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Exploring The Black Hills,
I 1855-1875:
Reports of the Government
Expeditions
JAMES D . MCLAIRD AND LESTA V. TURCHEN

The expedition of Meriwether Lewis and William Clark
began a long series of explorations of the American West
sponsored by the United States government. By the 1850s
settlers and gold-seekers followed explorers and fur traders
across the Great Plains to California, Oregon, and Utah. The
Black Hills, centrally located in the northern Plains, potentially
strategic for military operations against the Plains Indians, and a
rumored source of gold, attracted official and unofficial
intruders.
This article on the geologist Dr. Ferdinand Vandiveer
Hayden is the third in a series on government explorations of
the Black Hills preceding the gold rush of 1876. Observations
by the government explorers served as a basis for the
determination of policy and provided information for future
settlers and miners. The published reports are difficult for the
general reader to locate and include much extraneous material
for any but the avid academic. This series of articles reprints
significant excerpts from the journals within a framework of
biographical data about the explorers. Much of the material
omitted is technical or scientific data such as weather charts and
barometric readings. The tlrst two articles discussed the
expeditions of Lieutenant Gouverneur K. Warren and Captain
William Franklin Raynolds; the sequence will continue with
Colonel William Ludlow and General George A. Custer, and
Professor Waiter P. Jenny and Henry Newton.
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The Scientist in Western Exploration:
Ferdinand Vandiveer Hayden

Dr. Ferdinand Vandiveer Hayden has been described by
one author as the "Horatio Alger of geology." by a colleague as
representing "in science the curiosity, the intelligence, the
energy, the practical business talent of the western people." by
an army officer as living "only for the world and worldly
fame," and by the Sioux as "The man-who-picks-upstones-running."' Hayden's early reputation resulted from eight
expeditions to the Upper Missouri region, between 1853 and
1866, during which he explored the Black Hills and Badlands of
the White River.- In addition to his private ventures, he
accompanied government explorations led by Lieutenant
Gouverneur Kembte Warren, 1856-1857. and by Captain
William Franklin Raynolds. 1859-1860. The reports of these
government
expeditions
included
Hayden's
geological
findings.^ Although not a member of Warren's 1855 expedition,
I. Frederick Martin Brown. "Hayden's 1854-55 Missouri River Expédition."
Westerners Brand Book. vol. 27 (Boulder, Colo.: Johnson Publishing Company.
1972). p. 233; Charles A. While, "Memoir of I'erdinand Vandiveer Hayden.
1S39-I887/' Biographical Memoirs, National Academy of Sciences, 3:406; William
1 ranklin Raynolds, "Journal," 6 lebruary I860, William I ranklin Raynolds
Manuscripts, Yale Collection of Western Americana, Yale University Library, New
Haven, Conn.; E. D. Cope, "K. V. Hayden, M. D., LL.D.," The American (ic'ologist
KFeb. 1888): 111-12.
2. Hayden explored portions of the Bbck Hills in 1855, 1857, 1859, and 1866;
and portions ofthe Badlands of the White River in 1853. 1854, 1855. and 1866.
3. Lieutenant Gouverneur Kemblo Warren, Explorations in the Dacota Country.
in the Year 1855 (Washington, D. C.: A. O. P. Nicholson, Scn;ite Printer. I 856) and
Preliminary Report of Explorations in Nebraska and Dakota, in the Years
1855-'56-'57 (Washington, D. C : Government Printing Office. 1875): Dr. F. V.
Hayden,Geologicat Report of the Exploration ofthe Yellowstone and Missouri Rivers
(Washington, D. C : Government Printing Office, 1869).
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Hayden agreed to publish his geological notes in the final
report. Thus, before the organization of Dakota Territory in
18(11. Dr. Hayden hud achieved a position of eminence in
exploration ofthe region.
Such scientific prominence miglit have surprised former
classmates who remembered him as "shy and diffident."
Hayden was born in Westfield. Massachusetts, on 7 September
1829. When his father died and his mother remarried and
moved to New York, Hayden went to live with an uncle near
Rochester. Ohio. During the following six years he worked on his
uncle's farm and acquired enough education to begin teaching
school al the age of sixteen. Two years later he entered Oberlin
College and paid "all my expenses. . .with the labor of my
hands."^ During those years he found a friend in Dr. John
Newberry, a physician and amateur geologist, who introduced
him to James Hall, New York State geologist and
paleontologist. Upon graduation from Oberlin in 1850.
Hayden. acting upon Hall's suggestion, began studies at Albany
Medical College in New York. To meet expenses he lived with
Professor Hall and served as one of his assistants.
In February 1853 Hayden's interest in geology led him to
write Spencer Fullerton Baird. assistant secretary of the
Smithsonian Institution, concerning his "strong desire to labor
in the field as a Naturalist. . . .Could you do anything toward
sending me to Oregon or California or any other field that has
not been much searched by naturalists? . . . I could live as the
wild Indian lives and endure any amount of exposure and toil
4. White, "Memoir," p. 398. In addition to White, biograpliical information on F.
V. Mayden was compiled from Richard A. BartlctI, Great Surveys of the .Amcricori
West (Norman; University of Oklahoma Press, 1962): John M. Chtke. James Hall of
Aihany: Geologist and Palaeontologist. ¡8l]-lS98
(Albany, N. Y.: n.p., 1821);
William H. Gtwtzinann. Exploration and Empire (New York: Alfred A. Knopf.
1966): George P. Mt-rrill. The First One Hundred Years of American Geology{t^cv/
Haven: Yate Universifv Press, 1924); Charles D. Wakott, "Ferdinand V;indiveer
Hayden." .Viiith .Annual Repon. ISS7-lSii'J. United States Geological Survey, pp.
31-38.
5. I*. V. Hayden lo Spencer l-ullerion Baird, 16 l-'eb. 1853, Smithsonian
Insliliition Ardiives, Reciud Unit 7002, Spencer h. Baird Papers, Incoming
Correspondent, Washin^-ion. D. C. (hereafler cited as Baird Papers). The authors
wish lo express tlicir appreciation to the personnel uf fhc Smithsonian Institution for
their assistance. Some nt" the corrcsundence between Hayden and Baird served as the
basis for Brown's article, "Hayden's 1854-55 Missouri River Expedition."
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without a murmur."^ Although Baird did not employ Hayden,
Hall engaged him and another assistant. Fielding Bradlbrd
Meek, to collect fossils in the White River Badlands.^ Hayden
preceded Meek to Saint Louis and began making arrangements,
but Hall wanted the latter to head the expedition. Perhaps
having some misgivings about Hayden's acceptance of this
relationship. Hall wrote that " it may sometimes be necessary
that the direction of your expedition and the affairs connected
with it be under the direction of one of the party. I presume
you can have no objection to Mr. Meek exercising this
prerogative from his greater age and experience in the field."
Hayden coupled his acceptance of the arrangement with mild
criticism of Meek's decision to travel by boat up the Missouri;
he believed the land route by Fort Laramie to be less expensive.
This disagreement became insignificant with the arrival of
several scientific competitors who "are most violently opposed
to our going to Bad Lands."**
6. Hayden to Baird, 16 Feb. 1853, Baird Papers.
7. Professor Hall became interested in the Badlands of Nebraska Territory after
Dr. John Evans relumed from the White River region in I 852 with a large number of
previously unknown fossils. James Hali {1811-1898) dominated stale geological
surveys in the tnid-ninelccnth century; his outstanding work was the thirteen volume
Palaeontology of New York. "TTie personification of superabounding physical vigor
capped by a surpassing ambition and a burning irascibilily," Hall's "troubles with his
assistants became historic." The scientist's "pummelingsof liis men servants" and his
tendency "to make himself impri;ssive on occasion by snatching a shotgun off the
rack over his table" trighU'iicd Meek who "once away safely. . . refused to come
back to the terrors of personal relations with this despol in science" (Clarke, James
Hall, pp. 252-53). Meek, in spite oí ill health and tiniidness, became an important
scientist. He established residence in an unoccupied room at Ihe Smithsonian
Institution, lived and worked there through most of liis life, and his funeral
appropriately took plaee in one of the hallways. Althougli ihe Badlands expedition in
1853 was one o( Meek's lew Held trips with Hayden. "all the invertebrate fossils
collected by Dr. Hayden in his afterward famous western ex plora lions were
investigated and prepared for publication by Mr. Meek, although a large pari of the
results of those labors was published under the Joint name of Meek and Hayden."
(Charles A. While, "Memoir of Fielding Bradford Meek. l8n-lS7b,"
Biographical
Memoirs, National Academy of Sciences, 4:79.
8. James Hall to Hayden, 9 May 1853; and T. V. Hayden to HaU, 16 May 1853,
printed in Merrill, Firs! One Hundred Years, pp. 696-97. Meek's letter to Hail'
contained the following explanation:
On arrivinp here, I found Drs. Kvans and Shumard were going to
stop on their way to Oregon to make a collection of fossils at the
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Despite the controversy Hayden and Meek left Saint Louis
by steamer on 21 May 1853. While enroute to Fort Pierre, they
obtained an agreement from Indian agent Alfred Vauglian to
warn the Sioux not to molest them, and another agreement
from Alexander Culbertson to have horses and equipment in
readiness tor their departure from Fort Pierre. As the boat
stopped only at wood yards, they had little opportunity to
study the geology of the country, but collected botanical
specimens with the aid of other passengers. A fire produced
great excitement "because it was generally known that there
were 10,000 pounds of powder in the hold of the boat
immediately beneath tho spot where the lire was burning."
Swift action by Captain Sarpy allayed Meek's fear that the blaze
"might have blasted all our hopes of ever seeing the Mauvaises
Terres."^ The geologists reached the Badlands in June 1853,
remained lor the rest of the summer, and then returned to New
York with the collection.^^ Hayden may have assisted Professor
Hall and Meek in studying the fossils, but his name does not
appear on the resulting scientific publications.
During that winter Hayden completed his medical studies
and upon the recommendation of Baird prepared for the army

Mauvaises Terres, i called upon Major Stevens and found him very
much offended at you, for sending out the expedition, but upon
being assured by Mr Hayden and myself that you know nothing
about Evans' intention to visit that region this season, he appeared
to view the matter in a différent light. I have since read to him a
portion of your letter of the 9th inst. and lie said he was satisfied
and took back all he had said about you. (F. B. Meek to Hal!, 19
May 1853, McrrUI, First One Hundred Years, p. 697).
9. Ibid., F. B. Meek to Hall, 22 and 25 May, 11 June 1853. pp. 700-707. The
"Captain" was probably Joltn B. Sarpy of the Chouteau Company. Hayden evidently
established a elose relationsliip with the Sarpy brothers and in November 1854 was in
Belleviie, Nebraska, apparently with Peter A. Sarpy. A helpful sketch is John E.
Wickman, "Peter A. Sarpy," The Mountain Men and the Fur Trade of the Far West,
ed. LeRoy R. Hafen, vol. 4 (Glendale, Calif.: Arthur A. Clark Co., 1966), pp.
283-96.
1Ü. V. B. Meek to Hall, 22 May, 2, 7, 11, and 19 June 1853, Merrill, First One
Hundred Years, pp. 700-709.
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entrance examinations.^^ He. nevertheless, pursued other plans
for a return trip to the Badlands financed by Agent Vauglian
who ""proposes to pay all my expenses from St. Joseph's Mo,
(his place of Residence) and give me half of all I can collect in
one year's time. He gives me ample outfit and all the faciUties
his position can afford me, {which as you know would be very
fine) and wishes me to explore not only the "Bud Lands"
proper, but also the Bad Lands of the Upper Missouri as far as
Falls of Mo, even to Fort Benton if possible." '^ When
Vaughan hesitated making a firm commitment, Hayden
accepted an offer to collect plants for Professor G. C. Swallow
of Saint Louis at the rate of a dollar a day and expenses. He
acquired a release from this agreement after Baird contacted
Vauglun in Washington, D. C , and formalized arrangements for
the Badlands expedition.'"^ "Our understanding was that 1
should spend a year at Fort Benton and Fort Union, and then
spend the spring, until the boat returns one year from next
July-at the "Bad Lands'' and around Fort Pierre." ^"^ Hayden
expressed hope that liis friend would identity with tlie
enterprise for "they are well acquainted with Prof. Baird's name
in that Region and with them it is synonymous with the
Smithsonian Institution, any one going up there under your
patronage would be most favorably received and aided in any
way." '^
Hayden departed for Saint Louis with less optimism than he
had anticipated for "when I left home. My friends felt very
sadly about my going so far, they had felt so for a week or
more, and I did not come away with as high hopes and
confidence of success as I had expected to feel." His reception
11. Hayden to Baird, 8 Jan. 1 854, Baird Papers. During that winter Hayden also
worked on the natural historj' collections at Rochester University. (Hayden to Baird.
20 March 1854, Baird Papers).
12. Hayden lo Baird, 27 .Ian. 1854, Baird Papers.
13. Ibid., 8 and 23 Feb.; 5 and 20 March; 10, 19, 25 and 26 Apr.; 4 June 1854.
14. Ibid., 13 May 1854. Fortunately, since Hayden's journals have never been
located, subsequent correspondence wiih Baird provides details of the planning and
execution of the expedition.
15. Ibid., 27 Jan. 1854.
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in Saint Louis more than restored his spirits. Vaughan appeared
"very much elated" and "•'Mr. Sarpy—Culbertson and
others. . . . all seem to feel interested in helping mealong-and
seem to think my industry will make my future a bright one."
Sarpy even "offered to carry up any freight necessary for the
expedition free of expense." Thus encouraged, Hayden's letters
to Baird became filled witii the details of preparation, some
vexations, and some humor: "Do not Telegraph again-A letter
will reach me sooner by Mail and will be much cheaper. Your
last Telegraph was five days reüciüng mo. Mr. Meek and myself
were annoyed just so last Spring and we found that the Mail was
more expeditious than Telegraph." '^
The expedition left Saint Louis by steamboat on I June
1854 and arrived at Fort Union within thirty-three days.
Hayden expressed disappointment that "the Boat has made an
unusually quick trip, not giving me as good a chance to collect
as I could wish. Much of the wood was already cut, and no
winds or other troubles to detain so that the Boat has stopped
no where for Indians even, over 6 hours at a time—So my
collections are rather small, but I hope of some value., though 1
presume there is nothing new or rare among them."'^ Efforts
in the vicinity of Fort Union were more rewarding. "My joy is
complete, my prospect firm- I know not why I have such a run
of good luck-It surely cannot be because I deserve. But still for
the Service of Science I most earnestly hope it will continue."
Such hope led Hayden to ask Baird if something could "be done
by the Government A small appropriation of 10.000 dollars
would enable me to explore the whole country this side ofthe
Rocky Mountains." ^^ Hayden thus began the lobbying efforts
that eventually resulted in government funding for his
explorations.
In November, Hayden, staying with Mr. Sarpy in Bellevue,
Nebraska, explained to Baird that "after returning from the
Yellow Stone to Fort Pierre, there was no one to whom Col.
Vaughan wished to entrust his express. The xcited state of
16. Ibid., i 9 and 25 May I 854.
17. Ibid., 2 July 1854.
18. Ibid., 2 and 3 July 1854.
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the Indians rendered it unsafe for me to operate around Fort
Pierre this fall so 1 consented to come down with the
Hxpress."*^ The Bellevue letters revealed further information
about the events of the past year and the difficulties of
scientific collection in the West.

,

. . .1 have some Alcoholic Specimens which I send you-They are
not well labeled from Ehe fact of an accident which occud
[occurred] 4th day out. A Barrel containing a fine lot of Bottles,
my cotton, and everytliing I had nerly, stood on the Stern ofthe
Boat, apparently a safe place The clerk of the arv [army?| Post
in passing around ihe stern by some means fell into the river and
in fatly [falling] Cauglit my Barrel and drew every thing into the
river. The young man was drowned. This accident hindred me
from doing as I would have done, ^^

He hoped to give Baird the poorly labeled specimens that he
had collected, but he carefully noted that "half of them belong
to me you are aware." Concerning future plans, he added:
I spend the winter at Fort Pierre-From that point I will write
you more fuly. I have a great many notes on the Birds and
animals of this counlry which I wish to send you-I shall spend
the winter among my Specimens of wliich I have a good Sized
room full at Fort Pierre. All the Alcoholic Specimens will come
to you by Col. V. in the Spring.
What I shall do next year I know not, the Indians are
exasperated, 1 can assure you that what I do hearafter will beat
the peril of my life. I have worked ail summer in the midst of
danger and I fear it will be worse- Wliai shall I do? I am told it
will be sure death to go to Bad Lands But if I stay up there 1 must
go. That is the great center of my operations-! dislike to give it
up- Perhaps I shall be obliged to return in ihe Spring Please give
me your opinion. Is there any expedition being fitted out by
Government? 21
Although busy with specimens and plans for the next
summer, events that might influence Hayden's future prompted
his involvement in the "tempest of Politics" in Bellevue.
19. Ibid., It Nov. 1854.
20. Ibid.
21. Ibid.
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"Nebraska is now big [being] organized. Legislatrs and council
formed. Influentie! men tell me among the first things they will
do is to Petition lor a geologicel Survey of the territory. If they
succeed, they say I shall have it." He further noted that he
would "labor pretty hard for such a thig [thing] to succeed
even if I have no position in it, for I am convinced that Science
would be very greatly benefited.""^ Despite this altruism,
Hayden was maneuvering for the position. "At the suggestion of
Col. A. R. Gilmore. I have prepared a small Box of nice
Specimens well labeled, for Senator Douglass which he will
carry to him and press the matter of a Survey-Col. Gilmore is
the most intluential man in Nebraska an intimate friend of
Senator Douglass and a train of influence may be reached then
which will effect much, this administration."^-*
Soon after writing this letter Hayden returned to Fort Pierre
and resumed more scientific activities.
I made an abortive irip to Mauvaise terres, Startedjlth feb. wem
as far as Sage creek, a severe snow sturm came upon us. and I
turned back, Sent my team and men home, and took across to
the Cheyenne trading houses alone iVum Pincius Spring aboui
35 miles, gol lost, and spent three days in the terrible ravines of
Cheyenne with notliing to eal. Snow 18 inches deep. 1 then
took a trip to Black Hills with Mr. Galpin the Bourgeois of Fort
Pierre, had a line time, tor 10 days we had half a meal a day and
for four days on our return we ate nothing but one prarie dog
divided among three. 1 came near perishing- -1 was so weak when
I got to the Fort, lid March, thai 1 could hardly sit on my
horse. After getting at the Fort, we all ate so imprudenlly (hat
we were taken very sick, in fact I have not gol over it yet. They
tell me that now I have become partially naiuralized in the
country-1 have had some hard limes bul still if I can add my
mite lo the sum oí human knowledge I shall not complain-lt is
very strage|strangei that at the Base of the Black Hills a
company of men cannol kill game enough for their support. But
it is true. 24

Two days before departing Hayden had expressed great concern
for the party's personal safety.
22. Itiid.. II und

17 Nov. 1854.

23. Ibid., 26 Nov. 1854.
24. Ibid., 6 April 1855.
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All the Indians are very bad and daily growing worse.—it is not
impossible that I may not live lo return to the States. In case 1
should not. I wish you would take my collections and dispose of
them as you may see fit. My Notes and Journals I have left in the
care of Mr. Hodgekiss which I wish you lo receive also—The
Indians are much opposed to anyone's getting Specimens in their
country, and will yet make trouble with some one. ^^
Hayden again attempted to reach the Badlands in early
April 1 855 only to be frustrated when he "met a trader coming
in from Brulee camp who told such a doleful tale that my guide
became scared and would go no further with me." The
scientist's remorse at the delay of his exploration was great
enough that he angrily advocated military measures against the
Indians. "Perhaps 1 shall have to give it up until the Govemment
sends troops up here and wipes out two or three hundred of
them." Only a few months later General William S. Harney
nearly accomplished that feat at Ash Hollow. ^^ The long
desired trip occurred in late April; and Hayden described the
fruitful, though dangerous, excursion to his friend.
I have at last succeeded in my wishes in making a collection in
Mauvaises terres-\ cannot tell you how much anxiety, trouble,
and disappointment, an attempt to visit that place has cost
me-It seemed as if all Nature animate and inanimate was against
me to prevent the success of my efforts, and in this third
attempt I think I have been tolerably successful, thougli it was
the most severe trip I've made. 1 started from the Fort under
unpleasant circumstances, all said it was doubtful about my
returning, but now was the time or never i thought. I had
already been seven months waiting an opportunity & making
ineffectual attempts, so I resolved to go even if I had a collision
with the Indians. . . . We took a new route, passed through the
heart ofthe Brulee country. . . .A most interesting country I can
assure you and which I shall be delighted to describe to you if I
ever see you-Tliis journey took us 17 days—1 then worked hard
5 days gleaning in the old fields of Dr Evans, Mr Meek & myself
of two years ago and returned to the Fort—I have my collection
now safely in the Fort. Mr. Hodgkiss says that I miglit go ninety
25. Ibid., 9 Feb. 1855.
26. Ibid., 21 April 1855. Concerning Ash Hollow see the Tirst article in this series,
"The
Dacota Explorations of Lieutenant Gouverneur Kemble Warren,

," South Dakota History, i. no. 4 (Fall 1973): 360-63.
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nine times again and not escape, for if we had met even 10 or 12
lodges, we would have had iroubie-As it was we s;iw only ther
lodges. They were in the Sand Hills, hunting BulTaJo, bul a day
or two before we left we saw Iheir signal fires on Wliite River
which showed that they bad reiurned. Tliey are now theating
[threatening] lo burn the Fort but they cannot do anything I
think,and when the iroops come they will all be quiel as lambs.
0 if I could only work without fear. With ample time and
means. With the influence that money or government could give
me! It seems as though 1 could do something. As it is. 1 must
pass over the ground hastily galher up ihe most obvious things,
as hastily return, for fear of Indians and for tear of
expenses. . . .If 1 stay up here another season I shall go to the
Forts above where I can do more in that line in one month than
'7

in a year at Fort Pierre."
It! July Hayden traveled up the Missouri from Fort Pierre to
Fort Utiion AWÚ "thence on Keel Boats to Fort Betitoti Started
from the mouth of the Judith, 22d October, froze up at Fort
Pierre and then came the rest of the distance by land, to this
point," St. Joseph, Missouri. "I can assure you that I have had a
severe time of it and many disappointments."^** Nevertheless,
he proudly explained:
My Geological collection will amount to about Six tons
collected from a thousand localities and illustrating every phase
of the Geology ot" the Upper Mo. as far as I have traeled
[traveled].... I fee! very anxious to submit it to your
inspection.
I wish to ask your advice on many points. . . . ! have
accumulated an immense body of notes on a good many
subjects. I propose first u it meet with your approbation, to
write out a large octavo volume say 300 or 400 pages, entitled
"Wanderings in the far West or three years on the Mo & its
Tributaries". Tlie kind of life that I have led has given me a
better chance to accumulate facts than any one could have in
merely passing through the country. . . .
27. Hayden to Baird, 10 May 1855, Baird Papers.
28. (bid., 26 Dec. t 855. Hayden's departure from Fort Pierre caused him to miss
the arrival of Lieulcnanl G. K. Warren. "[ did not see Lieut Warren. None of the
ofili-ers had arrived when the Boat lett I'ort Pierre though they were supposed to be
on the way-I shall write a line to him requesting him to consider me attached lo his
corps, if iie wishes me. Otherwise, I witl avait myself of all the facilities 1 can get."
(Ibid., 10 July 1855).
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P S I have paid much attention to the Indian Languages. . . .1
have obtained large Vocabularies of the Gross Ventes of the
Prarie, Gross Ventes of Mo. AssinneboLs, the Arrickara & the
various dialects of the Dalcotas. Pretty good grammars &
Dictionaries of the Blackfoot, Crow and Mandan Languages.
The whole would make quite a volume and then my geo[ogical
notes & Descriptions of fossils, of wliich I must have seve[
[several] hundred new species will be something more. . . .Mr
Meek wrote me a letter which 1 received at Sargeanis Bluffs
expressing a desire to join me in describing fossils. I am rejoiced.
You know, 1 could not have a better a.s.sociate or more able. I
have written him requesting him to await af St Louis until I
come so thai we can look over my collection together and Select
Such as we wish to figure & describe. . . .1 shall not get there
until after 1st oUan. 29
On 11 January 1856 Hayden arrived in Saint Louis and
spent several days arranging his "collection at Mr. Chouteau's
House, and selecting out portions for examination and sending
thetn on to Mr Meek." The latter apparently was in New York
where Professor Hail had offered the use of a room, his library,
and his collections for comparison. ^" Hayden and Meek jointly
published the results of their study of the itivertebrate remains
in the Proceedings of the Academy of Natural Sciences of
Philadelphia.^^
29. [bid., 26 Dec. 1855. The information lh3t Hayden accumulated on Indian
languages appeared as "Contributions to the ethnography and philology of the Indian
tribes of the Missouri Valley," Transactions of the American Philosophical Society.
12(t862): 231-461.
30. Hayden to Baird, 20 Jan. 1855, Baird Papers. Mr. C. P. Chouteau had
acquired one half of Vaughan's share of Ihe collection by paying half of the expenses
and transporting the collection to Saint Louis. (Hayden to Baird, 12 July 1855, Baird
Papers).
31. Examples of these publications include "Descriptions of sixty-three new
species of Acepliala. Gasteropoda, und Cephalopoda, from the Cretaceous
formation of Nebraska Territory,"' (Mar. 1856); "Descriptions of sixty- three new
species of Accphala and (íasíeropoda from the Tertiary formations of Nebraska
Territory, with some general remarks on the geology of the country about the
sources of the Missouri River," (June 1856); "Descriptions of new fossil species of
Mollusca, collected by Dr. !-. V. Hayden in Nebraska Territory, logether with a
complete catalogue of alt the remains of ¡nvertehrata hitherto described and
idenLilled from the Cretaceous and Tertiary formations of that region," (November
IS56). Dr. Joseph Lcidy's description of tbe vertebrate remains collected by Hayden
and Meek appeared in various volumes of the Proceedings tor the years 1856, 1857,
and 1858. "In 1852 Leidy had arranged to accompany an expedition to the West to
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While organizing and studying his collections, Hayden
continued his perpetual search for a position that would offer
financial security and the freedom to explore as he wished. He
asked Baird's advice on obtaining an appropriation for a
geological survey of Kansas and Nebraska. "If Should not be
advisable, I have a half a dozen openings to explore after my
previous fashion. Ail the officers at Fort Pierre have offered to
assist me and Gen Hamey made this expression, 'anything I
have is at his services . " ^ ^ J Q Hayden's "great pleasure"
Lieutenant G. K. Warren offered the young scientist a position
with the government expedition *'to the Sioux country" the
summer of 1856. In addition. Warren requested that Hayden
prepare a sketch of "the geology of the portions of Nebraska
Ter. explored by you," which the former would "gladly transmit
to the Department with my report and allow it to take the same
chance of publication by Congress."^^ Consequently, Warren's
Explorations in the Dacota Country, in the Year 1855 included
an appendix containing "an interesting memoir from Dr. F. V.
Hayden, of examinations lately made by him in
Nebraska."^'* An excerpt from this memoir follows.
The country in the vicinity of Fort Pierre, and north towards
the Black Hills, t h o u ^ mostly sterile or entirely barren,
contains some plateaus that are covered with a fine growth of
grass. The re^on through which the main body of the Shyenne
passes is sterile in the extreme. It is cut up by temporary streams
into ravines and gullies to a frighttui extent, and barren black
hills, sometimes producing ii tew stunted cedars, meet the eye
on every side. Between the two forks of the Shyenne, and in the
vicinity of Bear Butte, a portion of the Black Hills, is quite a
large area, which seems to have been levelled
by
collect fossils
he was unable to carry out his plan." He had to remain at the
University o!' Philadelphia to substitute for an itJ colleague, bui Baird wrote Id him,
"Do not worry about the tossit bones; they wilt ail be sent to you anyliow." Henry'
1 airfield Osborn, "Biographicat Memoir of Joseph Leidy 1823-1891, "Biographical
Memoirs, National Academy of Sciences, 7: 346.
32. Hayden to Baird, 26 Dec. 1855, Baird Papers.
33. ibid., 20 Jan. 1856, and G. K. Wairen to Hayden, 15 Feb. 1856. Merrilt, First
One Hundred Years, p. 7 1 1 .
34. Warren, Explorations in 1855, p. 2.

Copyright © 1974 by the South Dakota State Historical Society. All Rights Reserved.

Ferdinand

V. Hayden

Copyright © 1974 by the South Dakota State Historical Society. All Rights Reserved.

Exploring the Black Hills
denudation, and greets the eye of the traveller with joy, who has
for some time previously seen nothing but the sterile country
before mentioned. The streams which tlow into the Shyenne at
this point have their origin in perpetual springs in the Black
Hills, and contain an abundance of fish, and swarms of beaver
live along their banks. They are skirted with excellent timher of
ash, oak, elm, and box-elder, and the level plains are covered
with a fine carpet of grass which, in spring and early summer, is
enamelled with myriads of llowers of the richest hues. On the
9th of March, 1855, I ascended Bear Butte, and on the south
side, six hundred feet above the level prairie. I found a beautiful
plant, (Anemone Patens,) just putting forth ils blossom. The
Indians call it the navel flower, for they say that when it blooms
young .spring is born. At that time the grass was springing up
quite green, and herds of antelopes were quietly reposing upon
the sunny sides of streams, like flocks of sheep. This is a portion
of the country similar to Wíüte river valley, well adapted for
grazing purposes, and capable of sustaining a tolerably dense
population. Tlie Black Hills which appear in the distance, and
derive their name from their dark and gloomy appearance,
contain an inexliaustible quantity of the finest timber, mostly
pine, which will doubtless remain undisturbed tor many years to
come. 1 will, however, propose a plan tor obtaining this limber,
and render it useful to future settlers, thougli I do it with some
hesitation, lesl it may seem visionary. The left fork of the
Shyenne passes througji the northern portion ofthe Black Hills,
and even there is a considerable stream, from thirty to Hfty
yards wide. In the spring the river is much swollen, and
the current exceedingly rapid, and the timber, if cut and hauled
to the banks of the river, might be floated down into the
Missouri with considerable safety and ease. . . .
To present an idea of the country on Wliite River, and the
modes of travelling on the prairie, I will give a brief digest of
my journal, made on a tour to ihe Bad Lands, in the spring of
1855. I staried from Fort Pierre May 7, with an indian as guide,
one voyageur and a boy, with several horses and two carts, f^or
the purpose of making a collection of mammalian and chelonian
fossils in that remarkable cemetery. The weather was warm, and
sun shining brightly. Most of the usual spring birds had come,
and the ravines and water courses were green with grass and
foliage of trees, and many flowers were in bloom. The first day's
travel is usually quite short, not more than six or seven miles.
We passed the steep, barren. Argillaceous hills that surround
Fort Pierre, and encamped on the Teton or Bad river of the
Sioux. We made about six tniles. coarse southeast. Tlie region
drained by this river is quite sterile, the soil much impregnated
with what is usually called Epsom salts in this country. . . . I do
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not know that any analysis has been made of it. It is very fine,
and when pure, wliite as snow, and much the consistency of
flour.
The following day we pursued the satne direction, over a
country having much the same sterile appearance, destitute
of water, and camped in an immense depression, called by the
traders "Big Hole," In it is the bed of a little stream that empties
into the Teton river, but at this time it was nearly dry; the water
standing in pools and very unpleasant to the taste. Our wood for
culinary purposes was small willows, and our horses picked a
scanty meal in the moist ravines. All the upland prairie was
parched with drought.
The following day. May 9, we pursued nearly the same
direction, and through a similar country, destitute of wood
and water, the vegetation parched by drou^t. No game was to
be seen but a few antelopes, wlüch were so wild that it was
impossible to kill them. About three o'clock we reached the
head of Medicine creek, a tributary of the Missouri, Our distance
was about ftfteen miles. We found here excellent grass for our
animals,ftne clear water, and an abundance of wood. This stream
is fed by springs, contains an abundance of fish and well skirted
with limber, and much vegetation grows along its banks. Many
species of flowers were in bloom, rendering the contrast quite
pleasing.
Tlie following day we continued the same course until we
came to the Wliite river valley, and the upland prairie
presented the same parched appearance. Approaching Wliite
river, the country is somewhat rugged, and the hills that
bordered the valley had the usual arid sterile aspect, but we soon
passed over into the beautiful valley which was at this time
clothed with fresh green grass, from ten to fifteen inches in
height and the timber skirting the river was in full foliage.
Myriads of flowers enamelled the prairies and honey bees were
industriously at work by thousands among the Leguminous
blossoms. ! was not aware that this little inliabitant of
civilization had wandered so tar into the western wilds, until be
appeared here, and I would infer from the number I saw (hat
they must inhabit some of the numerous dry trees along the
river. After striking the river we passed up along the broad level
to the forks, and catiiped in a most delightful place. We were in
want of nothing, either for ourselves or anitnals, and of course
all in high spirits. . . .
The following day. May 11, we passed up the valley four or
five miles above the forks, tor the purpose of fording the
river. The left fork is the main stream, and, at ihis time was
much swollen and the current quite rapid. The bottom is so full
of quicksands and other impediments that we found it very
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difficult to discover a crossing place. Finally, after a most
diligent search of several hours wading about in the stream, we
ventured to make the attempt. We first unloaded everything in
our catts and carried it lo the opposite side, a distance of one
hundred and Bfty yards, and then letting our carts down the
steep bank with great care, we passed safely over on the other
side with no other trouble than the miring of our horses in one
or two instances. After landing safely on the other side, we
ascended the higli lulls which border the river, and camped in a
beautiful ravine, from which Mowed a fine spring, sunoutided
with an abundance of wood. The whole country here has much
the appearance of the limestone region near the mouth of the
Platte, and I noticed several species of shrubs that are tbund no
liiglier up on Ihe Missouri than Council Bluffs. Our distance that
day was not more than eight miles. Tiie water of Wliile river is
very peculiar, containing a large quantity of calcareous and
aluminous matter held in suspension, so that it has much the
appearance of milk. When allowed to stand for a short time, or
whenever it is found in pools, a thick scum may be seen upon
the surface very much of the appearance and consistency of rich
cream; removing tliis, and the thinner portion is of a much
ligliter color, like milk. It is very astringent to the taste, and its
medical effect on the traveller is quite the reverse of the water
previously used. Tliis river has been navigated by traders with
small Mackinac and bull boats for over one hundred miles from
its mouth. We found plenty of antelopes near our camping
place. Our Indian killed two fine ones, wliich formed a most
acceptable addition to our larder.
On the following day we passed over a fine rolling upland
prairie on the northern slope of the dividing ridge between
Wtiite river and Running Water. Afler descending two steep hills
which border the river bottoms, the prairie slopes gently
towards the south for a distance of fifteen or twenty miles to a
high ridge which is visible in the distance and covered with
pines. Our course was about due west. On our right the lofty
denuded ridges of the "Bad Lands" appear, while scattered all
over the valley are patches o( white earth, monuments of the
Tertiai-y basin left after denudation. The wbulc valley gives
unmistakeble evidence of having been levelled to ils present
condition by the action of denudation. The day was quite fine.
We camped ai niglit on Bad Land creek, and before reaching it
we passed through considerable bad ground, which rendered our
iravelling quite hazardous. They seemed quite approprialely
named. Tliere are many things of the deepest itUerest in this
valley, and as yet it is almost terra incogniia. All the streams on
the riglit side of Wliiie river How from perpeiual springs in the
distant ridge, and even in the dryest season they are fiill of cool
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crystal water, their sides iVinged with many varieties of water
plants, and their valleys clothed with abundant grass and
flowers. Contrasted with most of the country on the upper
Missouri, the Wliite river valley is a paradise, and the Indians
consider it one of (he choice spots of earth. Indeed, when
supplied with an abundance of meat, they always resort here
and spend their lime in amusements or in cultivating their
numerous gardens wiiich are scattered througliout the valley.
The Brûles and Yanktons raise a considerable amount ni corn
and other vegetables, and with very little attention they gel a
tolerable crop. The greatest deficiency that will be felt here will
be the scarcity of wood for fuel, and, like other portions of the
upper Missouri country, no coal need be souglit after.
May 13. We a^iain iravelled due west across a Hne rolling^
prairie. We mel with large numbers of a peculiar species ot
cactus just coming into bloom, {Mainmaria imllalii.) It is more
abundant here than anywhere else on the Upper Missouri. We
camped at night on Grass creek-another iine stream, similar lo
those before mentioned. At our left, in the distance, we could
see a tall, naked white butte, called Eagle Nest butte, from the
fact that an eagle has built her nest on the summit from time
immemorial. Althougli it rises to the heiglit of one hundred and
fifty feet, with nearly perpendicular sides, ils stratification is
perfectly horizontal, presenting a more conspicuous example of
the terrible denuding action which has been fell in the valley.
On its summit i found several species <i'i plants in bloom thai 1
observed no where else on the route.
May 14.-We passed several tine streams, all having a uniform
appearance, and the whole region approaching more closely
the fertile portions of Kansas. We camped at nigtit on a fine
stream called "The creek where the Indians plant corn." Our
Indian guide spent a day here planting a small patch of corn and
potatoes. On our left, as far as we could see, was fuie rolling
prairie clothed with vegetation, while on our right, tbe lall
naked columns and domes o\' the "Bad Lands" loom up,
assuming most unique and fanlaslic shapes. Our Indian guide led
us along an old buffalo track, a very rugged road, a faci of which
we were convinced by having uur carts upset and the contents
distributed over the ground. The Indians say, however, that in
travelling over a country with which they are unacquainted they
always follow a buffalo trail, for this animal always selects tbe
most practicable route for his road. At the moulh of this creek
is the most beautiful exhibition of the Bad Lands I have ever
seen.
On the 18th we camped near a fme spring, which was but a
little distance from it, and we resolved to stop a day or two
and explore it. Our animals needed rest, and here was an
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abundance of good grass and water. Algier partaking of a
delicious dinner of antelope meat, I started out, accompanied by
my voyageur, and ascending an elevation which was above the
bad ground, looked down upon one ofthe grandest views 1 ever
beheld. 7~he denuded area was nearly square in tbrm, and the
immense Hat concreiions thai projected out from the sides of
the perpendicular walls in regular seams, and at about equal
distances above each other, resembled some vast theatre; indeed,
it reminded me of what 1 had imaginedof the amphitheatreof
Rome, only nalure works upon a far grander scale than man. We
climbed with great dilTiculty down the steep sides, following the
tnain channel of the little siream, and after much winding
thiHiugli tiiis labyrinthian sepulchre, we came to an open plateau
covered with tine grass, and in the centre a beautiful grove of
cedars, and through the whole a siream of milky water wound
its way to Wliite river, about tlve miles distant. All around us
were bare, naked, whitened walls, with now and then a conical
pyramid standing alone. We fell very much as thougji we were in
a sepulchre, and, indeed, we were in a cemetery of a
pre-Adamite age. for ali around us at the base of these walls and
pyramids were heads and tails, and fragments of the same, of
species of vt'hich are noi known to exist at the present day. We
spent that day and the following exploring the cemetery, which
the denuding power of waier had laid open for our inspection,
and many tine specimens rewarded our labors.
On the morning of the :îlst. we started for White river, on
wliich we camped. We were about to leave behind us good
grass and water, tor in the direction we were going we could
expect nothing but a desert and sail water. The bottoms were, as
usual, quite good, bui ihe hills that bordered il were terribly
denuded, showing us that we were still in "Bad Lands." The
tbllowing morning we crossed ihe river with some difticulty. on
account of the sinking of (he horses into ihe quick sands, and
then wound our way among the sand hills in a direction nearly
parallel with the river. These sand hills susiain very little
vegetation, have often veiy nearly perpendicular sides without
stratification, and are probably tbimed by the mud. On our
right, the main body o\' the Bad Lands appeared with its
numerous labyrinthic passages. iUustraling mosl finely the
denuding power of the water. Many rare plants were observed
here, but few animals. One species of lizard was quite common.
but very agile in its movements. We succeeded, afler many
atlempis, in catching one of them, hy throwing a blanket over it
.suddenly. Antelopes were more abundant than other kinds of
game, and we were able to supply ourselves wilh meat.
Occasionally a big horn was added, which made a very agreeable
variety. The meat of the femaie has much the flavor of mutton.
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Plioplaichus whitei found in South Dakota.

On the following night, we camped on a tributary of White river;
wood was very scarce, and the water of the poorest quality. All
the tributaries of the northern side of White river are of the
same character. The next day we were desirous of getting to
Bear creek, the usual camping place of visitors to the Bad Lands.
Our road was exceedingly rugged, winding among the terrible
canons and gullies. We were not able to get through without
again upsetting our carts, and were obliged to pack our baggage
a considerable distance. At last we struck the main road between
Fort Pierre and Fort Laramie, and then our troubles were at an
end. We had followed an old buffalo trail seventy-five miles
through a country never before travelled by carts. We had been
seventeen days reaching Bear creek, whereas, if we had followed
the usual route, it would have required but six days. But I had
the pleasure of exploring a large area of most interesting
country, never traversed before but by Indians. . . . We spent
five days at this locality, and with the mammalian remains
already collected in other places, our carts were loaded to their
utmost, I noticed one peculiarity in the atmosphere at this
place-the frequent showers that annoyed us very much, for they
kept the marly earth around us in a disagreeable condition. In
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passing out of the Bad Lands our carts were much impeded by
the mud. but when we ascended upon the plateau above, the
storms ceased, and thirty miles east of that point we could see
no indications of its having rained for several weeks. From Bear
creek we made an ascent of two hundred feet to a broad
plateau, extending, with little interruption, to the head of Teton
river, a distance of about fifty miles. . . .
On the niglit of the 30th, we camped at Sage creek, so noted
among voyageurs and travellers, for the purgative qualities of
its water. I stopped here several days in the sutnmer of 1853,
with my friend, F. B. Meek, esquire, and both ourselves and
horses experienced its weakening effect. This creek rises in the
Bad Lands, and taking a northeast course, empties into the
Shyenne. It is somewhat noted for the abundance of fine
Cretaceous fossils that are found along its banks. For about four
miles east of Sage creek the road is very rugged, until we again
ascend to the table land. . . .
The dividing ridge between the Sheyenne and Wliite rivers,
forms tiie most elevated portion of the Bad Lands. Fifteen
miles east of Bull's creek, is Pinon's spring, a noted camping
plaee among voyageurs, as being one of the very few good
springs of water on the road between Fort Pierre and Fort
Laramie. It is the head of the Teton river, and is so called in the
Sioux language. . . .The remainder of our route we crossed the
heads of the other tributaries of the same stream, with very little
wood and poor water, and at this time the earth was so parched
that very little good grass could be obtained for our animals. On
June 6 we arrived at Fort Pierre safely, having been absent thirty
days, 35
Dr. Hayden also accompanied Lieutenant Warren's 1856
expedition, which surveyed the Missouri River "from the
southern boundary to Nebraska to a point sixty miles above the
mouth of the Yellowstone, and of the latter stream to Powder
River."3^ Newspaper publications on the exploration, written
by Hayden, toWarren's consternation ignored his contributions.
35, Ibid,, pp. 70-76. Excerpts from Hayden's 1855 journal, as well as his later
reflections on the Bad Lands, appear in Gilbert V. Slucker, "Hayden in ihe
Badlands," The American West, A, no. I (Feb. 1967): 40-45,79-84.
36. Warren, Explorations in lS55-'56-'57, p. 5. Hayden's letter to Baird from
Fort Union mentioned Jim Bridger and Sir George Gore, " 'Jim Bridger' a noted
mountain tnan is here and it' he succeeds in getting him as guide he witl go up the
river a short distance. . . .Sir George Gore, has been through the Yellow Stone
country with a large party, will be here in a few days. He is making sad havoc with
the game Killing whole bands of Buffalo Deer Elk &c for no purpose bui his own
pleasure." (Hayden to Baird, 11 July 1856, Baird Papers).

Copyright © 1974 by the South Dakota State Historical Society. All Rights Reserved.

J82

South Dakota History

You know that I labored nearly as hard in making the actual
collection of natural history objects as you did; most of the large
animals were killed or skinned and brought in by me; many of the
birds I prepared entirely; my men did a great deal; many of the
articles necessary to their preservation I purchased at my own
expense, my accounts have been stopped. . . .All the
transportation etc. of your branch I provided for. I gave up half
our boat and all our comfort to the collection, and all of us
rowed like laborers to bring it a portion of the way down the
Missouri River, You may be sure it was no agreeable thing to me
to see in a paper like the National Intelligencer that you had
"conducted" the exploration, when all this labor had been
actually performed by me and at my own risk and
responsibility;...and 1 merely mentioned, and.in such a way as to
be essentially "damned with faint praise."3'/
This first disagreement lasted only a short time as Hayden
commented to Baird, "Warren is doing even more than I ever
expected. He seems willing to anything in his power. I feel
grateful to him má freely forgive and forget all things which did
not seem quite pleasant last summer. His heart is in the right
p/ace."^^ Warren again employed Hayden for an expedition to
the Black Hills in 1857, but with the explicit understanding that
publication of the results of the exploration would be
controlled by the Lieutenant.39 The subsequent government
report included Hayden's "Catalogue of the Collections in
Geology and Natural History," which consisted of stratification
tables of Nebraska and Dakota geology and fossils; and lists and
brief descriptions of the region's mammals, birds, fishes,
reptiles, recent mollusca, and botany. This discussion included
the observation that "the buffalo, which has been so important
an agent in the preservation of the Indians, is now gradually
gathering into a smaller area; and. . .they are annually
decreasing at a rapid
^
37. G. K. Warren to Hayden, 4 Nov. \856,Mciríü, First One Hundred Years pp
712-13.
' *^*^
38. Hayden to Baird, 28 Mar. 1857, Baird Papers.
39. G. K. Warren to Hayden, 18 May 1857, MeiiiU, First One Hundred Years pp
713-14.
'*^^
40. Wairen, Explorations in !855-'56-'57. p. 90. Hayden and Meek discussed the
geological data collected during the 1857 expedition in Descriptions of New Organic
Remains Collected in Nebraska Territory in the year 1857, by Dr. F. V. Hayden,
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The published report failed to reveal the renewed quarrel
between Hayden and Warren during the 1857 expedition.
Warren's intention to prevent the fossil collection, which
Hayden considered the most valuable yet made, from being
deposited at the Stnithsonian Institution aggravated their
personal relationship. On 1 November Hayden wrote Baird that
Warren "pitched into me this morning, accused me of lying
three times, of gross neglect of duty called me a fool and a
Pig. . . . I intend now either to whip him or shoot him or else
consider myself no man or a gentleman."^ ^ Four days later
Hayden impatiently exclaitned, "So soon as I can get done with
the affairs of this trip 1 am done with Warren forever, for he has
treated me like a Dog and as I said before as soon as he closes
up our relations he must not speak to me-I have borne his
insults for two years and they have been altogether beyond
endurance." ^^ The lieutenant, however, had begun to use
"milder terms. If he had not I feel certain he never couid have
got back to Washington. 1 have never had my feeUngs
thoroughly aroused but once before and that was in the case of
Hall. . . .Warren has few friends in the West Who have met
him.'"*^ Two weeks later Hayden repeated his desire to
"disconnect myself with Lt Warren forever. Last night he had a
Tavern Brawl & Fist fight with one of his men whom he had
abused and discharged. He disgraced himself most perfectly. His
egotism & Tyrranical disposition is his vice-I have suffered
Geologist to the Exploring Expedition under the command of Lieut. G, K. Warren,
Top. Engr. U. S. Army, toother with some remarks on the Geology of the Black
Hills and portions of ihe surrounding Country (Philadelphia: Merrihew & Thompson,
Printers, Í858). MindfuJ of the former reprimand for unauthorized publication of
scientific discoveries made during govemtnent expeditions, Hayden asked Baird to
contact Warren and have the latter obtain permission from the War Department to
present this paper to the Academy of Naturat Sciences of Philadelphia. (Hayden to
Baird, 23 Feb. 1858, Baird Papers). Hayden and Meek published the letter of
authorization with their paper. (Descriptions of New Organic Remains, pp. 41-42).
4t. Hayden to Baird, 1 Nov. 1857, Baird Papers. The final disposal of the 185?
collection is not known to tbe authors.
42. Ibid., 5 Nov. t857.
43. Ibid.
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patiently and submissively, but not without hope that justice
will have its course. "^4
Hayden did not return to Nebraska Territory in 1858;
rather, he and Meek explored in eastern Kansas.^^ Then in the
spring of 1859 Captain William Franklin Raynolds appointed
Hayden as naturalist for an "exploration of the headwaters of
the Missouri and Yellowstone Rivers." He too found it
necessary to remind Hayden that all collections, specimens,
notes, and sketches belonged to the government and could be
published only by permission of the War Department.'^^ Two
weeks after the expedition left Saint Louis, 28 May 1859,
differences surfaced between the scientist and the soldier.
Capt Raynolds had quite a talk a day or two ago, in which he
said that it seemed to him as though the Expedition had been
fitted out simply lo build up the Smithsonian Institution and
that he thought that the main objects of the Exploration more
Military and Geographical. I argued the question with him cooly
and Kindly but 1 saw that for a moment a petty jealousy had
arisen. He became quite ashamed of it though soon after. He
thought better of the S.I. and Natural History and less of his
own ideas after a little reflection. ^^

Hayden believed that Raynolds would "do pretty nearly right in
the end," but that he "objects to so much transportation as 1
require and says some absurd things but I will manage to get
along someway.'"*« Raynolds also found Hayden's behavior
exasperating. On 12 August the captain noted that "Dr.
Hayden has been for one or two days impatiently anxious to
44. Ibid., 22 Nov. 1857.
45. A discussion of this expedition appears in Chapter 12 in Hayden, Geological
Report of the Exploration of the Yellowstone and Missouri Rivers, pp. 104-29.
46. W. F. Raynolds to Hayden, 22 April 1849, MerriU, First One Hundred Years,
pp. 714-15. Raynolds hired Antoin Schonbom as artist and meteorotogisi, an
individual who caused Hayden some concern. "If you see Schonborn oj hear of him I
wish you woutd try lo send him on. He got drunk in New York and was left behind
but we have Said nothing to Capt Raynolds and I think Capt R. would not say
anything." (Hayden to Baird, 22 May 1859, Baird Papers).
47. Hayden to Baird, t3 June 1859, Baird Papers.
48. Ibid., 28 June 1859.
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examine the geology of the range of Wolf mountains, visible at a
distance of 20 miles in the southwest. I had promised him the
opportunity, but to-day he disappeared without orders or
permission, and at night has not rejoined the train." The
expedition remained in camp until Hayden's return the
following afternoon. "As I had supposed, they had visited the
Wolf mountains to gratify the impatience of the geologist. I
improved this incident to issue an order forbidding any one to
be absent from the train over night without explicit permission,
deeming this to be indispensable to the safety of the party, and
feeling justified in so doing by the serious responsibility for so
many lives resting upon me." 49
By November the situation showed little improvement as
Hayden wrote Baird that "Capt R. is by no means the man we
all supposed him to be. lt is quite difficult sometimes to know
when one is well off. Warren I now think was a perfect tr—oppr
¡trooper], I would have been $1000 better had he been in
command."^^ Perhaps Raynolds' inexperience in western
exploration caused Hayden's reaction, for by the time the
expedition entered winter quarters the scientist felt that "things
are working well now with Capt R. as far as I am concerned and
he is extending many favors to me. Every new man has to be
worked into the traces with a great deal of care, but I believe he
really feels an interest in my labors, a growing one." ^*
Hayden's report of the 1859-1860 expedition discussed
"the geology of our route from point to point substantially as I
note it in my journal in the field.'* ^^
Fort Pierre is located in latitude 44° 24' north and
longitude 23"27' west from Washington. It is situated on one of
the broad level bottoms of the Missouri which are so common
49. Brevet Brigadier General William Franklin Raynolds, Report on the
Exploration of the Yellowstone River (Washington, D. C : Govemment Printing
Office, 1868), pp. 44-45.
50. Hayden to Baird, 24 Nov. 1859, Baird Papers. Similar comments occur in
letters dated 24 Aug. and 4 Dec. 1859.
51. Hayden to Baird, 17 Dec. 1859, Baiid Papers.
52. Hayden, Geological Report of the Exploration of the Yetlowstone and
Missouri Rivers, p. 32.
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along its borders. . . .there is very little in this region to attract
the attention of the geologist. . . .
From this point our westwardly course across the pathless
prairie commended. Leaving Fort Pierre we passed over the high
cretaceous hills which border the Missouri toward the northern
portion of the Black F^Ils... .
On the evening of July 11 we camped at the base of Bear
peak, on the northwest side. This peak is an isolated protrusion
of basaltic rock, very compact, rising to the height of 1,500 feet
above the prairie around and separated from the Black Hills by
an intervening space of seven or eight miles. All around the peak
the disturbed beds form annular ridges, receding from the
central point like the waves of the sea. . . .The sides of this peak
are covered with loose masses of rock, wliich with the steepness
renders the ascent quite difficult. A few stinted pines cover the
_ summit, but it is for the most part destitute of vegetation... .
In the Black Hills are numerous canons, some of vast
dimensions and picturesque character, formed by the
numerous small streams which have their sources in springs.
These now down to the plain country to unite and form the
larger rivers, as Shyenne, Little Missouri, White, &c., sometimes
winding through fissures caused by the dislocated strata, or
cutting their way directly through the lofty ridges of elevations,
thus exposing upon each side higii vertical walls, revealing very
complete geological sections of the strata. 53
After the Raynolds expedition Dr. Hayden returned to
Washington, but the outbreak of the Civil War disrupted his
plans to resume western exploration. In May 1862 he entered
the Union army as acting assistant surgeon of volunteers, and
during the course of the war rose to surgeon-in-chief for the
Twenty-second Division of Cavalry and received the brevet rank
of lieutenant colonel "for meritorious services during the war."
Hayden resigned his commission in June 1865 and accepted a
position as professor of geology and mineralogy on the auxiliary
faculty of the Medical Department of the University of
Pennsylvania, a position he held for seven years. However, "an
arrangement was made by which his duties at the university
were not to interfere with western exploratiotis," and in 1866
he returned to the Badlands of the White River. ^'^
53. Ibid., pp. 40-43.
54. Bartlett, Great Surveys, p. 8; A. Geikie, "F. V. Hayden," Nature, 37 (2 Feb.
1888): 326-27: Goetzmann, Exploration and Empire, p. 495 ; White, "Memoir," pp.
401-02.
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A scene in the Bad Lands of the White River
formation in Nebraska drawn by Dr. Hayden.

Canon of Rapid Creek in the Black
Hilts drawn by Antoin Schonbom.
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During the summer of 1866 I made a tour to the Bad Lands
of Dakota under the auspices of the Academy of Natural
Sciences of Philadelphia, for the purpose of clearing up some
uncertain or doubtful points in the geology of that most
interesting region. With a letter of introduction from Professor
Joseph Henry to General Grant, stating the object of my mission
to that country, I procured from the general an official order
requiring all commanding officers in the departments of the
Missouri and the Platte to furnish all the facilities for carrying
out my scientific explorations in their power not inconsistent
with the public service. I also received great courtesy and aid
from General P. St. G. Cooke at Omaha City, and General
Myers, chief quartermaster of that department, from Major H.
Dyer, in command at Fort Randall, who furnished me with my
entire outfit, that being my starting point from the Missouri.
From all the United States army officers that I met I received
every possible kindness and facility that could be afforded. It
has always been the policy of the army to advance the interests
of science, especially in these far western regions, and I think it
may be safely affirmed that they have done more for the natural
history and geography of the far west than any other class of
professional men.
I left Fort Elandall August 3, 1866, with a six-mule team,
five soldiers, a guide, Indian hunter, and my faithful
assistant, James Stevenson, who has been with me for years,
traveling over various portions of the west. Our wagon was the
largest of the army type, covered, and loaded with rations for
our entire party for sixty days. We passed up the valley of
Garden creek, which flows by the fort
This creek is called
Garden creek from the fact that for many years the officers and
soldiers of Fort Randall have cultivated vegetables at different
points on its bottom lands, and with few exceptions they have
been quite successful. 55
Proceeding past the Forked Buttes, Hayden traveled up the
Niobrara River valley to Rapid and Little White rivers, westward
along the heads of the streams flowing into White River, and
entered the Badlands.
On every side arose tlie unique picturesque forms of the Bad
Lands, more wonderful and fantastic than at any other point
55. Hayden, Geological Report of the Exploration of the Yellowstone and
Missouri Rivers, p. 130. Excerpts of Hayden's 1866 trip are also represented in Lloyd
McFajüng, ed.. Exploring the Northern Plains, 1804-1876 (CaldweU, Idaho: Caxton
Printers, 1955), pp. 265-75.
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before visited by me. Some portions look in the distance like
cream-colored basaltic columns, others an amphitheater or the
shape of arcs of a circle with a vast number of seats in many
rows, one above the other; others resemble gothic temples,
domes, towers, and fortresses. TJie west side of White Earth
creek has much the appearance of a huge French palace, and as
the early morning sun rests upon it every nook and comer seems
liglited up with a strange wild beauty. The sides of these washed
hills are worn into furrows, and every few feet there is a layer
two to four feet in thickness, harder than the rest, which
projects out, forming in many instances a sort of verandah.. . .
As this is our point of departure for home, after our labors
in the Bad Lands, we will"look back for a moment to dwell on a
few points. It is supposed by many that this miocène
formation, occupying an area at least 100 miles long and 60 to
80 broad, will furnish to the worid an almost limitless supply of
specimens of fossil remains. Already over 40 species of extinct
vertebrata have been discovered and disentombed. . . .1 would
reply to that supposition that the supply of good specimens is
already very nearly exhausted, and that the labor required to
collect will prevent in the future the possibility of large
collections being obtained.
There seems to have been a belt or zone on both sides of the
divide between White river and the Shyenne, about eight miles
wide and i 0 to 20 long, where these remains were exposed by
erosion in great quantities. Formerly it was not a difficult
matter to collect a ton of these rare and valuable fossils in a few
days, now it requires as many months. .. .
There is another point which I will refer to here. Many
scientific men have said to me, "in a tew years these remains
will be exposed by the washing of storms as abundantly as
ever." I would say that during the past summer I examined with
great care the ground so carefully searched over by Mr. Meek
and myself in 1853, just 13 years ago, and that passed over by
myself and assistant in 1855, U years ago, and in that time I
doubt whether a single specimen has been exposed by the rains.
I looked diligently forthe slightest evidence in ihatdirection and
could find none. Even the debris around a turtle or head which
we had gathered at that time seemed to remain undisturbed. It is
to be recollected that atmospheric influences do not operate
here as in regions east of the Mississippi. It is safe to say that not
more than 10 or 15 inches of rain falls here during the year.
After securing our wagon-load of the fossil remains of
mammals and turtles, we started for the Missouri river by way of
what is called the Old Fort Pierre road. I do not think that
wagons had passed over it since 1855, and in consequence the
trail had in many cases almost or entirely disappeared. Atter
leaving Bear creek we ascend a very steep hill, and then travel
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eastward for 50 miles, or with a broad level plateau covered with
fine grass and almost as level as the quiet sea on our left hand,
whue on our right are the tall domes and spires of the Bad
Lands.. . .Bear and Sage creeks have long been noted places for
cretaceous fossils. They are found here in large quantities in fine
dark-bluish calcareous concretions, nearly globular in form,
from 3 inches to 10 feet in diameter, and immediately on
exposure to the atmosphere they have a tendency to crack into
pieces, so that with a moderate-sized hammer one may knock
them in pieces and work out the beautiful shells Uke bullets
from a mold —ammonites, baculites. scaphites, nautilus, and a
great variety of other shells of remarkable beauty.
Near the head of Teton river. . . . I found some beds of a
yellow rusty sandstone, very fme-grained, in thin layers. On the
upper surface of these layers were numerous traces of marine
shells, and trails of marine worms, which were certainly of great
geological interest. . . .1 have attempted to account for these
markings in this way; that as the tide receded, the small shells
and worms washed up by the waters would struggle across the
fme soft sand toward the water again, the gasteropodons' shells
plowing furrows through the mud, and the little worms making
the little trails, and the return tide sweeping over the markings,
fills them like a mold. It is thus that they are preserved as
witnesses of the great geological past. . . .We arrived at Fort
Randall after an absence from that point of 52 days, and having
made the circuit of 650 miles with a six-mule team and a wagon
weighing 1,775 pounds one of the largest size.
Our conclusion was, that any portion of this ru^ed country,
v«th care and patience, may be traversed with any number of
wagons for military purposes. 56
On his return trip to Pennsylvania, Hayden stopped in
Yankton where he delivered an address to the Dakota Historical
Society. Governor Andrew J. Faulk presided and Moses K.
Armstrong acted as secretary for the meeting held on 4 October
1866. George W. Kingsbury, present at the gathering, published
a synopsis of the speech in The Union and Dakotaian.
My present brief Journey to the Black Hills country was
prosecuted for the purpose of collecting shells and fossils from
the shore of that ancient ocean, which long ago, in bygone ages,
rolled through tlie upper regions of Dakota, with its lower
confines ranging from the Black Hills to the great bend of the
Missouri River above Crow Creek Agency.
56. Hayden, Geological Report of the Exploration of the Yellowstone and
Missouri Rivers, pp. 131-38.
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Testudinata found in the White River formation.

Fort Pierre Group: Scaphites Nodosus
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I have returned with seventeen large boxes of choice
collections
These celebrated hills are a distant outburst of
the Rocky Mountains, and are at their base about 4,000 feet
above tbe level of the sea, wliile some of the highest peaks such
as Harney's and Bear's peak, are 7,500 feet above the sea.
This upheaval of hills is about eighty miles in length hy forty
in width, lying S.E. and N. W. . . .
From one-third to one half of the Black Hills are covered
with an abundant growth of young, thrifty pines, many trees
from three to four feet in diameter, and from eighty to one
hundred feet without a limb. The Hills are abundantly watered
by small streams of pure cold water, running through small,
beautiful valleys of inexhaustible fertility. Rain showers are very
frequent in the vicinity of the Hills. Spring is much earlier in the
Black Hills than in Southern Dakota. . . .
Six months crops can be grown in the Black Hills. From the
characteristics of the climate I believe that grasshoppers will
never carry their devastations into that region. The isothermal
line brings the Black Hills climate on an equal temperature with
thatof the plains six degreesfurther South.
The Black Hills form an anti-clinal axis or an upheaved
isolated layer of the great Rocky Mountain chain.
A syn-clinal axis is formed by a sinking of the earth crusts.
The Black Hills were lifted up by the heat of the earth seeking
vent.
The great plains rise one foot to the mile in approaching
these hills, hut near their base their ascent is twenty feet per
mile.
In the formation of these Hills, as in all mountain ranges, the
unstratified rock are heaved up in a broken and confused mass
from helow, and are destitute of all traces of animal Ufe.
Intermingled with these rocks and in the layers above are found
the gold bearing formations which are developed in the Black
Hills. Little particles or grains of gold can be found in almost
any little stream in the vicinity of these Hills. But gold is not
always found in paying quantities where "color" is raised. While
there is every indication of rich gold deposits in these Hills, my
explorations have been more for the purpoM of collecting old
fossil remains than glittering dust.
Above the primary or unstratified rocks come the stratified
formations lifted up and broken in the Black Hills, Hke the
layers of an onion; the first of which is the salurian or gold
bearing rocks.
Next comes the carboniferous, or coal measures. We are here
on the west rim of the great coal basin. No coal need he looked
for in this vicinity except at great depth.
The Triasic or red beds, are next found in the Black Hills.
They have all been burned at some distant period, and contain
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no fossils. This is a connecting link in the great geological chain
of the globe and was first found on this continent, in the Black
Hills, and was added to that of England.
Gypsum beds are found In the Black Hills fifty feet in
thickness and will yet prove of value to the people of the
Northwest.
The Jurassic rocks are also there and form a distinct phase in
the geological world. It contains a new form of life; a new
species of fossils, but contains no mineral.
One species of life never passes from one formation to
another-each formation is in itself a new world of Ufe; a new
leaf in the geological age and history of the globe.
Next appears the cretaceous, or chalk period, which is better
represented in the chalk bluffs of the upper Missouri river than
anywhere in North America.
Next comes the tertiary period. The Rocky Mountains and
Black Hüls raised their watery heads from the great ancient
ocean of the Northwest.
The waters began to recede, the dry lands appeared and the
great Missouri river began to wind its devious course from the
mountains to the gulf.
Tliis was the end of ocean and the beginning of land in the
Northwestern Territories. As the briny sea dried up, or receded,
the waters formed into bays and estuaries. Nearly all of upper
Dakota became a fresh water lake, and now forms a great lignite
or coal basin formed by tlie sediments of leaves and trees of
great forests which were drifted in and settled in the beds of
these drying lakes. This coal is yet new, and is called in England
"Brown coal," and used for fuel.
A vast forest once covered all of Dakota, equal to the giant
forests of Brazil. Palm is found only within the tropics in the
present age of the worid, but I have found a Palm leaf
impression on the Yellowstone sixty four inches long.
What a wonderful history of the world's ages is here traced
in the rocks and valleys of your own Territory. The written
history of France or Mexico is not half so reliable as the wodd's
manuscripts received impressed in the plains of the Northwest.
Think what vast forests must have formed these immense lignite
beds-eight feet of wood forming one of coal.
During that period many extinct species of animals roamed
through your Territory. The animal kingdom was intermingled,
no distinct families. There are eight different species of horse
and one small "dog horse," and several kinds of camel. There
was one kind of elephant one third larger than any now living; a
large species of mastodon, turtle, sea-horse, etc. Text books in
all our eastem colleges now contain plates and lessons on the
wonderful races of extinct animals that once inhabited your

193

Copyright © 1974 by the South Dakota State Historical Society. All Rights Reserved.

194

South Dakota History

Territory. This should be called the old world instead of the
new. Asia and Europe are two geological periods behind our
own new world of the west. And while you as citizens of Dakota
are residing upon the shores of this ancient ocean, may you
succeed in building up a young State that will sparkle in the
galaxy ofthe Union. 57
Great similarity exists between the Yankton address and
Hayden's subsequent presentation before the American
Philosophical Society on 15 February 1867.
The Black Hills, which ibrm a part of Southwestern Dakota, are
at this time attracting a great deal of attention, and seem to
present one of the most important fields of enterprise in the
West.
All of Dakota is most excellent for grazing and much of it
for agricultural purposes, but its great deficiency is its want of a
proper supply of timber for fuel and for building purposes. It
therefore becomes a question of absorbing interest to the
settlers how this defect can be remedied. . . .
As I have before remarked, the Black Hills occupy an area of
about six thousand square miles. I regard it as within bounds to
say that at least one-third of this area is covered with a fine
growth of good pine timber. You can see, therefore, that within
the limits of the Territory of Dakota, you have ! ,280,000 acres
of as good pine lumber as can be found in all the Western
country. . . .
The question in regard to the quantity of pine timber in the
Black Hills being settled, the next point of importance is to
determine upon a plan to transport it to the settled portions of
the Territory. 58
The scientist then repeated his proposal, first made in
Lieutenant Warren's 1855 report, that in the spring timber
could be floated down the Cheyenne to the Missouri River.
The next question that arises, pertains to the mineral
resources of the Black Hills. I will not speak of their geological
structure in detail at this time, but reserve that for a future
57. The Union and Dakotaian, voi. 2, no. 28, Sat.. 20 Oct. t866. p. 2. The editor
of the newspaper, Cieorge W. Kingsbuiy, included the synopsis in his History of
Dakota Territory, MtA. 1 (Chicago: S. J. Clarke Publishing Co., 1915), pp. 866-68.
58. "Stated Meeting, February t5, 1867," Proceedings of the American
Philosophical Society, 10, no. 77 (1867): 322-24.
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period. The gold and most of the valuable minerals along the
eastern slope of the Rocky Mountains, are found in the
metamorphic, or as they are sometimes called the azoic (destitute
of organic life) rocks, tbat is crystalline, limestones, slates, quartz
beds, &c. Tliese rocks occur around the Black Hills with a
thickness of one thousand to two thousand feet. To what extent
the precious metals will be found in these rocks I will not attempt
to foretell. My facilities for examinations were very poor, and
only a superficial one could be made; but enough was determined
to show that gold and silver occurs in greater or less quantities,
and that all the other minerals occur in abundance. Gypsum is
found in beds from ten to fifty feet in thickness-beautiful snowy
gypsum. 59
I
Shortly after this presentation, Hayden learned from Baird
that the government might finance a geological survey of
Nebraska. "If you want the place you had better come on at
once and see about it. If you had not carried off my copy of
your geology of the Upper Missouri I might perhaps have
clenched the matter by giving it to Mr. Wilson on the spot. You
should send or bring two copies at once; one to replace mine
that you cabbaged, the other for Mr. Wilson." Baird further
advised Hayden to "gather up copies ofthe two (?) memoirs; as
many of your other articles, proofs of Leidy's new plates, etc.,
and send me at once. I will add copy of Pal. Upper M. and send
all to Wilson. Get copy of Warren's report if you can. A copy of
59. Ibid., pp. 324-25. Hayden's speech in Yankton has received undue emphasis
in recent studies concerning the discovery of gold in the Black Hüls. In his book Gold
m the Bhck Hills (Norman: University of Oklahoma Press, 1966), p. 20 fn, Watson
Parker erroneously entitles the minutes of Üie meeting as " Address on the Black
Hills" and cites the date as 1869. Using further poetic license Parker states that "at
Bear Butle, Hayden found gold'^and in his Yankton address "raised Uie hopes ofthe
Black Hills Exploring and Mining Assodation to wild e.xcitement" (p. 20) The
address reported in the "Staled Meeting, February 15, !867," and Kingsbury's
History, which Parker cites as the sources for his statements, do not contain this
information. The newspaper reports in The Union and Dako taian do not indicate a
•gold lever" resulting from Hayden's address. Furthermore, Hayden's Geological
Report, wlucli includes the description of the 1866 expedition reprinted in this
arücie, does not menüon a gold discovery at Bear Butte. In Ught of Hayden's interest
in western development, his brief statements concerning gold, in the midst of his
discussion of mineral resources, are amazingly cautious. Nevertheless, Hayden is
willing "to go out on a Ümb" to promote the timber resources of the Black Hills.
Joseph H. Cash, in Working the Homestake (Anies; Iowa State University Press,
1973), p. 6, incorrectly states that Hayden. "the eminent scientist accompanying
Warren, said he had found considerable gold while searching for fossUs." Again this
statement IS not supported by the cited source, Kingsbury's///sro/>'.
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your geolo^cal colored map would be well to show."^** Hayden
received the appointment and an appropriation of $5,000 for
the year 1867. Congress renewed funding in 1868 and the
survey expanded into the territory of Wyoming. In 1869
Hayden explored in the Colorado, New Mexico, and Utah
regions under the authority of the newly formed United States
Geological Survey of the Territories.^^
Now provided with the financial and scientific resources he
had desired for a decade, Hayden conducted a government
expedition each year through 1878. The congressional
appropriation of $10,000 in 1869 expanded to $25,000 in
1870, to $40,000 in 1871, to $75,000 in 1872 through 1875,
and decUned slightly to $65,000 in 1876 through 1878.62The
results of the 1871 reconnaissance of the sources of the
Yellowstone River attracted national attention, and "Congress
readily complied with Dr. Hayden's recommendation that the
region he had last explored be set apart as a National
Park."^^From 1872-1878 Hayden's parties surveyed the areas
of Colorado, Wyoming, Utah, and Idaho.
By 1878 Hayden's geological findings and numerous
publications established him as one of the leading field scientists
in the government geological surveys.64 j h e rivalry among these
60. S. F. Baird to F. V. Hayden, 9 March 1867, MerriU, First One Hundred
Years, p. 715.
61. Bartlett,Grefli Surveys, pp. 9-22; Goetzmann, Exploration and Empire, pp.
496-98; Merrill, First One Hundred Years, pp. 509-11; Report upon United States
Geographical Surveys West of the One Hundredth Meridian, in Charge of Capt. Geo.
M Wheeler, Corps of Engineers, U. S. Army, under the Direction of the Chief of
Engineers, U. S. Army, Geographical Äepori (Washington,D. C : Government Prinüng
Office, 1889) 1:699-700. The results of these three expeditions were published as
First, Second, and Third Annual Reports of the United States Geological Survey of
the Territories under the Department of the Interior (Washington, D. C: Government
Prinüng Office, 1873). Hayden's brief discussion of the Black Hills in the second
report simply reiterated his earlier descriptions.
62. Bartlett, Great Surveys, pp. 22-117 ; Goetzmann, Exploration and Empire, pp.
498-527; MerriU, First One Hundred Years, pp. 511-23; United States Geographical
Surveys West of the One Hundredth Meridian, 1:700-708.
63. White, "Memoir," pp. 402-3. White further noted, "This plan was an original
conception of Dr. Hayden and one for which he deserves unstinted credit."
64. Under the War Department, surveys were conducted by Clarence King and
George M. Wheeler. The Department of the Interior administered surveys by Hayden
and John Wesley PoweU. (Bartiett, Great Surveys, p. xiv).
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geologists "was believed to be detrimental to science and the
interests of the Government; consequently Congress determined
to bring them all under one organization, and in 1879. . . the
present United States Geological Survey was organized" with
Clarence King as director. Hayden, "then in the full possession
of his physical and mental vigor," keenly felt this "forced
retirement from the executive prosecution of a work which he
had established with so much labor and hardship and the
expenditure of the best energies of his life." However,"he
submitted without complaint and accepted a subordinate
position upon the survey for the purpose of enabling him to
complete certain portions of the work which he had begun. He
retired to Philadelphia, where during the following four years he
occupied himself with the work mentioned, making occasional
journeys to the scenes of his early labors in the west."65 By 188?
the disease that eventually would lead to his death, locomotor
ataxia, became apparent and he retired from the United States
Geological Survey in 1 886. Mrs. Hayden, the former Emma C.
Woodruff of Philadelphia, described his last months when "he
was confined to his room.. . .and here he sat so helpless as to
require the constant attention of a man-servant, but thankful
that he could always hold his books and that he was able until
the last to use his eyes."^^
Dr. Hayden died on 22 December 1887 having achieved the
scientific prominence that he ambitiously sought. His numerous
publications expanded knowledge of the geology of the Black
Hills region, but did not reveal the presence of large quantities
of gold. Although Hayden did not discourage the possible
existence of gold in his discussions of the area's natural
resources, he emphasized the importance of Black Hills timber.
In the history of government exploration of the Black Hills,
military leaders too often overshadowed the scientists who
accompanied their expeditions. The geologist, Ferdinand
Vandiveer Hayden, deserves to be ranked as a significant figure
in Black Hills history prior to the gold rush of 1875-1876.
65. White, "Memoir, " pp. 403-4.
66. Ibid., p. 405. Hayden had married Miss Woodruff in 1871 in spite of his
earlier decision "to remain a single man and devote my energies to Western
Explorations." (Hayden to Baird, 4 March 1857, Baiid Papers).
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