as packers, &c., and Mr.
Morin as a guide and interpreter. Our supplies were packed on mules.
Setting out from Fort Laramie o'n the 4th of September, we proceeded
direct for the Black Hills via Raw Hide Butte, Old Woman Oreek, the
South Fork of the Shyenne, and Beaver Creek; up a branch of this
last we entered the Black Hills. We continued north to the vicinity of
the Inyan Kara, (or the peak which makes the mountain,) a remarkable
high basaJt.ic peak, one of the highest of these mountains, and so far to
the north that we had a full view of the prairie beyond.
Here we were met by a very large force of the Dakotas, who made
such earnest remonstrances and t.hreats against our proceeding into
their country that I did not think it prudent for us, as a scientific expe-
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ditiou, to venture further in this direction. Some of them were for
attacking us immediately, as their numbers would have insured success·
but the lesson taught them by General Harney, in 1855, made then{
fear they would meet with retribution, and this I endeavored to impress
upon them. We were at the time almost in sight of the place where
these Indians had plundered Sir George Gore in 1856, for endeavoring to proceed. through their country, and one of them was actually
mounted on one of his best horses, taken at that time. Sir George
Gore's party was onl,y about half as numerous as mine; but there were
a number of my party whicll I had picked up at Fort Laramie on whom
we placed very little reliance.
v' The grounds of their objections to our traversing this region were
ve.ry sensible, and of sufficient weight, I think, to have justified them
in their own minds in resisting; and as these are still in force for the
prevention of the passage of any other party of whites not large enough
to resist successfully, they are of sufficient importance to be repeated
here. In the :first place, they were encamped near large herds of buffalo,
whose hair not being sufficiently grown to make robes, the Indians were,
it may be said, actually herding the animals. No one was permitted to
kill any in the large bands for fear of stampeding the others, and only
such were killed as straggled a\t'ay from the main herds. Thus the
whole range of the buffalo was stopped ·so that they could not proceed
south, which was the point to which they were traveling. The intention
of the Indians was to retain the buffalo in their neighborhood till their
skins would answer for robes, then to kill the animals by surrounding
one band at a time and completely destroying each member of it. In
this ·way no alarm is communicated to the neighboring bands, which
often remain quiet almost in sight of the scene of slaughter.
For us to have continued on then would have been an act for which
certain death would have been inflicted on a like number of their own
tribe had they done it; for we might have deflected the whole range of
the buffalo :fifty or one hundred miles to the west, and prevented the
Indians from laying in their winter stock of provisions and skins, on
which their comfort if not even their lives depended. Their feelings
toward us, under the circumstances, were not unlike what we should
feel toward a person who should insist _upon setting-_ :fire to on&.- barns. - -~
The most violent of them were for immediate resistance when I told
them of my intentions; and those who were most friendly, and in
greatest fear of the power of the United States, begged that I would
"take pity" on them and not proceed. I felt that, aside from its being
an unnecessary risk to subject my party and the interests of the expedition to, it was almost cruelty to the Indians to drive them to commit
any desperate act, which would call for chastisement from the Government.
But this was not the only reason they urged against our proceeding.
They said that the treaty made with General Harney gave to the whites
the privilege of traveling on the Platte and along White River, between
Forts Pierre and Laramie, and to make roads there, and to travel up
and down the Missouri in boats; but that it guaranteed to them that no
white people should travel elsewhere in their country, and thus
frighten away the buffalo by their careless manner of hunting them .
.A.nd, :finally, that my party was there examining the country to asc~r
tain if it was of value to the whites, and to discover roads through It,
and places for military posts; and that having already give~ up all the
country to the whites that they could spare, these Black Hills must be
left wholly to themselves. Moreover, if none of these things should
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occur, our passing through their country would give us a knowledge of
its character and the proper way to traverse it in the event of. another
war between themselves and the troops. I was necessarily compelled
to admit to myself the truth and force of these objections.
The Indians whom I first met were the Minikanyes, to the .nurn ber
of forty lodges, near whom, as they were very friendly, we encamped.*
They were soon joined by the warriors of a large camp of Unkpapas
and Sibasapas, and our position, which was sufficiently unpleasant in
the presence of such a numerous party of half-avowed enemies, was
rendered doubly so by a storm of sleet and snow, which lasted two
days and nights, and against which we bad but little protection.
A young Indian, who bad accompanied us ft·om Port Laramie, considered the danger to us so imminent that he forsook our camp and
joined his friends, the :Minikanyes.
Unuer these embarrassing circumstances my associates evinced the
most resolute bravery and determination to abide the result like true
men.
I cor:.sented to wait three days without advancing, in order to meet
their great warrior, Bear's Rib, appointed first chief by General Harney's treaty, merely changing our position to one offering greater
facilities for d~fense. At the expiration of the time, Bear's Rib not
making his appearance, we broke up camp, and, traveling back on
our route about forty miles, struck off to .the eastward, through the
southern part of these mountains. The point where we turned back is
well marked by the ln~'an Kara Peak, whose position was fixed by us.
After we bad proceeded two days on our journey eastward, we were
overtaken by Bear's H.ib and one other Indian who accompanied him.
He reiterated a.n that bad been said by .the other ehiefs, and added
that he could do nothing to prevent our Being destroyed if we attempted
to proceed further. I then told him that I believed he was our friend,
but that if he could do nothing for us, he had better return to his people, and lea\Te us to take care of ourselves, as I was determined to proceed as far as Bear Butte. After a whole da.y spent in deliberation, he
concluded to accompany us a part of the way, and he said he would
then return to his people and use his influence to have us not molested.
In return for this, he wished me to say to the President and to the
white people that they could not be allowed-to "conre ilnu·that country • - that if the presents sent were to purchase such a right, they did not want
them. All they asked of the white people was, to be left to themselves
and let alone; that if the presents were sent to induce them not to go
to war with the Crows and their other enemies, they did not wish them.
War with them was not only a necessity but a pastime. He said General Harney bad told them not to go to war, and yet he was. all the
time going to war himself. (Bear's Rib knew that when General Harney
left the Sioux countrv be had gone to the war in Florida, and was at
the time in command of the army sent against the Mormons.) He said,
moreover, that the annuities scarcely paid for going after them; ancl
that if they were not distributed to them while they were on their visit
to the trading-posts on the Missouri to dispose of their robes, they did
not want them.
(It is a fact that for several years, owing to this cause, these Indians
have not come in for their goods at all.)
He said that he heard that the lhanktonwans were going to sell their
"I am much indebted to the iufiuence of Major Twiss, the Indian agent near Fort
Laramie, for his efforts to give the Dakotas a favorable opinion of my expedition, and
to secure us a friendly reception.

EXPLORATIONS IN NEBRASKA AND DAKOTA.

21

lands to the whites. If they did so, he wished them informed that
they could not come on his people's lands. They must stay with the
whites. Every day the lhanktonwans were coming tilere but were
alwa.ys turned back.
Whate,·er may bave been Bear's Rib's actions after leaving us, it is
certain we saw no more Indians in the Black Hills. We completed our
reconnaissan(•e along the eastern portion of these mountains as far as
Bear Peak, which forms anot}Ier convenient and accurate point with
which any future reconnaissance may connect with our own. We also
visited the North Fork of the Shyenne, in this vicinity. On our return
we took a southeast direction, striking the South Fork of the Shyenne
at the mouth of Sage Creek. vVe then proceeded up the South Fork to
li'rench Creek; thence southeast, through the Bad J..Jands, to 'Vhite
ltiver; thence along the sourees of \Vhite Clay Creek and Porcupine
Creek ; a.nd thence to the Niobrara, striking it in longitude 102o o:Y.
We found the party under l1ieutenaut McMillan about forty miles
below where we struck the river, and eighty miles below where we had
first reached it on our journey westward in August. This intervening
distance had been carefully mapped by Mr. Snowden, and he had made
several excursions at different places to examine the country, as I had
directed. Lieutenant McMillan's march down the river thus far had
not been made without much wordy opposition fr-om the Brule Dakotas,
mucil of the same kind as that I lHt\'e related as having been said to
me in the Black Hills. On finding that he was determined to proceed,
the chief, Little Thunder, sent four of his principal men to accompany
them, which they did for some days. At a subsequent time, twentyt,vo warriors charged into the camp, thinking the party was a tradingexpedition. Their insolence was checked by Lieutenant l\fcMillan's
threatening to fire on them; wher~upon they entered their usual protest
against the party's proceeding further, and the next day all withdrew.
The last twenty miles of Lieutenant McMillan's route was through difficult sand-hills bordering the river, tile stream itself being so shut in by
high precipitous ridges that be was unable to travel along it.
We now found the route exceedingly laborious for wagons on account of the sand-hills, which continue to the mouth of Rapid Creek.
The character of the immediate valley of the Niobrara precluded the
wagons from traveling along it; so, while D'Ir:~:t:fowden--iliapped the
route of the train, Mr. Engel traveled along the river, sometimes on
one side and sometimes on the other, and made a map of it. Even he,
though riding a mule, found it difficult to keep up in this way with the
wagons, whieh slowly wound their way through and over the sand-hills.
Our camps at night were here always on the main river. After pass·
ingtheRapid Creek, the sand-hills gave us no longer any trouble, (except
for about twenty miles on the point between the Niobrara and Keya
Paha,) but the ravines and precipices still prevented the wagons from
traveling within from five to eight miles of the Niobrara, and here Mr.
Engel continued the sketch as before. Dr. Hayden also tra,~eled along
the immediate banks of the river, examining the character of the rocks
and collecting fossils.
On reaching the mouth of the Keya Paha, the main party, with the
wagons, proceeded direct to Fort RandalJ, and a. separate party, under
Mr. Engel, traveled down tile Niobrara to its mouth, completing the
examination of that stream. It was mJ~ intention for Dr. Hayden to
accompany him, but on arriving at the place of separation we fou~d
the same geological formation .and characteristic:s as we knew to exist

22

EXPLORATIONS IN NEBRASKA AND DAKOTA.

at the mouth; and as the intervening distance was only sixty miles, l.e
did not deem it necessary to go o,~er it.
Fort Randall was reached on the 1st of November, and the escort was
returned to the regiment. We were most hospitably received by Major
Day, commanding the post, and the other officers of the Second Infantry,
and I take this occaRion to acknowledge my indebtedness to this regiment
for the aid and protection they have afforded me in all my explorations.
Two sets of observations for moon culminations were obtained here,
but cloudy weather pre,·ented more. The longitude as calculated from
them, is 98° 34', with a probable limit of error of about 8'.
The party set out from Fort Handall on the 7th of November, and
surve;yed the route to Sioux Oity, which was reached on the 16th. The
season being far advanced, no steamboat was expeeted, and the river
was full of floating ice. The weather as we traveled on toward Fort
Leavenworth became very severe, and the river became frozen over as
far clown as Saint Joseph's. During this time we made rapid progress,
but a mild spell of weather coming on made the road so heavy that with
the greatest exertion we hardly accomplished ten miles a day. During
this time the health of the party suffered severely from influenza. We
reached Fort I.1eavenworth on the 4th of December, and were fortunate
enough to meet there with a steam boat, by which we proceeded to Saint
Louis, and thence by railroad to Washington.

CHAPTER II.
PHYSICAL GEOGRAPHY OF NEBRASKA; CHARAC1'ER OF THE SOIL AND
RESOURCES OF THE COUNTRY.

Though my personal examinations have nowhere extended west of
the 106th meridian, there are certain points west of it to which I would
direct attention; The positions of the Missouri and Yellowstone west
of this meridian and north of the 46th degree of north latitude have
bee11; well examined by Lewis and Clark and under Governor Stevens,
and the valuable inforwa_tionth~y=obtaiuce~l is_'£idely known. The section, however, between the 46th parallel in the north and the 43d in the
south, the 106th meridian in the east, and the dividing line between the
waters of the Pacific and the Atlantic in the west, is comparatively unknown, except from the accounts afforded by trapping-parties. The
information given of it on the map of Lewis and Clark is derived from
this latter source; as is also that on Colonel Bonneville's map, publishecl
with Irving's work on ''Adventures in the Rocky Mountains," &c.; and
these are our most authentic sources of information. These maps have
been generally disrega.rded by subsequent map-makers, and previous to
tue map I compiled for the Pacific Railroad Office, there have been no
mountains represented about the source of the Yellowstone. From inquiries I made of trappers in 1855, I became convinced of the existence
of these mountains, and represented them accordingly, endeavoring to
combine the information on Lewis and Clark's map and Bonneville's
map with that which I had procured from traders and trappers. In doing this, I represented the Big Horn Mountains perhaps too far to the
west, as they are perfectly visible from the summit of the Inyan Kara
Peak, in the Black Hills.
Leaving out of consideration for the present the smaller detached
mountain masses, and beginning with the main range of the Rocky
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Mountains, on t~ 49th parallel, we find their eastern base to have a
direction nearly n()rthwest and southeast, and the range crossing the
Missouri at "The Gate of the Mountains." Continuing southeast, it
crosses the Yellowstone near where Captain Clark reached that river in
1806, (latitude 46,) just south of which it forms high, snow-covered peaks.
This line of mountains is broken through again by the Big Horn Hiver,
and the mountains receive the name of Big Horn Mountains. The
southeast terminus. of the Big Horn Mountains siuks into the elevated
table-land prairie, and the range, perhaps, re-appears again as the Laramie Mountains. (South of the latitude of Fort Laramie the line of the
eastern front of tlle mountains is nearly north and south.)
The Black Hills, whose geographical position we have determined, are
the most eastern portion of what has heretofore been considered a part
of the great mountain-region west of the Mississippi; and it is worthy
of note that, if a line be drawn from them to the Little Hocky Mountains, on the 48th parallel, which are the most eastern portion in that latitude, this line will be parallel to the line of the main front of the mountains which I have already traced. What is still more significant is, that
if a straight line be drawn from the mouth of the Yellowstone to the
mouth of the Kansas River, it will also be parallel to the lines before
mentioned, and will have about an equal portion of the Missouri on each
side of it.
The line of the east base of the main mountain mass is the highest,
of course, of any portion of the plains, and at Raw Hide Peak, near
Fort Laramie, is about 5,500 feet elevation, as determined by the horizontally stratified Tertiary deposits, though, owing to great denudation,
the average height there of this line of the plains will not be so great.
The same line, near the 49th parallel, has probably a somewhat less
elevation. The lowest line of the plains is that along the Missouri, and
its elevation, taken near Bijou Hills, (a point about on the perpendicular
to it from Fort Laramie,) is about 2,130 feet, which does not differ materially from its height at the mouth of the Yellowstone. The slope of
all this part of the plains (being in a direction perpendicular to the lines
of equal elevation) bas therefore its line of greatest descent in a northeast direction, and north of the Niobrara; this is the direction in which
a majority of the rivers flow till they join with the Missouri or Yellowstone. To the south--of the Niobrara the greatest slope of the plains is
to the southeast, toward the Gulf of Mexico, and this is the direction
pursued there by nearly all the rivers of the plains. Thus the Niobrara
would seem, as it were, to run. along a swell or ridge on ~he surface.
The average slope of the plains from the Missouri to the mountains
make nowhere an angle greater than one-half degree with the horizon.
A remarkable feature in regard to this change of slope which occurs
in the neighborhood of the course of the Niobrara is the shortness of
its tributaries, the surface drainage seeming to be away from and not
toward its banks. A result of this is the absence of the amphitheaterlike valley which rivers generally have, and which enable us to look
. down at the stream often many miles distant. ·Through the greater
portion of the middle half of its course you have scarcely any indication of it as yon approach, till within close proximity, and then you
look down from the steep bluffs and catch, at the distance of' two hundred to five hundred yarrls, only here and there a glimpse of the river
below, so much is it bidden by the precipitous bluffs which, at the
bends, stand at the water-edge. So strongly was I impressed with the
fact that the surface drainage could never have been directed along its
course so as to have worn out this channel, that I think a portion of

.
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it must have originated in a :fissure in the rocks, whicl1 the waters have
since enlarged and made more uniform in size, and which the soft
nature of t~e ro?k would 1:ender easy of acco~plishment. _It is worthy
of remark, m this connectiOn, that the bed of the stream m longitude
102° is 400 feet higher than that of the White River at the point nearest
t? this; Wh!te Ri\er having there cut its way entirely through the TertJary formatiOn, flows along the Cretaceous, while the bed of the Niobrara is in the Miocene Tertiary, the Pliocene forming the bluffs. The
bed of the Niobrara is also, in two-thirds of its upper course, from 30(}
to 500 feet above the bed of the Platte River at corresponding points at
the south.
In the section of the country through which thA Niobrara flows the
soil is very sand,y, so that what rain or snow falls sinks under the
surface, and none is lost by evaporation. This is gradually all poured
into the stream by the springs in the ravines, and in this way the river
is mainly supplied in seasons of low water, at which times it is one of
the largest streams of Nebraska.
The question of the slope of the plains is a subject to which I have
given much attention, from its scientific as well as practical interest.
Our barometric observations have enabled us, in some measure, to fill
up the gap between those of Governor Stevens on the north and
Captain ~'remont's on the south, and tbus give us the connected levels
over a very large area.
The observations upon the great Tertiary formation have developed
the fact, that since the close of the Pliocene period, the eastern base of
the mountains, which is the western limit of this formation, has been
elevated from 2,000 to 3,000 feet above tlJe eastern, and this without
there being anywhere visible signs of upheaval, such as inclination
of the strata. The onl,y direct evidence is in the immense denudation
which the Tertiary has undergone probably while this e1evation was
in progress, and which causes of denudation must have been gradually extinguished, as there is, at the present time, no force at work
sufficient to have affected them. The evidence goes to show that the
elevation which bas taken place since the close of the Pliocene period
has been in Nebraska remarkably uniform, and along a line in a general direction northwest and southeast, and nearly coincident with the
ranges of" mountains-prrnotl'S'ly up h·eaved.
The Black Hills received their last violent upheaval at the same
period as the Laramie Mountains, that is, at the close of the Cretaceous. The geological evidence goes to show that the Pliocene and
Miocene Tertiary, south of the Shyenne, are fresh-wah~r formations;
yet there are no ridges now standing to mark the northern boundary
to this basin. In the present relative position of the different parts
of these plains, the ele~ation of the Pliocene Tertiary formation is now
so great that much of the Black Hills and the Cretaceous on the Shyenne should have been cover·ed with it. This might, however, have
been the case, and since have all been denuded away. North of the
Shyenne the Cretaceous ridges are probably sufficiently high to have
separated the Tertiary beds south of it from the Lignite Tertiary to the
north. But still it is necessary to suppose that this last ele,Tation of
the Tert.iary has been somewhat greater near the 42d parallel than to the
north of it.
A most interesting problem could be solved in regard to these changes
of level, if a locality could be found where the Lignite Tertiary north
of the Shyenne would be in contact with the Pliocene or Miocene beds
to the south of it, as well as the more important one of the age of the
:first relatiYe to the two latter.
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During the time of these changes since the formation of the Pliocene
Tertiary, the soft sandy material of which it was composed has. been
crushed and separated by denuding forces, and an area of no less than
20,000 square miles, called the Sand Hills, has been covered with
barren sand, which, blown by the wind into high hills, renders this
section not only barren, but in a measure impracticable for travel.
The Niobrara River, lying on a most desirable line of communication, and
direct in its general course, has one hundred miles of its banks obstructed'
with these difficult hills, and the communication between this stream
and tlw Platte greatly obstructed and in some places entirely cut oft'.
The subject of routes and communications I shall hereafter take up in
detail.
·
For nearly all of the knowledge of the age of the geological formations of the portions of Nebraska developed by my explorations, I
am indebted to the services of Dr. F. V. Hayden and Mr. F. B. Meek
and Professor Jos(~ph Leidy, whose papers, published in the Proceedings
of the Academy of Natural Sciences, have already made known some·
of the principal discoveries and results due to their labors. Dr.
Hayden was the ouly one of those mentioned who accompanied me in
the field.
In the paper by Dr. Hayden, accompanying the geological map, published in June, 1858, Dr. H. observes that " a much larger surface
might have been colored on the map with a good degree of confidence,
but I have preferred to confine myself, for the most part,. to the results
of my own observations in the field." The northeast portion of the
boundary of the Tertiary formation between the White and Niobrara
rivers is there placed too far west, according to my own observations in
1855 and 1857. The line between this and the Cretaceous is not west of
a straight line between the mouth of the South Fork of the White River
and the mouth of the Keya Paha. .A. small portion of Tertiary should
also be shown on the north side of the South Fork of the Shyeune. The
great Lignite Tertiary formation most probably extends almost to the
base of the Big Horn Mountains.
It is of course impossible to give correctly the relative extent of
certain of the formations on a map of thi~ scale. The width of the
upheaved sedimentary formations which encircle the igneous rocks of
· the ·£lack Hilts i~much "more developed on the western than on the
eastern slopes, owing to their difference in dip-on the western being
quite gentle, but steep on the other, causing them soon to disappearunder the Oretac~ous rocks; and this is one of the most important
features in the configuration of these mountains.
From what has been said it will be seen that the surface of Ne·
braska presents two .great sections-that of the plains and that of the
mountains.
The plains in this latitude are composed of nearly horizontal strata
of the Tertiary and Cretaceous formations, except in a small portion of
the southeast corner, where the Carboniferous is developed. Though the
plains are much diversified by the effects of denuding agencies, and
present in different portions striking characteristics, yet they are, as a
whole, a great uniform surface gradually rising toward the mountains, at the base of which they attain an elevation varying between,
a,ooo and 5,500 feet above the level of the sea. The plains have three
distinct portions as determined hy their gE'ological formation : 1st,
the Pliocene. and Miocene Tertiary; 2d, the Cretaceous; and, 3d, the
Lignite Tertiary.
'.rbe first s~c~wn extends from the southern boundary north, n·:>.arly
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continuous to the 44th parallel, and contains a large portion of the
valleys of the Platte, Loup Fork, Niobrara, and White Hivers. Here,
except in the immediate valleys of the streams, which are composed
of good soil, naturally irrigated by springs from the bluff's, or susceptible of irrigation, much of the countr,y is sandy and unfit for cultivation. No valuable mineral or good bui1ding stone bas been discovered in it. Here are to be found the Sand Hills, which occupy an
area north of the Platte of not less than 20,000 square miles. These
hills on the north begin between the White and Niobrara rivers, and
extend south probably beyond the Arkansas. Where we have visited
them, they vary in height from 10 to :300 feet, and in the western
portion are ranged in ridges running ectst and west; hut in tra\Teling
you are frequently obliged to cross them, as the intermediate valleys.
which are also sand, are not continuous. About the sources of Lout)
Fork many of the lakes of water found in them are impregnated with
salts and unfit to drink, and our sufferings in exploring them wtll
always hold a prominent place in our memories. 'fhe present form
of these hills is mainly if not entirely due to the wind. Where the
grass protects the surface the sand does not drift; but if this is removed, the wind whirls the sand in the air, and often excavates deep
holes. I therefore look upon them as utterly impracticable for any line
of railroad; for should any attempt be made to grade the s~rface, which
would be necessary, the wind would frll up the cuts with sand as with
drifting snow.
In this section is also to be found the Bad Lands, or Mauvaises Terres,
of White Hiver, so celebrated for their vertebrate remains. The locality
to which this name (Bad Lands) has been applied is in extent about one
hundred and fifty miles long, in a direction northeast and southwest,
and about sixty miles wide. The term "Bad Lands" was given to this
section by the traders, on account of the difficulty of getting a road
through a portion of it. The extent of the geological formation to
which these Bad Lands belong is very great, and, as the name is au improper one to be applied to the whole of it, I shall not use the term except in speaking of the portion occupied by it along the miudle course
of the White Hiver. In this part of White River some as beautiful valleys are to be found as an~7 where in the Far West, though, like other
-- --- - --- pa-Tts-, the majority of--the country is barren. These Bad Lands of the
White Hiver country have frequently been spoken of as a vast grave or
sepulchre, from the amount of bones found there; and this figure of
speech has somewhat tended to give a gloomy iuea of the place which
it does not especially deserve, as it abounds in the most beautiful and
varied forms, in endless variety, giving the most striking and pleasing
-effects of light and shade. It has also been described as having sunk
away from the surrounding world, with the country rising like steps to
the Black Hills, which is not the case, many portions of these Bad
Lands being higher than all the intervening country between them and
the Black Hills, from which the portions on White Hiver are distant
about thirty miles. The formation to which this portion belongs extends almost uninterruptedly east to the mouth of the Keya Paha,
and south beyond the Platte; and an instance of the striking appearance which it sometimes makes is exhibited in Court-House Hock
and Scott's Blufl's. The term "Bad Lauds" is generally applied by
the traders to any section of the prairie country where roads are difficult, and in this way to parts of many distinct geological formations,
and, as it is generally calculated to mislead, should not be used. !Vhen
I shall use it occasionally, I use only the name of the country, as 1t was
originally given to mean bad land to travel through.
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The second section is the Cretaceous formation, forming the level
at the base of the Black Hills, the valley of the Shyenne River,
and the immediate valley of the :Missouri River, from Heart River to
the Big Sioux. In this section the soil is clayey ; and wherever there
is a sufficiency of rain, or streams can be found to irrigate the land, it
will be productive. Tile great drawback to its fertility is a want of
timely rains. A portion of this formation, from the Big Bend to the
Shyenne, is composed of black shale, and contains much saline matter,
which renders the water in places unhealthy, and adds to the sterility
.of the soil along the bluff's of the streams, where saline springs are common. In this section, too, there are no valuable minerals or good building stone, except that fnrnishe<l by the bowlders.
The third section, or Lignite Tertiary, extends north and west to the
British line. The want of rain, which is felt in this area even more
than in the one to the south of it, renders it nearly barren. Everywhere through this formation, beds of lignite are to be found, sometimes
.of a thickness of 6 and 7 feet. The burned appearance of earth, along
the banks of the streams, shows that in former times these beds have
been on fire over large areas, ~nd in places are entirely burned out, and
those on Powder River are said to be on fire at this time. There is
every reason to believe that in places this lignite will be found of quality
good enongh for fuel. In this section the bowlders furnish the only
good building stone.
In nearly all parts of Nebraska good clay for making brick can be
found.
'fhe Carbol'liferous formation is developed in a small part of the southeastern portion of the prairie of Nebraska, and I will q-qote from the
report of Dr. Hayden in relation to the coal of this section:
"The town of De Soto is the highest point known on the Mi~souri
where these limestones are !3Xposed. Ascending the valley of the
Platte River, we find them quite well developed as far as the mouth
of the Elk Horn,where they pass beneath the bend of the river, and
the sandstone No.1 occupies the country. "Several small seams of
coal have been found in these limestones at Bellevue and other localities, and in the valley of the Platte. About ten miles above
its mouth I noticed a bed of very dark carbonaceous shale, 2 feet
-,,_,~ ··-·- rn.·tmckness, cropping out near the water's edg_e.
Thie was con!:)i~~
ered by the inhabitants as a sufficient proof of the existence of a work~-=~=----.·-able bed of coal in the vicinity. The evidence now points to the
conclusion that though these limestones belong to the true Coal-Measures, they hold a position above the workable beds of coal, and
that it is not probable a valuable seam of coal will be found north of
the southern line of Nebraska. A bed of coal of inferior quality has
been wrought near Leavenworth Oity, Kansas Territory, but it holds a
lower geological position than the limestones of the southern portion of
-Nebraska, the dip of the strata being toward the northeast."
As our examinations were always somewhat hurried, there is room
to expect that workable beds of coal may yet be found here, but at
present we know of no facts against the opinion given by Dr. Hay.den.
The seam of very inferior lignite found in the neighborhood of Swux
City in the Cretaceous rocks may possibly, in some places, furnish fuel
of value, but where seen by us as exposed it gives but little promise.
In this case, as well as the coal-seams in the Platte, mentioned above,
it may be that on penetrating to the interior portions of those beds they
will improve in quality.
·
The section of Nebraska which is now being occupied by settlers has
~ountry
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fertile soiJ, not surpassed by any portion of the prairies of the Mississippi
Valley. In this eastern section will be found the fertile and wooded
valley of the Elk Horn River, and all the wooded parts of the valley of
the river Platte. In the southern portion of it good building stone is
furnished by the Carboniferous rocks.
After passing to the west of the 97th meridian we begin to meet with
sandy tracts, especially near the 42d parallel, in which latitude the
sand-hills extend the furthest east. In my former report I said that
but a small portion of Nebraska which I had visited is susceptible of
cultivation west of the 97th meridian. I did not mean to impl,y that
gooil land on these prairies would not be found west of it, for there are
fertile tracts as far west as the 99th meridian, in the neighborhood of
streams that are valuable, and contain wood enough to support settlements. In stating that the Territory is overspread by powerful tribes
of roving savages, and is only adapted to a life such as theirs, I did
not mean to imply that white men could not occupy it, but that if
they ever did they would have to lead a life similar to that of the
Indians, depending mainly for subsistence, not upon the buffalo, but
their own herds and flocks for support; and this is most emphatically
true of the region between the 99th meridian and the base of the
mountains.
There is one thing concerning the longitudes of places west of the
Missouri River which causes many persons to deceive. themselves~ and
is worthy of mention here. A common idea is that the course of the
Missouri is nearly south from Sioux City to Leavenworth City, and that
settlers may go as far west of the one place as the other and find fertile
lands. But t.he course of the Missouri between these points is so much
to the east that Sioux City is only fifteen miles east of the meridiaa of
Fort Riley, and ],ort Randall is a8 far west as the western limit of the
Cross Timbers on the 35th parallel.
Though the western portion of the prairies of Nebraska is not much
inferior to that of corresponding meridians in Kansas and Northern
Texas, there is no disguising the fact that a great portion of it is
irreclaimable desert, with only a little wood and cultivable land along
the streams.
The reasons for this are, 1st, an insufficiency of timely rains ; 2d,
. _ O\~er large areas the soil does not possess the proper constituents; 3d.,-- the severity of the long, cold winters and short summers ; and a 4th
might be included in the clouds of grasshoppers that occasionally destroy the useful vegetation. They are nearly the same as the locusts
of Egypt, ·and· no one who has not traveled on the prairie and seen
for himself can appreciate t.he magnitude of these insect swarms.
Often they fill the air for many miles of extent, so that an experienced
eye can scarce distinguish their appearance from that of a shower of
rain or the smoke of a prairie fire. The height of their flight may be
somewhat appreciated, as Mr. E. James saw them above his head as
far as their size would render them visible while standing on the top
of a peak of the Rocky Mountains, 8,500 feet above the level of the
plains, and au elevation of 14,500 above that of the sea, in the region
where the snow lies all the year. To a person standing in one of
these swarms as they pass over and around him, the air becomes sensibly darkened, and the sound produced by their wings resembles
that of the pasRage of a train of cars on a railroad when standing two
or three hundred yards from the track. The Mormon settlements have
suffered more from the ravages of these insects than probably all other
causes combined. They destroyed nearly aU the vegetables cultivated
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last year at Fort Randall, and extended their ravages east as far as
Iowa.
It must be observed, however, that good grass will generally be found
all over these plains, varying in quantity and kind with different localities, and th~t the desert character of the country is not like that found
in the deserts on Green River and Snake River, west of the South Pass,
where even a sufficiency for animals cannot be found.
A very different condition of soil, water, and building-material of
stone and wood, exists when we reach the mountain regiori.
The Black Hills, or more properly mountains, lying between the forks
of the Shyenne, on the 44th parallel, between the 103d and 105th meridians, cover an area of 6,000 square miles. Their bases are elevated
from 2,500 feet to 3,500 feet, and the highest peaks are about 6, 700 feet
aboYe the ocean level.
The different rocks which compose these mountains, as determined by
our exploration, areI. Metamorphosed azoic rock, including granite.
II. J.Jower Silurian, (Pot.sdam sandstone.)
III. Devonian 1
IV. Carboniferous.
V. Permian.
VI. Jurassic.
VII. Cretaceous.
All the rocks below the Silurian are igneous and metamorphic, and
the stratification which they exhibit stands everywhere nearly vertical,
with a strike varying between northeast and northwest. So constant
is this vertical dip, that it may ·not in reality indicate primary stratification, but some mechauical arrangement due to the molecular forces
brought into existence during its cooling from the heated state. All
the rocks, from the Silurian to the close of the Cretaceous, apparently
lie conformable to each other. The shape of the mass is elliptical;
the direction of the longest line of this or major axis being about north
200 west. On the west the rocks dip, as a whole, very gentl.r, and at a
distance of five miles from the foot of the hills the Cretaceous is apparently undisturbed, though at the base these rocks in some places stand
.at an angle of 450. The manner in which this rock lies suggests
. . _.the idea .that the Cretaceous probably forms a conside!!able -po.r..tion-of the elevated plateau between the Black Hills and Big Horn Mount.ains. The dip of the upheaved rocks ou the west side is as a whole
very gentle, not amounting to more than from 50 to 15o, and, consequently, they are considerably developed, and form more than
one-half the mountain mass composing some very high ridges. These
rocks have a much greater inclination on the east side of the mountains, and soon disappear under the Cretaceous, forming a comparatively narrow belt. The east base of the mountains is from 2,000 to
.3,000 feet below the western.
The rocks seem also to dip much more suddenly down on the south
than on the north side. The strike of these upheaved strata is in
almost every direction corresponding, on the exterior, nearly with that
of the tangent to the outline of the mass, and on the interior being more
nearly coincident with the direction of the major axis.
.
A result of this formation is that the '!Jpturned rocks break off
abruptly on the side toward the interior of the mass, and leave an
.open valley in many places between this steep slope and the gentle
one which succeeds it as we approach the interior. In these valleys
the best roads are found, and one, which nearly encircles the Black

'
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Hills, is known among the Indians and traders as the Race Course or
Hunning Road.
rhe Inyan Kara Peak is basaltic, and the appearance through a powerful spy-glass of those to the north, known as tile "Bear's Lodge" and
"Little Missouri Buttes," indicates that they are also of this formation.
More recent volcanic action is visible at Bear's Peak, and two circular
s·paces to the west of this peak, now occupied by muddy lakes, indicate
the existence here in former times of volcanic forces.
The highest mountain masses, such as Harney's Peak, on the east
side, are all granite, tile rocks, as seen at a distance, appearing in the
same unmistakable form as those on the Raw Hide and Laramie Peaks
namely, coarse granite or gneiss, standing in layers. and slab~, indi~
eating·· a vertical stratification. A full description of tilese mountains
must be left for the final report. They\.lerive their name from being
covered with pine, whose dark green gives them a black appearance.
In reference to the Carboniferous rocks in these mountains, Dr.
1-laJ·den says:
"The exact positions in the Carboniferous system to which the
limestones around Fort Laramie and in the Black Hills belong, are
not sufficiently clear from the evidence yet obtained. They do not
seem to be the· equivalents of the beds above described along the
Missouri, though they may be. The texture of the rock is quite unlike
any of the limestones of the Coal-Measure with which we are acquainted,
and there S3ems to be an absence of the fossils characteristic of the CoalMeasure limestones on the Missouri, and in Northeastern Kansas. The
latest opinion, however, of my associate, Mr. Meek, is that they belong
to the true Coal-Measures."
In these mountain formations, which border the great plains on the
west, are to be found beautiful flowing streams, and small rich valleys
covered over with fine grass for hay, and susceptible of cultivation by
means of irrigation. Fine timber for fuel and lumber, limestone and
good stone for building purposes are here abundant. Gold has been
found in places in valuable quantities, and without doubt the more common and useful minerals will be discovered when more minute examinations are made.
I think it exceedingly desirable that something should be done to
. . . enooura.ge settlements in the neighborhood Qf ~..f9rt Llg'll!llJ,i_~~ ___ rhe
wealth of that country is not properly valued, and the .ludi.an~ title not
being .extinguished there is no opportunity to settle it. Those who
live there now support then1sel\es by trade with the Indians, which
being already overdone, it is to their interest to keep others away.
If the Indian title were extinguished, and the protect.ion of the territorial government extended there, so as to be effectual, there would
soon spring up a settlement that would rival that of Great Salt lJake.
The )'Jaramie Hiver is a beautiful stream, with a fine fertile valley, and
there are such ever~·where along the base of the mountains. Pine
timber, of the finest quality, in abundance grows there, easy of access,
from which the finest lumber can be made; building stone of good quality abounds. The establishment of the military post, and the constant
passing of emigrants, have driven away the game, so that the Indians
do not set a high value on the land, and it could easily be procured
from them.
The people now on the extreme frontiers of Nebraska are near the
western limit of the fertile portions of the prairie lands, and a desert
space separates them from the fertile and desirable region in the west~rn
mountains. They are, as it were, on the shore of a sea, up to whiCh
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population and agriculture may advance, and no further. But this
gives them much of the value of places along the Atlantic frontier, in
view of the future settlements to be formed in the mountains, between
which and the present frontier a most valuable trade would exist. The
western frontier has always been looking to the east for a market, but
as soon as the wave of emigration has passerl over the desert portion
of the plains, to which the discoveries of gold have already given an
impetus that will propel it to the fertile valleys of the Rocky Mountains,.
then will the present frontier of Kansas and Nebraska become the starting point for all the products of the Mississippi Valley which the population of the mountains will require. We see the effects of it in the
benefits which the western frontier of Missouri has received from the
Santa Fe trade, and still more plainly in the impetus given to Leavenworth by the operations of the army of Utah in the interior region.
This flow of products has, in the last instance, been only in one direction,
but when those mountains become settled, as they eventually must, then
there will be a reciprocal trade materially beneficial to both.
These settlements in the mountains cannot be agricultural to the same
extent as those on the Mississippi Valley, but must depend greatly upon
the raising of st,ock. The country furnishes the means of raising sufficient quantities of grain and vegetables for the use of the inhabitants,
and beautiful, healthy, and desirable locations for their homes. The
remarkable freedom here from sickness iS one of the attractive features
of the region, and will, in this respect, go far to recompense the settler
from the Mississippi Valley for his loss in the smaller amount of products
that can be taken from the soil. The great want of suitable building
material which now so seriously retards the growth of the West will not
be felt there.
How far the fine timbers in the interior of Nebraska can be relied
upon to supply settlements on the Missouri, is a question upon which I
am not qualified to give a very positive opinion.
The pine extends along the Niobrara and its side ravines for about 120
miles, and there is nearly an equal extent of it on Whjte River; but on
both streams it is of inferior quality and difficult of access. That at
the Black Hills is much better timber, and covers an area of about
1,500 square miles; but this is also in situations where there would
be much labor in getting it out, and- ancfndiarr=war 'WOUld probably
attend the first attempts to do so. I think the Niobrara, White, and
Shyenne :fivers could be used to bring the logs to the Missouri,.down
which they could be rafted.
The great want of timber which is felt along the settlements on the
Missouri, and the high price which this material commands, may probably overcome all the difficulties I have .stated to exist; and, having
done this as faithfully as I can, I must leave each one to form his own
opinion on the subject.

CHAPTER III.
REMARKS ON THE CLIMATE-METEOROLOGY.

The seasons I have spent in Nebraska have, as I am informed by
those who have resided there a long time, been favored with an unusual
supply of ra.in. With this caution as to the inferences which may be
drawn from our observations, I will give a short account of some of the
meteorological phenomena observed by us.

~
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In the year 1855 we left Fort Leavenworth on the 15th of June and
reached Fort Pierre on the 16th of July. During the passage up the
river we had 13 days of near1y calm weather; 10 days of south or southeast wind, _sometime~ very strong; seven thunder-storms, some of them
of great vwl~nce, With much rain, the amount diminishing as we ascende~ th~ river, (there being no heavy rain after the 29th of June, all
of which tune we were above the mouth of the Niobrara.) The highest
temperature observed was on July 15, at 2 p.m., at which time the dry
thermometer gave 102° in the shade, and the wet-bulb thermometer 69o.
When we reached Fort Pierre we were informed that there had been no
rain or snow there for more than a year. The appearance of the vege.
tation confirmed this statement, as scarcely a green spot was anywhere
to be seen.
Hourly observations on the wet and dry bulb thermometers and barometers were made at Fort Pierre from July 17 to 25, and at the hours
of 7 a.m., 9, and 2 p.m., till August 7. The mean height of the barometric column at this place is (reduced to 320) 28.436; the altitude
above the sea, 1,500 feet. The highest temperature observed during
this time was, at 3 p. m., J'uly 22~ dry thermometer, 860; wet-bulb thermometer, 640; the barometer, reduced to 32o, reading 28.310. On the
same evening we had a heavy fall of rain, with thunder and lightning,
about 5 miles south of the fort; this was the first rain experienced in
the neighborhood. From July 22 to August 7 there were three violent
thunder-storms from the west, one of which was attended with a heavy
fall of rain. An abundance of rain continued to fall here during the
summer.
While on the journey from Fort Pierre to Fort Kearny, between
August 7 and August 22, we had much overcast and misty weather
nearly all the time, and· on seven of the days rain fell in small quantities.
From August 25 to September 12 we were on the road along the
Platte River between :E'ort Kearny and Fort Laramie; during this
time we had two heavy thunder-storms, attended with· a large fall of
rain. While at Fort Laramie, we had heavy frost about the 25th of
.September. Fort Lttramie .has an elevation of 4,200 feet.
From September 29 to OMober 1~ we were on the road to Fort Pierre.
The weather at times was very cold, and snow fell to the depth of four
inches on the night of the 3d of October for .. >se·verat~-days'iu thw1i:rsi;
part of this month the thermometer stood, at daybreak, at 29°. On the
20th and 21st of October we had a violent storm of rain, sleet·, and snow,
with high winds, which covered everything with ice. We were quite
surprised, on reaching the neighborhood of Fort Pierre, to find th~ grass
green and abundant, for it was such a contrast to its appearance m August, when everything seemed to have perished for want of rain. Much
snow fell here during the winter, and in the spring th.ere were heavy
showers of rain, so that a more beautiful prairie country could not be
found than th.is, as it appeared in May and June7 1~56 .. At ~h.e same
time the previous year the grasses scarce gave an mdwatwn of hfe.
We left Fort Pierre OII the ~8th of June, 1856, and reached Fort
Union on the lOth of July; on the passage the weather was comparatively clear, with light winds. Up to this ti.me no rain had fallen there,
and in many places there was a great scarcity of grass. On t~e 15th. a
heavy storm of rain and wind commenced at 9 p. m., an~ contmued t1ll
10 p. m. on the 17th. The wind for several days previOus had been
light and came from the north. On the 15th, at 2 p. m., the thermometer ;as at 9oo, the barometer (reduced to 320) readii:~g 27.827. At 9 a.
m., on the 16th, the barometer read 27.735; thermometer 58°. The
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wind blew with great violence from t~e north all day on the 16th so
that it waR with great difficulty. we kept our tents standing; and a portion of the inclosure of the American Fur Company's fort was blown
down. This storm was not accompanied by thunder and lightning. On
the 17th the weather was again clear; wind light from the northeast.
thermometer, at 2 p. rn., 670; barom.eter, ~8.179. Fort Union has a~
elevation of 1,900 feet above the sea.
.
While at l!"'ort Union and in the neighborhood we had after this
abundance of rain, so that the whole landscape in August and September wore a beautiful green, and grass was plenty in places where in
July, there was not a blade of it. The highest temperature we exp~ri~
enced here was on the 20th of July, the thermometer, at 2 p. rn., reading
93°. The earliest frost ever recorded to have occurred here was in the
month of August of 1855.
'Ve left Fort Union the 1st of September and reached Fort Pierre on
the 5th of October. \Ve were again struck with the variable nature of
the climate on finding that but little rain had fallen here during our
absence, and the grass had all dried up, though at this place the same
period of the previous year it was everywhere green.
In the year of 1857, we started from Omaha the 28th of J tine, in
the midst of the rainy season, and reached Fort Laramie August 20.
During this journey we had fifteen rainy days, or about one in four,
and on many other days there were showers with thunder and lightning near us that are not included. The highest temperature was 1ooo,
2 p. rn., August 11.
Prior to our arrival at Fort Laramie not much rain bad fallen there;
but on the 22d it commenced, at 11 a. rn., to rain hard, and continued
with but little intermission till the 24th. This storm was not accom·
panied by violent wind, and the barometer gave very little indication
of its approach, preserving about a reading of 25.980. No one there
remembered to have ever seen so much rain fall at one time at that
place.
I left Fort Laramie on the 4th of September; we had one heavy rain
on the lOth, at the base of the Black Hills. While in the Black Hills
we had a storm that lasted from 6 a. rn. on the 16th till 9 p. m. on the
17th. As we were traveling and changed our altitude during this
storm, and while it was coming"ml;-"theA4ld..iGations.of the barometer are
not of any value. Our elevation was about 5,500 feet. The storm
began with a cold rain, thermometer 54°. The temperature gradually
fell till the rain changed to snow during the night of the 16th, and the
thermometer went down to 320. There was a strong wind a portion of
the time from the north. During the latter part of this storm we were
enveloped in the clouds, and as it cleared up tJ;lese gradual~y rose, as
we could see by the line they made along the s1des of the high peaks
and ridges.
We experienced a very violent s_torm, of ~bout. twenty-four ho~rs'
duration, on the 8th of October, while on White River, and had a fall
of about six inches of snow on the Niobrara on the 18th of October.
From the 18th of October to the 31st, we had four storms of rain and

.
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I have not attempted here to give th.e direc~ion of the _wind duri~g
the period, as it could only be done satisfactorii~ by copymg the dad_y
register. The prevailing wind through the year IS from the nor~h, as IS
fully established by the sand-hills along the Niobrara. The wmd has
blown these up to the brink of the precipices along the north bank, a_nd
on the south has removed them to the distance of about half a mile.
3ND
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October is generally a very windy month. In 1856, fifteen days of this
month, while we were traveling down the Missouri in a Mackinac boat
from li'ort Pierre to Sioux City, it blew so we could not proceed. Th~
prevailing wind at this time was from the south, and we had one v iolent rain-storm with a south wind.
A true indication of the natur<; of the climate of N ebraRka is to be
found in the character of the plants which grow there. Certain kinds,
unable to live through the long periods of drought which occur, are
rarely to be seen, and those which flourish best are such as require but
little moisture, or whose roots, penetrating deep into the soil, enable
them to draw a sufficiency of moisture from below. In the high prairies,
where there is a good soil, we find the bunch-grass growing in tufts,
but in many places interspersed with patches of cacti. The bottom
lands of many of the streams support no trees but the cottonwood and
willow, and some of them produce rank growths of the wild sage.
The absence of trees on all the prairie regions is another evidence of
the dryness of the climate. and even in places where they can grow, as
in the ravines, the excessive cold of the winter winds prevents them
from reaching their full development, as is proved by the dead tops of
nearly all the trees which extend their branches above the level of the
prairie. The prairie fires have done much toward preventing the growth
of trees in places adapted to them, but it is not a sufficient cause to
account for the general absence of forests.
·
An interesting instance of the effect of climate on the growth of trees
is to be seen in the cedar as you ascend the Missouri. At the first
Cedar Island, in latitude 43, these trees grow in the bottom lands of the
river, and are large and straight, those growing on the bluffs being of
an inferior quality.
The cedars diminish as you ascend, and the last of these in any number together are to be seen in the bluff's opposite the mouth of the Little
Shyenne, in about latitude 45, and here tht)y are exceedingly crooked
and twisted. Along the Missouri and Yellowstone, in the Lignite Tertiary formation, we find the c~dar unable to support itself above the
ground, and, spreading itself over the surface, presents the appearance
on the bill-sides of grass or moss.
During the time I have been in Nebraska I have found everywhere
an abundance of grass,--&cept...in=places...near.~~.the po&Js and others,
where it bad been eaten off by the buffalo.
A considerable quantity of a small variety of corn is raised by the
Mandans, Rees, and Gros Ventres, near the 47th parallel, on the Missouri, and it is probable that this corn can be raised along the base of
mountains as far north as the 46th parallel. The entire mountain section of Nebraska will produce good wheat, where the land can be irri·
gated, and the abundance of grass for pasturage will permit of the rais·
ing of immense herds of stock.
This western portiqn of Nebraska may, therefore, in the future be
valuable for occupation for a people partly engaged in agriculture, but
relying mainly upon the raising of stock.
Many ~aluable inferences in regard to the climate may be drawn from
an examination of the catalogue of plants growing in Nebraska, pre·
pared by Dr. Hayden, and appended to this report.
.
It is my intention to give tables of the meteorological observations m
a subsequent report. These, besides the indication they afford of the
climate of Nebraska, will be useful in aiding ~he deter~inati?ns of the
progress and limits of storms over large areas m connectiOn wtth exten·
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sive investigations on this subject carried on by the Smithsonian Institution, under the direction of Professor Henry.
The thunder-storms, so far as we have observed them, have a great
uniformity. The day after one bas passed over is generally cold, with
a light north wind and high state of the barometer. This condition
lasts from one to three days, when the wind changes to the south and
gradually increases i.n force during the day, and sometimes falling
almost to a calm at mght. The barometer falls during the time, and
cumulus clouds begin to form. After the south wind has blown three
o~ four days, a thunder-storm comes from the west generally in the
mght; the south wind often blowing a hurricane all the time the storm
is approaching from the west. This storm is again succeeded by cool
weather and a high state of the barometer, and in general we found a
sure indication of the approach or termination of a storm in the falling
or rising of the barometric column. These storms as seen on the
prairie have a number of independent centers, so that they often pass
across the landscape to the north and south without your receiving any
of the rain. They are frequently accompanied by a fall of hail and
violent gusts of wind.

CUAPTER IV.
DESCRIPTION OF PRINCIPAL RIVERS AND DISCUSSION OF THE MERITS
OF DIFFEREN1' RO"G1'ES.

In giving a description of the character and importance of the rivers
examined: it will perhaps be best to discuss at the same time tile subject of routes, as they are intimately connected.
The Missouri, therefore, claims our first attention, and though it has
been so repeatedly described. by others, .a few of its general features
may be enumerated here. A detailed account of the various points we
examined as locations for military posts must be reserved for the final
report. This g.reat...atr.eam has...gaueral1y a uniform width. from the
junction with the Yellowstone to its mouth, varying from one-third to
one-half a mile when the banks are full. In low water the width is much
less, and dry bars of sand occupy portions of the bed, from which the
water has withdrawn. In the upper part of the river where the trees
do not destroy the force of the wind, the sand .is blown about in the
most astonishing manner, and the clouds of sand can be seen for many
miles. Sand-banks are thus formed, generally at the edges of the trees
on the islands and points! and which are often many feet aboye the
level of the highest floods.
The force of these winds may be inferred from this, and from their
constancy during certain months, especially in October, are of themselves one of' tile greatest obstacles to the navigation of the river.
The plans which these sand-banks exhibit are those of the perimet~rs
of the islands and points on which they were formed, and not unlike
those of the Indian mounds in the Mississippi Valley, which are supposed to be the remains of ancient fortifications. These banks along
the Missouri have, therefore, been considered as the works of t~e
aborigines, such, for instance, as those descril)ed and figured b~ Lew1.s
and Clark as existing at Bon Homme Island. I have conclus1Ye ~vi
deuce, from personal examination, that these were formed by the wmd,
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and are not the work of the ancient Toltecs, as some V\Titers have supposed.
The river has generally, in the same stages of the floods, about as
good navigation on account of the depth above James River as it has
at that point, but an improvement takes place below this point, in the
depth of the water on the saud-bars in low stages, as you descend to its
mouth.
Along the banks of the Missouri the bluffs are generally clothed
with various species of trees as far up as the mouth of th'e Platte·
above this point the timber i8 genemlly con fined to the ravines and
bottom lands. These bottom lands attain a width of from ten to fifteen
miles after we get aiJove Council Bluff's, which is almost continuous to
the mouth of James River. Throughout this section the edges of
the banks are lined. with heavy cottonwood and other trees, and fuel
for steamboats can now generally be found cut up and prepared for
their use.
At James River the bluff's close in so that the general width of the
space between is only from one to two miles all the way to the Upper
Big Bend, near the 48th parallel. Here again the bottom lands become
wider, and continue at a widt,h of from three to six miles to a point
about fifty miles above the Yellowstone. In this last section there is
also an abundance oflarge cottonwood timber, and the appearance of the
river is quite similar to what it is at Sioux City. Atter passing the
Niobrara the steamboat's crew will have to cut thewood required for
generating steam, and the only scarcity will be in finding dead trees
at Euch points a~ the boat can land at. Abundance of fuel exists
every~here, if the wood was cut beforehand and hauled to suitable
landings. The portion of the river most deficient in wood is between
the mouth of the Little Shyenne and Cannon .Ball rivers, but even
here there is an abundance for the purposes of navigation for years to
come.
One of the greatest obstructions to the navigation of the Missouri
consists in the great number of snags or trees; whose roots, embedded
in the channel by the caving of the banks, stand at various inclinations
pointing down the stream. These obstructions are, comparatively, quite
.rara.above. the mouth of James River, but from this point down to the
MississippiitiS.,a'won<.ler"mtennow asteamboa;t can be navigated through
them. As it is they cause the boats to lie by during the night, and
thus occasion a loss of nearly half of their running time. But this is
not the only delay, for often on account of the wind the bends filled with
snags cannot be passed, and the vessel is frequently detained for days
on this account. This effect of the wind is much more seriously felt as
you ascend above Council Bluffs, for the protection afforded by the trees
on the banks is constantly diminishing.
Our examinations extended but sixty miles above the mouth of the
Yellowstone, but the portion between this and Fort Benton was exam~
ined carefully by the parties under Governor Stevens in 1853, and the
results are given in his report on the Pacific Railroad explorations. It
is the almost universal opinion of those who have examined this portion
of the river that it would be navigable in its best stages for light-draught
boats. From our reconnaissance in 1856, I feel convinced that, notwithstanding the difficulties to navigation which exist, th~ Missouri i.s ~ Sl?-Pe:
x·ior river to any in this country, except that portion of the MISSISSIPPI
which is below their junction. The navigation is generally closed by
ice Rt Sioux City by the lOth of November, and at F~rt Leavenworth
by tbe 1st of December. The rainy season of the sprmg and summer
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commences in different years between the 15th of May and the 30th of
June (in the latitude of Kansas, Missouri, Iowa, and Southern Nebraska)
and lasts about two months. During th.is period the tributaries of the
l\fissouri in these latitudes maintain this river in good boating stage.
The floods produced by the melting snows in the mountains come from
the Platte, the Big Shyenne, the Yellowstone, and the Missouri above
the ~e!lows~one, and reach the lower r~ver about the first part of July,
and It IS mamly on these that the navigator of the l\'Iissouri above the
Niobrara depends. The length of time the flood lasts is in proportion
to the quantity of snow in the mountains, which varies greatly in different years. On the average it may be said to last a month, but a steamer
starting from Saint Louis on the first indication there of such rise would
not generally reach the Yellowstone before it was nearly past this latter
point. Rivers like this, whose navigation depends upon the temporary
fl_oods, are greatly inferior for ascending than descending boats. The
nse at the Yellowstone would be about ten days reaching Saint Louis,
and any good system of telegraphing along the stream, which would
apprise those below, would more than double the advantages to the upward navigation. If a miscalculation is made by taking a temporary
rise for the main one, the boat has to Jay by in the middle part of the river
till the main rise comes. From this cause, I, starting on the 16th of
April, was thirty-seven days in g·etting to Fort Pierre, 1,250 miles from
Saint Louis. Again, if the boat starts too late, the main rise may all
pass the upper river before she reaches it, and her progress will then be
slow and tedious. By starting June 6, 1855, (which was too late, it being
an early season,) we were forty-one days going to Fort Pierre.
The .American Fur Company's boats are of the largest class of freightboats now navigating the Missouri. They are ably managed, and the
company possesses information by expresses sent from its trading posts
near the mountains, as to the amount of snow that has fallen and the
probable extent and time of the rise produced by its melting. The boats
are loaded and time of starting fixed accordingly. Their boats carry
from one hundred and fifty to two hundred tons to the Yellowstone, a
distance of 1,900 miles, drawing from 3 to 32- feet of water, and make
the passage up in from twenty-two to thirty-five days. Considerable
freight is taken out for the post of Fort Union, and they generally
~ ---aseend -with -that for Fort Benton to about sixty miles above the mouth
of the Yellowstone, and have, on one occasion, gone to Milk River, one
hundred miles farther.
The quantity of water is, on the a'rerage, about equal from the Yellowstone and Miss~mri at their junction, and above this point steamboats venture with caution. The great risk, in proceeding farther, of
having the boat caught in the upper river during the winter, more than
counterbalances the prospective gain. The freight is then taken on
board of Mackinac boats and cordeled b,y hand, aided gene~ally by sails.
These boats are from 60 to 70 feet long, drawing 15 to 18 mches, (regulated somewhat by the cordeling force,) though 20 to 24 inches draught
could be us~d. The time from Fort Union to Fort Benton varies from
forty to eighty days, depending on various causes, of which wind is t~e
most important. 1'he river distance from Milk River to Fort Benton IS
about five hundred miles.
The interests of the General Government would be much advanced by
making appropriations to remove the snags which obstruct 'the river
below James Uiver.
The Yellou:stone.-For the first one hundred miles above the mouth,
the bottom lands are nearly all on the left bank; and the first forty
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miles are from four to five miles broad, with beautiful, soft, rounded
bluff's to the west; the banks of the river are clothed with large cottonwood trees, and the country presents one of the finest locations for a
military post and Indian reservation anywhere to be found. After yon
advance about forty miles up the left bank, the bluffs begin to come on
this side almost to the river, and the bottom lands narrow and the timber diminishes. A good route for wagons, however, exists on this side
for one hundred miles above the mouth. Having gone thus far you
meet with very impracticable bluff's, barely permitting of the passage
of pack mules, to get around which with wagons, without crossing the
Yellowstone, you must travel out into the prairie one or two days' journey, so as to head the difficult ravines. Bluffs similar to these exist on
the right bank all the way from the month to this place, but here tlw
river suddenJ~r changes its position in the v~lley, so as to leave the open
valley on the right bank, and causes the difficulty which exists on the
other.
This point is also the highest point navigable for steamboats, and
those even of verf light draught cannot, except at high water, go further
than about fifty miles from the mouth, as, in the next space of fifty
miles, the channel is so very much divided up by wooded islands and
obstructed by gravel-bars. But at the point before mentioned as the
head of steamboat navigation, ledges of rock begin in the bed of the
stream, and about one-llalf mile below Powder River we encounter a
dangerous rapid, called by Captain Clark "Wolf Rapid." Two miles
above Powder Hiver, Captain Clark describes another serious rapid,
which he calls "Bear Rapid;" and twenty miles above this another,
which he calls "Buffalo Shoal," and which he speaks of as being "the
most difficult part of the Yellowstone River." All these rapids are
passed every year by the Mackinac boats of the American Fur Company
on their way to Fort Alexander Sarpie, and there are probably no
obstacles sufficient to prevent them from reaching the point where this
river debouches from the mountains.
The valley, all tile way to the mountains, is said to be practicable for
wagons. Above this point the river is said to be much inclosed by the
mountains, which are rug-ged and difficult, and covered with pine forests.
From li'ort Union to Fort Alexander Sarpie, on the Yellowstone, the
-·~··1\.1-aQkina-e-boats-a.J!efrom 50 to 60 feet long, drawing from 15 to ·20inches-·...,.,..-water, and make the distance, 225 miles. in from fifteen to thirty days.
None of the tributaries of the Yellowstone, (Clark's Fork, Big Horn,
Tongue, and Powder rivers,) above their mouths, have ever been visited
by any exploring expedition, except those of trappers and hunters.
The Big Horn River is by far the most important of those streams,
and bas been navigated by the traders in skin boats, carrying their peltries, from the point where it debouches from tlie Big Horn Mountains
to the Yellowstone, a distance of perhaps 150 miles. Above where the
stream escapes tile mountains, it is not navigable for anything but the
smallest bonts, and the gorges by which the stream passes the mountain rauge is impracticable for any kind of land transportation; a considcra.ble detour being required even for pack animals. The portion
na-vigable will, perhaps, according to the opinion of Colonel Robert
Campbell, of Saint Louis, furnish a depth of water for .Mackinac boats,
in lligll stages, of abont.18 inches, but he thinks the navigation of this
stream for ascending boats could not be used to any advantage. An
undue importance has been giYen to the navigability of this stream from
the erroneous position of the Yellowstone, as laid dowr1 on nearly all
recent maps, except those from this office, as they make its position
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nearly 100 miles too far south. The manner in which I have been able
to correct this is given in my report on the compilation of the General
Pacific I~ailroad Map.
Powder Rivcr.-This stream rises near the southern point of the Big
Horn 1\lountains, and flows a little east of north. The route from the
Platte to the Yellowstone along the stream is practicable, but as a route
for wagons it is difficult, requiring the stream to be frequently crossed
and the banks are very muddy, and the bed is occupied in places by
quicksand.
The Little Missour,i Ri,ver rises uear the North Fork of the Shyenne
in longitude 105°. I have seen the country near its source, where it
forms the northern part of the upheaved stratified rocks of the Black
Hills, and at the mouth where the Lignite Tertiary exists. Its general
direction is northeast, and its course through the main portion must be
in this Lignite Tertiary formation. From the statements of members of
Sir George Gore's party, which traveled up the stream in 1856, I infer
that the route along or near its valley is practicable for wagons, though
difficult. The valley is one of the great buffalo regions.
The Knife River, Heart Rit•er, Gannon Ball River, Grand and Moreau
r,ivers, all rise in the prairie ridge east of the Little .Missouri, and they
contain but little water in the winter and latter part of summer. I
have never seen any of them, except at their mouths, and their lengths
on my map indicate their comparative size.
The Big Shyenne is a most important river, and has its extreme sources
west of the Black Hills, which its two main branches inclose. These
forks are supplied by numerous streams from the mountains, and they
unite in about longitude 102° 20', the river flowing into the Missouri in
latitude 44° 48'. In its lower course I am informed there is fertile land
on its banks, and there are considerable areas in and around the Black
Hills. The Shyenne .River can probably be rafted, and the streams that
come from the hills could be used to drive the logs down to the river.
It must be borne in min'd that the pine growing on the Black Hills is
difficult of access, and the expense of getting it out may render this fine
supp~y of timber unavailable to the Lower Missouri. The Missouri at
the mouth of the Shyenne is in the center of the Dakota country, and
along its valley we have the shortest and best route bJT which to reach
--~the+r--s·trong holds.
· -u
-~---·-·,.·~·,~-=""1""~-tll""""'··~C..
Bctd River, lVakpa Spieha, (sometimes called Teton River,) receives its
name from the unpalatable state of its water in low stages, and the difficulty of traveling along it in wet weather. It lies throughout in the
black-shale bed of the Cretaceous formation. It is along the sources of
its northern branches that the road from Fort Pierre to Fort Laramie
is located.
lVhite River, or White-Earth River, (Mankisita Wakpa, or SmokingEarth River,) has generally an open, well-wooded valley, with a fine soil
and luxuriant grass. The road between Forts Laramie and Pierre follows the valley from its source to the Bad J.Jands, where the river enters
a difficult section bounded with precipices like those on the Niobrara.
The Bad Lands extend continuously down the stream to the South
Fork, a distance of about seventy miles. Below this, the river winds
through a handsome, well-wooded valley of the Missouri. Any one who
travels in Nebraska will always feel rejoiced wheq he reaches the banks
of this beautiful stream. It is much resorted to by the Brules. It has
numerous branches, the largest of which is called the South Fork. The
pine on Whit,e River and its tributaries is nearly equal in extent to that
on the Niobrara. This stream has been used by the traders to float
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down their peltries by means of skin boats from their former tradinghouse near Butte Cache. 1 believe it can also be used to raft down the
pine timber on the South Fork.
The Niobrara being a stream heretofore unknown, and one in which
the people of Nebraska feel much interest, I shall describe it in detail.
This river is about three hundred and fifty miles long. From its source
to longitude 103° 15' it is a beautiful little stream of clear running water,
of a width of from ten to fifteen feet, gradually widening as it descends.
Its valley furnishe~ here very good grass, abounding in rushes or prele,
but is for the most part destitute of wbod even for cooking. After flowing thus far it rapidly widens, till in longitude 1020 30' it attains a width
of sixty to eighty yards; its valley is still quite open and easy to travel
along, but destitute of wood, except occasional pines on the distant bills
to the north. In longitude 102° 30' it enters between high, steep banks,
which closely confine it, and for a long way it is a complete canon ; here,
however, wood becomes more abundant and pine is occasionally seen on
the bluffs, while sm~ll clusters of cottonwood, elm, and ash occupy the
narrow points left by its windings. In longitude 1010 45' the sand-hills
come, on the north side, close to the river, while on the south side they
are at the distance of from one to two miles oft', leaving a smooth road
to travel on along the bluffs. The bluffs gradually appear higher and
higher above the stream as it descends uutil they reach the height of
three hundred feet. The sand mostly ceases, on the north side, in longitude 1000 23'; but it lies close to the stream, on the south side, nearly all
the way to the Wazi-honska. Throughout this section, lying between
longitude 1020 00' and longitude 990 20', a distance of one hundred and
eighty miles, the Niobrara is in every respect a peculiar stream, and
there is none that I know of that it can be compared with. It flows
here between high, rocky banks of soft white and yellowish calcareous
and siliceous. sandstone, standing often in precipices at the water's edge,
its verticality being preserved by a capping of hard grit. It is here
impossible to travel auy considerable distance along its immediate banks
without having frequently to climb the ridges which rise sometimes perpendicularly from the stream. As you approach from the north or south
there are no indications of a river till you come within two or three
miles of the banks, and then only by the trees whose tops occasionally
----ri-se above the ravines in which they grow, so-compl.ly=-i1Ht'"'wttHed-4ft .. ---~-~---
by the high bluffs which inclose its narrow yalley. It seems as if it had
resulted from a fissure in the earth's crust, and now flows at a depth of
about three hundred feet below the general level of the prairie. The
soft rock which forms the bluffs is worn into the most intricate labyrinths
by the little streams, all of which have their sources in beautiful gushing springs of clear cold water. In these smal1, deep valleys the grass
is luxuriant; pine, ash, and oak are abundant. To the agriculturist this
section has, however, comparatively little atti·action, and that between
longitude ggo 20' and the mouth, an extent of about ninety miles, is perhaps far more valuable. Here the bottoms will probably average a width
of a quarter of a mile, are susceptible of cultivation, and cottonwood,
oak, walnut, and ash will furnish settlements with all the timber and
fuel they will need. The rh·er banks seem to present no good building
stone, nor did we, though searching diligently, discover any signs of
coal or o1her valuable minerals.
In describing the tributaries to the Niobrara, I sh·ail begin at the
month and take the north side first. The Ponka River, which has a
Yery fine, well-wooded, and fertile valley, runs into the Missouri about
:five miles north of the Niobrara, in latitude 4~ 0 48' north. Its course
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is parallel and near to that of tbe Niobrara as far up as the mouth or
Turtle Hill River.
Turtle Hill River (Keya Paha \Vakpa) is the main branch of the
Niobrara., and is about one hundred and twenty miles long. Prior to
the publication of my report and map of reconnaissances in 1855, this
branch was represented erroneously as being equal to the main river,
in size, above their junction.
I crossed it in 1855, sixty miles below its mouth, and it has a very
fine valley, one-half. to three-quarters of a mile wide, with good soil
and a limited quantity of cottonwood timber. The bed of the stream
is sandy, and its waters are clear and sweet; width at the mouth fifty
yards. The first twenty miles of the space between this branch and the
main river is occupied by sand-hills.
The next northern branch which joins the Niobrara, in longitude
1000 23', is named Mini-cha-duza- Wakpa, or Rapid Creek. At its
mouth it is about eight yards wide, with a va.Uey about a quarter to
half a mile wide, and a soil quite fertile; the bank~ are scantily fringed
with small trees. It forms about the eastern border of the sand-hills
()D the north side of the Niobrara, as far as we could see. Its length is
about fifty miles.
There are numerous ravines with steep rocky banks, containing
springs and running streams, ~xtending out from five to seven miles
between this branch and the Keya Paha, at the heads of which occasionally good camping-places may be found.
The mouth of the next stream is in longitude 1010 18'; it has scarcely
any appreciable valley, and flows between high rocky bluffs difficult to
.ascend and descend ; it is about five yards wide, with clear; deep, swiftrunning water, and is probably about 35 miles lor~g.
The mouth of the next northern tributary is in longitude 101° 30',
and is called White-Earth Creek ; it is about three-fourths the size of
Rapid Creek, which it resembles in every particular, and is about 25
miles long. The next, in longitude 102o, is a small spring rivulet about
26 miles long, and above this the branches are all small runs coming
from the bluffs, generally dry except after rains, with scarcely any valleys to speak of.
On the south side of the Niobrara there are numerous small branches
· · coming in between its junction with -rtie "Mtsmrrrrtltn-d"'tlltr:rmint whem --it receives the waters of the Turtle Hill Uiver. Three of these are of
considerable size, probably 35 miles long, the bluffs along nearly all of
them being more or less covered with scattered pine, and their valleys occupied with clumps of cottonwood, oak, ash, &c. The position
of the Elk Horn River, about 30 miles south. of the Niobrara, prevents
any of these southern branches having a length greater than I have
stated. From the mouth of Turtle Hill River to that of the Wazi-honska
there are still a greater number of short south~rn branches, all containing springs of water, aud abounding in pine and beautiful oak groves.
Wazi-honska means, in the Dakota language,-" the place where the
pine extends far out;" and this stream, whose mouth is in longitude
Iooo, is probably 40 miles long, and all its bluff's and side ravines are
green with pine. Its valley, though not so wide, is very similar to that
{)f the Niobrara in this part, which has been described.
Snake River, whose mouth is in longitude 1000 45', is quite· a large
stream, some thirty yards wide, its bluffs covered with pine, with a narrow valley like the 'Vazi-honska.
Above this there is scarcely any branch coming in from the south
deserving mention.
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Niobrara is a very shallow and "swift-flowing stream," as the Canadians say "l'Eau qui Court," abounding in rapids in two-thirds of its
upper course, and in its middle portion filled with small islands. In the
lower portion its width exceeds that of the Missouri River, and is spread
out over sand-bars. The bed in the broad portions is quicksand and
difficult to ford. Its waters rapidly increase in volume through its middle portion, from the multitude of springs and streamlets that constantly
:flow into it from the foot of the bluffs and out of the ravines.
· The traders of the American Fur Company have navigated it with
skin boats, carrying peltries from their former trading-house near
Snake River, and the stream might permit of rafting if the timber
should be found of quality, and quantity, and accessibility to defray
the expenses. I cannot, however, look upon it as capable of furnishing timber for the country on the Missouri, for the reason that much of
the pine is too small, crooked, and knotty, and grows in places difficult
to transport it from. The species is what is called the Rocky Mountain
pine, has a yellowish-white appearance, and abounds in resin. The distance on the Niobrara over which these pine ravines extend is about
120 miles.
A road could not be made on the bottom lands of the Niobrara; it
must keep out on the high prairie so as to head the ravines. From the
mouth to Turtle Hill River it would take the narrow divide between the
Niobrara and Ponka Rivers. It should remain on the north side of
Turtle Hill Uiver from 20 to 30 miles farther, and then cross that
stream, as it would thus avoid the sand at the junction of the Niobrara
and Turtle-Hill rivers, and cross the latter where there is a better ford
or narrower stream to bridge. Turning then toward the Niobrara, this
river must be crossed in longitude 101 o ~0' to avoid the sand-hills, and
the route must continue on the south side to about longitude 102°, when
it should again cross to the north side. These crossings for a wagon-road
could easily be made at a ford or by bridging, but a proper bridge for a
railroad-crossing at these places would be a stupendous undertaking;
for, on account of the nature of the banks and ravines, good approaches
could not be found so as to descend to the level of the stream, and the
bridge would have to be built very high. From longitude 1020 west
there are no difficulties, beyond a scarcity of wood, in reaching Fort
!Jaramie, or continuing direct t<r" ~PaS'S';"~mra-in· this~cotrrse
abundance of excellent pine would be found near Raw Hide Peak.
A preferable road might be found by continuing up Turtle Hill River
to its source, and then along the divide between Niobrara and White
Rivers, striking the former stream in longitude 102°; !Jut these divides
are generally bad for wagon-routes, on account of scarcity of water,
and it is not certain that we would b.v that route avoid the sand-hills.
I consider the north side of the Niobrara superior to the other for a
road for the first 90 miles above the mouth, as the greater number of
streams coming in at the south sirle would occasion considerable detours
in gaining good crossing-places and approaches. The portion of the
river flowing through tile sand-hill region has tile sand on the south side
generally for one-half a mile,. blown away by the wind, leaving a smooth
route. On the north side these hills are crowning the very edges of the
precipices that rise from the river. and cannot be avoided. The evidence that this difference between the two sides was due to the wind is
very complete, and shows that the prevailing winds blow mueh more
from the north here tllan from the south.
The Elk Horn River rises in about longitude 99°, about 25 miles south
of the Niobrara River. Its general course is southeast, and it empties
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into the Platte. As far up as I have seen it, which is in latitude 42o, it
has a broad, fertile, and well-wooded valley. Where crossed by Lientenant Smith in 1855, nearly south from Fort Randall, it is described by
him as "a beautiful creek of clear water, with well-timbered banks and
firm sandy bottom.".
The valley of tl;le Loup Fork is broad, fertile, and well wooded up as
far as the old Pawnee villages, a distance of about 80 miles. Above
this the valley begins to grow sandy and wood more scarce, ·and about
-the meridian of 1000 becomes worthless. An occasional farm-site could,
however, be found almost to its head. Near its source it flows throughhigh rocky precipices similar to those on the Niobrara; but its source
is in the open and desolate sand-hills, a miserable region, impassable
for ordinary wagon-trains, and by all means to be avoided. The same
remark is ·true of its main north branch and of Calamus River, and
probably of the south branch.
The Platte River is the most important tributary of the Missouri in
the region under consideration, and its broad and grass-covered valley,
leading to the west, furnishes one of the best wagon-roads of its length
in .America. From its mouth to the forks, the bluffs are from two to five·
miles from the water, making an intermediate bottom-valley of from
four to eight miles wide. From the forks to Fort Laramie the bluffs
occasionally come down to the water's edge, and the road has to cross
the points of the ridges. From Ash Hollow to Fort Laramie the road
is sometimes heavy with sand. Fine cottonwood grows along the banks
and on the islands, from the mouth to Fort Kearney; from here up it is
scarce and of small size. Cedar is found in the ravines of the bluffs in
the neighborhood of the forks and above. The river is about a mile
wide and flows over a sandy bottom. When the banks are full it is
about six feet deep throughout, having a remarkably level bed; but it
is of no use for navigation, as the bed is so broad that the water seldom
attains sufficient depth, and then the rise is of short duration.
The streams <;>f the prairies of Nebraska below the Yellowstone, flowing into the Missouri River, are none of them navigable to any reliable·
extent; and as most of them run from west to east, their greatest practical value is in affording the land route of communication between our·
present western settlements and those to be formed in the mountains.
Their vall~y~Jg.rni§Jl UJLth~~l!h',.~t<L!!l~s by ~hich to traverse the intervening desert, for here on:t.v are suc1i supplies of water to be found as are
required, and here, too, is the only soil that can be cultivated, and such
scanty supplies of wood as the region produces.
Of all the valleys of rivers running into the Missouri, that of the
Platte furnishes the best route for any kind of a road leading to the·
interior, and the best point of starting is the vicinity of Omaha City.
.An appropriation of $50,000 bas been expended on bridges, &c., on
the eastern portion of it, and the only important improvement remaining to make it far superior to any route on the south side of the Platte:
is the establishment of a good crossing of Loup Fork, either by bridge
or ferry, both of which are difficult: the first on account of the width
of the stream-1,000 yards ; and the latter on account of the shoalS'
and shifting sand-bars. The ford is bad, by reason of quicksands.
Twenty-five thousand dollars would probably make a good crossing·
to this stream, as the place is within the limit of the settlements. No
road improvement in the West would be of greater value to the emigrant or to military operations; and this once done the route would·
not· only be the shortest one. in this latitude from the Missouri to the
mountains, but would not throughout have one serious obstacle all the
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wa.y to the South Pass. Any route that takes the south side of the
Platte River has the South Fork to cross, (which is about as difficult a
stream as the Loup Fork,) at a point where bridging it or establishing a
ferry is, at this time, impracticable; the road then, along the North
Fork, has bad places at Ash Hollow and Scott's Bluffs, and has to
cross the Laramie River and the North Pork of the Platte by bridges,
over which the emigrant must pay toll. The route by the north side
of the Platte crossing the Loup Fork is, therefore, of particular value,
eRpecially for early travel in the spring, when the streams are generally
high.
1 have spoken of the locality of Omaha being, in my opinion, superior
to any other as a point from which to supply the interior portions of the
country along the Platte. This in a measure depends upon the improvements being made of the crossing of Loup Fork. At present Nebraska
City is a point presenting almost as short a road, which could be made
quite so if bridges were placed over a few small streams, and which
could be done at an expense to the General Government of not more
than $20,000. A considerable distance of river transportation would
also be saved to stores brought from Saint Louis by selecting Nebraska
City instead of Omaha. Besides, the first mentioned must always be a
superior point from which to supply Fort Kearney. The cost of river
transportation to this point is about 75 cents per 100 pounds. The distance f'roin Nebraska City to Fort Laramie, by the proposed improved
route, is about five hundred and twenty-five miles. From Fort Leavenworth to Fort Laramie it is about six hundred and forty-five miles.
The price paid for transportation, by the Quartermaster's Department,
·On these roads, is about $1.50 per 100 pounds per hundred miles.
It will thus be seen that the transportation of stores to Fort Laramie,
by the route from Nebraska City, would be a saving over that from Fort
Leavenworth of about $1.55 per 100 pounds.·. The total expense from
Saint Louis via Nebraska City would thus be $8.62rr per 100 pounds, and
I shall use this route in making a comparison of the advantages offered
by any route to the north of it.
The first place which ·apparent!~· offers a superior route is th(\ neighborhood of Fort Randall. Stores can be delivered at this point from
Saint Louis at a cost of about $2.25 per 100 pounds. The distance to
Fort·I..aFam:ia-.i~~tbree:.h.u~dreu -and eighty miles,. which, at the
rate of $1.50 per 100 pounds per hundred miles, would give a total cost
of about $7.95 per 100 pounds, which would apparentiy indicate a saving over the Nehraska City route of $0.67 per 100 pounds. There are
two reasons, however, why this advantage is practically not now attainable: first, the neighborhood of Fort Randall, as a depot for supplies,
men, and animals, is not to be compared with Nebraska City, the former
being in a comparatively barren country destitute of inhabitants, and
where the necessary store-houses can only be constructed at an expense
not less than $100,000; second~ the great difficulties of the route from
Fort Randall west. That it is practicable to take wagons along the
:Niobrara is shown by our expedition in 1857. The wagons were loaded
with about 2,000 pounds, and drawn by eight good mules to each.
Onr time of traveling from Fort Laramie to Fort Randall, counting
the days necessary to stop to rest the animals, was thirty days. About
one hundred miles of this route was through sand-hills, wllere I do not
think the ordinary transportation trains could have traveled except in
the slowest and most fatiguing manner.
The route I have a.lready indicated on the south side of the Niobr:J.ra,
.in my description of that stream, would be preferable to the one we
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traveled, on account of the sand, but the difficulty of crossing the riverwould counterbalance the advantage gained by so doing.
The route between Sioux City and Fort Randall is a very good one,
and an appropriation of $10,000 should be made to bridge the Vermilion, for the use of the troops at the fort in hauling supplies from the
settlements in Iowa.
This route, and· that· by the Niobrara, would seem to be the most
direct and proper one by which to continue the military roaq. from
Mendota to the mouth of the Big Sioux, westward to the South Pass.
But the great difficulties of the Niobrara route, and the impracticability
of any between it and the Platte, determine me to advise its location
direct from Sioux City to the mouth of the Loup Fork.
The road this way, and thence along the Platte Valley, will only be
about forty miles longer than by way of t;he Niobrara. A bridge is required over Middle Creek, at a cost of $5,000; one over the Elk Horn, at
a cost of $20,000; and one over the Loup .Fork, at a cost of $50,000. A
good crossing for the Loup Fork could be made for $25,000.
The next point on the Missouri which ·claims attention, as one from
which to supply Fort Laramie, is the vicinity of old Fort Lookout. A
route from this point should keep north of the White River, aqd intersect the present road from Pierre to I..~aramie. The eastern portion of
the route I have only examined in part, but feel confident that it is a
good one, except for about thirty miles through the Bad Lands, in which
I have no doubt a route· could be found that, with some improvement,
would be equal to the corresponding part of the Pierre and Laramie
route.
The route west of this would then be the excellent one along the
valley of White River, at the head of which a difficult section of about
twelve miles needs considerable improvement.. This route would be
about three hundred and sixty miles from the Missouri to Fort Laramie,
and·deserves especial consideration as being the proper continuation of
the route located between the Missouri and Fort Ripley under the Interior Department, with the design of being continued to the South
Pass. Stores can be delivered at Fort Lookout for about $3 per hundred pounds.
The route from Fort Pierre to Fort Laramie is one that bas long been
in use, and is about three--immlred amt·twenty:three mites-long; Stores
can be delivered here for about $3.50 per hundred pounds. I think it
probable, as settlements advance up the Missouri, and Nebraska and
Iowa and Dakota become populated, this route, or the one starting from
Fort I..~ookout, will claim attention.
At Fort Pierre the navigable portion of the Missouri is at its nearest
point to Laramie and the South Pass, and above it, of course, there are
no competing routes for supplying this section. Neither does the nearest navigable point for steamboats on the Yellowstone or its tributaries
ofl'er any route whose diminished length would compensate for the increased river. transportation. It is believed that any route which keeps
east of the Big Horu Mountains is practicable for wagons between the
Yellowstone and Missouri, and that the direct route between Fort Laramie and Fort Benton is favorable to military movements.
In consideration of the best routes for supplying the interior, I have
mainly bad in view the wants of present occupation of the country.
When the habitable portions of Nebraska become occupied, as they
eventuall;y will, other routes will become important from causes not now
operating and that cannot be foreseen; but I believe that those which
are riow most important will still maintain the ascendency from the
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efi'ect of natural causes and the Rtructure of the country. The same
routes now most used and best adapted to the wants of military occupation were long before used by the trader, the Indian, and the buffalo,
as best adapted to their wants; and when future requirements shall
demand increased facilities of transportation and locomotion, and railroads shall be built, then they, too, will be found near the main routes
now traveled by the trains of the emigrant and the army.
As I before stated, an irreclaimable desert of two hundred to four hundred miles in w.idth separates the points capable of settlement in the east
from those on the mountains in the west. \Vithout doubt these mountain
regions will yet be inhabited by civilized men, and the communication
with the east will require railroads, independent of the want of an interior
overland route to the Pacific. For this purpose the va1ley of the Platte
offers a ronte not surpassed for natural gradients by any in the world,
and very little more is to be done west of the Missouri than to make the
superstructure. A cheap road for light trains and engines could ~asily
be built, and when settlements are formed in the mountains will become
profitable; and the gold that has been discovered there in valuable quantities may produce this result much sooner than we anticipate. The Niobrara apparently presents a more short and direct route to the interior
than. the Platte, but its natural features are not so favorable. The direct
route from Sioux City to Fort Laramie by the Niobrara would be, for a
railroad, about forty miles shorter than by way of the Platte and Fort
Kearney.
I do not, however, consider the route by the Niobrara as impracticable, but think that the difficulties in the way of constructing it wiU
-overbalance the ad,·antages of being a shorter route from the Missouri.
If the route be considered as starting at the city of Chicago, thence via
Rock Island, Omaha, and the Platte Valley, the distance is about the
same as that by Dubuque, Sioux City, and the Niobrara; the one large
bend which the former makes at Fort Kearney being counterbalanced
. by the number of small ones of the latter.
A route for a railroad to the Pacific from the neighborhood of Saint
Paul, by way of the South Pass, would keep on or near the general
course of the wagon-road lately laid out by Colonel Nobles to the .1\Iis.souri, at Fort Lookout, and thence along the north side of White River,
as before indicated.~- . _ . . ---,~,..,..... · ---··--------Should a route ever be required from the west shore of Lake Superior to the South Pass, it could be located on a Yery direct and practicable line, via :Fort Ripley, Lake Traverse, and the .Big Shyenne, and
deserves examination.
• But a route from Lake Superior west to. the South Pass would probably not compete in advantages with that examined by Governor
Stevens near the 49th parallel. It may, however, be questionable
whether one of equally as many advantages could not be found by
proceeding directly west from the Bois de Sioux to the Missouri at Fort
Clark; thence by way of Knife River to the Yellowstone River at the
mouth of Powder River. The valley of the Yellowstone then offers a
direct route west to the mountains, where Captain Clark crossed them
in 1806, and thence near the route he pursued to the Bitter Root Valley.
The more direct route would be down the valley of the Salmon River;
but the information we possess of this stream indicates its character
through the mountains to be one of great difficulty.
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CHAPTER V.
INDIANS-MILI'l'ARY POSTS-ROUTES FOR MILITARY OPERATIONS, ETO.

I shall here repeat, with some additions, the account of the Dakotas
given in my-report of explorations in 1855.* The Dakotas are scattered
over an immense territory, extending from the Mississippi on the east
to the Black Hills on the west, aud from the forks of the Platte on the
south to Devil's Lake on the north. They say their name means
" leagued" or " allied," and they sometimes speak of themselves as the
'' Ocheti Shaowni," or " Seven Council Fires." TheRe are the seven
principal bands which compose the nation, viz:
1. The Mde-wakan-tonwans, meaning" Village of the Spirit Lake."
2. Wah-pe-kutes, meaning" Leaf-Shooters."
3. Wah-pe-tonwans, meaning" Viliage in the Leaves."
4. Sisi-tonwans, meaning" Village of the Marsh."
These four constitute the Mississippi· and Minnesota Dakotas, and
are called by those on the Missouri" Isanties." They are estimated at
6,200 souls. Some of these on the Mississippi have long been in contact with the white settlements, and having sold much of their lands to
the Government, have abandoned many of their former habits and
cultivated the soil. Communities have been formed which have made
some approach toward civilization; others of them still live principally
by the fruits of the chase in their primitive wildness, and have of late
years occasioned much trouble to the settlers of Northern Iowa. It was
they who committed the murders last winter on Spirit Lake.
5. Ihanktonwans, (Yanktons,) "Village at the End." These are sometimes called Wichiyela, meaning" First Nation." They are found at the
mouth of the Big Sioux and between it and the Missouri River, as high
up as Fort Lookout, and on the opposite bank of the Missouri. They
are supposed to number 360 lodges. Contact with the whites has con·
siderably degenerated them, and their distance from the present buffalo
ranges renders them comparatively poor. A treatJr has been made with
them, by which they have ceded most of their land to the United States.
6. Ihanktonwannas, (Yanktonnas,) meani!!g_on~_of ~he'' End Village"
bands. Theyrange1J-etween Janies"Riverand the Missouri, as high north
as Devil's Lake, number about 800 lodges, and are spirited and warlike,
and will give much trouble to the settlers in Dakota Territory. They
suffered severely from the ravages of the small·pox in the winter of 1856
and 1857. A small portion, under a chief calle<l Little Soldier, live in
dirt lodges during the summer. From the Wazikute branch of this band
.the Assinniboins, or Hohe of' the Dakotas, are said to have sprung.
7. The Titon wans, "Village of the Prairie," are supposed to constitute
more than one-half of the whole Dakota Nation. They live on the west·
.ern side of the Missouri, and extend west to the dividing ridge between
the Little Missouri and Powder Rivers, and thence south on a line near
the 106th meridian. They are allied by marriage with the Shyennes,
but are enemies of the Pawnees and Crows. The Titonwans, except a
*I am largely indebted for the followrng description to the "Dakota Grammar and
Dictionary," one of the volumes of the Smithsonian Contributions to Knowledge, published in June, 1852, by the Smithsonian Institution, Professor Joseph Henry, Secretary.
It was edited by Rev. S. R. Riggs, A.M., missionary for the American Board of Foreign
Missions, under the patronage of the Historical Society of Minnesota. Also to the letter
of G. A. Belcourt, missionary priest, published with the report of Bvt. Maj. Samuel
Wood, Sixth United States Infantry, in 1850.-(See H. Ex. Doc. No. 51, 31st Cong., 1st
aess.J
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few of the Brules, on White River, and some of the families· connected
with the whites by marriage, have never planted corn. They are divided
into seven principal bands, viz :
1. Unkpapas, ''they who camp by themselves." They roam from the
Big Shyenne up to the Yellowstone, and west to the Black Hills; to this
band Mato Ohiqukesa, or the Bear's Rib, belon{l;s, who was made by
General Harney the first chief of the Dakotas. They number about 365
lodges.
2. Sihasapas, (Blackfe.et.) Haunts and homes same as the Unkpapas
They number 165 lodges. These two bauds have very little respect for
the power of the whites.
3. Itazipchos, (Sans Arc, "no bows.") Roam over nearly the same territory as the Unkpapas. They number about 170 lodges. It is difficult
to say how these bands received their present names; the Itazipchos
being as well provided with bows as any other band, and use them as
skillfully.
4. 1\Iinikanyes or Minni-kan-jous, (meaning "they who plant by the
water.") They number about 200 lodges, and roam principally from the
Black Hills south to the Platte. They are generally well disposed
toward the wbites.
5. Ogalalas or Okanrlandas. They number about 460 lodges, and are
generally to be found on or near the l)latte near Fort Laramie. They
are the. most friendly disposed toward the whites of all the Titon wans.
6. Sichangus, (meaning Burnt Thighs,) Brules. They number about
380 lodges, and live on the Niobrara and White Rivers, and range from
the Platte to the Shyenne. They include the Wazazhas, to which
belonged Matoiya, (the Scattering Bear,) made chief of all the Dakotas
by Colonel Mitchell of the Indian Bureau, and who was killed by Lieutenant Grattan.
7. Oo-he-non-pas, (Two Boilings, or Two Kettle band.) These are now
very much scattered among other band::~. They number about 100
lodges. Some of 'them are generally to be found in the neighborhood of
}.,ort Pierre.
Tile Dakotas, on and west of the Missouri, which includes all but the
Isanties, are the only ones I have heard estimated. I should think
eight iumates to a lodge, and one-fifth of them warriors, an ample allowalice. w e'Wlftlttt"ttrelii111iv"e;;;;;:.;;----~------ ·
Lodges.

Name of baud.

I Inmates.

Warriors.

2,880
6,400
2,920
1,320
1,360
1,600
3,680
3,040
800

576
1,280
584
264
272
320
736
616
160

Ihanktonwans, (Yanktons) ...•...•...•.........•.•..
lbaukton wannas, (Yanktonais) .•..••..••..••.•••••..
Unkpapas ..........................................
Sibasapas, (Blackfeet) ..............................
It~z~ pchos (Sans Arc) ..............................
1
M1n1-kan-Jous .......... ·-···- ......................
Ogallalas ..........................................
Sic han gus, (Brules) .................................
Oo-he-nou-pas, (Two Kettle!!) .......................

360
800
365
165
170
200
460

aso

100

- - -- - --4,800
24,000
3,000

In the summer the Dakotas follow the buffaloes in their range over
the prairie, and in the winter fix their lodges in the clusters or fringes
of wood along the banks of the lakes and streams. The bark of the
cottonwood furnishes food for their horses during the winter snows, and
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to obtain it many streams have been thinned or entirely stripped of
their former beautiful groves. Their horses are obtained by traffic with
the Indians farther south, who have stolen them in New Mexico, or
caught them wild on the plains toward the Rocky Mountains; considerable numbers are also raised by themselves. The nation is one of the
most skillful and warlike, and most numerous in our territory, and
could they be made to feel more confidence in their own powers, would
be most formidable warriors. In single combat on horseback they have
no superiors, a skill acquired by constant practice with their bows and
arrows and lances, with which they succeed in killing their game at full
speed. The rapidity with which they shoot their arrows, and the accuracy of their aim, rivals that of a practiced hand with the revolver.
Notwithstanding the destruction of their numbers by small-pox and
cholera, it is the opinion of some that they are increasing in numbers
rather than diminishing, except where they mingle with the settlements
ofi the frontier.
These Da.kotas formerly allliv.ed around the headwaters of the Mississippi and Red River of the North, and in their migration to the southwest have been preceded by the Shyennes, (with whom they are on
friendly terms,) who have given their name to the Shyenue of Red
River, to the Big Shyenne of the Missouri, and to the section of country
they now occupy between the Platte and. the Arkansas. The Dakotas
then lived on much of the land now occupied by the Chippewas, and the
Chippewas at that time inhabited the region between the Sault Ste.
Marie and Lake \Vinnepeg, the Orees, their allies, occupying that from
Lake \Vinnepeg and other lakes as far as Ris-is-kad~i-wan (Saskatchawin
River) and toward .the Assiniboin River. The plains to the south of the
last stream were the scene of many contentions and bloody combats,
nevertheless, oftener the residence of the Dakotas than of the other two
tribes, until that nation was divided into two bodies, originating in
jealousy of the women, which ended in their being irreconcilable enemies to this day. The less powerful and flying party took refuge in the
rocky precipices of the Lake of the Woods, and received from the Chippewas the name of Assiniboins, or Dakotas of the Rocks, under which
name they are now generally known to the whites. They, however,
retain among themselves the name Dakotas, and speak that language.,...~~· - -~~-..!fltre-·-uth·er I:Yitlrotas, ill ·slieakiug of them, always call them hohe, or
enemies.
The Assiniboins then allied themselves with the Chippewas and Crees
and forced the Dakotas to abandon all the country north of the Shyenne, which is now regarded as the boundary between these tribes.
The Chippewas, Crees, and Assiniboins arefdendly to each other and
united in their hostility to the Dakotas, and it is improbable that any
lasting peace can ever be effected between them. The common war
gronnd is the region about Lake Miuni waken, to which tht:\y all repair
to hunt buffalo. The Assinil>oins and Crees may .vet occasion us no
little difficultv, as a large portion of their lauds is in the British territory. 'fhey both are now well disposed and friendly. I saw them while
at l!"ort Union in 1856, and they were particular to inform us that they
did_ not want to sell their land, and could not spare any of what they
now occupy.
'fhese Indians have comparatively few horses, and rely largely on
dogs, of which they have great numbers, for transportation. The flesh
of these animals also serves them a~ food. The A.ssiniboins number
about 450 lodges, or 3,600 souls. They suffered severely from the sma.ll4ND
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pox in 1856-'57. Their country extends from the Red RhTer west along
the Missouri as far as t.he mouth of the Milk River.
The Absarakos or Crows occupy the country about the Yellowstone
and its branches, being bounded on the east by the Dakotas, south by
the Platte, and west by the di\'iuing line between the waters of the Atlantic and Pacific.
Their country abounds with everything In<lian life requires, and
they are generally well disposed toward the whites, but have as ;yet
seen little of them in their country s.ince 1830, when the trappers were
so numerous. They were then much dreaded by these adventurers.
The Crows are fine warriors; have plenty of horses, mainly derived
from traffic with the Flatheads. They live generally in skin lodges, and
number about 600 lodges, or 4,800 souls.
Minnetarres, or Gros Ventres. This is a small band of tlie Crow
Nation, living in a village of dirt lodges, surrounded by a rude stockade,
near }1'ort Berthold. They raise corn, beans, pumpkins, &c. They
number now about 800 souls, but, from a variety of causes, are diminishing.
The Arricarees, or Rees, are a branch of the Pawnee Nation, from
which they have become separated by the migration of the Dakotas,
and by these latter they are both known by the same name-Pedanis.
The Rees live in a village near Fort Clark, in a manner exactly similar to the Gros Ventres, and number about 840 souls. Formerly they
were numerous and powerful and occupied 'a large village at the mouth
of Grand River. This was destrosed during the expedition under
Colonel Leavenworth, sent there in 1825 or 1826 to chastise them for
the attack on the trading party of General Ashley. The remains of
dirt-lbdge villages all along the Missouri attest bow numerous the
Indians of this tribe must have been before the invnsion of their lands
by the Dakotas.
The Mandans live in a village, six miles above Fort Clark, in the same
manner as the Gros Ventres. They seem to be the last remnant of a
distinct tribe from any of those around them. They have, through the
agency of the small-pox, rapidly diminished since they were visited b~'
Lewis and Clark, and now number about 250 souls. They live in constant dread of the diseases which white men have been at times intro-~···-·-duein-g-·among-t:hem, and the main and oft-repeated request:.:wh-i·eh-t.Rs~.
made to the Indian agent when I was there in July, 1856, was that he
would keep siek white men away. "'Then I returned there in September, and saw them again a victim of that scourge, the small-pox,
brought among them that year by the steamboat of the rival company
to the American Fur Company, and saw the despair depicted on every
countenance, it made me feel heart-sick to think what wrongs these
poor savages have suffered from the cupidity of my own race. The
authors of this calamity, which visited all the tribes in this region, are
fully exposed in th~ report of the Indian agent, Colonel Vaughan, in
1856-'57.
Beal''s Rib, the Unkpapa, gave me the following list of persons that
died of this disease, from this cause, in 1856 and 1857, that be had
heard of, though the disease was still at its work of death in so~e
parts of the Crow countl'S:

Persons.

Rees ........................••........................ - ... .
Hohes ................................................... ~.
Big Head's band oflhantonwans ............................ .
Sihasapas ..... ~ .•.......•...................... - ......... .

166
1,500
30
136
1,832
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It would be safe to assume the following as probable
not included in this list:
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in tribes

Gros Vm1t.res aHd Mandaus.......... . . . . . . . . . . . . . . . . . . . . . . . .
160
A bsara.kos . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 1, 000
Making a total of at least 3,000 souls.

1,160

Before such blows as this the red race would soon disappear; no war
could be so fatal to them. The Government should, by all that is
humane, emplo.v sorn~ competent person, at a proper salary, to visit
them yearly and vaecmate these Indians, and thus arrest the violence
of these scourges.
These three lit.tle bands, the Gros Ventres, Mandans, and ReeR, ar13
fast dwindling away. Thf'y never can work much harm to the whites
and their mode of life at a fixed abode requires them to be peaceful:
They exist now rather by sufferance of the Dakotas than .by their own
power, for the Dakotas could soon destro.v them if they chose, as they
did the villages of the Pawnees, on the Loup Fork, in about the yea.r
1836. The Dakotas find it convenient for themselves to permit the existence of these villages, as their prQduce of corn, &c., forms a valuable
commodity of trade between them.
The Ponkas are the small remnant of a once powerful tribe, and now
live near the month of the Niobrara. They are on friendly terms with.
t.he Dakotas. The Government agents have lately effected a treaty
with them by which a right to most of their lands has been purchased,
and a rese.r\7 e marked out for their location on the Niobrara and Ponka
Rivers, near Fort Randall. The treaty has, I believe, not yet been rati·
:tied by the Senate. They number about
sonls.
The Pawnees were formerly one of the most numerous and powerful
and warlike of the Indians of the prairie. They have, through the
agency of the small-pox and their constant wars with the Dakotas and
Shyeunes, been greatly reduced, and their numbers now do not probably
exceed 4,000. They occupy the country on the Platte below Fort Kearney, and on Lonp Fork. A treaty was made with. the~ i!} th~ w_in!~!'.,...,.o;;.;;f;.,.,_
~-··~-~'"" -1857-,- by which they ceded a large portion of"tmm:~n<Is to tne"Unitea
States, and agreed to retire to a reserve.on the Loup Fork, where were
their villages which were destroyed by the Dakotas. This treaty has
not yet been ratified.
The Shyennes occupy the country between the Platte and Arkansas
rivers, and number about-.- souls. These Indians have always been
friends with the Dakotas, and associate much with the-m. During the
summer of 1857, while the vigorous expedition conducted by Colonel
Sumner was operating against them, a number to the amount of 40
lodges took refuge among the Dakotas, in the neighborhood of the Black
HiUs.
They will probably unite with the Dakotas in the ev€nt of auy
general war; though it is believed, from the great moral effect produced by the march of the Utah expedition through their common
country, that they must see the futility of ever being able to contend
against the power of the United States.
Of all the aborigines in the Territory under consideration, the Dakotas
are probably the ones that have undergone the least material diminuti~n
of their numbers since their discovery by the whites. They are still
nu.merou~, independent, warlike, and powerful, and contain within them•
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selves means of prolonged and able resistance to further encroachments
of the western settlers. Under the present policy of Government, which
there is no reason to believe will ever be changed, these encroachments
will continue and new wars will result. I do not mean to sa.v that a
peaceable ad,·ance of the settlements westward might not he effected,
but under the operation of present causes it will not. All of these conflicts end in the discomfiture of the native races, and they are fast melting away. It is not, as many suppose, that those dispossessed retire
farther west; this they cannot do, for the region to the west of one tribe
is generally occupied by another with whom deadly animosity exists.
Hence, when the white settlements advancA their frontier, the natives
linger about till disease, poverty, and dcious indulgence consign them
to oblivion. The present policy of the Government seems, therefore,
the best calculated that could be devised for exte-rminating the Indian.
The advance of the settlements is universally acknowledged to be a
necessity of our national development, and is justifiable in displacing
the native races on that ground aloue. But the Government, instead of
being so constituted as to prepare the way for settlements by wise and
just treaties of purchase from the present owners, and proper protection
and support for the indigent race so dispossessed, is sometimes behind
its obligations in these respects; and in some instances Congress refuses
or dela~'S to ratify the treaties made by the dul~·-authorized agents of
the Government. The result is, that the settler and pioneer are precipitated into the Indian's country, without the Indian having received the
just consideratio11 promised him; and he often, in a manner that enlists
the sympathies of all mankind, takes up the tomahawk in defense of
his rights, and perishes in the attempt.
It is frequently the case that the settlers are unjustly charged with
bringing about these wars, and, though I feel for the Indian, I cannot
L>nt sympathize with the pioneer, whose life is liable ta be sacrificed to
tlte Indian's vengeance.
'l'he western settlers are now fighting the battle of civilization exactly
as our forefathers did on the Atlantic shores, and under circumstances
that command an equal amount of our admiration and approval.
We are in the habit of looking on the power of the United States as
invincible, hut it is far from being so regarded by the savages on our
frontier. Many of them have ne't"er~eerrtn feU it;~·-Tbe:re the"' Indians-··
far outnumber the whites, and, if our sympathies must go with the weak,
they should be with the settlers, who are only able, after all, to maintain their ground by the aid of the Army.
One of the chiefs of the DakotaR told me that they had a gr·and couneil in the summer of 1857, on the North Fork of the Shyenne, and that
their hearts felt strong at S<'eing how numerous they were; that if they
went to war again the~· would not ~·ield so easy as they did before. At
that council they solemnly pledged to each other not to permit further
encroachments from the whites, and he fully believed they were able to
whip all the white men in the world. In truth, they are not without
reason in thinking so. They have never seen the whites except in small
parties, stealing through their country, unable to resist them or protect
themselYes from insolence; or they find them shut up in little tradingposts, where for days they dare not, at times, open the gates or show
their heads above the inclosure, and where, wheneYer a baud of young
warriors wish to have a frolic, they go and shoot their dogs, chickens,
cattle, &c., break the windows, and commit any other outrage their
t~wc_y may suggeRt, as a diversion. They have see"!! the Indian ~gent,
"(their father, as 4e is called,} the direct representative of the President,
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insulted and abused with impunity by their own race, and sometimes in
dr-ead of losing his life, and tht>_y, many of them, entertain no respect
for the power of our Government. Numbers of them have never seen
a soldier of the United States Army, and scarce credit their existence.
Bear'~ Uib (a great friend to peace with the whites and the most influential warrior in his nation) said his people coulu not be controlled
by him, and that if he should attempt it in some cases his own life woLlld
be the forfeit.
There are so many inevitable causes at work to produce a war with
the Dakotas before many yeat's, that I regard the greatest fruit of the
explorations I have cotHlucted to be the knowledge of the proper routes
by which to invade their country and conquer them. The Black Hills
is the great point in their territory at whieh to strike all the ~reton Dakotas, except the BruUis and Okandandas. Here they can assemble
their largest force, and here I believe they would make a stand. In the
event of another outbreak, a post .should be established at the motl.,th of
the Shyenne, on the north side, from which to operate simultaneously
with troops from Fort Laramie. From both of these points wagontrains could move with ease, and supplies could without difficulty be
~:lent thus to the troops in the field. These operations would undoubtedly bring on a battle, where the superiority of the weapons of civilized
warfare would secure a victory to us. They.wiU not, I think, permit
the occupation of the vicinity of these hills without offering a determined resistance. Driven from these they must go north towards the
Missouri 1 where a still better field to operate against them will be found,
as this region is everywhere practicable. In this event it might become
necessary to establisb a temporary post above the Shyenne, and a most
sui~able and effective location is to be founu near Long J..~ake, on the
Missouri.
Those who may take refuge in the ravines and fastnesses along the
Niobrara, or in the sand-hills, should be operated against from Forts
Randall, Kearney, and Laramie. Should the Isanties and Ihanktonwannos be hostile at the same time as the Titon wans, they should be
operated against from Fort Ridgeley.
It wll be perceived that in this plan I have considered a war with
a1l the Dakotas to be on our hands, which at no distant day is prob~ble,
and that there ··witl ci:re"'feqaired Wn'llf:fille'r of columnsH and a- very large
force to successfully operate over so much country. These columns
need not exceed in any case a strength of 400 men, and these should be
subdivided so as to beat up the country as much as possible, and endeavor to draw the Indians into an engagement where they may have
some hope of success. With proper troops and commanders we need
not even then fear the result.
The movement of large compact columns is necessarily slow, and they
can easily he avoided, which the least military skill ~eaches the In~ians
to do. The war once begun should not be stopped till they are e:ffectnally bumbled and made to feel the full power and force of the Go"':ernment, which is a tlting in which the Northern Dakotas are entirely
wanting.
I believe a vigorous course of action would be quite as humane as any
other, and much more economical and eft'ectual in tlte end. With proper
arrangements the Assiniboins and Crows and Pawnees could be made
most useful allies in a war with the Dakotas. I see no reason why they
should not be employed against ea.ch other, and thus spare the lives of
the whites.
In giving my opinion of the best way of bringing the·Da.kotas to sub-
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missiou, in the event of a war, I think it my duty to state that I believe
many of the causes of war with them might be removed by timely action
in relation to the treaties, which are from time to time made with them,
and a prompt and f<}ithful fulfillment of our own part of the stipulations, and it is to be hoped that Congress will afford the means of carrying into etl'ect the treaty mad~ by General Harney in 1856, and those
made by the Indian Bure~u in 1857 with the Ihanktonwaus and Poncas,
and that it will provide liberall.r for those who have been dispossessed
of their lands or impoverished by having their game driven off by the
approacli of the whites.
I have always found the Dakotas exceedingly reasonable beings, with
a very proper appreciation of what are their own rights. What they
yield to the whites they expect to be paid for, and I never have heard a
prominent man of their nation express an opinion in regard to what
was due them in which I do not concur. Many of them view the extinction of their race as an inevitable result of the operation of present
causes, and do so with all the feelings of despair with. which we should
contemplate the extinction of our nationalit·~'·

:MEDICAL REPORT.
BY

DR. SAMUEL

H. MOFFITT.

\V.ASHINGTON, D. C., January 31, 1858.
SIR: I snl.>rnit a report of the most important cases of sickness that
required medical treatment in the party under your command, fro11,1
June 15 until December 4, 1857.
After the party reached the Loup Fork it was necessary to remair~
in camp for a number of days awaiting the arrival of tile escort. The
mouth of that stream was reached July 4, and we encamped near the
river not far from the town of Columbus. It was in this locality that
the mest serious cases of illness which occurred in the party were
generated. In passing up the Platte we trv.veled principally at some
distance from the stream. Near the riYer, and along some of its tributaries, swampy districts of country exist which might endanger the
health of persons living in their vicinity during the summer and autumn.
I noticed long marshy tracts of this kind overgrown with heavy vegetation along the Loup Fork at. tllis point. Soon after our encampment a
good deal of bilious derangement prevailed in the party, and the pres-ence of miasmatic poisons was soon made apparent in the occurrence of
a number of cases of intermittent fever. Nearly all of the party experienced unpleasant disturbances of health here. The season had been
unusually wet and the heat \'\ras extreme. Vegetation was consequently
developed very rapidly, and it was, therefore, not difficult to account for
the early appearance of disease among us. Under ordinary circumstances I would consider this region as healthy as most prairies, but the
past Reasons were particularly favorable to the development of malaria.
All of the cases, however: that were treated here yielded readily, and
when we commeneed our journey up the Loup Fork no complaint was
heard.
·
. We seemed, howe"er, peeuliarly unfortunate in the start; for, a few
days aftt:".r we bad got finally under way, the most serious case of sickness which we had to encounter during the trip commenced. On July
23, May, a teamster, exhibited the symptoms of fever, and it soon beeame apparent that this man must suffer a long and se,·ere illness;
under the most favorable circumstances his chances for recovery would
ha,·e beeu considered few, and the circumstances under which we were
uf necessity placed tended greatly to diminish those chances. Delay
was out of the question, as his case, if it resulted favorably, would
require at least a fortnight, and we therefore placed him iu the best
situation that was possible in traveling, and did all in our power to
promote his reco·rery. This case was ari interesting one to the medical
practitioner; it was one of those in which the signs and symptoms of
typhoid and .of remittent bilious fevers were intimately blended. Delirium commenced early, with stupor, diarrhea, an~ that peculiar con<lition of the tongue and month noticed in t_yphoid fever; with these
some of the commou symptoms of remittent fever were exhibited, and
although the attack could not be mit short by quinia, its violence was
greatly modified by that agent. The sickness of this man embarrassed
our progress seriously, bnt after nearly three weeks of trouble andanxiety with his case we were gratified to note his convalescence. A
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halt of three days during the most excited period of his disease tended
greatly to promote a favorable termination. May was hauled the entire
distance to Fort Laramie, not being able to perform any duty until we
reached that point. On the 8th of August I was attacked with bilious
remittent fever myself, and. can testify from experience to the inconvenience from being sick on the prairies. My attack was not severe,
and ;yielded in eight or ten days. These and the cases of intermittent
were the only cases of fever that occurred in the party during the season.
The country through which we passed, up to this point, was along
the Lonp Fori{. That portion of it most favorable to the production of
fever is near its mouth. As you approach the sources of the river there
are fewer wet tracts near tbe stream, and the country generally is not
so fiat. I notice the marshes particularly, as that is the only conclition observed wbich could interfere with the health of the population
if the country were inhabited. These are not numerous after yon leave
the mouth of the river some distance, and there is nothing to warrant
the inference that the country is not highly' favorable to health.
Indeed, in most respects, this region, so lar as health is concerned,
may be considered as highly favored. As you approach the elevated
regions near the mountains, the atmosphere is exceedingly dry and
pure. Much has been said of the favorable effects of a residence in
this region upon persons laboring under pulmonary diseases. As this
far-western region becomes more generally known, I think the subject
will attract greater attention. I think the rational explanation of
the improvement in consumptive cases that has been noted in this
quarter is found in the dr~·ness of' the atmosphere. Sudden changes
of temperature here, if not Jess frequent than in some of our Eastern
States, are certainly not productive .of' the same bad consequences to
the invalid. The lungs of those who are suffering with phthisis are
here free from that constant irritation to which they are subjected in
an atmosphere loaded with moisture; and the feeling of buoyancy and
strength that is imparted encourages the invalid to make new exertions to promote recovery. A residence in such an atmosphere, combined with habits of active exercise, and constant living in the open air,
might, in some cases I am sure, be productive of the best results. An
intelligent friend, now residing at Fort Laramie, informed me that in
his youth be was attacked with phthisis, that horrible disease being
hereditary in his family. He was rapidly declining, and went to this
far-western region in hope that the climate might prove beneficial. He
made his borne among the wandering bands of Indians, and avoided
none of the exposure incident to such a life.. He Jay constantly in the
open air, and took as much exercise as possible. His health improved,
and in a ;year or two he was entirely restored, and is now residing at
Fort Laramie a strong and healthy man. I have beard of many other
cases similarly restored. In New Mexico consumption is unknown, I
am informed, as a disease originating in the country, where the climate
has the additional advantage of being warm.
During the extremely hot weather that continued during our journey
up the Loup Fork, our party suffered very little with diarrhea or dysentery. A number of cases of the former occurred, but only a few
required any treatment, and bnt a single case of dysentery, which was
mild. After reaching Fort Laramie, those who had been sick rapidly
recoYered. and wht>n we left that post all of the party. were in excellent
health. ·
During the fine weather that continued for a few weeks in the beginning of the fall no cases of sickness occurred. In October tile weather
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became inclement, and was very cold and wet. During our trip down
the Niobrara no complaint was heard, except in some chronic cases,
which were somewhat aggravated by the bad weather and exposure,
and when the party reached Fort Randall all were in good health. Seve:::al of the soldiers had suffered from scurvy during the summer; these
improved during the trip down the Niobrara, along which stream we
found an abundance of plums and grapes. After leaving Fort Randall,
(November 7,) the members of the party were attacked with in:tlnenza,
and this disease prevailed during the entire trip from Randall to Leavenworth, and only four or five members of the party escaped an attack.
Some of the men, who were much exposed to the inclement weather that
we experienced on the trip, suffered severely, and at times a sufficient
number were not off of the sick-list to carry on the train property. All
recovered, however, and when we reached Leavenworth the party was
in good heaJt.h. Below is an enumeration of the most important cases
treated during the season. Many trifling cases occurred of which no
note was taken.
Diseases.

No. cases.

Intermittent fever ................•...••.....•.•..•.•••••.
Bilious remitteut ...•........•••..............••..•.....•.
Diarrhea .•••••..•••••..••.•...••.....•..•.••.........•••.
Dysentery .............................................. ..
Gonorrhea, acute .••••....•.•••••...•...••••..••••...•.•..
Orchites ................................................ .
Gleet ................................ ~ ....... -. -..... -- ..
Chronic cystitis ........................................ ..
Diabetes ............................................... ..
Granular conjunctivitis .................................. .
Tarsal ophthalruia ....................................... .
Influenza ......................... ·...................... .

Respectfully,

Results.
Recovered.
H.ecovered.
Recovered.
Recovered.
Recovered.
Recovered.
Reco\·ercd.
Recovered.
Improved.
Improved.
Recovered.
Recovered.

H. l\IOFFITT,
Phys-ician to Expedition.

SAMUEL

Lieut. G. K. WARREN,
Topographical Engineers.

5
2
5
1
3
1
3
1
1
1
1
11
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CATALOGUE OF THE COLLECTIONS
IN

GEOLOGY AND NATURAL HISTORY,
OBTAINED BY

THE EXPEDITION UNDER COUMAND OF LIEUT. G. K. WARREN,
TOPOGRAPHICAL ENGINEERS,
BY

F. V.

HAYDEN~

M. I).

D. C., November 28, Hm8.
SIR: In compliance with your request I have prepared a catalogue
of the collections in geology and natural history, obtained in Nebraska
and portions of Kansas, during several expeditions to those Territories
under your .command.
The list cannot be made out at this time as complete as could be
desired, but it will be at once evident to all that the amount of new
and valuable material thus secured, will, when properly studied and
illustrated, form a large and positive addition to science. Of the
fossil 1lfollusca collected, most of the new species have been indicated
in scientific journals by my associate, Mr. Meek, and myself, and
about seven hundred figures prepared, making, when arranged for the
engraver, about fifty quarto plates. The fossil plants from Cretaceous
formation No. 1 will also be included in the volume, and consist of
eighteen species, all of which are supposed to be new to science. ·The
fossil plants of the· Tertiary era, of which there is a large series, remarkably well preserved and of· great beauty, have not yet !been studied to
any extent. We simply know that they comprise about fifty species,
all of which are supposed to be new, and would alone form a good-sized
quarto volume. Descriptions and suitable illustrations of these plants
will be made during the winter or spring.
The fossil Mollusca are arranged in their stratigraphical order, thus
bringing at once before the gP-ologist the characteristic'fossils of each
formation known in the Northwest, fromthe Carboniferous to the Tertiary, inclusive. · The work will thus form a standard of reference for
those who may wish to study the geology of the v-,r est, arnd will enable
the explorer, even though but moderately versed in the science, to determine the age of the formations over which he may be traveling.
The fossil Vertebrata, which are very numerous in species, a large
proportion of which were entirely new to science, have been placed
in the hands of Dr. Leidy, the great· comparative anatomist of Philadelphia, who informs us that the drawings are nearly ready for the
engraver.
The following is a list of the memoirs already published in the transactions of scientific societies on the geol9gy and paleontology ofNebraska
and Kansas. by F. B. Meek and F. V. Hayden:
1. Descriptions of sixty-three new species of Acephala, Gasteropoda,
and Cephalopoda, from the Cretaceous formation of Nebraska Territory.{Proceedings of the Academy of Natural Sciences Philadelphia, March,
1856, p. 16.)
2. Descriptions of new species of Acephala and Gasteropoda from the
Tertiary fq.rmations of Nebraska Territory, with some general remarks
on the geology of the country about the sources of the Missouri River.-·
(Proc. Acad. Nat. Sci. Pa., June, 1856, p.16.) .
3. Descriptions of new fossil species of Mollusca, collected by Dr. F.
V. Hayden in Nebraska Territory, together wit~ a complete catalogue
of all the remains of Invertebrata hitherto described and identifie(l from
the Cretaceous and Tertiary formations of that region.-(Proc. Acad.
Nat. Sci. Pa., November, 1856, p. 22.)
4. Descriptions of new species and genera of fossils collected by Dr.
F. V. Hayden in Nebraska Territory, under the direction of Lieut. G. K.
Warren, United States Topograp,hical Engineers1 with some remarks on
the Tertiary and Cretaceous formations of the North west, and the parallelism of the latter with those ofother portians of the United States and
WASHING'l'ON,
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Territories. Communicated by permission of the Secretary of War.(Proc. Acad, Nat. Sci. Pa., May, 1857, p. 34.)
5. Descriptions of new organic remains .. from Northeastern Kansas,
indicating the existence of Permian rocks in that Territory.~(Transac:
tions ofthe Albany Institute, Vol. IV-read March 2, 1858.)
6. Descriptions of new organic.remains collected in Nebraska Territory in the year 1857, by Dr. F. V. Hayden, geologist to the exploring
expedition under the command of Lieut. G. K. Warren, Topographical
Engineers, United States A'rmy, together with some remarks on the
geology of the Black Hills and portions of the surrounding countrv.(Proc.t Acad. Nat. Sci. Pa., March, 1858, p. 19.)
~
By F. V. HAYDEN:
7. Notes explanatory of a map and section, illustrating the geological
structure of the country bordering on the Missouri River, from the
mouth of the Platte to Fort Benton, in latitude :4:7° 30' N., longitude
1100 3()' W.-(Proc. Acad. Nat. Sci. Pa., May, 1857, p. 10.)
8. Notes on the geology of the Mauvaises Terres of White River.(Proc. Acad. N~t. Sci. Pa., June, 1857, p. 8.)
9. Explanations of a. second edition of a geological map of Nebraska
and Kansas, based upon information obtained during an expedition to
the Black Hills, under the command of Lieut. G. K. Warren, Topographical Engineers, United States Army.-(Proc. Acad. Nat. Sci. Pa.,
June, 1868, p. 22.)
Dr. Leidy's descriptions of the new Vertebrata, collected from time to
time, are distributed through vario·us numbers of the Pro.eeedings of the
Philadelphia Academy for the years 1856, 1857, and 1858. The principal paper was published' in March last, and bears the following title:
"Notice of remains of extinct Vertebrata from the valley of the Niobrara
River, collected by Dr. F. V. Hayden, geologist to the expedition under
the command of Lieut. G. K. Warren,· 'l'opographical Engineers, United
States Army, by Joseph Leidy, M.D."
The details of the geology of the regions explored will be reserved
for your final report.
The following is the number of species comprised in the collection
from ea,ch department of natural history as far as they ha\·e been studied,
up to this time. The catalogue includes mme .of .. the insec.ts, .of which
there are many species, nor the cryptogamic plants, which have n9t yet
been identified:
77
Number of species of fossil Vertebrata . ...........•.............
Number of species of fossil Mollusca .. .............. -- .. - .... . 251
70
Number of fossil plants .•......•............... - ............ .
423
Number of minerals and geological specimens •.. -- •. - .. -.•....
47
:Number of species of recent mammals ... -.- ..... - ..... -- .... .
186
Number of species of birds ......................... -- ...... .
65
Number of species of recent Mollusca ... -- .•.••• . ---.-- .. -.- •.
24
Number of species of fishes .................................. .
28
Number of species of reptiles . - ... - ~ ..• - •. -.- ... --.-.--.- .. -.
Number of species of recent _plants .... ~ .... - ..• --- .. --.-- .... 1,500
Of the fos~il Mollusca named in tlas catalogue, 186 species were .new
to science; upwards of 50 of the Vertebrata and all the fossil plants are
supposed to be new. A nnmber of rare or entirely new species were
discovered in all departments of natural history. The specimens are
now deposited in the museum of the Smithsonian Institution, and in
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. behalf of the expedition I· would return my grateful thanks to the distinguished Secretary of that institution fov the ilum~rous facilities he
has ·very ldndly afforded for their investigation.
F. V. HAYDEN,
Geologist and Naturalist.
Lieut. G. K. WARREN,
Topographical Engineers, U. B. A.

GEOLOGY AND PALEONTOLOGY.
In order to render this catalogue something more than a mere list of
species. I have attempted to present a summary of the geological formations, as far as they are at present known; in Kansas and Nebraska.
This will render more' clear the geological relations of the fossils from
the Potsdam sandstone to the Pliocene Tertiary.
The rocks of Nebraska, as far as they are at present l~nown, are referrible to the following geological systems:
1. Metamorphosed azoic rocks, including coarse granfte.
2. Lower Silurian. (Potsdam sandstone.)
3. Devonian.
4. Carboniferous.
5. Permian.
0. Jurassic.
7. Oretaceous, Upper, Middle, and., Lower, (including Wealden Y)
8. Tertiary.
9. Post Pliocene. or Quaternary.
Passing over the granitic and azoic rocks, we find that the Potsdam
sandstone, or the lowest member of the Silurian period, is quite well
developed· in the Black Hills. It is there brought to the surface by the
uphea.val of the igneous rocks, and forms a narrow belt around the most
elevated portion of the Black Hills. This formation, though well known
and studied in many parts of the United States, had n~t been discovered
in the region of the Rocky Mountains prior to Lieutenant Warren's
exploration of the Black Hills, during the summer of 1857. So far as
is yet understood, this member oftbe. geologicaLseries has revealed the
first indications of organic life on our planet. The following species of
fossils, belonging to what Barrande, the great paleontologist of Bohemia,
has called the ''Primordial Fauna," have. been ident.ified from the
Potsdam sandstone of the Black Hill's and suitable illustrations prepared:
Lingula antiqua, (Hall ;) a species of Lingula very similar to L. prima,
(Conrad,) occurs in vast numbers, forming layers several inches in
thickness ; a species of Obolus, very closely, allied to 0. oppolinus, as
figured by Muchison and De Verneuil in their work on the geology
of Russia, and fragments of a trilobite, apparently identical with. one
of the forms figured by Dr. Owen, from the Potsdam sandstone of
Minnesota.
·
The discovery of this formation in the far West is a· matter of the
highe~t geological interest, and its existence in the Black. Hills being
now well established, we may look for its discovery in mauy other.parts
of the West, and it will undoubtedly be found holding a similar position all along the eastern slope of the Rocky M?untains.
.
No well-marked fossils have yet been obtamed from tbe supposed
Devonian period in Kan~as or ·Nebraskat and its existence there is;
with our present evidence, quite problematicaL
.
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A large collection of fossils was secured from the Carboniferous group,
in the Black Hills, near the· Laramie range of mountains, in the southeastern portion of Nebraska and in· various parts of Kansas. A ltt.rge
and fine collection of Carboniferous and Permian fossils were collected
by Mr. F. B. Meek and the writer, in Kansas, during the past summer.
These fossils are now being investigated at the Smithsonian Institution.
I will therefore omit a catalogue of the Carboniferous fossils until our
results are more complete. The organic remains from all the localities
abo\?e mentioned, as well as from manyotherpartsofthe West and Southwest, have several species in common, and the others are of the same
types; so that the evidence seems to be conclusive that these limestones
.are all of the same geological age, and belong to the true Coal-Measures.
One of the most interesting series of rocks in the West are best developed in Kansas, but most probably exist near the Black Hills also.
These rockM were at first supposed to be the American representath·es
of the Permian group of Europe; but much more study will be required
to give them their exact position in the geological scale. A large collection
()f fossils from these rocks has been studied with considerable care by
Mr. Meek and the writer, and they seem to warrant the conclusion that
by far the greater portion of the strata of the so-called Permian in the
West hold an interruediate position between the Carboniferous and the
Permian of the Old World. A thorough and clear solution of this
problem becomes, therefore, the most int~resting feature in American
geology at the present time.*
The following species, most of which are of Permian types, have
been described by Mr. ~leek aml the writer, and published in the
Transactions of the Albany Institute. The larger part of them were
obtained by Mr. Hawn and Dr. Cooper in Kansas, and the remainder
were collected by the writer in Nebraska, opposite the northern bound-ary of the State of Missouri, and in the Black Hills, while attached to
Lieutenant Warren's party:
1. MonoUs Ha.wni, Meek and Hayden.
2. Jllyalina (Mytilus) pera~te1uta.tu.<;, Meek and Hayden.
3. Bakevellia parva, Meek and Hayden.
4. Edmdonia f Oalhouni, Meek and Hayden.
J. Pleurophorus f occidental·is, Meek and Hayden.
6. Pleurophorus (Oardinia)-sub.cuneat~ I!ffiek and Ha.yden.
7. Lyottsia (Panopaea) conca·va, Meek and Hayden.
:8. Panoprea Oooperi, Meek and Ha,yden.
9. N autilu.'l eccentricus, Meek and Hayden.
10. Leda (Nucula) subscitula, Meek and Hayden.
.
A fine series of fossils, which we have supposed to be of JurassiC
-age, were obtained fro~ the Blac~ Hills duriug the S?~mer. of 1~57.
None of the species, so far as exammed, seem to be po::nttvely IdentiCal
with those found in the Jura of Europe, b11t tlley all belong to the same
genera, and many of the species are closely allied to forms which are
characteristic of that period in the Old World. In order to render more
clear our opinion that thes~ fossils are Jurassic, I will repeat, in con·
nection with the names ot' e·tcb. specie3, the evidence derived from the
·study of the fossils, which has already been published by Mr. Meek and
myself, in March, 1858:
* The upper P',rtion of t.he t~ll-ca.lle.l Pdrmia.n in K!!.nsas seems to. IJe dest.itnte. of
true Cc~orbouif~:~rous fossils 1 b11t couta.ini au a.bunda.uce of those belougmg to Permu~ou
types. We are therefore of the opinion that the upper two or three hundred feet of
ttbese rocks are probably on a. para.ll~l with the Permia;n of Europe, and that the. ~nter
media.te group which we hn.ve mentwned fills up the hiatus betweeQ the Carbomterous
and Permhm of the Olll World.
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1. L-ingula brevirostris, 'Meek and Hayden.
2. At:icu.la (llfonotis) tenuicostata, M. and H., a closely-allied representative of the Liassic species Monotis su.striata, Munster.
3. JllytilttS pertenuis, M. and H.
4.. Area (Oucullea) inornata, M. and H. Very similar, to 0. Munsteri
(Leiten) from the Lias.
5. Pftnopwa (Myacites) subelliptica, M. and H. Very similar to the
Liassic forms, M. liassensis and M. Alduininus of Quensted.
6. Ammonites cordiformis, M. and H., may be regar·ded as the American representative of the European Liassic species, A. cordatus of Sowerby.
7. Ammonites Henryi, M. and H.
8. Belemnites denstts, M. and H. This species is so closely allied to
the oolitic B. eccentricus, Blain ville, that we are in great doubt whether
it is really distinct. It .is also allied to the B. panderianus of d'Orbign y,
from the Lower Oolite.
·
9. Pentacrinus asteriscus, M. and H., so closely resembles the P. scalaris, Golfuss, that ·it was with considerable hesitation that it was
described as new.
From the above evidence we think we may safely consider the group
of rocks from which the fossils were collected as the American representative of the Jurassic rocks of the Old World. We have still in the·
the collection several undescribed species, which are all of Jurassic types.
There is, also, at the base of No. 1, in the Black Hills, a fresh-water
deposit, which we are in doubt whether to place with the Jurassic or
Lower Cretaceous. The fossils are a species of Unio ( U. nucalis, Meek and
Hayden,) and a small Planorbis.
Near the mouth of the Judith River, on the Missouri, is a most interesting series of strata, deposited in a basin-like depression in Cretaceous formation, No. 1. These beds are composed of sand, sandstone,
clays, and very impure lignite, with remains of fresh-water, land, and a
few estuary shells; also, remains of saurians, turtles, fishes, &c. The
exact age of this deposit has not yet been determined, the J.llollusca
pointing to the conclusion that it belongs to the Tertiary period, while·
the Vertebrata are considered by Dr. Leidy to belong to Wealden types,.
and allied to those forms discovered by Dr. Mantell in the Wealden.
·strata of -England. With evidence so conflicting before us, it will be
necessary to make. a second exploration of that region before we can
come to any positive conclusion as to its age. The following section, in
descending order, will represent the different beds with sufficient acc11-·
racy and detail for our present purpose:
5ND

'.
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Section of fresh-water and estuary deposits near the mouth of Judith River.
A.

80 feet ... Yellow arenaceous marl passing downwards into gray grit, with small
seams of lignite; contains great numbers of Ostrea subtrigonalis ?,
Cyrena. occidentalis, Melania uonvexa, &c.

B.

10feet ... Impure lignite, containing much sand.
silicified wood.

c.

80 feet ... Alternations of sand and clay, with particles of lignite; also reddish
argillaceous concretions with a few saurian teeth, and fresh-water
shells.

D.

20feet ... Alternate strata of sand and clay, with impure lignite and silicified
wood in a good state of preservation.

E.

lOOfeet ... Variable bed, consisting of alternations of sand and clay with large
concretions containing great numbers of Melania, Paludina, Helix,
Planorbis, Cyclas, &c., associated with saurian remains resembling
the Iguanodon and Megalosau1··us, Trionyx, &c.

F.

25 feet... Alternations of impure lignite and yellowish-brown clay, the latter
containing great numbers of Unio, Paludina, Melania, Cyclas, and
the fresh remaius referred by Dr. Leidy to the genus Lepidotus.

G.

100 feet ... Ferruginous sand and clay, having in upper part a seam three or
four inches in thickness, nearly made up of shells of Unio. Lower
part ferruginous and coarse gray grit., with a seam near the base
eut.irely compot:~ed of remains of Dnio Danai, U. Dewyi, and U. subspat-ulata.

Ostrea subt1·igonaHs 7 and
·

Table showing the stratigraphica.l position of the fossils front the "Bad
Lands " of the Judith.
A.

c.

B.

D.

E.

F.

G.

-- -- -- -- -- -VERTEBRATA.

.

-

1. Paleoscincus costa tits, Leidy ...• . .. .. ........ -..........
-2. Trachodon mi1·abilis, Leidy .......................
3. Troodon j'ormosus, Leidy .........................
4. Deinodon horrid us, Leidy .........................
·-- 5. "CI·ocodilus humilis, Leidy .........................
6. Trionyx foveatus, Leidy ..........................
7. Lepidot·us ocddentalis, Leidy •..•.......•.••...•••.
8. LepidotltB Haydeni, Leidy ..••••..••••..•••••.••...

. . . ... .. -- .

.... .......
.. .....
.. *" .......
....... .. ......
. ...... . ...... . ........
" .. . ...... . ......

........ . ... .. .. ... .. .. .
....... . -.... . .....
....... ....... - ......
....... . ... ... . .........
' ...... . .. .. . . ... .. ..
......... -- .... .......
........ ........ .... . ..

" ... ... _..... ... """--·
.. .. ..
... ........ .. .....
. - .... ........ " . ......
..

.. .. .. . .. .....

H

...

......

MOLLUSCA.

9. Cy1·ena occidentalis, Meek and Hayden ...••...•... " ......... .. .. ... . ........
. .. . . ... .. . .. - ....
10. Corbula subtrigonalis, Meek and Hayden ....••..•..
. .. .. . . ... . .. -- .....
11. Corbttla perundata, Meek and Hayden . • . • . . . ..•..
12. Physa snbelongata, Meek and Hayden ......•. - •... . ... ... . .......... ........ -.. - ..
:13. Paludina vctula, Meek and Hayden ..• - ••......... " . . . . ... .. .. . .. .......
. ... .. .. ........ . ... - .
14. Paludina Com·adi, Mt-ek and Ha.vden ..•••••..••..
... -- .
J5. Melania subtm·tuosa, Meek and Hayden ............ . . .. . . ... .. ..
'16. Melania omitta, Meek and Hayden ......
......... . ... ... . .. ... ... .. ... ......... .. -....
.17. Melania sub lea vis, Meek and Hayden_ .....•.... -.- ........ -- ... ... .... ... --..
18. Melania invenusta, Meek and Hayden - .•.•........ " . ... .. ... . ... .. . .. .. .. ..
19. Vitrina obliqua., Meek and Hayden .•..•.....•..... .. .. . - .. .. .. ... . ... .. . . .. ... .
20. Helix occidentalis, Meek and Hayden ..•.•..•..•... . .. ... . . - .... . ... .. . . ... ... .
-21. Helix vUrinoides, Meek and Hayden ..••••••..•••. . .. .. . ... .. .. . ... ... .. . .......
22. Planorbis tenuivoltJis, Meek and Hayden .••••••... ..... . . . . ........ ... .
23. Planorbis amplexus, Meek and Hayden . . • . • . . • • • . . . ... .. . .. . " ..... ....
24. Unio Danai, Meek and Hayden ....................... .. . .. ....... .......
25. Unio Deweyanus, Meek and Hayden ....•••.....•...... .......... ........ .......
26. Uuio subHpatulatus, Meek and Haydtm . - .. -. ·- · · · · \ · · · ...... . . ...

..
..

.

..

..

----·

--

.

.

....... .. ... .. ...
. .. .. . ........
.......... ........
" . .......
-- .... . ........
.. -.. - .........
.. ...... . - ....
........ .. ........
. ....... .. ... ... .
.. .. - . . ... ... ..
. .......

. .....
. ......
........

.......

.....

. ........

. .......

. ......

.. ......

"..
. .......

..

. .......
".. ..... .... ... .. -...
...

" ... . . - ... ....
.. . . . ... .. .. . . .........
. .. .. . ... ........ "
......... . ....... "
...... .. .. I "
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The Cretaceous group, which occupies so extensive an area on the
Upper Missouri, has been se.parated into five divisions, which present
well-marked lithological differences, and contain, for the most part distinct species of organic remains.
'
Vertica,l section of the Cretaceous forma,tions of Nebraska Territory, so far
as determined.
Gra.y and yellowish arenaceous clays
and sandstones, sometimes weathering to
Moreau trading-post
a pink color, containing Belemnitella bulbosa, Nautilus Dekayi., Ammon-ites placenta, and under the Tertiary
A. lobatus, Scaphites Conradi, Baculites ova- at Sage and Bear Cr'ks.
ius, and great numbers of other marine Fox Hills.
Mollusca.

Bluish and dark-gray plastic clays, containing Nautilus Dekayi, ArnrnonUes placenta, Bacu..lites ovatus, and B. comp1·essus, with
numerous other marine Mollusca-remains
of Mosasauras.

Great area about Ft.
Pierre and along the
Missouri below there.
Under No. 5 at Sage
and Bear Cr'ks. Great
Bend of the Missouri.
Near Milk and Muscle
Shell Rivers.

Dark, very fine unctuous clay,
containing much carbonaceous matter, with veins and seams selenite,
sulphuret of iron, fish and scales,
(local.)
Lead-gray calcareous marl, weathering above to a. yellowish tint.
Scales and other remains of fishesOstrea congesta-passing downward
into-

Bluffs along the Missouri, below the Great
Bend. Extends to Big
Sioux River, and occurs along the latter
stream.

Light-gray or yellowish li rnestone,
containing great numbers of Inoceram·us problematicu..s, fish-scales, and
Ostrea congesta.
Dark-gray laminated clay scales and
Along the Missouri
other remains of fishes, small AmmoniteM, Bluffs from ten miles
Inoceramus p1·oblematicus ?, Serpula, small above James River to
oyster-like 0. congesta, &c.
Big Sioux River.

,...;

z0

Yellowish and reddish friable sandstone,
with alternations of dark aud whitish
clays. Seams and beds of impure lignite,
fossil wood, impressions of dicotyledonous
leaves, Solen, Pectuncnlus, Cyprina, &c.
Lower Cretaceous.

Near the mouth of
Big Sioux River and
between there and
Council Bluffs. Near
Judith River.¥

Formation No. 1 seems to constitute paleontologically an independent division, none of its organic remains ranging in other formations
above or below. Nos. 2 and 3 seem to form one group, the Ostrea
congesta and Inoceramus problematic~ts passing from one to the other.
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Divisions 4 and 5, which are the most fossiliferous formations on the
Upper Missouri, contain many species in common, especially of the
Cephalopoda, and therefore form a third group.
The Cretaceous s,ystem, as developed on the Upper MiRsouri, therefore forms lithologically five well-marked snbdivhlions, while paleontologically it admits of separation into three independent groups.
The age and geological position of divisions 2, 3, 4, and 5, have been
sufficiently attested by the numerous species of organic remains which
have been publi:shed, from time to time, hy my associate, Mr. Meek, and
myself. In regard to the age of No. 1 much doubt exiRted, until we
had an opportunity to examine a fine series of dicotyledonous leaves,
which I had discovered in this formation near Blackbird Hill, on the
Missouri, while attached to Lieutenant Warren's party, in the spring
of 1857. .Tuese leaves proved to us that the formation under consideration could not be older than Cretaceous, and this conclusion was
published by us in several of our later papers. Although the evidence
tlJat it is of Lower Cretaceous age was perfeetly satisfactory to us, some
writers have considered it Triassic, wlJile others ha\'e regarded it as
Jurassic and even Miocene Tertiary. In a late publication addressed to
Mr. Meek and the writer, Professor Marcou says: •' Allow me respectfully to suggest to you that I cannot see anything of Cretaceous in what
you call No. 1 of your Nebraska section. It appears to me tlJat you put
in your No: 1, or Lower Cretaceous, all sorts of strata of different ages,
except true Cretaceous rocks." That the rocks in question are not newer
than Cretaceous I will endeavor to prove, both from stratigraphical and
paleontological evidence.
Evidence from strat-igraphical position.
Near the old Otoe village, on the Platte River, about five miles
above its mouth, No. 1 rests direcUy upon limestone strata of the true
Coal-Measures; and at this point I found a species of Lau.rus, apparently
identical with a plant obtained near the mouth of the Big Sioux, and
at Blackbird Hill. Near DeSoto, about twenty miles above Omaha
City, the Carboniferous limestone ceases to appear, and No. 1 rests
with concordant stratification upon it. There is not the slightest disturbance of the strata in this region, but they dip gently toward the
northwest. I traced No. 1 with great care to Blackbird Hill, about
sixty miles above De Soto, and found a few plants at different .localities. At Blackbird Hill an extensive quarry had been opened to procure stone for building the large mission establishment at that place.
From this quarry I collected the fine series of dicotyledonous leaves,
before mentioned. I then directed my course toward the mouth of the
Big Sioux, about forty miles. further up the Missouri, and examin.ed
the country with great care. The red sandstone, No. 1, was the prmcipal rock in that· region, but upon the ~ummit~ of the blufi's, res~ing
upon the sandstone apparently, I often found layers of a yellowishwhite rather soft limestone, fully charged with Inoceramus problematicus
and fi~h-remains. Near Sioux Uity, about two miles below the mouth
of Big. Sioux River, is a vertical section of No.1, rising about thirty
feet above the water's edge. At the base of this vertical cut I collected
a number of leaves, similar to those observed at Blackbird Hill. From
the high bluffs, bordering upon the Missouri, the inhabitants of this
region obtain immense q.uantitie~ of !he calcareous ro~k ?f N?. 3, composed almost entirely of 1. problematwus, and convert It mto hme. On
the Big Sioux River, about six miles aJ:>Ove its m?uth, I to.ok the following section of the strata t'rom a vertical cut w1th constderable care :
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Yellow marl, a recent deposit.
No.3. Shaly limestone, gradually passing into· bed belOw, with an
abuurlance of Inoceramus problematicus, and fish-remaim1.
No. 2. Dark plastic shaly clay, with- ferruginous concretions.
No. 1. a-Yellow friable sand.
b-Earthy Jignite, 6 inches.
c--Variegated sandstones and clays, extending to water's edge,
with dicotyledonous leaves.
Section near the mouth of Iowa Creek.
No. 3. Gra,Y and yellow marl, with immense numbers of I. problematicus, Ostrea co·ngesta, and fish-remains.
No.2. Dark plastic clay with An~monites resting concordantly upon
the bed below.
No. 1. Sandstone just above water-edge.
At this last localit~· I found in No. 1 the plant which Professor Heer
refers to, Laurus pr·imigenia, and a shell which we, have described as
Solen Dakotaensis. Here No. 1 passes from sight beneath the wellknown Cn~taceous bed No. 2.
With regard to our No.1 holding a position bene;tth well-marked
Cretaceous beds, I think I need not say anything further.
Paleontological e?Jidence.

The fine series of fossil plants from No. 1, which I collected on the
Missouri, as well as those obtained by my friend, Mr. Meek, and myself,
during our recent trip to Kansas, were placed in the hands of our friend,
Dr. J. S. Newberry, the well-known authority in fossil botany, and from
him we reeeived the following notes : •
"They include so many highly-organized plants, that were there not
among them several gen~ra exclusively Cretaceous, I should be disposed
to refer them to a more recent era."
"A single glance is sufficient to satisfy any one they are not Triassic.
Up to the present time no angiosperm dicotyledonous plants have been
found in rocks older than Cretaceous, while of the eighteen species
which comprise your collection, sixteen are of this character."
"The species of your fos~il plants are probably all new, though generally closely allied to the Cretaceous species of the Old World. From
the limited study I have given them; I have referred them to the following genera:
Pyru,s.
Hphenopteris .
Alnus.
.Abietites.
Salix .
.Acer.
Magnolia.
Fagus.
Oredneria.
Populus.
EttingshautJinia.
Oornus.
Liriodendt·on.
·"Of these the last two are exclusively Cretaceous and highly characteristic of that formation in Europe."
From the evidence which we have given, we think we are warranted
in regarding our No. 1 as Cretaceom~, and probably of Lower Cretaceous
age. This matter will be discussed more fully hereafter. The red sandstone at the mouth of Big Sioux is the type of our No. 1, and its relations to the sandstone strata, near the Judith River, are not positively
determined.
"Dr. Newberry's remarks will appear in the January number of Silliman's Journa~
with our joint paper.
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Table showing the stratigraphical position of the Cretaceous fossils hitherto
identified from Nebraska Te~·ritory.
Formations iu ascending order.
1
1.

I2

3

I4

5

"

..

GENUS CALLIANASSA.

1. Callianassa Danai, Hall and :Meek ...................... ..
2.

GEN. BELEI\INITELLA.

2. Bclernnitella mucronata, Schlot,Leim ....................... .
3. Bclemnitella f halha!Jer, Meek and Hayden ................. .
3.

GEN. NAUTILUS.

4. Nautilus De Kapi, Morton ................................ .
4.

GEN. AMMONITES.

5. Ammonites placenta, De Kay ............................. .
6.
7.
8.
9.
10.

Ammonites lobatu.s, Tuomy ............................ _...
Ammonites opalus, Owen ................................ ..
Ammonites complexus, Hall and Meek .................... ..
.Amuwnit<:-9pcrcarinatus, Hall and Meek .................. ..
Ammonites Balli, Meek and Hayden ..................... ..

5.

"

"

"

" ..".. !....
"

GEN. TumnLITES.

11. Turrilites Ncbrasccnsis, Meek and Hayden ...•.........••...

12. Turrilitcs ClwyeniWIIIiis, Meek and Hayden •... - ........... .
13. Turrilitcs umbilicatus, Meek and Hayden .................•.
14. Turrilites (llelicoceras) cochleatus, Meek and Hayden .......
6.

GEN. ANCYL0(1ERAS.

15. Ancylocem8? Nieolletti, Hall and Meek .............................. ..
16 . .Ancyloccras? Mortoni, Hall and Meek ...••.....•..................
17. Ancyloccras (Hamiies),nnC!ts,"M!?ek ~!lc!JI~t;r~l£!,1: ,--~~~,~~ .... :- ........ ---7.

"
"..

GEN. PTYCHOCI~l{AS.

18. Ptychoceras Jlortoni, Meek and Hayden ........ - ................ - .... ..
8.

GEN. HELICOCERAS.

19. Helicocm·as tenuicostatus, Meek and Hayden .•••............
20. Hclicoceras? tortus, Meek and Hayden ....•.•..•••....•....
9.

GEN. BACULITES.

21. llacMZ.ites ovatu.s, Say .......... ................................ - . . - .................. - ........ - .. - ........ - .... - .
22. Baculites comp1·essus, Say .......... - ..... - ... - ........ -- ..
23. Baculites grandis, Hall and Meek .......... -- ...................... ---10.

"
"

"

"..

GEN. SCAPIIITES.

24. Scaphites Couradi, Morton, sp ....... - .... - .............. - ·
25. Scaphites Jlauclenensis, Morton, sp ...•....•••••. -.-- .. ---- ·
26. S. Nicolletti, l\Iot·ton, sp ................................ -.2i. S. noclosus, Owen ...• ~- ................................. ..
28. S. larrifvrmis, Meek and Hayden ...................... ·--- · • --1 "

"
"
*

"

"

"
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Tctble showing the stratigraphical position, &c.-Continued.
Formations in ascending order.

1
----------------------------

2

3

4

5

- - - -- -- --

11. GE::-.. SCALARIA.

29. S. ccl'ifllijormis, Meek and Hayden ....................... .
12. GEN.

TUlWITELLA.

30. T. ? conrc.ra, Meek ttnd Hny(lcn ............................. ..
31. T. MorcaiWIIBi8, Meek and Ha..)·tlen ...................... ..

-- .... ---·

........

*

13. GEN. ACTEON.
:H~.
:~:3.

A. coudnnu8, Ha11 and Meek ......................................... .
A. su/i,-lliplicu8, Meek and Hay(lcn ................................... .
:34. A. (Solidula) attenuata, Meek aml Hayden ........................... ..

*
*
*

14. GKN. AYALANA.
35. A. suligloliosa., l\Icek aud Hayden .. _...................... .

15.

GEN. NATICA.

:36. N. Tuomynna, Meek aJHl Hayden ..... .... .... .••. .... .... " ............... ..
:37. N. oliliquata, Hall awll\leek ................................ ..
:18 . .N. cocinua, Hall tt~Hl Meek .................................. ..
:39. N.paludiuajimni-~, HallaiHll\Ieek ........................... ..
40 . .N. ambir;ua, :\leek and Hay(len ............... _................... .
41. N. sub('ra8Mt, ~leek and Hay(len. .•.•.. ...•.• .. ..••.. ..••.. "
42. N. occidcntalis, Meek a111l Hayden ........................... ..
43. N. Moreaueusis, ~leek aud Hnyden ............................... _... . .. .. .. .. . .. . . . . .. . . .. ~.... .. .. .. .. *
16. GEN.
411, S. .ficxuistl'iaturn,

SoLARIU;\I.

*

Evans and Shumard .......

17._G_EN. T.unno.
i

45. T. Xcbra8cen&is, Meek anfl Hayden ...... - .............. _.. I.. ..
46. 1'. tcnuiliueatus, Meek and Hayden ...• _.. _.. _............. I •••.
18. GEX.

RosTELLAHIA.

47. R. Nebrasccnsis, Evans and Shumard .................. ~ .............. .
48. R. fus{formis, Hall and Meek ................................... _... ..
49. B. biangulata, Meek aud Hayden ................................ ..

19.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
()1.

*
*

GEN.

"

*
*

Fusus.

F. Shu:rna1·di, IIall and ~leek ......................... ··---~ ................................ .............. ~
}1: teuuilineatus, Hall and Meek........................... .. .. .... .. .. *
F. DakottU'I18is, Meek and Hayden ................................... .
J!'. Galpiniawts, Meek aml Hayden ...................................... ..
F. coutorful!, ~feek aud Hayden .. - ....................................... ..
J!'. Culbaf80IIi, Meek and Hayden ........................................ .
J!'. .fle:xuocostatus, Met•k and Hayden ....................................... .
F. XeH·hcrryi, Meek and Hayden ........................................ ..
F. Vauglwui, Meek and Hayden .......................................... .
P. sublm'l'ilus, l\Ieek :tud Hayden ................... -.. .. . . .. .. . . . . . . . . *
F. interteJ:Ius, Meek a.ncl Ha;yden .•••...•...•.. - .......... - .
F. ( Plcurotonw) Scwrboroughi, Meek and Hayden ...................... .
....

1

"

*
*

..
*

*

"

"
........
*

"'
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Table showing the stratigraphical position, &c.-Continued.
Formations in ascending order.

1

2

3

4

5

-------------------------1-------- -20. GEN. BusvcoN.

.

62. B. Bairdi, Meek and Hayden .•••••.......••...•.••...•••.
21. GEN. FASCIOLARIA.

..

63. F. cretacea, Meek and Hayden . . . . • . • • • . • . . • • • • . . . • • . . . • • • . . . . . . • • . . . . . . ...
64. F. buccinoides, Meek and Hayden •••••••••••.....•.•.•.•...

..

22. GEN. BucciNUM.

..
..

65. B. f vinculum, Hall and Meek ..•••••..••••.•••••••••.••••.
66. B. const1-ictum, Hall and Meek ..•••••.•••••.••••...••••.•..
23. NEW GEN. PsEUDQBUCCINUM, Meek and Hayden.

..

67. P. Nebrascensis, Meek and Hayden ...•••.••••••••....•.•...••.
24 •. GEN. CAPULUS, Hall and Meek.
68. C. occidentalis, Hall and Meek. • • • • • • • . • • . • • • • • . • • • • . . . . • . . . . . . . . . . . . . .
69. C. fragilis, Meek and Hayden. . . • . • • . • . • . . . • • • • . • • • • . . . • • . . . . . . . . . . ...

•

...

--.. ..

25. GEN. HELCION.
70.
71.
72.
73.
74.
75.

H.
H.
H.
H.
H.
H.

borealis, Morton, sp...... . • • • • • . • • • . • . • • • • . . . . . . . . . . . . .
sexctteatus, Meek and Hayden.. • • • • . • • • • • . • . • • • .. . • • • • .
patelliformis, Meek and Hayden. . . • . . . .. .. . .. • • .. .. .. .
alveolus, Meek and Hayden.. . • • • .. • • • • . .. .. . . . • .. . .. ..
subovatus, Meek and Hayden...........................
ca1·inatus, Meek and Hayden...........................

.. . .
. •. .
. .. .
.. ..
....
....

.. ..
.. ..
. .. .
.. ..
....
....

.. . .
.. • .
.. ..
.. ..
....
....

"

*
*
"

*
*

1- ...

26. GEN. DENTALIUM.
76. D. gracUis, Hall and Meek~ .................... , •••••.•••.
77. D. fragilis, Meek and Hayden ............. -~.. • ........ .

*
*

27. GEN. BULLA.
78.
79.
80.
81.

B. vol1,.aria, Meek and Hayden . . . . . . . . . .. .. . .. . . .. . .. . .. .. .. . .. .. .. .. .. .. .. . . . . . . .. .. . . .. . . .

*

B. minor, Meek and Hayden . .. .. • . • • • • • . .. .. • . • • .. . .. . • .. .. .. .. .. . .. . .. ..

B. occidentalis, Meek and Hayden......................... .•... .. .. . .. .
B. subcylimlricus, Meek and Hayden •.••••.••••••.• -.·.. .. . . .. .. .. .. . .. .

*
*

*

28. GEN. XYLOPHAGA.
82. X. elegantula, Meek and Hayden • .. • • . .. • • • • . • .. • . . . • • • • .. .. . . . .. . . . ..
83. X. Stimpsoni, Meek and Hayden.. • • . . . • • • • • • • • • • • . • • • • • . . . .. .. .. . . . .. .

*
*

29. GEN. PHOLAS.
84. P. cuneata, Meek and Hayden ............................ .
30. GEN. TEREDO.
85. T. globosa, Meek and Hayden ........................................... ..
31. GEN. SOLEN,
86. S. f Dakotaensis, Meek and Hayden.. .. • • • • • • • • .. • • • • .. . • ..

*

*
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Table shou:ing the stratigraphical position, &c.-Continued.
Formations in ascending order.

1

~

- - - - - - - - - - - - - - - - - - - - - - - - - --·

:l

4

5

--------

32. GEN. PHOLODOMYA.
87.
88.
89.
90.
91.

P.
P.
P.
P.
P.

elegantula, Evans and Shumard ...••...••••.•••••...•..
( Gonom.ya) A:mericana, Meek and Hayden ............ .. .......
undata, Meek and Hayden .......•••••.•••••.•••••••.. *
jib1·osa, Meek and Hayden .......................... .. ......
subventricosus, Meek and Hayden ..................... . *
,

..

...

.. ... ... ... .. . .

...

. .. . ......................
..

. .....

..

-

33. GEN. PANOPEA.
92. P. occidentalis, Meek and Hayden ....................... .

*

34. GEN. SOLEMY A.

..

93. S. subplicata, Meek and Hayden ..•••• ., .•••••.•••••.••••.
35. GEN. MACTRA.

94. M. fm·nwsa, Meek and Hayden. . • . • . • • • • • • • • • • • • • • • . . . • • . * . . . . .. . . . ...... .
95. M. Wa1·1·enana, Meek and Hayden ..............................; . . .. .. .. .. *
96. M. alta, Meek and Hayden .•••••.•••••.......•• _••.• _... * .. .. .. .. .. .. .. ..
36. GEN. TELLINA.
97.
98.
99.
100.
101.
102.

T. ? Cheyennensis, Meek and Hayden. . • • • . . • • • • . • • • • • . • • • . *Y .. • . .. • • .. .. .. ••
T. equilateralis, Meek and Hayden ..••.......•••••.• -.... . . . . . . . . . . . . * ....
T. scitula, Meek and Hayden . • • • • • . • • • . . . • . • • . . • • • • . • • . . . • . . . . .. . . .. . . .. "

1: subelliptica, Meek and Hayden . . . . . . . • • • • . . • • • • . . • • • • . . . . . .. .. . . . . . • . . "
T. Proztti, Meek and Hayden...... ........ .. .••••• .. ••.. .. .. .. .. .. ..
T. subtortuosa, Meek and Hayden • • • • • • • • • • • • • • • • • • • • • • . . * . . . . . . ..

"

. . .. . ...

37. GEN. CYTHEREA.
103.
104 .
·105;
106.
107.
108.
109.

C. Missouriana, Morton.................. • • • • • • . . • • • . • • • .
.C. orbiculata, Hall and Meek............. .. . • • • •. . • • • • • ..
C. tenuis, Hall and Meek···············-··--·~---·····-C. DPweyi, Meek and Hayden . • • • • • . • • • • . . . . . • • • • • • • • • . . .
C. Nebrascensis, Meek and Hayden.......................
C. pellucida, Meek and Hayden ........... _.. . . .. • . . • • • • .
C. Owenana, Meek and Hayden ..•••••..•••••.•••••.• '....

. . . . . •• . . . . . "
" .......... ..

* ....

~"""-"

.• . . . •. . . . . . . . . .
.. .. .... .. .. .. ..
. . . . . • .. . . . . "

... ._ ... --··
*
"

* ............ -.. .

38. GEN. VENUS.

..

110. V. ? circulariB, Meek and Hayden .•••••....••..•.•••.••••.
39. GEN. LEDA.

111. L. ventrioosa, Meek and Hayden • • • • • . . . • • • • • . • • • • • • • • • .. .. • . .. • . . . • . . . ..
112. L. Moreauensis, Meek and Hayden ...................................... .

:

40. NEW GEN. CORBULAMELLA, Meek and Hayden.
113. C. g1·egaria, Meek and Hayden ..•.••....•••• : . • • • • • • • • • • • • . • . -- .. . -. .

"

41. GEN. THRACIA.
114. T.fgraciliB,MeekandHayden ••••••..•••••••••••••.••••.

"

..........•. -···

42. GEN. ASTARTE.
115. A. grt!ga1·ia, Meek and Hayden .•.•••••..••••..•• ~-. -•••• - .. -. . • - · --.. -• --

*

I
l

II •
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Table showing the stratig-raphical position, &c.-Continued.
Formations in ascending order.

1

2

3

4

5

--------------------------1---------43. GEN. CRASSATELLA.

116. C. Evansi, Hall and Meek ...........••....•...•••••...•..............

"

44. GEN. LUCINA.

117. L. subundata., Hall and Meek ................•...•••••....
118. L. occidentalis, Meek and Hayden ...•••...•....•••••••••.

"
"

45. GEN. HETTANGIA.
119. H. Americana, Meek and Hayden .................•...•..
46. GEN. CYPRINA.

.,j

120.
121.
122.
123.
124.

C.
C.
C.
C.
C.

m·enaria, Meek and Hayden...... . . . . . . . . . . • • • . . . . . . . . " ............... .
cm·data, Meek and Hayden....................... . . . . . . . . . . .. . . . . . . . . "
comp1·ess.a, Meek and Hayden...... . . • . • • . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . "
otJata, Meek and Hayden ...•••...••.....•....•......•.. ~ ......... - . . . . "
subtumida, Meek and Hayden...... . . • • . • . . . . • • • . • • • • . . . . • . . . . . . . . . "
"
47. GEN. CARDIUM.

125. C. speciosum, Meek and Hayden . • • • • • . . • . . . . . . . • • . . . • • • .

"

48. GEN. NucuLA.
126.
127.
12R.
129.
130.
131.
132.
133.
134.

N. subnasuta, Hall and Meek...... . . . . • • . . . . • • . . . . . • . . . . .
N. vent1'icosa, Hall and Meek...... . • . • • • . . • • • • . . • . • • • . . . .
N. scituJa, Meek and Hayden . . . • . . . . . . . . . . . • • • . . . • • . . . . .
N. Evansi, Meek and Hayden . . . . . . . . • . • . . . . • • . . • • • • • . . . .
N. equilateralis, Meek and Hayden...... . • • • • . . . • • • . . . . • . .
N. subplana, Meek and Hayden . . • • . . . . . . . . . . . . • • • . . • • • • .
N. cancellata, Meek and Hayden . . . . . . . . . . • • . . . . . . • . • • • • .
N. planoma1·ginata, Meek and Hayden...... . . . • . . . • • • • • . .
N. obsoletast1'iata, Meek and Hayden. . . • . . . . . • • • . . • • . . . . . .

....
. ••.
. . •.
....
....
....
....
....
. •. .

. •. .
....
....
....
....
.. . .
.. •.
.. . .
....

.. ..
.. . .
.. ..
... .
.. . .
....
.. . .
... .

"
"
.. ..
....
....
"
.. . .
. ..
"

"
"
"
....
"
" _

49. GEN. PECTUNCULUS,
135. P. parvula, Meek and Hayden...... . . . • • . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . .
136. P. subimb1·icatus, Meek and Hayden . . • • • • . • .. • • . . . • • • . . . . . . . . . . . . . . . . . . . .
•

"
"

50. GEN. CUCULLEA.
137.
138.
139.
140.

C. Nebrascensis, Owen . . . . . . . . . . . . . . . . . . . . . • • . . . . • • • . . . . . . . . . . . . . . . . . . . . .
C. cordata, Meek and Hayden...... . . • • • . . . . . . . . • • • • . • . . . . . . . . . . . . . . . . . . .

V. Shumardi, Meek and Hayden...... . . . • • . . . . • . . . . . • . . . . . . . . . • . . . . . . . . . .
C. exigua, Meek and Hayden...... . • . • • • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . "

"
"
"

51. GEN. MYTILUS.
141. M. attenuatus, Meek and Hayden. . . . • • • . . . • • . . • • • • • . . • • • . . . . . . . . . . . . . . .•.
142. M. Galpinianu-s, Evans and Shumard ................•.•.. ...... ..... ........ ---·
143. M. subm·cuatus,_ Meek and Hayden ..•.•.•••••.•••.•...... "
52. GEN. AVICULA.
144. A. triangularis, Evans and Shumard.... • . . • . . • • • . . • • • . . . . . . . . .• . . . . . .
145. A. linguiform us, Evans and Shumard . .. • • • . . . . • • • • • . • • • • . . . . . . . . . . . . .
146. A. Haydeni, Hall and Meek . • • • .. • • • • • • • • • • . . . • • • . . • • • • . . . . • . • . . . . . . •

"
"
"

"

"
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Table showing tlte stratigraphical position, &c.-Continued.
Formations in ascending order.

1

2

3

4

5

------------------------- --------53.

GEN. GERVILIA.

147. G. subtortuosa, Meek and Hayden ....................... .

54.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
1fi9.
160.

"

GEN. INOCERAMUS.

I. p1·oblernaticus, Schlothein . . .. .. .. . .. . .. .. .. .. . .. • .. .. .. .. . . .. .. * ...... ..
1. Ba1·abini, Morton . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . * ... .
I. Sagensis, Owen ...............•............•••............................
I. Nebrascensis, Owen...... .. • . .. .. . . .. .. . . .. .. . . .. .. . . .. .. .. .. . . . . . . * .. ..
I. subleavis, Hall and Meek .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. * .. ..
I. convexus, Hall and Meek . . . . . . . . . . . . . . . . . . . . . • . . . • . • . . . . . . . . . . . . . . * ... .
I. tenu.il-ineatus, Hall and Meek. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .... . .. .. * .. ..
I. Conradi, Hall and Meek .................................. * .......... ..
I.j1·agilis, Hall and Meek............................... .... " .......... ..
I. ventricosus, Meek anrl Hayden . .. . . .. . .. . .. .. . . • .. • • • • . .,. .............. ..
I.pm·tenuis, Meek and Hayden........................... * ............... .
I. incurvus, Meek and Hayden ...... ......... ...... ...... .... .... .... * .. ..
I. urnbonatus, Meek and Hayden.......................... .. .. .. .. .. . . * ... .

55.

GEN. PECTEN.

161. P. 1·igida, Hall and Meek .......................................... ..
162. P. Nebrascensis, Meek and Hayden . • .. • . . .. .. .. . .. . .. .. .. .. .. . .. . .. ..
56.
163.164.
165.
166.

*

*

. -...
*

G.EN. OSTREA,

Ostrea congesta, Conrad...... . . . . • . . . . . • • . . . . . . • • . . . . • • .. . • . . . . . . . * ....... .
Ostrea larva, Lamark . . . . . . . . . . . . . • • . . . . . . • . . . . • • • . . . . . . . . . . . . . . . . . . . * ... .
Ost1·ea patina, Meek and Hayden . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. * ... .
Ostrea glabra, Meek and Hayden . . .. . . . . . .. . . .. .. .. .. .. .. * .............. ..

57.

GEN. CAPRINELLA.

Hi.7 .. Caprin ella coraloidea, Hall and Meek ......... , , .•....•.•.
GI~N. LINGULA.

58.

1681 Lingula subspatulata, Hall and Meek ............................ .
59.

GEN. SERPULA.

169. Serpula? tenuicarinata, Meek and Hayden
60.

*

*

GEN. HEMIASTER.

170. Hemiaster? Humph1·eysianus, Meek and Hayden ......•.••.
61. VERTEBRATA.

171. Mosagarus Missou1·ienBis, Leidy ..................................... .

"

There are still in the collection several undescribed species of Mollusca, also remains
of fishes from Nos. 2, 3, and 4.

The great Lignite· Tertiary basin differs from the Tertiary basin of
White River, by its numerous beds of Lignite, more or less pure, and by
the extent and beauty of its fossil flora. Some of the beds of Lignite
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are seven feet in thickness, but th{'y usually vary from two to four feet.
The collection' of fossil plants from this deposit is very fine, consisting
of nearly fifty species, all of which are as yet undescribed, but are
supposed to be new to science. M;any of the leaves strongly resemble
those of existing form;t-trees, and seem to belong to the genera Platan1tS,
Acer, Ulmus, Alnus, Populus, Betula, Shule.T, &c. 'lhe Mol1u;ca consists of land and fresh water, with a few estuar.y shells. These have all
been described, and drawings made. Five species of Vertebrata have
been discovered in this deposit. The following species of organic remains
have, up to this time, been described from this basin:
VER'l'EBRATA.

1.
2.
3.
4.
5.

Thespesius occidentalis, Leidy.
lschyrotherium antiquum, Leidy.
Mylognathus priscus, Leidy.
Compsemys victus, Leidy.
Emys obscut·us, Leidy.
MOLLUSCA.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
3:3.
3!.
35.
36.
37.
38.
39.

Cyclas formosa, Meek and Hayden.
Cyclasfragilis, Meek and Hayden.
Cyclas subellipticus, Meek and Hayden.
Cyrena morea.uensis, Meek and Hayden.
Cyrena intermedia, Meek and Hayden.
Cm·bula mactrijormis, Meek and Hayden.
Unio priscus, Meek and Hayden.
Bulirrws teres, Meek and Hayden.
Bulimus vermiculus, Meek and Hayden.
Bulimus limneaformis, Meek and Hayden.
Bulimus N ebrascensis, Meek and Hayden.
P1tpa helicoides, Meek and Hayden.
Limnea tenuicosta, Meek and Hayden.
Phyt~a longiuscula, Meek and Hayden.
Physa rhornboidea, Meek and Hayden.
Physa Nebrascensis, Meek and Hayden.
Pla.norbis subumbilicatus, Meek and Hayden.
Planorbis convolut1es, Meek and Hayden.
Plamorbisfragilis, Meek and:Hayden.
Velletia (AtW1Jlus) minuta, Meek and Hayden.
Pnludina UHtlti lineata, Meek and Hayden.
Pa.l·udina Leai, Meek and Hayden.
Paludina ret1tsa, Meek and Hayden.
Pa.ludina, peculiaris,~Meek and Hayden.
Paludinct trochiform·is, Meek and Hayden.
Palur1ina2LeidJJi, Meek ;and~Hayden.
Valvata parvula, Meek and Ha,yden.
Melania minutula, Meek and Hayden.
Melania Anthonyi, Meek and Hayden.
Jlfelania nwlt-istriata, Meek and Ha;yden.
JJielania Nebrascensis, Meek and Hayden.
Melania W arrenana,',.Mee.k and Hayden.
Melania tenu-i ;car-inata, Meek and Hayden.
Cerithium Nebrascensis, Meek an<l Hayden.

The Tertiary basin of White and Niobrara rivers forms one of the
most interesting and remarkable fresh-water deposits on our continent.
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It differs, both litli.ologically anrl paleontologically, from the two basins
previously alluded to. It contains no fossil plants, no lignite beds, and
not one of the numerous species of organic remains which have been
collected from it is identical or allied to species found in other portions
of the Tertiar,y of the N ortb west. Two distinct faunas are represented
by the collections from this deposit-the'fauna of the Miocene period
from the region of White River and the fauna of tlte Pliocene period
from the Niobrara. The latter fauna has enabled Dr. Leidy, the distinguished comparative anatomist, to arrive at some important conclusions. He says:
"The extinct fauna of the Niobrara is especially rich in remains of
ruminating and equine animals. Among the former are several peculiar
genera, of which two are closely allied to Oreodon and Leptaucltenia, of
the Miocene deposit of the Mauvaises Terres; one is allied to tile muskdeer and another closely approaches the camel. Besides the remains of
a true species of Equus, the collection contains those of two species of
Hipparion, and several peculiar genera of the eq nine family. There
are also remains of several species of canine and feline animals, of a
small species of beaver, and of a species of porcupine more uearly allied
to that of the Ohl \Vorld than to our own recent one. The collection
further contains remains of a rhinoceros resembling those of India,
those of a new species of mastodon, and those of a large elephant.
''One of the most remarkable circumstances in relation with this
extinct fauna is, that it is more nearly allied to the present recent one of
the Old \Vorld than to that of our own continent. From a comparison
of our recent fauna and flora with that of the eastern continent, the
deduction has been made that the western continent is the older of the
two, geologically speaking, whereas the Niobrara fauna would indicate
just the reverse relationship of age. A. number of similar instances
show that totally different fauna and ·flora may be cotemporaueous,
and do not necessarily indidate difl'erent periods of existence."

Vertical section, showing the order of superposition of the d~ff'erent beds of
the Tertiary basin of White and Niobrm·a Rivers .
__,._._.

.. I
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Yellow siliceous marl, similar in its
character to the Loess of the Rhine,
passing down into variegated indurated
clays and brown and yellow fine grits;
contains remains of extinct q uadrnpeds,
mingled with those identical with recent ones; also a few mollusca, mostly
identical with recent species so far as
determined.

Most fnlly developed along
the Missouri River, from the
mouth of the Niobrara to
t:laint Joseph; also in the
Platte Valley and on the
Loup Fork.

~
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~
0

....
0

0
......
0
0
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Vertical section,

&c~-Continued.

Subdivisions.

Localities.

1st. Dark-gray or brown sand, loose,
incoherent, with remains of mastodon,
elephant, &c. 2d. Sand and gravel, incoherent. 3d. Yellowish- white grit,
wit.h many calcareous, arenaceous concretions. 4th. Gray sand with a greenish tinge; contains the greater part of
the organic remains. 5th. Deep yellowish-red arenaceous marl. 6th. Yellowish-gray grit, t:lometimes quite calcareous, with num9rous layers of concretionary limestone, from two to six
inches in thickness, containing freshwater and land shells,Succiuea, Limnea,
Paludina, Helix, &c., closely allied and
perhaps identical with living species:
also much wood of coniferous character.

Covers a very large area
on Loup Fork, from the
mouth of North Branch to
source of Loup Fork; also
in the Platte Valley. Most
fully developed on the N iobrara River, extending from
the mouth of Turtle River
t.hree hundred miles up the
Niobrara; also on Bijoux
Hills and Medicine Hills.
Thinly represented in the
valley of White River.

Usually a coarse-grained Randstone;
sometimes heavy bedded and C\lmpact;
sometimes loose and incoherent; varies
much in different localities. Forms immeuse masses of conglomerate; also
contains layers of tabular limestone,
with indistiuct organic remains; very
few mammalian remains detected, and
those inn. fragmentary condition. Passes
gradually into the bed below.

Most fully developed along
the upper portion of Niobrara River and in the region around Fort Laramie.
Seen also on White River
and on Grindstoue Hills.

A dull reddish-brown indurated grit,
with many layers of silico-calcareous
concretions, sometimes i(>rming a heavybedded fine-grained sandstone; contains
comparatively few organic remains.

Niobrara and Platte Riv- ~
ers ; well developed in the ~
region of Fort Laramie; also ~
in the valley of WhiteRiver. 8
Conspicuous, and composing ~
the main part of the divid- +>
iug ridge between White ;?5
and Niobrara rivers.
<:-?

~
~
0

~

.S

0

g

~
~

~

8
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0

~
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White River, Bear Creek,
Very fine yellow calcareous sand, not
differing very materially from Bed D, Ash Grove Spring, head of
with numerous layers of concretions Sbyenne River. Most con- ~
. Rtver.
.
~
.;::
and rarely organic remains, passing spicuous near Wh1te
down into a variegated bed, consisting
0
00
of alternate layers of dark-brown clay
.£
and light-gray calcareous grit, forming
;?5
bands, of which I counted twenty-seven
at one localit.y, varying from one inch
to two feet in thickness.
A deep flesh-colored argillo-calcareous
indurated grit. The outside, when weathered, bas t.he appearance of a plastic
clay. Passes down into a gray clay,
with lavers of sandstone, underlaid by
a flesh-colored argillo-calcareous stratum, containing a profusion of mammalian and chelonian remains. Turtle and
Oreodon Bed.

Old Woman's Creek, a fork
of Shyenne River; also on
the head of the South Fork
of the Shyenne ; most conspicuous on Sage and Bear
Creeks, and at Ash Grove
Spring. Well developed in
numerous localities in the
valley of White River.

~

,!
0

~

.S

&5
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Vertical section, &q.-Oontinued ..

Subdivisions.

Light-gray fine sand, with more or
less calcareous matter, passing down
into an ash-colored plastic clay, wit,h
large quantities of quartz grains disseminat.ed through ·it, sometimes forming aggregated masses like quartzose
sandstone cemented with plastic clay;
then an ash-colored clay, with a. greenish tinge, underlaid at base by a lightgray and ferruginous siliceous sand and
gravel, with pinkish bands. Immense
quantities of silex, in the form of seams,
all through the beds. 'fitanotherinm
Bed.

a.i
0

z

Localities.

Old Woman's Creek ; also
in many localities along the
valley of the South Fork of
Shyenne. Best development
on Sage and Bear Creeks. ~
Seen at several localities in ~
the valley of White River.
g

......
0
+"
0
00

Exposed underneath the
Cretaceous beds 5 and 4, with their
usual lithological characters and fossils. Tertiary Beds on the South
Fork of Sbyenne and· its
southern branches; also in
White River Valley, near its
source.

Oatalogue of all the fossils hitherto described, from the Tertiary formations
of White and Niobrara Rivers, with a table showing their stratigraphical
position.
Beds in ascending order.

---------------,-------1-A--1~ ~ ~ ~~
RUMINANT! A.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Oteodon gracilis, Leidy ...•••...••...•.••••••••... --..
"
"
Oreodon Culbertsoni, Leidy. . . . . . . . . • . . . . . . . . . . . . . . . • . .
"
Oreodon tnajor,Leidy....................................... ........
*'
Ag1·iocharus major, Leidy.....................................................
~
.Ag1·iocllmt·us antiqu,us, Leidy . . . . • • .. . • • . . . • . • • . . .. . . .. . . . . "
.....
Poebrotheriu/nt Wilsoni, Leidy . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . *
Leptomm·yx Evansi, Leidy ............... - •........ - . .. . -.. "
Leptauchenia decora, Leidy ............... - ............. - .•....
Leptauchenia major, Leidy ..................... p.. . . . . .. .. . --.
Protomm·yx Halli, Leidy ..................................... .
Merycod·us necatus, Leidy ................................... ..
Megalomeryx niobrahensis, Leidy .....•..............•...... - ..
Merychochmrus proprius, Leidy ..•.•......... -. .. .. .. .. .. .. .. .. .. .. "
Procamelus occidentalis, Leidy .............. - •.•.. --.. . - ........ ..
Procamelus t·obustus, Leidy.. . . • • . . . • • . . . . . . . . . . . . • . . . . .. .. . -.. .. ..
Procamelus gracilis, Leidy ........................ -- .•. -••. - ... - ........ ..
Merychyus elegans, Leidy •••••••.••••...........• - ••••. - .• -- ••.. -. . - .... ..
Merychyus medius, Leidy ••.•••....••••••.•..••...•.•.•••.......•.• .-· ..... .
Mm·ychyus major, Leidy .•••.•.•••..••..••••••• - .••.•.•••. -· -· ••••........
Cervus Warreni, Leidy ••••••••••••••••••..••••... - ~.. • -.. • • • . • • • • .. .. .. . -

..

.....
..

.."
..
..
"..
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Catalogue of all the fossils hitherto described, &c.-Continued.
Beds in ascending order.

A.

B.

C.

D.

E.

F.

------------------------1-------- ---MULTUNGULA.

21.
22.
23.
24.
26.
27.
28.
29.
30.

Chawopotmnus (Hyopotamus) ame1·icanus, Leidy ... __ •. _.
Entelodon .Mortoni, Leidy ............. __ ....... _..• _. _
Entclodon iugens, Leidy .....•....... ·----- ...... ·•••oTitanotlwrium Prouti, Leidy ......• _........ _. ___ .. __ .
Paleochwrus probus, Leidy .... ~ .........• _•.... _ .•• __ .
Leptochamts spectabiUs, Leidy ....................... ..
llhi110ceros occidentalis, Leidy ............... _...... _..
Rhinocei'OB ( Hyracodon) nebrascensis, Leidy ..•••••.• _. _.
Bhinoceros crass us, Leidy ............ __ ...••••.•.••. __
:n. Mastodon ( 1'ctralophodon) merijicus, Leidy . __ ..... __ ...
32. Elephas ( Euelephas) imperat01·, Leidy .............. __ ..

" .......
..

"

--

--

"

"
"
"
"
" ...... "'
." "
If

"

"

"

" .. .....

"
"...

SOLII>UNGULA.

33. Hippal'ion, S. Hippotherium occidentale, Leidy .•.•••....
34. Hipparion, S. Hippotherium specio~um, Leidy .......... .
35. · Anchitherittm Bairdi, Leidy ...•......•••....•••....•..
36. Anchitlwriunt ( Hypohippus) ajfinis, Leidy .......••••....
37. Anchitherinm ( Pa1·ahipp1ts) cognatus, Leidy ...•.•.•....
38. Mm·ychippus in signis, Leidy ..•••...•....•......•.••...
39. Merychippus ntirabilis, Leidy .......•......•.•.•••..•.
40. Equus excel.sus, Leidy ............................... .
41. Equus (Protohippus) perditus, Leidy ................. ..

. ... -

"
If

"

"

RODENTIA.

42. Stenojiber nebrascensis, Leidy.... . . . . • . . . • • . • . • .. . . . . . . -- ..
4~~. Ischy1'omys t,IJpus, Leidy .. . • • • . • . . . . . • . . • ........... .
44. Palwolagtts Haydeni, Leidy ................................. ..
45. Enmys elegans, Leidy ........... _... __ .••• _. _.. ___ ...... _. *
46. Byst,l'ix ( H.IJBtricops) venustus, Leidy ........•••............
47. Castor ( Encas{o1·) tort·us, Leidy ................ ~ ....... -- ..

"

If

..

If

"

"

......
If

-CARNIVORA.

48.
49.
50.
51.
52.

53.
54.
55.
56.
57 .
58.
59.
60.
61.

Hy<enodon hon·idus, Leidy ........................... .
Hyamodon cr1wntus, Leidy---- ...................... ..
Hywnodon crucians, Leidy ........................... .
A mph icyon vei!ts, Leidy ............................. ..
Amphicyon gmcilis, Leidy ........................... .
Leptarctns printus, Leidy ............................ .
Deinictis fclina, Leidy .... -- -- ... - .. -- -- ............ -Machai1'oclus primmvus, Leidy ................•...•.••.
Felis ( Pseudmluras) intrepidus, Leidy ................ ..
.lElu1'odon ferox, Leidy ............................ --Canis•samns, Leidy.------ ...... ------ ............ ---Canis tenterm··ius, Leidy ............................. .
Canis vajer, Leidy . __ .............................. ..
Canis (Epicyon) Haydeni, Leidy .................. ----

..

CHELONIA,

62. Testudo nebrascensis, Leidy .................. ------ ---- -- • 6:3. Testudo (Stylemys) niobrahensis, Leidy ................. ---· ·--MOLLUSCA.

64. Hel i.x; Leidyi, Hall and Meek ................... - •• -- -- ••• -.

.
If

...

.......... .
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Catalogue of all the fossils hitherto described, &c.-Cont.inned.
Beds in ascending order.
A.

B.

C., D.

I E. I F.

-------MOLLUSCA-Con tinned.
65.
66.
67.
6!:l.

Planorbis nebrascensis, Evans and Shumard ............ .... .... . .. .. . ......
Lymnea diaphant,, Evans and Shumard ................ ... -. ........ ......
Lynwea ucbrascem;is, Evans and Shumard ............. ........ ......... . ......
Physa secalina, Evans and Shumard ................................. .... .... ..... . .......

.

"...
...

"

. ...... . . .. . ...... .... ....
. ...... .. -....
. - ....

CRUSTACEA.
69. Cypris Leidyi, Evans and Shumard .................... ........

----

...... " .. .....

. ...

.. .

MINERALS AND GEOLOGICAL SPECIMENS.
1.-IG:SEOUS

A~D

METAMORPHIC ROCKS.

1

Gneiss ferruginous ......................... . Twelve miles northwest of Fort
Laramie.
Do.
2 Mica slate ................................. .
Do.
3 Mica, more micaceous ..................... ..
4 Granite, coarse ............................ . Laramie Peak.
5 Mica slate, with silvery mica .............. .. Four miles north of Fort Laramie.
6 Granite, pulverulent ....................... . Raw Hide Butte.
Do.
7 Felspar, tlesh-colored from No. 6 ........... ..
Do.
8 Granite, fine-grained, micaceous ..••.•...••..
Laramie Hills.
9 Granite, gray ...•.•.•.•
Do.
10 Quartz, white ............................ ..
Do.
11 Hornblende slate ......................... ..
Do.
12 Hornblende rock ......................... ..
Do.
13 Mica slate ......•..•..••.•..••••.........•..
Do.
14 Horn hlende rock in granite ................ .
Do.
15 Red felspar from 14 ....................... ..
16 CryBt~lline qu~trtz from 14 .•...•••...••.•.•.
, Do.
Do.
17 Flesh-colored f'eispar from 14 .•••••.••...••..
Do.
1H Mica slate, with garnets ................... .
Do.
19 ...... do ................................... .
Do.
20 Mica, containing iron ...................... .
Do.
21 Flesh-colored felspar in large crystals ...••..
Do.
22 Chlorite slate ............................ ..
Do.
23 Mica slate ................................ ..
Do.
24 Granite, coarse, over No. 23 ................ .
Do.
25 Felspathic granite, pink ................... .
Do.
26 Quartz veins in 25 ......................... .
Do.
27 Hornblende rock, masses in granite ......... .
Do.
28 Granite, fine-grained ....................... .
Do.
29 Hornblende rock .......................... .
Do.
30 Hornblendic granite ....................... ..
Do.
31 Hornblende, with crystals of felspar ....•.••.
Do.
32 Mica slate, hornblendic .................... .
Do.
33 ...... do ...••••••.••••••••.••••••••.••••••••
Do.
34 Mica slate, with large plates of mica ..•.••..
Do.
35 Granite, w bite felspathic ................. ..
Do.
36 .Quartz, veins in 35 ....................... ..
Do.
:l7 Siliceous limestone, Silurian or Devonian ..•.
Do.
38 Siliceous limestone, Silurian or. Devonian,
highly crystalline.
Do.
39 ...... do ................................... .
Do.
39t Syenite, pink, under 39 •••••••••••••••••••••
6ND
w ••••••••••••••••••••

..
! .
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Minerals and geologica.l specimens-Continued.
I.-IGNEOUS A~D METAPHORIC ROCKS-Con'd.

40

Metamorphic siliceous limestone .. _......•.• Raw Hide Butte.
41 Metamorphic siliceous limestone, purplish .•.
Do.
42 Qnartz, in granite .... ____ ............ ·----Do.
43 Metamorphic limestone, gray ... _.......... ..
Do.
44 Mica slate ................... -- .......... ..
Do.
45 Micaceous granite ......................... .
Do.
46 ...••. do .•••.•.•••••.•••••.•••••.•••...•••••.
Do.
47 Mica slate, fine-grained ................... ..
Do.
48 Metamorphic limestone, cr.vstallino ........ ..
Do.
49 Metamorphic limestone, purplish ........... .
Do.
50 Metamorphic limestone, similar to 48 ..•.....
Do.
51 Talcose slate .....................•.........
Do.
52 l<,elspathic granite, flet;h-colored ........ _ .... ·
Do.
f>3 Mica slate, with garnets .................. ..
Do.
54 Mica slate, very fine grained .............. ..
Do.
55 'l'alcose slate, dark ......................... .
Do.
56 Talcose slate, light ....................... ..
Do.
57 Porphyritic trap ........................... . Black Hills.
58 Hornblende slate .......................... .
Do.
59 I<'elspathic granite, pink ................... .
Do.
60 Pl_p,tes of mica from 59 .................... ..
Do.
61 Quartz vein in chlorite slate .•..............
Do.
62 (!hlorite slate ............................ ..
Do.
63 'l'rachyte .................................. .
Do.
Do.
64 Quartz veins in 63 ........................ ..
65 ...... do ••••••.•.•••••..••••••••••..•••.•••.
Do.
66 Chlorite slate ..................·............ . Raw Hide Butte, west side.
67 Hornblende rock, underlying Tertiary series.
Do.
68 Schorl in quartz from clay slate ........... .. Black Hills.
69 ...... do ................................... .
Do.
70 Augite .................................. ..
Do.
71 Quartz, with felspar ..................... .. Laramie Hills.
72 Porphyritic trap, columnar ...•.•............ Stone Butte, Black Hills.
73 •••••• do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Do.
Do.
74 ....• " do ...•....••.•........•..•.••.••.•••..
75 •rrachyte .................................. .
Do.
Do.
76 Vesicular trap ............................ ..
Do.
77 Trachyte ................................. ..
78 Siliceous limestone ....................... .. Raw Hide Butte.
79 Porphyritic trachyte ............ ~ .......... . Rtone Butte, Black Hills.
!::10 Compact trachyte, with scales of mica ..... .. Bear Peak, Black HHls..
Do.
81 .••••• do .••••••••••••• : •.••••••••.••••••••••
Do.
82 Gray basaltic trap ........................ ..
Do.
83 Porphyritic trachyte ...................... ..
Do.
84 ...... do" ............... ~ ................... .
Do.
85 Quartzite ................................. .
Do.
86 Gray trachyte .....................•........
Do.
87 Metamorphic sandstone .................... .
H.-SEDIMENTARY ROCKS.

Silu1-ian and Devonian.
Do.
Potsdam sandstone, red, with Lingulaantiqua.
Do.
Potsdam sandstone, gray, fine, with Obolus . •.
Do.
Potsdam sandstone, porous,. with T1·ilobites • .•
Metamorphic, conglomerate.over granite .... . Laramie Hills.
Do.
9:~
Metamorphic, with cherty pebbles .......... .
Do.
94 •.••••• do ••••••••••••••••••••••••••••••.•••••
Do.
95 Argillaceous limestone, Devonian .......•••.•
Do.
96 Metamorphic conglomerate ..•.•...•••• - •••.•

89
90
91
92

Oarbonifm·ous.
97

Limestone, with Spirifer .................... Black Hills.
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JJ1inm·als and geologicalspecime·ns-Oontinued.
II.-SEDil\fENTARY HOCKs-Continued, .
Carboniferous-Con tin ned.

98
99

Blue cherty limestone, with Spirigem subtilita.
Blue cherty l1mestone, with corals ......... .
100 Blne cherty li mcstone, wi tll Spirifer lincatus ..
101 Rhynconella nwruwni. ..... ................ ..
102 Rll.tJnconella mohnoni, with Cyathophyllum ... .
10:1 Rlt!Jitconella nwrmoni, with Zaphrenti.~ ...... ..
104 Rh.IJIICOiwlla nwnnoni, with Syringapora ..... ..
105 Rhyncouella nw1·moni., Porite~ . .............. ..
lOG Yellowish cherty limestone, over 98, with
Spirifet I'OCk.'Jntontana.
107 Yellowish cherty limestone, over 98, with
Spirifer cameratus and lincatu8.
10~
Cl~ert.y no<lnles in 9d ....................... .
1()!)
Arogouite in 98 ............................ .
llO Coarse, granular limestone, with crinoidal
columns.
111 Blne compact limestone, Productus and Terebratula H~tbtilila.
112 Blue compact limestone, corals ............ .
11:3 Blue compact limestone, with SpirVer lineatu8.
114 Yell<~wish cherty limestone, with Prodnctus .•
115 White limestone, with Spir~fer rockynwntana .•
116 Terebratnla Hubtilita from, 110 ............... .
117 Pauopma ................................. ..
1H:l .AllodHma .............. --- .............. - ••
119 l'roductus ................................. .
1:W Spil'ifer cameratus ....................... _••.
121 Terebratula 1.111btilita . ....................... .
122 Belle~·oplwn . .••..•••....•.•...•.•••••••••...
12:3 Chonetes ................................... .
124 Chmtetes ................................. .

Black Hills.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Fort Laramie.

D:>.
Do.
Do.
Warm Spring near Fort L:uamie.
Near Fort Laramie.
Near Tecuma, Nebraska.
Bellevue, Nebraska.
Do.
Do.
Do.
Do.
Do.
Do.

Permo-Carboniferous and Permian.

1'25
1~6

127
128
1~9

1:30
1:31

1:32
1:1:3

134

135
136
137
138
139
140

141
142
143
144

145

Arenaceous limestone, foliated with Bakcvellia.
Red sandstone, soft, very tine grain, under 125.
Pi u k sandstone, over 125 .................. ..
Limestone, (125,) with Ortlwceratite ......... .
Limestone, with Bellerophon . ............... .
Limestone, with Pleurotomania ........... •••
Limestone, with Spirifer .............. '--···
Limestone, with Allorisma .. ............. ..
Yellow magnesian limestone, with Nautilus,
.Monoti8, Bakevellia, Myalina.
Yellow magnE-sian limestone, compact, with
Mytilus.
Magnesian limestone, with Mono tis ......... .
Magnesian limestone, with Avicula ......... .
Chertz rock, gray, with .Avicula and Myalina .•
Chertz rock, (Burch stone,) with crinoidal columns.
Sacarhoid gypsum, over 133 ............... ..
Mono lis, from 136 .......................... .
Blue limestone, porous, with fenestella .•••••
Cellular calcareous rock ................... .
Cellular calcareous rock, more compact ..••..
Cellular calcareous rock, with spherical cavities.
Cellular calcareous rock, more argillaceous .•.

Black Hills.
Do.
Do.

Do.

- Do.
Do.
Do.
Big Blue, Kansas Territory.
Smoky Hill Fork.
Banks of Missouri, south line of
Nebraska.
Big Cottonwood.
12 miles west of Big Blue.
Black Hills.
Do.
Smokv Hill Fork.

Do.

Big Blue.
Smoky Hill Fork.
Do.
Do.
Near Cottonwood Creek.
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M·inerals and geological specimens-Continued.
II.-SEDIMENTAltY

UOCKS-Continued.

Jtwassic.

146

''1

Arenaceous limestone, light brown, with .Avi- Black Hills.
cula tenuico8tata.
147 Arenaceous limestone, bluish, over 146, with
J?\)•
.dt'icnla.
14.3 Perrugiuons limest.one, with C,llpricardia. .•..
Do.
149 Ferruginous limestone, red, with .Avicula. ....
Do.
1.')0 Yellow arenaceous limestone, with Serpula...
Do.
151 Limestone bored, with lit.lwphagons mollusks.
Do.
152 Red marl, overlying 141, containing snowy
Do.
gypsum.
153 Snowy gypsum, f1·om 152...... .. . .. • .. . . . • ..
Do.
154 Cryst.alline gypsum, from seams in 152..... •.
Do.
1r~r;
:Fibrous gypsnm, from seams in 15~..........
Do.
1:J(j Blue comp:tct limetotone, (fresh water,) in158,
Do.
containing Unio nucali.<t and Planorbis.
1:>7 Arenaceou'! limestone, same as 150, containDo.
iug Pentacrinus, with Serpnla and Ostrea
Do.
attached to surfaces.
158 Yellowish argillo-arenaceons limestone, with
Do.
Ost,·ea, Upper Jurassic.
159 Gray shell limestone, containing Ammonites,
Do.
Belemites, &c., interstratified with 158.
160 Snowy gypsum, with no stains, equiYalent of Big Horn River.
153.
161 Gypsum, with crystals of selenite .......... ..
16.2 Snowy gypsum............................. Near sources of Yellowstone.
CRETACEOUS.

Formation No. 1.

16:3
1G4
16::>
11)6

Conglomerate and sandstone, with Unios ..... Bad-lands of Judith.
Conglomerate ....•...••....•.•.............
Do.
Conglomerate, fine, with Melanias and Cyclas.
Do.
Gray arenaceous limestone, with .Melania and
Do.

Helix.
1()7

11>3
169
170
171
172
17~~

174
175

176
177
17d
179
11:'0
181
18'.2
1~3

18!

1dJ

Conglomerat.e, same as 165 .......••••...••..
Do.
Arenaceous limestone, (166,) with leaves of
Do.
Credneria, Melanias, &c.
Indurated ferruginous clay, with Melanias ••••
Do.
:Ferruginous sand, with Unio danai ..•.••....
Do.
Indurated clay, with Melanias and scales of
Do.
Lepidotus, above 166.
Do.
Shell limestone containing Melanias •••• .••••.
Impure sandy lignite, (stratum D of section).
Do.
Do.
Shell limestone, same as 172 ................ .
Do.
Cream-colored shale, burnt, from over lignite
beds.
Do.
Compact argillaceous limestone, with Cytherea
owcni, (marine,) beneath fresh-water hells.
Do.
Ferruginous sandstone, with Tellina sulJtortuosa.
Do.
Rough gray limestone, with Ostrea glabra .••.
Do.
:Ferruginous sandstone, with Inoceramus peetennis, upper marine strata.
Do.
Lignite, oyer 179 ............................ .
Carbonaceous sand from decomposition of Rocky Mountain Creek.
lignite bed, over 179.
Impure shal~·lignite, with selenite .......... . Near Ammel's Island.
Limestone, with Cypris, lower part of forma- Black Hills, east base.
tion No.1.
Do.
Silicified wood, ferruginous ................ .
Do.
Silicified wood, coniferous ................. ..

EXPLORATIONS IN NEBRASKA AND DAKOT.A •

.Minerals and geological specimens-Continued.
Cn:~<;TAC~ous-Continned.

Fm·ntation No. 1-Continued.

186
187

ISH

Bone of saurian .•. __ .... ___ .. ____ ..• __ •••. _. Black Hills, east base.
Bone of saurian or cetacian ....... _. __ .... _..
Do.
Dense ferruginous sandstone ..... ___ ... __ ••• Black Hills, west base.
Qnart.zose sandstone, bluish.·----· .••••...•.
Do.

189
190 ..................................................................................... _.
191 Conglomerate from junction of Cretaceous
and Carboniferous rocks.
192 Coarse ferruginous sandstone, with pebbles,
over 199.
19:l Dark ferruginous sandstone, over 192 ....... .
194 Dark ferruginous sandstone containing much
iron.
195 ...... do ...•....•..•••...•. __ •.. __ ••••.•. __ .
HJ6 Ferruginous sandstone _. ___ •... _........... .
1.97 Ferruginous sandst.one, fiue-grai ned ...... __ .
198 Dark coarse sandstone, very ferruginous .... _·
199 Red; ferruginous sandstone, with many species
of dicotyledonous lea\'es.
200 ..• _.. do .. ___ .... _..... _....•••.... _..... _•.
~01
Light gray quartzose sandstone, with balls of
sulphate of iron, over 199.
202 Light gray quat·tzose sandstone, with dicotyledonous leaves.
20:~
Whitish pulverulent sandstone, over 199 ..•..
~04 Wl!itish pulverulent sandst.oue, fine-grained,
under 1.99.
205 Indurated clay, bluish .••..• ·-·-·· ...•......
206 Indurated clay, yellow ...•••.••••• ·----- ... .
2(17 Indurated ctay, yellow ...•.•... __ .......... .
20d Ferrngi nons sandstone, with striated bivalves
and Cythei·ea arenaria.
209 Indurated clay, with dicotyledonous leM·es ..
210 Indurated sand, fine, yellow, with leaves of
Salix.
211 Ferruginous sandstone ...•.• __ ••.. __ .•.•••• _
212 Ferruginous bandstone, fine-grained, with
impressions of dicotyledonous leaves.
213 Ferruginous sand:-;tone, with SQlendaNtfahensis,
214 Lignite,under209..........................
215 Silicified wood, bored by Teredo . _...........
2 Hi· ...•.• do ........... __ •...•...•.........• - • -.
217 ...••. do •..•••..••....••.. ··---· .............
218 __ ... do ............ ·---·· ..•••. ··---··---··
219 Coarse ferruginous sandstone, with leaves of

Platte Valley.
Do.
Do.
Do.
Do.
Bl:tckbird Hill.
Mouth of Elk Horn.
Do.
Black Hills.
Black Hills.
Do.
Sioux Citv.
Blackbird Hill.

Do.
Decat.nr.
Do.
Big Sioux:.
Do.
Do.
Mont It of Iowa Creek.
Mouth of Big Sioux.
Do.
Do.
Big Sionx.
Billck bird Hills.
Smoky Hilll<'ork.
Republican Fork.
Smoky Hill.

Credneria.

220
221

Sandstotw, very ferruginous .••••..•........
Cellular ferruginous rock ....... -----· .... .

Do.
Do.

Formation No. 2.

222
2~3

2'24

225
226

227
22d
229.
2:lo
231

2:i2
23:{

Masses sui phuret iron, with sulphate ....... . Mouth of Vermillion.
Do.
Crystallized sulphnret iron, with sulphate .. .
Do.
Crystallized gypsum ... -_ ......•••. -.-- .. - •.
Do .
. . _.•. do ........................•...•...•••.
Do.
Crystallized gypsum, in plates .. ---· .•••••..
Do.
Large crystals f'elenite iu black clay ...... - •.
Do.
...... do ....... do .....•••• do ....•..•...•...
Do.
Ferruginous shale, with remains of fishes ....
Do.
J<'erru~inous shell limestone ...•• -....•.....
Do.
Yellow clay, with gypsum ............•.....
Do.
Conglomerate, with green siliceous pebbles ..
Do.
Conglomerate, with suarks' teeth.- ... __ .....
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Minerals a.nd geological specimens-Continued.
CRETACEOUS-Continued.

Fornwtion No. 2-Continued.
234
235
~36

2:n

~:~fl

239

Gray arenaceons limestone, with Cytherea
orbiculata.
Gray arenaceous limestone, with fish-scales ..
Dark gray indurated clay, with fish-scales ...
Arenaceous limestone, (234,) with Smpula ..•.
Conglomerate, with fish-teeth .......•.......
Arenaceous limetStone, gray, with Inoceramus
problematicus.

1flouth of Vermillion.

Do.
Black Hills, east base.
Dixou's Blufh1.
Do.
Black Hills, west base.

Fo1·mation No. 3.
240

241
242
~4:3

244
245
246
247
248
249
250

251
252

Soft yellow limestone, with Inoceramus problematicus.
Gray marl, with Ostrea congesta, and fish remains, (base of No.3.)
...••. do ........••................••.•.....
Scale of Cyclocladus, in 242 ................ ..
Fibrous carbonate of lime, with Ostrea congesta attached to surface.
Yello\'V marl. .............................. .
. . . . . . do .................................... .
Yellow marl, lighter ....................... .
Crystalline carbonate of lime, seams, in marl.
CQ·stalline c~rbonate of lime, greeuitsll, iu
marl.
Black plastic clay, upper part of No. 3 ...... .
Shale, argillaceous, with fitsh remains, over 250
Shale, argillaceous, wit.h fish remains, calcined
by combustion, of 250.

Big Sioux.
Mouth James River.
Do.
Do.
Durions Hills.

Do.
Bijoux Hills •
Do.

Do.
Do.
Near Bijonx Hills.
Do.

I

Do.

Fo1·ma.tion No. 4.

253
254
255

256
257
258
~59

260

261
262
263
2(:)4

265
266

267
268
26~

270
271
272
273

274
275

276

Blue clay, with Ptycltoceras mortoni ......... .
Yellow clay, wit.h crystals of gypsum ....... .
Whitibh alum clu~r, scams, in ~5:5 .......... ..
Hy<l. silicate of magnesia, masses, in formation No.4.
Crystals sulphate lmrytu. .................. .
\Vhitc aluminous earth, in seams ....•....•..
Aluminous clay, (255) .................... ..
Ferruginous concretions, througllout formation No.4.
Crystalline argillaceous limestone, (cone in
cone.)
Crystals of selenite in clay beds ..........•..
Seleuite and fibrous carbonate lime ......... .
Yellow chy, with selenite ................ ..
Dark argillaceous shale, with Inoctmm.us . ••..
Blne concretionary limestone, with Rostellcwia
Indurated clay ........................... ..
Decomposed shale, (253) .......••••...•·..•..
Brown hematite ... - .... _............ - .... ..
Brown hemat.ite, more earthy ....••..•......
Dog-tooth spar ................ - ........... .
Gray arenaceous limestone .••••...• - ....•••.
Gray arenaceous limestone, with carbonized
matter and shells.
Soft argillaceous shale ..................... .
Concretions of compact blue limestone, containing great numbers of fossils.
Concretions of compact blue limestone, containing large crustacean, (undescribed.)

Great Bend of Misiouri.
Do.
Bijonx Hills.
Do.
Do.
Do.
Do.

Do.
Shyenne River.
Fort Pierre.
Mouth Shyenne.
Twelve miles above Fort Pierre.
Month of Cannon Ball River.
Loug Lake, Mo.

no.

Fort Pierre.
Big Shyenne.
Do.
Mussel Shell River.
Milk River.
Cannon Ball River.
Yellowstone River.
Do.
Do.

EXPLORATIONS IN NEBRASKA AND DAKOTA .

..Minerals and geological specimens-Continued.
CHETACEOUS-Continued.
Formation No. 4-Coutinued.

277
278
2i9
280
2tH
282
2tl3
284
285
2~6

2Si

Crystallized carbonate of lime, yellow, forming nucleus of concretions.
Crystals of selenite ........................ .
Blue indurated clay, with fibrous gypsum ... .
Dove-colored laminated shale .............. .
Pett·ified wood bored by Teredo bisinuata .••..
"Cone in cone," (24l) ..................... ..
Indurated clay, with shells ...••...•.........
Soft micaceous sandstone, thin seam, in clay
bed.
Vertebra of Mososam·us ...... .............. ..
Wood bored by Zylophaga stimpsuni ...••.....
White aluminous clay .................... ..

Forks of Sllyeune.
Do.
Do.
Grand Hi ver.
Cannon Ball River.
Grand H,i ver.
Fort Pierre.
Do.
Mussell Shell River.
Fort Lookout.

Formation No. 5.

238
289
290
291
292
29:3
294
295

Yellow arenaceous limestone, with Venus .... Head of Little Missouri.
Yellow arenaeeous limestone, softer...... . . . .
Do.
Yellowish calcareous sandstone, with C.ttprina Cauuon Ball l{iver.
Yellowish calcareous sandstone, decomposed.
Do.
Soft tine saudstone, with RostellarirL . . . . . . . • .
Do.
Ferrnginou~; sandstone, with Cytherea . .. ....
Do.
Silicified wood, with bark . . .. . . . .. . .. . .. .. . Long Lake.
Silicified wood, bored by Teredo globosa . . . • • .
Do.
TEHTIAUY .

.A.-Lignite basin.
296 Yellow arenaceous clay on Cretaceous rocks.
297 ·Yellowish indurated clay, with ft·e~;h-water
shells, over 296.
298 Gray sand, fine, over 297 .................. ..
299 Coarse gray calcareous sandstone, witll
fossils.
:300 Soft arg;illo-ca.lcareous shale, with fossil shells.
301 Ferrugiuous shale, with couiferous plants ....
302 Dove-colored bandstone, with silicitied wood.
303 Yellow indurated sand, with estuary shell of
genus Cyrena.
:W4 Light-colored indurated clay, base of section.
305 Dark carLonaceous clay, over 304 .......... .
306 Lignite, over 305 ....... -----~ ............. .
307 Dark argillaceous shale, over 306 .•........•.
30tl Yellow indurated sand, with Paludiua and
Melania.
309 Grayish indurated sand ................... ..
:no Dove-colored calcareous shale, with Unios and
other fresh-water shells.
311 Argillaceous limestone, with fossil plants ....
312 Fine light-colored marl, under lignite bed ..•.
:H3 Lig;ni~e, bright and compact ............... .
314 Drab l!ldurated clay ...................... ..
315 Light-colored marl, with impressions of dicotyledonous leaves.
316 Earthy lignite ........................... ..
317 L~g;n~te ...... :--· ........................ ..
318 Ltgmte, more Impure ...................... .
319 Coucretionssulpburetiron, common throughout Tertiary series.
320 Septaria, spherical ....................... ..
321 Carl.>onaceous indurated clay, charged with
vegetable rernainR, fresh-water and laud
shells, Bulirnus, Physa, P~t]Ja, &c.

I

Long Lake.

D).
Top of Square Butte.
Thunder Butte.
Do.
Do.
Cherry Creek.
Fort Clark.
Do.
Do.

Red Spring.
Fort Berthold.
Do.
Do.
High Butte, Little Missouri.
Fort Union.
Do.
Yellowstone.
Do.
Do.
Fort Union.
Do.
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Minerals and geological spe<-imens-Continned.
TERTIARY-Continued.

A.-Lignite basin-Continued.
Mineraliz~d

wood ·----· ................... . Fort Union.
CarJwnized wood, from lignite bed ......... .
Do.
Light sandy marl ......................... .
Do.
Shell marl, containing fresh-water shells ..•.
Do.
Impure lignite ........................... ..
Do.
Light-colored fine clay, under lignitfl bed .. .
JJo.
Brown Hhale, with vegetable impre!lsions ... . Milk River.
Siliceous shale, containing much vegetable
Do.
matter.
:l:lO Gray shell limestone, soft .................. .
Do.
!331 Carbonaceous clay, with Unio, Paludina, &c .. Ynllowstone.
:tJ2 Coarse gray shell limestone ................ . Elk Horn Prairie.
333 Compact bluish limestone, with fresh-water Red Spring.
shells.
334 Gray cal~areous sandstone, with Unio, Palu- Yellowstone.
dina., &c.
:335 Soft argillaceous limestone, with Paludina Pardu River.
1'oclti fon11 is.
:J:l6 Crysta'liized carbonate of lime in concretions. Fort Union.
~37
Dove-colored argillaceous limestone, with imDo.
pressions of ferns, over :n5.
3:lB Brown calcareous sllale, with Taxi/err _... . . . . Yellowstone.
:~39
Silioified wood .............................
Do.
340 Silicified wood, partially carbonized......... 1
Do.
:{41 ...... do . . . • .. • • . • .. .. • • • . .. . .. . . • . . . . . • . . • .
Do.
:H2 ..•... do . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Do.
Do.
343 .. _. _. ito . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~l44
Silicified wood, with cavities lined with drusy l!'ort Union.
qnnrtz.
345 Dove-eolored rla.y, m~tamorpbosed hy burn- Mussel She1l River.
ing out of lignite lwds.
Do.
316 Brownil;h shale, metamorpl10sed by burning
out of 1ignite berls.
347 Scoria, black, tormed by burning ont of lig- Yel1owstone.
uite beds.
Do.
348 Scoria, yellowish, formed by burning ont of
liguite beds.
Do.
349 Scoria, black compact, formell by burning
out lignite heds.
Do.
350 Scoria, greeu vitreous ........ - ........... ..
Do.
331 ~coria, green vitreous, formed by burning
out of lignite befls.
Do.
352 Scoria, red, very porous ................... ..
Do.
:353 Scoria, brown. very Jlorons, formed by burning out of lignite ltefls.
Do.
354 Shale, burned, red, witl1 vegetable impressions.,
Do.
355 Shale, burned, bright red, with vegetabl" impressions.
Do.
3;)6 Sl1ale, burne£1, vermilion, with gypsum ..... .
Do.
:l56~ Shale, burued, black ferruginous ............ .
Do.
3;)7 Calcareous pumice from burnittg of limestone.

I

B.- Wl!ite Rh:er Basin.
Bed A.

358
359
360
361
362

Red sanrly clay, containing pebbles, base of On Shyenne River.
Titanolhe1·iunt berl.
Teeth of Titanothe1·ium prouti •••.•.•••••••••. OM Woman's Fork.
Coarse whitish sandstone, above 35H ........ . Shyenne River.
Do.
Coarse whitish concretionary sandstone ...•..
Do.
Soft whitish calcareous sandstone, with
scales of mica.
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JJfinerals and geological specimen.11-Continned.
TEHTIARY-Continued.
B.- Trhife River Basin-Continued.
3fi:J

3ti4
:~m>

3(i6

3li7
:{tiH

31iU

:J70
371

Gref'niRh pln~tic clay ...................••.. Shyenne River.
Grpenish plaRtic clay, upper part ........... . Sa~e Creek.
Plates of chalcedony ..................... .. Bear f!mek.
...... do ................................... .
Do.
...... do ........................•............
Do.
.Fihronscarhonate lime."-- ................. .
Do.
Dnrk chalcedony .......................... .
Do.
Mn !!lli'Si te ................................. .
Do.
CalcarPons conc1 etion, separating Bed A from
Do.
Bed B.
Bed B.

372
:~73

374
375
376

Pin kil'lh in1lnrat.ed marl ................... ..
WltitiRh in1lnra.t.erl marl, from over 372 .... ~ •.
Pinkish cal1·areons concrf'tion ............. ..
necornposNl marl, from 372 nncl 3i3 .....•....
Deromrosed marl, from 372 and 373, with
01·eodon.

Do.
Do.
Do.
Do.

Do.

Bed D.

377
378
379
3tl0

CrPa.m-rolorecl marl. ....................... . White River.
Do.
Siliceons limP~tonP, with fresh-water shells,
Planorbis, Lirnnm, &c.
Do.
Tnfa~Pons cmwrPtionarv lirnt>st.one ......... .
Do.
Cream-colored marl, coritaining Oreodcm .••.•.

Bed E.

381
382

:{8:{

31'34
385
386
387
388

389
390
391
392
393

Do.
Soft wl1ite g-rit ............................ .
Do.
Cong-lomerat.t>, a hove 381 ................... .
Do.
Conglomerate, with granit.ic pt>hhles ........ .
Do.
Soft white sandRtonP, with 01·eodon . ........ .
Calcareons conglomerate ..................... . Fort Laramie.
Conglomerate ............................. . Bijoux Hills.
Do.
CalcareonR concret.imlR. in mnrl, under :J86 •••.
Do.
Rnlphate haryta, :fi11iated cr~·!';tnls, in 387 .....
Grf'en siliceons concretion~, in limestone; con- Medicine Hills.
. taining fresh-water sl1ells.
. . . . . . (10 --------- --· ... --· ··-·-· ------ . . . . ..

Coarl'le w hi' ish sandstone ................. ..
Congl1nnerate ............................ ..
Qnnrtzose cong-lornernt.e ................... ..
~94
·white infnsorial earth, base of Bed E, local ..
!395 .. . . .. do ..... : ..... ·..... , .................. .

396
397
398
39!)
400
401
402
40:3

404
405
406
407
408
409
410
411

Do .
Ba(l Land Cref'k.
Griud Stone Hill.
Do.
Running Water.
Lonp :Fork .

Ill(lnrated marl. white-~-- ................ ..
Rilireons t.nfa .. ·............................ .
White marL..............
. ............ ..
\Vhitisl1 cl1erty limeRtone ................. ..
White foliated limestone .................. ..

Warren's Fork.
Niobrara Niver.
Loup l<'ork.

White tufaceous marl, containing fresh-water
Rltells.
Silicified wood ............................ .
..... do .................................. ..
Riliceons sinter ........................... ..
Carbonate of lime ........................ ..
Ferrng-inons cong-lomerate ................. ..
MicaceonR g-ranite ........................ ..
Hornhlendic rock ........................ ..
Limestone, with corals ..................... .

Lonp }'ork.

Do.
Niobrara River.

Running Water.

Do .
Sa.ge Creek.
Bear Peak.
Yellowstone River.
Do.
Do.

Do.
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1Jfine1·als and geological specimens-Continued.
TERTIA P.Y -Continued.

B.-1J7"hite River Basin-Continued.

412
413
414
415
416

417
418
419

420
421
422
423

Limestone, wi t.h Spirifer .................. ..
Limestone, with 01·thoclfratite ............ .. ..
Limestone, with <:iyringopora .................
Chalcedony ............................... .
Silicified wood ............................. .
Limestone, with red chert ................. .
Concretio•IS, from yellow marl ............. .
Siliceous sinter, from spriugs .............. ..
Sand, from sand-hills ..................... ..
Very fine g-ray saud, from sand dune ...... ..
Pri~:~matic iron-ore ........................ ..
Effioresceuce on soil ...................... ..

Yellowstone River.

Do.
Do.
Do.
Do.
Do.
Big Sionx.
Black Hills.

Do.
Powder River.
Mouth Big Horn.
Cannon Ball River.

Dr. Newberry rendered me valuable assistance in making out the preceding catalogue.
MAMMAL8.

The mammals of the collection have alreadv been examined by Professor Baird, and most of tlw species determined. The collection contains skins, skeletons, and skullR of nearly all the larger mammals of
the plains, with a large number of specimens of most of the smaller
ones. I will llere say a few words in regard to the present distribution
of some of tlle larger animals on the Upper Missouri. Many of them
are fast passing away, and in a few ~-ears must become extinct. The
buffalo, which has been so important an agent in the preservation of
the Indian~, is now gradually gathering iuto a smaller area; and although in the valley of the Yellowstone and along the Upper Missouri
thousands may yet be set>n, they are annually decreasing at a rapid rate.
In 1S50, buffaloes were seen as low down on the Missouri as the Vermillion Hi \'er, and in 1854 a few were killed near Fort Pierre, but at the
preseut time none, except now and then a. stray bull, are seen on the
Missouri Hiver below Fort. Clark.* They are, however, quite almndant
at this time 011 the Platte lUHr atfd ~tlong the valley of the Smoky Hill
}1'ork of the Kansas. Probably at this time all the larger animals, as
lmfl'alo. elk, deer, antelope, bighorn, and beaver, are more abundant in
the valley of the Yellowstone than in any other portion of the Upper
Missouri.
Descending the Yellowstone Uiver in the summer of 1854, I saw, for
the distance of 350 miles, the prairies on both sides of the river
covered with heros of lmffalo, and on the sand-bars large numbers of
elk, deer, and autelopes. Elk and wllite-tailed deer ( Cer·v·us leucurus)
a.re quite abundant en'n in the northern parts of Iowa, but the blacktailed deer ( Cervus macrotis) is seldom seen below Fort Pierre. It is
found chiefly in tiJ.e most rugged portions of the couutQ·, in the region
of the Black Hills, or in the vicinity of tlle mountains. TIJ.e interminable ravines of Sage Creek and the Shyenne River are noted places tor
them. The antelope is seldom observed l>elow Fort Pierre. It is,
however, the most al>undaut animal in tlle Sioux country, and confined to the open prairies. The bighorn, or mountain sheep, ( Ovis
"These animals occupy very different localities in different years and different sea-

sons.-Lieutenant Warren.
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montana,) is quite al)undant in the- almost inaccessible regions known
as tlw Mauvnises Terres, or Bad Lands, bnt are not hnnte<l much bv
the Indians for food. The bea,·er ·are increasing ver,y raphlly, and
mans of the mountain streams literally swarm .with them. Since the
days of the trapper are over, and the price of their fur has become so
reduced, the inducements to hunt them are not very great, aut! tlwy
are allowed to multiply undisturbed. Their flesh is t·aten to some extent by the Indians and traders, and in the absence of oth('r meat is
considered quite a delicacy. 'rhe raccoon is seldom seen beyond the
frontier. A few have been killed in the valley of \Vbite Itin~r, but
they seldom pass up the 1\lissouri aboYe latitude 4:20, The following is
a list of the mamnHth; coutaine<l in tile collectiou aud now deposited in
the Smithsonian Institution :
1. Sorex Haydeni, Baird, (n. s.)-llayden's Shrew.-Fort Pierre to Fort
Uniou, Nebraska Hat'tge on the Missouri ltiver, from latitude 44.20 t.J
48.00.-This small species of shrew is quite rare in Nebraska. lt is
seldom seen alive, though sometimes fouud dead along riYer banl{s. A
single specimen was caught at ~~~ort Pierre in the autumn of 1~56, au<l
a second one at Fort Guion near the mouth of tile Yellowstone. Tllree
specimens were secured.
2. Blat·ina brevica1tda, Gray.-Short-taile<l Shrew .-Illinois to N ebraska.-A single specimen of this species was obtained near Fort Berthold, on the Missouri, in latitude , longitude ; very rare.
3. Scalops argentatus, ·Aud. & Bach.-Silvery Mole.-Detroit to li'ort
Riley, and south to Prairie Mer Houge¥ Hauge in latitude from 42.20
to Louisiana¥ in lougitude 83 to 97.-0ne specimen of this beautiful
species was collected near the mouth of Big Sioux Itiver. I do not
tlJinl{ it occurs high up on the Mi:ssouri River.
4. Lynx rufus, Raf.- Wild Cat.-Atlantic to Paeific. Upper Missouri
to the Gila Hiver. Not on the Rio Grande ¥-The sldns of this animal
are n.·ry oftt'n brought to the different trading-posts on the Upper Missouri hy the Indians, though seldom seen by the traveler. There is no
portion of the country bordering on the Missouri Hiver, or its tributaries, where it does not exi~t to a greater or less extent. The Canada
Lynx (Lynx canadensis) has also been observed in several localities by
tbe traciers of the country.
5. Canis occidentalis Yar. griseo-albus.-:- 'Vhite and Gray Wolf.-North
America generally "l-Canis occidentalis vaf. nubilus.-Dusky Wolt'.Missouri River to the Pacific.-Tllis species, with its numerous varietiE:'s,
is exceedingly abundant throughout the region of the Upper Missouri,
above latitude 430, It is most abundant where the buffalo range,
and subsists mostly upon them. Their skins are made an article of
trade, hdng valued at $1 apiece.
6. Canis latrans, Say.-Cosote; Prairie VVolf.-Fort Riley, Kansas, to
the Pacific, and Upper Missouri to the Hio Grande of Texas.-rrllis
animal is mueh smaller, and the skins sell for only half the price of the
C. occidental-is. It is exceedingly abundant throughout the Upper
Missouri eountry, extending down into tile settlements, where they often
do mnch miscllief to the farmers.
7. Vulpes macrourus, Baird.-Prairie Fox.-Upper Missouri to Plains
of Columbia, 0. T.-This is much the finest animal of the genus in this
country. The sirius are remarl{able for the thickness and beauty of
their fur. The different varieties, as Silver, Cross, and Black Fox, are
well known among the traders, and are much 'valued. A skin of the
Silver variety is a great prize, often selling· for $100.
8. Vu~es t'elox, Aud. & Bacb.-Kit Fox; .Swift Fox.-Plains west of
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Missouri to the Casca<le Mountains of Oregon.-IJike the Prairie or
J~arking Wolf, this animal is fond of wandering down among the settlements and committing his depredations upon the farmers. It is much
hunted by the traders; but its skin is not very valuable, a\'eraging only
Hhout 25 eents per skin. It is very abundant around prairie-dog villag·E>H. and ~mbsists to a gr<'at extent upon the iuhabitants.
9. Putorius longicwula, l~ich.-Long-tailed \Veasel.-U pper l\Its~onri
and Platte, (Oarlton House, H. B. T., Hich.)-Not uucommon throHghont the Northwest, though seldom seen hy the traveler. Its skin is
highly prized by the Indians, who use it for making artielcs of dress,
tobacco pouches, aml for other ornamental purposes.
10. Lut1Yt canadensis. Sab.-Ameriean Otter.-Northern parts of the
United States to Florida, and west to the Roeky Mountains. ~ot uncommon in the streams that flow from the north into the 1\lissomi. r
cannot ascertain that it has been seen abo,Te the mouth of the .Niourara
Uiver on the Missouri. 'fhe only speeimen outained by our party was
taken in a beaver trnp in the .Niobrara, a bout eighty miles ahon~
its mouth. Ottt>r skins are imported iuto the countr.r evpry year hy
the traders, and are prized very highly by the Indiaus for omamental
purposes.
11. Jlfephiti.IJ me]Jhitica.. -Common Sknnk.-United States, east of the
Missouri plains and north of 'l'exas.-Very common throughout the
Upper Missouri country.
12. 'l'a:ridect americana, vVaterh.-:riissonri Badg(lr.-Iowa and Wisconsin to the Pacific coast, and from Arkansas to 4!)0 N. lat., (to 580 N.
]at.~ H.ich.)-rfhis animal is not rare, though not \'ery abmHlant on the
Missouri. It set>ms to be of very little economical value, except for food
to the staning Indian.
13 P.rocyonlotor, Storr.-Common Raccoon.-Massachusetts to Florida,
and west to Fort Kearney. Not in Southern Texas ~-Very ahnndant
in the vicinity of Council Blnfl's, wltere the skin is made a mmsiderable
artie](~ of trade with the Indian~. It is not fonud high up 011 the Missouri. The highest point that I luwe observed it was near the month
of the Niobrara Hiver, though I have been informed that they are sornetime8 seen in the vallt>y of White HiHr.
·
14. Ursu.v lwr·ribilis, Onl.-Grizzly Bear.-Plaius of Upper i\Iissonri to
the H.ocl{y l\Ionutains, and alongJheir. ~a~e, thence to the coast of California, (not of Oregon or \Vashington "?)-This formidable animal i:-; still
quite nbundant toward the sources of the Missouri. At the presrnt time
it is n~ry seldom, if ever, seen below Fort Pierre. Bnt one skin was
takt>H hy our parts.
W. Sciurusludm·icianus, Custis.-\Vrstrrn li'ox SquirrPl.-Mississippi
Vallt'y.-Very abmHlaHt about Oonncil Blutis. Graduallj· uecomes rare,
aud <~<·ases near the month of \Vhite Hh'er.
1H. Scinrus carolinensis, Gm.-Gray Squirrel; Black Squirrel.-·Er.stern
Uuited States to the Missouri Iti\Ter.-Two speeimeus of this squirrel
were tal~en, one near li'ort Lea,·enworth, and the other near tlte month
of the Platte. It is sehl<'m, if ever, seen auovc this point.
17. Sc·iuru8 fremoni'ii, TowHs.-Monntaiu Gray SquirreL-A specimen
obtained at Laramie Peak is supposed to belong to this point.
18. Sciunts lwdsonius, Pallas.-Hed Squirrel; Chickaree.-Labrador
(lat. 560) to Mississippi; and iu the United States from the Atlautic to
the l\lissouri Hiver -Se,Teral specirn(>ns snppm;ed to be identical witll
this speeics were collected in the Black Hills, and is quite abundant in
the oak woods of that region.
lU. 'l'amias qua<l1·ivUtct.tus, Hich.~:Vlissouri Striped SquirreL-Upper
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~lissonri to Rocky Mountains, and west to the Oascade range. AlonO'
the Uocky Mountains as far south as Fort Stanton, New l\It•xieo. La~.
3.)o :~0'.- Very cou11non in the " Bad Lands'' ami rocky portions of the
Uppt>r l\lissouri. Seldom, perhaps uen•r, seen below Fort Pierre.
~0. 8J>ennophilus franklilti, Weh.-Gray Gopher.-Northem Illinois
and \\~iseonsiu, and to .Minnesota and Saskatchewan.-Oile speeimen of
the auon~ :::<pecies was taken near the montll of the J..~oup Fork of the
Platte. Qnite rare.
~1. SJiermophilus tridcccm-lineatns, And. & Bach.-Striped Gopher;
Prairie Sqnirrel.-I!Jastern Michigan to the plains of tlw Missouri, a1Hl
south to Hell Uin,,r, Arkansns, aiHl Fort Thorn, N . .1\L-Very abnndaut
on all the prairies of the Northwest.
~~. 8phcrmophilus 1'ownscutlii, Bachman.-Townsend's Spt~rmophile.
Hoeky )lountaius to the north.-St.weral specimens were collected near
Fort I1aramie.
·
~J. Cynomys ludovicimws.-Prairie Dog-.-Milk Hivet' and Upper
Missonri; west toward the Hocky Mountains; south to H.etl Hi\'Cr;
south west to the Upper Hio Grande, a.ud a short distance into Son oro 1
-Very almudant from the month of the Niobrara to the mountains;
found in great numbers in the Yalley of the Yellowstone and aloug the
l\li~~onri abo\'C Fort Union.
·
~±. An:tomy.r; ftrwit,enter, Bachman.-Yellow-footeu .1\farmot.-Black
Hill~, Nebraska.-This animal is \'Cry rare, hut one specimen having
bct>n seen red on the Upper Missouri. 'fhe skins of only two iudi viduals
are in the museum of the Smithsouian Institntion.
~;;. Cagtor ca.nadensi.r;, Knhl.-Anwriean lleaver.-Throughout the
entire area of North Ameri<~a.-'rhc history of this animal is more interesting than that of any other on the Upper Missouri. In the palmy
day~ of the trapper, the uea.vet' became very scarce in the West; but
since the priee of their fur has become so low as to render the business
of trapping them an unprofitable pursuit, they have multiplied to au
enormous extent, so that aU the little streams tlowiug from the mountaim; literally swarm with them. 'l'heir skins, however, are still a considerable article of trade.
~u. Gcomys bursa•rius, Hich.-Pouehed or Pocket Gopher.-Missouri
to .:\Iinnesota and Nebraska.-Very ahnntlant on tile rich bottoms
around Council Bluff's and Big Sionx,~where they do much mischief in
the gardens. One specimen was taken near the mouth of Big Sioux,
aiHl a second on the Niobrara.
27. '1 1/wmomys rufescen.<?, Maxim.-Fort Union Gopher.-Fort Pierre
to Port Union on the 1\Iissonri.-This gopher seems to take the place
of the Geomys bnrsrtr-ius from Fort Pierre to the monntains. Two specimens were collected at Fort Union and one at Fort Handall on the
l\lissouri.
28. Jaculus hudsonius.-Jumping Monse.-Nova Scotia, (Labrador,
Pennant,) to Southem Pennsylvania, and west to the Pacific Ocean.Very rare. Only two specimens were obtained near Fort Union.
!W. Perogna,thus jlcwus, Baird.-Upper Missouri, along eastern slopes
of Hoeky Mountains to Sonora and Ohihuahua; and along the Rio
Grande to Matamoras.-Cqllecte(l on the Loup Fork during the summer of 1857.
30. Dipodomys ordii, Woodhouse.-Kangaroo Rat.-Platte River.
along the eastern slope of the Hocky Mountains, into Durango and
Coahuila, Mexico.-A single specimen was taken on the Niobrara
River.
31. JJlus 11Htsculu_s, Linn.-Common Mouse.-North America generally.
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(Tntrodnced.)-Ahundant at all the fur-trading posts on the Missouri.
t·atfu.-;, or Common Itat, is ahw introduced.
32. He.c;pe·romys sonorien~;is, I,eConte.-Sonorian 1\Ious~.-Upper Missouri and Rocky Mountains to Bl Paso aud Sonora.-Very abundant
ncar Fort Union and along the Yellowstone. Twenty-five specimens
collected.
3:3. Ilesperomyslcucogaster.-)lissonri Mouse.-Plains along the Upper
Missonri.-Very rare; IJnt two spPcimens secured; one near Bijoux Hills,
the otl1er on Vermillion prairie, and are the only specimens in tlw museum
of the Smithsonian Institution.
~)4. Ncotonut cineren.-Hoeky Mountain Hat.-Bastcrn slope of Northern Hoeky Mountains awl Upper Missouri.-Not rare, bnt seldom captured; usually found among the dt·y trees on the ri \·er-h;>ttoms. The
only specimen secured \Yas taken at Fort Sctrpy, near· the mouth of tlw
Big Horn Hiver, on the Yellowstone.
35. At·vicolo lfaydcni, Baird, (n. s.)-Fort Pierre, N ehraska.-But one
specimen of this speeies has m·er been <let<•cte(l.
:36. Lepus campestris, Bach.-Prairie Har<:>.-Upper Missouri and SaskatchC\van plains to the Casmule range of Oregou.-This hare, though
not extremely abundant, is not uncommon in the Northwest, from the
month of Niobrara Ui\Ter to the mountains. Four specimens were collected on the Yellowstone.
37. Lepus sylvat·iczu~, Bach.-Gray Rabbit.-From Massachusetts
throughout the United States as far as Indianola, Texas~ and west to
the Missouri as far as Fort Union, Nebraska.-Found all along the
Missouri H.iver to the monntaim;, but mo.:;tly confined to tlle wooded
bottoms of the rhTers and streams. Eight specimens are in the collection of the expedition.
38. Lepus artemisict, Bach.-Sage Hare.-Regions west of the l\Iissouri to the nocky Mountains, and to the Cascade Mountains of Oregon along the Columbia on the north, and to the city of Chihuahua on
the south.-Abilndant in the Bad Lands and on the sage plains of the
Upper Missouri Itiver. Five speeimens were obtained. by the expt>llition.
39. Cenms cana.densis, Erxl.-American Elk.-Not·theru portions of
United States to Upper Missouri, and west to the Pacific. Found in
the Alleghenies of Pennsylvania and Virginia. (North to 57°, Hieh.)_M()st~btul~lant iu t.l.•e vall~y of the Yellowstone and along the ::\Iissouri .
Hiver above Fort Uuiou. Not rare, though less abmulant as low down
the Missouri as Council Bluff's. 1'he collection contains two pitirs of
skins, two of skeletons, with numerous separate skulls, and alJont
twenty pairs of antlers.
40. Cervus leucu.rus, Donglass.-'Vhite-tailcd Deer.-Upper Missouri
and Platte to the Columbia Hiver and \Vashiugton Territory. v..restern
Texas and New Mexico ~-Very abundant along the river-bottoms;
most common from Council Bluff's to Fort Pierre. Four skins, with
numerous separate skins and antlers, were obtained.
41. Cervus macrotis, Say.-Mule Deer.-Upper Missouri and Platte to
tbe Cascade range, (head of Des Chutes Hivt~r.) Oregon Territory.
Not extending to the Pacific. Headwaters of Arkansas.-::\Inch more
abundant on the Upper Missouri than the Cervus leucurus. :Fonr skins,
two skeletons, and about thirty separate skulls and horns were collected.
42. Antilccapra a.mericana, Ord.-Prong-horn AntelopA; Cabree.Plains west of Missouri, from the Lower ltio Grande to the SaskatclJewan, and west to the Cascade and Coast range of the Pacific slope.-This
beautiful and fleet animal is foun(l everywhere on the open grassy plains,
Mw~
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from the mouth of the Niobrara H.in~r to tlw mountains. Onr coll('dion
contains eight skins entire, one skt•letou, and a large nnmber of skulls.
43. Oris uwnflwa, Cnder.-Big·h1)ru; Mountain Shet\p.-Broken
ground on the Upper ;.\Jissonri autl Plattt•. Ho(~ky Mountains genpr·alh·.
As far west, at. least., as Uoast. atHl Uasea1le :\[ountains of the Pacific
slopl'.-Vt•ry abundant in the rng·g·(\ll atHl inaccL•ssible portious of t.Iw
Uppl'r Missouri, espt>eiall,v the "B:ul LatHls."
4!. Bo..-; aJnm·icanns, Gmt>lin.-Amt>rie:tn Bnll'.1lo.-Formerlv found
throughout uearly the whole of North Anwriea, l'a:'lt of the l{L>eky
Mountains. Now eontint>1l to the plains Wt'..;t of the l\lissouri alld alouo·
tlw slo,ws of the Hocky Mountains.
~=>
4.). resJJertilio pruinosus, Say.-All OYer tlw United States east of the
Roeky l\lon 11 tai liS.
4G. respertilio nocth•agans, LeConte.-Oommon thronghont the conn try
east of the Hoek\· 1\Iountains.
47. Vespertilio ;wraboracen.~is, Gmelin.

BIRDS.
No. of
spt~eiluL·ns.

1.-0atlw.rtes aura, (Linn.,) Illig·. Turkey Buzzard. All of North
America, except the arctic regions . . . . . . . . . . . . . . . . . . .
2.-Falco (Falco) anatum, Bonaparte. Dnck Hawk. North
America, east of the Hoeky l\Ionn tains, . . . . . • . . . . . . . .
3.-Falco (Ilypotriorchis) columba.ritts, !;inn. Pigc~n Hawk.
Temperate North Anwrica, Mexieo, Central America,
Northem South America ... _... . . . . . . . . . . . . . . . . . . . . . .
4.-Falco ( Gennaia) 11olyagrus, Cassin. rrairie Falcon. vV est<>rn North Ameriea ... _ . _....................... . . . . . .
5.-Fa.lco ( 1'innuncuhts) sparvcrius, I.inu. Sparrow Hawk.
Eutire continent of America.................... . . . . . .
6.-Accfpitcr mexicanus, Swains. vVestern North America.. . .
I.-Buteo swainsoni, Bonap. Swainsou's Buzzard. Northern
and vV estern North A meriea. . . . . . • . . . . . . . . . . . . . . . . . . .
8.-Buteo bairdii, Hoy. Baird'~ Buzzard. Northern and \Vest·
ern North Ameriea. ...... .... ...... ... ... .............
9.-··Buteo ( Poecilopternis) borcali.r.;, (Gmelin,) Vieill. H.ed-tniled
Hawk. Bastem North America; fur eountrics; Cul>a;
J a rna i ea . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10.-Arclu:butco ferntr;ine1ts, tl;icht.,) Gray. California Squirrel
Hawk. \Vestern North Ameriea......................
11.-Circus lwdsonius, (T.. inn.,) Vieillot. l\1arsh Hawk. All of
North America and UnlJa........................... .•
1:.!.-Bubo 1~irginianus, (Gmelin,) Bon. Great Horned Owl. The
whole of Nortll America. Hnns into varieties, atlanticus,
pacificus, a'rci'icus, rnagellctnicus . . " . . . . . . . . . . . . . . . . . . . . .
13.-0tus tcilson-ianus, Lesson. Long-eared Owl. The wlwle of
'l'em perate North America. . . . .. . . . • . . . . . . . . . . . . .. . . . .
14.-Brachyotu.r; cassinii, Brewer. Short-cared Owl. The whole
of 'l'emperate North America; Greenland; Cuba.......
15.-Syrnium nebttloswn, (Forster,) Gray. Barred Owl. Eastern North America; Fort 'l'ejon, Cal .......... - .... -..
lG.-Athene hypugcca, Bonap. Bnrrowing Owl. From Mississippi Hiver to the Hocky Mountains...................
17.-Conurus caroz.inens-is, (I .. ilm.,) Kulll. Parakeet. Southern
and Southwestern States, as far west as tlle Missouri. -..
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18.-Cocc.l;gutJ americanus, (Linn.,) Bonap. Yellow-billed Uuckoo.
:Eastern United States to the Missour·i plains...........
19.-Cocc.lJgus erythrophthalmus, ( \Vils.,) Bon. lllack-bille<l Cuckoo.
United States to the Missouri plains ................ ,..
20.-Picw; ( Triclwpicus) villosu.{[, Ijiun.
Hairy Woodpeck(:>r.
Northern and western regions; var. major, med·ius,
n~ in or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21.-Picus ( Trichopicus) pubescens, Ijinn. Downy ·woodpecker.
Eastern United States, toward the eastern slope of the
Hoeky Mountains. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
22.-P.icoidcs don;alis, Baird. Striped rrhree-toed \Voodpecker.
Jjaramie Peak, H.ocky Mountains... . . . . . . . . . . . . . . . . . . .
23.-Sphyrapicus Vttrius, (Linn.,) Baird. Yellow-bellied 'VoodIH~ckPr. Atlantic Ocean to the eastern slopes of Hocky
.1\lonntains; Greenland ....... ~.... . . . . . . . . . . . . . . . . . . .
24.-Spltympicus thyroideus, (Oass.,) Baird.
Brown. headed
Woodpecker. Uascade and Uoast range of Ualiforuia
and Oregon ........................ _. . . . . . . . . . . . . . .
25.-Centurus carolinus, (Linn.,) Bon. Ued-bellied Woodpecker.
North America, from Atlantic coast to the eastern slope
of the Hocky Mountains.... . . . . . . . . . . . . . . . . . . . . . . . . . .
26.-Jlfelanerpes erythrocephalus, (I..Jinn.,) Sw. Ued-headed Woodpeeker. North America, from the Atlantic to the eastern slope of the Hocky Mountains.... . . . . . . . • . . . . . . . . .
27.-Melanerpes torquatus, (Wils.,) Bonap. Lewis' \Voodpecker.
Western America, from Black Hills to Pacific.... . . . . . •
28.-0olaptes auratus, (Linn.,) Sw. Flicker. Eastern North
America to the eastern slopes of the Rocky Mountains;
G reenlau d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
29.-Colapte.{[ mexicanus, Swain. !ted-shafted Flicker. '\Vestern North America, from the Black Hills to Pacific. . . . .
29a.-Oolaptes hybridus, Baird. Cross between two pre~eding.
Upper 1\iissouri ...............•......................
30.-0lteatura pelasgia, Stephens. Chimney Swallow. Eastern
Uuited States to the slopes of the Rocky .1\lountains;
B ij o nx Hills, 0. T ................ -..... : ....... : ~ ~ . " . .
31.-Antrostom'Us nuttcdli, (Aud.,) Cassin. Nuttall's ·whip-pooPwill. High central plains to the Paeific coast.. . . . . . . .
32.-0horrdeUes popet~te, (Vieill.,) Baird. Night Hawk. North
America generally. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. . .
33.-Ceryle (lllegaceryle) alcyon, (Linn.,) Boie. Belted Kingfisller. Entire continent of North America ".... . . . . . .
34.-Tyrannttts caroz.inensis, (Linn.,) Baird. Kingbird. Eastern North America to Uocky Mountains................
;)5.-Tyrannus verticalis, Say. Arkansas Flycatcher. \Vestern
North America, from the high central plains to the
Pacific ........... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
36.-Sayornis fuscus, (Gm.,) Baird. Pewee. Eastern North
A n1 eri ca . . . . . . . . . . ~ . . . . . . . . . . . . . • . . . . .. . . . . . . . . . . . . . .
37.-Sayornis sayus, (Bon.,) Baird. Say's Flycatcher. Upper
l\lissouri River aud central high plains westward to the
l">acific and south to Mexico . . . . . . • . . . . . . . . . . . . . . . . . . .
38.-Contopus richardsonii, (Sw.,) Baird. Short-legged Pewee.
high central dry .plains to the Pacific; Rio Grande valley southward to Mexico; Labrador... . • . . . . • • . . • .. . . . •
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3!J.-Em}Jil1onax mitl.imus, Baird. Least Flycatcher. Eastern
United States to Fvrt Bridgt'r . • . . . . . . . . . . . . . . . . . . . . . .
40.-Turdus ( Tu.rdus) mnstelinu,'l, Gm. 'Vood Thrush. Bastern Uuited States to .l\Iissonri................ . . . . . . . . .
41.-Turdus ( Tul'dus) fu.~cescens, Stephens. \Vilson's 'fhmsh.
Eastern North America to the l\lissonri; north to fnr
countri«c>s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
42.-Turdwl ( Turdus) swainsonii, Uab. Olh·e-baeked 'l'hrnsh.
Eastern North America to Fort Bridger; south to :\lt•x·ico aud Peru; north to GrceulatHl; accidental in Europe
aud Siberia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
43.-Turdns ( Turdns) alicicc, Baird. Gray-checked Thrush.
l\Iississippi region to the Missonri...... . . . . . . . . . . . . . . .
44.-Turdus (Planesticus) migmtorius, Linn. Hobin. Coutiuent
of North America to Mexico...........................
45.-SiaUa, sial-is, (Linn.,) Bainl. Blnebird. Bastern .North
America. to west of Missouri; Fort Laramie . . . . . . . . . .
46.-Sialict arctica, Sw. Hocky Mountain Blnebird. Upper
Missouri to Uock,v Mountain range, aml south to Mexico;
rare on the coast of California...... . . . . . . . . . . . . . . . . . .
47.-Regulus ca.lenllula, (Linn.,) J.. icht. Hnby-crowued vVren.
United States, from Atlantic to Pacific.... . . . . . . . . . . . .
48.-Antlws ludovicianus, (Gm.,) Licht. Titlark. North America
generally; Greenland; accidental in l~urope. . . . . . . . . .
49.-lllniotilta varia, (Linn.,) Vieill. Black and White Creeper.
Eastern :North America to Missouri Hiver; south to
Guatemala. Var. longirostris, Baird. Florida . . . . . . . . .
50.-Parula americana, (I.,inn.,) Bonap. Blue Yellow-backed \Varbler. Eastern North America to Missouri H.iver; soutll to
<:tuaten1ala ...... , ... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
51.-Geothlypis trichas, (Linn.,) Cab. Maryland Yellow throat.
North America, from Atlantic to Pacific.... . . . . . . . . . . .
52.-Icteria long'icaullct, (Lawr.) Long-tailed Chat. High central plains of United States to the Pacific; south into
Mexico ...... ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
53.-Hdmintlwphagacelata~ (Say,) Baird. Orange.-erowned \Varbler. Mississippi H.iver to the Pacific; south to Northern
1\fexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
54.-Seiurus aurocapillus, (Linn.,) Sw. Golden-crowned Thrush.
Eastern North America to the Missouri. . . . . . . . . . . . . . . .
55.-Seiurus noveboracensis, (Gm.,) Nutt. Water Thrush. Eastern
United States to the Missouri, and south to Guatemala,
perhaps to Brazil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •
56.-Dendroica coronata, (Linn.,) Gray. Yellow Rump. Eastern
North America to the Missouri plains ; stragglers seen on
Puget's Sound...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
57.-Dendroica audibonii, (Towns.,) Baird. Audubon's Warbler.
Pacific coast of United States to Rocky Mountains; south
to Mexico. . . . . . . . . . . . . . . . . . . . • . . . . . . . .. . . . . . . . . . . . . . .
58.-Dendroicct pennsylvanica, (Linn.,) Baird. Chestnut-sided
Warbler. Eastern United States to the Missouri. . . . . • •
59.-Dendroica striata, (Forster,) Baird. Black Poll Warbler.
Edstern North America to the Missouri high plains;
Cuba; Greenland...... . . . . . • • . • . . . . . . . . . • • . • • . .
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GO.-Dcndrowa. lc.<>iM·~, (Gm .. ) Baird. Yellow Warbler. United
StateH, from Atlantic to Pacific; south to Guatemala and
\V <' s t In d i es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...
Gl.-Dmub·oiea. mtwulm;a, (Gm.,) Baird. Black arH1 Yellow Warbler. Bastern United States to the :i\lissouri; south to
Guatemala ......................................... .
G3.-Setoplwga ruticilla, (T.~inn.,) Sw. lte<lstart.. Bastcrn United
States to Fort Bridger; \Vest Indies in winter ........ .
G3.-P.1Jnmr;a ludo·IJiciana~ t Wils.,) Bon.
I..~onisiana Tanager.
From the Black Hills to the Pacific; south to Mexico ..
G4.-llirundo horreorU1n, .Barton. Barn Swallow. Nortll America, from Atlantic to Paeitie ......................... .
G5.-1Iirundo lun{frons, Say. Ulifl' Swallo\v. North America,
from Atlantic to Paeitic ............................ .
GG.-Cot.1Jlc 1·ipa.ria., (Linn.,) Boie. Bank Swallow. North America generally ....................................... .
G7.-Prognc purjJurea, (Linn.,) Boie. Purple Martin. North
A me rica generally ................................... .
GS.-Ampelis cedrorum, (Vieill.,) Ba.ird. Cedar Bird. North
Ameriea generally; south to Guatemala, .............. .
G9.-ll(tiiculet!tcs townsend-i-i, (And.,) Uab. Townsend's Fl;ycateher.
Uuitcd States, from Rocky l\Ionntains and Black Hills
to the PacH1c; south to the borders of Mexico ........ .
'iO.-Gollyrio borea.li.~, (Bon.,) Baird. Great Northern Sllrike.
Northern regions, from Atlantic to Pacific; in winter
south, throug·h most of the United States .....•........
71..-Colly1·io excubitoroi.dcs, (Sw.,) Baird. \Vhitc-rnmped Shrike.
Missouri plains aud fur countries to Pacific coast; eastward into Wiseonsin, Illinois, and Mieuigau C?) ..••.....
7~.- Yirco gilvus, (Vicill.,) Bon. \.Yarhling Plycatcuer. Atlantic
to l_>aci1ic eoast of the Uuited States; var. swainsonii,
UolnmlJia Uiver .................................... .
73.- Vireo ( Lan-ivireo) soUtariu.s, (\Viis.,) Vie ill. Blne- headed
Flycatcher. United States, from Atlantic to the Pa.eific
74.-Jllimus ca.rorinen~:;is, ( Lt nn.,) Gray. Ua tlJird. Eastcm
U11ited States to Fort-llridg-er.-::~;;·~~-- ..•.............
75.-0reo.<;coptes montanus, (Towns.,) Baird. l\Ionutain J\1 ockiughinl. Hoeky Mountains, from Fort llridg·er south
to Mexico; along valley of Gila, and Uolorado; San
Dieg·o, California ....... _........................... .
7G.-Ilm]JOrhynelms nifus, (Liun.,) Cab. Brown 'rhrnsh. Bastern North America to Missouri River, and perhaps to
hig-h central plains, unless replaced lJ_y a long-tailed
Yariety, (11. longiclmrht) .•............................
77.-Salphwtes ubsolctus, (Sa,v,) Uab. Hock \Vren. High central plains, through the Hocky Mountains to the Cascade range, (bnt uot ou the Pacifie coast'?) Fort Tejon.
78.-0istotlwrus (Telnwtudytes) palustris, (\Yils.,) Cab. LonglJille<l l\Iarsh ·wren. North America, from Atlantic to
Pacific; uort.h to Greeulaud .....•...... - ..... - ...... .
19.-Cistothoru,~ ( Cistothorzts) stellaris, (Licllt.,) Uab.
ShortlJilled l\I~trsll \Vren. Bastern United States to the Loup
l•'ork of l~lattc ........ - ............................ - .
80.-TJ·o,qlotlytes ai.~'don, Vieill. House \Vren. Ea~tern United
States to tlw Missouri, or to the high central plains .....
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81.-Troglorlyte.~

parkmanni, And. Parkman's \Yren. \Ye~t.<•rn
America, from the high central plains and Upper l\Iisso mi to the P a c i tic . . . . _... _. __ .. _. . . . . . . . .......... .
8'2.-Sitta canade11sis, Linn. Hc.•c.l-lwllicd Nnthateh. North
Anu•rica to the Hocky l\lonutaius, probably also to the
I> aei tic •••••.....•...•••.•.•.••.....•••••..••••.•...•
83.-Polioptilrt crcrulea, (Linn.,) Selat. Blne-gray Flycatcher.
(_:'"nited States, from Atlantic t.o lHissomi, and 011 the
southern border from thP G·ulf of l\lexico to the Uoast
Htonutains of Ualit'ol'llia, south to Gna~·.emala ........ _.. .
84.-LojiltojJ!wnes bicolor, (Linn.,) Bon. Tnfted Tit.m.ouse. l;Jastl't'll North A me rica to the l\fissonri H.i n~r, or el:i;c replaced there by a L. mis:mricnsis .. ................ _..•
8:J.-Parus scptentr-iolwJis, Harris. Loug-ta.iled Uhickadee. l\Iissonl'i lth·er to the Hoeky l\Ionntaius, or else re-placed
thl'l'e by P. albescens _..... . . . . . . . . . . . . ............. .
8G,.-EreiiWJihila cornuta., (\Viis.,) Boie. Sk,\' T;ark. Evm·ywlwre
on the pmiries and desert plains of North Amel'ica; Atlantic States in winter. A smaller variety Oil the westE:'.l'll pI a i 11 s ....... _. . . . . . . . . . .. . . . . ....... , ....... _ ... .
87.-Carpodacus ptujntreus, (Gm.,) Gray. Purple Finch. Nortl!
Alllt'ric.~a, from Atlant-ic to the high eentral plaiHs .....
88.-Chrysomitris tl'"isUs, (I.Jiuu.,) Bo11. Yellow Bird. North
A HH.'rica generally. . ................... _........... .
89.-Chrysomitris pinus, (\Viis.,) Bon. Pine li'iuch. North
America, from Atlantic to Pacific .......... _........ .
90.-Curl'irostra. americana, (\Viis.) lted Crm;shill. North
America generally, coming sonthw;ml i11 winter. Hesi<leut in the mouutai11s of Pcnusyl vauia. Perhaps var.
me.x:icana in Rocky .Mountains ........................ .
91.-Curvirostra leucopte1·a, (Gm.,) \'Viis. \Vhite-wingc•l Crossbill. Northern parts of North America generally ..... ..
92.-Plectrophanes ( Oentropha.ne.os) orna.tns, 'fowus. Uhestuutcollared Bunting. Plains of the Upper Missouri. ...... .
93.-PlectropltC!dJC~ .{Ccnb·ophancs) mcla.nomu.'l, Baird.
Eastern
slope of the Hocky Mountains; Mexico, ou the taule1a 11 d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . ...
94:.-Plectrophanes (Rh.1Jnclwplwnes) maccownii, J;awr. Eastern
slopes of Hocky l\louutains; from Fort Thorn, N. M., as
far east as the· Black Hills, north of the Platte ........ .
95.-Pa.8serculus sava.nna,, (\'Viis.,) Bon. Savannah Sparrow.
Eastern North America to the Missouri plains ......... .
96.-Pocecetes gra.mineus, (Gm.,) Baird. Grass Fineh. United
States, from the Atlantic to the Pacific; or eh;e one
species to the high central plains, and another from this
to the Pacific ..................... - ................ .
97.-0oturniculus passerinus, ('Viis.,) Bon. Yellow-wing-ed Sparrow. Eastern United States to the hig·h central plains,
(Loup Fork;) also along the valley of Gila and Colorado
98.-0oturniculus henslowi, (Au<l.,) llon. Henslow's Bunting.
Eastern United States as far north as \Vashiugtou;
westward to the Loup Fork of Platte ............... .
99.-0honde8tes grammaca., (Say,) Eon. J;ark Fineh. From
\Visconsin and the JH'<liries of l\Iichigan to Pacific coast;
south to Texas and .Mexico on the plains .••.•.•.......
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100.-Zonotricltia leucopltrys, (Forster,) Sw. White-crowned
Sparrow. United States, from Atlantic to the Roeky
Mountains, where they become mixeu up with Z. gamuelii; GreenlarHl ... - ..... -............. - . . . . . . . . . . .
101.-Zonotrichia gambelii, (N utt.,) Gam bel. Uocky Mountains
to the Pacific coast; Fort Bridger.... . . . . . . . . . . . . . . .
102.-Zonotrichia quentla, (Nutt.,) Gam b. Harris' Fiuce. l\lissouri Uiver, above Fort Leavenworth..... . . . . . . . . . . .
103.-Zonotrichia albicolli.'l, (Gm.,) Bon. White-throated Sparrow. Eastern United States to the Missouri..........
104.-Junco orefJOn'us, (Towns.,) Sclat. Oregon Snowbird. Paeifie coast of the Unitt>d St:-ttes to the eastern side of the
Itocky Mountains; strag·glers as far east as Fort Leavenworth in winter, and Great Benu of Missouri.... . . . .
105.-Junco caniceps, (Woodh.,) Baird. Uocky Mountains, from
Black Hills to Fort Bridger and San :Francisco; mountains of New Mexico.................................
10G.-Junco h!tenwl-is, (Linn.,) Sclat. Snowbird. Eastern ruitecl
:::)tates to the Missouri, aud as far west as Black Hills..
107.-Spizella monticola, (Gm.,) Baird. Tree Sparrow. Eastern
North America to the Missouri; also on Pole Creek and
Little Colorado River, New Mexieo............. • . . . . .
108.-S)Jizella, pusil/a,, (Wils.,) Bon. Field Sparrow. Eastern
North America to the Missouri Uiver.................
] 09.-~~plzella socialis, (Wils.,) Bon. Chipping Sparrow. North
America, from Atlantic to Paeitic ... -.. . . . . . . . . . . . . .
110.-Spizella. pallirla., (Sw.,) Bon. Clay-colored Bunting. Upper Missouri }{iver and high central plains to the Saskatchewan country.~.... . . . . . . . . . . . . . . . . . . . . . . . . . . •
111.-JJlelospiza (Melospiza) melodia., (Wils.,) Baird. Song Sparrow. Eastern United States to the high central plains..
112.-lJlelospiza (Hclospiza) lincolnii, ( Aud.,) Baird. Lincoln's
Finch. United States, from Atlantic to Pacific, and
south through Mexico to Guatemala ................. .
113.-·lllelospiza (Helospiza) palttstris, (\Viis.,) Baird. Swamp
Sparrow.. Eastern United States, from the Atlantic to
the 1\lissouri ...................................... ·. .
114.-Calamosp'iza bicolor, ('l'owus.,) Bon. Lark Bunting. High
Central Plains to the Uocky Mountains; southwesterly
to valley of Mimbres and Sonora....... .. . . .. . . . . . • . .
115.-Eu.~piza ame·ricana, (Gm.,) Bon. Black-throated Bunting.
United States, from the Atlantic to the border of the
high central plains •.....•.....•..... _. . . . . . . .. . . . . . .
11G.-Guiraca ( Goniaphea) ludovicia-na, (Linn.,) ::3w. Rose-breasted
Grosbeak. Eastern United States to the Missouri
plains; south to Guatemala.........................
117.-Guiraca (Gonia:phea) melanocephala, Sw. Black-headed
Grosbeak. High central plains, from Yellowstone to
the Pacific; table lands of Mexico. . . . . . .. . . . . . . . . . . •
118.-Guiraca crerulea, (Linn.,) Sw. Blue Grosbeak. More
Southern United States, from Atlantic to Pacific; south
to :1\lexico _. . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . •
11H.-Cyanosp·iza a.mama, (Say,) Baird. Lazuli Finch. High
central plains, to t.he Pacific. . . . .. . . . . . . . . . . . . . . . .. . .
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120.-Cardinalis v-i,.glniantts, Bonaparte. Red Bird. l\Iore southcru portious of the United States to the l\Iissonri; probably along· valley of Rio Grande to Hocky Mountains ..
l21.-P£pilo erytlwophtlwluws, (Linu.,) Vieill. Ground Hobin.
Eastern United States to the l\fissonri H.h·er __ ...... .
122.-Pipilo ardicus, Sw. High ceutral plains of Upper 1\Iissouri, Yellowstone, and Platte; Fort Bridger ......... .
123.-Pipilo dtlorurus, ('fowns.,) Baird. Blanding's Fiuch. Valley of Rio Grande and Gila.. Rocky l\fountains north
to the South Pass; south of l\Iexico ................. .
124.-Dolidwuy.v oryzivm·us, (Linu.,) Sw. Boblink. Eastern
LTuited States to Fort Bridg(•t·, Utah........... . ....
125.-Molotltrtts pecoris, (Gm.,) Sw. Cow Bird. United States,
from the Atlantic to Ualitornht; Fort Bridger ....... .
126.-Agelltius 1Jlwmiceus, (Linn.,) Vieill. Swamp Blackbird.
United States, from Atlantic to Pacitic .............. .
127.-XantlwceJJlw.lus ictt~roccplwlns, (Bon.,) Baird. Yellow-heade1l
Blackbird. Western America, from 'l'exm;, Illiuoi:.;,
\Viscousin, and North Ued Ui\·er to Califomia; south
iuto Mexico; Greenland...... . ................... .
128.-Stttrnella magn.a,, (Linn.,) Sw. Meadow Lark. !~astern
United States to tlle high central plains; south to
lfex ico ; Cuba ' . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . ....
129.-Stu.rnella rteglecta, And. vVestem Lark. Western America, from high central plains to the Pacific; east to
Pembina, and perhaps to \-Viseonsin ................. .
130.-Ieterus spurius, (Linu.,) Bon. Orchard Oriole. Uuited
States, from the Atlantic to the high ceutral plaius;
probably throughout 'l'exas; sonth to Guatemala ....
131.-Icterus Baltinwre, (Liuu.,) Daudin. Baltimore Oriole.
From Atlantic coast to the high central plaius, and iu
their borders; south to Guatemala ....•••...........
132.-Ictcrtts Bullockii, (Sw.,) Bon. Bullock's Oriole. Hig·h
ceutral plains to the Pacific; rare on Upper Missouri;
south into Mexico . . . . . . . ......... - ............... .
"'~·}:33-;~Smlecoplwgus ferrtt{tineus, (Gm.,) Sw.
Rusty Blackbird.
From Atlantic coast to the Missouri ................. .
13±.-Scolecophagu.y cyanoceplwlw.;, (\Vagi.,) Cab. Brewer's BlaekOil'(l. Hig·h central plains to the Pacific; south to .Mexico; Pem IJina; l\Iiuuesota ........................... .
135.-Qnisca-lus versicolor, (Linn.,) Vieill. Crow Blackbird.
Atlantic to high central plains; Fort Bridg·er ........ .
1:36.-Cor·vus ciu·nivorus, Bartram. Ameriean HaYen. Entire
continent of North America; rare east of the Mississippi ...............................•..............
137.-Corvus am.ericanus, Aud. Common Crow. North America
to tl.te )fissouri region ; alRo on the coast of California !
(Not found on the high central plains¥) ......•........
138.-Picicormts columbianu.s, (\Viis.,) Bon. Clark's Crow. From
Rock~· l\:fonutaius to Pacific; east to Fort Keamey ....
139.-Pica kndsonica, (Sabiue,) Bon. Magpie. Arctic regions
of North America; the United States, from the high
central plains to the Pacific, uorth of California ...... .
140.-Cyanura macrolophus~ Baird. Long-crested Jay. Ce!ttral
line of Rocky Mountains to the table-lands of lVIexiCo ..
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14:1.-Pensoreu.r; crmrulensu;, (Lmn.,) Bon. Can<Hla .JaY.

~orth-

Xo. of
sptciwtns.

em A meri<~a into the nortlH·m parts of the Gnite<l Srates,
fi:olll Atlantie to Pacific; farther south in Hocky .:\Ionnt-

auts .............................................. .
1-!'.:..-].,}do]Jislcs 11l1.fJNdoria, (Linn.,) S\r. \Vild l'ig·pon. ~orth
.A llH'I'iea to llip;h eentml plaim; . . . ..... _............ .
14:3.-Zuutidura Cll.rolinmtsis, (Linn.,) Bon. Common Don~.
'flmmglwut Uuited States, from Atlautie to Paeitie ·
(; 11 ha .................. _..... _. . .. . . . . . . . . . ........ :
14-L-'Tdroo olN;curu.<;, bay. Husky Gron~e. Blaek I I ills of
?'ehraslm to Casea<le I\loHutains of Oregon and \YashJug-tou................ . . . . . . . . . . . . . . . . . . . . . . . . . . . .
U.i.-Ccnl1'o<·ercw> 11rop/wsimws, (HoB.,) Sw. Cock of the Plain".
Nage plaim; of the North \H•st . _................... _..
lJ(i.-l'('(Iir.r-ectes pJw..,imwll1t-~·, (Liun ,) Baird.
Sharp- tailtHl
Grow-a~. NortltPl'll pmirh·s :nH1 plaius, frou1 Wisconsin
to Ca~-;emlt•.-; of On·gon :tHt1 \Val'hington .......... _. _.
1-t:I.-Cupidrmia C11Jrido, (Liuu.,) lhtinl. Prairie IIPII. \Vt·~tt'I'Il
pntirit•s and pbliu~, withiu the limit~ of the Cllite<l
Htat<'s, east. of the Hoeli:y .l\Ionutaius; so11thea~t to Cale<l~-;ieu, Louisia11a; east to l'otollo .l\1oHHtains ~ Peunsylvmlia, Loug IHiantl, mul <'astPI'll eoast ................ .
1-l~.-01'1Jf.t 'l"t'l'.fJillimrus, (Linu.,) Boll.
PartridgP; Quail.
Eastt>nl lJHih'll StateH to the lligh central plains .....
JJ!l.-On11; auu:ricm,m,.;, (I.itm.,) Onl. \Vhoopiug Urmw. Florida
and rl'exas; strag·glers iu l\Iississippi Yallt•y ......... .
_L)O.-.Ardca. he'tod,ias, I.~iuB. Great Blue Herou. Throughout
the eutire tPnitory of the United States; \Vest ludit•s ..
101.-Botaunts lent,i_qinol·m.o;, Strph. Bittem. Entire eouti11e11t
of North .Am<'ri<~a ......... , ........................ .
10:2.-C/wnwlrhts 'l'O('Ucrus, (Linn.,) Cassiu. Killtlt•t>r. ~orth
.Am<•riea. to tlw an~tie n·gious; l\Iexieo; Sonth .Atneriea
1 J0,-3~_;~(}io lUis ( O.rydw ..,) 'tocifcrus, (Li uu.,) Cassi ll. K i l!deer.
Nmth America to the aretie n•gious; Mexico; ~outh
AIIIPl'ica .................................... , ... .
1:J,L-~Ef!iltlitis ( O.l'J!Ccltu8) montanu..,, (TowJJs.,) Cassin. Jtonii1iliY1
1• lo\"('1'. \V estern North A IIHWiea; Fort Bridger and·
Fort. 'l't~joll . . . . . . . • . . . . ....................... - .... .
15.1.-3~'!Jia1Ui.o; (..:l<.J'gialc·u.o;) melodu8, (Onl.,} Cab. Piping Plo\·er.
Eastt•m eoast of North America; Nel..H·aslw; Lunisiana.
l:JH.-Bcem·t'·irmdra. americana, Gm. Anwrican .A\·oset. All of
'l'<'IH pera tc North .America ; Fl ori<la ................. ,
107.-Plw/m·oJmS 1Ci1sonii, 8a.b. 'Wilson's Phalarope. Entire
rl\•mperate n•gions of North America; Nt•w l\l1.•xieo
158.-l•ftilolwla minor, (Gm.,) Gray. American \\~oo<lcoek.
Eastern North .America . . . . . . . . . . . . . . . . . . -.. . .. -.
1'5fJ.-G((l/iuago 1ci/8onH, ('rt•mm.,) Bon. English Snipe. Entire
temperate rcg\ous of North A me rica; Califoru ia ...... .
1G0.-1'riuga, (Actodromas) 1cilsonii, Nuttall. Least Sandpiper.
Entire Tem pera.te North America. . . . .... -.- ... - ... -.
1G1.-Tringa.(.Llctodrmlws) bonapartii, Sclllegel. North America,
east of tlw Hocli:y Mountains ....................... .
lG:!..-Ereunetes petrijief!fus, Ill. Semi-palmated Saudpiper. Entire temperate regions of Nortll America; Sontll America ; varsiug much in size ........•........•........•
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103.-GIIIIIlJctfa. mrlanolcuca, (Chn.,) Bon. 1\•11-tale; Stone
S11ipe. Eutire tclltlH~rate regions of .North ...:\nwl'iea.
:\lt>xieo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
164.-Hh,IJ((('OlJ!tilus solitarius, (\Yil~.,) Bon. Solitary S:tndpiJH'l'.
Entire temperatt• n•g-ion~ of North .A.meriea. l\It?xieo ..
16.J.-TrinrJoido~ nwcularius, (Linn.,) Gray. Spotted Sa.Jldpipt>r.
Ellt,ire Tl•mpt>rate Xorth Ameriea; Oregon. Aeeidt~lltal
Ill

I<.. 111'0 I H.~ • - - • • • • - - • • • - - - - - . • • - •.• - . - - •

• . . - - • - - •• -

1(i6.-Actiturus !Jartnullius, (\Yil~.,) Bon. Fh•ld Plon'l'. Eastl•rn
~orth Amt>l'it·a; South AllH'riea.
Europe .... _. __ ...
1u7.--Li1110iia .kdoa, (Li11n.,) Or(l. Entire temperate n•gion~ of
Xortlt AnH•t·iea. South Auwriea .............. _.... .
1 68.-S /(/1/('/1 i 118 ( l'IW'O]JI/8) UOJ'C(( lis, (Forst.,) Latham. Esq n i m:mx
Cnrlew. E.tstt•t'll an(l Northt•rn North .A IIH'riea ....... .
109.-l'or.:::(()llt (L'or.:::wlll) Cftroliua, Vit>ill. UomJliOII H.:t.il. Entire
tPiltpt>rate reg-ions of North Ameriea ................. .
170.-J?nlica IIIIWriNnw, Gmelin. Coot. Entit·c temperate regionH of' :Nortil A111erica ........................... .
171.-C.IJf/illls lmceuwtor, Hieh. 'rrnmpeter Swan. \Vestern
.\uH•t'iea, from the .:\Iis:-;issippi Vaii(\Y to tho Paeitie ....
172.-Danicla (Lcuco!Jlepharon) mnadcn.~is, (l. . inn.,) Boie. Ca11ada
UooHe. \Yltole of ~orth AllH.•rica. Accidental in
]<~ uro p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _. . . . . . . . . . .
173.-.A 1111.'1 boschas, (Linn.,) ~Ia.llard. Entire continent of .North
.Anwriea aml greater part of Old \Vorltl......... . ...
174.-Dajila acuta, (I. . iun.,) ..Tenyns. Sprig-tail; Pin-tail. \\Thole
of North .Aut<>riea and Bnrope ..................... .
170.-.').~cttion crccca, (Lit111.,) Kanp. Bng-lish Teal. Europe; aceid(mtal o11 t.IH· l'<lstm'll coast of the Unite(l States ....
176.-()uaqucdula di.w·or.'-1, (Linn.,) Steph. Blne-wiuged 'l'cel.
Eastcnt North .Anwriea to ltoeky Mountains. Not yet
found on tile .Paeilie eoa~;t nor in Enrope ........... .
177.-.Apatuht cl.IJJH~ata., (l. . iHn.,) Boie. Slwveler. Continent of
North A111erica; ahmulant in Burope ........... .
178.-.il/a rcca. amcr-ica.na, (Gm.,) St<'I~~_<'IIS. I?algl.l:.~t_~;., ~nwrie:~n
\Vidgeon. Contiueut of North AI!Wrica; acculeutalm
J~ u rope ............................... - •.. - · .• - • · " · .
179.-Ai..c .'iponsa, (I.. . inn.,) Boie. Snmmer Duck. Continent of
North America .................................... .
180.-EriNmatura ·rubirla., ( \Yils.,) Bon. Huddy Duck. \Vhole of
~ orth .A.mcl'ica.; ahnwlaut throughout the interior- ...
181.-Jh~r[;us americanus, Cass. Sheldrake. \'Vbole of North
1\rnerica .......•.....•............... -.- .... - .....
182.-Lop/wdytes cucullatus, (Linn.,) Heich. Hooded Mergans<~r.
\\Thole of North America ........................... .
183.-Lal'us delawa·rcnsis, Ord. 1'lle Ring-hilled Gull. Arctic
America, 'rexas to I.~abrador, western rivers, north"·est coast ............................... - .. - - ... - . 184.-Stema frenata., Gam bel. The Least 'l'ern. Texas to Labrador ; western rivers ................. - ....... - ... - .
185.-Hydrochelidon plwnbea, (Wils.) Tile Short-tailed Tem.
Texas to the New England States; Mississipvi Itiver
a.nd tributaries; fur countries ....................... 186.-Podiceps ca.lifornicus, Heermann. California Grebe. \'Vestern North America ...........•....................•
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FISHES.
A Heries of th3 principal fishes inhal>iting· tlte :\Iissonri mul its tribn-

taril'H were eolh·ete(l aud preser\'ed in alcohol, awl :ue now

dt~po.sitcd

in the IIIHseum of tiJo ::)mithsonian Institution. A portion are still unde:-;erihe(l, anti of those aln·ad,y <letermiue<l, Dr. Cimd ltas Ym'.Y kitally
fumishell me the followi11g list:

1. 8tizmdfdion lmn:uN, Gnl. Fort Union, ~fo.
~- Uastnrosteus 'iuconsion.<;, Kirtl.
Y(•llow:..;tont- Hiver.
~{. AmlJlodon grmt·wieus, Hafin.
l\Iilk HtYer.
4. J)i'llldotlus olit~acmt.<;, Grd. Yellow:..;tolll'· Hi n.:'r.
[), No/1(1'118 jfltt'W-;, Hafin. YPIIowstone Hi,·er.
fi. Cmpiodes damolis, Gnl. Fort L>i1~1TP.

7. Pf.ttl'IHndom?u; lluwh:ui, Ord. Yt•llowstoue
8 . .i1<:o1uu:-; rJri.<ww;, Onl. Platte Hi,·er.
B. Acomw; llwta.r-iu.'l, Gnl. l\lilk HiYer.
)0. Cotmdmwll.<; Nucklii, Urd.

Hin~r.

l\lilk Hin•r.

J 1. Piuwplwlt:s j(t.w:ia tu.~;, Gr1l. l\l i I k l:i ,-~~r.
.,
J .... 1/yhoffJI(ttllltN m·!J.IJI'ilis, Grtl. 1\lilk Wn·r.
.lf.t;lm.IJW.tfhlls 1<Jnot.o.;i., Gnl. Ji'ort Pienl'.
J4. Ar!f.'J1'<~1t.'! dnlcis, (inl. ~::hn•etwatl•r.
);), PotJollil'ltflt.IJs co'lll71lUJtis, til'd.
2\lilk HiYer.
] fi. OoiJ·io ,tJdidu.'l, Onl. Milk ltin'l'.
J7. ];e!WoNIIiJ/'11.'1 disNimif.i.'l, Gnl. 1\1 il1\: ltin'r.
tH • lAJIIl'o.wmrus -nweroccp/wluN, Grtl. Fort Pierre.
1!1. .XII(·orni.'l ncbrasclm.'l·iN, Gnl. 8we<'twater.
~0. Nl:nwtilnN speeiolius, Gnl.
Platte Hin~r.
l'lltl'.tf.III'UN botcml.wi, Grd. Swl•etwatl'l'.
Jlyodo11 ta!Jilius, Lt>sn. Fort Sarps, Yellmn;;toiiP.
8l'lljlhirlt.lt11dtll.'l plaf.IJrhyudws, Baird. Upper .:\li:-:;:-\onri.
Pol.tlorlon folium, l.acep. l<'ort. l'ierre.
HEPTILES.

A lnrg<· ('Olleetion of n·-j)fj]ps Wl\S~-ill:ul(~fl;Om all parts of th(\ Upper
l\lissmui, aud it is probablt\ t.hat the following- li:-;t l'P}ll't'Sl'tlts qnitt> fnlly
that portion of the NPbt·asl\:a fan11a. 'l'he spt>eies l1an~ hPt>ll identitiecl
b~· Proft•ssm Bainl mull\lr. H.. J\.t>1111ieott, aml tl1e :-:;peeimt>us are uepositc~d in tlw museum of the Smithsouiau lustitnt ion.

1. Triony.t.

Y t•llowstone HiYPr.
Yellowstoll<' HiYer.
J~'llltf.~. .:\lonth Powder HiYer.
Cist111lo. Month Pmnler Hin'r.
Orotuf us ('on.flucJtf1r.r.:, Say. Yellmn;;tone Hin•r.
on,faliiJII/01'/1.'1 kl'f/l'JIIi/111.~, Holb. Yellowstone R.in'r.
Rut((i11i11 .o.:-irtali.'! Yar. 1HHietalis, B. & G. Ijonp Fork.
.Eutailtia. Sa111l hillR.
l\·aodill .'lipcdon, B. & G. Yc'llowsloJJe Rin•r.
1/l'ferodon 1Ut.'!i('1t.'l, B. & G. SatHl hill:-; of L0np Fork.
PituoJlhis ,'lll,lJi, B. & G. Sanll hills of Lonp Fork.
.tliiiJilti/J()lttx .'loyi. Fort Bt>nton on l\lissonri HiYer.

~- J..:111y.~ dt'ffilltS.

3.
J.
5.
(i.

7.
B•

B.
10.
11.
1~ •
13. l:ltscallion flarircntris.

Head of Loup Fork.
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14. Chlm·osoma !'ern a lis.
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Yellow:o:;toue Hi Yer.

1;), 8cl'loplwrus consolJriuus.

1 li. •"'cdojdwrus !lntl'iosus.
1 ;, 1/olhruokia 11/lll'lllata.
] ~. llo//IJ'OIIkill dolltfll/ssi.

1H. Cue111 itlojJltorus' s1·.rliumtus.
~0. Pll'sfiodou lt'JdOffrllliiiiiiiS.
~1. Pfl'sfiodon mttltirirfJIIfum.
'>•)

1'1ndimlon iuoruaftllll.

~;). l'ft•sfiodon .'i!'Jdcutl'iollulis.
~-L lt'tllttl li((ll'tilla.
•)_,).

.-·.,~li.

1: II Iii (( lll(')'i('(ll/118.
J:tifil ('Ofjl/((f/18.
J:11 /il ICOVdftousi •

~8. Sil·cdon.

HECE~T

l\IOLLUSCA.

An intPr<·~ting seri<•s of reet•tlt ftnYiatile and land Molfus1'tf wt•rc
~('tHI'I'd dnring the ~P\'PI'al <'Xpetlitions frotn Yarimts portions of the
()ppt•r :\li~souri. The fr('sh-watt>r shPlls \H'l't~ YPI'Y kindly t\xmninetl bv

::\Ir. lsaat•. Lt•a, the et•lt•hratt.•tl eone~10logi~t, of P(lii;Mh•lt;llia. In som'C
l't'lll<lrl..:s lwfore tlul Pltilatlt>lphia .Aeath\III,Y in wg·anl to the a bon~ eollt.•ction~ :tlld Oil(' ohtaincd by )lr. Kennieott from the 1~L·d Hivcr or tho North,
J\Ir. Lt•:t ~:t.Y~:
"It is not, to be 111Hlerstoo1l that either of these eollt'etions, tnadt.• nuder
adn·r:-:t• eirenmHt:lltet•s :uul at tinws of gn•at. pt~r:o;onal tlang·«\1', should
he full l'('}H'('SCiltatin•s of this lm111eh of the fauna of tltesP eonlll·rics.
But tiH',\' are snf!idt•nt. to JH'O\"t\ tlt:tt, zoologieallili.\, so far as l't\JH't'st>ntcd
hy lltollnst~-:, is nearly, if not qnile, the sauw, as that of t.he <)Jtio l~iver
basin, as well as that of the :.\Iissouri Hiver atul a partJ of Uw Lower
l\lississippi and Ht•d Hin•r of the Honth. 'l'he lmowledge of a part of
the spt•eiPs from tht•se l'ernote distriers proves to us the wi1le-spn•ad distribution of the sanw ~JH•t·it•s, as we titul every one of them in tlw Ohio
Hi\·(·r at Cincinnati, :\lari!'Ua, a111l Pittsbnrg, and tltis is tho more
remarkable, as the watt•t· ...; of the Ht>d Uiver of the North are ernbr:wed in
a di1l'Pt't'lltsy8tmnofdrahr:tgt•, ti.owing as they do into Hudson's Bay at
abont J~ d('gTet>s north latittHle. Ilt~re is seen :111 iuamense :u·ca of
country prodtwing· in ir.-. wat·t~r:-; Ht'arly the sauw life as n•ganls the mollnsl~s, a faet high!\· intet'Psling· to the zoologist.''
To .:\Ir. \V. U. Hilltlt'\' wpre tra11smittt~d the laud sh<>lls, wltidt were
ex:uui11Pd b,v ltim with ·great eare. I IJUote the followi11g retHaTI\s from
his lettt•r:
"Th(•se shells are all ot value, as they form the first coutrihntion to
onr knowledg-e of the HJWtiP~-:~ found in tlwse regions. 'l'laey ar(•, howen>.r, for the most partJ alluvial. Succinelt lla.ydcni is the only perfi.~etly
fresh ~peciPs, the auitnal being presen·ed iu aleoltol."
"J{eli.t costata "·:u; fonnd in myri<Hls, probahly the eontrihntion of
many small streams above. Of the previonsly known species it i~ the
most interesting, having been noticed previously in few loealit.ies and
small mtmbers. If any argument were nec.Ictl to establish tile point
of H. mi11uta, (Say) being identical with the Bnropean If. Jnddwlla
(l\Inll.) it might be found in the fact of the ribbed variety being also
fomHl in this countrv."
The following catalogne comprises all the fresh-water and land shells

kuowu to us ou the Upper Missouri:
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FLUVIATILE SHELLS.

1. Unio alatu.r;, Sa~7 • Big Sioux River.
~. TTnio levis8issimus, Lea. Big Sioux River.
:3. Un£o luteolus, Lam. Big Sioux Hh·et'.
4. Unio a8perimus, Lea. Big Sioux Hiver.
5. Unio rectus, Lea. Big Sioux Ui,·er.
6. Un£o elegan8, I.ea. J;tnH~s H.iver.
7. Unio zizzag, Lea. vVhite Earth Uiver.
8. Unio anadontoirles, I.ea. James Hiver.
fl. Magaritana complanata., I.ea. Fort Clark in ~Iissonri.
10. Anadontct Ferussaciana, Lea. \Vhite Uiver, Nebra:::~ka.
11. Lymnea eloilcs, Say. .Mouth Big Sioux Hiver.
12. Lymnea. nuttallia.na,, I.ea. Mouth Big Sionx H.iver.
1;3, Lymnca humil-is, Say. Month Big Sioux H,i,·er.
14. Lymnea llaydeni, Lea. Mouth Big Sioux River.
15. L!Jmnea K·irtlandiana., Lea. Mouth Big Sioux l{h·er.
JG. Lymnca ·wmbrosa., Say. Grindstone Creek, Nebraska Territory.
17. Lymnea lulwicoidcs, Lea. Grindstone Creek, Nehraska Territory.
18. L.11m nea Pkiladelphiect, J,ea. Gritu lstone Creek, Nebraska 'feni tory.
19. l'lamorbis b£carinatus, Say. Month Big Sioux l{iver.
20. Planorbis trivolvis, Say. Mouth Big Sioux Hiver.
~1. Planorbis lentw.;, Say. Mouth Big Sioux Hh·er.
22. Pla,norbi.r.; parvu.r;, Say. Mouth Big Sioux Uiver.
23. P/({norbi.~ campanulatus, Say. Mouth Big Sioux Ri\rer.
24. Plty.wt ltctero:stropha.. .Month Big Sioux Hi\·er.
25. l'lty.'Sa, integra?, Hald. Month Big Sioux Hh·cr.
2(). Ph.lJMt clongatrt, Say. Month Big Sioux Hiver.
27. Ph.lJsa mnpularia., Say. Mouth Big Sioux Hiver.
28. P.o;iditun -? Grind~:~tone Creek.
29. Oyclas -? Grindstoue Creek.
30. Daphnia -? Grindstone Ureek.
31. Amn-icollt porat£t, Say. Fort Berthold.
32. Amnicola lapidar-itt, Say. Fort Berthold.
LAND SHELLS.

33. J[ez.i.:c minuscula, Binney. Conncil Blnfl'8, Nebraska Territory.
34. lleli.t· linca.ta, Say. Council Blnfh;;, N ehraska 'l'erritory.
35. 1/diJ: .'ltriatclla, Authouy. Comwil Blnft·~, Nt•lmt~ka TerritoQ·.
3G. lldi.:c injfecta, Say. Council Blnft'~, Nebraska 'l'erritory.
37. llcli.:c kinwta., Say. Conneil Blnft·8, Nebraska 'l't'lTitory.
38. lleli.:c 8olitaria, Say. Uonucil Blntr~, Nebraska Tt•tTitory.
39. lldLv a.ltcruata, Sa.y. Council Blnf:l's, Nebraska 'l'el'l'itory.
40. lfd-i.t cletafa., Say. Couueil Bluffs, Nebraska Territory.
41. lldi.:cf(rl/a.r, Say. Council Blnft's, Nebraska Tenitory.
42. Hdi.v coucaM, Say. Conucil Blntfs, Nebraska Tt>rritory.
43. lleli.t U!Jcl'll, Say. Couueil Bluft's, Nebraska 'ferritory.
44. llcli.t p/'(~j'wula, 8ay. Nt•ar Fort Leavenworth, K<ll:sas Te~r,rito.ry.
45. Helix multiliucata, Say. Near Fort I.eavenworth, l~ausas ;r,err~tory.
46. lldi.t monodon, Hackett. Near Fort Le:n·euwortl1, l~ansas Ierrltory.
47. 1/e/i.t pulehella, :\lull. Near Fmt lJt.•avenwortll,~Kausa~ Te~Titory.
48. 1/di.t emdata, ~I nil. Nt>ar Fmt Leaseuwortb, hansas 'Ierr1tory.
4H. 1/di.v arborea, Say. lhift Oil the :\Iissomi, 11ear Fort Bertholtl.
50. Jil'li.r ch1'J'tsil/lt, ~-:.'ay, ]};tlf u11 tlu· :\Ji:-sonri, near Fort Berthold.
51. J/di.r clectrina, Goi1hl. Drill oil the l\lis:souri, near Fort Berthold.
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52. Herix cooperi, (new Rpec.,) Binney. Black Hill:;;, Nebraska Territory.
53. Pupa nebraskana, (new spec.,) \V. G. Binney. Fort Berthold, Nebraska Territory.
54. Pupa blruuU, (ue\V spec.,) "\V. G. Binney. Fort Berthold.
55. Pupa arm·igera, Say. Fort Berthold.
5G. l'upa pentodon, Say. Council Bluffs, Nebraska Territory.
57. Pupa, modfjsta, Say. Council Bluffs, Nebraska Territory.
5H. Pupa. badia, Adams. Council Bluffs, Nebraska Territory.
59. Bulim'lls lubricus, Mull. Fort Berthold, on Missouri.
60. Succinea. renw;ta, Say. Yellowstone.
Gl. t'Juccinea 1·etusa, Lea. Yellmvstone.
62. ~'-,'uccinea lwydcni, (new spec.,) W. G. Binney. Yellowstone.
63. Succinett lineata, (new spec.,) W. G. Binney. Fort Union and Yellowstone.
64. Succinea. nutta1fiana, Lea. Fort Union.
6 o- . Succitwt obliqua, Say. Fort Berthold, Nebraska Territory.
BOTANY.
The collection of recent plants from the Upper Missonri is very larg;e
all(l Iltllllerons in species. Comparatively few of them have been
determined and their names presented in this list. The co111plete catalog·ue, witlt the necessary remarks and descriptions of lle\Y species, will
appear ill tlte final n•rJOrt.
'flw vc>g·etation of Ka11sas and the southern and southeastern portions
of Xehraska is luxuriant in tbe highest degree. The broad bottom
prairit.'s of the l\1issouri, from Council Bluffs to the month of the ~io
hrara, are of inexhaustible fertility, sustaining a vegetation variable in
its eharaeter and of enormous gr<nrth. The upland prairies possess a
soil COIII[>Osed of ;yellow marl, well a<laptt>d to agriculture a))(l graziug.
All that portion of Nebraska which border·s upon the l\1 issouri, for one
ltmHln•d to one lnmdred and fifty miles i11to tlte interior, is alt·t•ady
settled to a great exteut, and the traveler sees in prospeeth~e many of
the fiufst farms in tlJe \Vest. The beantifnl valley of the Platte calllwt
be surpassed for fertility of soil and the variety and luxuriance of its
Yegetatiou. Scareely a HPetion of land cau he s<•en at the present time
that is Hot already oeeupied by the courageous all(l persevering pioneer,
,-and made to si<"l<l most ahttiHlaut crops. Sutlieient tiutber- occurs"
aloug the baul~s of ra\'iues all(l streams for all eco11omical purposes.
Aftl•r pnssi11g above latitude 430, the soil beeomes less fertile, eli111ate
mnell drier, and vegetation less luxuriant. The whole country, tlwngh
well adapted for the purposes of pasturage, is not well suited for
agrieultnre, exct>pt in comparatin.. ly few loealities. 'l'here is very little
timlH'l' but that which skirts the streams, and consists for tlte most part
of cottouwood, elm, ash, and l>ox\YOOtl. Heaching the mountains, as
the Bt'ar's Paw, Snowy, Girdle, Black Hills, or Laramie Hills~ au inexhattl'itible supply of pine timber is fouu<l, with Iuauy other varietit~s of
trel'S common to the northern regions. The uumerom; broad valk.vs in
the Black Hills possess a very fertile soil aud abound in spriugs of pure
water, aud the time cannot l>e far distant when this region as well as
the cotmtry armmd Fort Laramie will l>e settled by a thriviug popnlatiou, aud the Yast forests of pine rendere<l serviceaule to the wants of
man.
That there is a marked improvement in the charHctN of the country
as we approach the mountains has already been noticed in pnulislteu
reports. The valley of the Yellowstone Hiver, after passing the mouth
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of the Big Horn, is spoken of by both traders and Indians as onite
fertile, abounding with excellent· timber, fine clear springs of water,
and a luxuriant vegetation. The Orows, who now possess this region,
regard it as the finest country in the world. The immense beds of
gypsum~ of the Jurassic formation, along the eastern slope of the Rocky
Monntams, some of which are twent.v feet in thickness, would furnish
an inexhaustible supply of that excellent fertilizer.
Much might be said in regard to the infhwnce of soil, climate, geological structure, &c., upon the vegetation of the Upper Misgouri, as well
as the geographical distribution of species; but time will not permit,
though many facts have been gathered bearing upon these points.
These will appear with the more complete catalogue when the final
report iR published.
The following meteorological notes were taken at Fort Pierre and
Yiciuity in the spring of 1855, and though very urief may prove of some
inrerest:
Jllm·ch 7.-Weather fair; grass starting np fresh and green near Black
Hills. Grasshoppers and ants quite activP. Antelope returning to the
open prairies from their winter borne in tile north.
Jlfarch 8.-Weather very fine and warm. Saw common striped snake,
(Eutainia parietalis.)
March 9.-Saw red-headed woodpecker, (Melanerpes erythrocephalus,)
and in company with it a beautiful black glossy woodpecker about the
same size, (Melanerpes torqua.tus.)
March 10.-Saw two fine phmts on the south side of Bear Peak, six
hundred feet above the le,·el prairie arouud it. One of them, Anemone
patens, was in blossom; the other was just coming into bloom.
The iee broke up in tile Missouri Hh·er March 6, as far as Fort
Clark, latitnde 470. Tl,en came several days of stormy weather, during
which the river was frozen o\·er a second time so firm as to sustain
heavily loaded teams. The ice again hroke up on the 22d for about the
same distance up tbe Missouri. At ].,ort Union the ice did not yield
until the 3d of April.
April 9.-Four species of umbelliferons plants in .bloom; heavy frost
during the night, so that ice formed upon the little pools an inch in
thickness; grasshoppers quite active and abundant.
April 10.-Cold ; some snow.
Aprilll.-Fair ~ather; a strong breeze blowing though quite warm.
A small species of Carex in blossom. Saw yellow-shafted flicker, ( Colaptes aurat·us,) and meadow lark, (Sturnella neglecta.) At night tlle frogs.
commenced a gentle croaking, for the first time this spring.
April12.-Various ldnds of insects quite abundant; common garter
snake, (E.par·ietalis,) killdeer, (Chara.drius t'ocifer~ts,) geese, and ducks
abundant; American elm (Ulmus americana) in full bloom.
April 13.-Saw a large flock of swans, (Cygnus buccinator;) a beautiful Ranunculus in bloom, (R. glaberrimus.) The long-billed curlew
(Numenius longirostri.~) quite abundant running on the upland prairie.
April16.-The 13-lined squirrel (Spermophilus tr,idecemlineatus) quite
abundant on the high prairie.
April 20.-Saw to-da,y birds: wild geese, (An8er erythropus,) kingbird·, (Tyrannus crinitus,) robin redbreast, (Turdus migratorius,) (a few
robins were seen near Fort Pierre, April 1,) the meadow lark, flicker,
killdeer, turkey buzzard, ( Cathartes aura,) mourning dove, (Ectopistes
carolinensis,) common cowbird, (Molothrus pecoris,} very abundant; also
a gull (Lar'lts franklinii) was seen on the river. The following plants
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were in bloom: Astragalus caryocarpus, .Sheplterdia argentea, a species of
Salix, Populus angulata, and a tine bluebell, (1lfertensia 'l:irg·inica.)
April 23.-Hed-winged blackbird (Agelaius pltreniceus) abundant.
Prunus mner·icana in bloom; Symphoricarpus occ-identalis and Artem-isia
in fnll foliage.
May 6.-Saw blue heron, (Ardea herodias ;) Oornus stoloniferus in
bloom.
jlfay 7.-Kingfisher (Cer]Jle a.Zcyon) seen on the Teton River .
...Yay 8.-Saw clifl' swallow, (Cotyle riparia ;) also a large rattlesnake.
(Crotalus conjluentus ; ) Oastileia sessiliflora in full bloom.
J1a.y 9.-Senecio aureus, a species of Salix, and a Juncus in full hloom .
.May 10.-Iu the valley of Wbite Ri\'er the trees are in full foliage,
and the bottom and upland prairies are covered with a rich green carpet
of grass, an<l multitudes of plants are now in blossom. 11Jalvastrum
coccineum just coming into bloom. Mammalaris nuttalli and Allium
stellatum are in full bloom.
J.lfa.y 12.-Ranunculus aquatilis in bloom. At this time, so many birds
and flowers, stange to me, IJave made their appearance that I cannot
indicate them. Spring· has fairly arrived, and summer is approachiug.
During tiJe month of Ma.r considerable rain fell, so that the streams
were much swollen. But for six or eight months past we have had
very little rain, not more than one or two inches. All the vegetation
was parched with drought.
1.'he " June rise" is said by the mountaineers to commence invariably
at ·the time when the roses are in bloom. This year the roses were in
blossom June 1, though I saw some in flower May 14 in the White
River VaHey. The rise in the waters of the Missouri commenced at
:Fort Pierre, June 11, 4 inches the first day, 5 inches the second, 18
inches the third, 4 to 8 inches the fourth, and afterward falling gradually.
This is usually called by the mountaineers the " big rise," and is due to
the melting of the snows, which accumulate during the winter in the
ravines and valleys of the mountains near the sources of the Missouri.
There was comparatively little snow in the mountains last winter, and
there has been very little rain during the spring, consequently the rise
this year is quite small.
June 1.-Yucca angustifolia, Polygala alba, Opuntia missouriensis, are
in full bloom. The cacti bear the most beautifnLblossoms of any ~of
the plants of the prairie.
.
•
The principal part of the plants enumerated in the following catalogue
were identified by the distinguished botanist, Dr. Georg·e Engelmann,
of Saint Louis, Missouri. A few were determined by Dr. Torrey, and
the remainder by the writer. A good collection of mosses, lichens·, and
fungi was obtained, but the species have not yet been studied, though
they will be ready for the final report. It will be seen, therefore, that
no department of the geology and natural history of the Upper Missouri
has been neglected in our explorations.
1. Clematis Virginiana, Linn. Very abundant from the mouth of the
Missouri to Council Blu:fl's.
2. Clematis ligusticifolia,, Nutt. Fort Pierre to the mountains. Very
abundant about Fort Union; also at Fort Laramie, head of the
Platte.
3. Pulsatilla patens, D. C. This plant is called by the Indians the
harbinger of spring. I saw it on the south side of Bear Peak,
March 9, 1855, just corning into bloom. It is found quite abundantly in the White River Valley; also in the sand hills of Loup
Fork.
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4•. .Anemone Pennsylvanica.~ Lynn. Abundant from the moQt.h of the
Missouri to the mountains, though most common below latitude 43o.
5. Anemone Qaroliniana, Walt.. Quite common around Council ~luffs
to Niobrara River.
6. Aneinone cylindrica, Gray. This plant is quite rare; only a few
individuals were seen near the mouth of the Big Sioux Ri\·er, and
on Lonp Fork.
7. Ranunculus repens, var. Maryla.ndicus, Torr. and Gray. Low, wet
places on the Upper Missouri.
8. Ranunculus Pennsylvanicus, Linn. Council Bluffs, Niobrara, Platte
Valley.
9. Ranunculus recu1·vatus, Poir. Mouth of the Missouri to Niobrara
River; also, sparingly, in '\Vhite River Valley.
10. Ranunculus abortivus, Linn. Wet and :sandy places to Niobrara ;
sparingly to the mountains.
-- ·
11. Ranunculus sceleratus, Linn. Not rare throughout the Upper Missouri couutrv.
12. Ranunmtlus glaberrimus, Hook. The only locality in which I ever
saw this plan't was at Grindstone Hills, near Bad Lands, where it
was in bloom on the 9th of April.
13. Ranunculus cymbalaria, Pursh. Seen on the Yellowstone and Missouri.
14. Ranunculus aquatilis, Linn. Very abundant in the ·White River
Valley, in the streams and little lakes.
15. Myosurus minim us, Linn. · Missouri bottoms, opposite Saint Joseph's;
also on the upland prairie, near Fort Pierre.
16. Aquilegia Canadensis, Linn. Does not extend above Council Bluffs
or the Big ·Sioux.
17. lsopyrutn bitm·natum, Torr. and Gray. Seen sparingly as far up the
Missouri as the mouth of the Platte.
18. Delphinium tricorne, Mich. Extends to the mouth of the Big Sioux;
. range to Niobrara, in latitude 430,
19. Delphinium a.zureum, Mich. Abundant on the open prairies to the
mountains.
· 20. Delphinium viriscens, Nutt. Fort Pierre.
!t1. '1.1halictrurn cornuti, Lilin~ Notil'.areto.Jnountains. c~22. Thalictrum dtoicum, Linn. Abundant to Niobrara River.
23. Hydrastis Canadensis, Linn. Found only in the Oarboniferous limestone region to Council Bluffs; perhaps rarely to Big Sioux River.
24. Actea rubra, Bigelow. Council Bluff's.
25• .Asimina triloba, Dnnal. Common Papaw. Extends up the Missouri
· to the mouth of the Big Sioux River.
26. Menispermum Canadensis, Linn. Most abundant in the limestone
regions to Council Bluffs ; seen rarely on wooded banks to the
0

Yellow~tone.

27. Berberis aquifolium, Pursh. .A. very ~abundant shrub in the Laramie
range of hi~ls and Black Hills.
28. Podophyllum peltatum, Linn. Abundant along the lower part of the
Missouri River, gradually ceasing at the mouth of the Platte.
29. N elumbeum luteum, Will d. Lower portion of the valley pf the Platte,
and Qn the broad, wet bottoms about Omaha Oity. It is now quite
rare, on account of the grettt use of both roots and seeds for food
by the Omaha, Otoe, and Pawnee Indians.
~0. Nymphea odorata, Sit. Found py Dr. Cooper in Kansas.
31. Argemone Mexicana, Linn. Found only at Bellevue, Nebraska Territory: ·fine yellow flowers.
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32. A1·gemone ltispida, Gray. Bad Lands, White River, Loup Fork, Fort
Laramie.
33. Sanguinaria Oana.densis, Linn. Rich woods about Oouncil Bluffs.
34. Corydalis aurea, Willd. Not seen on the bottoms to mountains.
35. Dicentra cuccullaria, D. C. In shady woods to month Big Sioux.
36. Nasturtium palttstre, D. 0. Not uncommon to mountains.
37. Nasturt·ium. obtusuni, Nutt. On the Upper Missouri and Yellowstone.
38. Nasturtium sinuatum, Nntt. ~..,ort Olark, Upper Missouri.
39. Nasturtium sessiliflorum, Nutt. Along Missouri.
40. Nasturtium limosum, Nutt. Along low bottoms near to Council
Bluffs.
41. Dentaria laciniata, Muhl. Shady woods around Council Bluffs.
4~. Nasturtiu1n calycinum, Engelman, nov. Rp. Annuum erectum sen
diffusnm, hirsutulum; folis caulinis anguste oblongis sinuatis sen
su bpinnatifidis bassi auriculata arcte sessilibus vel semi amplexicaulibns; racemis confertifloris demum elongatis; pedicellis fiore
fla\'ido et silicula ovoiciea acuta parva hispidula cum stylo gracilis
vix longioribus; calyce persisente. Sandy bottoms of the Yellowstone·River, Fort Sarpy to Fort Union. In aspect ~swell as in the
StJle, (fully a line long on a silicle li line in length,) this species
resembles some Vesicar·ire, but the numerous seeds are those of a
Nattturtium. The s~em is about a foot high, often much branched
and diffuse. The ovate lanceolate acutish sepals commonly persist
until the valves of the pod had .fallen. The pubescence of the
pod consists of very short and pointed thick-based simple hairs •.
(A. Gray.)
43. A·rabis Cana.densis, Linn. Common along Missouri to Fort Union.
44. Arabi.'l hirsuta, Scop. Fort Union and Bad Lands.
·
45. Arabis lrevigata,. D ..c. ,Shady woods to mouth of Platte.
46. Arabia denta.ta., Torr. and Gray. Council Bluffs,
.
47. Sisymbrium canescens, Nutt. Fort Pierre and Yellowstone.
48. Erysimum asperum, D. C. Abundant on the high prairies to Fort
Pierre and Fort Union.
49. Erysirnum cheiranthoides, Linn. Yellowstone and Bad Lands.
50. /Stanleya pinnati.fida., Nutt. Abundant on the marl banks near NiobraraRivw:.-"'F,QJ.'.t.£ier.t:e; rarely~on the Yellowstone.
51. Stanleya integrifolia, James. Dr. Gray thinks it. is a different form
of last species.
5:>.. Vesicaria ludovicia·na, D. C. Sterile bills, Fort Pierre, and Yellowstone.
5:l. Vesicaria a.lpina, Nutt. Same as preceding.
5J. Vesicaria didytnocarpa, Hook. Bad Lands.
55. Sinapis nigra, Linn. About old houses and cultivated fields, Council Bluffs and Fort Pierre.
56. Oapsella bursa-pastoris, ;Linn. Same as· preceding.
57. JJraba micrantha, Nutt. Bad Lands.
58. Draba Oaroliniana, Walt. Council Bluffs.
59. JJraba brachycarpa, N utt. Lower Missouri~
uO. Lepidium ruderale, Linn. Along Missouri to mountains.
61. Lepidium Virginicum, Linn. Fort Pierre and Yellowstone~
u~ . .Oleome integr·ifolia, Torr. and Gtay. ·.Bad Lands, Fort Union, Yellowstone; Bad Lands of Judith, "Platte Valley, Fo~t Laramie, and
not generally diffused plant, but growing abundantly in localities.
G3. Polanisia uniglandulosa, ·Gray. First seen· on gravelly hills about
Fort Pierre; also on Loup Fork.
64. Viola palmata, Linn.' Fort l>ierre.
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65. Viola cuculla.ta., Sit. Fort Pierre.
06. Viota Nuttallii, Pursh. Bad Lands.
67. lTiola Canadensis, Linn. Fort Pierre.
68. Viola t11icolo-r, Linn. Uouncil Bluff's,
69. Viof.a. delphin~foUa, N utt. Prairies around Uouncil Bluffs.
70. Silene antirrhina, Linn. Council Bluffs.
71. Silene stellata, Ait. Dixon's Bluffs.
72. Alsine Michaux£, Fenzl. Mouth Big Sioux.
73. Oerastium nutans, Haf. '\Vhite River, Bad Lands.
74. Cerastium arvense, Linn. Council Bluffs.
75. Moehringia laterijiora., Linn. Along .Missouri to Council Bluffs.
76. Paronychia sessilijlora, Nutt. Fort Union, Laramie Peak, Black
Hills.
77. l;;tellat·ia longipes, Goldie. Council Bluffs.
78. Portulaca oleracea, Linn. On saline clay soil, Teton River, near
Fort Pierre; also near base of Black Hills, (indigenous.)
79. Olaytonia Y.irginica, Linn. Rocky woods, as high up the Missouri as
Uouncil Bluff's,
80. Abutilon avicennw, Gaertn. Naturalized near Council Bluff's.
81. Malvastrum coccineum, Gray. Makes its appearance on the Missouri
about latitude 430, and continues to the mountains.
82. Tilia Amm·icana, Linn. Abundant to Big Sioux ; seen sparingly to
mouth of Niobrara, where it ceases.
83. Linu1n rig·idum, Pnrsh. Throughout th~ prairie portion of the
Upper Missouri.
84. Linu1n perenne, Linn. Fort Pierre and Fort Union.
85. Linum bootti, Planchon. Found by Dr. Cooper in Kansas.
86. Oxalis stricta, Linn. Generally diff'used.
87. OxaUs violacea, Linn. Rich prairies and cultivated fields around
Council Bluffs; seen nearly as high as Niobrara, in full bloom
June 20, 1857.
88. Oxalis co·rn·iculata, Linn. Upper Missouri.
89. Geranium maculatum, Linn. Common to Niobrara.
90. Geranium carolinianum, Linn. Mouth of Big Sioux.
91. Impatiens pallida, Nutt. Shady woods to mountains.
92. Impatiens fulva, Nutt. Council Bluffs and Big Sioux.
93. Xantlwfffljltun Ameuca.n.unt~.Mill. __ WQody bottoms, and islands ot
the Missouri, to Fort Pierre.
94. Ptelia trifoliata, Linn. Around Council Bluffs.
95. Rhus glabra, Linn. Council Bluffs, White River Valley.
96. Rims copallina, Linn. Abundant in Missouri and Kansas.
97. Rhus toxicodendron, Linn. Abundant in woody places to the
mountains.
98. Rhus aromatica, Ait. Along Missouri.
99. Rhus trilobata, N utt. First makes its appearance about latitude
430, and occurs abundantly on sterile hills to the mountains.
190. Vii-is ripar·ia, Michx. Banks of Missouri, Bellevue, N. T.
101. Vitis ·indivisa, \Villd. Big Sioux River.
102. Ampelopsis quinquefolia, 1\Hchx. Very common in woody bottoms
throughout the country, but grows most luxuriant in the rich
woods from mouth of Missouri to Big Sioux, where it often so
clothes old dry trees that they seem still alive.
103. Rhamnu.s lanceolatus, Pursh. Council Bluff..;;.
104. Oeanothus sanguineus, Pursh. Mouth of White River.
105. Oeanothus ovalis, Bigelow, var. pubescens. Common on the Cretaceous bills below Fort Pierre; also in the sand hills of Loup
Fork on the Niobrara River.
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Celastrus scandens, Linn. Along Missouri to Fort Union.
Euonymus a.lropurpureus, Jacq. 'Voody bottoms to Fort Union.
Euonymus Ame1·icanus, Linn. Month of Platte.
Staphylea, tr·ifolia, Linn. <Jon neil Bluff's.
..lEsculus glabra., Willd. Missouri bottoms to Big Sioux River.
.Acer dasycarpum, Ehshart. Bellevue, Nebraska.
Acer rubrum, Linn. Highest limit on Missouri, latitude 42o.
A cor saccharinum, '\Van g. Limestone regions of Kansas and southern portion of Nebraska.
Negundo aceroides, Moench. One of the few trees which extends to
the mountains.
Polygala alba, Nutt. On sterile hills to Fort Union.
Polygala verticillctta., Linn. ~Ioist places ou prairies; Fort Pierre ;
Bad Lands.
Polygala. senega., Linn. Oouncil Bluffs.
Vici(t Americana, Muhl. Upper Missouri generally.
L(tthyruslinearis, Nutt. Upper Missouri generaJiy.
Lathynts polymorphus, Nutt. White Rh·er Valley.
Lathyrus 'l.'enosus, Muhl. Rich bottoms, Big Sioux.
Plwseolus pmwijlorus, Benth. Bad I..~ands.
Ampllicarpea, monoicu, ~ntt. Wllite Hiver valley. Fort ()lark.
A ZJios tube rosa, .l\Ioench. Along sandy woody l>Ottoms of Missouri. A species of mouse gathers large numbers of the tubers
of tllis plant for his winter store. Tllese "caches" (as they are
called) are eagerly sought by the squaws, and the tubers taken
and used as food. I have seen several bushels of the roots in a
single lodge. Cooked with buffalo-meat, they make a very palatable dish.
Glycy1·hiza lepidota, N utt. Diff'used generally.
Psoralea lanceolata,, Pur:sb. From Bellevue to Yellowstone.
Psoralea jioribundu, Nntt. Big Sioux Uiver to Bad Lands.
Psora,lea ccwnpestris, N utt. Bad Lands.
Psoralea argophylla, Pursh. A most beautiful plant, covering the
plain as with silvery velvet. Big Sioux to mountains.
Psorale(t cuspidata, Pursh. .Fort Pierre to Bad Lands.
Psoralea esculenta, Pursh. Affords the Indians a very nourishing
fartn~te~ous r_qot upon which they subsist almost entirelyjp. tb!L ~=,--··
spring and early summer montlls, when game is scarce. It is
also a great favorite of the grizzly bear.
Amorpha jrut-icosa, Linn. A common shrub, above Missouri to
mountains.
Amor1Jha canescens, Nutt. Very abundant on the upland prairies,
Lot.ip Fork, and Niobrara River.
Amorpha nana., Nutt. ]'ort Laramie and high up the Missouri.
Dalea aurea, Nutt. Bad Lands.
lJalea a.lopeetwoides, Willd. Big Sioux River.
Dalea laxiflora, Pursh. Fort Pierre to Yellowstone.
Petalostemum C(tndidum, Mich. Big Sioux River.
Petalostelnum multijlorum, Nutt. Fort Pierre to Bad Lands.
Petctlostemum violaceum, Mich. Upper Missouri to Bad Lands.
Petalostemum villosum, Nutt. Bad Lands.
Trifolium stoloniferum, Muhl. Bad Lands.
Trifolium pratense; Linn. Lower Missouri.
Trifolium, repens, Linn. Lower Missouri.
Hosackia Purshia.na, Benth. Sandy bottoms of Missouri.
Astraga.lus hypoglottis, Linn. White River to Bad Lands.
8ND

•.
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147. A.r;tragalus gracilis, Nutt. Bad Lands to the Yellowstone.
148. Astra.galus striatus.J. Nntt. Fort Pierre to Bad Lands, coYerinoprairies like cloYer-fields.
·
o
149. .Astragalus Jlfissouriensis, Nntt. Fort Pierre to :Fort Union.
150. Astraga.lus ca.ryocarpus, Ker. "'Fort Pierre to Bad Lands.
151. Astragalus Plattensis, Nutt. Fort .Pierre.
152. Astra.galus Canadensis, Linn. Fort Pierre to .Bad Lands.
153. Astragalus 1·acemosus, Pnrsh. Abundant in the sandy bottoms of
MisRouri ; Cedar Island.
154. Astragalus Drwnmondi, DouglasR. Sterile hills around J?ort Union.
155. Astragalus adsurgens, Pall. James Uiver.
156. Phaca cmspitosa, N utt. Bad Lands.
157. Phaca longifolia, Nutt. Bad Ijands.
158. Phaca pectinata, Hoole Upland prairies on the Yellowstone River,
abundant.
159. Phaca elongata, Hook. Fort Pierre to Fort Union.
160. Orytropis Lamberti, Pursh. Very abundant on prairies around Big
~ionx and Niobrara Uivers.
161. Oxytropis splendens, Douglass. Jame.s River.
162. Homalobwt multijlorus, Nntt. Big Sioux to Bad Lands.
163. Kentrophyta montana, Nutt. Abundant in sandy river-bottoms on
the Yellowstone.
164. Hedysarwn bm·eale, Nutt. Apundant, mouth of Yellowstone.
165. Desmodium Canadense, .D. C. Fort Olark.
166. Desmodium Dillenii, DarI. Big Sioux River.
167. Desmodium paniculatu,m, D. C. Bellevue, W. T.
168. Desmodium nudiflorum, IJ. 0. Bellevue, \V. T.
169. Lespedera capitata, Michx. Abundant on the rich bottoms al>ou t
Council Blu-m::, Big Sioux.
170. Lespedera hirta, Ell. On Missouri.
171. Crotalaria. sagittalis, Michx. Big Sioux River.
172. L1~pinus pusillus, Pnrsh. Common on the Yellowstone.
173. Lupinus perennius, Linn. Platte Valley.
17 4. Thermopsis rhombifolia, N utt. From Council Bluffs to Fort Pierre ;
.
Bad Lands, &c.
.
175. Sophora sericea, Nutt.. White River Valley; Fort Pierre .
.~~-176.. Gledittwhia;tricanthos, Linn. Occurs as high on tb~ Missouri as
Big Sioux.
·
177. Cercis Canadensi.'l, Linn. Same as preceding.
178. Cassia Ohmmacrista, Linn. Sandy bottoms of Missouri, from
Ootmcil Bluffs to White River.
179. Desrnanthus bracllylobus, Benth. Council Bluff's and Platte Valley;
rich bottoms.
180. Schrankia uncinata, Willd. Gravelly hills on the Upper Missouri
· generally.
181. Gymnocladus Canadensis, Law. Abundant in woody bottoms to Big
Sioux.
182. Baptisia leucophea., lTutt. Platte Valley.
183. Prunus Americana., }larsh. Fort Pierre.
184. Prunus pumila, Linn. · Abundant in the .sand-hills of Loup Fork;
along Missouri River near Little Soldier's Camp.
185. Prunus serotina., Ehrh. Council Bluffs.
186. Prunus Virg·iniana, Linn. ·Generally diffused.
187. Gillenia stipulacea, Nutt. Mouth of Big Sioux.
188. Gillenia trifoliata, 1\Ioencb. '1\Iouth of Big Sioux.
189. Agrimonia eupatoria., Linn. Bellevue, N. T.
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i90. Agrimonia pa1't'·iflora, A it. Around Fort Union.
191. Olucmvrlwdas erecta, var. N1dtallii. Torr. and Gray. Big Bend and
Yellowstone.
192. Geurn strictum, Ait. White River to Yellowstone.
193. Gewn album, Gnuil. Fort Pierre and Mandan village;
194. Geum tnjlorum, Pursh. Fort Union.
195. PotentUla N orvegica, Linn. Council Bluffs to Yellowstone.
196. Potentilla pa.ra.doxa., Nutt.. Along banks of Missouri.
197. Potentilla e.tf1tsa, Dougl. ~ Prairies near Fort Clark.
198. Potentilla Pennsylvanica, Linn., var. strigosa, Bad Lauds.
199. Potentilla diversifolia, Lehm. Bad Lands.
200. Potentilla rigida, Nutt. Yellowstone.
201. Potentilla Canadensis, Linn. Big Sioux Ri\Ter.
202. Potentilla anserina, Linn. Niobrara run to Fort Pierre.
203. Potentilla fructicosa., Linn. On the Yellowstone.
204. Potentilla a1"f)uta, Pursh. Fort Clark and Fort Union.
205. Fragaria vesca, Linn. Along Missouri to Yellowstone.
206. FragaTia Firginica, Ehsh. Fort Union.
207. Smiguisorba annua, Nutt. Fort Union.
208. Rubus occidentalis, Linn. Council Bluffs.
209. Rubus strigosus, Mich. Sparingly on Yellowstone.
210. Rubus villosus, Ait. Council Bluffs.
211. Rosa blanda, Ait. On prairies generally.
212. Rosa lucida, Ehrh. White Uiver; Fort Pierre.
213. Cratcegus punctata, Jacq. White River; Big Bend, &c.
214. 01·ataegus toment<?sa, var. mollis, Gray. Mouth of Big Sioux.
215. Amelanchier Canadensis, Torr. and Gray. Common throughout the
Upper Missouri country; bears a delicious fruit, which ripens in
June.
216. Epilobiurn angustijoliurn, Linn. Not uncommon in Kansas, also
near Council Bluffs.
217. <Enothera biennis, Linn. Common along the valley of Missouri to
the mountains.
218. <Enotllera albicaulis, Nutt. \Vhite River Valley and Yellowstone;
rare.
219. <Enotheia cespitosa, Nutt. Arid hills of'_Upper Missouri.
220. <Enothera serrulata, Nutt. Council Bluffs to Port Pierre.
221. <Enothera pinnatifida, N utt. Bad Lands.
222. Ga~tra biennis, Linn. Along Missouri to Council Bluffs.
223. Ga.m·a. coccinea, Nutt. · Common on high prairies and hills from
Council Blufl's to the mountains.
224. Ludwigia palustris, Ell. Wet places in Platte Valley, near Loup
Pork.
225. Oircea lutetiana, Linn. Fertile woody places along Missouri to
Niobrara.
.
226. Myriophyllum spicatum, Linn. Common in ponds throughout upper
Missouri.
227. Hepparis vulgaris, Linn. In standing pools, Upper Missouri.
228. Jtlentzelia ornata, Torr. and Gra;r. Arid argillaceous hills from
latitude 43° to the mountains.
229. JJfentzelia nuda., Torr. and Gray. Same as prec~ding.
230. Opuntia Missouriensis, D. C. Common throughout the Upper Missouri' region.
231. Opuntiafragilis, Nutt. Peculiar to arid plains, Upper Missouri.
232. Opuntia. ·
233. Mamma.laris vivipara.. Seen ·on the rich bottoms between Niobrara
and Fort Pierre; bears beautiful purple blossoms.
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2.3-t JlanlJH(({aris NHttalli. Common throughout the Upper ::\Hs~ouri
eountry above Fort Pierre; most abundant iu \Vhite HiYer
Valley.
2:3:>. lWH~s Jlissouriensis, Xutt. \roody limestone banks around Council
I~luf'l's.

23G. Nibcs .florirlum, J1inn. Common ou the "C"ppcr ::\Iissouri and yalley
of Y dJO\\'i:'tOJIC,
237. RiiH·s anrrmm, l'ur~h. nauks and radnes alon.4· ::\Iissouri and Yellowstone.
2:~s. 1'1'chinoc.1Jstis lobata, Torr. arHl Gray.
Duriom;' Hills on ::\[issonri.
2:3!,, l'cntlwrum scdoidcs, l1inn. ln wet plaees, Platte \'allc·y- moutil of
Lonp li'ork.
'
2-10. 1/c·nchcnt Americana, l . inn. :Xot rare in \\·oo•1y plaees along
?II issonri.
2JL Jlwumnclis Yirr;inica, J,iun. .Abllntlant in limestone woods along
.:\lissouri to IIIOilth or the l'lntte Uin•r.
:n~. ~i.::.;ir't aurca, Koeh.
Prairies along ::\li~sonri to Big Sionx: and
).'"iohrara.
2-!:3. J>olylm11ilt .1\'11ttallii, IJ. C. ])ry argilbu:(•ons hills :uul upland
}mliries aroHtHl Fort Pierre; aho 011 the YellowstotH'2JJ. Sium lincarc, l\lichx. .Moist places from moutll of .:\Iissomi to
Ill Ollll ta i liS.
2-t:>. Tlwspimn /)(lrbinode, Xntt. lUeh wootl,r places aloug 1\lis:-;onri.
2-W. 1'/tWillimn (llt/'Cilln, :Nutt. Xear Council Bluffs.
2-.1:7. Pcu('(:!/((Uilm.j(nlieulaefll1ll, :Xntt. Common 011 high prairies aronud
Uouu<~il Blufi:S.
248. OiWWJ'J'h i.:·n lO'IIfti8fy7 i.'i, D. C. Jloist ft>rtile wootls to Fort Piene.
~-ln. Os/1/orrki.:(( ln·ertsf,ltlls, D. C.
With tlle pn•tt•<liug·.
~.-~o. ()iC'ufn lllacul((ffl, Liun.
\Yet places, l'latt<~ Yalh",v.
2Jl. Antlin 111/di('({.lt/i.'i, Liun. I . iuwstone \Yooth; to Big· Sioux Ui,·er .
.:!J~. Uonws .florida, ]Jilin. Aloug the tielt wootled uot.toms as high as
Fort Lt•avt>llwort.h.
2;)~1. Cornus .'lfoloni(aa, l\Iichx. \\rmHled bottoms of ::\lissonl'i from
IIIOltth to SUlll'CC.
2;).L CorJ/trs NCI'icca., I.inn.
.Abnndant along ::\lissonri bottoms. The
iuut•r hark is much used hy tho Sionx: ltuli:uts with their tobneco
in proportions of three to (Hw; called hytlw trmh~1'l'l-'' red oHier."
2;);). S!JIIILJlwrieai')JilS oceidcntalis, u. Hr. rnw most alnmdallt !"ln·ub along
the rin'rs and strPams from the month of the :\li~soHri to the
mmmtains; often cal11.•<l "blue wood," mnch nsetl for makiHg·
ln·oolliS; ~onwtimes con'rs the rh·er bottoms almo:-;t exelnsiYely.
2:-i<i. Loniccm ciliafa., ::\lnhl. \Voo<l.Y raYines, near Cmtneil Blntfs, ~. rr.
207. 1'riosft'IIIJI J!Cifidiatum, Linn. Xot rare as high up the l\lissouri as
month of Big· Sioux.
:!.38. Samlntcus Canwlcnsis, Linn. Common along· ::\lissonri; seen in the
Yllllev of Yellowstoue.
:2.)l). Oaliu111~ U]Jrtriue, Linu. \Voo<ly plaees along ::\lissonri.
21i0. Galin111 trUitlum, l,inn. ::\loist low spots on :\lissouri.
2Hl. Ualium l10rcale, Linu. Same as preet•<ling'.
:!li:!. Uuli11111 trUforum, :\Iiehx:. Same as JH'l'Ceding· .
.:!H~~. Cejllwlanthus occidentalis, :\liehx. Platte Ynlley 11ear Loup Forlr.
.:!li-t Oldcnlandia all[JW'itffolia, Gray. ..:-\long :Missouri to Council Bluffs.
:!liJ. lrenwnia .fitsciculata, l\Iichx. Quite eommo11 on prairies, Yalley of

nl issonri.
2ii(i. llul!llitr eltJWforioides, I1inn. Conncil Blnft;.; to :Xiobrnra.
2u7. I.:ujwforium pe1:f'oliatum, Li:lll. On rich hot tom prairil.:'s near mouth
of Big Sionx.
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:?G8. Eupatorium purpureum, Linn. Conncillllnffs to .Tames HiHr.
~Gfl. EuJJafoJ·ium ageratvidcs, Linn.
"\Yoo<ly bottoms, Council Blnfl":;; to
~70.

~71.
~7:!.
4)-·)

-

't) •

~7±.

·)--

-1,).

:!7(i,

-· ..
•>- ....

~~~.
~7!1.
~~0.
~81.
~8~.

283.
28-t.

Fort Pierre.
Liatri::; Nj)icata, "\Yilltl. Hielt bottoms, Big Sioux:.
Asta cvnl{t()lius, Linn. .:Xot nucolllHWII, Uig- Sionx: an<l "Niobrara.
_hta sa[!.IJif ifvli us, \ YiJl,l. Big Sioux arul ~ iobrar:t.
Aster a.:urc1rs, Li11dl. Conneil Bluffs.
.Asta multUforus, ..:\it. l'onneil Bluffs.
Astl'r 8CI'iccus, Vent. Vort Pipn·e.
Aster XoNt'-Ailglilc, Ait. Low places on }lissonri.
..rlsta ltt'tis, Li1111. UpJH'l' :\lissuuri.
RrirJaon pumilum, .:Xutt. 1 ligh hills aronml Fort. Piern'.
},'ri!JCI'on xtrifJOSitJJl, ::\lnhl. Low plaC('S, Vermillion Prairie.
J,_'ri!Jeron Plti/(((lclphi('lllll, Linn. Alluvial botto111s of l\lissonri.
],_,'ri!JCI"OJI Oan(((lcnse, Lit11r. Common :lll oHr .i\[issouri eountry.
.A]JloJWJ))Jil8 .'lj)inufosux, D. C. High prairies of Upper l\fissomi.
8olidafJO ritJirla, Linn.
~-_"'olida[JO -incaua, Ton. & Gray.
Solidago nemomlis, ..t\_it.

28[).
28G. Solidago git;antea, . .:\it.

287. Solidago Jllissmu·ieusis, Nntt.
288. Griudclia, .W.Jilfi1Tosa, Dnnal. Common on high prairiel:l from latitude 430 to the wonntaius; me<liciua.l among India.ns.
289. Chrysopsis 1.:Ulosa, Nut.t. Common on dry hills, Port Pi('tTe.
290. Silph.izon laciniatum, Linn. Called uy tlw inhabitants of the conn-

291.
292.
293.
294.
295.
29u.

297.

298.
299.
300.

try "compass plant;" reaches its healthiest growth on the riel!
fertile bottoms of Missouri, but often found iu great aunndauce
ou the hig·h prairies. The highest poiut on the 1\li:-;sotui ~in~r
that I have obsen·cd this plaut is uear latitude ,t_to, mouth \Yllite
HiYer; most abuudaut in the Platte Valley and ou the broad
rich bottoms between Council Bluffs and Niourara Uivcr, where
it sometimes occupies large areas to the exclusion of other vegetation. That the lea\·es of this plant set their faces north and
south ma.r he pro\re~J by a pocket compass. Forty-nine plants
out of fifty exhibit this peculiarity. It thus becomes an excellent guide to the traveler across the_J>a,_tllless prairies.
Silphium pm:f"oliatum,-Limi:seen above Niohrara.
lt•a a.dllttris, Pursh. Dry argillaceous hills. Fort Pierre and Fort
Union.
Ambrosict i1'~jida, Linn. Along streams and borders of woods from
mouth of the .Missouri to mountains. Quite aburulaut.
Ambrosia cm·onop~/()lict, Torr. and Gray. Fort Pierre.
_Tanthiwn strtmwrium, Linn. Sandy bottoms of Yellowstone.
Bckinaccct purpurea, l\Ioench. Purple cone flower; called rattlesnake weed in the West, and is found abundantly throughout
the country. Heot very pungent. Used very effectively by the
traders and Indians for tile cure of the bite of the rattlesnake.
Lepachys columnaris, Torr. and Gray. Common throughout the
1\lissouri country, but most abundant from Council Bluffs to
Xiobrara Ui\'er, on tho rich broad bottom prairie~. In flower
July 8. Ha_ys usually ;yellow, sometimes of a deep purp,e vel Yet.
Lepachys pinnata, Torr. and Gray. Yermillion Prairie. Hare.
Rudbeckia hirta, Linn. Council Bluff's.
Heliopsis leat,is, Per8. Along streams in Kansas and Southern

Seltlom

~ebraska.

301. Belianthus giganteus, Linn.

Common on Upper l\Jissouri.
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311.
312.
313.
314.
315.
316.
317.
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319.
320.
321.
322.
323.
324.
325.
326.
327.

328.
329.
380.
331.
332.
333.
334.
335.
306.
337.
338.

339.
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Helianthus gross-serratus, Martens. Common on prairies.
Coreopsis tripteri.fil, Linn. Council Bluff's.
Coreopsis tinctoria, Nutt. James River, Big Sioux, &c.
Actinomeris squm-rosa, N utt. Common in thickets and along
streams in Kansas and Nebraska.
Bidens connata, Muhl. Missouri, and White River Valley.
Biden.fJ Bec~ii, Torr. Council :Bluff's.
Dysodia chrysanthemoides, Lag. Very abnndant in prairie-dog villa,ges on the Upper Missouri.
Helenium autumnale, Linn. Kansas and Southern Nebraska.
Anthemis a1·vensis, Linn. Naturalized to Fort r~eaven worth.
Achillea millefolium, Linn. Found all over the prairie country of
the West; must be indigenous west of the Mississippi.
Antennaria pla.ntaginea, R. Br. Upper Missouri and Black Hills.
Antennaria dioica., R. Br. Same as last.
Artemisiajilifolia, Torr. Gravelly hi1ls along Platte; "Bad Lands.'
Artemisia cana, Pursh. In the valley of Missouri and Platte.
Artemisia frigid a, Will d. From latitude 43° to mountains.
Artemisia dracunmtloides. Fort Pierre to Bad Lands.
A1·tentisia tridentata, Nutt. Common in Bad Lands.
Artemis·ia biennis, vVilld. In Platte Valley.
Artemisia Canadensis, Micbx. Near Fort Laramie.
Artemisia ludoviciana, Nutt. Shyenne River.
GnaphaliU1n uUginosum, Linn. Council Bluff's.
Senecio aureus, Linn. Council Bluff's and Big Sioux.
Senecio integerrimus, Nutt. About Council Bluff's to mountains.
Linosyris graveolens; Torr. and Gray. A very common shrub from
latitude 440 to mountains; sometimes associated with Sa.rcobatus
'Dermicularis, and sometimes taking its place.
Cacalia tuberosa. Nutt. Not uncommon on the rich bottoms of the
Missouri and Platte.
Lygodesm-ia juncea, Don. · A very abundant plant all over the sterile
hills of tlre Upper Missouri and its tributaries; grows most luxuriantly on the second upland prairie. It makes its first appearance near Council Bluff's, and extends to the mountains.
OirC'ium altissim.ttm, Spreng. Platte Valley.
BrickeUa oblongifolia. - Afong Missouri River.
Franse1·ia a#tbrosioides, Cab. Sandy bottoms of the Yellowstone.
Sonclws asper, Vill. Council Bluffs.
Mulgeclium pulchellum, Nntt. Big Sioux River.
T1·oximon c·uspidatunl,, Pursh. Council Bluffs and Big Sioux.
Lobelia cardinalis, Linn. l\Ioist places along the Missouri to the
Big Sioux; in Kansas, on Big Cottonwood Creek.
Lobelia spicata, Lam. Mouth of the Platte.
Lobelia. injlata, Linn·. Yellowstone Valley, where it is cultivated
by the Orow Indians, an<l used in their religious ceremonies.
Oampanula rotund·ifolia., J..inn. Common to Fort Clark.
Specularia perforiata, D; 0. Throughout the Upper Missouri country.
Arctostaphylos u·va-ursa, Spreng. Very abundant on the high rocky
bills about Fort Clark; also abundant in the mountains. It is
the 'real "kinin~kiunick '' of the Indians, and used by them to
mix with their tobacco in preference to any other plant. The
bark of Cornus sericea is used as a substitute only in the absence
of tlle A. uva-ursi.
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340. Ohinwphila umbellata,
341. Diospyros Virginiana,
342. Plantago major, Linn.
343. Plantago patagonica,
344.
345.
346.
347.
348.
349.
350.
351.
352.
353.
354.
355.
356.
357.
358.
359.
360.
361.
362.
363.
364.
365.
366.
367.
368.
369.
370.
371.
372.
373.
37 4.
375.
376.
377.
378.
379.

380.
381.
382.
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Nutt. Black Hills.
Linn. Is found in Kansas.
On ri\~er bottom near Fort Clark.
var. gnaphaloides. Very abundant in sand
soil and gravelly places on the Upper Missouri.
Plantago pusilla, N utt. On prairies near Fort Pierre; also on the
river opposite St. Joseph, in Kansas.
Lysamachia stricta, Ait. Platte Valley, upon Missouri.
Utricttlaria injlata, vValt. In ponds, Council Bluffs, White River
Valley.
Phelipcea ludoviciana, Don. Sand.v prairies, Yellowstone.
Aphyllon fasciculatum, Torr. and Gray. Great Bend of Missouri.
Aphyllon unifiorum, Torr. and Gray. Couucil Bluffs.
Scrophularia nodosa, Linn. Abundant along thickets and ·streams,
Kansas and Nebraska.
Ohelone glabra, Linn. Along valley or Missouri to latitude 430,
·renstemon grandifiorus, Fraser. A beautiful plant, found along the
bluffs of the Platte, banks and sandy bottoms of Missouri to
r:pon n tain s.
Penstemon creruleum, Nutt. Eagle Nest Hill, White River Valley.
Penstemon erianth~un, Nntt. Hills around Fort Pierre.
Penstemon albidum, Nntt. Low, with glabrous calyx. Hills around
Fort Pierre.
Pensternon crista.turn, Nntt. On high prairies; Upper Missouri.
Penstemon gracile, Nutt. Prairie bottoms, near Fort Pierre.
Penstemon pubescens, Solander. Fort Pierre ; June.
Penstmnon.leviga.ta., Solander. Fort Leavenworth; May.
Jlfimttlus virgeus, Linn. Oonncil Bluff's and Big Sioux.
Mimulus Jamesii, Torr. On the Platte. Dr. Cooper.
Gra.t-iola Virginica, Linn. .Quite common along the Missouri.
Veronica anagallis, I..~inn. Common; Council Bluff's.
Veronica scutel.lata, Linn. With the preceding.
Veronica peregrina, Linn. Fort Pierre.
Geradia purpurea, Linn. Council Bluffs.
Oastilleia sessilijlora, Pursh. Common about Council Bluff's.
Oastilleia septentrionalis, Lindl. Black Hills.
·
.
}lfelarnpyrum -americanwn, Michx. Extends up the Missouri as far
as the month, of the Platte.
Dianthera arnm·icana, Linn. Platte Valley.
Verbena bracteosa, Michx. A very common plant about prairie-dog
villages on the Upper Missouri.
Verbena hastata, Linn. Platte Valley.
Vm·bena stricta, Vent. Platte Valley; July.
Verbena aubletia, Linn. Along the Missouri in Kansas.
Lippia lanceolata, Michx. Fort Leavenworth, Kam~as Territory.
Phryrna leptostachya, Linn. Not rare along the Missouri to latitude 430,
:_/J[entha. Oanadensitt, Linn. Common in wet places, valley of the
Missouri and Platte.
Lycopus sinuatus, Ell. Same as preceding.
Monarda jistulosa, Linn. Oom~on along streams to l!lOuntains.
Hedeoma hirta, Nutt. Abund::mt in the prairie-dog villages, Upper
Missouri.
Blephilia ciliata, Haf. Fort Pierre to Bad Lands.
Lophanthus anisatus, Benth. James Hiver; on Missouri.

120

EXPLORATIONS IN NEBRASKA AND DAKOTA.

Scutellaria parvula, Michx. Oouncil Bluffs.
Tencriurn Oanadense, Linn. Council Bluffs.
Lithospermurn cane.<~cens, Lehm. High prairies, Council Bluff:;;.
Litlwspermurn la,tifoliurn, Michx. Fort PierrE>.
Myosotis glomerata, Nutt. On dry sterile hills, Fort Pierre, and
Bad Lands.
388. Onosmodium hispidmn, 1\Hchx. Prairies about Teton Hiver; Fort
Pierre.
389. Mertensia Virginica, D. C. Fort Pierre; in bloom April 20, 1855.
390. Echinospermum pa.tulurn, Lehm. Prairies about Fort Pierre.
391. Echinospermum lappulum, Lehm. Prairies about Fort Pierre.
392. Hydrophyllum Virginicum, Linn. Shady woods as high up the ~Iis
souri as month of White River, and in White H.iver Valley.
Most abundant in the Carboniferous limestone regions of Oouncil Bluffs; April.
393. H.'IJdrophyllum rnacrophyllum, Nutt. With preceding.
394. Ellisia nyctelea, Linn. About old houses and gardens to Big Sioux,
and along old roads in prairie-dog villages on the Upper Missouri.
395. Phacelia circinata, Jacq. In Kansas; Dr. Cooper.
396. Phlox divaricata, Linn. Council Bluff's and Platte Valley~
397. Oollomia linear-is, Nutt. Common about Fort Pierre; Fort Union.
398. Gilia longijlora, Torr. In sand hills of Niobrara River.
399. Ipomea leptophylla, Torr. I ha\'e seen this plant in but one locality along the Missouri-Bear Creek, near "Bad Lauds." But
in the sand hills on Loup Fork, along the Niobrara, and around
Fort Laramie, it is very abundant.
400. Ouscuta glomerata, Uhoisy. Abundant on sandy bottoms of Missouri.
401. Solanurn nigrum, Michx. Not rare on the sandy bottoms of Missouri.
402. Solanum trijlorum, Nutt. Very abundant in prairie-uog villages on
Upper Missouri.
403. Solanum Oarolinense, Linn. Along Missouri to Council Bluffs.
404. Physalis lanceolata, Michx. Sandy bottoms of Missouri to Fort
Pierre.
405. -Physalis viscosa, Linn. Sandy bottoms of Missouri to mountains.
406. Androcera lobata, Nutt. Very abundant about old trading-houses,
along old roads, and in prairie-dog villages on Upper Missouri.
407. Apocynum ca.nnabinum, Linn. Abundant on low bottoms of Missouri to mountains.
408. Asclepias macranthera, Torr. Not rare on the moist prairies of
Upper Missouri, Loup :Fork, Platte Valley; July 16.
409. Asclepias incarnata, Linn. Moist places, Loup }"'ork; Platte.
410. Asclepias tuberosa, Linn. Mouth Big Sioux and in Platte Valle,r.
411. Asclepias verticellata, Linn. Abundant on prairies; Port Pierre.
412. Anantherix viridis, Nutt. Platte Valley; Loup Fork; July 16.
413. Acerates longifolia, Nutt. Common around Fort Pierre.
414. Acerates angustifolia, Nutt. \Vith preceding.
415. Fraxintts Americana, Linn. Generally diffused.
416. Asarum, Oanadense, Linn. Near Council Bluff's.
417. Oxybaphus angustifolius, Torr. Dry hills around Fort Pierre.
418. Chenopodium album, Linn. Platte Valley; Fort Pierre.
419. Obione canescens, Moq. ''Bad Lands;" common.
420. SaUcornia lterbacea, Linn. Saline places; £ort Union.
383.
384.
385.
886.
387.
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421. Sarcobatus vermicularis, Nees. This is one of the most abundant
shrubs on the Upper Missouri. It makes its first appearance
near latitude 44°, and seems to thrive best in the saline clays of
the Cretaceous and Tertiary formations. It is sometimes called
"greasewood" by the traders, and is often used for fuel by them
on the Yellowstone River, where it grows to the height of ten or
twelve feet, with trunks two to three inches in diameter. On the
Yellowstone and aloug the Missouri it sometimes covers many
square miles to the exclusion of other plants.
422. Amaranthus albus, Linn. Sandy bottorps and shores of Missouri.
423. Rumex persicarioides, Linn. Sandy bottoms of Mi~souri.
4~4. Rume.v venos·us, Pnrsh. Old Ponca village; Loup Fork.
425. Polygonum amphibium, Linn. Low wet places along Missouri.
4-26. Polygonum aviculare, Linn. Council Bluffs along Missouri.
427. Polygonum tenue, Michx. Council Bluff~ to mountains.
428. Benzoin odorife'rum, N ees. Woody bottoms along Missouri, below
Niobrara.
429. Shepherdia m·gentea, Nutt. Very abundant from mouth of Big
Sioux River to the mountains. It bears a profusion of red acid
fruit, called buffalo berries.
430. Eleagnus argentea, Pursh. I have seen this shrub in but one locality in Missouri, near Fort Clark, on the high Tertiary hills.
431. Oomandra umbellata, Nutt. Fort Pierre and on the Yellowstone.
432. Euphorbia corallata, Linn. Quite common on Missouri to latitude
45°.
433. Euphorbia marginata, Pursh. Very abundant to mountains.
434. Euphorbia maculata, Linn. Same as last.
435. Euphorbia polygonijolia, Linn. Along old roads, Upper Missouri.
436. Ulmt.t8 fulva, Michx. Abundant on the rich bottoms of Missouri_ to
Big Sioux, and ceases to appear at the mouth of Niobrara River.
437. Ulmus America.n,us, Linn. Along rivers and streams to mountains.
438. Oeltis occidentalis, Linn. Abundant near to Niobrara River.
439. Morus rubra, Linn. Very abundant to mouth of Big Sioux; seen
sparingly and of small growth to the mountains.
440. Urtica gracilis, Ait. Thickets and streams to Niobrara.
441. Urtica Canadensis, Linn. Same as preceding.
442-. Parietaria, Pen1~sylvanica, Mnhl. Missouri and Yellowstorre;·--~ ···· - ···-·
443. Humulus lupulus, Linn. Most abundaut in the Upper Missouri
country.
444. Platanus occidentalis, !Jinn. Abundant on the rich bottoms of Mis·
souri and Kansas; but ceases to appear about one hundred miles
above Council Bluffs.
445. Juglans cinerea, Linn. Big Sioux.
446. Juglans nigra, Linn. Does not extend above latitude 43°.
447. Quercus tinctoria, Bartram. Council Bluff's and Big Sioux.
448. Quercus rubra, Linn. With preceding.
449. Quercus macrocarpa, Michx. Extends to mounta-ins.
450. Oorylus Americana, Walt. Abundant around Council Bluffs.
451. Betula,. Black Hills.
452. Alnus. Black Hills.
453. Populus tremuloides, Michx. Black Hills.
454. Populus angustijolia, Torr.
455. Populus _monilifera, Ait. A large tree, constituting by far the
greater portion of the timber along the. valley of Missouri.
456. Salix. Several· species.
·
457. Pinus ponderosa, Douglass. Black Hills.
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461.
462.
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465.
466.
467.
468.
469.
470.
471.
472.
473.
474.
475.
476.
477.
478.
479.
480.
481.
482.
483.
484.
485.
486.
487.
488.
489.
4UO.

491.
492.
493.
494.
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Abies Douglassi. Bad Lands of the Judith.
.
Juniperus Virginiana, Linn. Along Missouri to mountains.
Arum triphyllum, Torr. Low ponds to Big Sioux.
Arum Dracont-ium, Schott. Found by Dr. Cooper in Kansas.
Typha latifolia, Linn. Month of Platte.
Sparganium rwnosum, Hudson. Low places to Fort Pierre.
Lemna. Common in ponds on Upper Missouri.
Pofamogeton natans, Linn. 'Vhite River Valley.
Potamogeton pectinatus, Linn. In ponds. Bad Lands.
Alisma plantago, Linn. Common in ponds, Upper Missouri.
Bagittaria vm·iahilis, ~ngelmann. With preceding.
Platanthera leucophca., Nutt. Lower Platte.
Spiranthes cernuu, Rich. Rich bottom prairies of Vermillion.
Cypripedium pubescens, Willd. Hocky banks to Big Sioux River.
Cypripedium acaule, Ait. With the preceding.
Iris versicolor, I.~inn. Lower Platte.
Sisyrinchium anceps, Linn. Bottom prairies to Fort Pierre.
Hypoxis erecta, I.~inn. Council Bluffs.
Trillium sessile, Willd. Bxtends to Big Sioux.
Smilax lterbacea, I.~inn. Common. Month of Platte.
Smilax rotundifolia, Linn. Along Missouri to mouth of Platte.
Smilacina stellata, Desf. Very abundant to Niobrara, and occasionally seen to the mountains.
Smilacina rcwemosa., Desf. Council Bluffs.
Polygonat·mn giganteum, Dietrich. Council Bluffs.
All'iurn Canadense, Linn. Big Sioux.
Allium reticulatum, Nntt. Abundant about Fort Pierre.
Allium stellatum, Nutt. Platte and I.~oup Fork.
Lillimn cctnadense, Linn. Big Sioux to Fort Pierre.
Erythroninm americanum, Smith. Council Bluffs.
Erythronium albidum, Nutt. Council Bluffs.
Yucca angustijolia, Sims. From tbe month of Niobrara River to
mountains; on sterile hills.
Streptopus amplexifolius, D. C. Council Bluffs.
JJfelanthium Virginicwn, Linn. Big Sioux.
Juncus tenuis, vVilld. Abundant on bottoms of l\fissouri.
Juncus polyceplwlus, Michx. Rad Latlils;"'&c. "----~.-·····
Tmdescantia Vi1·,cJinica, Linn. Sandy bottoms of Missouri and its
tributaries; generall_y diffused.
8cirpus. Many species.

The Carices of the botanical collection were submitted to the distinguished botanist, Professor Chester Dewe.v, of the University of
Rochester, New York, who is unquestionably the best living Caricographer in our country. Even now, at the advanced age of seventy-four
years, his enthusiasm in his favorite departments of natural history
continues unabated ; and that his useful life may still be spared to us
many years to come is the earnest desire of more than one young
student of science who have been encouraged by his kind words and
unselfish aid to seek a recognition in the scientific world. After a careful examination, the following catalogue and notes were received form
Professor Dewey :
MY DEAR SIR: I inclo~e tile· list of all the Carices from N ebraka
Territory that yon placed in my hands for examination. The whole is
a Yery interesting collection. 1 only wonder that, with your other
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objects of special attention, you were able to seize upon so many of these
sedges ; and yet I know they are ouly a small 11ortion of the plants you
have thus preserved.
Wishing you all prosperity, and rejoicing in 3·our perseverance and
success, I am truly yours,
C. DEWEY.
Dr. P. V. HAYDEN.
LIST OF NEBRASKA CARICES.

495. Carex stntrninea, Willd. Above Fort Pierre.
var. Minor, Dew. Fort Pierre.
496. Carex cristata., Schm. TAttle Sioux River.
497. Carex stipa.ta, Muhl. Little Sioux River.
498. Carex vulpinoida, Muhl. Common.
499. Oarex rnirabili.~, Dew. Common.
500. Carex cephaloidea, Muhl. Near Fort Leavenworth.
501. Carex scirpoides, Schk. · Near Fort J...~eavenworth.
502. Carex festucacea, Schk. Missouri, below Fort Pierre.
503 .. Carex Jl.fuhlenburghii, Schk. Missouri, below Fort Pierre.
504-.* Oarex vulpina, Linn. Large and fine. Missouri, below Fort
Pierre.
505. Carex tenera., Dew. Missouri, below Fort Pierre.
.·
506. Carex hooker·iana, Dew. Missouri, below Fort Pierre.
507. Carex rosea, Schk. Southern Nebraska.
var. radiata, Dew. Southern Nebraska.
508. Carex setacea., Dew. Southern Nebraska.
509. Oarex teretiuscula, Good. Southern Nebraska.
510. Carex scoparia, Schk. Common.
511.t Ca.rex petasata; Dew. Upper Missouri.
512.:j: Carex stenophylla., Wahl. Upper Missouri. ·
513. Cm·ex festiva ?, Dew. (Too old to decide.) Near Fort Lea Yenworth.
514-. § Carex Douglasii, Boott. Before credited to arctic regions.
515. Carex leporina, Linn. Before credited to arctic regions.
516. Carex obtusata, Lily. Upper Missouri.
517. Carex blanda, Dew. Near Fort Clark.
518. Carex a.nceps, Schk. ~ear ·Fort Clark.
519. Carex hystericina, Wild. Eagle-nest Creek.
520. Carex grb;ea, Wahl. Near Fort Leavenwort'b.
521. Carex marginata, MubJ. Missouri, near Fort Pierre.
522. Carex arcta.ta, Boott. Missouri, near Fort Pierre.
523. Care.1J crauei, Dew. Missouri River.
524. Carex steudelli, Kth. Missouri River.
525. Carex rnoodii, Dew. Missouri River.
526. Carex eburnea, Boott. Missouri River.
527. Oarex lanuginosa, Micbx. Yellowstone, &c.
NOTES BY PROF. DEWEY.
* C. vulpina, Linn. First found iu our country in Ohio, several years since, and cannot
be confounded with C. stipata, Mubl. It seems to abound in Nebraska, large and fine.
t C. petasata, Dew. Collected first in Arctic America, and is abundant in Nebraska.
t C. stenophylla, Wahl. A northern carex in Eu~ope, and first published by Dr. Boott
among the "Carices of British North America" as common there, and is abunda.nt in
Nebraska.
§ C. Douglassi, Boott. First described in Dr. Boott's work, just mentioned, but now
ound in Nebraska, which seems to have strayed, like C. Richa1·dsoni, into our latitude.
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528. Oarex aristata, K. Br. "Bad Lands."
var. longo-lanceolata., Dew. '' Bad Lands."
529. Oarex riparia, Good. Along Missouri.
530. Oarex trichocarpa, Muhl. Along Missouri.
531. Gat·ex vesicaria, Liim. Along Missouri.
532. Oarex longirostris, Torr. Along Missouri.
533. Garex filiformis~ Good. Eagle-nest Creek.
534. Garex acuta, Linu. Eagle-nest Creek.
535. Garex vulgaris, Fries. Eagle-nest Creek.
536. Garex stricta, Lam. Eagle-nest Creek.
537. Garex strictior, Dew. Eagle-nest Creek.
538. Garex recta, Boott. Near Fort Pierre.
539. Garex davisii, Torr. Yellowstone Hivet.
540. Garex shortiana, Dew. Along Missouri.
54t. Garex ampullacea, Good. Along Missouri.
542. Garex monile, Tuckerman. Along Missouri.
543. Gare.r curta, Good. Yellowstone River.
544. Garex lacustris, Willd.

The following species seem to be new:
545.
546.
5!7.
548.
549.
550.
551.
552.
553.
554.
555.
556.
557.
558.
559.
560.
561.
562.

563.
564.
565.

566.
567.
568.

Oa,rex Nebrascensis, Dew. Missouri Hiver, near Fort Pierre.
GareJJ Haydeni, Dew. Missouri River, near Fort Pierre.
Garex Meekii, Dew. Yellowstone River.
Oarex leat'i-conica, Dew. Yellowstone River.
Zizania aquatica, Linn. Along Missouri, wet ponds near Council
Bluffs.
Alopecurus geniculatus, Linn. Near low wet sp )ts on Missouri, near
Big Sioux and mouth of Loup Fork.
Vilfa cuspidata, Torr. Along .Missouri River ; also ou high hills
along White River.
Sporobalus hetet·olepis, Gray. Along Shyenne River in Missouri.
Agrostis michauxiana, Torr. Bottoms of Kansas, also ou James
and Shyenne Rivers, Upper Missouri.
Agrostis cryptandra, Torr. Banks of Little Sioux River.
Muhlenbergia glomerata, Linn. Abundant on prairies of Upper
Missouri; wood-lands, &c.
Oalama.grostis Canadensis, Beauv. Lower Missotlri.
Galamagrostis longijolia, Henk. Sandy bottoms.
Galamagrostis stricta, Nutt. Along Missouri; moist places.
Btipa spartea., Linn. Prairies of Upper Missouri.
Stipa capillata, Linn.
Stipa membranacea, Pursh. Sandy banks of Shyenne River.
Aristida pallens, N utt. Sterile hills along Missouri; also on the
Platte.
.
Spartina cynosuroides, Willd. Low situations on Missouri.
Bouteloua oligostachya, Torr. Upland prairies of Missouri.
Sesleria dactyloides, N utt. This is one of the most abundant as
.well as useful grasses on the Upper Missouri. It grows in low
matted tufts, covering the prairies oftentimes for many miles, and
furnishing a most nutritious and palatable food for the buffalo,
deer, and other game; also for the horses of the Indian and
voyageur.
Festuca tenella, Willcl. Valley of the Missouri.
Festuca nutans., Willd,' Along bottoms of Kansas.
Kaleria cristata, Linn.
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570.
571.
572.
573.
574.
575.
576.
577.
578.
579.
580.
581.
582.
583.
584.
585.
586.
587.
588.
589.
590.
591.
.
592.
593.

125

Eatonica Pennsylt•apica..
Poa pratensis, J.Jinn.
Poa annua, Linn. Sandy bottoms along Missouri.
Poa ner1:ata, Willd. On the Kansas.
Poa nemora.lis, Linn. Shady woods and ravines on Missouri.
Arttndo phragmites. Abundant in moist places around Council
Bluffs.
Elymus Canadensis, Linn. \Vooded banks to mountains.
Bruchtnannia cruc(tormis, Jacq. A beautiful grass, growing in low
moist places. I have not seen it above Fort Pierre.
Uniola stricta, Torr. Hills of the Upper Missouri.
Uniola paniculata, Linn. NEar Fort Leavenworth, K. T.
TriUcurn repens, Linn. Abundant along Missouri RiYer.
Hordeum pratense. Above Missouri River.
Hordeum pusillmn, Nutt. Above Missouri River.
Horde-um jubatum, Ait. Above Missouri River.
Aira lat(t'olia. Above Missouri River.
A·ira elongata. Above Missouri Rh·er.
Oera.tochloa gmndijlora..
Oenchrus tribuloides, Linn. Very common in Kansas, and seen on
sand bottoms in the valley of Yellowstone.
Andropogon scopar·ius, Miehx. Sandy bottoms of Missouri.
Eragrostis poao·ides, Beauv. Along sandy bottoms, Lower Missouri.
Monroa squar-rosa, Torr. in '\Vhipple's Ueport. Great Bend of the
Upper Missouri.
Equitwtum arvense, Linn. Sandy bottoms along Missouri.
Equiseturn hyemale, Linn. Covers large areas on sandy bottoms of
Missouri and tributaries."
Adianturn pedat~un, Linn. Council Bluft':S.
Botrychium Virgihicum, Swartz. Mouth of the Platte.
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