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this s uct e is blackish color except for awhitish strip on the inner margins
of the aps. Thetips of the elytra are rather flexible and bent down as
Fig.5. The -« a above and extend beyond posterior segments
the abdi en. mmOmen is similar to the elytrain color, covered with
fine blac h setae. are blackish with short thick whitish setae. c
anterior t si of five segmen segments simple, the claws short and al-
most conce d in the whitish setae edistal segment. Length 4.2 mm.
Type 40 in the author's collectio the Brigham Y oung University.

Type ! This species was collected writer, in the Raft River
Mountains the Utah-1daho State Line, about two  les from the Herford
Ranger Station, 7, 1928.

Professor F (1917) pointed out that Microlip (Mots.) and
M. (Lec possessed appendiculate elytra  the males; specimens of
these species have en studied, but the structures e found to be very
ent to as h e described. Specimens of thespecies of
have been studied, bu the prolonged ti  do not correspond as closely

as species of to thefor inq on. Most of the species of
are before m nd such spe - orni and auritus possess elytral
structures that are neares to those found in  ahensis.
This speciesmay be iarated from  sely related species as follows:
Elytra structuresl e, (Figs. 2 body uniform, bluish

black in color.

4
.Xplanation of Figuresof Malachiusutahensis

Fig. Ant naof Male . ..
Fig. 2. S view of and the appendages. bAflaps. hAhorn.
Fig. 3. A erior aspect of elytral structures.

Fig. 4. tidal aspect of elytral structure.

Fig. 5. etracted ventral tips of elytra.
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Introduction

It is the purpose of this paper to bring together, as far as possible, all
that is known about the native fish fauna of .Utah. Since so many people are
becoming interested in fishing and the life of the out of doors, an attempt has
been made to provide information about all the native species of fishes and
make available as complete a bibliography on the subject as possible. It is
hoped that a more detailed study will be made of the cultural problemsin our
state and that the investigations begun by the Federal Bureau of Fisheries and
our State Department of Fish and Game will be continued. It isimportant
that this be done since habitat and faunal changes have already brought about
many unfavorable conditions for the development of our fisheries. The bal-
ance of nature as it was seventy-five years ago has been greatly modified, and
will continue to be so in the future as man develops his irrigation projects,
changes the watersheds by grazing of live-stock, lumbering, and with fires,
and by the development of new lakes and the draining of the ones. Itis
important that we have some of the facts, in this connection, as to the past
and the present conditions in order that the problems of the future may be
more adequately dealt with. Many of the most desirable native species which
were so abundant when the Pioneers came are probably gone like-
wise many of the streams and lakes have been completely changed in their
production of fish food. This means that we must continue to make a

study of this entire situation.

A study of the bibliography in this paper shows that many students of
the fishes have made contributions to our knowledge of the Utah fauna. A
brief review of the early collectors and publications may be of interest as

as of value.
Father Escalante (1776) and Captain Fremont (1844) were probably the
white men to fish in Utah waters and note their findings. The first
to collect fish for scientific purposes were those conducted by Lieut.
Beckwith and Lieut. J. W. Gunnison (1859) and Captain J. H. Simpson
1876). These parties collected the fauna and the flora of this western

No. 39 from the Zoological Laboratories of the Brigham Y oung
Provo, Utah.
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country, providing material for papers on Utah fish by Professors Baird and
Girard.

The untiring efforts of Campbell Carrington and C. M. Dawes, naturalists
of the Hayden Surveys, brought to light many new species which were de-
scribed by Professor E. D. Cope. Mr. A. P. Rockwell (1874) contributed a
short paper on the native fish of Utah.

The most complete and noteworthy study on the fish of Utah now extent
isthe one by Professor E. D. Cope and Dr. H. C. Yarrow (1875). Thisre-
port is based acollection made in central and southern Utah by Dr.
Yarrow and Mr. H. \V. Henshaw, naturalists of the Wheeler Survey. In this
treatise 22 species are listed, many of which are described as new.

Dr. David Starr Jordan and his students. Dr. B. W. and Pro-
fessor J. O. Snyder have contributed to the knowledge of Utah ichthyology.
Dr. Jordan'sfirst visit wasin and again in 1889, at times several
new species were found. In 1915 Professor Snyder visited Bear Lake and
obtained specimens of three species of endemic white-fish which he later de-
scribed (1919).

Practically all of the above-mentioned collections, in so far asthey arein
existence, are in the National Museum Collection, Washington, D. C. This
paper is based upon a collection which is probably one of the largest of Utah
fish, other than the one in the National Museum. The writer has collected
Utah fish for many years, and this has been augmented by specimens obtained
by the Zoological Expeditions sent out by the Brigham University dur-
ing the past ten years.

I am indebted to the late Dr. David Starr Jordan for his suggestions and
advice in connection with the study of Utah fishes, also for his assistance in
procuring literature on the subject. It was through DT. Jordan's kindness that
the writer obtained many valuable books on ichthyology from the library of
his son, Eric Knight Jordan. Dr. Carl L. has also kindly studied many
of the species  thisreport. Finally, many zoology students of the Brigham
Y oung University have studied and collected the fishes of Utah which has

much to the knowledge of our fauna.

Classification of Utah Fishes

This systematic arrangement of the families, genera and speciesis pre-
sented for those who are not trained in ichthyology. The average individual
knows nothing about the general classification of the fishes. This state of
affairs may be improved if those who use this study will spend alittle time
with the keys to the families, genera and species.

The fishes belong to a major group of animals known as vertebrates be-
cause they possess a spinal column made up of bones called vertebrae. The
fishes belong to the first of five classes of known a Pisces. All
the Utah species are easily if they are studied in connection with
the cuts, keys and discussions.  (See Platel, Figs. 1 and 2)

. various technical terms used in the keys have been greatly reduced
in number and with the use of outline drawings, used to illustrate the
principal external features of afish, all the terms should be understood.

The 25 native species of this state belong to 5 different families. Keys

to only the native species  given this study, and they have been arranged
to follow Dr. Jordan's recent check list.
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Key to the Families

Ventral fins inserted well back on the abdomen, their origins barely
if at all reached by the tops of the pectoral fins, or ventral fins

wanting.
B. Body more or less completely covered with scales.

A.

C. Ventral fins present.
E. Adipose fin present.
F. Dorsal fin moderate, with 9 to 15 rays.
Family Salmonidae, Trout and White-fish.p. 161

EE. No adipose fin.

G. Dorsal fin with ten or more rays without spines;
no barbels; body usually cylindrical.
(2) Family The Suckers............. p. 165

GG. Dorsal fin with 9 or more rayswithout aserrate
spine (native species); or dorsal fin with 17 to 21
rays, and a serrate spine (introduced species);
barbels present or absent; body often somewhat

compressed. .
(3 Family Cyprinidae, Minnows and Carp. p. 168
Family Medidae, Desert Minnows pl7i

BB. Body without scales; adipose fin usually and barbels always
present.

Family Siluridae, the Catfish. (Introduced).

AA. Ventra finsinserted well forward, their origins quite near the
origins of the pectoral fins; anterior portion of the dorsal fin al-

way's with spines.

H. Body well covered with scales, which are regularly
arranged; anal fin with spines.

|. Dorsal fin single, the spinous and soft portions
always united.

Family Centrarchidae, Sunfish and Bass. (In-
troduced).

I11. Dorsal fins two, the spinous and soft dorsals
completely separated or just touching the base.

Family Percidae, Perch. (Introduced).

HI-1. Body without scales, or at least not regularly and
completely covered with scales; skin more or less
covered with minute prickles; and fin without
spines.

(5) Family Cottidae, The Sculpins or Bullheads, p. 172
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Key to the Genera and Species of the above native families.

SALMONIDAE
Three genera have been reported from Utah.

A. Mouth deeply cleft; dentation strong and complete; scales vary from
large 140 to 150, to small 170 to 200.

(1) Genus Salmo L., 1758.
The two species may be separated as follows:

a Scal&s 140 to 150; spots sparse, pale color; Lake Bonne-
villeBasin. Salmo SUCKIEY .o p. 161

aa. Scales 170 to 200; spots numerous, especially on posterior
part; Colorado Basin. Salmo pleuriticus Cope......... p. 164

AA. Similar to but mouth is larger and longer jaws; the pre-
maxillaries are vertical in position.

(2 Genus Leucichthys Dybowski, 1874.

Thisgenusis only in Bear Lake in Utah and Idaho
whereit is represented by one species L. Snyder.p. 164

AAA. Mouth not deeply cleft; dentation feeble or incomplete; scales 78 to 87.
3 Prosopium 1878.
Three Utah species are known.

a Scales 74 to 81; head long; maxillary 4.1. P. spilonotus

(Snyder) (Bear Lake only) ..........cccooeniverneisesncneinns p. 164

aa. Scales 69 to 78; head shorter; maxillary 3.2. P. abyssicola
(Snyder) (Bear Lake only) ..., p. 165

aza. Scales 83 to 90; head short, blunt; maxillary 2.8, broad.
P. Girard ..o p. 164

(2) CATOSTOMIDAE
Four genera have been reported from Utah.
A. Dorsal fin with 9 to 18 rays.

B. Scalessmall, 50 or more in the lateral line; air bladder in two parts.

C. Small speciesin the Rocky Mountain region; hinder division of
the air bladder slender.

(4) Genus Notolepidomyzon Fowler, 1913.

Only one speciesin thisgenus. N. utahensis Tanner ........ p. 165
(5) Genus Pantosteus Cope, 1875.

Two speciesin this genus.
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a Scales moderate, 80 to 90; mouth and lips moderate;
dorsal raysusualy 9. Lake Basin. P. platyr-
NYNCAUS (COPE)  eoeereereeeeereeraerasssnsssssmsssssmssnssnnes p. 165

aa. Scalesvery small, 90 to 100 inlateral line, mouth large,
with full lips; head short; tail slender; dorsal rays 9 to
12. Colorado River Basin. P. Cope......... p. 165

CC. Hinder division of air bladder broad.
D. No hump back of head.
E. Mouth inferior, with thick papillose lips; dorsal 11 or
12; scales 9-64-74-8.
(6) Genus Catostomus LeSueur, 1817.

We are able to recognize but one speciesin this genus in Utah;
hence C. ardens Jordan and Gilbert; also

Jordan are considered as synonyms for the present.

fecundus COopPe and Y ArTOW .......wvveeemmrerssssssesssssssssssssssssssnns p. 166

DD. A high hump back of the head.

() Genus Xyrauchen Eigenmann and Kirsch, 1888.
Only one species. X. texanus (AbDOLt) ... p. 167

(3 CYPRINIDAE

Eight genera have been reported from Utah.

A. Dorsal fin short, without devel oped spine; no anal spine.

B. Maxillary without barbel; teeth 2-rowed, usually 2 teeth in the lesser
row; teeth subconical, scarcely hooked, sharp-edged, wide apart, body
elongate; mouth large; lateral line complete.

(8) Genus Ptychocheilus Agassiz, 1855.

This genus is represented by one species in the Green and Colo-
rado Rivers. P.luaus Girard..........n. p. 168

C. Teeth compressed, close-set, strongly hooked, caudal peduncle
slender and elongate, the caudal fin widely forked; scales very
small; head compressed in the adult.

(9) Genus GilaBaird and Girard, 1853.
One species of this genus from Utah in the University collection.

a. Belly more or less fully scaled; caudal peduncle not very
slender, its depth PA in maxillary; scales of back and belly
moderately reduced. G. Baird and Girard....p. 168

CC. Teeth 1 rowed, 4-5- or 5-5; mouth of moderate size; teeth en-
ti re; body not much compressed; anal fin short in American
Species.
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(10) Genus Hesperoleucus Snyder, 1912.
H. (Baird and Girard.) One species: p. 170

D. Anal baselong, or 9 to 22 rays; thefinsall high; body
more or less compressed; head bluntish, with large eyes;
scales moderate, not closely imbricated, 55 to 65 inlateral
line.

Genus Richardsonius Girard, 1856.
The two species of this genus may be separated as follows:

a Scales very small, 80 inthelateral line; head not de-
pressed; species of small size, form the Lake Bonneville
Basin. C. (Jordan and Gilbert) .......c.cccoverreerennne p. 169

aa. Scales moderate, 55 to 64 inlateral ling; body moderately

elongate; annal raysusually 11 to 12; onedark lateral
stripe, forking anteriorly. C. hydrophlox (Cope) .... p- 168

DD. Scalesin alongitudinal series about 36; no caudal spots;
no trace of lateral line.

(12) Genus lotichthys Jordan and Evermann, 1896.
L —————————————— p. 170

DDD. Anal base short, itsrays 7 or 8, rarely 9, finslow;
caudal peduncle very deep and compressed, dorsal in-
serted above ventrals, scalescomparatively large and
well imbricated, about 56.

(13) Genus Siboma Girard, 1856.
S atraria Girard. Single SPECIES. - werererrienrinnineniniees p. 169

BB. Barbels present, scales small, 60 to 90 in lateral line.

E. Premaxillaries not protractile.

(14) Genus Rhinichthys Agassiz, 1842.
R. dulcis (Girard). Single SPeCIES.........ccoevvieeririeirrinnnns p. 170
Premaxillaries propractile.

(15) Genus Apocope Cope, 1872.
Three species from this genus have been recorded from Utah.

a Scalessmall, morethan 70 in lateral line; head 4;
snout 4; scalesabout 89 inlateral line. A. oscula
(€T = o ) T p. 171

aa. Scaleslarger, fewer than 70 in lateral line; snout 2 2/3;

eye 5 to A. adobe (Jordan and Evermann) .... p. 171

b. Scaleslarge, usually 52 to 65; body more slender, depth

to 5 inlength. A. (O10]0/ TR p. 170
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(4) MEDIDAE
The single genusin this family may be characterized as follows:

A. Dorsal fin short, posterior, with astrong spine, composed of 2, the poste-
rior received into alongitudinal groove of the anterior; inner border of
the ventral fins adherent to the body; teeth hooked, without grinding
surfacein 2 rows; body with small scales; teeth 2, 4-4, 2; no barbels.

(16) Genus Lepidomeda Cope, 1874.
L. Cope. Single species in Virgin River drainage, p. 171

(5) COTTIDAE
In this family we have one genus in which we find:

a Preopercle with aspine at itsangle and 2 or 3 spines below it; ventral
finswith 4 soft rays.

(17) Genus Cottus Linn., 1758.
The two species may be separated by:

a. Western, intermountain species.
b. Skin smooth; snout blunt; caudal peduncle slender;
anal rays 11 to 13. C. (Gill) ........... p. 172
bb. Skin with prickles, especially about the pectorals;
caudal peduncledeep. C. (Cope) .... p. 172

Illustrations

Drawings and photographs are included for the purpose of assisting in
the determination of the Utah species. If the Figures 1 and 2, Plate are
studied in connection with the use of the keys, much time may be saved and
most of the terms used in the keys will be explained.

All speciesin Plate |11 have been introduced, all others are native species.

Distributional List of the Native Species of Utah Fishes.

In thislist of species | have attempted to include many of the synonyms
in order that the species may be followed in the older reports. The Jordan
check list number is given, asthis publication is indispesable in dealing with
the fishes. The locality records are drawn only from the Brigham Young
University collection. Various comments concerning taxonomic questions and
interesting pointsrelatingto  species are included under remarks.

FAMILY SALMONIDAE

I. Genus Salmo Linnaeus (Trout)

(1) (341) Salmo utah Suckley. Utah Lake Trout.
Plate |, Fig. 3.

Salmo utah Suckley, Monogr. Salmo. 1861 (1874), 136, Utah
Lake; " Pale specimen from the L ake."
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Type Locality: Utah Lake.

Salmo mykiss virginalis (Girard), Jordan and Evermann. Fishes
of North and Middle America, 1896, 495. Utah Lake.

Salmo mykiss virginalis (Girard), Jordan. Report of Explorations
in Colorédo and Utah during the summer of 1889, with an account
of the fishes found in each of theriver basins examined. 1891

Bulletin, U. S. Fish Commission, Vol. !X, pp. 14-15.

as Jordan and Gilbert. Notes on a Collec-

Samo purpuraius pal U. S. National Museum.

tion of Fishes from Utah Lake; Proc.
p. 1881.

Salmo virgindis (Girard), Cope and Y arrow. Report Upon the
Collection of Fishes Made in Portions of Nevada, Utah, California,
Colorado, New Mexico, and Arizona during the years 1871-2-3 and

4. Report Geography and and Surveys,
West of the One Hundredth Meridian, Vol. V.—Zoology. pp. 687-

693. 1875.
salmo clarki Richardson. Goode. The Salmon Tribe. U. S.
Fishery Industries. Sec. |, p.468. 1884.

clarki utah Suckley. Jordan, the Distribution of Fresh-
water Fishes. Annual Report Smithsonian Institution. 1927. p.
373.

Salmo utah Suckley. Jordan, Evermann and Clark, Check list of
the Fishes etc. Rept. Commissioner of Fishes, 1928, part 2, p. 56,

1930.

Distribution: Utah Lake, Jan. Apr. Oct. 1927 and 1929.—Tanner. Head-

waters of Provo River (Tryol Lake), Utah, July, 1920.—Tanner and
Hansey. Bear Lake, Sept. 4, 1930.—Tanner and Fechser. Panguitch

Lake. July, 1922.—Tanner.

Remarks: |n 19332 Mr. Sheldon P. Hayes and the writer reported the

progress of a study of the native trout of Utah. In this report we pointed
out that there is very little reason for separating S utah from
Until a more detailed study of alarger number of

which it is practically impossible to obtain now) of native trout can be
made it may be advisable to list the trout from the Great Salt Lake Basin
and Colorado Plateaus under the species of this paper. Thereis
doubt but that there has been some color changes at |east, which have been
induced by the geographical isolation of the Salt Lake Basin.

Eather (1776) and Captain Fremont (1844) found the

trout abundant in Utah Lake. The Indians were fond of the trout as
as the suckers, using them fresh and dried. In Escalante's Journal
find the following : " The lake of the Timpanogotizis has great
of various kinds of fish, geese, beaver, and other amphibious
which we had no to see. Round about it are a great
of these Indians v ho live on the abundant supply of fish in the Lake. For
this reason the V utas Sabnaganas call them " Fish eaters." Besides thc
Artsand Letters. Vol.

21933. The Genus in Utah. Proc. Ut. Acad.
6

pp.
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fish, they gather grass seeds on the plain and make atols. They also hunt
hares, rabbits, and wild fow! of which there is a great abundance here."

Captain Fremont (1845) has the following to say of the Utah Lake
trout, page 273: "A few miles below us was another village of Indians,
from which we obtained some fish, among them a few salmon trout, which
were very much inferior in size to those along the California mountains.

May 184X

The Mormon pioneers found the lake teeming with trout. In Decem-
ber, 1847, a survey of the north end of the |lake was made by Parley P,

Pratt and associates who reported the presence of good food fish. From
that year until about 1880 tons of trout were seined and sold to the people
from Salt Lake City on the north to settlements in Sanpete County on the
south, and to many of the mining camps.
~_Induly, 1872, when Dr. C. H. Yarrow and Mr. H. W. Henshaw
visited Utah L ake they made the following observations:

"In comparison with the other fishes of Utah, the Lake Trout js yn-
doubtedly the most numerous and the most easily captured; how long, how-
ever, this condition of affairs will last it isimpossible to say, the supply
having greatly diminished during the past few years, owing to the reckless
methods of fishing and increase in the number of fishermen; moreover, g
larger demand is now made for this fish, owing to increase in the number
of settlers. The decrease in the yield may be roughly estimated at about
one-third, but this percentage is slowly but surely increasing. The great-
est size this fish attains, as far as could be learned on inquiry and from
personal observation, is three feet; weight about fifteen and a half pounds.
The average length, however, is about fourteen inches, and average weight
one and ahalf pounds.

"No steps have as yet been taken to increase the supply of this valu-
able fish by artificial means, the yield still being large enough to meet ihe
wants of the settlers and miners; but, in the course of afew years, arti-
ficial propagation must be resorted to, for although certain laws have been
passed regulating the size of the meshes of nets, no attention is paid to
them by some greedy individuals, who think only of filling their own
pockets at the expense of future generations.

"The trout of Utah Lake may be taken at nearly all seasons by both
hook and net at all times, but in Panguitch Lake by hook only, since fish-
ing i“n any other way is prohibited by common consent.

Mr. Madsen, who lives on the lake, mentions that, in 1864, such
was the abundance of this fish, that in one haul of the seine, discarding 4|
other kinds, he secured between thirty-five and thirty-seven hundred weight
of trout, while at the present time five hundred pounds is considered an
enormous haul ."

At the present time the Utah Trout is rarely taken in any of the above
mentioned bodies of water. Many things have militated against its con-
tinuance in this region, some of which are upset in spawning, introduction
of other species of fish which have changed the food condtions, and fish-
ing methods.

Bear Lake where this speciesis at present most abundant, its jp.
Créase s peing interfered with by diverting of the streams that served fqr
spawning and by improper fishing of the streams at spawning season.

Several local names have been applied to this native trout. The early
Utah Lake fishermen called it the "Lake Trout," "spotted trout,” and

River Trout." At Panguitch it was known asthe " Speckled trout,"
and at Bear Lake as the "Blue Nose.” This probably because of o
blue nose surrounded by the greenish color of the head.
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(2) (348) Samo pleuriticus Cope. Colorado River Trout.

Salmo pleuriticus Cope. Hayden's 1872, p. 47.
Salmo pleuriticus Cope. Survey, 1875, page 693. Vol. 5.
Zoology.
Distribution: In lakes at the headwaters of the Duchesne River, August,
1930.—Tanner. Vernal, July, 1926.—Tanner.
Remarks: Thistrout was named in 1872 by Professor Cope from specimens
obtained at the headwaters of the Green River. It isthe common "native"
in all the Uintah mountain waters which drain into the Green River.®

I1. Genus Leucichthys Dybowski, 1874.

(3) (396) Leucichthys Snyder. Cisco.
Platel, Fig. 4.
gemmifer Snyder. Bull. U. S. Bur. Fish XXXVI,
1919.

Type Locality: Bear Lake, ldaho and Utah.

Distribution: Found only in Bear Lake, Utah and Idaho.

Remarks: Thisisthe common white-fish of Bear Lake, whereit is called
"Peaknose." It isagood food fish, free from "bones." It was taken
with the gill net at depths of 100 to 110 feet in September, 1930. The
digestive tracts of 30 specimens were studied and it was found that over
95 per cent of the food consisted of From this study it
would seem that the food at this time of the year consists mainly of
plankton species.

I11. Genus Prosopium Milner (Whitefish)

williamsoni (Girard)
Platel, Fig. 5
Prosopium williamsoni (Girard) Jordan, Evermann, and Clark,
Check List of Fishes, U. S. Bureau of Fisheries, 1930.
Coregonuswilliamsoni Girard, Jordan and Evermann. Fishes of
North America. Bull. 47. U. S. Nat. Mus. 1896, p. 463.

Distribution: Provo, Weber, Spanish Fork, Logan and Sevier Rivers, Utah
Lake, near mouth of Provo River.

Remarks: This speciesis not so common now as it was thirty to forty years
ago. It is oftimes taken with a hook in the above mountain streams. A
few specimens were taken with the seine in Utah Lake in March, 1927,
near the mouth of Provo River. The herring is considered a
very choice food fish.

(5) (424) Prosopium spilonotus (Snyder.) Bonneville Whitefish.
Coregonus spilonotus Snyder. Bull. U. S. Bureau of Fish, XXXVI,
19109.
Type Locality: At 'Bear Lake, Utah and Idaho.
Distribution: Found only in Bear Lake, Utah and |daho.

Remarks: This common, asit istaken in large numbers along
with L. In September, 1930, 113 specimens were taken with

(4) (420)

31933. The Genus Salmo in Utah. Proc. Ut. Acad. Sci., Arts and Letters, VVol. 10.
This species and S. utah are discussed in more detail.
4 A detailed study of the food of all Utah fishes is being made by the writer.
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the gill netsin water from 100 to 110 feet deep. This whitefish never
exceeds 6 to 8 inchesin length, yet it isavery good food fish. The study
of the stomachs of five specimens shows that they feed upon planktom
aswell as food taken on the lake bottom. Professor Snyder reports that
specimens taken in January had eaten the eggs of L.

(6) (425) Prosopium abyssicola (Snyder). Bear Lake

Coregonus abyssicola Snyder. Bull. U. S. Bur. Fish, XXXVI, 1919.
Type Locality: Bear Lake, Utah and Idaho.

Distribution: Found only in Bear Lake, Utah and Idaho.

Remarks: Thisisthe large whitefish of Bear Lake. It attains alength of
about 12 to 14 inches. It is not very common now and is found mainly
in deep water. This species and the Utah trout have been taken in con-
siderable numbers with the gill nets and shipped. The lowering of the
lake level has reduced the food supply as well as destroyed the spawning
areas of several species of the Bear Lake fish.

It has been suggested that fishing in Bear Lake may be improved by
introducing the Mackinaw trout. The peak-nose would probably be a
source of food for this species.

FAMILY CATOSTOMIDAE

1'V. Genus Notolepidomyzon Fowler.
Platell, Fig. 1
7 — Notolepidomyzon utahensis Tanner. Utah Sucker.

Notolepidomyzon utahensis Tanner. Copeia, 1932, No. 3, pp. 135-
36.

Type Locality: Santa Clara Creek, near
Utah.
Distribution: Tributaries to the Virgin River, Washington Co., Utah.
Remarks: A common species and one that helps relate the species such as,
clarkii of the Colorado River Basin with P. of Southern Cali-
fornia.

Wash. Co.,

V. Genus Pantosteus Cope.
(8) (731) Pantosteus platyrhynchus (Cope). Mountain Sucker.

Minomus platyrhynchus Cope. Proc. Am. Phil. , Phila., 1874,
p. 134.
Type Locality: Utah Lake, Utah.
Pantosteus platyrhynchus (Cope), Cope and Y arrow, Rept. upon
of Fishes. 1871-2-3-4. Wheeler Survey Rept. Vol. V. ZoolL
pp. 673-4, 1875.
Distribution: Provo, Jordan, Weber, Spanish Fork and Sevier Rivers.
Remarks: This species is common in the majority of large streams of the
Bonneville Basin. It isknown asthe “ Mud Sucker" in some parts of
the state. Professor Snyder (1925) discusses the specimensof P. platyr-
hynchus which he collected in Utah in 1917.

(9) (734) Pantosteus virescens Cope. Blueheaded Sucker.

Pantosteus virescens Cope. Wheeler's Surv. Zool. Vol. V, 1875,
p. 675.
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Distribution: Virgin River at St. George and Laverkin; San Juan River at
Bluff ; and Dirty Devil or Fremont River, Utah.

Remarks: In Survey (1875) P. was reported from the
Arkansas River by Cope. This was probably erroneous since no specimen
has been taken there since. Prof. Snyder (1925) found that a mountain

sucker from the \Veber and Bear agreed with Cope's type and he
has established these rivers as the probable locality where the fish was
collected. It differs from P. in having more numerous scales.

Snyder observed that even where the two are in the same locality they are
not associated.

V1. Genus Catostomus LeSueur (Fine-scaled Suckers)

(10) — Catostomus fecundus Cope and Yarrow. Utah Lake Sucker.®
Plate 11, Fig. 2.

Catostomus fecundus Cope and Y arrow. Wheeler's Survey,
ogy Vol. 5, 1875, p. 678.

Type Locality: Utah Lake, Utah.

Catostomus ardens Jordan and Gilbert. U. S. Nat. Mus. 111,
1880, p. 464.
Type Locality: Utah Lake, Utah.

Chasmistesliorus Jordan. Bull. U. S. Nat. Mus. XI1, 1878, 249.
June Sucker.

Chasmistes fecundus (Cope and Y arrow). Jordan, Evermann and
Clark. 1930. Check List of Fishes, U. S. Bureau of Fisheries,
p. 108.

Distribution: Utah Lake, Bear Lake; Provo, Weber and Sevier Rivers; Utah.
Snake River, ldaho.

Remarks: Many hundreds of specimens of suckers have been studied, but so
far as we have been able to determine, we have only the one species pres-
ent in Utah Lake today, Catostomus fecundus Cope and Y arrow. We are
unabl e to distinguish the difference ardens and fecundus, asthe
scale count shows there is arather wide variation, ranging from sixty-
two to seventy-four scales on the lateral line. The supposed difference
in the mouth and shape of the head cannot be observed in the specimens
we have studied. Specimens of these species in the Stanford University
Fish collection have been studied by the writer, but | am unable to clearly
distinguish the species. We have, therefore, been forced to conclude, for
the present, that isa synonmy of fecundus. We have recently
been informed by Dr. Carl L. Hubbs’ that heis also in accord with this.
He reports that after studying the types of and ardens, heis
unabl e to separate the species. Asto liorus Jordan, we have
been unable to find any specimens of this species in the lake. The cause
for thisisindeed a puzzle. The only explanation we have to offer at this
timeisthat it has been so greatly reduced by environmental conditions
and seining asto  practically exterminated. It may be a seasonal species
asin other casesin thisregion.

Professor Cope and found C. to be very abundant
in Utah Lake when they made their collection in 1872. According to Dr.

5 The writer read a paper before the American of and
ologists, Western at University of Berkeley, June, 1934,
which all the species of fishes of Utah Lake were along with the

and physical changes of the lake.
61933. Personal Communication.
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Jordan, however, C. was not common in 1880, but C. ardcns was
the common sucker of the Lake. In 1891 Dr. Jordan’ comments on this
as follows: "In asingle haul of the large seine made in achannel on
the south side of the lake, fifty trout ranging from two to two and one-

half pounds were taken. With these taken six June suckers
wei ghing about three pounds each, two hundred "Mullet"
Catostomus weighing about two pounds each, one webug Catostomus

fecundus weighing one pound, and about two hundred chubs |euciscus

the largest weighing one and one-fourth pounds. Thislist gives
afair index to the relative abundance of the larger fishes of the lake.
The "Sucker," and " Webug" are, however, at time proportionately more
abundant."

Ten years earlier, however, in 1881, Drs. Jordan and Gilbert reported
that was the common species. On page 463 of their
"Notes of a Collection of Fishes from Utah Lake," 8 they say: "This
species occurs in Utah Lake in numbers which are simply enormous, justi-
fying Mr. Madsen's assertion that the lake is the 'greatest sucker pond
in the universe.' It is very destructive to the trout." In this same paper,
C. ardens"is described from alarge male nearly eighteen inchesin length,
besides which we have a single young specimen.” The scales of ardens
were reported as 9-65-9. Cope and Y arrow gave the lateral line series
of fecundus as 60. Later Dr. Jordan and Evermann istheir "Fishes of
North and Middle America"' report the scalesfor ardens as 12-70 to
72-12, and record it as "swarming in myriadsin Utah Lake."

There seems to be some discrepancy in the scale counts as well as
relative abundance of the two species.

C. and C. fecundus have been reported only from Utah. If
ardens is considered a synonym of C. this will greatly extend
therange of fecundus since ardens has been reported from Snake River
of Idaho, Y ellowstone Park, and in several placesin northern Utah.

The following are lateral line scale counts of 493 specimens of
Cat ostomus fecundus:

Scales lateral series:
Number of specimens: 7- 4

Scales before the dorsal are found to vary between 30 and 44 in about
the same proportions as the lateral line series.

At thiswriting Jan. 1936 practically all the Suckers as well as other
fish in Utah Lake have been killed by the severe drought of the past four
years. The surface of Utah Lake has been reduced from a normal sur-
face areaof 93,000 acresto about 50,000 acres. During the winter of
1934-35 the water was so shallow that hundreds of tons of suckers and
carp were killed due to freezing and crowding in the few deep holes.
They are so completely depleted chat the commercial fishermen have had
to abandon all fishing. In the spring of 1935 there were no suckersto
run up Provo River, something that has never happened before in the
history of Utah Lake. Some fishermen have proposed bringing in suckers
from ldaho and restock the lake. It is hoped that our State Game De-
partment will not permit this.

VI1I. Genus Xyrauchen Eigenmann and Kirsch.
Razorback Suckers.

(11) (765) Xyrauchen texanus (Abbott). Humpback Sucker.

g1891. Bull. U. S. Fish Commission. Vol. 9. p. 34.

Proc. U. S. Nat. 11
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Catostomus texanus Abbott, Proc. Acad. Nat. Sci.,, Phila, XIlI,
1860, P 473. ) ) )
Catostomus cypho Lockington, Proc. Nat. Sci. Phila. 1880,

g(erSaEChen uncompahgre Jordan and Evermann, Bull. U. S. Fish.
Corn. 1889, p. 26.
Distribution: Colorado River at Moab, and Green River at Green River, Utah.
Remarks: Several specimens were taken with a hook and line.

FAMILY CYPRINIDAE
VI111. Genus Ptyochocheilus Agassiz. Squawfish.
(12) (808) Ptychocheilus lucius Girard.

Ptychocheilus lucius Girard, Proc. Acad. Nat. Sci. Phila 1856, p.
209.
Distribution: Green River at Jensen and Green River City; Colorado River
at Moab.
Remarks: This species known the "Colorado Salmon" becomes one of
the largest fish in the waters listed, weighing from 10 to 20 pounds, with
amaximum of 80 pounds. It is agood food fish.

IX. Genus GilaBaird and Girard.
(13) (811)  Gila robusta Baird and Girard. Roundtail.

Gila robusta Baird and Girard, Proc. Acad. Nat. SO. Phila. VI,
1853, p. 368. . o _

Gila gracilis Baird and Girard, cit., 369, Zuni River; Girard,
Pac. R. R. Surv., X. 1858, 287; and Jordan and Gilbert, Synopsis,

1883, 229. . .
Gila grahami Baird and Girard, cit., 389 Rio San Pedro, tribu-
tary of the Rio Gila; Girard, U. S. and Mex. Bound. Surv,, Ichth.
1859, 61: and Jordan and Gilbert, Synopsis, 1883, 228.

Gila seminuda Cope and Y arrow, Surv., Zool. V, 1875,
p. 666.
Type Locality: Virgin River at Washington, Utah.
Distribution: At Green River City, and Moab, Utah, and Virgin River, St.
George, Utah.
Remarks: We  in agreement with Prof. Snyder (1916)° that C.
is a synonym of robusta. We have been unable to find any specimens
that agree with the Cope and Y arrow description. All our specimens are
well covered with scales.

X. Genus Richardsonius Girard 1856.10

(14) - Richardsonius hydrophlox (Cope). Silverside Minnow.
Platell, Fig. 3.

Cheonda hydrophlox (Cope). Jordan, Evermann and Clark, Check
List of Fishes; U. S. Bureau of Fisheries. 1930.

Type Locality: Blackfoot Creek, |daho.

9 1916. Proc. U. S. Nat. Mus., 49, pp. 573-586. A valuable report for students of Utah
fishes.
10 1930. Check List of Fishes; U. S. of p. 117.
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Clinostomus
p. 475.

Clinostomus montanus Cope, Hayden's Geol. Surv. Mont. 1871.

Leuciscus (Cope). Jordan and Evermann, Fishes of
N. A. Bull. 47, Nat. Mus. 1896. p. 238.
Clinostomus taenia Cope, Proc.

Type Locality: Utah Lake.

Cope, Hayden's Geol. Surv. Mont., 1871,

Soc., XIV. 1874, p. 133.

Gila (Cope). Wheeler's Surv. Zool. 1875, p. 658.

Distribution: Common in the streams of Utah and Salt Lake Valleys.

Remarks: It would seem that the genus should be used for
our Utah minnows since they seem to be more closely related to such
species as balteatus of the Columbia River system. There seemsto be
B? good reason for making genera out of many of Girard's sub-genera.

- of Michigan has examined specimens of this species and be-
lieves they should be placed in this genus.

Richardonius copei (Jordan and Gilbert).
Leather-sided Minnow.
Cheonda copei Jordan, Evermann and Clark, Check List of Fishes;
U. S. Bureau of Fisheries. 1930.
gthglllus copel Jordan and Gilbert, Proc. U. S. Nat. Mus. 111, 1880.

Squalius aliciae Jouy. Proc. U. S. Nat. 1881, p. 19.
Type Locality: Provo River, near Utah L ake.
Distribution: Associated with in above localities, Weber and
Logan Rivers. ’

XI. Genus Siboma Girard.

Siboma atraria Girard. The Utah Lake Chub.
Platell, Fig. 4.

Tigoma atraria (Girard) Jordan, and Clark, Check List

of Fishes; U. S. Bureau of Fisheries. 1930, '

Slg%gna atraria Girard. Proc. Acad. Nat. Sci. Phila. VIII. 1856.

p. .

~ Type Locality: Fish Springs, Tooele Co., Utah.
ngoma squamata Gill, Proc. Bost. Soc. Nat. Hist. V111, 1861. p.

(16) —

Type Locality: Great Salt Lake Basin.
Hybopsis bivittatus Cope, Hayden's Geol. Surv. Mont. 1872. p. 474.
Type Locality: Warm Springs, Utah.

Hyl%%psis timpanogensis Cope, Proc. Phil. Soc. X1V, 1874.
p. 134.

Type Locality: Timpanogos, Utah.

Squalius cruoreus jord d Gilbert. Proc. U. S. Nat.
1880, p. 460. rdan and Gilbert, Proc Mus. 111.

Type Locality: Provo River, Utah.
Squalius rhomaleus Jordan and Gilbert Loc. Cit. p. 461.
Type Locality: Utah Lake, Utah.
Distribution: Common in the Bonneville Basin.
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Remarks: This species was described by Charles Girard in 1856 from a speci-
men collected by Mr. F. botanist of the Gunnison, Beckwith
Pacific Railroad Surveys. Professor Snyder who studied the typesin
comparison with the specimens he collected in Utah in 1917 expresses his
belief that S atraria isnot asynonym of Lcuciscus ,{Girard) but
that it is avalid species name for the chub of Utah Lake™™ A careful
study has been made of this species by Mr. Sheldon Hayes who studied
specimens from various parts of the Bonneville Basin including the type
locality, Fish Springsin western Tooele

XI1. Genus lotichthys Jordan and

(17 (862) lotichthys (Cope).
Clinostomus Cope, Proc. Amer. Phil. Soc. X1V, 1874,
p. 137.

Type Locality: Beaver River, Utah.
Distribution: Beaver River, Parowan Creek, and Clear Creek. It is abundant
in Beaver River. Also found in Provo River and fresh water ponds
around Great Salt

XI1l. Genus Hesperoleucus Snyder.
(18)  (863) Hesperoleucus symmetricus (Baird and Girard)

Pogonichthys symmetricus Baird and Girard. Proc. Acad. Nat.
Sci. Phil. V11, 1854, p. 36. )
Myloleucus parovanus Cope. Proc. Am. Phil. Soc. X1V, 1874, p.
131
Type Locality: Beaver River, Utah.
Beaver Creek, and Santa Clara Creek.

XI1V. Genus Rhinichthys Agassiz.

(190 (1049) Rhinichthys dulcis (Girard)
Plate Il, Fig. 5.
Argyreus dulcis Girard. Proc. Acad. Nat. Sci. Phila 1856,
185

Rhinchthys luteus Garman, Bull Mus. Comparative Zool. VIII,
1881, p. 87.
Type Locality: Bear River, Ogden, Utah.
Distribution: Logan, Ogden, Weber and Bear Rivers, also Snake River,
Idaho.

XV. Genus Apocope Cope.
(20) (1053) Apocope carringtonii Cope.
Plate ll, Fig. 6.

Apocope carringtonii Cope. Hayden's Geol. Surv. Mont. 1871,
472.

Type Locality: Warm Utah.
Apocope vulmerata Cope. Loc. cit. p. 473.
Type Locality: Logan, Utah.

111922. Proc. U. S. Nat. Mus. Vol. 59. . _
121935. Masters Thesis, Brigham Y oung University, Provo, Utah. pp. 40.54.
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Tigomarhinichthyoides Cope. Loc. cit. p. 473.
Type Locality: Logan, Utah.

Rhinichthys henshawi Cope. Proc. Amer. Phil. Soc. X1V, 1874,
p. 133.

Type Locality: Provo, Utah.

Agosia novembradiata Cope. Acad. Nat. Phila. XXV,
1883, p. 141.
Type Locality: Weber River at Echo, Utah.
Distribution: Springs, Salt Spring, Fish Springs, Springs, and

many other springs in the Bonneville desert. Provo, Logan and Weber
rivers.

Remarks: This species was described by Professor from specimens
collected at Warm Springs near Salt Lake City by Campbell Carrington,
naturalist of the Hayden Survey.

(21) (1054)

Argyreus osculus Girard. Proc. Acad. Nat. Sci. Phila. 1856, p. 186.
Apocope oscula (Girard). Jordan, and Clark. Check
List of Fishes; U. S. Bureau of Fisheries, 1930.

%réolsss:é)pe oscual oscula (Girard). Tanner, Copeia, No. 3, 1932,

Distribution: Moab, small stream 30 miles south of Bluff. Zion National
Park, Veyo, Utah. Common in the Colorado River Basin.

Remarks: The species oscula was described from specimens taken
from the San Pedro River of Arizona. Specimens collected in the upper
part of the Colorado River drainage seem to be rather closely related to

(Yarrow).

Apocope osculaoscula (Girard).

(22) (1057) Apocope abode (Jordan and Evermann).

Apocope abode (Jordan and Evermann). Jordan, Evermann and
Clark Check List of the Fishes; U. S. Bureau of Fisheries, 1930.

Type Locality: Sevier River, Utah.

Agosis adobe Jordan and Evermann. Bull. U. S. Fish Corn. 1X,
1889, (1891).

Distribution: Sevier River at Richfield and Gunnison, Utah. This
species seems to be confined to the Sevier River drainage.

FAMILY MEDIDAE
XVI1. Genus Lepidomeda Cope.
(23) (1102) Lepidomeda vittata Cope

L epidomedavittata Cope. Proc. Amer. Phil. Soc. Phila. XIV.
1874, p. 131
Lepidomedavittata Cope. Tanner, Copeia, No. 3, 1932, 135-136.
Distribution: This species is common in the Santa Clara Creek. It seems
to be associated with specimens from the Paharanagat Valley of Nevada
through the drainage system of the region. This species was first re-
ported as occurring in Utah by Tanner in Copeia, 1932.

131872. Hayden's fifth Annual Report of the United States Geol. Survey.
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COTTIDAE
XVIIl. Genus L.

Cottus punctulatus (
Plate 11, Fig. 7.

Cottus punctulatus (Gill). Jordan, and Clark Check
List of Fishes; U. S. Bureau of Fishers, 1930. )
Potamocottus punctulatus Gill. Proc. Soc. Nat. Hist.
1861, p. 40.
Distribution: La Sal Creek, and Moab,
Remarks: Dr. Carl L. Hubbs is making a this genus, which may
change the species as listed here. The in the Colorado Basin is
asindicated in the Keys, distinct from the G..:.-tat Basin form.

(25 (3002) Cottus (Cope) Mountain Bullhead.

Cottus semiscaber Cope. Jordan, and Clark Check List

of Fishes U. S. Bureau of Fisheries,

Cottopis semiscaber Cope. Hayden's

Uranidea wheeleri Cope. Proc. Amer.

p. 138.

Type Locality: Beaver River,
Distribution: Bear, Utah, Fish and Panguitch
Weber and Bear Rivers.

(24)  (3001)

Mont. 1871, p. 476.
Soc. Phila. X1V, 1874,

Beaver, Sevier, Provo,

A List of Speciesthat Have Been into Utah Streams

Unfortunately the State Game Commissioners have never kept an accurate
record of species that have been introduced into this state. | have therefore
gathered my information from government etc. Other species may
have been introduced that are not included in this

(329) Oncorhynchus kisutch ( Salmorn.

(331 tschawytscha Chinook salmon.
(334) Sahno sebago Girard. Landlocked salmon.

(339 lewisi (Girard). trout; Back-spotted trout.
(357) Salmoirideus Gibbons. Rainbow

(358)  Slamo gairdnerii Richardson. trout.

(359) Salmo shasta (Jordan). Common trout.

Salmo levenensis. Loch Leven
Salmo fario. Brown or von Behr
(369) Cristivomer namaycush (
(371) Salvelinus fontinalis (Mitchill).
Cyprinus carpio Linn. European

Plate Il1, Fig. Z

German Brown.
. Mackinaw trout.
Brook trout.

(1152) Ictalurus punctatus (Rafinesque). catfish.
Plate II1, Fig. 4
(1164) nebul osus pout; Small catfish.
(1169) melas (Rafinesque). or mud catfish.
Platelll, Fig. 3

(1423) Gambusia (Baird and Mosquito fish.
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(2180) flavescens (Mtitchill). Yellow Perch.

(2314) Huro floridana ( Large-mouthed black bass.

(2315) dolomieu Small-mouthed black bass.

Plate 111, Fig. 1

(2317) Apomoatis cyanellus (Rafinesque).  Blue-spotted sunfish.

(2324) Lepomisauritus (Linn.) Bream, sunfish.

(2351) Pomoxis annularis Rafinesque. Crappie.
TincatincaBoch. The Tench, a European species.

Summary

In this paper 25 native species and 23 introduced species are discussed.
A systematic presentation of the families, genera and speciesisincluded.
Illustrations of 10 native and 4 introduced species are included in this re-
port

A list of all the important papers on Utah ichthyology is presented. A
bibliography is not only serviceable as alist of source material, but it gives
the progress and historical aspects of the subject.

Bibliography of Utah Fish

The writer would be pleased to learn of any writings on Utah fishes not
included in thislist

Brice, John L.

1898. A Manual of Fish Culture, Based on the Methods of the U. S.
Commission of Fish and Fisheries. pp. 1-261.

Mentions the planting of shad, large and small mouth Black
Bass in Utah waters.

Baird, S. F. and Girard, C.

Description of some New Fishes from the River Zuni. Proc.
Acad. Nat. Science, Phila. VI, p. 368.
Report on the Fishes in Sitgreaves Report of an Expedition down
the Zuni and Colorado Rivers. Washington, 1853. pp. 148-152.
Fish Plates

1854. Description of New Species of Fishes Collected in Texas, New
Mexico, and Sonora, by John H. Clark, on the United States and
Mexican Boundary Survey, and in Texas by Capt. Stewart Van
Vliirt, U. S. A. Second Part. Proc. Acad. Nat. Sci. Phila
1854, pp. 24-29. p. 28.

E. G.

1855. Explorations. . . from the Mouth of the Kansas River, Mo., to
the Sevier Lake, in the Great Basin. Pacific Railroad reports,
Vol. 2, Wash. 1855.

1859. Report of Lieut. E. G. Beckwith, Explorations for a Railroad
Route, near the 38th and 39th parallels of North Latitude, by Cap-
tain J. Gunnson, U. S. P. R. R., Exp. and Surveys—Zoology,
Vol. X, 1859

Cope, E. D.

1871. Report on the Recent Reptiles and Fishes of the Survey, Collected
by Campbell Carrington and C. M. Dawes. Hayden's U. S. Geo-
logical Survey of Montana and Adjacent Territory. 1871. pp.
467-476.

List eight species from Utah.
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1874. Sur les Plagopterhines (Plagopterhinidae) Et 1'echthyologie de
Journ. (Gervais) pp. 507-508.

1876. Onthe Plagopterinae and the ichthyology of Utah. Proc. Am.

Phil. Soc. Vol. 14, pp. 129-139.
Cope, E. D. and Yarrow, L C.

1875. Report upon the Collection of Fishes made in Portions of Nevada,
Utah, California, Colorado, New Mexico, and Arizona during the
years 1871-2-3 and 4. Rept. Geog. and Geol. and Survey,
(\Sglseﬁ of the One Hundredth Meridian. Vol. V. Zoology pp. 685-

Thisisthe most complete discussion on Utah fishes. It lists
22 speciesfor Utah.
Dean, Bashford
1932. A Bibliography of Fishes. Vols. I. Il and Il. American Museum
of Natural History, New Y ork.
Escalante
1776. Report of the Dominguez-Escalante Expedition, 1776.
Ellis, Max M.
1914. Fish of Colorado. Univ. of
136. Plates 1-12.
Evermann, Barton
1891. A Reconnaissance of the Streams and L akes of Western Montana
and Northwestern Bull. U. S. Fish. Comm. XI, 3-46.
Fremont, J. C.
1845. Report of the Exploring Expedition to Rocky Mountains, Oregon
g%:l North California, 1842-2-44. U. S. Senate, Washington, p.

Gill, T. N.
862. Description of New Species of the Genus Tigoma of Girard. Proc.
Bort. Soc. Nat. Hist. VVol. 8, pp. 42-46.
1876. Report on Ichthyology (In Simpson, J. H. Report of the Explor-
ations Across the Great Basin of the Territory of Utah in 1859,
p. 383-431. 9 plates. Wash. 1876.)
Girard, Charles
1856. Researches uponthe Cyprinoid Fishes inhabitating the Fresh
Waters of the States, of the Mississippi Valley, from
Specimens in the Museum of the Smithsonian Institution. Proc.
Acad. Nat. Sci. Phila. Vol. VI, pp. 165-213.

Describes as new Acomus generosus gener-
osus). Prof. Snyder thinks the type locality of this speciesis
"Cottonwood Creek," Colorado and not in Utah. | am inclined
to think heis correct after studying Lieutenant Beckwith's reports.

( Chbubalina (B. J. G.) ) Cottonwood Creek
of Colorado and not in Utah.
Garman, Samuel
1881. New and Little-Known Reptiles and Fishes in the Museum
Bull. Mus. Comparative VIIl, 1881, p. 87.
Goode, Geo. B.
1884. The Salmon Tribe. U. S. Fishery Industries. Section|. p. 468
1888. The American Fishes-Game and Food Fishes of North America.
W. A. Houghton Co., New Y ork.
1891. Bibliographies of American Naturalists. V. The Published Writ-
ings of Dr. Charles Girard. Bull. U. S. Nat. Mus. No. 41, 1891.

pp. 1-141.
Lists some early Utah Collectors.

Studies, Vol. X1, No. 1, pp. 1-
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S. Ross

1932. The Fish Fauna of Utah Lake. Masters Thesis, Brigham Y oung

University, Provo, Utah . Unpublished (May, 1932).
Sheldon P.

1935. A Taxonomical, Morphological, and Distributional Study of Utah
Cyprinidae. Masters Thesis, Brigham Y oung University, Provo,
Utah. Unpublished, (May, 1935).

Jordan, David Starr
The Lesser White Fishes. U. S. Fishery Industries, Section |,
Natural History of Aquatic Animals, pp. 541-543.
Lists williamsoni, page 542.

1884b. The Carp Family-Cyprinidae. U. S. Fishery Industries, Sect.

Natural History of Aquatic Animals. pp. 616-618.

Lists Squalius rhomateus of Utah Lake, page 616.
The Sucker Family-Catostomidae. U. S. Fishery Industries,
Sect. I, Natural History Aquatic Animals, pp. 474-479.

Lists Salmo purpuratus for Utah, page 475.

1887. Fishery Industries of U. S. Section |11, The Fishing Grounds
of North America. p. 141.

The Salt Lake Basin, 10 specieslisted.

1891. Report of Explorationsin Colorado and Utah during the Summer
of 1889, with an Account of the Fishes Found in Each of the River
Basins examined. Bull. U. S. Fish Commission, Vol. I X, p. 14-15.

1919. The Genera of Fishes, Part I, pp. 162-284. Part |11, pp. 285-510.
Stanford University Press.

1920a. The Genera of Fishes, Part IV, pp.
Press.

1920b. The Trout of the Rio Grande. Copeia No. 85, p. 72.

Suggests that the Bonneville Lake Basin Trout be changed to
Salmo utah Suckley.

1923. A Classification of Fishes, Including Families and Genera as far
as known. Stanford University Press.

1925. Fishes, pp. 1-773. D. Appleton Co.

1928. The Distribution of Fresh Water Fishes. Annual Report Smith-
sonian Institution 1927. pp. 355-385.

Jordan, D. S. and Gilbert, C. H.

1881. Notes on a Collection of Fishes from Utah Lake, Proc. U. S.
Nat. Mus. 1881, pp. 459-465. Lists species.

1883. A Synopsis of the Fishes of North America. Bull. U. S. Nat.
Mus., Vol. XVI.

Jordan, David Starr and Evermann, Barton

1896. The Fishes of North and Middle America. U. S. Natonia Mu-
seum, Bull. No. 47, Vol. I, deals with Utah fish.

1904. American Food and Game Fishes. Doubleday, Page & Co.

1917. The Generaof Fishes. Part |, pp. 1-161. Stanford University
Press.

Jordan, D. Evermann, B. W. and Clark, H.

1930. Check List of the Fishes and Fishlike Vertebrates of North and
Middle America, North of the Northern Boundary of Venezuela
gﬁd Columbia. Rept. U. S. Commissions of Fisheries, 1928,

art 1.
Jouy, P. L.

1882.  Description of a New Species of Squalius

Utah Lake. Proc. U. S. Nat. Mus.

Stanford University

aliciae) from
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1929. Whitefish, Grayling, Trout, and Salmon of the
Region. Rept. of Commissioner of Fisheries, Appendix V, for
fiscal year 1929. pp. 173-190.

McDonald, Marshall

1876. Hatching and Distribution of California Salmon in Tributaries of

Great Salt Lake. Rept. U. S. Fish Comm. 1876. Vol. 11, pp.
434-435.
Report on the Distribution of Carp During the Season of 1882.
Report U. S. Fish Commissioner for 1882. Page 919.

Reports planting of carp in various parts of Utah.
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Plate |

Figure 1. Head of fish.
1. 2. premaxillary; 3. mandible; 4. Lateral portion of
premaxillary; 5. Maxillary; 6. Supplementary maxillary; 7.
Cheek; 8. interopercle; 9. preopercle; 10. branchiostegalis; 11.
Subopercle; 12. opercle.
(From Pratt-V ertebrate Animals of the United States).

Figure 2. The external parts of afish, and the names by which they
are referred to in the descriptions.
a. anal fin; b. barbels; c. caudal fin; d. dorsal fin; e. eye;
f. depth; h. head; 1. length; p. pectoral fin; v. ventral fin;
1.1. lateral line.
(From Pratt-V ertebrate Animals of the United States).

Figure 3. Salmo utah Suckley. Utah Trout.
(From Jordan's—Explorations in Colorado and Utah).

Figure 4. Leucichthys Snyder. Bonneville Cisco or "Peak-
nose."

(From Snyder's Whitefishes from Bear Lake, |daho and Utah).

Figure 5. Prosopium williamsoni (Girard) Mountain Whitefish.
(From Jordan's—Explorations in Y ellowstone National Park).
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Notolepidomyzon utahensis Tanner.

Catostomus fecundus Cope and Yarrow.

(From Jordan's—Explorations in Yellowstone National Park).

Richardsonius hydrophlox (Cope).

(From Jordan's—Explorations in Yellowstone National Park).

Siboma atraria Girard.

(From Jordan's—Explorations in Yellowstone National Park).

Rhinichthys dulcis (Girard).

(From Jordan's—Explorations in Yellowstone National Park).

Apocope Cope.

(From Jordan's—Explorations in Yellowstone National Park).

Cottus punctulatus (Gill).

(From in Yellowstone National Park).
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Plate 111
Figure 1. Micropterus dolomieu Small-mouth Black Bass.
Figure 2. Cyprinus carpio Common “Carp.
Figure 3. Ameiurus melas (Rafinesque). Catfish or Black Bullhead.
Figure 4. lIctalurus punctatus (Rafinesque). Channel Catfish.
figures on this plate from Forbes and The

Fishes of lllinois).
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