5.—A REPORT UPON THE FISHES OF THE MISSOURT RIVER
BASIN.

By BartoN W. EVERMANN AND Urnysses 0, Cox.

INTRODUCTION.

The investigations upon which this report is primarily based were
provided for by two items in the sundry civil bill approved August 5,
1?92. First, “for investigation and report respecting the advisability
gt establishing fish-hatching stations at suitable points in the States of
bzuth.l)fﬂm“’l” Towa, and Nebraska, $1,000, or as much thereof as may
o ne(le.bsar-y‘ ; m}d second, “for investigation and report respecting

10'3 advisability of establishing a fish-hatching station at some suitable
Point in Wyoming, $400.”
m('-)ll‘.l;efc‘-;mditions.whi‘ch determine the desirability of locating one or
i, is )-l.m.tcherlcs. in these States made it cxpedl_ent to conduct each
_Westlgatlon as being a part of one general inquiry. 1t was wholly
nn.pr‘a.cticable to separate them or to consider their results as per-
taining alone to Wyoming on the one hand, or to Towa, South Dalkota,
and Nebraska, on the other. They were, therefore, conducted with
reference to the general fish-cultural needs of the entire group of
north-central States west of the Mississippi River.

It became apparent, early in the consideration of the matter, that
the greatest need of this region, so far as fish-culture is concerned, is

a station for the hatching and rearing of the various pond and river
theastern Iowa, two

ﬁf?he& With the exception of a few streams in nor
or three small creeks in northern Nebraska, and the Black Hills streams

in South Dakota, the waters of these three States are not adapted to
e suitable for trout are, with

E;“)Ut. ‘The streams of ‘Wyoming which ar C
B v unimportant exceptions, contined to that portion west of the
N owder River and north of the Sweetwater.

an probably be best reached and stocked with trou

how being established at Bozeman, Montand.

It therefore appears that if but one station is established for these
States it should be chiefl y devoted to the hatching and rearing of the
Species of fishes which are indigenous to the waters of this region, and
that the best location, geographically, would be somewhere in South
D akota, Nebraska, or Iowa, If it should be regarded as desirable to
stablish at any time a second station in these States it might very well

®a trout station, and should be located in or near the Black Hills. If
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This is a region which
t from the station
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but one station is established it should be a composite station, or one
which, though chiefly devoted to pond and river fishes, could also
engage in trout culture to some extent.

SUMMARY OF REPORT.

These investigations were begun in the fall of 1892 (October 6 to
November 2), but owing to cold weather the work was suspended the
first week in November, and was not taken up again until June, 1893,
The work done in 1892 was carried on by Professor livermann, assisted
by Mr. Lewis M. McCormick, formerly of Oberlin College, now of the
Glen Island Museum, New York.

ITINERARY, 1892,

Oct. 6. Began workat Deadwood,S. Dak. | Oct. 20. Went to Neweastle, Wyo., and
7. Drove to Spearfish and examined | examined Salt and Beaver

Spearfish Creek and numerous creoks.
springs in v1c1ult:y. | 21. Went to Ardmoro, S. Dak.,where
8. Drove from Spearfish to Beulah, we soined Hab Crosk: took
b

Wyo.; examined Cook’s Pond,
Chicken and Crow creeks, (fox
and Montana lakes, and Sand
and Redwater creeks.

night train for Ravenna, Nebr,
22, Scined Mud Creeck and South
Loup River at Ravenna,

9. Roturned to Doad wood. 23, Took train for Lincoln.

10, Went to Lead City and examined 24. Spent at Lincoln and vicinity.
Whitewood Creek and Gold 25, Went to South Bend and exam-
Run. ined Nebraska fish-hatchery

11. Went to Belle Fourche, oxam- there. Returned to Lincoln in
inod the watersin thatvicinity, the evening.
and seined Belle Fourche River. 26. Went to Crote and examined

12, Seined Redwater and Middle Blue River. Took night train
creeks and returned to Dead- for Albia, Xowa.
wood. S

13. Went to Crystal Cave, 8. Dak. 2. V\:::ixtntzml;(z.:lllll;lxl,lﬁl.o(;‘zz,el:'here

14. Examined Jilk Creek, then went 28, Went to Ames, Iowa.

to Rapid City, S. Dak.

15. Examined Rapid Creok, Cleg-
horn’s and Miller’s springs, and
went to Hot Springs.

29. Ixamined springs and streams
near Ames.
30. At Ames. Went to Cedar Rapidsa,

16. AtTot Springs. Iowa, at night. .
17. Drove to Cheyenne Falls, 31. Examinedsprings iuthe vicinity
18. Examined Fall River and vari- of Cedar Rapids.
ous springs about Mot Springs | Nov. 1. Wont to Spirit Lake, Iowa.
and went to Edgemont. 2. Cold weather having set in, we
19. Examined Cottonwood Creek decidod to close the work here,
and Cheyenne River. and returned to Washington.

The work was resumed June 16, 1893, and carried on for several
weeks, under the immediate direction of Professor Evermann, who was
assisted by Prof. U. O. Cox, teacher of biology in the State Normal
School at Mankato, Minn., Mr. Cloudsley Rutter, then of Long Pine,
Nebr., now a student at Stanford University, and Prof. Robert G.
Gillum, professor of chemistry and physiesin the Indiana State Normal
School. During the time that Professor Iivermann was unable to
remain with the party Mr. Cox was placed in charge.
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The examination and determination of the pbysical and biological
features of the streams of these States was made an important.part of
these investigations, and it was this phase of the work tO‘\Vhlch Mr.
Cox and his assistants chiefly directed their attention. "lhe work in
Iowa was done by Professor Kvermann alone, and was in most part
devoted to the examination of springs and the smaller streams.

ITINERARY, 1893,

June 16. Messrs. Cox and Rutter began | July 1. Messrs, Cox and Rutter weut to

tho work at Mitchell, S. Dak.

17. Examined the Dakota River,
Rock Creek, and TFiresteel
Creok, near Mitchell.

1%. Made collections in
Creek, near Mitchell.

19 to 21, Spont in making further
investigations on Dakota River
and Rock Creck.

Enemy

22. Professor Evermann joined the |
Went to Chanmberlain, ‘

party.
S. Dak.

Ewing, Nebr., where they ex-
amined the Elkhorn River and
other waters in that vicinity.
In the evening they went to
Long Pine, Nebr. I'rof. Ever-
mann cxamined springs near
Council Bluffs, Iowa,

and 4. Mossra. Cox and Ruttor
examined streams about Long

. Pine, and wero rejoined on the
4th by Messrs. Evermann and
Gillum,

23. Drovenorthof Chamberlain and 5 and 6. Examined various streams
oxamined Crow and Smith and springs about Long Pinoe.
creeks. 7. Professor Lvermann loft the

24, Drove 15 miles southwoest of party here and wont to Lake
Chamberlain and oxamined Erie; tho others drove south of
White River. Long P’ino and examined Lake

25. Sunday. Spent the day at George and Carp Lake, return-

Chamberlain,

. Went from Chamberiainto Scot-
land, S. Dak., where we ex-
amined Prairie Creek; wont
to Springtield, 8. Dak., in the
evoning.

. Drove northwest of Springfield
and oxamined Lmanuel and
Chotean creeks; then to Run-
ning Water, S. Dak., where wo
crossed the Missouri River and
went to Niobrara, Nebr.

i

10.

11.

ing to Long Pine on evening
of the 8th.

. Went from Long Pine to Valon-
tine, Nobr.,

I'islied the Niobrara River, Min-
nechadnza Creok, and another
small croek near Valentine.
Loft in the ovening for Chad-
ron, Nebr.

LExaminod White River, Chad-
ron Creek, and Lone ’lree
Creek noar Chadron.

28. Went 3 miles west of Niobrara 12. Went by rail to Casper, Wyo,
to I’onca Creeck; examined it 13. Examined the North Platte and

and Niobrara River, then drove
enst to Bazile Creek, which we
oxamined; went to Verdigris,
Nebr., in tho ovening.
LExamined the Verdigris River
and a small creck near Verdi-
gris, and in the afternoon went
to Croighton, Nebr., where wo
examined a Jarge pond.

&0

14.

o smull creek at Casper.

Went from Casper to Glenrock,
Wyo., and examinoed Deer
Crock and North Platto Rivor,

. Went to Douglas, Wyo., and

oxamined the North Platte at
that place. i

. Sunday, spont at Douglas,

. Went to Crawford, Nobr.

. Went to Sheridan, Wyo.

30. Drovo to Bazile Mills, where we 18 ] r
examined Spring Croek; then 19. Examined Big Goose Creek at

took train to Norfolk Junction,
and fished Llkhorn River and
Norfolk Creek.

Sheridan, and loft in the aftor-
noon for & threo days’ wagon
trip to the mountains,
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ITINERARY, 1883—Continued.

July 20. Investigated Tonguo River. Aug. 2. Went from Hill City to Dead-

21. Investigated Big Gooso Creek. wood, S. Dak.

22, Went to Little Goose Creek and 3. Went by stago to Spearfish, S.
returned to Sheridan. Dak., where examined Spear-

23. Sunday, spent at Sheridan. fish Creeck.

24, Left for Arvada, Wyo,, Mr. 4, Drove northwest of Spearfish
Rutter stopping at Clermont to and examined Cox, Hopkins,
fish Clear Creek ; fished Powder and Montana lakes and Red-
River at Arvada.

25. Went to Neweastlo, Wyo, water Creek.

B N 5. Returned to Deadwood

26. Examined Salt and Beaver 6. Went to Crawford, Nol
creeks near Neweceastle, and > ent to Lrawiord, fobr.

went to Edgemont, $. Dak., in 7. Fished White River and then
the cvening. went to Marsland, Nebr.

27. Fislied Cheyenno River and 8. lixamined the Niobrara River
wont to Hot. Springs, $. Dak., at Marsland, and then went to

where ’rof. Evermann rejoined Dunning, Nebr.

tho party. 9. Examined Dismal River and the
928. Examined Fall and Cheyenne North Loup, and then went to

rivers, Messrs, Ivermann and Ravenna, Nebr.

Rutter left the party hero and 10. Examined Mud Creek and the

went to Cheyonne, Wyo., then South Loup at Ravenna,

to Iduhf) t({ tako up work in 11. Went to Graund Island, where

Columbin River hasin,  Messrs. we fished tho Platto River.

Coxand Gillnm went to Bufiale 12, Wontto York, Nobr., and fished

Gap, S. Dak.

Fished Boaver Creck at Buffulo
Gap and returned to 1ot
Springs at night.

30. Sunday, spent at Hot Springs,

31, Went {from 3ot Springs to
Custer, S, Dak., and cxamined 15. Went from Seward to Lincoln,

Frenclhi Creok. Nebr.,, where the work was
Aug. 1. Went to Hill City, 8. Dak., and brought to a close, and Mr.Cox
examined o smwall stream there. | and Mr. Gillum returned home.

Lincoln and Beaver crecks.

13. Sunday, spent at York.

14, Went to Seward, Nebr.,, and
examined Lincoln Creek and
Bluo River.

29.

Professor BEvermann’s examinations for the selection of a hatchery
site in Towa were made on the following dates: July 17, at Manchester;
July 18, at Waterloo; July 19, at Marshalltown; July 20, at Cedar
Rapids; July 21, at Ames; July 22, at Des Moines; October 23 and 24,
at Spirit Lake; October 25, at Decorah; October 26, at McGregor;
Octouber 27, at Jesup.

As already stated, these investigations were not limited to the
examination of proposed hatchery sites, but included an examination
and study of the physical and biological features of the waters of the
region, with especial reference to the species of dish and other animal
life they already countain, and their suitability for stocking with other
species of food-fishes not indigenous to them.

A report has alveady been made to the Commissioner, in which were
given the details of the investigations bearing directly upon the selee-
tion of a hatchery site. In this particular work more than 100 springs
were examined, their temperatures taken, their volume measaresdl or
approximately estimated, and the topographic features surrounding
each noted and recorded.
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After a careful consideration of the advantages and disadvantages
of cach place, the Commissioner selected a site on Spring Branch, near
Manchester, Iowa, and the station is now under construction there.

In the present paper are given the results of the examination of the
various streams visited in South Dakota, Nebraska, and Wyoming,
together with our report upon the large collections of fishes obtained.
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THE MISSOURI RIVER BASIN.

The Missouri is the longest river in North America. Its headwaters
are mnong the Rocky Mountains of Montana, Wyoming, and Colorado.
At numerous places its sources are but a few miles from those of the
Saskatchewan, the Columbia, and the Colorado. In northwestern
Montana are the sources of Milk River, which are said to be connected
directly with those of the Saskatchewan, while only a few miles to the
westward the drainage is into Flathead River and thence into the
Columbia. In southwestern Montaua the headwaters of the Big Hole,
Beaverhead, Red Rock, and Madison, on ono hand, closely approach
those of the Bitter Root, Sialmon, and Snake on the other. In novth.
Wwestern Wyoming, just gouth of the Yellowstone National Park, the
headwaters of the Columbia and Missouri actually unite in Two-Ocean
Pass, forming a continuous waterway from the mouth of the Columbia

to that of the Mississippi.
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In Wyoming the Sweetwater, a tributary of the North ’latte, and in
Colorado the South Platte, rise within a few miles of streams which
are tributary to the Colorado of the West.

The headwaters of these various tributary streams are 8,000 to
14,000 feet above sea level. Gallatin, Mont., where the Jefferson, Mad-
ison, and Gallatin rivers unite to form the Missouri proper, is 4,132 feet
in altitude; the sources of the Madison River are over 8,300 feet above
the sea, while Two-Ocean P’ass is about 8,200 feet.

The mouth of the Missouri River is about 400 feet above sca level;
the total fall of this river is therefore over 7,000 feet, or 3,732 feet
between Gallatin and the Mississippi. The length of the Missouri
proper is given as 3,000 miles; add.to this the length of Madison River
and we have 3,230 miles, which may properly be regarded as the total
length of the Missouri. Among the important tributaries may be
named Milk River; Jefiferson IFork, 140 miles; Gallatin Fork, 170 miles;
Yellowstone River, 1,100 miles; Platte River, 1,250 miles (including
the North Platte); and the Kansas River, 900 miles (including the
Smoky Hill Fork). The area drained Ly this great river is given as
518,000 square miles. This includes the entire State of Nebraska,
all of South Dakota except a few square miles in the northeast corner,
nearly all of Montana, North Dakota,and Wyoming, about half of Kan-
gas, more than half of Missouri, and large parts of Iowa and Colorado.’

In the mountains at the headwaters of the various tributary streams
there is an abundance of rainfall in summer and snow in winter. As
arule, the mountains were naturally heavily timbered, and the moisture
was therefore conserved and fed out slowly during the season of drought,
This is still true in genecral, but the reckless destruction of the forests
in many places is having its effect upon the streams,

After leaving the mountains the tributarics of the Missouri, with
scarcely an exception, enter a broad plain almost entirely devoid of
trees except along the water-courses. This plain extends over eastern
Mountana, the two Dakotas, eastern Wyoming, Nebraska, Kansas, and
Iowa, The western portion is barren, in some places even desolate.
This is particularly trueof the Bad Lands,or Mauvaises Terres, of South
Dakota, and parts of North Dakota, Montana, Wyoming, and Nebraska.
These are Miocene beds of great thickness. The White River Tertiary
beds of parts of Wyoming, Nebraska, and South Dakota are several
hundred feet thick, full of alkali, and in most places easily eroded.

The eastern part of South Dakota, nearly all of Nebraska and Kan-
8as, and those parts ot Colorado and lowa in the Missouri basin con-
stitute a more or less gently undulating prairie country, becoming dry,
almost arid to the westward, but receiving an abundance of moisture
and being very rich and productive in the eastern parts. In the Stato
of Missouri there is more timber and plenty of moisture. The Missouri
basin as a whole, however, is a country whose soils erode with unusual
ease, and after getting out of the mountains and upon the plains few
of the streams are ever really clear. The Missouri River always carries
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vast amounts of solid matter in suspension, and justly deserves the
name ‘Big Muddy.” The channels of the Missouri and all the larger
tributaries are constantly changing and shifting the beds of the streaws,
All this, of course, has its effect upon the fishes, -

Classificd list of streams examined in the Missouri River Basin in 1592 und 1898,

Missonri River at Chamberlain and Run-
ning Water, 8. D.
Yellowstone River:
Tongue River at Sheridan, Wyo.
South Ifork of Tongune River at
Sheridan,
Big Goose Creek at Sheridan.
Wolf Creck at Sheridan.
Littlo Goose Creok at Shoridan. |
Powder River at Arvada, Wyo.
Clear Creok at Clermont, Wyo.
Big Cheyenno:
North Fork or Belle Fourche at Bollo |
IFourche, 8. D. I
Redwater Creok at Spearfish, 8. 1), ¢
Montana liake at Spearfish, 8. D
Cox Lake at Spearfish, S. D.
Spearfich Creek at Speartish, S.1D.
Crow Creck near Speartish.
Chicken Creek near Spoarlish.
Sand Creck near Bealah, Wyo.
Whitewood Creek at Doadwood.
Rapid Creek at Rapid City, 8. D.
South JFork at Hot Springs and Ildge- '
mont, S. D.
Fall River at Hot Springs, S. D.
‘Beaver Creek at New Castle, Wyo.
Salt Creeck at New Castle, Wyo.
Hat Creek at Ardmore, S, D.
Beaver Creck at Buffalo Gap, S. D.
I'rench Creok at Custer, S. 1,
Spring Creck at Iill City, S. .
Crow Creck at Chamberlain, 8. D,
Smith Creek at Chamberlain, S, D.
White River at Chadron aund Craw-
ford,Neb.,and Chamberlain,S. D,
Chadron Creck at Chadron, Nebr.
Lone Tree Creck at Chadron, Nebr.
Choteau Creck at Springfield, S. D. l
Ponca Creek at Niobrara, Nobr. )
Niobrara River at Marsland, Valentine, .
Long Pine, and Niobrara. l
i

Schlogel Creek at Valentine, Nebr.
Minnechaduzs Creek at Valentine:

Missouri River—Continued.
Niobrara River—Continued.

Long I’ino Creck nt Long Pine.
Bone Creek at Long Pine, Nobr,
Pounds along creek at Long Pine.

Vordigris River and a small creek
at Verdigris, Nebr.,

Emanuel Creek at Springfield, S. D.
Bazile Creok at Niobrara, Nebr.

Ponds at Croighton, Nebr.

Spring Creck av Bazilo Mills, Nebr.
Jamesor Dakota Riverat Mitchell, S. D.

Rock,” Firesteel, and Fnemy creoks
at Mitcholl, 8. D.

Prairic Creek at Scotland, S. D).

Platte River at GGrand Jsland and South

Bend, Nebr.

North Fork of Platte River at Cas-
por, Glonrock and Douglas,
Wyo.

Garden Creck at Casper, Wyo.

Decr Creok at Glenrock, Wyo.
Littlo Deer Crock at Glenrock.

Wood River at Grand Island, Nebr.

Loup River at Grand Island, Nebr.

Middlo Loup and Dismasl rivers at
Dunning, Nebr.

South Loup River and Mud Creok
at Ravenna, Nebr.

Calamus River:

Isolated lakes near Loung Pine.

Carp Lake and Lake Goorge near

Long Pine, Nobr.

Elkhorn River at Ewing and Nor-
folk, Nebr.

Bayous,south fork'of Jilkhorn, and
pond, at Lwing, Nebr.

Ponds and Norfolk Creek at Nor-
folk, Nebr.

Kansas River:

Big Bluo Rivor at Seward and Creto,
Nebr. .

Lincoln Creek at York and Seward.

Beaver Creek at York, Nebr.
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The Missouri River itself was examined at Chamberlain, 8. Dak.,
where the stream is divided into two channels by an island, the west
channel being 1,200 fect wide and the east 1,436 feet. At the time of
the visit the water was higher than usual, “the June rise,” as the people
call it, and the current was swift, in some places averaging 3 fect per
second. Owing to the high water it was impossible to do successful
seining, although we attempted it at the north end of the island. As
is usually the case with this river, the water was exceedingly muddy.
At places the recently deposited silt was so deep that it was dangerous
to attempt to wade in tho water overit. Where the water had receded
enough to allow a light erust to form on top of the mud it was possible
to stand and shake the whole mass for a distance of 10 feet or more in
all directions. The Missouri was also examined at Running Water,
opposite Niobrara, but no specimens were obtained.

The larger and more important river fishes, such as sturgeon, cat,
and buffalo are said to be abundant in this portion of the river and to
furnish a considerable food supply.

Tongue Itiver rises in the Big Horn Mountains west of Sheridan,
Wyo., tlows northeast, and empties into the Yellowstone River in
southeastern Montana. We examined the Tongue River at the mouth
of the canyoun where it leaves the mountains. At this place it is avery -
swiftly flowing stream, current 34 feet per second, discharging about

27,200 gallons of water a minute. The bed of the stream is everywhere
strewn with bowlders, which made it next to impossible to seine in it.
Considerable pine timber is found along the banks, which are composed
in most part of granite, enough having been disintegrated and collected
in places to allow the growth of a scanty vegetation. The source of
the water supply is the melting snow on the mountains, and since there
is barely any limestone with which it can come in contact the water is
very pure and soft. The temperature of the water in the canyon was
540, air 90°. While our fishing was done under many unfavorable
circumstances, we secured one fine specimen of mountain trout (Salmo
mylkiss lewisii) 20 mnches long, a black-nosed dace (Rhinichthys cataracte
duleis), and from a fisherman a specimen of whitefish (Coregonus w0il-
liamsoni cismontanus)., The whitefish is said to be quite common there.
Many persons were seen along the river fishing for trout. Taking
everything into consideration, it would certainly be hard to find a more
jdeal trout stream. Small parties have reported as many as 800 fish
taken with hook and line in a few days. There is so much fishing done
now in that region that most resideuts are of the opinion that if some-
thing is not done to stock the stream its fame as a fishing resort will
soon be lost.

South Fork of Tongue River.—Not far from where the Tongue River
leaves the canyon it is joined by a small stream from the south called
the south fork of Tongue River. We fished it a few imiles from it8
mouth on Mr. Dinwiddie’s ranch. At this place it averaged 8 inches
deep and 5 to 20 feet wide, witn a current of 2 feet per second. The
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water was elear and pure and the bottom was covered with gravel and
bowlders. We seined it very carefully and secured several specimens
of Pantosteus jordani, several mountain trout, and a number of dace.
The water was not cold, being 70°. The banks were lined with box-
elders and a few low shrubs,

DBig Goose Creek, a stream similar to Tongue River and one of its
tributaries, flows from the mountains about 12 miles south of Tongue
River. Big Goose Creek is a stream nearly as large as Tongue River,
has a swift current, bottom covered with bowlders, and water clear and
very pure. All the streams in this region have irrigation ditches con-
nected with them, consequently the volume is much reduced outside
the canyon. Goose Creek was fished in two places, at Beck’s ranch
about 3 miles from the mouth of the canyon, and at Sheridan. At the
former place we took several mountain trout, one dace, and a sucker.
At Sheridan we found the temperature of the water 620, current 2 feet per
second, stream 35 feet wide and ranging 2 to 5 feet deep. The bottom
was gravelly, but in many places there were Bowlders in addition. At
this place we took one species of sucker and two species of minnows.

On Mr. Decker’s ranch, about 10 miles northwest of Sheridan, we
examined a small brook which was fed partially by springs. The
largest spring we found discharged about 945 gallons per minute, and
when this amount of water was flowing the temperature was 650, The
spring did not originate in any one place, but the water seemed to seep
from the banks along the spring brook. We did not take any fish from
either of these streaws.

Little Goose Creek flows from tho mountains some 7 or 8 miles south
of Big Goose and is very muel smaller than the lutter. We did not
fish in it, but found it a characteristic mountain stream similar to the
other except in size. At the town of Bighorn we visited an artificial
fish pond whose outlet is Little Goose Creek. The pond was fed by
a spring whose temperature was 51°, The temperature of the water at
the surface in the pond was 72°. At one edge of the pond there wore
considerable algm and a very great amount of white water-crowfoot
(Batrachium trichophyllum). The owner of the pond was try ing to
cultivate trout, but had not been successful. From appearances it is
possible that black bass would do much better than trout. Krom
the overflow streain wo took two species of minnows aund one species of
sucker.

The streams about Sheridan are the finest of any that we visited in
Wyoming, and were the most numerous for the region over which they
were distributed. They are nearly all fed by melting snow, and since
the snow does not euntirely leave during the year, they never go dry.
They are all filled with bowlders and the currents of all were swift. Big
Goose and Tongue rivers are the longest, and bave probably the most
Picturesque canyous.

Powder River was fished at Arvada, a watering station on the Bur-
lington and Missouri road. The bed of the river at this place was 250






