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A fish may be defined as a backboned animal, which lives in
water, propels and balances itself by means of fins, and obtains
oxygen from the water for breathing purposes by means of gills.

In Colorado waters one may expect to find 89 different fishes at
the present time. Of these, 54 are native to Colorado, 33 have been
introduced, and 2 are potential residents having been taken within a
short distance of the border in neighboring states. On the list of
Colorado fishes (page 106) the letter N designates the natives, I those
introduced and P those potential residents. Other species may be
added in the future with more intensive study, by importation by the
State Game and Fish Department, as bait by fishermen, or by natural
migration. Some species listed have not been taken in recent years
but may still exist in isolated areas. An asterisk * before the name
indicates a rare species (see page 106) .

Fig. 1. Map of Colorado showing drainage areas.



No attempt was made to make this guide a detailed distribu-
tional study. Distribution information is given in broad terms, usual-
ly by drainage areas or eastern and western slope or plains area.
Three major drainages are represented, the Mississippi, the Colorado,
and the Rio Grande. The Mississippi system includes the North
Platte, South Platte, Republican and Arkansas rivers with their tribu-
taries. The Colorado river drains the entire western slope region,
and includes the Yampa, White, Grand, Gunnison, Uncompahgre,
Dolores, and San Juan rivers and their tributaries. The Rio Grande
drains the San Luis Valley and is the only section east of the Divide
not in the Mississippi drainage. The map (Fig. 1) presents these
drainage areas.

This Guide is intended to help the reader identify the fish
caught, give a description of it, and give information on its general
life history. It has been prepared for use both by the amateur and
by beginning students, and therefore includes both non-technical and
technical material. For the most part the technical information has
been put in smaller type, while the more general data have been
placed in the regular type.

Technical terms have been used only where non-technical terms
are lacking to adequately describe a situation. An explanation of
terms used in the keys and descriptions is provided, and wherever
possible illustrations are given.
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Illustrations
Because of the difficulty and expense involved in obtaining satis-factory photographs of fishes, no photographs are included. Insteadsimple line drawings, with the main identifying features included,have been made. The line accompanying each drawing represents alength of 1 inch, and is given to allow comparison of sizes, since alloutlines are the same length whether the fish is normally an inch anda half ( r 24 inches in length.
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Scientific Names

For an explanation of the use oi scientific names, the following
is quoted from the Guide to the Snakes of Colorado by W. Harry
Jones-Burdick:

"Serious workers in any of the branches of biology soon come into con-
tact with a precise nomenclature—the scientific name. All living things
which have come to the attention of scientific workers have been given
a Latin or latinized name consisting of at least two parts. The first part
is the group or generic name, corresponding to our family name; the
second is the more individual or specific name, corresponding to our
given name. If a third name is used it segregates an even smaller cate-
gory, the sub-species, which corresponds to our use of the middle name.
The specific or sub-specific name first used and published will forever
after belong to the form described and will mean the same thing to a
scientific worker in Tasmania as it does to a scientist in Denver. Latin
is used because it is a dead language; that is, it is no longer subject to
change either in form or interpretation.
"Certain arbitrary rules govern the written use of these names. The more
important rules follow: The generic name is always capitalized; the
specific and subspecific names are never capitalized. Species names must
not be used without indicating the genus at least by its initial letter.
Subspecies names must not be used without the genus and species or at
least their initials.
"The international rules of scientific nomenclature require one more ad-
ditional item in the use of the Latin name. This is the inclusion of
the name of the author of the specific or the subspecific name. It is
customary to place this name immediately after the whole Latin name
when the name is used for the first time in a title or discussion. In the
descriptions in this pamphlet it will be noted that sometimes the author's
name is enclosed in parentheses ( ). This means that since the author
described the particular form it has been put in a different genus."

Preservation of Specimens

Small specimens up to 5 inches in length may be preserved by
placing in 10% formalin (4% formaldehyde) and sealed in a fruit
jar. This solution is made by adding 1 part of ordinary commercial
(40%) formalin to 9 parts of water. After about 1 week in formalin
the specimens should be transferred to water for at least 2 days to
soak the formalin out. Water should be changed at least once. Then
the fish should be put in 70% ethyl alcohol (or 40% isopropyl alco-
hol) for keeping permanently.

Larger specimens should have their belly slit, on the right side
of center, for an inch or so to let the formalin in to the cavity to
preserve the internal organs. If this is not done the specimens will
decompose inside and be useless. The slit should be on the right side
because scale counts, etc. are made on the left side.

A label on waterproof paper with pencil or waterproof ink
should be included telling the place where the fish was caught, the
date, and the name of the person who caught it.

Identification of Specimens

Fish identification involves the use of many counts and measure-
ments, recognition of parts of the body, and the location of the parts.



fo help the reader correctly identify the fish captured, "Keys" to
families, genera, species and subspecies have been constructed, and
an explanation of the terms and measurements used in the keys and
descriptions is here given. While at first the following few pages may
seem formidable, a little experience in the use of the keys will make
these terms very familiar and little reference will have to be made
back to this section.

General Body Proportions

Total length of the fish (Fig. 2) is measured from the tip of the snout with the
mouth closed to the tip of the tail with the lobes squeezed together. The
measurement is a straight line and is not taken over the curve of the body.

HEAD LENGTH

SNOUT
LENGTH

SUPPLEMENTAL
MAXILLARY

PELVIC
FIN
LENGT

ORIGIN OF DORSAL BASE OF DORSAL
FIN LENGTH

PECTORAL
FIN LENGTH

  STANDARD OR BODY LENGTH

 TOTAL LENGTH

Fig. 2. Topography of a spiny-rayed fish showing the location of ports, and how
certain measurements are made.

BODY DEPTH

AUDAL
PEDUNC LE
DEPT H

Standard length or Body length (Fig. 2) is measured from the tip of the snout
with the mouth closed to the end of the backbone (to the structural base
of the caudal fin rays).

Body depth (Fig. 2) is the vertical distance of the body at its deepest port. In
the descriptions "Depth 4" means that the depth of the body is contained
4 times in body length. Other terms such as slender, deep, etc., also are
used. The following standards are used for such terms: very slender, 5.5
and above; slender, 4.0 to 5.4; moderately slender, 3.5 to 3.9; moderately
deep 3.0 to 3.4; deep, 2.5 to 2.9; and very deep, 2.4 and under.

Width of a fish is token from side to side at the widest part of the body.
Caudal p^:luncle, or tail (Fig. 3) is the tapering portion of the body behind the

base of the last ray of the anal fin.
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SPINOUS DORSALSCALES ABOVELATERAL LINE
PR EMAXILL ARYORBITMAXILLARYCHEEKSCALE COUNTPELVIC FINSPINE

, LATERAL LINE SCALE COUNTSOFT DORSAL
LENGTH OFCAUDAL PEDUNCLEANAL FIN SPINESSCALES BELOWLATERAL LINE

Fig. 3. Topography of a spiny-rayed fish showing the location of parts referred

to in keys and descriptions, and where certain counts and measurements are
made.

Length of caudal peduncle (Fig. 3) is taken from the end of the base of the

anal fin to the hidden base of the middle ray of the caudal fin.

Depth of caudal peduncle (Fig. 2) is the smallest depth of that part.

Profile (Fig. 2) is the curve from the front of the dorsal fin to the tip of the

snout.
Predorsal length is the distance from the front of the dorsal fin to the tip of

the snout or upper lip.
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OCCIPUTLENGTH OF EYE
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SUBORBITAL WIDTHJ SERRAE
UPPER JAW LENGTHPREOPERCLE BRANCHIOSTEGAINTEROPERCLE

OPERCLE HEADDEPTH
SUBOPERCLE

Fig. 4. Head of Yellow Perch showing topographical features, and how

certain measurements are made.
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The Head
Length of head (Fig. 2) is measured from the tip of the snout or upper lip to

the most distant point of the operculum. (Some authors measure only to the
end of the bone, others measure the soft membrane or "ear flap." Usually
they will state the measurement used, but in comparing head lengths with
those given in descriptions it is best to check both styles if considerable
disagreement is found with one measurement). "Head 5" means the length
of the head is contained 5 times in the body length. Standards for terms,
such as long, are as follows: long or large, 3.4 or less; moderate, 3.5 to
4.0; short or small, 4.1 and above.

Depth of head (Fig. 4) is measured from the midline at the occiput (see defini-
tion) vertically downward to the bottom contour of the head or breast. If
the cross line with the isthmus (see definition) is distinctly away from this
vertical, then the measurement is made from the occiput to the isthmus.

Occiput (Fig. 4) is the posterior dorsal part of the head.
Isthmus (Fig. 5) is the fleshy part between the gill openings, beneath the head.
Width of head (Fig. 5) is the greatest measurement when the opercles are in a

reasonably normal position. (Sometimes the opercles are greatly distended
when the fish dies. Then the opercles must be forced back to their normal
position.)

SILL MEMBRANE

WIDTH
OF

HEAD

BRANCHIOSTEGAL RAYS FREE FROM ISTHMUS

FOLDED
OR

PLICATE
LIPS

BRANCHIOSTEGALS JOINED TO
ISTHMUSISTHMUS

Fig. 5. Underside of fishes heads illustrating type of connections of branchioste-
gals with isthmus, and certain parts and measurements used in keys and descrip-

tions.

Snout length (Fig. 2) is taken from the tip of the snout or upper lip to the front
part of orbit (see definition), squeezing the dividers slightly on the orbit if
it has a fleshy rim in order to bring the dividers in contact with the hard
bony rim. In this measurement, as in all others involving the snout, the
start is on the midline.

Orbit (Fig. 3) is the cavity in the skull containing the eye.
Postorbital length of head is the greatest distance from back of orbit to end of

membranous opercular margin.
Interorbital width is the horizontal distance between the eyes across the top of

the head. (Sometimes the dividers are pressed tightly against the bony
rims, measuring the least bony width, other times the dividers are not
squeezed but measure the distance with the fleshy rim included, the least
fleshy width. The measurement is usually specified.)

Length of orbit (Fig. 3) is the greatest distance between the orbital rims, and is
often taken on the oblique.

Length of eye, or eye diameter (Fig. 4) is the measurement across the cornea,
between the margins of the cartilaginous eyeball. "Eye 5" means the
length of the eye is contained 5 times in the length of the head. Standards
for common terms are: very large, 3.9 and less; large, 4.0 to 4.9; moder-
ate, 5.0 to 6.9; small, 7.0 to 9.9; very small, 10 and above. These
measurements are for adult specimens, young fish have relatively larger
eyes.

Length of upper jaw, sometimes called maxillary length, (Fig. 4) is the distance
from the tip of the upper jaw to the back end of the maxilla.
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UPPER ARM

LOWER ARM

GILL FILAMENT

GILL
RAKERS

GILL ARCH

Fig. 6. Gill arches, showing structures.

Gill rakers (Fig. 6) are slender rods or blunt knob-like projec
tions from the an-

terior face of the gill arch. The count of the number of gill r
akers is made

above and below the angle or bend of the first arch, the upper number

being mentioned first. The formula 6 + 13, for example, indicates 6

rakers on the upper arm, and 13 rakers on the lower. If the count is taken

along the lower limb only, it is usually so stated. If a gill raker is at the

angle of the arch, it is included in the lower arm count. All rudimentary

rakers are included in the count unless otherwise stated.

Pharyngeal teeth (Fig. 7) are on the pharyngeal (throat) bones, loca
ted deep in

the throat. They are modified fifth gill arches. They may be removed by

use of a needle with a hook in the end, a pair of fine tweezer
s or small

knife. Care must be taken or the bone will break or the teeth will be

broken off. A convenient way is to use the hooked needle, carefully in-

serting it between the gill opening at the back of the opercular cavity and

directly under the shoulder girdle, hooking onto the pharyngeal bo
ne and

gently pulling forward and outward. Caution also must be used in teas
ing

the flesh away from the teeth so that they are not broken. With a little

practice this removal and cleaning can readily be done.

POSTERIOR VIEW

GRJNDING
SURFACE

MAIN OR
INNER
ROW

RIGHT
ARCH

LESSER
OR OUTER
ROW

LEFT
ARCH

SIDE VIEW FRONT VIEW

PHARYNGEAL TEETH

Fig. 7. Pharyngeal teeth. A. Illustrates comblike (pectinate) form, as in

Redhorse; B. Molar type, as in Goldfish; C. Left and right hal
ves illustrat-

ing 2, 4-4, 2 count, with hook and small grinding surface, as in the

Common Shiner.

Pharyngeal teeth counts (Fig. 7) give the number of teeth on the
 pharyngeal

bones. I i minnows and suckers the pharyngeal bone usually has 1 or 2

rows of teeth (3 in carp). The teeth in each row are counted and given
 ii

order from left to right. The formula "2, 4-4, 2" indicates that on the

left side there are two teeth in the lesser or outer row, four teeth on the
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main or inner row, while on the right side there are two teeth in the outer
and four teeth on the inner row. A "4-4" formula indicates only one main
row with four teeth; while "1, 4-4, 0" would indicate that the lesser row
is represented on the left side but not on the right.

Branchiostegal rays or Branchiostegols (Fig. 4) are bony rays supporting the
membranes which close the gill cavity below the opercular bones. The
numbers of these rays are frequently given.

DORSAL FIN

LATERAL LINE

NOSTRIL
EYE

MANDIBLE
OPERCLE

PEC T ORAL FIN
PELVIC FIN

ADIPOSE FIN

ANAL FIN

CAUDAL FIN

Fig. 8. Topography of a soft-rayed fish showing location of parts used in keys
and descriptions.

The Fins

Dorsal fin or fins (Fig. 8) are unpaired fins on the back.
Spiny or spinous dorsal fin (Fig. 3) is the front portion of the double dorsal fin

which consists of unbranched, non-jointed spines.
Soft dorsal fin (Fig. 3) is the back portion of the double dorsal fin which con-

sists of soft rays which are usually flexible and branched. Occasionally the
soft dorsal also will have spines.

Anal fin (Fig. 8) is the unpaired fin on the lower side of the fish behind the
anal opening.

Caudal fin (Fig. 8) is the large unpaired fin at the posterior end of the body, the
tail fin.

Pectoral fins (Fig.8) are the front paired fins attached to the pectoral arch.
Pelvic fins (Fig. 8) are the posterior or lower paired fins attached to the pelvic

girdle. They are considered abdominal (Fig. 8) when they are nearer the
anus than to the pectoral fins. They are considered thoracic (Fig. 2) when
they ore nearer the pectoral fins than to the anus.

Adipose fin (Fig. 8) is the small fleshy fin-like structure behind the dorsal fin,
as in trout and catfish. This is sometimes more or less continuous with the
caudal fin, being separated from it by only a notch as in the Stonecat,
Noturus flovus. Mostly it is separate, as in trout.

Fin ray counts (Fig. 9). In counting the fin rays, rudimentary rays are omitted
unless specifically mentioned. In descriptions, Arabic numerals indicate the
number of soft rays, and Roman numerals indicate the number of spines.
If the fin is continuous (Fig. 2) and contains both spines and soft rays a
comma separates the numbers. "Dorsal fin rays X, 13" indicates a single
fin with 10 spines and 13 soft rays. Two separate dorsal fins (Fig. 3) are
indicated by a dash separating the numerals, "Dorsal X-12" or "Dorsal
X-I, 12" indicating respectively a single spinous dorsal of 10 spines fol-
lowed by a soft dorsal of 12 rays; and second, a spinous dorsal of 10spines followed by a separate soft dorsal consisting of 1 spine and 12 soft
rays.
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PECTORAL

FIN RAY COUNTS

DORSAL

ANAL

F.

G

PELVIC

Fig. 9. Fin ray counts. Dorsal fins. A. First rudimen-
tary ray closely adherent to first well-developed ray, not
included in count. B. First rudimentary ray well sepa-
rated from first well-developed ray; included in count.
Anal fins. C. Rudimentary rays not included in count.
D. Rudimentary rays included, as in Catfishes. Pectoral
fin. E. All rays counted. Pelvic fin. F. Flesh removed
to expose spine in pelvic of Cottus. G. Pelvic of Cottus

before flesh removed.

Paired fin ray counts (Fig. 9E, F, G) include all rays.

Rudimentary rays (Fig. 9C, D) are those rays, generally at the beginning of the
fin, which are unbronched, membraneless, closely joined to one another,
and in ordinary cases not more than half the length of the fully developed
rays. This limitation does not apply to the short first ray of Pimephales
which is separated from the ray back of it by a membrane (Fig. 9B).

Last ray of dorsal and anal fins (Fig. 9A). The last ray of the dorsal and anal
fins is split to the base appearing to be two rays, although it is counted
as one ray.

Height of dorsal and anal fins is taken from the origin of the fin to the tip of
the anterior lobe.

Length of longest dorsal or anal ray is taken from the structural base of the ray
to its tip.

Length of pectoral and pelvic fins (Fig. 2). The length of the paired fins is the
distance from the extreme base of the uppermost, outermost or anterior-
most ray to the farthest tip of the fin.



Origin or Insertion (Fig. 2) of a fin are identical terms used for the place where
the first ray or spine of the fin protrudes from the body. Generally origin
is used for unpaired fins, while insertion is used for the paired fins.

Position of a fin is the distance from the tip of the snout to the base of the
first ray or spine. For example, a fish description may give the position of
the dorsal fin as contained twice in the fish's length.

Scale Counts

Lateral line scale count (Fig. 3) represents the number of scales in the lateral
line, or if the lateral line is absent, the number of scales along a line in
the position the line would normally occupy. In trout, the most reliable
count is two rows above the lateral line. The most anterior scale counted
is the one touching the shoulder girdle. The count terminates at the struc-
tural base of the caudal fin (standard length point). Scales on the caudal
fin base are not included.

Scales above lateral line (Fig. 3) are counted from the origin of the dorsal fin,
including small scales, downward and backward following the natural row
to, but not including the lateral line scale.

Scales below lateral line (Fig. 3) are counted upward and forward along a nat-
ural row from the origin of the anal fin to, but not including the lateral
line scale.

Scale count designation. In descriptions, scale counts may be given as "5 or 6,
80-90, 7 or 8" which indicates the above described counts. The first
figure "5 or 6" indicates the number of scales above the lateral line, the
second series "80-90" indicates the lateral line count, and the third group
indicates the number of scales below the lateral line. Scales are frequently
referred to as large, small, or moderate. Standards for these terms are:
very large, under 40 in lateral line; large, 41-60; moderate, 61-90; small,
91-150; and very small, 151 or more in lateral line.

Cheek scales (Fig. 3) are counted as the number of rows of scales crossing an
imaginary line from the eye to the preopercular angle.

Circumference scale count is used frequently in the Cyprinidae. It represents the
number of scales crossing a line around the body in front of the dorsal fin
at its origin.

Caudal peduncle scale count is taken similarly to the circumference count but is
made at the narrowest part of the caudal peduncle.

A glossary of other anatomical and technical terms used in de-
scriptions and keys is found in an appendix at the end of the book-
let (page 101).

Use of the Keys

It is hoped that the keys provided will enable you to identify
any fish you may catch in Colorado waters. However, it must be re-
membered that the correct identification of several of the species is
difficult until considerable experience has been obtained. Young
specimens, especially, are often difficult to name with certainty. No
provision is made in the keys which follow for the identification of
hybrids or crosses between various species or genera. Hybrids are
uncommon in nature and may be recognized because their characters
are intermediate between those of the parent species.

To find the name of the fish you have caught, begin with la of
the Key to the Families of Fishes of Colorado. There are three
choices possible. This is the only place where this occurs. All the

—10-
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remainder of the keys involves only two choices. Determine which of
the three choices la, lb, or lc applies. If referred to lb, for example,
there are then two choices 2a or 2b. If 2a is the choice then proceed
to 3a or 3b, whichever is correct. If 3a is your choice, for the fish
you have, turn to the page indicated for the Family Ameiuridae.
Here you will find a description of the family followed by a key to
the Genera (the next group in the classification system) . Proceed as
you did under the family key to make choices between the items in
the key beginning with la or lb. This will, for example, if la is the
choice, lead to 2a or 2b. If 2a is the choice it will lead to 3a or 3b.
If 3a is the choice, it will lead to the Genus Ictalurus. Then turn to
the page indicated where you will find the description of this genus.
If the fish in hand fits this description, you are correct so far. Under
the genus description is another key to the Species of Ictalurus. Here
you have only two choices, the alternative you select will give you
the species you have caught. This may be checked by the species and
color descriptions and the outline drawing. Following the color de-
cription is a brief account of what is known of the life history of the
fish, and usually a brief statement of its status in Colorado.

The color description is for live or freshly caught specimens. In
a few instances, color descriptions of the fish preserved in formalin
or alcohol are given. Generally the color disappears on preservation,
and identification must be made on other characteristics.

KEY TO THE FAMILIES OF THE FISHES OF COLORADO

la. Pelvic fins absent_ The Eels, (ANGUILLIDAD, Page 70

lb. Pelvic fins abdominal. (Fig. 8) (See also lc, page 13)
2a. Adipose fin present.

3a. Pectoral and dorsal fins with single spine at origin; body
scaleless; head with long barbels

The Catfishes, (AMEIURIDAE), Page 63

3b. No spines; body scaled; no barbels.
4a. Dorsal fin high and long, its base as long as, or longer

than, head; dorsal fin with more than 15 rays  
The Graylings, (THYMALLIDAE), Page 26

4b. Dorsal fin moderate, its base much shorter than head;
dorsal fin with fewer than 15 rays.

—11—
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5a. Scales small, more than 100 in lateral line; teeth
strong; maxillaries extending behind middle of eye

The Trouts, (SALMONIDAD, Page 16

5b. Scales large, less than 100 in lateral line; teeth weak
or absent; maxillaries not extending behind middle of
eye The Whitefishes, (COREGONIDAE), Page 15

2b. Adipose fin absent.
6a. Belly with strong spiny scutes, like a saw edge

The Herrings, (CLUPEIDAE), Page 14

6b. Belly without spiny scutes, smooth.
7a. No teeth in jaws. Head scaleless.

8a. Pharyngeal arch with a single, comb-like row of more thaii
25 teeth; anal fin posterior, distance from its origin to
middle of caudal base usually less than one-half the dis-
tance from anal origin forward to back of head; mouth
usually inferior, with thick, fleshy, worty lips; principal
caudal rays 18 The Suckers, (CATOSTOMIDAE), Page 28

czc-s4
8b. Pharyngeal arch with 1 to 3 short rows of distinct teeth,

the principal row with not more than 8 teeth; anal more
anterior, distance from its origin to middle of caudal base
usually more than one-half the distance forward to head;
mouth variable in position but with the lips typically thin
(rarely somewhat fleshy but never warty); principal caudal
rays 19 The Minnows, (CYPRINIDAE), Page 37
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7b. Teeth present in jaws. Head scaled.
9a. Upper jaw not protractile, its lower margin posteriorly

formed by the maxillaries; muzzle expanded into duck-like
bill _ The Pikes, (ESOCIDAE), Page 27

9b. Upper jaw protractile; the mouth bordered entirely by the
premaxillaries; muzzle short, not like duck's bill.

10a. Dorsal fin large, typically with 9 or more rays; origin
of dorsal fin over or slightly in front of anal origin
anal fin little modified in males; third anal ray (count-
ing rudiments) branched; egg layers_ 

The Killifishes, (CYPRINODONTIDAD, Page 71

10b. Dorsal fin small, typically 6 rays (counting first small
ray and the last two rays as one); dorsal fin origin
well behind anal origin; anal fin modified in adult
males into an intromittent organ (gonopodium); third
anal ray (counting rudiments) unbranched; young born
aiive _The Livebearers, (POECILIIDAE), Page 73

lc. Pelvic fins thoracic (Fig. 2). (See also la and lb, page 11)
I la. Body without typical scales, smooth or with prickles; fin spines

flexible __ The Sculpins, (COTTIDAE), Page 97

1 lb. Body normally scaled.
12a. Dorsal fin single (spinous and soft parts joined together)

13a. Lateral line not extending far onto caudal fin
The Sunfishes, (CENTRARCHIDAE), Page 76

13



13b. Lateral line extending well back onto caudal fin
The Drums, (SCIANIDAE), Page 95

12b. Dorsal fin double (spinous and soft parts separate).
14a. Anal fin with ll spines

The Perches, (PERCIDAE), Page 88

14b. Anal fin with III spines

11

The Basses, (SERRANIDAE), Page 75

DESCRIPTIONS OF THE FISHES OF COLORADO

The Herrings

Family CLUPEIDAE
Body oblong or elongate, more or less compressed, covered with cycloidscales; no evident lateral line; no adipose fin; belly sharp-edged, armed withstrong, spiny scutes; anal fin long on body; caudal fin forked; pelvic fins ab-dominal.
A single genus is found in Colorado waters.

The Gizzard Shads

Genus Dorosoma Rafinesque
The chief characteristic of this genus is the strong, muscular stomachwhich resembles the gizzard in fowl.
A single species is found in Colorado waters.

14—.



Gizzard Shad

Dorosoma cepedianum (LeSueur)

LAST RAY PROLONGED

BE L LY
SAW-LIKE

Body deep, compressed, depth 2.6-2.9 in length; dorsal fin about median,

slightly behind pelvics, its last ray greatly elongated; caudal fin widely forked,

its lower lobe longer; dorsal fin rays, 12; anal fin rays, 31; scales 56-23; no

lateral line; ventral scutes 17 before pelvics, 12 or 13 behind.

Color, silvery, bluish above, with reddish and brassy reflections;

a large dark spot behind opercles in young; fins more or less dusky.

The Gizzard Shad attains lengths up to 15 inches. A length of

9 to 10 inches may be reached in its third summer. It may attain a

length of 2-5 inches in its first summer. Spawning occurs in the

spring, in May or June. No nest is built, but the eggs are scattered

over the bottom. This fish feeds largely upon plankton, small in-

sect larvae, and vegetable matter. Vegetable matter makes up the

vast majority of the food.
The Gizzard Shad has been introduced into some eastern Colo-

rado reservoirs by the Game and Fish Department as a forage fish.

It has a high tolerance for silty waters and may be well adapted to

some areas. It is valuable as a forage fish because it does not com-

pete with most other forage or game species, and the numerous off-

spring furnish food for game fish. The flesh is coarse and not of

delicate flavor, but is palatable and may be eaten.

The Whitefishes

Family COREGONIDAE

Body oblong; head naked; mouth terminal or subinferior, small; maxillary

brood, with supplementary bone, forming side of jaw; mouth not deeply cleft,

the mandible articulating with the quadrate below or before the eye; scales large,

cycloid, fewer than 100 in lateral line; pseudobranchiae present; no barbels;

adipose fin present; teeth small or wanting; stomach siphonal, 15-200 pyloric

caeca (Fig. 12).
One genus represents this family in Colorado waters.

The River Whitefishes

Genus Prosopium Milner

Body oblong, little compressed; gill rakers short, thick, about 12-16 on
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lower limb of arch; maxillary short, broad, not reaching eye; mouth small; adi-
pose fin present; scales fewer than 100 in lateral line.

One species is present in Colorado.

Mountain Whitefish

Prosopium williamsoni (Girard)

SMALL,WEAK
MOUTH

Body oblong, little compressed; head short, conical, profile abruptly de-
curved; snout compressed and somewhat pointed at tip, which is entirely below
eye level; mouth small; maxillary short and broad, reaching anterior of eye;
adipose very large; scales moderate, 70-90 in lateral line; gill rakers 9 15.

Color, bluish above, sides silvery; breeding males have white un-
derparts, all fins tipped with black, caudal and adipose fins steel blue,
scales strongly tuberculate.

The Mountain Whitefish grows to a length of about 18 inches
and specimens weighing 4 pounds are reported. It usually reaches
a length of 8 inches in its 4th summer of life. Spawning occurs in
the late fall, and about 6,000 eggs are produced per pound of fish.
The Mountain Whitefish feeds mostly on small insects, insect larvae
and plankton.

The Mountain Whitefish is confined to the western slope in
Colorado, primarily in the Yampa and White Rivers. It is a native
species of Colorado. It prefers larger streams with good pools and
riffles and gravel bottoms. In Colorado, this fish provides some excel-
lent fishing through the ice in winter months. Fishing at all times
should be encouraged. It is a palatable fish but less sporting than
some of the trout. Because of its tender mouth, skill is needed in
angling for it.

The Trouts

Family SA LMONIDAE
Dorsal fin moderate in height and length, with 15 or fewer rays; adipose

fin present; parietal bones not meeting at the middle, but separated by the
anterior portion of the supraoccipital, which joins the frontals; mouth terminal;
branchiostegals 10 to 20; no barbels; air bladder large; pyloric caeca numer-
ous; maxillaries forming lateral margins of the upper jaw; teeth various, some-
times wanting.

Three genera are represented in Colorado: Salm*, the Trouts; Oneorhyn-
chus, the Salmons; and Salvelinus, the Chars.
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KEY TO THE GENERA OF THE SALMONIDAE

1 a. Anal fin elongate, with 13-17 rays; vomer (Fig. 14) narrow, flat,
with weak teeth; gill rakers on first gill arch 19-40; branchioste-
gals 13-19  The Salmons, Oncorhynchus, Page 22

lb. Anal fin short, with 12 or fewer rays; vomer broader, flat or boot-
shaped, with strong teeth; gill rakers on first gill arch fewer than
20; branchiostegals 12 or fewer.

2a. Vomer flat, teeth on shaft (Fig. 14); species black spotted, or
with black and scarlet spots, or scarlet ringed with white; scales
larger, fewer than 200* The Trouts, Selma, Page 17

2b. Vomer boat-shaped; no teeth on shaft (Fig. 14); body without
black spots; spotted with gray or red; scales smaller, more than
200   The Chars, Salvelinus, Page 24

*The most reliable and usual "lateral line" count in the Salmonidae is
made 2 rows above the lateral line.

The Trouts

Genus Salmo Linnaeus

Body elongate, somewhat compressed; mouth large; jaws, palatines (Fig.
13) and tongue (Pig. 13) with teeth; vomer flat; scales 100-200 in lateral line;
dorsal and anal fins with 9-12 rays.

Four species are represented in Colorado.

KEY TO THE SPECIES OF SALMO

la. Deep red or scarlet dash on each side of throat along inner side of
dentary bone (cutthroat mark); small teeth usually present on
hyoid   Cutthroat trout, Selma clarki*

lb. No deep red or scarlet dash along inner side of dentary bone (oc-
casionally the rainbow trout will have a faint pink dash, especially
during breeding season); no teeth on hyoid.

2a. Black (or brown) spots larger and more diffuse, scarcely de-
veloped on caudal fin; orange or reddish spots more or less
strongly developed, often ringed with bluish; adipose fin light
margined, often orange, never heavily spotted with dark; dorsal
origin much closer to tip of snout than to base of caudal; inser-
tion of pelvics below posterior half of dorsal base.

3a. Adipose smaller, not orange in life (olive in young); dorsal fin
usually immaculate or weakly spotted, in immature specimens
the anterior ray is dark; no light area at tips of first 4 dorsal
fin rays; teeth on shaft of vomer weak or absent (except in
young)  Lake Atlantic salmon, Selma solar

3b. Adipose larger, more or less orange in life (especially in
young); dorsal fin heavily spotted, the first ray usually not
darker than others; a light area at tips of first 4 dorsal fin
rays (especially in young); teeth on shaft of vomer well de-
veloped   Brown trout, Salmo trutta*

2b. Black (or brown) spots smaller and sharper; well developed on
adipose and caudal fins; orange and red spots absent; adipose
fin light with dark margin or spots (olive in young); dorsal
origin usually equidistant from base of caudal to tip of snout;
insertion of pelvics below anterior half of dorsal base

Rainbow trout, Selma gairdneri*

*See text for information on the subspecies.
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Yellowstone Cutthroat Trout
(Commonly called Native Trout)

Salmo clarki lewisi (Girard)

FEWER, LARGER

ROUND SPOTS

CUTTHROAT MARK

UNDER HERE

Body moderately elongate, compressed; dorsal fin rather low, usually 10
rays; anal fin, usually 10 rays; scales 140-170 in lateral line; back and caudal
peduncle profusely covered with round black spots; dorsal, adipose, and caudal
fins with small black spots; a few spots on head; belly rarely spotted; inner
edge of lower jaw with deep red streak (cutthroat mark).

General color is silvery gray, the middle of the side with a rosy
tinge.

Several other subspecies of the cutthroat trout may be found in
Colorado waters: Salmo clarki virginalis (Girard), Rio Grande Cut-
throat Trout; Salmo clarki pleuriticus (Cope), Colorado Cutthroat
Trout; Salmo clarki stomias (Cope), Green-back Cutthroat Trout;
Salmo clarki macdonaldi (Jordan and Evermann), Yellowfin Cut-
throat Trout of Twin Lakes. These subspecies are separated mainly
on color variations and scale size. Since the Game and Fish Depart-
ment has been planting only the Yellowstone Cutthroat Trout, and
in the same waters originally occupied by the other subspecies, it is
doubtful if many of the original stocks remain. A few isolated native
stocks may remain in the remoter mountain areas.

The Cutthroat is versatile, being equally at home in small moun-
tain streams or deep mountain lakes. It prefers areas with gravel or
rock bottom. Under average conditions, the Cutthroat will attain a
length of 8 to 12 inches in three years. Specimens have been record-
ed weighing 41 pounds, and lengths up to 30 inches. Spawning oc-
curs shortly after the ice goes off the streams or lakes. This is usually
in late May to mid-July at higher elevations. Male cutthroat usually
spawn first at an age of two years, with the females maturing a year
later. A 10-inch female will lay about 800 eggs. Females between
4% and 71/2 pounds in weight produced between 3,120 and 6,500
eggs. The female builds an egg pit in gravel 3 to 8 inches deep and
1 foot in diameter. The male guards but does not help in nest build-
ing. The food of the Cutthroat is varied, with crustaceans such as
fresh-water shrimp, both aquatic and terrestrial insects, and fishes
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making up its diet. As the fish grow older and larger, fishes make
up more of its diet.

The Cutthroat Trout is very highly prized by fisherman, both
for food and for angling.

Rainbow Trout

SaImo gairdneri Richardson

MANY SMALL
ROUND SPOTS

PINKISH
BAND

10-12
RAYS

Body comparatively short and deep, compressed; scales 130-155 in lateral
line, usually less than 150; dorsal fin, usually 11 rays; anal fin, 10-12 rays1;
no red spots; body, head, dorsal, caudal and anal fins more or less densely
spotted with diffuse black spots; adipose fin spotted or bordered with black;
head short, convex, bluntly ridged above; teeth moderate, those on vomer in
two long, alternating rows.

Color, olive-green above, sides silvery, belly usually unspotted.
In the spring, both sexes with broad pinkish lateral band which may
persist throughout the year in many specimens. Occasionally a faint
red dash may be found on the inner edge of the lower jaw of highly
colored spawning males, which closely resembles the cutthroat mark
of the Cutthroat Trout.

There are several ill-defined subspecies of the Rainbow Trout.
Two forms have been introduced into Colorado. The Coast Rain-
bow Trout, Salmo gairdneri irideus Gibbons was first introduced,
and recently (1951) the Kamloops Rainbow Trout, SaImo gairdneri
kamloops (Jordan) has been introduced into Granby Reservoir, and
a few other mountain reservoirs. The differences between these two
forms are slight, the Kamloops Trout having smaller scales, and few-
er spots, especially on the upper part of the head, few spots on adi-
pose, but with a black edge, lower fins plain; while the Coast Rain-
bow has more spots on the head and back, more spots on the adipose
fin, and some spots on the anal fin.

There has been considerable argument regarding the difference
between so-called "steel-heads" and "rainbows." It is now generally
accepted that they are the same, the name "steel-head" being applied
to those fish that are seagoing.

The Rainbow is tolerant of a wide range in temperatures. While
it prefers the cooler waters of the mountain streams, it is also found
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in the lower reaches where there is more silt than gravel, and where
temperatures may rise for short periods to 80° F. This trout has been
stocked in many reservoirs in the foothills region, with good success,
and certain cooler reservoirs of the eastern plains have been stocked
with equal success. The Rainbow is more migratory than the other
trouts.

Given good to average growing conditions, the Rainbow will at-
tain a length of 8 inches in two years. Lengths to 48 inches and
weights of 48 pounds have been recorded for these fish. The Rainbow
utilizes gravel beds for spawning areas in the spring. The eggs are
large, but a 10-inch female will produce about 1,000 eggs. The food
of the Rainbow is insect larvae, insects, crustaceans, small mollusks,
and fish. In summer, terrestrial insects constitute a large share of its
food. Rainbows will eat vegetation, particularly algae, at times.

The Rainbow supplies most of the trout fishing in Colorado. It
makes up the vast majority of trout planted by the Game and Fish
Department, and is a game fighter prized by anglers.

Lake Atlantic Salmon

Salmo salar Linnaeus

X-SHAPED
BLACK SPOTS

HOOKED
LOWER
JAW

HEAD OF
BREEDING
MALE

Body moderately elongate; symmetrical, not greatly compressed; head rather
low; mouth moderate, maxillary reaching just past the eye; preopercle with a
distinct lower limb, the angle rounded; dorsal fin with 11 rays; anal fin rays 9;
scales 23, 120-130, 21; pyloric caeca about 65; scales comparatively large,
larger posteriorly.

Color, brownish above, the sides more or less silvery, with black
spots on the side of the head, body and dorsal fin, the spots often
x-shaped; no red spots; sides of breeding males with several reddish
patches; tail without black spots; young with 11 or more parr marks.

The Lake Atlantic Salmon attains lengths up to 30 inches and
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weights to about 15 pounds, although the average is probably around
18 inches and a weight from 3 to 4 pounds. Some varieties spawn in
the spring soon after the ice goes off the lakes and streams, while
others spawn in October and November. It runs upstream to
spawn on gravel bottoms, but if streams are not available they can
spawn on spring seepage areas along lake shoals. An 18-inch female
will lay about 4,000 eggs. The food of the young is mostly plankton,
followed by insects, other bottom forms, fry and fingerlings. Adults
are primarily fish eaters.

The Lake Atlantic Salmon was introduced into Twin Lakes,
Lake County, about 1885 and again in 1902. Reports persist that
occasionally one is caught. It prefers deep lakes. Due to the scar-
city of suitable habitat, the Lake Atlantic Salmon will never be of
much importance in Colorado and the species may be extinct in our
waters.

Brown Trout

Salmo trutta Linnaeus

LARGE SPOTS
LIGHT BORDERED

(iP
.144

TAIL SPOTS
ABSENT OR FEW

9 RAYS

Body slender; head moderate; adipose large, more or less orange colored,
especially in young; eye moderate; pectoral fins large; scales small, 110-130
in lateral line; anal fin, 8-10, usually 9 rays.

Color, generally brownish; sides with red spots interspersed with
black spots; usually no spots on tail, or if present, a very few on the
upper margin; spots on sides of body more or less ringed with white
or yellow.

The Brown Trout was introduced into the United States from
Europe in 1883, and was first planted in Colorado in 1894. Two
subspecies were introduced in the beginning, Salmo trutta fario (Lin
naeus) , German Brown Trout; and Salmo trutta levenensis (Walk-
er) , Loch Leven Brown Trout. However these two forms have been
intermixed until it is now generally accepted that one form exists in
Colorado. The chief differences in separating the two subspecies
were in color, the Loch Leven trout having few red or black spots
and the adipose fin very slightly, if at all, edged with orange-yellow;
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while the German Brown had numerous black and red spots, and
the adipose fin edged with yellow-orange.

The Brown Trout is probably the most tolerant of high temper-
atures and muddy stream conditions of all the trout. Its rate of
growth is similar to the Rainbow, attaining a length of 8 inches in
two years under normal stream conditions. Brown Trout up to 44
pounds and a length of 41 inches have been recorded. Sexual ma-
turity is usually reached in two years. It spawns in the fall of the
year, mostly in October and November. About 1,250 eggs are pro-
duced by a female 15 inches in length. Spawning takes place on
gravel beds and the eggs are covered with gravel following deposi-
tion. The Brown Trout is versatile in its feeding, taking almost any
of the aquatic forms, and also terrestrial forms which get into the
water. It has been found to contain birds and even mice.

The Brown Trout is probably the least desired by fishermen since
it is more difficult to catch because its feeding is done mostly at
night, and because the Brown seldom breaks water and resists like
the other species. Because it is harder to catch, the Brown Trout
has survived in many streams and has taken over sometimes to the
exclusion of other species.

The Salmons

Genus Oncorhynchus Suckley

Body elongate, subfusiform, compressed; mouth wide, the maxillary long,
lance-like, usually extending beyond the eye; jaws with moderate teeth, which
become in adult males enormously enlarged in front; vomer long, narrow, flat,
with a series of teeth both on the head and shaft; tongue with marginal series
of teeth on each side; teeth on vomer and tongue often lost with age; no teeth
on hyoid bone; dorsal fin moderate; anal fin comparatively elongate, 14-20
rays; sexual differences strongly developed by adult males—premaxillaries pro-
longed, hooking over lower jaw, lower jaw elongate and hooked at tip, teeth on
jaws greatly enlarged; body becomes deep and compressed; a fleshy hump de-
velops before the dorsal fin, and the scales on back become imbedded in the
flesh.

One species representing this genus has been introduced into Colorado
waters.

Kokanee Salmon

(also called Little Redfish, Landlocked Sockeye, Blueback Salmon)

Oncorhynchus nerka kennerlyi (Suckley)

Body slender, compressed; head short, sharply conic, pointed, lower jaw
included; maxillary thin, small, extending beyond eye; teeth small, most of them
freely movable; vomer with 6 weak teeth; preopercle very wide and convex;
opercle short, not strongly convex; dorsal fin rays 11; anal rays 14-16; scales
19 to 22, 125-140, 19 to 21; pyloric caeca 75-95; gill rakers 32-40, usually
14 or 15 22 or 23, usually as long as eye. Breeding male develops hump
and hooked jaws.
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ADULT FEMALE

ADULT MALE

HUMPED

BOTH JAWS

HOOKED

Color, rich metallic blue on the back; sides and lower parts sil-
very; back and tail with a few black spots; during spawning season
both sexes become red, brightest in the middle of the sides; top and

sides of head dark greenish-olive; snout black; lower jaw white, black
at tip; dorsal pale red, anal dirty red, other fins dark smoky, under-

parts dirty white; female darker than male.

The Kokanee Salmon is a landlocked variety of the Sockeye Sal-
mon. It attains a length up to 14 inches and a weight of about 1
pound. Spawning occurs in the fall, the fish going upstream, or il
streams are not available, it spawns on the shallow gravel shoals.
Generally the fish is 5 years old before making the spawning run.
It dies after spawning. The food of the Kokanee is chiefly plank-

ton. The fish feeds in schools near the surface.

The Kokanee is a recent introduction into Colorado. It has been
planted in Skaguay, Green Mountain, and Granby Reservoirs. It is
potentially a good fish for some mountain reservoirs. It readily takes
flies and is caught also by trolling. Since it feeds chiefly on plankton,
adequate food supplies should be available. It also serves as food for
the large Rainbow of the Kamloops variety, and probably contributes
to the great Kamloops growth as in Lake Pend Oreille in Idaho.
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The Chars

Genus Salvelinus Richardson

Body Moderately elongate; teeth on jaws, palatines, tongue; vomer boat-
shaped, shaft much depressed; scales very small, 185-250 in lateral line.

Two species are found in Colorado waters.

KEY TO THE SPECIES OF SALVELINUS

la. Caudal fin emarginate or weakly forked; body red spotted; vomer without
a long, raised crest, only head being toothed; anterior light margins of
pectoral, pelvic and anal fins sharply delimited with black; bock marbled
with dark  Brook Trout, Solvelinus fontinalis

1 b. Caudal fin deeply forked; body spotted or marbled with gray; vomer with
raised crest, extending backward from head of bone, free from its shaft,
this crest being armed with strong teeth; anal and pelvic fins less brightly
colored, the anterior margins somewhat lighter than remainder of fin, but
not delimited with black  Lake Trout, Salvelinus namaycush

Brook Trout
(Also called Speckled Trout)

Salvelinus fontinalis (Mitchill)

H E D & YELLOW

SPOTS
BACK MARBLED

RAYS

FINS WHITE EDGED
BACKED BY BLACK

Body oblong, moderately compressed, not much elevated; mouth large,
maxillary reaching beyond eye; eye large; dorsal fin heavily mottled or spotted
with dark; back marbled; vomer without raised crest, teeth on head, none on
shaft; dorsal rays 10 or 11; anal rays 9; scales 37, 230-250, 30.

Color, olive-green above with mottled gray markings; sides fade
to lighter green; belly whitish; numerous red and yellow spots on
sides, each surrounded with a blue circle; anterior margins of pec-
toral, pelvic, anal and caudal fins edged with white, bordered by a
black stripe behind; belly of breeding males reddish.

The ideal Brook Trout stream has gravelly bottom, clear water
and adequate pools and riffles. The temperature should remain be-
low 70° F. even in the hot summer period and a temperature of
65° F. is said to be ideal. While the growth rate of the Brook Trout
varies with locality and stream conditions, in general, it reaches a
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length of 8 inches in its third summer. It attains a weight of 1
pound at a length of 12 inches with normal growth. Brook Trout 24
inches in length weighing 8 pounds have been recorded. Spawning
occurs in the fall, usually from September through November, with
the fish becoming mature in their second fall of life. An 8-inch fe-
male will lay about 500 eggs. The number of eggs increases as the
fish increases in length, fish of 12-inches laying about 1,200 eggs.
The diet of Brook Trout is primarily insects, both adult and im-
mature, terrestrial as well as aquatic. The larger Brook Trout will
eat fish when available, apparently in preference to insects.

The Brook Trout was introduced into Colorado waters, but has
become so well established that it seems like a native fish. It is prob-
ably the most readily caught of all the trout and thus it finds favor
with most fishermen. It is of good eating quality and is one of the
most beautifully colored of the trout.

Lake Trout

(Also called Mackinaw Trout)

Salvelinus namaycush (Walbaum)

GRAY SPOTTED

Wip
_o 949 ,0
C 9D vDP 0 040 -0-6.

0 99 Po o 0 I (3
0 0 6 aa o

FINS WITH LIGHT GRAY
MARGIN, NO BLACK

Body elongate; head very long, its upper surface flattened; mouth very
large, maxillary beyond eye; caudal fin well forked; adipose fin small; vomer
with well-developed, free, raised crest extending posteriorly from head of bone,
and bearing teeth; dorsal rays 11; anal rays 11; scales 185-210 in lateral line.

General coloration, dark gray, lighter ventrally; body mottled or
spotted with lighter gray; margins of pelvic and anal fins bordered
with light gray, no black; much less brilliant than Brook Trout.

The Lake Trout prefers large, deep, cold-water lakes with con-
siderable rubble bottom. Lake Trout grow to be the largest of in-
land water trout. Fish weighing 100 pounds have been caught in the
Great Lakes. In Colorado, a weight of 18 to 20 pounds is seldom
exceeded. It is slow-growing, however, attaining a length of only
9 inches in its third summer of life. It spawns in the fall; fe-
males from 16-20 inches in length lay between 1,500 and 2,500 eggs.
The Lake Trout is slow in maturing, taking 5 years or more under
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ordinary conditions. It is very versatile and voracious in its feed-
ing habits. The dominant food is fish.

The Lake Trout was first introduced in Colorado waters in 1900.
It is found in a few mountain lakes and reservoirs today, although it
must be regarded as a rare species. In Colorado, it is of little im-
portance due to its limited distribution and the limited waters suit-
able for it. It is, however, excellent eating, and the thrill of catch-
ing one of the larger trout is great for fishermen.

The Graylings
Family THYMALLIDAE

Dorsal fin high and long, with more than 15 soft rays; adipose fin present;
the skull differs from the Salmonidae, which these fish closely resemble, in that
the parietal bones meet at the middle, excluding the frontal bones from the
occipital.

A single genus represents this family.

The Graylings

Genus Thymallus Cuvier
Body compressed, oblong and little elevated; head short; teeth on premaxil-

laries, maxillaries and lower jaw slender and sparse; small patch of teeth on
short vomer; teeth on palatines; tongue toothless; branchiostegals 7 or 8 (Fig.
5); gill rakers short and stiff; caudal fin well forked; air bladder large; dorsal
fin with red, orange or bluish spots.

One species of this genus has been introduced into Colorado.

American Grayling
Thymallus signifer Richardson

LARGE DORSAL

Body elongate and compressed; head short, about 5 in length; eye very
large, 3.5-4.0 in head; dorsal fin high and long, length of base as long as or
longer than head, rays 18-22; anal fin rays, 10 or 11; scales 8 or 9, 90-100,
9 or 10.

General color, grayish to silvery, shading dorsally into dark gray-
blue or purple. Sides with purplish or silvery iridescence, with small
irregular dark spots above pectorals. Dorsal fin dark greenish-gray,
banded by pink and blackish stripes, also spotted with dusky green,
orange-red or pink spots.

Under average conditions, the American Grayling should reach a
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length of 10 inches in its third year of life. Lengths of nearly 20
inches have been recorded with weights of about 4 pounds. The
Grayling prefers clear streams with rock and gravel bottoms. It
spawns from March to June depending on water temperatures. Egg
production, as in all fishes, varies with the size of female. Fish be-
tween 12 and 14 inches total length produce an average of about
6,000 eggs. The food of the Grayling is primarily insects and insect
larvae, and it is extremely rare to find fish-in the Graylings' stomachs.

The American Grayling is not common in Colorado. It was in-
troduced through plantings by the former Fish Commission and vari-
ous plants have been made in succeeding years without too great suc-
cess. The Grayling is considered an excellent game fish by sports-
men, but is not common enough to be of great value in Colorado.

The Pikes

Family ESOCIDAE
Body elongate, more or less compressed posteriorly; scales cycloid; head

naked above, long, the snout prolonged and depressed; mouth very large, its
cleft half the length of the head; lower jaw longer, with strong teeth of different
sizes; upper jaw not protractile, most of its margin formed by maxillary bones;
supplemental maxillary present; premaxillaries, vomer and palatines with broad
bands of strong cardiform teeth; small band of teeth on tongue; gill openings
very wide, gill membranes separate, free from isthmus (Fig. 5); branchiostegals
12-20; gill rakers tubercle-like, toothed; dorsal fin posterior, above anal fin;
stomach not caecal; no pyloric caeca.

Only one genus represents this family.

The Pikes

Genus Esox Linnaeus
The characteristics of this genus are included in the family description.
One species of this genus is found in Colorado waters.

Grass Pickerel

Esox vermiculatus LeSueur

SCALES ON CHEEK
AND OPERCLE

Body elongate, compressed, caudal peduncle slender; depth of fish 5-7 in
length; depth of caudal peduncle 2-2.6 in its length; head short, the eye in the
middle of the head; nose long, duck-like, 2.4-2.7 in head; mouth large, maxil-
lary past front of orbit; dorsal fin rays 12; anal fin rays 12; caudal well forked;
scales 103-108; cheeks and opercles fully scaled.

Color, typically grassy to grayish-green, with darker streaks, bars,
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and marblings, the lighter colored interspaces worm-track-like. Color
is extremely variable, however. Caudal fin mottled near base, other
fins dusky in the rays, plain otherwise; belly whitish.

The Grass Pickerel seldom attains lengths over 12 inches. It
reaches a length of 3-4 inches in the first year. Spawning occurs in
early spring, shortly after the ice breaks up. It occurs in shallow,
marshy, weedy areas. The eggs are left unguarded. A 6-inch fish was
reported as having over 15;000 eggs. The food of the Grass Pickerel
is insects and small fish.

This species has been taken from Palmer Lake, El Paso County,
where it was introduced many years ago. It possibly may be found
in a few other reservoirs in that vicinity. It is found in lakes, streams
and ponds in other states so is quite versatile in habitat selection,
but it appears to prefer shallow, quiet, slow-moving water. It is of
little importance in Colorado due to its limited distribution and
small size.

The Suckers

Family CATOSTOMIDAE
Body oblong or elongate, more or less compressed; head more or less coni-

cal; no barbels; mouth large or small, usually protractile, and with fleshy lips;
jaw toothless; margin of upper jaw formed in middle by small premaxillary bones,
sides by maxillary bones; lower pharyngeal bones falciform with numerous comb-
like teeth; scales cycloid; head naked; dorsal fin 9-50 rays, no true spine; anal
short; caudal more or less forked; pelvic fins abdominal; pectorals low, no spines;
no adipose fin; air bladder large, divided into 2 or 3 parts; no pyloric caeca;
branchiostegals 3. Weberian apparatus present.

Five genera are represented in Colorado waters: Carpiodes, the Carpsuck-
ers, Catostomus, the Finescaled suckers; Pantosteus, the Mountain-suckers;
Xyrauchen, the Humpback Suckers; and Moxostoma, the Redhorses.

KEY TO THE GENERA OF CATOSTOMIDAE
I a. Dorsal fin elongate, 20-40 rays Carpsuckers, Carpiodes, Page 28
1 b. Dorsal fin short; fewer than 19 rays.

2a. Scales 55 to 115; air bladder in two parts.
3a. Back with prominent sharp-edged hump 
 Humpback Suckers, Xyrauchen, Page 36

3b. Back without prominent hump.
4a. Distinct notch at corner of mouth between upper and lower

lips, median indentation of lower lip not reaching margin
of lower jaw, but separated by three or more rows of
warts; posterior division of air bladder very slender 
  Mountain-suckers, Pantosteus, Page 34

4b. No distinct notch at corner of mouth between upper and
lower lips; median indentation of lower lip reaching margin
of lower jaw or separated from it by not more than two
rows of warts; posterior division of air bladder broad
 Finescaled Suckers, Catostomus, Page 31

2b. Scales large, 50 or fewer; air bladder in three parts  
  Redhorses, Moxostoma, Page 30

The Carpsuckers
Genus Carpiodes Rafinesque

Body oblong, compressed, dorsal arched, ventral outline nearly straight;
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head comparatively short and deep, its upper surface rounded; fontanelle well

developed; mouth small, horizontal and inferior; lips thin, upper protractile, both

upper and lower lips feebly folded or nearly smooth; jaws without cartilaginous

sheath; caudal peduncle short and deep; scales large about equal all over body;

lateral line nearly straight with 31-41 scales; dorsal fin origin near mid-body, in

advance of pelvics, and is falcate, its anterior rays elevated, rays 23-30; caudal

well forked, lobes equal; air bladder in 2 chambers.
Two species of this genus are to be found in Colorado.

KEY TO THE SPECIES OF CARPIODES

Ia. Dorsal rays 23-27; scales in lateral line 33-37; head 4 to 4.4 in body; dis-

tance from anterior opening of nostril to tip of snout less than eye diameter

(equal in large adults); tip of lower lip scarcely or not at all in advance of

anterior nostril; lower lip with an evident median nipple-like projection;

opercle strongly striated in adults (weakly striated in young) _
 River Carpsucker, Carpiodes carpio carpio

lb. Dorsal rays 25-30; scales in lateral line 37-40; head 3.7 to 4.0 in body;

distance from anterior opening of nostril to tip of snout greater than eye

diameter (much greater in adults); tip of lower lip clearly in advance of an-
terior nostril; lower lip without trace of a median nipple-like projection;

opercular striations weak in adults, scarcely evident in young
Plains Carpsucker, Carpiodes forbesi

River Carpsucker

Carpiodes carpio carpio (Rafinesque)

NOSTRIL

FORWARD

Body elongate, subelliptical, somewhat compressed, more fusiform than the
following species; back not greatly arched and the ventral line nearly straight;

depth 2.9-3.3; head short, 4-4.4 in body; snout short, 3.3-4.1 in head; mouth
wide ond short, wholly inferior, tip of lower lip very slightly, if at all, in advance

of nostrils; lower lip with an evident median nipple-like projection; lips thin,

lower halves meeting at very wide angle or open curve; dorsal fin rays 23-27,
first rays notably bony at base; scales large, 6, 33-37, 6; lateral line complete,
almost straight.

Color, smoky to olivaceous over silvery, lighter below.

The River Carpsucker prefers streams and moderate-sized rivers.
Little is known of its life history. It spawns in the early spring—late
April and early May. The eggs are scattered and no care is given
them. Length at the end of the first year will be 3 to 5 inches. Fish
12-inches in length will weigh about I pound. The Carpsucker feeds
mainly on vegetation and bottom organisms. Stomach contents con-
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tam n much bottom debris and mud, indicating it feeds extensively
on the bottom.

The River Carpsucker is found in some eastern plains w?ters. It
is not common. It is little used as food because of the numerous
bones. It is of little importance as an angling or commercial species.

Plains Carpsucker

Carpiodes forbesi Hubbs

NOSTRIL

BACK

Body elongate, subfusiform, back little arched and ventral line nearly
straight; depth 2.8-3.2; head moderate, its length 3.7-4 in body; snout long,
bluntly pointed, 3-3.4 in head; nostrils well back from end of snout, distance
from anterior opening to tip of muzzle greater than eye diameter; mouth nar-
rower and longer than C. carpi() and somewhat oblique, the tip of lower lip for in
advance of nostrils; lips evidently folded, not very thin, lower halves meeting
at wide angle; dorsal rays 25-30, usually nearer 30, anterior rays slender, little
elevated, scarcely more than half base of fin; scales smaller, 7, 37-40, 6.

Color, not different from C. carpio.
Distinguished from C. carpio by its longer nose, more oblique

mouth and more posterior nostrils. It is not common in Colorado. It
is confined to very eastern plains waters. Its life history follows close-
ly that of Carpiodes carpio carpio.

The Redhorses
Genus Moxostoma Rafinesque

Body more or less elongate, sometimes nearly terete, usually more or less
compressed; head long or short 31/2-51/2 in length; fontanelle always open;
mouth varies in size, always inferior; jaws without cartilaginous sheath; lower
lip never deeply incised; lips with transverse folds, rarely broken into warts;
isthmus broad; pharyngeal bones weak, teeth coarse and compressed, lower 5 or
6 stronger than others, diminishing rapidly in size upward, each with prominent
internal cusp; scales large, nearly equal over body, not crowded, less than 50 in
lateral line; air bladder in 3 chambers.

One species is represented in Colorado.

Northern Redhorse
Moxostoma aureolum (LeSueur)

Body stoutish to moderately elongate; head small, subconical, 4.3-5.4 in
length (in young 1-3 inches, 3.5-3.8 in length); mouth small, halves of lower
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FEWER THAN

50 SCALES

lip meeting in straight line; dorsal fin falcate, sharply pointed in front; dorsal
rays 12-14, usually 13; scales on upper parts each with dark spot at base, form-
ing vertical dashes or crescents, scales 6, 41-48, 5 to 7; caudal fin bright red,
lobes equal.

Color, olivaceous, sides silvery, paler below, fins bright orange,
sometimes blood red.

The Redhorse attains a length of 2 feet, growing up to 4 inches
in its first year. Spawning occurs in April and May on gravel riffles.
Its food is mainly insect larvae, small mollusks, and vegetable ma-
terial.

This species is found occasionally in the waters of eastern Colo-
rado. Generally it prefers the swift waters of streams. It is of little
value in Colorado.

The Finescaled Suckers

Genus Catostomus LeSueur

Body elongate, more or less fusiform, subterete; head more or less elongate;
eye rather small, high up; suborbital bones narrow; fontanelle always present,
widely open; mouth large, inferior, upper lip thick, protractile, warty; lower lip
greatly developed, deeply incised behind, forming 2 broad lobes; pharyngeal
bones moderate, teeth short, diminishing in size upward; scales 50 to 120;
lateral line well developed and nearly straight; air bladder in 2 chambers, pos-
terior chamber large; dorsal rays 9-15; anal fin rays 7; caudal forked, lobes
equal.

Three species are represented in Colorado.

KEY TO THE SPECIES OF CATOSTOMUS

la. Scales in lateral line fewer than 75
 Western White Sucker, Catostomus commersoni suckleyi

lb. Scales in lateral line more than 90.
2a. Dorsal fin falcate with 11-13 rays; dorsal origin nearer to snout than

to caudal base; narrow, pencil-shaped caudal peduncle; caudal fin abrupt-
ly flaring Flannelmouth Sucker, Catostomus latipinnis

2b. Dorsal fin not falcate, with 10-12 rays; dorsal origin nearer to base
of caudal than to snout; caudal peduncle not pencil-shaped; caudal fin
not abruptly flaring 
 Western Longnose Sucker, Catostomus catostomus griseus
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Western Longnose Sucker

Catostomus catostomus griseus Girard

OVER 90 SCALES
NOT FALCATE

Body elongate, subterete, the depth 5 - 534 in length; head quite long and
slender, 4-41/2 in length, depressed and flattened above, broad at base but
tapering into a long snout which overhangs the mouth; mouth large, upper lip
pendant, 5 to 8 rows of tubercles; lower lip incised to base, lobes long; dorsal
fin not falcate, 10-12 rays, usually 10; caudal fin long and strongly forked; anal
fin long and high, reaching caudal; pelvics not reaching vent; caudal peduncle
stout and deep; scales small, 16 to 23, 90-118, 9 to 15.

Color, dusky-brown, sometimes with a dusky lateral band, some-
times irregularly mottled or barred; males in spring with head and
anal fin profusely tuberculate; sides with_rosy band.

The Western Longnose Sucker thrives under a variety of condi-
tions. It is found in both lakes and streams. It is generally consid-
ered to be more of a cold water form than the Western White Suck-
er. Little study has been made of the growth of these suckers. Rec-
ords show it can attain a length of 30 inches and several pounds
in weight. Generally it attains a length of 7 inches in 2 years. It
spawns in the late spring, ascending streams, where it often com-
petes with trout for spawning grounds. A female of 12 inches pro-
duces about 50,000 eggs. Suckers are primarily bottom feeders, living
on insect larvae, small mollusks and plant materials. In trout waters,
it may compete with the trout for the available bottom food sup-
ply, although it in turn may be beneficial to the trout through pro-
ducion of so many fry which trout can eat. Suckers are accused of
being egg eaters, but little actual evidence has been found from
stomach analysis.

This species is common in eastern Colorado and has recently
been introduced into the western slope waters where it formerly was
unknown. The Longnose is not as good a food fish as is the Western
White Sucker and is little used as a table fish. It is bony, but the
flesh is firm and white and quite sweet.

Western White Sucker

Catostomus commersoni suckleyi Girard
Body elongate, subterete, heavy forward, depth 4.3-5.5 in length, usually

4.5-5; snout moderate, scarcely overhanging mouth; mouth large, lips strongly
warted, upper lip thick, 4-8, usually 6, rows of warts; lower lip deeply cleft, in-
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LESS THAN

75 SCALES NOT FALCATE

dentation being separated from edge of lower jaw by not more than 2 rows of
warts; no indentation at lateral junction of upper and lower lips; cutting edges
of jaws wanting; dorsal rays usually 11, sometimes 12; caudal large; anal fin
long, reaching to or beyond caudal base, usually with 7 rays; pelvics not reach-
ing vent; scales crowded anteriorly; scales 9 to 11, 55-74, 7 to 9.

Coloration of dorsal half of body is olivaceous; ventral portion
fading to creamy white; margins of scales outlined dusky; entire body
with metallic reflection; in breeding males, head becomes very dark
green to black, fins become yellowish or orange colored, sides have
faint rosy band.

The Western White Sucker is common in the eastern part of
Colorado, and, like the Longnose Sucker, has been transported to
waters of the western slope. In general its life history is the same as
that of the Longnose Sucker.

It is considered a better fish for eating than the other suckers.
Though bony, its flesh is sweet, white and firm. It is overlooked by
many people as a food fish.

Flannelmouth Sucker

Catostomus latipinnis Baird and Girard

OVER 90 SCALES FALCATE

Body slender, elongate; head moderate, 4.5-5 in length; eye moderate, 6-8
in head; snout brood, blunt, overhangs mouth; mouth large, triangular, apex fo--
ward; lips very thick, greatly developed; upper lip with 5-8 rows of warts; dorsal
fin falcate, 11-13 rays; caudal peduncle long and slender, pencil-shaped; scales
small, crowded anteriorly, 17 to 19, 98-120, 16 or 17.

General color, above greenish or bluish-gray; scales outlined

— 33 —



dusky; color fades on sides to yellowish, belly lighter; body as a
whole has silvery lustre; dorsal and caudal fins dusky, anal and pel-
vics yellowish.

The Flannelmouth Sucker is the main representative of this
genus on the western slope, in the Colorado River drainage. The
life history follows closely that of the preceding forms. It is used for
food to a limited extent in some areas.

The Mountain-suckers

Genus Panlostetts Cope

Body elongate, subterete, little compressed; head rather small, 4-5 in
length, flattish, and broad above, somewhat pointed anteriorly; eye small, usual-
ly behind middle of head; suborbital bones narrow; bones of head thick; parietal
bones more or less united, fontanelle present or absent; mouth large, entirely
inferior; each jaw with well-developed cutting edge or cartilaginous sheath;
upper lip broad, warty with broad free margin; lower lip large with broad free
margin, less deeply incised behind than in Catostomus; junction of upper and
lower lips notched; scales small, 75-120 in lateral line, usually crowded anter-
iorly; air bladder in 2 chambers, posterior lobe very slender; dorsal fin 9-1 1
rays; anal rays 7.

Three species are represented in Colorado.

KEY TO THE SPECIES OF PANTOSTEUS

la. Caudal peduncle deep, 2.0 in head; skull of adult with well-developed fon-
tanelle  Plains Mountain-sucker, Pantosteus jordani

lb. Caudal peduncle slender, 3 to 4 in head; skull of adult without fontanelle.

2a. Scales of lateral line 95-115, usually about 100; dorsal rays usually 10
(rarely 9, occasionally 11); snout bulbous, conspicuously overhanging
mouth; cartilaginous sheaths on jaws well-developed; median incision of
lower lip shallow  
___Northern Bluehead Mountain-sucker, Pantosteus delphinus delphinus

2b. Scales of lateral line 80-92, usually about 85; dorsal rays usually 9 (oc-
casionally 10); snout slightly bulbous, hardly overhanging mouth; carti-
laginous sheaths on jaws weak; median incision of lower lip rather deep

Rio Grande Mountain-sucker, Pantosteus plebeius

Northern Bluehead Mountain-sucker
Pantosteus delphinus delphinus (Cope)

SNOUT BULBOUS

±____FONTANELLE
CLOSED

Body elongate; head short, 4 3/5 - 43/4 in length; mouth large, inferior;
upper lip broad and pendant; lower lip very broad, median incision separated

SLENDER
PEDUNCLE
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from mouth by 4-7 rows of warts, lobes pointed; dorsal fin 10-11 rays; scales
small on anterior half of body increasing in size toward caudal, 95-115 in
lateral line.

Color, grayish-blue, darker dorsally; scales outlined dusky; in
breeding season, sides of body below lateral line pink to orange-red,
especially in anal region; more or less interrupted band of rosy along
lateral line.

The Northern Bluehead Mountain-sucker is found in the Colo-
rado drainage. It is predominantly a headwater stream fish and pre-
fers streams with gravelly bottoms. Little is known about its life his-
tory. It is a spring spawner. It grows to be about a foot in length.
The food of the Northern Bluehead Mountain-sucker is principally
algae and bottom organisms.

This species is seldom used as food.

Plains Mountain-sucker

Pan tosteus jordani Evermann

PEDUNCLE

DEEP

±FONTANELLE
OPEN

Body rather stout, subterete; head short, coni-
cal; interorbital space broad, little convex; snout
long, 2 in head; mouth large; lower lip broad,
little incised; upper lip brood, extending well
down on sides of mouth; caudal peduncle stout,
about 2 in head; scales small, crowded forward,
15 to 20, 76-97, 9 to 12; air bladder small,
posterior lobe very long and slender.

Color, darkish-green above, finely
peckled with black above, ventral whit-Fig. 10. Diagram illustrating s

method of exposing skull in de- ish; males with orange lateral band.
termining presence or absence The Plains Mountain-sucker is found

of fontanelle. on the eastern slope in the Platte drain-
age. Little is known about this species also. It is predominantly a
stream fish. It attains a length of about one foot. The food of this
sucker is mostly algae and bottom materials. In general, it follows the
pattern of most suckers.

The Plains Mountain-sucker is not important as a food fish, rare-
ly being taken for this purpose. It serves mainly as a forage fish.

— 35 --



Rio Grande Mountain-sucker

Pan tosteus plebeius (Baird and Girard)

SNOUT NOT
BULBOUS

t---FONTANELLE
CLOSED

Body rather stout, subfusiform; head comparatively large, 41/4-434 in
length; snout broad but relatively short, overhanging mouth by about diameter
of eye; mouth large, upper lip large, forming fleshy hood over mouth; median
indentation separated from margin of lower jaw by 4 or more rows of warts;
caudal peduncle slender; scales not much crowded anteriorly; scales moderate,
80-92 in lateral line, usually about 85.

Color, dark greenish-brown to blackish above, faintly mottled
with dusky on mid-dorsal and sides; lower portion yellowish to
white; a rather well defined reddish band along lateral line in breed-
ing season.

This sucker is found in the Rio Grande drainage. Its life history
follows that of the other species of Pantosteus.

SLENDER

PEDUNCLE

The Humpback Suckers

Genus Xyrauchen Eigenmann and Kirsch

Characters of this genus follow that of Catostomus except for the sharp-
edged hump behind the occiput formed by the interneural bones.

A single species represents this genus in Color-too.

Humpback Sucker

Xyrauchen texanus (Abbott)

Body stout, compressed, head low, the profile ascending to the prominent,
sharp-edged hump; mouth wide, inferior; upper lip with two rows of warts; lower
lip deeply incised; dorsal fin long and low, with concave edge, 14 to 16 rays;
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anal fin rays 7; caudal long and broad, many rudimentary rays; scales 14 to 16,

70-86, 13 or 14.
Color, plain olivaceous fading to whitish on belly; head and

hump usually quite dark.
The Humpback Sucker is found only in the Colorado drainage.

Specimens 20 inches long weigh about 5 pounds. It is reported to
grow to a weight of 8 to 10 lbs., and a length up to 30 inches. Little
life history information is available. It spawns in the spring when
temperature of the water reaches about 60° F. Spawning takes place
over silt, sand or graveled bottoms.

The Minnows

Family CYPRINIDAE

Body with cycloid scales, head naked; form varied, elongate and subfu-

siform, more or less compressed, or sometimes thin and deep; pelvic abdominal;

Weberian apparatus present; no adipose fin; branchiostegals always 3; margin

of upper jaw formed by premaxillaries alone; jaws toothless; lower pharyngeal

bones well developed, falciform, and nearly parallel with gill arches, each armed
with 1 to 3 series of teeth, 3 to 7 in main row, and a lesser number in the
others; stomach without appendages; air bladder typically present and with an
open duct, commonly divided into two more or less distinct chambers.

This family is represented by 15 genera in Colorado waters.

KEY TO THE GENERA OF CYPRINIDAE

la. Dorsal fin with long base, more than 15 rays; dorsal and anal
fins each with strong, toothed spine on anterior edge.

2a. Upper jaw with 2 barbels on each side _ Carps, Cyprinus, Page 38
2b. Upper jaw without barbels  Goldfishes, Carossius, Page 40

lb. Dorsal fin with short base, fewer than 12 rays; no spines in anal
or dorsal fin.

3a. Cartilaginous ridge of lower jaw very prominent and separated
from lower lip by definite groove; intestine spirally looped about
air bladder Stonerollers, Campostoma, Page 62

3b. Cartilaginous ridge of lower jaw not prominent and not sepa-
rated from lower jaw by definite groove; intestine not wound
around air bladder.

4o. Intestinal canal elongate, usually more than twice length of
body; teeth in 1 row, with well-developed grinding surface.

5a. Teeth 5-5 or 5-4; scales moderate to small, 75-110.
6a. Barbel at each side of mouth _ Tenches, Tinca, Page 40
6b. No barbels on mouth Redbelly Dace, Chrosomus, Page 45

5b. Teeth 4-4; scales large 35-50; dorsal fin origin nearly
middle of body.

7a. First (rudimentary) ray of dorsal fin slender, firmly at-
tached to first developed ray; scale rows before dorsal
12-16 Bluntjawed Minnows, Hybognathus, Page 59

7b First (rudimentary) ray of dorsal fin somewhat enlarged
and blunt, connected by membrane to first developed
ray; scales before dorsal crowded, 22-25 rows

Fathead Minnows, Pimepholes, Page 61
4b Intestinal canal short, less than twice body length; teeth in

1 or 2 rows; teeth hooked, grinding surface narrow, or rudi-
mentary.

80. Maxillary without a barbel.
9a. Abdomen behind pelvics never sharply keeled, but

rounded and fully scaled.
10a. Scales in lateral line more than 54.
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11 a. Head very slender, less than half as deep as long;
upper end of preopercle nearer end of opercle than eye;
teeth sub-conical, scarcely hooked, sharp-edged, wide
apart; the lower limb of the pharyngeal bone elongate

Squawfishes, Ptychocheilus, Page 42
11b. Head more than half as deep as long; upper end of

preopercle nearer to eye than end of opercle; teeth com-
pressed, closeset, strongly hooked; pharyngeal bone of
usual form    Bonytail Chubs, Gila, Page 43

lob. Scales in lateral line fewer than 53.
12a. Lower jaw with lips normal, nowhere conspicuously thick-

ened Shiners, Notropis, Page 55
12b. Lower jaw with lips enlarged into two lateral lobes_ _

Suckermouth Minnow, Phenacobius, Page 54
9b. Abdomen behind pelvics with a fleshy keel, over which scales do

not pass Golden Shiners, Notemigonus, Page 41
8b. Maxillary with a barbel.

13a. Barbel flap-like, in a groove in advance of tip of maxilla
 Fallfishes, Semotilus, Page 46

13b. Barbel not flap-like, and at posterior tip of maxilla.
14a. Scales with radii in all fields Daces, Rhinichthys, Page 52
14b. Scales with radii in posterior (exposed) field only

Chubs, Hybopsis, Page 47

The Carps
Genus Cyprin us Linnaeus

Body robust, compressed; mouth moderate, anterior, and with 4 barbels;
snout blunt, rounded; teeth molar, broad, truncate, 1, 1, 3-3, 1, 1; scales large;
lateral line complete; dorsal fin long, with a stout spine, toothed behind; anal
fin short, also with spine.

This genus is represented by one species.

Carp
Cyprinus carpio Linnaeus

LONG DORSAL
WITH SPINE

2 BARBELS
EACH SIDE ANAL SPINE

Body robust, compressed, back considerably elevated; head conical, taper-
ing rapidly from above to the tip of the pointed snout; nose bluntly pointed;
mouth rather small, anterior, oblique, the maxillary not reaching past anterior
nostril; two pairs maxillary barbels; teeth broad and truncate with molar sur-
faces, in 3 rows, 1, 1, 3-3, 1, 1; intestine longer than body; peritoneuml gray,
often speckled; dorsal and anal fins with strong spine, toothed behind; dorsal
fin rays 17-21; anal rays 5 or 6; scales large, 5 or 6, 35-38, 5 or 6.
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Color, olivaceous, upper parts bluish to dusky; lower parts of
sides and belly more or less yellowish.

Two types, the fully scaled form and a partially scaled or "mir-
ror" type are found in Colorado waters. It is possible that the third

type, "leather" carp may also be found here. This form has no scales.

Carp prefer moderately warm water, not too deep, and with
plenty of aquatic vegetation. It will live, however, in almost any
situation, thriving in waters of high turbidity and contamination.

Under favorable conditions, Carp may attain a length of over 30
inches and a weight of 50 pounds. Carp attains a length of 4 to 6
inches during its first summer of life. It spawns in late May and
June, scattering its eggs near shore where the adhesive eggs stick
to roots, vegetation and debris. The eggs are small, a female of 4
pounds laying about 500,000. Carp is an omnivorous feeder, taking
principally insect larvae and nymphs, crustaceans and small mollusks,
other small aquatic plants and animals, and vegetable matter and
debris. It often roots up aquatic plants while feeding.

The Carp was introduced into Colorado waters in 1882. It is

now widely distributed, particularly in the eastern plains reservoirs.

The Carp is probably the most disliked fish in the state. Yet
most of the disparaging remarks made against the Carp are based on

prejudice and not on fact. Charges against it are that it roils the
water and spoils the breeding and feeding grounds of other fish,
that it eats spawn, and that it is of no value as a food or game
fish. The first charge has some basis in fact, although the problem is
not as serious as most individuals make out. The waters in which
the Carp thrive are usually not very well suited to most other im-
portant pan or game fish. The second charge, that it eats spawn
and thereby reduce other species, has no basis in fact. Eggs of fish
are found in carp stomachs, but no evidence is available to show that
it seeks out these eggs. Decrease in numbers of game fishes can
usually be attributed to a number of other causes, such as pollution
and increased silting.

The value of the Carp as a food or game fish is overlooked by
most people. The Carp was introduced by request of many people

of European extraction. Predictions were made that it would greatly•

add to our fish production and food supply. No one can argue with
its productivity. It has more than lived up to early expectations.
However, it is now in disfavor. Many of those who talk the loudest
against it have never eaten it. Many who have eaten Carp have had
the misfortune of getting a Carp from hot, muddy water where even
the best bass will taste "muddy." Carp from moderately warm or

cool waters are excellent in favor. Filleting, scoring and frying
thoroughly in deep fat can make Carp a table delicacy. Carp by any
other name would probably be eaten.

Carp caught on a fly rod or other limber tackle can give the
angler all the thrills of bass or trout. Baits such as liverpaste, worms,
donghballs and bread chunks are successful.
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The Goldfishes

Genus Carassius Nilsson
Body oblong, compressed and elevated; mouth terminal, without barbels;

teeth 4-4, molar but compressed; scales large; lateral line complete; dorsal fin
long, with spine, toothed behind; anal fin short, with spine, toothed behind;
pelvics well forward.

One species is present in Colorado.

Goldfish
Carassius aura tus (Linnaeus)

LONG DORSAL

WITH SPINE

NO
BARBEL

ANAL SPINE

Body stout, deep and compressed; dorsal and anal fins with a strong spine,
toothed behind; dorsal fin 18 soft rays; anal fin 7 soft rays; teeth 4-4, molar
but compressed; scales large, 4 to 6, 28-30, 5 or 6; no barbels.

Color, in captivity, usually orange-red, silvery or yellowish, often
marked with black. Wild specimens, olivaceous to greenish-blue,
darker dorsally.

The Goldfish is primarily a pond or aquarium fish. It has estab-
lished itself in some rivers through escape from ponds or deliberate
release from aquaria. In the wild, it reverts from its gold color to a
darker olivaceous color. The Goldfish attains a length of over 12
inches. Like the Carp, it does well in moderately warm, sluggish
waters. It feeds similarly to the Carp. It spawns in May and June
and broadcasts its adhesive eggs along the shoal areas.

It is of little economic value in the wild because of its rarity.

The Tenches

Genus Tinca Cuvier

Body thick and round; a thick skin covering minute scales; a small barbel
at each side of the mouth; dorsal fin medium, with 4 simple rays and 8 or 9
branched rays; anal fin medium, with 3 or 4 simple rays and 7 or 8 branched
rays; pharyngeal teeth 4 or 5-5 or 4, with tips slightly hooked.

One species is represented in Colorado.
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Tench

Tinca tinca Linnaeus

SINGLE BARBEL

CONVEX
EDGE

ON VEX

Body thick and round; paired fins, dorsal and anal fins having their pos-
terior borders convex; caudal fin having posterior border straight or slightly
notched; lateral line scales 95-110.

Color, generally greenish to iridescent golden, fading to dark
blue on head, to yellowish on the belly.

The Tench is of medium size, generally not larger than 12 inch-
es, although some have been caught at a length of 20 inches and a
weight of 6 to 8 pounds. It prefers quiet rivers and ponds or small
lakes. It spawns in the late spring and early summer. The eggs are
small, 200,000 to 300,000 per pound of fish. The Tench feeds on
detritus and small aquatic organisms.

This species was introduced into Colorado from Europe in 1894.
It is found mainly in the San Luis Valley, in the Rio Grande drain-
age, although it has been taken elsewhere. It is not abundant. It is
used in Europe as a food fish, but has not established itself in Ameri-
can waters in sufficient quantity to be of value as a food fish. In all
probability it would be classed as the ,Carp now is with respect to
eating quality.

The Golden Shiners

Genus Notemigonus Rafinesque
Body subelliptical, strongly compressed, back and belly both curved; back

narrowly compressed; belly behind pelvics forming a keel over which scales do
not pass; mouth strongly oblique, without barbels; scales rather large, 39-55;
lateral line complete and strongly decurved; dorsal fin inserted behind pelvics;
anal fin long; teeth 5-5, hooked, with grinding surface.

One species is represented in Colorado.

Western Golden Shiner

Notemigonus cusoleucas auratus Rafinesque
Body compressed, moderately elongate; head short, subconic, compressed;

mouth small, oblique, upper lip on level of upper part of pupil; the maxillary
not reaching front of eye; scales large, 9 to 11, 45-52, 3; lateral line complete,

—41 —



LATERAL LINE

DEC URVED

KEELED

broadly and deeply decurved; pharyngeal teeth 5-5 (occasionally 4-4); dorsal
fin with 8 rays; anal fin falcate, with 11-14 rays; dorsal fin origin distinctly
behind pelvics.

Color, clear dark greenish-olive above, becoming steel-blue in
some lights, sides silvery with golden reflections; a half-diamond or
triangular-shaped spot of dark color more or less evident at the base
of each scale.

The Golden Shiner shows a decided preference for lakes, but is
found in the quiet sections of larger rivers. It prefers shoal areas
where aquatic vegetation is moderate to dense. It attains a maximum
length of 10 to 12 inches, growing to a length of 3 inches in its sec-
ond year of life under average conditions. Spawning occurs over a
long period, lasting well into July. The eggs are adhesive and are
scattered over beds of rooted aquatic plants. The food of the Golden
Shiner is primarily animal plankton, although plant plankton, other
algae, both terrestrial and aquatic insects, and other small aquatic
animals make up their diet.

The Western Golden Shiner is not overly abundant in Colorado
waters. It is a good bait minnow. It contributes to the diet of game
fish in the waters it inhabits. This species has been acclaimed as a
good food fish, but seldom reaches a suitable length for table pur-
poses.

FALCATE

The Squawfishes
Genus Ptychocheilus Agassiz

Body elongate, little elevated, caudal peduncle not contracted; head long
and slender, pike-like; mouth nearly horizontal, widely cleft, maxillary extending
to below eye; upper lip rather below eye level; lower jaw included both anterior-
ly and laterally; no barbel; thick lips; dorsal fin origin behind pelvics; gill
rakers short; intestinal canal short; scales small, little imbricated, mostly longer
than deep; lateral line decurved; pharyngeal bone with straight limb long and
slender, teeth 2, 5-4, 2, teeth wide apart, subconical, scarcely compressed,
slightly curved at tip, no trace of grinding surface.

One species is represented in Colorado.
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Colorado Squawfish

Ptychocheilus lucius Girard

HEAD SLENDER,

FLATTENED

Body slender, elongate, with long slender depressed head; caudal peduncle
stout; maxillary reaching beyond anterior margin of eye; lateral line strongly
decurved; scales moderate, 19, 83-87, 9; pharyngeal teeth 2, 5-4, 2; eye small,
7 in head; dorsal fin rays 9; anal fin rays 9.

Color, dusky-greenish above, sides silvery, belly yellowish to
whitish. Young with a black caudal spot and faint pale lateral band
below a darker one.

The Colorado Squawfish is confined to the Colorado drainage to
the base of the Rockies. It is the largest known minnow in the New
World. It may attain a length of 5 feet or more and a weight of 80
pounds. Little is known about its life history. This species apparent-
ly spawns in the spring. It feeds upon insects, insect larvae and
nymphs, other small aquatic organisms and the larger specimens add
fish to their diet. Carcasses of mice, birds, and even rabbits have
been successfully used as bait for large individuals.

When caught, the Squawfish is used for food because of its large
size. Locally it may be known as "white salmon."

The Bonytail Chubs

Genus Gila Baird and Girard
Body chubby to elongate, little compressed; back sometimes arched, especi-

ally in large adults; caudal peduncle typically long, slender, contracted, usually
much narrower than base of caudal fin, which is moderately to widely forked,
with the rudimentary rays well developed in the more streamlined types; head
broad, deep to depressed, profile convex to concave; mouth small to large,
oblique to horizontal, sometimes overhung by broad snout; dorsal fin over or
behind middle of body; intestinal canal short; scales moderate to small; no
barbels; pharyngeal teeth 2, 5-4, 2, or 2, 4-4, 2 or 2, 5-5, 2, close set, com-
pressed, hooked, without grinding surface; peritoneum dusky.

Two species are represented in Colorado, with one of the species represent-
ed by 2 subspecific forms.

KEY TO THE SPECIES OF GILA

Ia. Caudal peduncle slender; rudimentary rays of caudal tin much enlarged; scales
small, more than 75 in lateral line; anal rays 9 or more.

2a. Dorsal rays 9; anal rays 9; fully scaled; caudal peduncle 3.3-4.3 in head
 Roundtail Chub, Gila robusta robusta
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2b. Dorsal rays 10 or 11; anal rays 10 or 11; back, breast, belly and much
of caudal peduncle often naked or with minute, deeply imbedded scales;
caudal peduncle 5.0-6.5 in head __Bonytail Chub, Gila robusta elegans

lb. Caudal peduncle deep; rudimentary rays of the caudal fin not greatly en-
larged; scales larger, less than 70 in lateral line; anal rays 8 _ _-

Rio Grande Chub, Gila nigrescens

Rio Grande Chub
Gila nigrescens (Girard)

CAUDAL PEDUNCLE

DEEP

RUDIMENTARY RAYS NOT
ENLARGED

Body elongate, little compressed, subterete; head rather long and pointed;
mouth moderate, oblique, terminal, the jaws about equal, maxillary reaching
front of eye; eye 4-5.5 in head; scales moderate 15 to 17, 55-67, 10 or 11;
lateral line decurved; dorsal behind pelvics, its tip when depressed reaching
posterior base of anal; pectorals nearly reaching pelvics; caudal peduncle deep-er than in following species, about 2 in head; dorsal fin with 8 rays; anal fin
with 8 rays; pharyngeal teeth 2, 5-4, 2, without grinding surface.

Color, dusky above, silvery below; sides sprinkled with purplish-
blue chromatophores; dorsal, caudal sprinkled with dusky; axil of
Pectorals and pelvics and body at base of anal yellowish to orange-
red.

The Rio Grande Chub occurs in the Rio Grande drainage. It is
fairly common. Its life history is unknown.

Bonytail Chub
Gila robusta elegans Baird and Girard

ENLARGED
RUDIMENTARY RAYS

VERY NARROW
CAUDAL PEDUNCLE
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Body elongate, somewhat compressed, the region before the dorsal elevated,
forming a moderate to high arch or nuchal hump; caudal peduncle long and
slender, least depth 5-6.5 in head length; back, breast, belly and much of
caudal peduncle often naked or with minute, deeply imbedded scales; scales
75-88 in lateral line; dorsal fin rays 10 or 11; anal fin rays 10 or 11; rudimentary
rays of caudal fin excessively developed; pharyngeal teeth 2, 5-4, 2; expansive
falcate fins.

Coloration, bluish above, pale below.
The Bonytail Chub is found in the very swift waters of the Colo-

rado River system. It may attain a length of 18 inches, but little
else is known about its life history.

Roundtail Chub

Gila robusta robusta Baird and Girard

ENLARGED
RUDIMENTARY RAYS

NARROW

CAUDAL PEDUNCLE

Body elongate, bock slightly elevated or arched, mostly in large specimens;
caudal peduncle notably stouter than in G. r. elegem, its least depth 3.3-4.3 in
'lead length; scales 79-96 in lateral line; teeth 2, 5-4, 2; dorsal rays usually 9;
anal rays usually 9; moderately large, slightly falcate fins; body fully scaled.

Coloration, silvery with dusky or light green dorsally, dorsal also
lightly speckled; area around base of pectoral, pelvic and anal fins
yellowish to orange.

The Roundtail Chub is found only in the Colorado drainage in
less swift waters than G. r. elegans. It reaches a length of 15 inches.
It is carnivorous with insects its primary food. The flesh is full of
bones and thus it is of no value as food.

The Redbelly Dace

Genus Chrosomus Rafinesque

Body moderately elongate, little compressed; no barbel, jaws normal; pre-
maxillaries protractile, teeth 5-5 or 5-4, moderately hooked, with well-marked
grinding surface; alimentary canal twice length of body; peritoneum black;
dorsal rays 8; anal rays 8; scales very small; lateral line wanting or incom-
plete; size small, not over 3 inches.

One species is represented in Colorado.
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Northern Redbelly Dace

Chrosomus eos Cope

TWO BLACK BANDS

RED BELLY

Body oblong, moderately compressed, tapering each way from middle;
mouth strongly oblique and curved, reaching less than one-fourth the length of
the head; teeth 5-5 or 5-4; lateral line indistinct, sometimes wanting; intestine
long, with two crosswise coils in addition to primary loop, more than twice
length of body; dorsal fin rays 8; anal fin rays 8; peritoneum black; scales in
lateral line 78-88.

Color, olive to dusky above, belly silvery; two broad, black bands
extending along each side, upper one straight to caudal, sometimes
broken into spots behind; lower band broader, extending from snout
through eye curved downward along belly and extending to caudal
where it ends in a spot; between these bands a bright silvery area.
Males in breeding season with belly and interspaCe between lateral
bands a bright scarlet, also bases of dorsal and anal fins scarlet; in
high coloration fins may be bright yellow. Females obscurely marked.

The Northern Redbelly Dace is one of the most beautiful fishes.
It appears to prefer acid waters. The Dace spawns in filamentous
algae or on gravel bottoms in shallow, rapid streams from late May
to August. Adult females may produce several hundred eggs and
they appear to spawn at least twice each season. Studies on the food
of the Redbelly Dace indicate it is principally herbivorous, feed-
ing mainly on diatoms and other algae, remains of seed plants and
occasionally on small insects and animal plankton. The rate of
growth varies considerably with habitat. Those hatched early in the
spring reach adult stage the next summer.

This species is scarce in Colorado. It has been found in the Platte
Drainage.

The Fa Ilfishes

Genus Semotilus Rafinesque

Body robust; mouth terminal; small, flap-like barbel on maxillary above its
extremity; upper jaw protractile; teeth 2, 5-4, 2, hooked, without grinding sur-
face; intestines short; peritoneum pale; lateral line continuous.

One species is found in Colorado.
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Northern Creek Chub

Semotilus atromaculatus atromaculatus (Mitchill)

BLACK SPOT

BARBEL ABOVE
END OF MAXILLARY

Body elongate, but robust; head large, broad and rounded above; snout

broad; mouth broad, oblique, terminal, upper lip extending to just below level

of pupil; maxillary barbel present, small, often obscure in young; lateral line

considerably decurved; scales moderate, 55-70; dorsal fin short and high, 8 rays,

first ray distinctly behind pelvics; anal short, 8 rays.

Color, dusky bluish above; sides with a vague, dusky band, black

in young, disappearing in adult; sides below lateral line greenish-gray

to silvery; belly silvery-rosy tinted in breeding males; dorsal fin al-

ways with a black spot at base in front; young with a small caudal

black spot; males with snout strongly tuberculate in spring.

The Northern Creek Chub is found in streams, rarely in lakes.

The male Chub builds a nest by transporting pebbles in his mouth

or by pushing them along the bottom. The completed nest is a con-

spicuous ridge about one foot wide, 2-3 inches deep and from 1 to 18

feet long. The eggs are laid in the gravel nest. Between 3,000 and

5,000 eggs are laid, depending on the size of the female. The spawn-

ing season extends from May to July. A length of 2 to 3 inches is

reached during the first year, and 4 to 7 by the end of the fourth

year. The older fish feed mainly on insects and insect larvae, cray-

fish, snails, small fish and even the spawn of other fishes. In trout

waters, it may be a predator on trout.

The Northern Creek Chub is one of the more common minnows

in the eastern part of Colorado. It is an excellent minnow for bait.

Its flesh is good to eat but is very bony. It puts up a good fight when

hooked.

The Chubs

Genus Hybopsis Agassiz

Body robust or elongate; mouth terminal or inferior, a barbel always pres-

ent and terminal on the maxillary; a second barbel present in some species;

premaxillaries protractile; teeth 4-4 in main row, variable in lesser row, the

grinding surface narrow or obsolete; intestines short; peritoneum pale, dusky, or

black; lateral line complete; scales large, 35-75 in lateral line; dorsal rays 7

or 8; anal rays 6-8.
Six species may be found in Colorado waters.
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KEY TO THE SPECIES OF HYBOPSIS
in. Scales in lateral line fewer than 55.

2a. Barbel single on each side; body not speckled.
3a. Top of head more or less flattened, especially on muzzle; pectoral fins

more or less elongate and falcate (characters not strongly developed
in Arkansas River System, where there is no other minnow that fits

• this section of key); teeth in lesser row 2.
4a. Scales typically fewer than 48 in lateral line; head approaching that

of ordinary chubs, such as Semotilus; pectoral fins not very strongly
falcate (Arkansas River System)
 Southern Flathead Chub, Hybopsis gracilis physignathus

4b. Scales typically more than 48 in lateral line; pectoral fins strongly
falcate Plains Flathead Chub, Hybopsis gracilis communis

3b. Top of head not markedly flattened; pectoral fins scarcely falcate;
teeth in lesser row 1.
5a. Color dusky, with dark spots on base of scale pockets; mouth

moderately oblique; suborbital broader than eye; upper lip scarce-
ly overhung by snout; eye shorter than upoer jaw

Hornyhead Chub, Hybopsis biguttata
5b. Color silvery, without dark spots on scale pockets; mouth nearly

horizontal; suborbital narrower than eye; upper lip considerably
overhung by snout; eye longer than upper jaw 

Silver Chub, Hybopsis storeriana
2b. Barbel double on each side, a long subterminal barbel and a variably de-

veloped secondary barbel at lower posterior tip of maxillary; body strong-
ly speckled Arkansas River Speckled Chub, Hybopsis aestivalis tetranemus

lb. Scales in lateral line 55 or more Lake Chub, Hyhopsis plumbea

Arkansas River Speckled Chub
Hybopsis aestivalis tetranemus Gilbert

Body slender, with long caudal peduncle, the back scarcely elevated; headvery slender; mouth moderate, inferior, the maxillary reaching posterior nostril;
barbels conspicuous, 2 on each angle of mouth, the longest barbel as long asthe eye; dorsal rays 8; anal rays 8; teeth 4-4.

Color, translucent silvery, with irregular, scattered black dots
above; median rays of each caudal lobe dusky at base.

Little is known of its life history. .This fish may be taken in the
Arkansas River drainage.

Hornyhead Chub
Hybopsis biguttata (Kirtland)

Body elongate, somewhat compressed; head rather long, broadly roundedabove; mouth large, subterminal, slightly oblique, lower jaw shorter than upper;
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4

NO SPOT
TUBERCLES ON

MALE

BARBEL AT END
OF MAXILL ARY, MOUTH

OBLIQUE, SNOUT NOT
OVER HANGING

maxillary not reaching to front of eye; eye small, median, high up; barbel well
developed; teeth 1, 4-4, 1, or 0; dorsal rays 8; anal rays 7 or 8; scales large,
40-45; lateral line complete and gently decurved anteriorly.

Color, above dark green shading to yellowish-gray below; sides
dull gray with greenish or brassy iridescence; fins pale orange without
black spot; sides of head yellowish-green with pale red spot jusz
of eye; very young specimens with dusky lateral band passing aroltnd
snout forward and ending in pronounced caudal spot. Breeding
males with brighter colors, top of head elevated into sort of crest, and
covered with tubercles.

The Hornyhead Chub prefers small, clear streams with gravel
bottom. Its breeding habits are somewhat like those of the Northern
Creek Chub. The male species selects a depression in the gravel bot-
tom or creates one by sweeping with his body or carrying the ma-
terial away. Then pebbles are carried onto the nest by the male.
Short periods of spawning interrupt the carrying of the pebbles. The
final nest varies in size, but may be as large as three feet by three
feet by six inches deep. The Common Shiner is frequently associ-
ated with the Hornyhead in the nesting area. The Common Shiner
male takes up his spawning territory with the Hornyhead. The
Hornyhead pays no attention to the Shiner, but continues nest build-
ing. The Shiner, however, is aggressive and drives away all other
would-be inhabitants. The function of the male Shiner seems to be
protection, while the Hornyhead builds and later acts as guardian.
The Common Shiner drives away the smaller intruders, while the
Hornyhead will tackle the larger marauders, such as suckers. Thus,
both species benefit. Spawning occurs in May and June.

The food of the Hornyhead consists of a wide variety of foods
taking most anything in the plant and animal matter that is avail-
able. Insect larvae make up the largest part usually. The Hornyhead
attains a length up to 8 inches. It is believed that 3 or 4 years are
required to attain maturity.

The Hornyhead Chub is not abundant in Colorado. It is of little
value as food, although the flesh is of fair flavor. When caught, it
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puts up a good fight on a flyrod. The small Hornyhead makes good
bait, being hardy in minnow tanks.

Plains Flathead Chub

Hybopsis gracilis communis (Girard)

OVER 48 SCALES

STRO GLY
4411111111111111(FALCATE

Body rather elongate, somewhat compressed, little elevated; head small and
short, its upper surface very broad and flattened; region behind nape gibbous,
so that anterior profile is more or less concave; mouth large, slightly oblique;
upper lip on level of lower part of eye; maxillary reaching front of eye; dorsal
rays 8; anal rays 8; scales in lateral line typically 50-55; pectoral fins strongly
falcate.

Color, back light olive, sides and belly silvery, no dark lateral
band or caudal spot.

The Plains Flathead Chub may attain a length of 12 inches, but
the average is nearer to 5 inches. Its food is chiefly insect larvae and
crustaceans. This Chub prefers larger streams and is seldom taken in
creeks. It is sometimes used as bait, but is of little economic value.

Southern Flathead Chub

Hybopsis gracilis physignathus (Cope)

LESS THAN

48 SCALES

SLIGHTLY
FALCATE

Body slender, caudal peduncle stout; head shorter, narrower, blunter and
less flattened than in H. g. communis; dorsal rays 8; anal rays 8; teeth 2, 4-4,
2, with distinct grinding surface; lateral line scales typically fewer than 48;
dorsal outline little arched, the profile descending steeply to lip, nearly even,
nowhere concave; lower jaw included, maxillary reaching anterior border of
orbit; barbels well developed; pectoral fins scarcely falcate.
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Color, above lateral line olivaceous, below cream color or silvery-
white; an indistinct lead-gray lateral stripe extending from the pos-
terior margin of operculum along lateral line to caudal; no caudal
spot; upper half of sides sprinkled with minute blue-black dots.

The life history of the Southern Flathead Chub is little known.
It attains a length of about 6 inches and prefers larger streams, with
gravel or sand bottom. It seldom is taken in small streams. This
species is sometimes used as bait, but is of little economic importance.

Lake Chub

Hybopsis plum bea (Agassiz)

(WE 55 SCALES

Body stocky, the back convex before the dorsal, profile of head straight
and rather steep; snout blunt, premaxillary just above level of lower part of
pupil; maxillary reaching almost to orbit; barbel well developed, not quite at
erd of maxillary, its length considerably less than that of pupil; mouth moder-
ately oblique, the lower jaw slightly included; dorsal fin inserted behind base of
pelvics and behind middle of body; caudal fin well forked, the lobes equal;
scales 11, 55-70, 7 to 9; teeth 2, 4-4, 2; dorsal rays 8; anal rays 8.

Color, lead-gray to rather dark above lateral line, with a distinct
bluish cast; sides silvery, with bluish iridescence; slight traces of lat-
eral band, a dark streak below eye, undulating and extending from
side of upper jaw to opercle; fins plain, the upper somewhat dusky.

The Lake Chub is fairly common in Colorado in the Platte
drainage. It inhabits colder lakes and streams. It is carnivorous,
feeding almost entirely on insect larvae. This Chub may attain a
length up to six inches. It is of no commercial value, although it is
sometimes used as bait by fishermen.

Silver Chub

Hybopsis storeriana (Kirtland)

Body elongate, compressed; the back somewhat elevated from the occiput
to base of dorsal, thence rapidly declined to the long and slender caudal pedun-
cle; head large, flattened and broad above; eye very large, 3 in head; preorbital
bone large, oblong, conspicuous, silvery; mouth rather small, inferior and hori-
zontal, lower jaw included; tip of upper lip far below level of lower margin of
orbit; maxillary barely reaching front of eye; barbel conspicuous; snout moder-
ately decurved, the tip of muzzle somewhat thickened and pad-like; teeth 1,
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EYE LONGER THAN
UPPER JAW

MOUTH
HORIZONTAL, SNOUT
OVERHANGING

4-4, 1 or 0; dorsal rays 8; anal rays 8; dorsal fin more or less falcate, origin
before pelvics, distinctly closer to muzzle than to base of caudal; scales 6,
37-40, 4.

Color, translucent greenish above, with purplish reflections;
brilliantly silver sides and belly; an indistinct plumbeus lateral band,
overlaid in life with emerald; fins plain; no caudal spot.

The Silver Chub may be found in the Republican River. It has
been taken in Nebraska within 30 miles of the border of Colorado,
and is included here as a probable Colorado fish. This Chub may
attain a length of 10 inches. It prefers clear, cool streams and spawns
in late May and June.

The Dace

Genus Rhinichthys Agassiz
Body elongate, little compressed; mouth small, typically ventral and sucker-

like; a very small barbel usually present at tip of maxillary; intestinal cancl!
short; peritoneum dusky; scales usually small; teeth 1 or 2, 4-4, 2 or 1, hooked
and without grinding surface; lateral line continuous; dorsal rays 7 to 9; anal
rays 6 to 8, predominantly 7.

This genus is represented by two or more species or forms in Colorado.
Further study may show that subspecies of Rhinichthys cataractae should be
recognized.

KEY TO THE SPECIES OF RHINICHTHYS
Ia. Broad premaxillary frenum always present (equal to eye diameter); pelvic

fins not reaching anal fin Longnose Dace, Rhinichthys cataractae
lb. Premaxillary frenum absent, or, if present, very narrow (less than eye di-

ameter); pelvic fins reaching anal fin
Colorado Speckled Dace, Rhinichthys nubilus yarrowi

Longnose Dace
Rhinichthys cataractae (Valenciennes)

Body elongate, slightly compressed; head depressed, long and pointed;
snout projecting beyond upper jaw; eye prominent, 2 in snout; barbel evident
in small depression at angle of jaw; dorsal rays 8; anal rays 7; scales 11 or 12,
63-70, 9 to 12; lateral line complete; teeth 2, 4-4, 2.

Color, above greenish-brown to dusky; sides lighter, profusely
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PELVIC FIN NOT REACHING ANAL

spotted with dark brown, spots fewer below lateral line; body below
pectorals without markings, white, cream-colored, yellowish, often
with pinkish cast; a narrow black stripe usually extending from tip
of snout to anterior margin of eye; conspicuous caudal spot; males in
spring with lips and underparts of head orange-red to crimson, bases
of pectorals, pelvics, and anal orange-red to crimson; fins and entire
ventral portion of body more or less pink.

The Longnose Dace is fairly common, preferring the smaller and
moderate-sized streams. It prefers the swifter parts of the stream,
especially gravel riffles. The Longnose Dace is omnivorous, feeding
on algae and other plant materials as well as insect larvae, crustace-
ans, small snails and other aquatic organisms. It spawns in the spring
and early summer on sand or gravel bottom. When mature, the fish
may reach 5 inches in length. This minnow is often used as bait by
anglers.

Colorado Speckled Dace

Rhinichthys nubilus yarrowi (Jordan and Evermann)

PELVIC FIN REA HING ANAL

Body elongate, little compressed; head long and rather heavy, bluntish,
upper lip with or without a very narrow frenum; barbel small but distinct; dorsal
rays 7 or 8; anal rays 7, rarely 8; scales 14 to 16, 77-89, 13 to 15; dorsal fin
origin about midway between base of caudal and eye; teeth 1 or 2, 4-4, 2
or 1.

Color, above olive-brown to dark gray; a distinct, dark lateral
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stripe along lateral line; numerous black spots; color below white to
yellowish; axils of fins mostly crimson in life.

The Colorado Speckled Dace is confined to the western slope in
the Colorado River drainage. It is very similar to the Longnose Dace
in its habits and habitat preferences.

The Suckermouth Minnows
Genus Phenacobius Cope

Body elongate, little compressed; mouth inferior, the lower lip thin at the
middle and enlarged on each side into a fleshy lobe, giving a sucker-like appear-
ance; no barbel; upper jaw protractile; teeth 4-4, hooked; intestine short; peri-
toneum silvery; lateral line complete.

One species is represented in Colorado.

MOUTH
SUCKER-LIKE

Suckermouth Minnow
Phenacobius mirabilis (Girard)

BLACK
SPOT

Body slender; head short, blunt anteriorly; mouth ventral, small sucker-like,
the maxillary not reaching eye; nostrils large and prominent; premaxillaries
protractile; teeth 4-4, hooked; intestine about equal to length of head and body;
peritoneum plain silvery; dorsal fin usually 8 rays, occasionally 7 or 9; anal
rays 7; scales 6 or 7, 43-52, 5 or 6; dorsal fin insertion distinctly set in front
of pelvics; lower jaw included; upper jaw provided with a fleshy lip which is
continuous on each side with the lower lip, forming laterally a somewhat pro-
jecting lateral lobe; the two lobes of the lower lip separated at middle by a nar-
row and projecting horny frenum, not separated from chin by groove or fold;
lateral line complete.

Color, above lateral line dusky olive to brownish; mid-dorsal re-
gion with very narrow, but distinct, dark stripe which is most promi-
nent before dorsal; a rather broad bluish, greenish or dark blue color
along lateral line, ending in a distinct black caudal spot; a double-
series of small black hyphen-shaped marks, on each side of pore on
lateral line scales; below lateral stripe immaculate, white to cream
color, sometimes pinkish; scales above lateral line outlined in dusky;
rays of dorsal outlined in black.

The Suckermouth Minnow is not too common in Colorado. It is
limited to the eastern plains area. This minnow prefers clear, sandy
or gravel bottomed streams. It feeds upon small insect larvae and
snails. Breeding occurs in the spring, about June. It is of no eco-
nomic importance.
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The Shiners
Genus Notropis Rafinesque

Body elongate or oblong, more or less compressed; mouth normal, mostly
terminal and oblique, sometimes subinferior; no barbels; pharyngeal teeth in one
or two rows, larger row always 4-4, hooked, sharp-edged or with very narrow
grinding surface; premaxillaries protractile; lateral line complete or imperfect.

This genus is represented by 5 species in Colorado.

KEY TO THE SPECIES OF NOTROPIS

Ia. Anal rays 9 or more (occasionally 8 in N. lutrensis); body compressed and
deep.

2a. Scales before dorsal more than 23; dusky lateral band; teeth 2, 4-4, 2
 Northern Common Shiner, Notropis cornutus frontalis

2b. Scales before dorsal fewer than 17; no dusky lateral band; teeth 4-4;
rarely 1, 4-4, 1 or 1, 4-4, 0  
  Plains Red Shiner, Notropis lutrensis lutrensis

lb. Anal rays 7 or 8; body elongate.
3a. Mouth somewhat oblique; tip of maxillary largely concealed and not

swollen; snout scarcely projecting beyond mouth; anal rays 7.
4a. Teeth 2, 4-4, 2; dorsal and ventral contours nearly symmetrical; lat-

eral line without black dots above and below pores 
 River Shiner, Notropis blennius

4b. Teeth 4-4; dorsal contour more strongly curved than ventral; lateral
line pores with a black spot above and below
 Plains Sand Shiner, Notropis deliciosus missuriensis

3b. Mouth almost horizontal; tip of maxillary exposed, produced into a defi-
nite lappet; anal rays 8 (commonly 7 in some localities).
5a. Squamation complete across nape (occuring in Colorado as inter-

grades with N. d. piptolepis) 
  Central Bigmouth Minnow, Notropis dorsalis dorsalis

5b. A naked triangle in nape behind occiput
 Western Bigmouth Minnow, Notropis dorsalis piptolepis

River Shiner
Notropis blennius (Girard)

PHARYNGEAL TEETH

2,4-4,2

DORSAL-VENTRAL CONTOURS SYMMETRICAL

Body rather slender, somewhat compressed, greatest width about 1/2 great-
est depth; caudal peduncle shorter than head; mouth moderately large, oblique;
teeth usually 2, 4-4, 2, but lesser row variable; dorsal fin origin directly over
pelvics; dorsal fin 8 rays, sometimes 7; anal rays 7; scales 5, 34-37, 3 or 4,
13 to 15 before dorsal.
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Color, pale, the sides silvery with a plumbeous band; lateral
scales rather coarsely flecked with black, those of back more finely
specked over entire surface; dark vertebral streak but no caudal spot;
cheeks and opercles silvery below, steel-blue above; a conspicuo-s
splash of emerald on lateral aspect of occiput just behind eye: fins
plain.

The River Shiner may be taken in the vicinity of the Nebraska
border. It is rare, and little is known about it.

Northern Common Shiner
Notropis cornutus frontalis (Agassiz)

MORE THAN 23
SCALES BEFORE
DORSAL

SCALES
DIA MOND-SHAPED

Body elongate in young and shorter, compressed and moderately deep in
adults; head heavy, compressed, rounded between eyes, snout bluntish; mouth
moderate, slightly oblique, jaws about equal, lower slightly included, maxillary
scarcely reaching eye; premaxillaries below eye level; scales always deeper than
long on sides, becoming extremely deep in adults; scales before dorsal about 23;
lateral line decurved; scales 6, 37-40, 3; dorsal fin 8 rays; anal rays 9 or 10,
usually. 9; teeth 2, 4-4, 2, with a narrow grinding surface; dorsal origin closer
to muzzle than base of caudal fin. •

Color, olivaceous above, shading to almost white below; sides
silvery with bluish iridescence; mid-dorsal legion with dark streak,
especially in young; lateral line region with broad dusky lateral
stripe; top of head dark bluish-green; dorsal and caudal fins dusky;
males in breeding season much blotched with salmon-pink, with
mottling of emerald; top of head with horny tubercles.

The Northern Common Shiner is fairly common in the waters
of eastern Colorado. It prefers medium sized streams with clear water.
It spawns in May and June on gravel riffles. Often it is found spawn-
ing on the nests built by the Hornyhead and Creek Chubs. It grows
to a length of about 8 inches, sometimes larger. This fish grows
about 2 inches the first year, and requires 2 or 3 years to reach ma-
turity. It is omnivorous, feeding upon insect larvae, small fish, plank-
ton, plants and algae.

The Northern Common Shiner is commonly used as bait by
anglers, but is not a hardy bait minnow. Otherwise it is of no eco-
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nomic importance. Some of the larger specimens may be taken on
hook and 1:re. When hooked it puts up quite a fight.

Plains Sand Shiner
Notropis deliciosus missuriensis (Cope)

PHARYNGEAL TEETH

4-4

DOTS ABOVE AND
BELOW PORES

DORSAL CONTOUR CONTOUR MORE CURVED

Body elongate, slightly compressed; head long; mouth small, slightly
oblique; maxillaries not reaching eye; teeth 4-4, distinctly hooked with grinding
surface on two or three teeth; dorsal fin origin over pelvics; dorsal fin 8 rays,
sometimes 7; anal fin 7 rays; scales 5, 32-36, 4, 12 to 14 rows before dorsal;
lateral line complete, slightly decurved in !pectoral region; peritoneum sprinkled
with large, coarse black spots.

Color, very light olive above; sides silvery, with c. :istinct leaden
stripe above lateral line; above and below each lw..!ral line pore is a
black spot; scales above lateral line outlined with dusky, especially
before dorsal, giving a reticulate pattern; a faint dark dorsal streak
ends in blotch in front of dorsal fin; fins plain, dorsal and caudal
rays sometimes outlined with dusky; head olivaceous above, cheeks
and opercles silvery.

The Plains Sand Shiner is common in the eastern plains streams.
It travels in large schools. This Shiner is often found in very shallow
water over sand bars. It is omnivorous in its feeding. Spawning oc-
curs in early summer. It is frequently used for bait by anglers.

Central Bigmouth Shiner
Notropis dorsalis dorsalis (Agassiz)

Body slender, elongate, with long tail; head long, flattish above; snout
moderate; mouth large, little oblique, lower jaw included; teeth 1, 4-4, 1; in-
testine shorter than head and body; peritoneum silvery, sometimes with few
black specks; dorsal fin with 8 rays; anal rays 8; dorsal origin slightly behind
pelvics; pelvics reaching slightly past anal opening; scales 6, 34-37, 4, 16-18
rows before dorsal; lateral line complete, decurved in region of pectorals.

Color, light olive above; sides silvery; a conspicuous median dor-
sal stripe and a plumbeous lateral streak; scales above lateral line
dark edged; those below lateral line on posterior half of body and
caudal peduncle rather' sparsely specked with black; fins plain.

The Central Bigmouth Shiner occurs in the eastern plains
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SCALES BEFORE

streams. It intergrades with the following subspecies from which it dif-
fers mainly in having scales before the dorsal. Little is known about
its life history.

Western Bigmouth Shiner

Notropis dorsalis piptolepis (Cope)

SCALELESS NAPE

Body elongate, slender, not elevated; head elongate; mouth large, nearly
horizontal, angle of mouth not reaching eye; pharyngeal teeth 1, 4-4, 1; dorsal
rays 7 or 8; anal rays 8; dorsal fin origin over pelvics; pelvics barely reaching
anal opening; scales 5 or 6, 38-42, 4; scales absent before dorsal, or very small
and much crowded before dorsal and wanting near head.

Color, above lateral line olivaceous or yellowish; sides silvery;
lighter ventrally; a distinct dusky mid-dorsal stripe; a dusky bluish
lateral stripe along lateral line, this stripe often interrupted by sil-
very of side a series of small black hyphen-marks on each side of
lateral line pores; fins hyaline, often rays outlined with dusky.

The Western Bigmouth Shiner occurs in the streams of eastern
Colorado along with the Central Bigmouth Shiner from which it may
be distinguished by the general absence of scales before the dorsal
fin. It intergrades with the Central Bigmouth Shiner in our eastern
plains. Little is known of its life history. If is frequently used as a
bait minnow.
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Plains Red Shiner

Notropis lutrensis lutrensis (Baird and Girard)

LESS THAN 17

SCALES BEFORE

DORSAL

Body oblong, elevated, strongly compressed, the back arched; caudal

peduncle slender; head short and conic, its outline depressed but not flat; mouth

oblique, terminal; angle of mouth not reaching anterior margin of eye; dorsal

fin with 8 rays; anal rays usually 9, sometimes 8; teeth variable, usually 4-4,

but may be 0, 4-4, 1, or 1, 4-4, 0, or 1, 4-4, 1, the teeth in lesser row, when

present, usually weak and poorly developed; scales large, those of sides deeper

than long, 6, 35-40, 3 or 4, rows before dorsal 14-17; lateral line complete,

strongly decurved.

Color, olivaceous above covered by bluish or lead-gray iridescence

shading through dull silvery to almost white below; a faint purplish

wedge-shaped bar behind opercles; scales above lateral line regularly

outlined with dusky or bluish; adult males in spring with upper

parts a brilliant iridescent steel-blue, sides and belly orange-red to

crimson; top of head, cheeks and opercles flushed with rose; gill

opening bordered in red; all fins reddish, the dorsal dusky with green-

ish at base, pectorals plain red and pelvics and anal fins blood-red.

The Plains Red Shiner is one of the more common minnows of

eastern Colorado. The usual habitat is smaller streams and ponds.

It is omnivorous in its feeding, taking algae and other plant ma-

terials as well as small insects, crustaceans and snails. Spawning is in

June and July and the eggs are deposited among aquatic plants. It

reaches a length of about 3 inches. It is used as a bait minnow.

The Bluntjawed Minnows

Genus Hybognathus Agassiz

Body elongate, somewhat compressed; mouth horizontal; jaws normal, sharp-

edged; lower jaw with slight, hard protuberance in front; premaxillaries protrac-

tile; no barbel; teeth 4-4, with oblique grinding surface, little if any hook;

alimentary canal 3-10 times body length; peritoneum black; scales large; lateral

line complete.
Two species are represented in Colorado.
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KEY TO THE SPECIES OF HYBOGNATHUS

la. Dorsal fin rounded; color in life brassy 
 Brassy Minnow, Hybognathus hankinsoni

lb. Dorsal fin falcate; color in life silvery 
 Northern Plains Minnow, Hybognathus placita placita

Brassy Minnow

Hybognathus hankinsoni Hubbs

DORSAL FIN ROUNDED

 <-3 

Body slender; head short; mouth small, lower jaw somewhat shorter than
upper; snout blunt; small, hard protuberance on tip of lower jaw; dorsal fin with
8 rays; dorsal fin rounded at tip, not falcate; anal rays 8; teeth 4-4; scales
large, 5 or 6, 36-39, 4; scales with numerous (nearly 20), weak radii; circuli
of scales smoothly curved at basal corners.

Color, above dark greenish-gray; sides brassy; white below; dorsal
and lateral stripes prominent; fins plain.

The Brassy Minnow is not very common in Colorado. It prefers
the quieter waters of the streams. It is herbivorous. Spawning occurs
in the late spring and early summer'.

Northern Plains Minnow
Hybognathus placita placita Girard

DORSAL FIN FALCATE

Body slender, little compressed; head short and blunt, snout depressed;
dorsal rays 8; anal rays 8; scales 5 or 6, 36-40, 4; scales with radii few (about
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MEW

10) and strong; circuli of scales sharply angulate, squared at basal corners,
dorsal fin falcate; small, hard protuberance at tip of lower jaw; eye about 5 in
head; teeth 4-4; lateral line straight, little if any decurved.

Color, olivaceous to brownish-green above, with distinct mid-
dorsal stripe; sides silvery with steel bluish iridescence; belly cream
to silvery; lateral stripe prominent in preserved specimens, but may
be hidden by silvery in life; scales in region just above lateral line
with fine blue-black chromatophores.

The Northern Plains Minnow is fairly abundant in the eastern
plains streams. It is herbivorous. It grows to about 6 inches in
length. Little else is known of its life history.

The Fatheads

Genus Pimephales Rafinesque

Body robust or elongate, little compressed; head short and rounded; mouth
small, inferior; upper jaw protractile; no barbel; teeth 4-4, with oblique grinding
surface, usually but one of the teeth hooked; intestinal canal more than twice
length of body; peritoneum black; dorsal rays 7 or 8; anal rays 7; the first
dorsal rudimentary ray separated by membrane from the other rays, not grown
fast to it as is usual in other minnows; in males this character is most distinct
with the skin of the first ray also thickened; lateral line complete or variously
incomplete; scales rather large, 43-47 in lateral line, crowded before dorsal.

Two forms, together with their intergrades, represent one species of this
genus in Colorado. Pimephales promelas promelas, the Northern Fathead Min-
now, and Pimephales promelas confertus, the Southern Fathead Minnow are rather
well distinguished in their main ranges. However, in Colorado we find both forms
together with their intergrades, which fact may confuse readers in the identifica-
tion of these fishes.

Fathead Minnow

Pimephales promelas Rafinesque

FIRST RAY STOUT
AND BLUNT

Body robust, short, thick and deep, much heavier forward, not compressed;
head short, everywhere convex, almost globular in breeding moles; mouth small,
subterminal, oblique to horizontal; maxillary a little longer than eye, reaching
little past anterior nostril; teeth 4-4; dorsal rays 8, first ray thickened and
separate from first fully developed ray; anal fin very small, with 7 rays; scales
8 or 9, 43-47, 5 or 6, crowded in front of dorsal.
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KEY TO THE SUBSPECIES OF PIMEPHALES PROMELAS
la. Lateral line incomplete; tubercles on chin in breeding males; mouth oblique
 Northern Fathead Minnow, P. p. promelas

1 b. Lateral line complete or nearly so; no tubercles on chin in breeding males;
mouth more nearly horizontal Southern Fathead Minnow, P. p. confertus

Color, rather dark olive, with tinge of coppery or purplish for-
ward; dorsal fin with dusky crossbar about the middle, faint in fe-
males and young, but appearing as a large jet-black blotch covering
most of lower 1/4rds of the fin in breeding males; scales outlined in
dusky; dusky band on base of caudal fin; head of breeding male. jet-
black.

The Fathead Minnow spawns in late spring on into mid-sum-
mer, depositing eggs on the underside of objects in the water. The
male guards the nest. From 36 to 12,000 eggs have been deposited in
one nest. It is reported that one female yielded 4,144 offspring in 11
weeks, spawning 11 times. The eggs hatch in 4 to 6 days. This min-
now attains a length of 31/2 inches.

The Fathead Minnow is common in the streams and reservoirs
of eastern Colorado. It has been taken at altitudes of 9,500 feet. It
tolerates muddy waters very well and is most often found in this type
of water. This minnow is herbivorous, feeding mainly on vegetation,
but occasionally it will take small aquatic insect larvae. It is a good
forage minnow and is often sold for bait, although it is a poor bait
minnow, not living well in containers or tanks.

The Stonerollers
Genus Cam postoma Agassiz

Body elongate, little compressed; jaws with upper lip thickened; lower jaw
with cartilaginous ridge; premaxillaries protractile; no barbel; teeth 4-4 or 1,
4-4, 0, with oblique grinding surface and a slight hook on 1 or 2 teeth; intes-
tine 6-9 times length of body, wound in many coils about air bladder; ovaries
similarly enclosed; peritoneum block; lateral line present.

This genus is represented in Colorado by one species.

Plains Stoneroller
Cam postoma anomalum plumbeum (Girard)

CARTILAGINOU
RIDGE PROMINENT INTESTINE WOUND ABOUT

AIR BLADDER
Distinguished from all other Colorado Cyprinidae by the peculiar coiling of

the intestines around the air bladder.
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Body stoutish, moderately compressed; snout moderately decurve
d; premaxil-

laries protractile; dorsal rays 8; anal rays 7; scales rather large, 7 t
o 9, 46-55,

6 to 8; lateral line complete; teeth 4-4 or 1, 4-4, 0, with oblique 
grinding sur-

face, without terminal hooks, or with a slight one on one or two tee
th; intestine

6-9 times length of body; peritoneum black; lower jaw with cartila
ginous ridge

which is separated from lower lip by a definite groove.

Color, brownish-olive, upper part with brassy luster; sides and

caudal peduncle irregularly blotched or mottled with blackish; belly

satiny white; a dusky bar behind opercle; males with a black cross-

bar through middle of dorsal and often anal fins; body above lateral

line with pearl organs (some below in caudal region) ; top of head

with conical horny tubercles.

The Stoneroller feeds upon algae, small insect larvae and small

snails, sometimes the intestine may be filled with bottom ooze. It

spawns in early spring, seeking gravel areas. It makes depressions

in the gravel up to a foot in diameter for nests. The nest building

is done by the males. The fish reaches maturity during the second or

third summer of life. It reaches a maximum size of 6 inches.

The Plains Stoneroller is found in 'the streams of eastern Colo-

rado. It prefers smaller streams, the larger specimens being found in

the deeper pools, and the small fish found in the weeds near shore.

It is of no value as a food fish, but is of some importance as a forage

fish and is occasionally used as a bait minnow.

The Catfishes

Family AMEIURIDAE

Body somewhat elongate; naked, no true scales; skin tough; mouth broad,

upper jaw in front formed by the premaxillaries; teeth in jaws numerous, slender

and weak, and arranged in broad bands; lower pharyngeals separate; first ray

of dorsal and pectoral fins is a stout, sharp spine; 4 anterior vertebrae modified

and furnished with a chain of small bones (Weberian ossicles) connecting air

bladder with ear; 4 pairs of barbels present; adipose fin present.

Four genera are at present represented in Colorado waters: Ictalurus, the

Channel Catfishes; Pilodictis, the Flathead Catfishes; Ameiurus, the Bullheads;

and Noturus, the Stonecats. This family was not represented on the western

slope until transplanted by the Game and Fish Commission. Ictalurus punctatus,

Ameiurus melas melas, Ameiurus melas catulus, and Noturus flavus are native

species. The others given below have been introduced.

KEY TO THE GENERA OF AMEIURIDAE

la. Adipose fin with its posterior margin free.
2a. Teeth on premaxillaries without lateral backward extensions;

anal rays 17-35 counting all rudiments.
3a. Bones of the head continuous with those at base of first

dorsal (determined by pressing gently on the upper part of
the body between the dorsal fin and the head); caudal fin
deeply forked Channel Catfishes, Ictalurus, Page 64

3b. Bones of the head not continuous with those at the base of
the first dorsal (determined as above); caudal fin truncate,
scarcely or not at all forked  Bullheads, Ameiurus, Page 66

2b. Teeth on premaxillaries with lateral backward extensions (horse-
shoe-shaped); anal rays 12-15 including rudiments 
 Flathead Catfishes, Pilodictis, Page 68

lb. Adipose fin continuous with caudal  Stonecats, Noturus, Page 69
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The Channel Catfishes
Genus Idaho-us Rahnesque

Body elongate, slender, compressed posteriorly; head slender and conical;
supraoccipital process produced posteriorly joining second interspinal, forming a
continuous bony bridge from the skull to base of dorsal spire; mouth small,
terminal; upper jaw longer; teeth awl-shaped, in a short band on each jaw;
dorsal fin high, with one long spine, and usually 6 rays; adipose fin over pos-
terior portion of anal; anal fin long, 20-38 rays; caudal fin elongate, more or
less deeply forked, lobes pointed; pectoral fins each with stout spine, toothed
behind, and about 9 other rays.

KEY TO THE SPECIES OF ICTALURUS
Ia. Anal fin with 25-30 rays; color of body dark olive above, light below; small

irregular dark spots over upper half (except in large adults, especially
males) Channel Catfish, lctalurus punctatus

lb. Anal fin with 32-35 rays; color of body blue-gray above, white below; sides
unspotted  Blue Catfish, Ictalurus furcatus

Blue Catfish
Ma/mils furcalus (LeSueur)

ANAL RAYS 32-35
Body slender, somewhat compressed; the back elevated; head small, wedge-shaped; top of head and nape convex; the back subcarinate in front of dorsal;

skin thin; mouth small, inferior, lower jaw wholly included; lips thin; maxillarybarbels reaching past gill opening; eye small, oval, wholly anterior, the middleof the head lying behind its posterior border; eye nearer ventral than dorsal part
of head; pectoral spine long, but shorter than dorsal spine; dorsal spine long andslender, 1.5-1.7 in head; dorsal spine with well-developed teeth on posterior
border; humeral spine stout, not reaching middle of pectoral spine; anal fin
long, 32-35 rays including rudiments, its base nearly one third body length;
caudal fin deeply forked, lobes equal.

Color, bluish or slaty-gray above, shading to silvery below and
almost white on belly; fins, especially anal, frequently edged with
dusky; spots few or absent.

The Blue Catfish spawns in late June and early July. It con-
structs a nest by excavating under logs, overhanging rock ledges, and
undercut banks, and has been known to use discarded 10-gallon
milk cans and tiles. The eggs are deposited in gelatinous masses,
a two-pound female laying about 5,000 eggs. Incubation is
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from 6-10 days. The young attain a length of 2-4 inches the first
summer. Maturity is reached in about 4 years at a size from 12 to
15 inches. Specimens weighing nearly 100 pounds have been taken
in the Missouri River. It is omnivorous in feeding, living on insects,
insect larvae, crayfish, frogs, clams, fish and plants. It takes almost
anything available to it.

The Blue Catfish has recently been introduced into Colorado,
but its successful establishment is not yet confirmed. It is highly
prized as an angling fish. This Catfish may be taken on hook and line
using large minnows for bait. If it becomes established, it may be an
important game fish for Colorado anglers.

Channel Catfish

Ictalurus punctatus (Rafinesque)

ANAL RAYS 25-30

Body slender, little compressed; back little elevated; head small, narrow,
subconic; interorbital space flat or slightly convex; eye large, middle point of
length of head being near its posterior margin; eye nearer upper than lower
surface of head; maxillary barbels long and slender, reaching past gill opening;
dorsal spine shorter and more robust than in I. furcatus, 1.8-2.2 in head; dorsal
spine without well-developed teeth on posterior edge; humeral process long and
slender, more than 1/2 length of pectoral spine; anal fin short, composed of
25-30 rays including rudiments, its base from 3.4-3.7 in body length; pectoral
spine about equal to dorsal spine length; caudal fin deeply forked, upper lobe
longer and more slender than lower.

Color, above dark green or bluish-green, sides paler shading to
silvery below; belly pearl-gray with yellowish cast forward; sides
spotted with irregular, small, round dark spots; fins often dark-edged;
maxillary barbels black, chin barbels whitish.

The Channel Catfish spawns in late May, June and early July.
It selects undercut banks, under logs, rock ledges, broken tiles and
refuse for its nesting site. The eggs are deposited in gelatinous mass-
es under these objects or in holes in the undercut banks. They are
guarded by the male. The number of eggs produced depends upon
Use size of the female, a 10-inch, 3-year-old catfish lays about 2,000
eggs, a 16-inch fish lays about 4,000 eggs. This fish may attain a
length of three feet and a weight of 25 pounds. The food of the
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Channel Catfish is almost anything. It is omnivorous, taking plant
and animal material, living or dead, and debris. It has a highly de-
veloped sensory system and can feed by sight, feel, or taste. It can
thus live in turbid waters.

The Channel Catfish originally was found in the Platte and
Arkansas rivers, but decreased in abundance due to irrigational uses
of the water and increased silting. Recently the Game and Fish De-
partment has imported a stock and is now rearing and planting this
species. It is apparently becoming established in some reservoirs. It
is an excellent food fish and is also prized as an anglers' fish.

The Bullheads

Genus Ameiurus Rafinesque

Body moderately elongate, robust anteriorly; the caudal peduncle much
compressed; head large, wide; supraoccipital extended backward, terminating in
a more or less acute point, which is entirely separate from second interspinal;
mouth large; teeth on premaxillaries and dentaries in broad bands, of equal
breadth and without backward prolongations at angles; anal fin of varying
length, 17 to 29 rays; caudal fin short, truncate or only slightly emarginate.

Three forms of this genus are found in Colorado waters.

KEY TO THE SPECIES OF AMEIURUS
Ia. Pectoral spine with rather strong posterior teeth; black pigment on anal fin

typically densest on the membranes near their margins, or in spots forming
an obscure longitudinal bar near base of fin or in faint mottlings on both
rays and membranes; adults with white belly; anal rays 21-24, usually 22
or 23  Northern Brown Bullhead, Ameiurus nebulosus nebulosus

lb. Pectoral, spine without strong, definite teeth on posterior margin; fins with
jet black membranes, rays lighter in color; adult with yellow belly and a
light bar at caudal base; anal rays 17-23, usually 19-22 
 Black Bullhead, Ameiurus melas

Black Bullhead

Ameiurus melas (Rafinesque)

PECTORAL SPINE
SMOOTH OR VERY
WEAK TOOTHED

Body stout, short and deep; head broad behind, short; mouth wide, snout
short and broadly rounded; jaws about equal; maxillary barbels reaching to or
only slightly behind opercular opening, seldom to tip of humeral process; caudal
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slightly emarginate; pectoral spine rather short and blunt, 2.5 or more in head,
posterior edge usually smooth or slightly roughened, more rarely (in adults) with
5-10 weak teeth.

Two subspecies are found in Colorado. These may be separated as follows:
Ia. Anal rays typically more than 21; pectoral fin spine more than half as long

as head  Southern Block Bullhead, A. m. catulus
lb. Anal rays typically fewer than 20; pectoral fin spine less than half as long

as head Northern Black Bullhead, A. m. melas

Color, usually dark olive to black; usually the belly is yellowish;
fins dusky, the rays lighter; light color band at base of caudal; barbels
black.

The Black Bullhead spawns in May and early June, usually in
weedy or muddy shallow areas. Nests are constructed by the male
and range from 6-14 inches in diameter. From 2,000 to 6,000 eggs are
produced, depending on the size of female. The young stay in schools
until they reach nearly 2 inches in length, the adult usually being
nearby. The Black Bullhead is one of the smaller members of the
group. It seldom exceeds 12 inches in length, or a weight of 2 pounds,
with the usual length about 7 to 9 inches. The Black Bullhead is
omnivorous.

The Black Bullhead is common in the lakes and streams of the
eastern plains. The Southern Black Bullhead is found in the Arkansas
drainage, the northern form is found in the Platte and Republican
rivers. Intergrades between these two forms having features of both
subspecies are to be found and are sure to confuse the collector. The
Bullhead has been introduced into the western slope. It is an ex-
cellent food fish and many persons angle for it. In some reservoirs
it is very abundant and enters into competition with game species.

Northern Brown Bullhead

Ameiurus nebulosus nebulosus (LeSueur)

PECTORAL SPINE STRONGLY TOOTHED

Body elongate; head subtonic, narrower and more depressed than in A.
melas, its length considerably greater than its width; snout longer and sharply
rounded; upper jaw distinctly longer than lower; maxillary barbel usually reach-
ing considerably beyond gill opening, often beyond humeral process; caudal more
deeply emarginate than in A. melas; pectoral spine long, curved, sharp-pointed,
less than 2 in head, posterior edge with well-developed teeth; humeral process
more than 1/2 pectoral spine; anal fin with 21-24 rays.
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Color, olive to brown with dark mottlings on sides, belly cream-
white; chin barbels dusky to black; no light color bar at base of cau-
dal fin; fin membrane less strongly pigmented than in A. melas; the
black on anal fin densest in membrane near free margin, in spots
which form faint mottlings irregularly distributed over rays and
membrane.

The Northern Brown Bullhead spawns early in the spring, usual-
ly in May. Nests are fanned out of the bottom muds. Sometimes the
Bullhead will make a hollow under logs for a nest. From 2,000 to
10,000 or more eggs are laid, depending on the size of the female.
The Brown Bullhead grows to a larger size than does the Black Bull-
head. It attains a length of about 3 inches at the end of the first
year. Lengths up to 18 inches have been reported. It may mature in
3 years. The food of the Brown Bullhead is largely insect larvae,
crustaceans, and mollusks. Fish and plant materials are also a part
of its diet.

The Northern Brown Bullhead is not common in Colorado. It
has been introduced into many waters, but survival is spotty. At pres-
ent, because of its limited distribution, the Brown Bullhead is not an
important fish in Colorado. Its distribution probably should not be
encouraged since the Black Bullhead is native to our waters, and be-
cause it, too, may become over-abundant and contribute to the rough
fish problem.

The Flathead Catfishes
Genus Pilodictis Rafinesque

Body elongate, slender, much depressed anteriorly; head large, wide and
depressed; skull covered with thick skin; supraoccipital bone entirely free from
head of second interspinal; teeth in broad bands on premaxillaries and dentaries,
the band of teeth on upper jaw continued backward on each side in an elon-
gated triangle; mouth very large; lower jaw longer than upper; dorsal fin spine
covered with thick skin; anal fin small, origin far behind anus; caudal long,
subtruncate, with numerous accessory rays; pectoral fins with broad compressed
spine, toothed on both margins.

This genus is represented by one species in Colorado.

Flathead Catfish
Pilodictis olivaris (Rafinesque)

ANAL RAYS 12 -15
Body slender, depressed forward; head extremely flat; lower jaw longer

than upper; caudal peduncle narrow and compressed; barbels short and slender,
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maxillary pair falling much short of gill opening; eye very small, 8-14 in head,
situated far forward and high up on head, and directed obliquely upward; dorsal
spine slender, its length about half height of fin, enveloped in a thick skin;
caudal fin very little emarginate; anal short, 12-15 rays; pectoral spine short
and stout, flattened dorso-ventrally, its anterior and posterior margins weakly
toothed; humeral process short, its length less than 1/3 of pectoral spine.

Color, usually dark olive, variously mottled in young, tending
toward less mottling in older adults; upper parts darker, belly yel-
lowish or grayish; fins colored about as adjacent body, usually darker
near margins; dorsal and adipose fins marbled with dark in young.

The life history is similar to the other catfishes. The Flathead
Catfish spawns in June and July in secluded hiding places in the
stream. It is primarily a river fish, being taken most frequently by
anglers in deep pools or in tail waters below dams. The young at-
tain a length of 2-6 inches in the first year. It reaches sexual ma-
turity in the fourth summer. Lengths up to 5 feet and weights up to
100 pounds have been reported. Its food is primarily fish, but it eats
all forms of aquatic animal life, such as crayfish, frogs, insect larvae,
and worms.

The Flathead Catfish is a recent introduction into Colorado
waters. Its establishment is not certain at this writing. It is one of
the largest of the catfish, and if established should provide good food
and sport.

The Stonecats

Genus Natinus Ralinesque

Body elongate; head broad and much flattened above; body behind dorsal
nearly cylindrical; skin thick and tough and appreciably villose; teeth in upper
jaw with backward projections as in Pilodictis; adipose fin grown fast to back,
separated from caudal by an incomplete notch; a poison gland at base of pec-
toral fin.

This genus is represented by one species.

Stonecat

Noturus flavus Rafinesque

ADIPOSE JOINED TO
CAUDAL

Body elongate, broad, flattened in front of dorsal fin, subcylindrical behind
it, tail compressed; head broad and flattened; upper jaw projecting; lips thick
and coarsely striate; maxillary barbels short, about half length of head; eye
small, placed high and directed well upward; dorsal fin small, spine short, about
1/3 in fin height; pectoral spine with few teeth in front, nearly smooth or
smooth behind; humeral process very short and sharp; a strong keel on back
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behind dorsal, leading to adipose fin; adipose fin deeply notched; anal rays
about 16.

Color, above almost uniform olive-green, sometimes blackish;
sides of head and body shading to yellowish-brown or yellow, belly
whitish; a saddle-like crescentic blotch of yellowish or gray behind
dorsal, and usually a large but fainter one in front of it; lips thin,
and lower barbels yellow; fins about same shade as adjacent parts,
with edges paler. •

The Stonecat rarely exceeds 12 inches in length. It prefers riffle
areas in streams with stony or rocky bottoms. It spawns in June and
July, the eggs are laid in jelly-like masses under rocks or logs. The
adult stays on guard at the nesting site.

The Stonecat is one of the smallest of the catfishes, and is rare
in Colorado. It may be found in small rivers and larger creeks in
the extreme eastern border area neighboring Nebraska. It was taken
in the Republican River near the Colorado line. While the flesh
is good to eat it is not used as food because of its small size. Fisher-
men punctured by the pectoral spines have an extremely painful
wound, since the spine is bathed in poison from a gland behind the
fin base.

The Eels
Family ANGUILLIDAE

Body serpentine or eel-shaped, covered with fine scales which are deeply
imbedded in the skin; head naked; lateral line present; skeleton osseous; verte-
brae numerous, anterior ones not modified; pelvic fins absent; no spines on fins;
dorsal and anal fins continuous with caudal; mesocoracoid absent; gill openings
much restricted, about as wide as the base of the pectoral fins; operculum small,
concealed beneath skin; mouth terminal, jaws about equal; premaxillaries ab-
sent; maxillaries lateral, separated on the median line by the coalesced ethmoid
and vomer; maxillary, mandible and vomer with cardiform teeth; air bladder
with open duct; young passing through a larval stage, the ribbon-shaped larva
being known as a Leptocephalus.

One genus represents this family in the United States.

The Eels
Genus Anguilla Shaw

Body elongate, compressed behind, covered with imbedded scales which are
linear in form and placed obliquely, some of them at right angles to others;
lateral line well developed; head long, conical, moderately pointed; teeth small,
subequal, in bands on each jaw and a long patch on vomer; tongue tip free;
lips full, with free margin behind, attached by frenum in front; lower jaw pro-
jecting; gill openings rather small, slit-like, about as wide as pectoral base and
partly below pectoral; nostrils superior, well separated, the anterior with a slight
tube; vent close in front of anal; dorsal origin at some distance from head,
confluent with anal around tail; pectorals well developed.

A single species represents this genus in Colorado and the United States.

American Eel
Anguilla rostrata (LeSueur)

Distance from front of dorsal to vent 1 1 /16 in head; pectoral 2 5/6-3 2/5
in head; head 2-21/2 in trunk; form robust.
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CONTINUOUS DORSAL, CAUDAL AND ANAL

FINS
_00••••••••=1.

NO PELVIC FINS 6-4
Color, brown, nearly plain, often tinged with yellowish, paler

below.
The life history of the Eel is a fascinating story. Only the high-

lights will be given here. The Eel lives in fresh water, in rivers and
lakes. At maturity, between 61/2 and 81/2 years, it undergoes a color
change, becoming silvery on the belly and darker above. It migrates
to the ocean and swims to an area between Bermuda and the West
Indies. The European Eel also swims to this same general area. The
Eel spawns in the depths of the ocean, reportedly as deep as a thous-
and feet. Spawning takes place in winter and early spring. The eggs
hatch near the surface and the larvae, called Leptocephalus, drift
with the current of the Gulf Stream. During this drifting period,
they grow to a length of about 3 inches. At this stage they change
their shape from the thin, flat, leaf-like form to a body form resemb-
ling the adult eel. These young Eels are called Elvers. The elvers
enter the rivers and streams where they grow to lengths up to 6 feet.
the male generally stays near the river mouths or in the lower reach-
es, while the female goes far upstream. It takes about one year for
the American Eel to change from the larva to the elver and almost

, 3 years for the European Eel.
The food of the larval Eel is plankton. The food of the adult

Eel in fresh water is almost anything. It is omnivorous, feeding on
all forms of animal foods, including mammals and birds which get
into the water, as well as plant materials.

This species is taken occasionally in the Arkansas River and has
been reported from the Rio Grande. Eels are good eating but are of
little importance in Colorado, being caught so rarely.

The Killifishes
Family CYPRINODONTIDAE

Body moderately elongate, compressed behind; head broad and flattened on
top; mouth terminal and broad, lower jaw projecting; teeth usually present on
jaws; lateral line represented only by inconspicuous pits; scales cycloid and
large; anal fin of male not modified into an intromittent organ; caudal fin uri-
forked.

This family is represented in Colorado waters by one genus.

The Killifishes
Genus Fundulus Lacepede

Body moderately elongate, little elevated, compressed behind; head broad
and flat above; mouth moderate, lower jaw projecting; jaws each with 2 or more
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rows of pointed teeth, usually forming a narrow band; oviduct of female opening
into a pouch or tube at front of anal fin; dorsal and anal fins similar in size, the
dorsal origin in front of, above or behind anal; air bladder present.

This genus is represented by two species in Colorado.

KEY TO THE SPECIES OF FUNDULUS

10.Body crossed by 11-21 vertical dusky bars; dorsal fin with 14 or 15 rays;
fins scarcely red Central Plains Killifish, Fundulus kansae

lb.Body not crossed by bars; dorsal fin with 9-11, usually 10 rays; fins edged
with red Plains Topminnow, Fundulus sciadicus

Central Plains Killifish
Fundulus kansae Garman

DORSAL RAYS 14-15

11-21 CROSSBARS

Body slender, compressed posteriorly; head moderate, snout blunt; nostrils
small, placed in front of dorsal margin of the eye; mouth terminal and some-
what dorsal, large and broad; upper jaw short; lower jaw projecting; premaxil-
laries protractile; dorsal fin longer than high, origin in the posterior half of
body, slightly in advance of origin of anal fin; dorsal rays 14 or 15, occasion-
ally 16; anal. rays 13; scales cycloid, basal radii 8-12, no apical radii; scales
58-64 along middle of side, 18-21 rows between dorsal and anal fins.

Color, greenish above, shading from dark olive-green to a silvery
white below; sides yellowish to bright orange; a dark mid-dorsal spot
just in front of dorsal fin; sides crossed by 11-21, usually 14 or 15,
dusky vertical bars which are generally narrower than the lighter
interspaces; dorsal and caudal fins more or less dusky; pectoral and
pelvic fins yellowish-white; anal fin yellowish to yellow-orange.

The Central Plains Killifish may reach a length of six inches,
but two to three inches is the average size. It spawns in late July
and early August. Spawning occurs over gravel bottoms, the eggs
being dropped to the bottom. No parental care is given. This species
feeds to a considerable extent on the surface, taking insects, etc., but
it also is known to feed on bottom forms. It darts into the bottom
muds, stirs the mud and insects up and picks out the insect larvae. It
also feeds on plankton.

The Central Plains Killifish is fairly common in the streams of
the plains area. It is of little economic importance. This fish can be
an excellent aquarium fish, since it is hardy and attractive.
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Plains Topminnow

Fundulus sciadicus Cope

DORSAL RAYS 10

NO CROSSBARS

Body short and stout, compressed behind pectorals; head depressed, quad-
rate in cross-section, top flat; eye large and prominent; nostrils small, dorsal,
on a level with anterior margin of eye; mouth terminal and horizontal; upper
jaw small, protractile; lower jaw projecting; dorsal fin small, low, its longest ray
almost equal to base of fin; dorsal fin origin well back on posterior half of
body, distinctly behind origin of anal fin in males, and almost over origin of
anal in females; dorsal rays 9-11, usually 10; anal rays 12 or 13; caudal fin
large, fan-shaped; scales large, 28-39 along middle of side, 10-12 rows from
dorsal to anal fin; no lateral line; scales cycloid, basal radii 10-15.

Color, greenish-gray to olivaceous, darker dorsally, shading to
white or cream color below, a dark narrow mid-dorsal band; dorsal
greenish; pectorals, pelvics and anal yellowish, broadly edged with
cherry-red to crimson.

The Plains Topminnow rarely exceeds three inches in length.
Its food habits are much like the Central Plains Killifish. Little else
is known of its life history.

The Plains Topminnow is a fairly common fish in the muddy-
bottomed streams of the eastern plains. It is of little importance in
fish management in Colorado.

The Livebearers
Family POECILIIDAE

The main feature of this family distinguishing it from the preceding (Cy-
prinodontidae) is the gonopodium or intromittent organ. The gonopodium is
formed by the enlargement and fusion of the 3rd, 4th and 5th anal rays, and is
a sexual organ in the males. Young are born alive.

One genus represents this family in Colorado.

The Gambusias
Genus Gambusia Poey

Body moderately elongate, becoming deep in female; head flat above,
mouth moderate, lower jaw projecting; both jaws with bonds of pointed teeth;
dorsal and anal fins short and small; the anal in advance of the dorsal; anal
fin of male modifed into intromittent organ; scole6 large; intestinal canal short;
branchiostegals 6; males very much smaller than females.

One species of this genus may be found in Colorado.
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Western Gambusia

Gambusia affinis affinis (Baird and Girard)

MALE

DORSAL RAYS 6

INTROMITTENT
ORGAN

Body robust, moderately elongate, compressed; head short, brood and flat
above; mouth terminal, lower jaw projecting; teeth in broad villiform bands;
intestinal canal as long as body; dorsal fin small, far back, 6 or 7 rays; anal
fin larger and higher than dorsal, 8-10 rays, origin of anal of male farther for-
ward than in female, anterior anal rays modified into a long gonopodium or
intromittent organ; scales large, 28-30 along middle of side, 8 or 9 rows from
dorsal to anal; top and sides of head covered with scales.

Color, light olive, each scale edged with dark; a very narrow
dark streak along sides; top of head dusky; a more or less triangular
bluish-black bar below eye; sides and belly anteriorly dusky with
dark dots; a black blotch on each side of belly, caused by black in-
ternal organs showing through skin; young specimens often uniform-
ly yellowish; fins dusky, caudal usually with cross series of dots.

The Western Gambusia is a live-bearer, bringing forth its young
alive, and from 10 to 300 are expelled at one time. The young are
about 0.4 inches long when born, and are able to swim at once. In
aquaria, the old fish often devour the young as soon as born. The
Gambusia feeds on mosquito larvae and pupae, and other insect
larvae. Vegetation in the form of diatoms, desmids and filamentous
algae are eaten also. The females may reach a length of 2.5 inches,
but the males rarely exceed an inch.

These little fishes have been introduced into many states and
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foreign countries to aid in the control of malaria. The Western
Gambusia has not been reported from Colorado as yet, but has been

taken near the Colorado border in New Mexico, and probably will
be found when the streams in this area are seined. This species will
remain extremely rare in Colorado due to the few suitable streams
for its habitation.

The Basses
Family SERRANIDAE

Body oblong, more or less compressed, dorsal and ventral outlines usually
not perfectly corresponding; scales adherent, usually, but not always ctenoid;
lateral line present, but not extending onto caudal fin; mouth large, not much

oblique; the premaxillaries protractile; supplemental maxillary may be present;
teeth conical or pointed, in bands, present on jaws, vomer and palatines; no
canine teeth; anterior vertebrae without trarsverse processes; pelvic fins thoracic,
usually I, 5; dorsal fins confluent or not, spines 11-XV, soft rays 10-30; anal fin
short, spines, if present, always Ill, soft rays 7-13; gill membranes separate, free
from isthmus; branchiostegals normally 7 (occasionally 6); che2ks and opercles
scaled; preopercle more or less toothed, rarely entire; opercles usually ending in
one or two flat spine-like points; air bladder small, and adherent to abdominal
wall; stomach caecal, with few or many pyloric appendages; intestine short.

One genus is represented in Colorado waters.

The White Basses
Genus Lepibema Rafinesque

Body deep and compressed; lower jaw projecting, no supplemental maxil-
lary; lower margin of preopercle weakly toothed; base of tongue N,vihi teeth;
dorsal fins entirely separate; anal rays 111, 11-13, the spines graduated in size,
the first about half the length of the second, the second about half the length
of the third.

One species represents this genus in Colorado waters.

White Bass
Lepibema chrysops (Rafinesque)

DORSAL FIN DOUBLE

ANAL SPINES 3

Body deep and compressed, back elevated; profile angled at nape; head
subconic, flattened at sides; mouth terminal, oblique, maxillary reaching middle
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of eye, lower jaw projecting; gill rakers as long as gill filaments; teeth on base
of tongue, in one patch, a patch also on each side of tongue; margin of sub-
opercle with deep notch; head scaled to between nostrils; preopercle weakly
toothed; dorsal fins separate, dorsal rays IX-I, 13 or 14; anal rays III, 11-13,
anal spines graduated in size as in genus description; scales 8 or 9, 52-57; 13
or 14; scales strongly ctenoid; lateral line nearly straight; cheeks and opercles
scaled, rows 10 to 12.

Color, silvery dark gray to black on top, tinged with golden be-
low; sides with narrow dusky lines, about 5 above lateral line, 1 along
it, and varying numbers below, these lines are more or less interrupt-
ed and transposed.

White Bass appear to prefer the deeper portions of lakes, but is
found along the sandy and gravel shallows during feeding periods.
Clear, clean, deep water with sand and gravel bottom produce bet-
ter populations of White Bass. The White Bass is a rapid grower,
reaching 4 to 6 inches the first year, and 12 to 14 inches near the end
of its third year of life. However, it is short-lived, few living
beyond four years. Egg production is tremendous. Egg counts from
650,000 to 970,000 have been reported. Spawning is believed to be in
May or June. The young feed primarily on plankton forms and small
insects and their larvae. The adult fish live primarily on fish, insects
and crustaceans. It feeds generally from 7 a.m. to 10 a.m., and
from 4 p.m. until dark, in schools just below the surface, and is
known to feed best on warm sunshiny days. During the bright day-
light hours it may be found in deeper water and is commonly
taken by trolling with the bait just a few inches off the bottom.

This species is a recent introduction into Colorado reservoirs on
the eastern plains. If as successful as are present indications, it should
become a very valuable game fish. The White Bass is an excellent
food fish. The flesh is firm and white.

The Sunfishes
Family CENTRARCHIDAE

Body oblong or subcircular, compressed; the regions above and below axis
nearly equally developed and corresponding; mouth terminal; teeth small, in
villiform bands on premaxillaries, lower jaw, vomer, occasionally on palatines,
tongue, pterygoid, and hyoid; no canine teeth; premaxillaries protractile; maxil-
lary with a supplemental bone in large-mouthed forms, sometimes minute or
obsolete in small-mouthed forms; preopercle entire or nearly so; opercle ending
in 2 points or a single long flap; branchiostegals 6, rarely 7; lower pharyngeals
separate, their teeth conic or paved; gill membranes separate, free from isthmus;
gill rakers variously formed, armed with teeth; body, opercles and cheeks scaled;
lateral line present; dorsal fins confluent, anterior dorsal with IV-XIII spiny rays;
anal fin large, with spines and numerous soft rays; intestines short, 5-10
pyloric caeca.

This family is represented in Colorado waters by 5 genera: Mieropterus,
the Black Basses; Choenobryttus, the Warmouths; Lepomis, the Sunfishes;
Ambloplites, the Rock Basses; Pomoxis, the Crappies.

KEY TO THE GENERA OF CENTRARCHIDAE
la. Anal spines Ill.
2a. Body depth about one-third standard length; scales moderate,

more than 58 in lateral line  Black Bosses, Mieropterus, Page 77
2b. Body depth usually one-half to two-thirds standard length; scales
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large, 53 or fewer in lateral line.

3a. Teeth on tongue and pterygoids Warmouths, Chaenobryttus, Page 79

3b. Teeth absent on tongue and pterygoids Sunfishes, Lepomis, Page 80

lb. Anal spines V or more.
4a. Dorsal spines XI or XII; anal base about half dorsal base

length; 9-11 anal soft rays _ _ _ Rock Bosses, Ambloplites, Page 85

4b. Dorsal spines V-VIII; anal base about equal to dorsal fin

base length; 16-19 anal soft rays _ Crappies, Pomoxis, Page 86

The Black Basses
Genus Micropterus Lacepede

Body oblong, compressed, back not much elevated; head oblong, conic;

large, oblique mouth with long and broad maxillaries, and strong projecting

lower jaw; supplemental maxillary very broad; teeth on jaws, vomer and pala-

tines in broad villiform bands; tongue usually without teeth; posterior margin of

opercle with 2 broad points; preopercle entire; brarchiostegals usually 6; gill

rakers slender; scales moderate, ctenoid; lateral line complete; dorsal fins partly

divided by notch; dorsal spines X; anal spines III; anal fin smaller than dorsal;

caudal fin emarginate.
This genus has two representatives in Colorado waters.

KEY TO THE SPECIES OF MICROPTERUS

la. Upper jaw extending beyond middle of eye but not to hind margin (mouth

closed); 68-81 scales in lateral line; cheek scales 14-18 rows; dorsal fin

shallowly emarginate, shortest spine at emargination being more than half

the longest; young with base of caudal yellow succeeded by a dark band

and the edge of fin clear white 
Northern Smallmouth Bass, Micropterus dolomisui do!omieui

lb. Upper jaw extending beyond hind margin of eye in adult (mouth closed);

58-69 scales in lateral line; 9-12 rows on cheek; dorsal fin almost divided,

the shortest spine at the emargination being less than half the longest;

young without marked band on caudal
Northern Largemouth Bass, Micropterus salmoides salmoides

Northern Smallmouth Bass
Micropterus dolomierli (101(Imicui (Lacepe(1e)

SHALLOW NOTCH

MAXILLARY
TO BACK
OF EYE

Body ovate-fusiform, compressed, becoming deeper with age; mouth large,

terminal, angle of mouth when closed reaching the level of the anterior margin

of eye; maxillary never extending behind eye; premaxillaries protractile; lower

jaw slightly longer than upper; dorsal fin less deeply notched than M. s.
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salmoides; spinous dorsal long and low, 9th dorsal spine about half as long as
the 5th; 5th spine about 4 in head; dorsal fin rays X, 13-15; anal fin rays Ill,
10-12; scales 10 to 12, 68-81, 19 to 22; lateral line complete; scales on cheek
in 14-18 rows.

Color, olivaceous with bronze to silvery lustre, dorsal darker,
with faint marbling of darker olive-green above lateral line, and 10-
15 more or less distinct olive-green bars below it; no distinct lateral
stripe; belly and breast pale bluish-gray to whitish; 3-5 olive-green
bars from eye across cheeks and opercles, one bar from eye forward
to end of snout; caudal fin of young yellowish to base, followed by
a black band, and the free margin whitish; iris reddish-brown.

The rate of growth of the Northern Smallmouth Bass varies with
the amount of food, temperature of the water and other factors, but
generally the Smallmouth reaches a length of 10 inches in its third
summer of life. Lengths up to 24 inches, with weights over 6 pounds
have been reported, but fish over 3 to 4 pounds are rare in most
waters. The male Smallmouth builds a nest in gravel. The nest is
usually shallow, saucer-shaped and two to three feet in diameter.
Nest building begins when the water temperature reaches 60° F., egg
laying when the temperature reaches 62-65° F. The number of eggs
varies with the size of fish, but from 2,000 to 10,000 eggs have been
counted. The spawning period in Colorado would probably be in
July. The food of the adult Smallmouth includes fish, crayfish, larger
insects. The younger fish take plankton, especially copepods and
cladocerans, along with insects.

The Northern Smallmouth Bass has been introduced in some
Colorado reservoirs but it is rarely taken. This Smallmouth prefers
clear, cool lakes with a bottom having plenty of gravel. In streams,
it prefers quite rapid streams with gravel bottoms. It is not found in
sluggish, muddy warm-water streams. Not many waters in Colorado
are suited to the Smallmouth, and thus it will never be an important
species for the angler.

Northern Largemouth Bass
Micro pterus salmoides salmoides (Lacepede)

DEEP NOTCH

MAXILLARY
BEYOND EYE

Body ovate-fusiform, compressed, becoming somewhat deeper with age;
head large; mouth terminal, very large, the maxillary in adult reaching beyond
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the eye; angle of mouth when closed reaching to behind the eye; premaxillaries
protractile; lower jaw slightly longer than upper; spinous and soft dorsals sepa-
rated by a very deep notch, narrowly united at base, much less than in M. d.
dolomieui; last spine of dorsal more than 1.3 length of the fifth; dorsal fin rays
X, 12 or 13; anal fin rays Ill (occasionally II), 10 or 11; scales 8 or 9, 58-69,
14 to 18; lateral line complete; scales on cheeks 9-12 rows.

Color, olive-green, darker dorsally, sides with a metallic lustre,

belly opaque to greenish-white; a well defined lateral band of black

in both young and adults; below and above the lateral band some

additional blackish spots; as fish grow older, the black lateral band

breaks up and grows fainter, the color becoming more uniformly

dark green; three dark stripes across cheeks and opercles; caudal fin

pale near body, blacker toward margin with whitish tip; iris a dull

reddish.
The Northern Largemouth Bass prefers shallower lakes which

contain more vegetation and does not need gravel for spawning. The

water temperatures may also be higher than required for the Small-

mouth Bass. The Largemouth Bass grows to a larger size than the
Smallmouth. It may attain a length of 10-12 inches in its fourth sum-
mer of life. In the warm waters of the southern states, Largemouths
ranging up to 22 pounds have been caught. In northern waters, 10
pounds appears to be maximum. The food of the Largemouth in-
cludes fish, crayfish, frogs, and insects. As with the Smallmouth, the
food of the young fish is primarily plankton and small insects, then
larger insects and finally, mainly fish and larger invertebrates and
vertebrates. The Largemouth male prepares a nest in the vegetation
beds, exposing roots of plants. The eggs are deposited in the large
depressions and adhere to the roots. The water is usually 65-68° F.
when the Largemouth begins spawning. Egg counts up to 26,000
have been made. The spawning period in Colorado is late June and
early July depending upon water temperatures.

The Northern Largemouth Bass is widely distributed over the
eastern plains reservoirs and was one of the first species to be intro-
duced into Colorado waters. The Largemouth is fairly good eating
and larger specimens are prized by anglers.

The Warmouths
Genus Chaenobryttus Gill

Body oblong, moderately elevated, compressed; mouth large; maxillary
broad; supplemental bone well developed; lower jaw projecting; teeth on tongue,
vomer, palatines; branchiostegals 6; preopercle entire; opercle convex; dorsal
spines X; anal spines Ill.

One species represents this genus in Colorado waters.

Warmouth Bass•
Chaenobryttus coronarius (Bartram)

Body heavy, deep, moderately elongate; head large, snout about equal to
eye; mouth large; maxillary reaching posterior border of eye; opercular spot as
large as eye; dorsal fin rays X, 9 or 10; anal rays Ill, 8 or 9; dorsal spines
low, longest about as large as distance from tip of snout to middle of eye;
pectoral fins not reaching anal fin; pelvics nearly reaching anus; base of dorsal
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TEETH ON TONGUE AND PTERYGOIDS

twice length of anal; scales 6 or 7, 38-46, 11 or 12; lateral line complete;
6-8 rows of scales on cheeks.

Color, dark olive-green with slight brassy lustre; sides mottled or
indistinctly barred with bluish and dusky; ventral parts yellowish to
greenish; four or five bluish or reddish streaks radiating from pos-
terior margin of eye across operculum; top of head dusky gray; eye
crimson to purplish; fins grayish to olivaceous, more or less irregu-
larly speckled.

The Warmouth Bass prefers ponds and streams that are muddy.
In some areas it is known as the Mud Bass. This fish may attain a
length up to 10 inches. In general, the Warmouth will attain a
length of 6 inches in its 4th summer of life. It builds nests and fol-
lows the general life history of the other sunfishes. The food of the
Warmouth is small crustacea, insects, minnows and other small fishes.

The Warmouth Bass was introduced into Colorado in 1894. It
was not very successful. Recent records are lacking, but it may pos-
sibly be found in some isolated areas. The flesh is edible, but of
poorer quality than other sunfishes, and is not preferred by anglers.

The Sunfishes
Genus Lepomis Rafinesque

Body oblong or ovate, deep and compressed; mouth moderate or small,
jaws about equal; maxillary narrow, the supplemental bone reduced to a rudi-
ment or lacking; teeth on vomer and usually on palatines; no teeth on tongue
or pterygoids; lower pharyngeals narrow, teeth spherical or paved, all or nearly
all sharp, few or none of them conical; preoperculum entire; operculum ending
behind in a convex flap; scales moderate; dorsal fin continuous, with X spines;
anal with Ill spines; caudal fin emarginate.

This genus is represented in Colorado by 4 species.

KEY TO THE SPECIES OF LEPOMIS
la. Pectoral fins short, rounded, contained about four times in standard length

Green Sunfish, Lepomis cyonelluslb. Pectoral fins long and pointed, contained about three times in standard
length.
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2a. Opercular bone stiff posteriorly; gill rakers short and stout; red spot on

opercle; cheeks with prominent blue and orange stripes in life
  Pumpkinseed, Lepomis gibbosus

2b. Opercular bone flexible posteriorly; gill rakers long and 
slender.

3a. Opercular bone extending almost to margin of "ear flap"
; flap long,

thin, bluish-black; anal soft rays 10-12  
  Northern Bluegill, Lepomis macrochirus macrochirus

3b. Opercular bone extending only to middle of "ear flap"; flap 
red or

white-margined; anal soft rays 7-9
Orangespotted Sunfish, Lepomis humilis

Green Sunfish

Lepomis cyanellus Rafinesque

MOUTH LARG

PECTORAL
ROUNDED,
SHORT

Body oblong, somewhat elongate, becoming shorter and deeper with age;

dorsal outline more curved than ventral; head broad and flat above; mouth very

large, maxillary broad and flat with small supplemental bone, reaching to middle

of eye; lower jaw projecting beyond upper; teeth on vomer and palatines; lower

pharyngeals narrow but strong, the teeth long and bluntly pointed; flexible mar-

gin of opercular flap fleshy, broad behind and below, narrow above; gill rakers

long and stiff, longest about half eye diameter; dorsal fins continuous, the

spinous being less than half the height of the soft portion; dorsal rays IX or X,

10-12; anal rays III, 9 or 10; pectorals short, rounded behind; scales large,

6 to 8, 45-50, 15 to 17; scales on cheeks in 7-10 rows.

Color, olivaceous, taking on a yellowish or coppery tinge below;

top of head, premaxillaries and preopercles dark bluish-green, the

opercular region marked with numerous light blue blotches; each

scale usually with a blue or green spot and more or less edged in gilt,

giving an appearance of pale lateral streaks; dusky vertical bars are
often present; dorsal, anal and caudal fins greenish-yellow to olivace-

ous, the last 3 to 5 rays of anal and dorsal fins crossed near the base

with broad, ill-defined, black spots; iris red; opercular spot dark blue

to black; membrane margin of opercle coppery to purplish.
The Green Sunfish is found in a wide variety of habitats, from

small streams and ponds to larger reservoirs. This sunfish does not
attain a very great size, 6 to 8 inches being maximum, although rec-
ords have been given of fish up to 10 inches. However, it is doubtful
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if it gets much over 8 inches in Colorado. Little is known of its rate
of growth. The Green Sunfish build nests in colonies in shallow
waters along shore, especially in graveled areas. The small saucer-
shaped nests vary from 8 to 16 inches in diameter. Spawning is from
early July to at least mid-August. The number of eggs will vary with
the size of the fish, but probably 2,000 to 10,000 eggs may be laid.
The male guards the nest. The food of the Green Sunfish is insect
larvae, crayfish, worms, insects and fish.

The Green Sunfish ranges in the streams and reservoirs, particu-
larly in the eastern part of Colorado. It is of little economic value
since it seldom reaches a large size in any great numbers.

Pumpkinseed

Lepomis gibbosus (Linnaeus)

MOUTH
SMALL

RED
AND WHITE
BORDER ON
EARFLAP

Body short, deep and compressed, profile steep, convex, usually an angle
above eye; head small, snout somewhat snubbed appearance; mouth small, jaws
equal; maxillary reaching front of eye; no palatine teeth; no supplemental
maxillary bone; lower pharyngeals deep and broad, with inferior and lateral
prominences, teeth short and stout, upper surfaces bluntly rounded or paved;
opercle quite firm behind, the bony portion distinct from a broad pale fleshy
margin; gill rakers short and soft; dorsal fin rays X, 11 or 12, the spines rather
high, the highest 2-2.5 in head; anal fin rays III, 10 or 11; pectorals long, as
long as head; pelvic fins reaching to and a little past first anal spine; scales 5
or 6, 35-47, 13 or 14, 4 or 5 rows on cheek.

Color, exceedingly brilliant and somewhat variable, olive to
grassy-green above, the back finely dusted with gold or emerald; sides
with numerous blotches of olive to copper color, belly orange-yellow,
cheeks orange with 4 or 5 wavy blue or emerald streaks; the lower
fins orange, dorsal bluish and orange-spotted; flap of opercle velvety
black behind, a definite red spot on fleshy margin.

The life history of the Pumpkinseed so closely parallels that of
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the Bluegill that no details will be given here. The reader is re-
ferred to the section on the Bluegill for this information.

This fish was introduced into Colorado and is not widely dis-
tributed.

Orangespotted Sunfish

Lepomis humilis (Girard)

7-9 ANAL SOFT RAYS

SIDES WITH ORANGE SPOTS

Body elongate, compressed, dorsal outline somewhat more curved than
ventral; head large; mouth moderate, maxillary extending past front of orbit,
never to its middle; jaws about equal; lower pharyngeals narrow, very weak, the
teeth slender and very acutely pointed; opercular bone sharply rounded back-
ward, the membranous flap long and broad and very thin; gill rakers long; dorsal
fin rays X, 10 or 11, the spinous and soft portions about equal in height, spines
slender, the longest about 2.5 in head of adults; anal fin rays III, 7 to 9; scales
large, 4 or 5, 32-42, 11 to 13; scales on cheeks in 5 or 6 rows; sensory pores
on head very large; pectoral fins a little shorter (1-1.3) than head.

Color, light olive, the sides sprinkled with fine dots of gold and
emerald., belly deep orange, dusted with brown; sides with about
20-30 orange spots irregularly distributed, their color in males deeper
and brighter than in females; black on opercular flap confined to
membrane, pale margin of membrane quite wide, its color variable,
pale lavender, pink or light crimson; spinous dorsal with narrow edg-
ing of crimson and soft portion with wide margin of orange in male;
pelvic and anal fins orange, distal part of anal dusky, pectoral fins
plain.

The Orangespotted Sunfish seldom attains a length over 4 inches.
Fish 21/2 inches long have been found to be three years old. The
male Orangepotted Sunfish constructs small nests in sand and gravel
areas and guards the nest following deposition of eggs. From 25 to
500 eggs may be laid by the female. Spawning may begin in late
spring and continue most of the summer. The food of the fish is
primarily small insects and larvae, small crustaceans and occasionally
small fish.
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The Orangespotted Sunfish is found in limited numbers in Colo-
rado. It is found in both lakes and streams in warm-water areas. It
is of no economic value since it rarely is taken by anglers. It is the
smallest member of the sunfish family in Colorado and one of it;
prettiest. It makes an attractive aquarium fish.

Northern Bluegill

Lepomis macrochtrus macrochnus Rafinesque

SMALL
MOUTH

LONG,
SOFT, BLACK
EARFLAP

BLACK
SPOT

Body short and deep, compressed, the young more slender, the adult br)ad-
ly oval; dorsal outline more curved than ventral; profile steep, not shurply
angled at nape; head moderate; mouth small, very oblique, jaws equal; maxil-
lary scarcely reaching front of orbit; supplimental maxillary very rudimentary or
wanting; no teeth on palatines; lower pharyngeals narrow and weak, the teeth
sharp and slender; opercle prolonged backwards in adult, wide and bluntly
rounded posteriorly, membrane margin very narrow or entirely wanting; gill
rakers long and slender; dorsal fin rays X, 10 to 12, usually 11, spines long,
about 2 in head in adult; anal fin rays III, 10-12; pectorals long and pointed,
about equal to head; scales large, 6 or 7, 38-48, 13 or 14, scales on cheeks in
5 rows.

Color, olive-green to dark on back, sides paler, top of head dark
greenish; opercles and cheek bluish; opercular flap rich velvety black,
a small whitish spot near the base; sides crossed with 5-7 indistinct
greenish vertical bars; belly yellow or brownish to coppery red in
breeding males; fins all greenish in color, pectorals palest, reddish at
base, a large black spot at base of posterior rays of soft dorsal and
anal fins; young specimens are lighter in color than adults, usually
silvery, sometimes with a purplish sheen, vertical bars more distinct
in young, spot at base of dorsal less distinct, sometimes wanting.

The Northern Bluegill prefers lakes, but is readily adaptable to
streams and ponds. It is more numerous in clear, clean waters having
sand and gravel bottoms and an abundance of vegetation. The life
history of the Bluegill is one of the best known of all our fishes. It
is a popular and widely distributed fish. It attains a length up to / 2
inches and a weight a little over a pound, although record fish of
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21/2 pounds have been reported. Normally the Bluegill attains a

length of 6 inches in its fourth summer of life. Bluegills spawn 
from

late spring through August. The male builds a nest on sand or gra
vel

shoals, in 12 to 40 inches of water. Nests are usually in colonies, a
nd

are saucer-shaped, 12 to 18 inches in diameter, and 2 to 6 inches deep.

Eggs are deposited in these depressions by the female and are left to

be guarded by the male. A 71/2-inch female will lay about 18,000

eggs on the average. The food of the Bluegill consists mainly of in-

sects and insect larvae, plankton, and some plant material.

The Bluegill is not a native of Colorado, but was introduced by

the early fish commissioners. It is found in many parts of the state.

This fish is an excellent panfish, and delicious eating. It provides

fine sport fishing from cane pole to fly rod enthusiasts. In the absence

of adequate predator species, however, it tends to become too abund-

ant with resulting stunting in growth. Under proper management,

it may be a very good fish.

The Rock Bosses
Genus Ambloplites Rafinesque

Body oblong, moderately elevated, compressed; mouth large, maxillary

broad, supplemental bone well-developed; lower jaw projecting; teeth 
on vomer,

palatines, tongue, pterygoids; teeth on tongue in a single patch; pharyngeal

teeth sharp; branchiostega Is 6; opercle ending in 2 flat points; preopercle

toothed at its angle; gill rakers long, strong and toothed; anal spines 
normally

VI; dorsal fin much larger than anal, with X-X I I low spines.

One species represents this genus in Colorado waters.

Northern Rock Bass

Ambloplites rupestris rupestris (Rafinesque)

6 ANAL:SPINES

Body oblong, rather robust and moderately compressed; profile scarcely

angled at nape; head large; mouth large, lower jaw slightly longer than upper;

maxillary extending past middle of eye; a single patch of teeth on tongue; two

flat points on posterior edge of opercle; preopercle toothed on angle; few gill

rakers, 7-10, developed on lower part of arch; dorsal fin long, XI (occasionally

XI I ) spines, 10-12 soft rays, longest spine 3
1/4-3 1/2 in head; anal fin rays VI,

10 or 11; scales large, 6 to 8, 38-45, 11 to 13; scales on cheeks in 6-8 rows.
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Color, olivaceous, body above lateral line irregularly mottled
with black, conspicuously tinged with brassy; the young irregularly
barred and blotched with black and with very little brassy; each
scale of sides with a dark spot or bar, these forming interrupted
black stripes; a black opercular spot; top of head dark green; belly
bluish-white with dark dots; iris red; dark mottlings on soft dorsal,
anal and caudal.

The Northern Rock Bass prefers clear rocky streams but may be
found in lakes, especially if there is a rocky bottom. Rock Bass at-
tain a length of 6 inches in its 4th summer of life on the average.
Lengths over 10 inches are rare. The life history of the Rock Bass is
similar to that of the other sunfishes. Nests are built and guarded by
the males. Females deposit about 5,000 eggs on the average, as many
as 9,000 having been reported. Food of the Rock Bass is mainly large
insects, small crayfish and fishes.

The Northern Rock Bass is very rare in Colorado. It is reported,
at present from the vicinity of Las Animas. It is a good food fish and
provides good angling when abundant. In Colorado, due to its scar-
city, it is of little importance.

The Crappies
Genus Pomoxis Rafinesque

Body moderately elongate, strongly compressed, the snout projecting; mouth
large, oblique, maxillary with a large supplemental bone; teeth on vomer, pala-
tines, entopterygoids and tongue; lower pharyngeals narrow, with sharp teeth;
gill rakers numerous, long and slender; opercle emarginate; preopercle and pre-
orbital finely toothed; fins large, dorsal fin smaller than anal; dorsal fin spines
VI-VIII, graduated; anal spines VI; pelvics with strong spine and closely inserted.

This genus is represented by two species in Colorado, both of which are in-
troduced.

KEY TO THE SPECIES OF POMOXIS
Ia. Dorsal spines usually VI; length of dorsal fin base less than distance from

origin of dorsal fin to eye; body more definitely cross banded__
White Crappie, Pomoxis annularis

lb. Dorsal spines VII or VIII; length of dorsal fin base about equal to distance
from origin of dorsal fin to eye; body more mottled 
 Black Crappie, Pomoxis nigromaculatus

White Crappie
Pomoxis annularis Rafinesque

Body elongate, compressed, back elevated, the profile long and quite strong-
ly S-shaped; head long, snout visibly longer than eye; mouth large, oblique,
maxillary reaching past the pupil; eye 4.5-5 in head; dorsal fin rays VI (rarely
VII), 15; the dorsal fin origin farther back, the distance from tip of snout to
origin contained 1.6-1.8 in body length; anal fin rays VI (rarely V), 17-19;
pelvic fins extend past first anal spine; scales 6, 43-48, 12, 4 or 5 rows on
cheek.

Color, silver-olive, mottled with green, the dark marks chiefly on
upper part of body and having a tendency to form narrow vertical
bars; dorsal and caudal fins marked with green; anal fin pale, nearly
plain; belly silvery white.
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6 DORSAL SPINES

BODY CROSSBANDED WITH SPOTS

The White Crappie does not appear to have specific habitat.
being taken in streams, rivers, ponds and lakes. The White Crappie
may attain a length of 16 inches, but the usual lengths are less than
12 inches. Weights to nearly 4 pounds have been reported. On the
average, White Crappies will attain a length of 6 inches late in their
second or early in their third summer of life. Like the other sun-
fishes, the White Crappie is a nest builder, usually in deeper water,
3 to 6 feet in depth, preferably on gravel bars. A 71/2-inch female
was reported to contain nearly 15,000 eggs. It spawns in mid-July.
The White Crappie feeds mainly on insects, crustaceans and fish.

The White Crappie is not very abundant in Colorado. It is
found in some reservoirs, particularly on the eastern plains. It is an
excellent panfish with firm flesh and a delicate taste, and provides
good angling.

Black Crappie
Porn oxis nigromacu laI us (LeSueur)

7-8 DORSAL SPINES

BODY MOTTLED BY SPOTS
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Body oblong, elevated, much compressed; profile shorter and less promi-
nently S-shaped than P. annularis; head long, but snout not visibly longer than
eye; mouth smaller than in P. annularis, oblique, maxillary reaching about to
posterior edge of pupil; eye 4-4.5 in head; dorsal fin rays typically VII (oc-
casionally VIII, very rarely VI), 15; the dorsal fin origin farther forward, the
distance from tip of snout to origin contained 1.8-2 in body length; anal fin
rays VI, 16-18; pelvic fins extend past second anal spine; scales 6, 38-44, 12,
6 rows on cheek.

Color, upper parts olivaceous, silvery white to yellowish below;
body everywhere spotted with dark green or blackish, no distinct
vertical barring, much iridescence everywhere, chiefly emerald and
bluish; cheeks and opercles slaty; a dark spot on opercle above and a
smaller one below looking like a spinous extension of the opercle;
pupil a bright blue, iris brown, lavender or purplish with narrow
inner ring of gold; outer portion of soft dorsal and caudal fins with
numerous whitish spots, inner portion reticulated with dark.

Although the Black Crappie is found in streams, rivers, ponds,
and lakes, it prefers clearer water than the White Crappie. The
growth and other life history follows that of the White Crappie.

The Black Crappie is more abundant and more widely dis-
tributed than the White Crappie on the eastern plains. It is also a
good panfish and affords some excellent fishing.

The Perches
Family PERCIDAE

Body more or less elongate, terete or compressed, dorsal and ventral out-
lines more or less unlike; scales rather small, always ctenoid, adh3rent; lateral
line usually present, not extending onto caudal fin; mouth terminal or inferior,
small to large; premaxillaries protractile or not; no mesocorocoid; branchiostegols
6 or 7; gill rakers slender, toothed; opercle usually ending in a single flat spine;
supplemental maxillary not distinct; jaws, vomer and palatines with bands of
teeth, usually villiform, but sometimes with canines; vomer and palatines oc-
casionally without teeth; lower pharyngeals separate, with sharp teeth; pyloric
caeca few; anal papilla usually more or less developed; air bladder small, ad-
herent, or wanting; pelvic fins thoracic, I, 5; 2 dorsal fins, usually separate;
spiny dorsal with VI-XV spines; anal spines I or II.

This family is represented in Colorado waters by 4 genera: Perca, the
Perches; Stizostedion, the Pikeperches; Percina, the Logperches; and Etheostoma,
the Darters.

KEY TO THE GENERA OF PERCIDAE
la. Preopercle strongly toothed, mouth large; upper jaw extending to

below middle of eye; no genital papilla; bronchiostegals 7.
2a. Canine teeth well developed; pelvic fins widely separated (dis-

tance between bases approximately as wide as one pelvic fin
base)   Pikeperches, Stizostedion, Page 89

2b. No canine teeth; pelvic fins closely approximated (distance be-
tween fins much less than width of pelvic fin base) 
  Perches, Perca, Page 90

lb. Preopercle smooth-edged; upper jaw not extending to below middle
of eye; genital papilla well developed; branchiostegals 6.
3a. Snout conic, pig-like, projecting beyond mouth 

Logperches, Percina, Page 91
3b. Snout blunt, not pig-like, not projecting beyond mouth____
  Darters, Etheostoma, Page 92
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The Pikeperches

Genus Stizostedion Rafinesque

Body elongate, moderately compressed, profile long and straight; head slend-
preopercle toothed, the teeth below pointed forward and widely spaced; opercle
with one or more spines; teeth in villiform bonds, the jaws and palatines with
canines; pseudobranchiae well developed; pyloric caeca 3-7; dorsal fin spines
XII-XV, soft rays 17-21; anal spines II, soft rays long, 11-14; pelvic fins well
separated, the space equal to base, pelvic spine slender, closely attached to soft
rays; branchiostegals 7.

One species represents this genus in Colorado.

Yellow Walleye

Stizostedion vitreum vitreum (Mitchill)

CANINE
TEETH

NO CROSSBANDS

Body elongate, fusiform, back broad; mouth large, premaxillary protractile;
er and tapered; eye large and prominent; mouth large, terminal, little oblique,
maxillary extends past bock of pupil; cheeks and upper surface of head nearly
naked; both jaws with large canine teeth; dorsal spines high, more than half
length of head; dorsal fins well separated, interspace greater than eye diameter,
soft dorsal nearly as long as spiny dorsal; anal fin longer than high; spines in first
dorsal XI I-XIV, total rays 19-22 in second dorsal; anal spines II, soft rays 12-14;
scales small 10 to 12, 80-132, 20 to 25; lateral line complete.

Color, olivaceous above, shading to almost white below; sides
brassy, mottled with dusky spots, sides of head marbled; spinous dor-
sal with a narrow inky black margin, a dark blotch at base of spinous
dorsal; soft dorsal reticulate or indistinctly barred; caudal with in-
definite bars, pelvics and anal whitish with green tinge; base of pec-
toral dusky, but without distinct dark blotch; eye brown, golden-
yellow toward center, cornea milky-white, hence name "walleye."

The Yellow Walleye may attain a length up to 30 inches and a
weight of 12 pounds. A length of 12 inches is usually reached early
in the third summer of life. The Walleyes spawn early in the spring
when water temperatures reach 450 to 50° F. Reproduction takes
place at night and in water 1 to 5 feet deep over rock reefs, gravel or
rubble, or even sand bars. The eggs are very small, 150,000 or more
to a quart. A 17-inch fish will lay about 50,000 eggs, a 30-inch fish
about 500,000. The Yellow Walleye is a good predator and is being
established in Colorado for this reason. The food of the adult con-
sists mainly of fish, with some crayfish, frogs, snails, and other items.
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The young fish feed extensively on plankton, soon shifting to insect
larvae and insects and small fish.

The Yellow Walleye is the largest member of the perch family
and is being reintroduced into some eastern reservoirs. It is largely
confined to larger rivers and lakes. It is an excellent food fish, the
flesh being firm, white, and flavorsome. Walleyes provide some of
the best fishing to be found in the angling world.

The Perches

Genus Perca Linnaeus

Body oblong, somewhat compressed, back elevated; mouth moderate, termi-
nal, protractile premaxillaries; cheeks scaly, opercle nearly naked; opercle with
single spine; preopercle and shoulder girdle toothed; teeth in villiform bands on
Jaws, vomer and palatines; no canine teeth; branchiostegals 7; gill membranes
separate; pseudobranchiae small, but perfect; pyloric caeca 3-7; dorsal fins
entirely separate, first with XII-XVI spines; anal fin with II slender spines, well
separated from soft rays; pelvic spines well developed; pelvic fins closely in-
serted; air bladder present; caudal fin emarginate.

This genus is represented in Colorado by one species.

NO CANINE
TEETH

Yellow Perch

Perca flavescens (Mitchill)

SOFT DORSAL WITH
SPINES

BODY CROS S BANDED

Body somewhat elongate, distinctly compressed; back elevated, highest at
origin of spiny dorsal; profile convex from dorsal to occiput, then concave an-
teriorly; snout projecting a little longer than eye; mouth somewhat oblique,
maxillary not quite reaching middle of orbit; premaxillaries protractile; dorsal
fins separate; spinous dorsal the longer, XII-XIV spines; soft dorsal with 11 or
Ill spines and 12-14 rays; anal fin with II spines and 7 or 8 rays; scales 6 or
7, 57-68, 15 to 18; cheeks scaled, 8-10 rows.

Color, brassy-yellow shading into olive green dorsally, ventral
parts almost white; sides with 6 or 7 broad, dark bars, which extend
from back to below axis of the body; top of head bluish-green;
spinous dorsal dark grayish-green, spines lighter; soft dorsal and
caudal greenish; pelvics and anal hyaline white, rays and spines yel-
lowish to orange; pectorals greenish-yellow.

-- 90—



The Yellow Perch may grow to lengths up to 21 inches and a
weight of 33/4 pounds. Normally, however, the Perch seldom grows
over 12 inches and a weight slightly over a pound. In Colorado, it
usually reaches a length of 6 inches early in its 3rd summer of life.
The Yellow Perch spawns early in the spring, in late April and early
May. The eggs are laid in long gelatinous strings, woven among sub-
merged vegetation, brush and other extraneous bottom materials.
The eggs are small and run 25,000 to 30,000 per quart; a 10-inch
female may lay as many as 50,000 eggs. Natural foods of the Yellow
Perch include insects, insect larvae, plankton, small crayfish, snails,
scuds and small fishes.

The Yellow Perch, although an introduced species, is probably
the most abundant fish in Colorado. It is widely distributed in al-
most all warm waters. The Yellow Perch is found in streams, rivers,
ponds and lakes, in both deep and shallow areas. It is an excellent
fish for both eating and catching and is a favorite everywhere.

The Logperches

Genus Percina Haldeman

Body elongate, sub-cylindrical; mouth small and inferior; premaxillaries not
protractile; teeth on vomer and palatines; belly with a row of enlarged plates,
which fall off leaving a naked strip; head depressed, rather pointed; snout pig-
like; pyloric caeca 6; pseudobranchiae present, rudimentary; dorsal fins sepa-
rated; spinous dorsal largest, XIII-XVII spines; soft dorsal longer than anal;
anal fin with II spines, the first the shorter.

One species represents this genus in Colorado waters.

Log pe rc h

Percina caprodes (Rafinesque)

13-17 DORSAL SPINES

SNOUT
PROJECTING,
PIG-LIKE

Body cylindrical, elongate; head long, pointed; snout long, conic, pig-like;
mouth small, inferior, overhung by snout; maxillary reaching scarcely to posterior
nostril-opening; lower jaw shorter than upper; gill membranes narrowly connect-
ed; dorsal fin rays XIII-XVII-12-17; anal rays II, 10 or 11; cheeks, opercles
and nape scaled; chest naked; separation of pelvics about equal to width of
their base; scales 9 to 11, 83-95, 12 to 14; lateral line usually complete.

Color, olive-buff to yellowish; sides of adults crossed by 9 to 15
primary brown bands which extend from mid-dorsal line to belly,
shorter secondary bars alternate with the main bars, and some narrow
tertiary bars are present; a small prominent black spot at base of
caudal fin, encircled with band of yellow; snout dusky; cheeks irides-
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cent green, blue, and yellow; iris with golden margin; dorsal and
caudal fins barred, other fins plain or yellowish.
The Logperch is the largest of darters, reaching a length up to 10

inches. Spawning occurs in early summer in shallow water, a small
pit being made in sand bottom. The eggs are deposited in this pit
and become coated with sand particles. The eggs and young receive
no parental care. The principal food is small crustaceans, plankton
and small insect larvae.

This fish is a recent transplant, coming to Colorado with fish
from Texas. At present it is in Two Buttes Reservoir. Due to its
scarcity it is of little economic importance.

The Darters

Genus Etheostoma Rafinesque
Body more or less elongate, robust, compressed; mouth terminal, or sub-

inferior; premaxillaries protractile or not; maxillary movable; vomer and pala-
tines with or without teeth; top of head without scales; scales on belly normal;
first dorsal usually longer and larger than second, with VII-XV spines; anal with
I or ll spines, first usually the larger; pseudobranchiae and air bladder small or
wanting; branchiostegals 6.

Four species represent this genus in Colorado waters.

KEY TO THE SPECIES OF ETHEOSTOMA
I a. Anal spine I; premaxillaries protractile; neck, cheek, and breast scaleless
  Central Johnny Darter, Etheostoma nigrum nigrum

lb. Anal spines II; premaxillaries non protractile
2a. Cheeks scaled Iowa Darter, Etheostoma exile
2b. Cheeks scaleless.

3a. Lateral line incomplete (7-20 pores); underside finely dotted; a small
but conspicuous black humeral blotch present

  Arkansas Darter, Etheostoma cragini
3b. Lateral line more nearly complete (at least 30 pores); no black humeral

blotch___Ploins Orangethroat Darter, Etheostoma spectabile pulchellum

CHEEK
SCALE LES

BLACK
HUMERAL
BLOTCH

Arkansas Darter
Etheostoma cragini Gilbert

Body elongate, distinctly compressed back of pectorals; head short, snout
short, blunt; eye large, situated in anterior half of head; dorsal margin of eye on
level with or slightly above top of head; mouth terminal, little oblique, lower
jaw included; the maxillary scarcely reaching level of anterior margin of orbit;
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premaxillaries not protractile; preopercle entire; opercle ending in a short, flat
point, the spine poorly developed; spinous and soft dorsals separate, the soft
dorsal being the higher; anal fin very small; first anal spine longer and stronger
than second; dorsal fin rays VII-IX-9-11; anal rays II, 6-8; scales ctenoid, 6,
45-55, 9 or 10; lateral line interrupted; cheeks naked, rarely with a few scales;
head and breast naked.

Color, dark olivaceous above, lighter below; scales in region
above lateral line outlined with dusky giving a reticulated look; 7-10
very poorly defined dusky blotches on sides above lateral line; a black
spot on opercle, one behind eye, one below eye; caudal fin reddish to
orange, conspicuously barred with light and dark; spinous dorsal
translucent, dusted with dark; soft dorsal and anal faintly barred;
pectoral, pelvic and anal fins yellowish; a small but conspicuous
black humeral spot; sides of body sprinkled with minute dots of blue
and black, in life, fins with brick-red shades, especially in breeding
males.

The Arkansas Darter may be found only in the Arkansas drain-
age and is quite rare. Nothing is known of its life history, but it may
be presumed that it will follow the general pattern of darters. It
seldom exceeds an inch and one-half in length.

CHEEK
SCALED

Iowa Darter
Etheostoma exile Girard

SIDE BARRED WITH
BLACK AND CINNAMON

Body rather long, slender, compressed in back of pectorals; head long,
snout blunt, little decurved; mouth small, nearly horizontal, subterminol; maxil-
lary reaching to front of orbit; lower jaw included; premaxillaries non-protractile,
frenum narrow, about half eye diameter; dorsal fins separate, the soft dorsal
slightly higher; dorsal rays VIII to XI-8-1.1; anal rays II, 6-8, usualy 7, oc-
casionally only I anal spine; separation of pelvics always less than half their
width at base; scales 5 or 6, 55-63, 7 to 11; lateral line somewhat flexed up-
ward anteriorly, about 25 pores usually lacking; cheeks, opercles and nape fully
scaled, breast naked, belly covered with ordinary scales. (One specimen from the
Dolores River had no scales on the cheeks.)

Color, greenish to olivaceous, darker dorsally, back with 8 or 9
small quadrate blotches of clove-brown; sides with 9-11 clove-brown
bars, short somewhat broken, extending above lateral line halfway
to back and below it halfway to belly; squarish bars of rusty red
alternate with darker bars; belly greenish-yellow to nearly white,
overlaid between base of pectorals and anal fin with an orange band
or row of orange blotches; sides and top of head with dark brown
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marblings and bands of brown; a brown band in front of and below
eye; across upper half of spinous dorsal a brilliant orange band,
above and below which is a band of clove-brown or light green; pec-
torals, soft dorsal and caudal fins barred brown in rays; pelvic and
anal fins, almost white.

The Iowa Darter prefers colder streams and lakes with sandy
bottoms. This darter attains a maximum length of nearly 3 inches.
Breeding occurs in late spring, the eggs being deposited on stones
and in crevices between stones in shallow water. The food of the
Iowa Darter is principally small insect larvae and small crustacea.
When undisturbed, it will, like all darters, remain quietly on the bot-
tom with the pectoral fins braced, the body often curled about a
stone. Upon alarm or other interest a sudden movement of the pec-
torals permits a rapid dart of several inches. It is an interesting
fish to observe.

The Iowa Darter is not common in Colorado waters. It is found
in the Platte drainage principally. One specimen was taken in the
Dolores River, in Mesa County. It is certainly introduced here, per-
haps with plantings of catfish.

Central Johnny Darter

Etheostoma nigrum nigrum Rafinesque

9 DORSAL SPINES

C I"

la/ // a *I- MARKINGS

ira-Vv-144;-'lv

11.I ANAL SPINE

Body slender, fusiform; head conical, moderate, snout somewhat decurved;
mouth small, lower jaw included; eyes protruding above level of cranium; cheeks
and breast naked; opercles scaled; predorsal area naked; opercular spine strong;
dorsal fin rays IX-10-12; anal rays I, 6-9; dorsal fins scarcely separate; separa-
tion of pelvic fins less than width of base of fin; scales 4 to 7, 44-55, 6 to 9;
lateral line almost complete.

Color, above greenish-brown to dusky; mid-dorsal region with 4
or 5 saddle-shaped bands of dark brown, which extend down the
sides 2 or 3 rows of scales; lateral line crossed by 10 or more irregular
black marks which often resemble W, M, or N; below this row of
marks is another row of smaller irregular blotches; belly a pale green-
ish to dull golden; head olivaceous above, with dark brown specks;
a dark streak in front of eye; a rather broad bar-like blotch behind;
lower part of cheek very pale greenish; pupil black, iris with narrow
golden rim next to pupil; dorsal, caudal and pectorals barred; pelvic
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and anal fins plain; males in breeding season with head and fins
almost black.

The Central Johnny Darter reaches a maximum length of about
3 inches. It spawns in early summer, the eggs being deposited under
stones and other objects. The male guards the nest. The food of the
Johnny Darter is small crustaceans, insect larvae and algae. It is also
reported to be quite predaceous on eggs of other species.

The Central Johnny Darter is not abundant in Colorado, but
may be taken in some streams in the Platte drainage. It may be
found in both lakes and streams, but appears to prefer gravel or rock
bottoms. This Darter is of little economic importance in Colorado
due to its limited numbers. If it is as predaceous as some reports in-
dicate, it is well that it is scarce.

Plains Orangethroat Darter
Etheostoma specta bile pulchellum (Girard)

NO
HUMERAL
BLOTCH

THROATAND BELLY ORANGE

Body rather stout, compressed, tapering backwards; head subconical; mouth
moderate, jaws equal; maxillary reaching front of orbit; eyes large; first dorsal
rather low; dorsal fins connected; head, neck, and breast entirely naked; dorsal
fin rays IX-11-13; anal fin rays II, 6-8; scales 6) 48-54, 8; lateral line pores
30-36; lateral line canal beneath eye interrupted medially.

Color, olivaceous, with some blue bars; scales dusky at base;
throat a bright orange; dorsal and caudal fins mottled or barred.

The Plains Orangethroat Darter is rare in Colorado. It is one
of the smallest of Colorado fishes, attaining a length of 21/4 inches.
Its life history and habits are unknown, but probably are similar to
those of the other darters.

The Drums

Family SCIAENIDAE

Body compressed, more or less elongate; scales thin; head scaled; lateral
line continuous, extending onto caudal fin; pelvic fins thoracic, rays I, 5; dorsals
confluent or separate, the spines depressible into a more or less perfect groove;
anal spines II; caudal often asymmetrical and usually not forked; no meso-
coracoid; gill membranes separate, free from isthmus; branchiostegals 7; pseudo-
branchiae usually large, present in most genera; gill rakers present; preopercle
toothed or not; opercle usually ending in 2 flat points; premaxillary protractile;
ro supplemental maxillary; chin usually with pores, sometimes with barbels; no
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teeth on vomer, palatines, pterygoids or tongue; no incisors; lower pharyngeals
separate or united, the teeth conic or molar; ear bones very large; pyloric caeca
few; air bladder unusually large and complicated (wanting in Menticerrhus);
special drumming muscles developed in abdominal wall of many species, their
function being to produce sounds by the impact of their vibrations on the air
bladder; bones of skull cavernous; the sensory system of canals well developed.

One genus is found in Colorado waters.

The Freshwater Drums
Genus Ap/odinotus Rafinesque

Body oblong, compressed, back elevated; mouth low, horizontal; lower jaw
included; snout blunt; no barbels; preopercle slightly toothed; teeth on jaw in
villiform bands; lower pharyngeols very large, fully united, with coarse, blunt,
paved teeth; dorsals connected, the spinous dorsal with scaly sheath at base;
second anal spine very strong; air bladder very large, simple, with no append-
ages.

This genus is found only in fresh waters of North and Middle America and
contains only one species.

Freshwater Drum

Aplodinotus grunniens Rafinesque

LATERAL LINE ON TAIL FIN
Body moderately elongate, robust but considerably compressed; the back

strongly arched forward and the profile steep, with almost no angle at nape;
head subconic, snout blunt; mouth subinferior, tip of upper lip below orbit;
maxillary past middle of eye; lower jaw shorter than upper; opercle emarginate,
not ending in sharp points; preopercle toothed; gill rakers short and stout; dorsal
fin rays VIII or IX, I, 25-31; spinous portion of dorsal fin continuous with soft
part, the notch gradual and deep; caudal rounded or double truncate; pectoral
fins long, pointed; scales 9 or 10, 50-56, 11 to 13; lateral line complete, much
arched forward, parallels dorsal outline, its pores extending well on to caudal fin;
cheeks and opercle scaled.

Color, plain silvery-gray on sides and back, white on belly; the
gray everywhere with a sprinkling of fine black dots; the white irides-
cent with pearly lustre and the gray changeable from light greenish
to coppery; top of head olivaceous, lower part of nose white in a
broad band; fins plain except for dark smoky-gray on membranes.

The Freshwater Drum prefers large streams and lakes, and seems
to do well even in muddy waters. The Freshwater Drum may attain
very great length and weight for inland fishes. Weights of 60 pounds
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and lengths of 4 feet have been reported. Usually, however, it sel-
dom grows over 2 feet in length, and more commonly about 16-18
inches is maximum. A 16-inch fish will weigh about 2 pounds, and
an 18-inch fish nearly 4 pounds. Generally it takes 8 or 9 summers
of growth to reach the 16-inch length. Little is known of the breed-
ing habits. The Drum apparently spawns in late June.

The food of the Freshwater Drum is primarily mollusks, which
it grinds up with its heavy pharyngeal teeth. The soft parts only are
used, as it appears the Drum is able to eject the shell. Crayfish also
are used for food along with insect larvae. Young crayfish make good
bait for the Drum.

This species has recently been introduced into Colorado, and at
present it may be found in Bonny Reservoir, Yuma County. The
Freshwater Drum varies in favor as a food fish. Large specimens tend
to become strong and tough. Smaller fishes are reportedly good
flavored and very palatable.

It will probably never become very widely distributed in Colo-
rado due to its food habits.

It is of interest to note that the Freshwater Drum is the only
known fish that "grows its own food." The parasitic larval stage
(glochidium) of the Freshwater mussel must attach itself to a fish in
order to develop. The glochidia adhere by means of sharp teeth to
the fins, tail and other parts of the fish. Some of the clams are very
specific in their selection of hosts and it happens that the Drum is a
host for several species and thus with mollusks as a favorite food, it
can be said they "grow their own food."

The Sculpins

Family COTTIDAE

Body moderately elongate, fusiform or compressed, tapering backward from
the head, which is broad and depressed; body naked or variously armed with
prickles, bony plates or scales, but never fully scaled; lateral line present, but
often poorly developed; dorsal fins separate or narrowly connected, the spines
VI-XVIII, usually slender and sometimes concealed in the skin; pelvics thoracic,
I, 3-5; anal fin without spines; no mesocoracoid; mouth large, with bands of
teeth on jaws and often on vomer and palatines; pyloric caeca 4-8; air bladder
usually lacking; spinous process usually present on preopercle; suborbital connect-
ed to preopercle by a bony backward extension or stay.

One genus is represented in Colorado waters.

The Freshwater Sculpins

Genus Cottus Linnaeus

Body fusiform; head with few spines; skin smooth and more or less velvety;
prickles, if present, not bony or scale-like; villiform teeth on jaws and vomer,
and sometimes on palatines; gill membranes separated by wide isthmus, over
which the membranes do not form a fold; no slit behind 4th gill; branchiostegals
6; dorsals nearly or quite separate; spinous dorsal with V-IX slender spines;
pelvics with a concealed spine and 3 or 4 (rarely 5) soft rays; preopercle spine-
less or with o simple spine at its angle, which is usually curved upward, its
base covered by skin; usually 2 or 3 spines turned downward below this (except
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in species lacking the preopercular spine); subopercle usually with a concave
spine turned downward.

Two species represent this genus in Colorado.

KEY TO THE SPECIES OF COTTUS
I a. Palatine teeth absent; preopercle with one spine Eagle Sculpin, Cottus annoe
b. Palatine teeth present; preope rc le with three spines 

 Colorado Mottled Sculpin, Cottus boirdi punctulatus

Eagle Sculpin
Cottus annae Jordan and Starks

NO PALATINE TEETH

I SPINE
ON PR E-
OPERCLE
Body elongate, not much compressed; caudal peduncle wide, wider than

length of snout; head small, broadly rounded anteriorly as viewed from above;
snout 1?lunt as viewed from side; mouth very small; maxillary reaching to front
of pupil; teeth in moderately wide bands on jaws and vomer, no teeth on pala-
tines; eye smaller than length of snout; preopercle with 1 small blunt spine,
below which edge is entire; pectorals barely reaching front of anal fin; spinous
dorsal low, 1/2-1/2 as high as soft dorsal; dorsals barely meeting or not at all;
dorsal fin rays VII or VIII, 17 or 18; anal rays 11 or 12; lateral line incomplete.

Color, light gray, somewhat mottled with dark; pelvic and anal
fins plain, other fins crossed by wavy lines.

The Eagle Sculpin may attain a length of 6 inches, but the nor-
mal lengths are from 2 to 4 inches. The eggs are laid in a mass on
the lower side of stones, with 100 to 500 eggs being laid. The male
guards the nesting site. It breeds from the latter part of April
through July. The food is principally aquatic insect larvae, small
fish and crustaceans. Although often accused of eating spawn of
trout, recent studies of Cottus bairdi in Utah and Montana showed
no predation on trout eggs.

The Eagle Sculpin lives in small rapid streams in the mountains
on the western slope in the upper waters of the Colorado drainage.
This fish penetrates to higher elevations than any other species. This
Sculpin is of little importance in Colorado waters, although it serves
as a trout food in some areas.

Colorado Mottled Sculpin
Cottus bairdi punctulatus (Gill)

Body elongate, somewhat compressed posteriorly behind pectorals; caudal
peduncle slender, not much wider than eye; teeth in wide bands on jaws, vorner
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PALATINE TEETH PRESENT

3 SPINES
ON PRE—
OPERCLE

and palatines; interorbital space wide, about equal to eye; maxillary reaching to
posterior margin of eye; sharp preopercle spine at angle, 2 spines below, more
or less covered by skin; pectoral fins large, reaching to base of 4th ray of soft
dorsal; pelvics not reaching anus; dorsal fins not connected; dorsal fin reaching
farther backward than anal; skin entirely smooth; dorsal fin rays VII or VIII-
17 or 18; anal rays 11-13; lateral line incomplete.

Color, bluish or brownish-gray, mottled irregularly with blotches
of dark brown or black; ventral parts white with bluish or yellowish
cast, underparts of head, sides, pectoral fins and belly to anal open-
ing dusky, with numerous minute black dots; fins dusky, rays and
spines dark, crossed by several white bars; a dark bar at base of
caudal.

The Colorado Mottled Sculpin is more widely distributed than
the Eagle Sculpin, but is found only in the mountain streams. Its
life history is the same as that of the Eagle Sculpin.
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Some books which give additional information are:

Curtis, Brian
1949. The Life Story of the Fish. Harcourt, Brace and Company, New York.

Eddy, Samuel, and Thaddeus Surber
1947. Northern Fishes. University of Minnesota Press, Minneapolis, Minnesota.

Harlan, James, and Everett Speaker
1951. Iowa Fish and Fishing. State Conservation Commission. Des Moines, Iowa.

Hubbs, Carl L. and Karl F. Lagler
1952. Fishes of the Great Lakes Region. Bulletin 26, Cranbook Institute of
Science, Bloomfield Hills, Michigan.

Jordan, David S.
1925. Fishes. D. Appleton & Co., New York.

Jordan, David S. and Barton W. Evermann
1902. American Food and Game Fishes. Doubleday, Page and Company, New
York.

LaMonte, Francesca
1945. North American Game Fishes. Doubleday, Doran and Company,
Garden City, New York.

Norman, John R.
1936. A History of Fishes. Ernest Benn, Ltd., London, England.

Simon, James R.
1946. Wyoming Fishes. Bulletin 4, Wyoming Game and Fish Department,
Cheyenne, Wyoming.

Identification Service
It may be your good fortune to catch a fish in Colorado which

a. does not seem to be included in this book,
b. is indicated here as being rare (marked with an asterisk) or,
c. comes from an area where it has not been found before.

Scientists are very much interested in such matters and you may make a real con-
tribution to science if you get your specimen into the hands of someone who can
record any new knowledge which may be gained from it. The fishing citizens of
the state and visiting fishermen outnumber the scientists hundreds to one, and
any one of them may find accidentally what a scientist might not run across in
years of field study.

Specimens may be sent or brought to:
Colorado Cooperative Fishery Research Unit

Colorado A and M College
Fort Collins, Colorado

or to
University of Colorado Museum

Boulder, Colorado

Specimens should first be preserved in the formalin solution described on
page 3. Any druggist will help you prepare the 10% formalin (or 4% formalde-
hyde) solution. After a few days in this solution (with the belly cavity opened)
the fish may be drained to reduce shipping weight and sent in a glass jar, well
padded, to either of the places mentioned above.

Be sure to include a pencilled label telling where the fish was caught, on
what date, and by whom, with address.

The Editor
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APPENDIX

Other Anatomical and Technical Terms Used in Fish Descriptions

Air bladder. A sac filled with air or other gas, lying beneath the backbone. It
may or may not be attached to the wall of the body cavity and may or may
not be divided into comportments. It may or may not be connected by a
duct to the esophagus. It may be absent in some fishes.

Anal. Pertaining to the anus or vent.
Aral papilla. A swelling or protuberance in front of the genital pore and behind

the anus or vent as in darters, sculpins, and topminnows.
Angular. A bony element of the lower jaw.
Anus. Posterior opening of the alimentary canal, the vent.
Apical radii. Grooves running from center of scale to its posterior face or ex-

posed margin.
Articular. Bony element of lower jaw.
Articulated. Jointed.
Axil. The angle between the pectoral fin base and the body, the "armpit."
Barbel. An elongated, membranous process attached to mouth, chin or nose (Fig.

1 1 ).

A

BARBEL

ORBITALS

Fig. 11. Heads of fish illustrating type and location of barbels and certain
structures used in keys and descriptions.

Basal radii. Grooves running from the center of the scale to the margin of basal
or covered portion of scale.

Bony stay. A bony ridge extending from the eye region backwards across the
cheek and ending in a spine on the opercle. Found in sculpins.

Bronchial. Of the gills (branchiae).
Buccal. Pertaining to the mouth.
Caecal. Sac-like.
Caecum. A blind sac, or tubular diverticulum, connected with the alimentary

canal. Plural Caeca. Example: Pyloric caeca (Fig. 12).

NUPTIAL
TUBERCLES

FRENUM

BARBEL

BARBELS

TO THROAT

STOMACH

INTESTINE

TO ANUS

PYLORIC CAECA

Fig. 12. Diagram of alimentary canal, il-
lustrating certain structures used in keys

and descriptions.

Canines. Conical teeth in jaws which are larger than the rest, as in Yellow
Walleye.

Cardiform. Teeth which are coarse and sharp, like wool cards.
Connate. Keeled, having a sharp median ridge, as on belly of Gizzard Shad.
Caudal. Pertaining to tail or caudal fin.
Caudal spot. A pigment spot near middle of base of caudal fin.
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Cheek. Fleshy areas behind and below the eye and anterior to the opercle.
Chin. Anterior part of region bordered by mouth.
Chromatophore. A cell containing color pigment.
Circuli. Concentric ridges on the surface of scales.
Compressed. Flattened from side to side.
Coracoid. One of the bones of the shoulder girdle, at base of pectoral fin.
Cranium. Part of skull enclosing the brain.
Ctenoid. Scales that bear minute spines or teeth on the exposed surface.
Cycloid. Scales that are rounded and which bear no teeth.
Dentary bone. Principle anterior bone of the lower jaw (Fig. 13 B).

PREMAXILLARY
VOMER
ORAL VALVE
PALATINE
ECTOPTERYGOID
ENTOPTERYGOID

GILL ARCH
UPPER PHARYNGEAL
BONE

A

DE NTARY
ORAL VALVE

TONGUE

HYOID
GILL SLIT

GILL FILAMENT

LOWER PHARYNGEAL
BONE

Fig. 13. Roof (A) and Floor (B) of mouth of Rock Bass illustrating certain struc-
tures used in keys and descriptions.

Depressed. Flattened from above downwards, broader than deep.
Dorsal. Pertaining to back.
Ectopterygoid. A paired bone of the roof of the mouth (Fig. 13 A).
Elongate. Comparatively long and drawn out.
Emarginate. Slightly forked or cut out along the margin.
Entopterygoid. A paired bone of the roof of the mouth behind the ectopterygoid

(Fig. (3 A).
'-ntire.. With margin complete, not forked.
Ethmoid. A bone of the skull in the region of the nose.
Falcate. Sickle-shaped; margin greatly concave (Fig. 9 C).
Folciform. Sickle-shaped, falcate.
Filament. Any slender or thread-like structure.

VOMER FLAT, TEETH ON SHAFT

VOMER BOAT— SHAPED, SHAFT TOOTHLESS

Fig. 14. Vomer bones illustrating flat bone with teeth
on shaft and on boat shaped bone with teeth on head

only.

Filamentous. Slender or thread-like; refers to elongated fin rays in some fishes,
as in Gizzard Shad.

Fontanelle. An opening between the bones of the skull (Fig. 10).
Frenum. A bridge of tissues which binds or restrains; as the tissue which binds

the upper jaw to the snout in some species (Fig. 11 B).
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Frontal bone. Bone forming front of skull.
Furcate. Forked.
Fusiform. Spindle-shaped.
Gibbose. Having a protuberance; convex; humpbacked, swollen.
Gills. Breathing organs of fishes (Fig. 6).
Gill arches. The bony supports of the gills (Fig. 6, 13).
Gill membranes. The thin wall of skin supported by the branchiostegals, and

covering the gill opening from below (Fig. 5).
Gonopodium. An intromittent organ, modified from the anal fin.
Graduated. Becoming progressively longer in one direction, said of spines of

certain fishes.
Grinding surface. A flattened contact area of a tooth (Fig. 7).
Haemal spine. The lower spine of a caudal vertebra.
Humeral blotch. A conspicuous black area on the shoulder region of certain

fishes.
Humeral spine. Spine on shoulder, as on catfish.
Hyaline. Transparent.
Hyoid. A bone in the floor of the mouth, a tongue bone (Fig. 13 B).
Hyomandibular. One of the chain of bones forming the suspension of the lower

jaw which connects it to the skull.
Hypercoracoid. A bone in the shoulder girdle, at base of pectoral fin.
Hypocoracoid. A bone in the shoulder girdle, at base of pectoral fin.
Hypural. The expanded last vertebra.
Imbricated. Overlapping, like shingles on a roof.
Inarticulate. Not jointed.
Incised. Margin deeply notched.
Included. Refers to lower jaw position usually, lower jaw inclosed within upper

jaw, not projecting.
Inferior. Lower.
Inferior mouth. Mouth decidely on the underside of the head, opening down-

ward.
Infraorbital bones. A chain of small bones below the eye (Fig. 11 A).
Infraorbital canal. That portion of the lateral line system which passes behind

and below the eye onto the snout.
Interneurals. The bones by which the rays of the dorsal fin are connected with

the neural spines of the vertebrae.
Interorbital space. The space between the eyes.
Interopercle. A bone of the lower part of the side of the head (Fig. 4).
lntromittent organ, or Gonopodium. A male reproductive organ developed in

some live-bearing fishes from the modified anal fin.
Isthmus. The fleshy interspace between the gill opening (Fig. 5).
Keeled. Having a sharp median ridge.
Lanceolate. Shaped like the long, narrow, tapering head of a spear.
Larva. The young of an animal, which must undergo a change of appearance

before becoming an adult.
Lateral. To or towards the side.
Lateral band. A horizontal pigmented band along the side of a fish.
Lateral line. (Fig. 3) A series of sensory organs, tubes or pores, along the sides

of the body of some fishes. The lateral line may be complete, even extend-
ing onto the caudal fin, incomplete, not reaching the caudal fin base, or
entirely absent. The lateral line system may also extend onto the head
where it divides into several branches. The lateral line is a structure and
is not to be confused with color stripes of the lateral band.

Leptocephalus. Larva of the eel.
Lingual. Pertaining to the tongue.
Longitudinal. Running lengthwise.
Lunate. With a broad shallow notch.
Mandible. The lower jaw.
Maxilla or maxillary. Upper jaw (Fig. 3).
Maxillary barbel. The barbel attached to the edge of the maxilla (Fig. 11 B).
Melanophore. A black pigment cell.
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Membrane bone. One formed within the skin, not a part of the original skele-
ton, as opercles in fish.

Mesocoracoid. A bone of the pectoral (shoulder) girdle.
Metapterygoid. One of the chain of bones connecting the lower jaw to the skull.
Molar. Teeth with a flattened, grinding surface (Fig. 7 B).
Muzzle. The projecting part of the head including jaws, mouth and nose.
Myomere. A muscle segment.
Naked. Applied to fishes which lack scales on the body.
Nape. The back of the neck behind the occiput.
Nasal. Refers to nose.
Nasal bone. A bone on the roof of the nose.
Nostrils. Openings into the nasal chamber (Fig. 8).
Neural spine. The uppermost spine of a vertebra.
Nuchal. Pertaining to nape.
Nuptial tubercles. Outgrowths on head, body, or fins in the form of granules or

tooth-like swellings that appear on some breeding fishes, especially males.
Sometimes called pearl organs (Fig. 11 B).

Oblique. Slanting or sloping.
Obsolete. All but disappeared; only faintly apparent.
Occipital. Refers to occiput or back of head.
Opercle. The posterior membrane bone of the side of the head; the principal

bone of the operculum (Fig. 4).
Operculum. Gill cover.
Opercular bones. The series of membrane bones on the sides of the head of the

fish (Fig. 4).
Opercular flap. Prolongation of the upper posterior angle of the opercle promi-

nent in sunfishes.
Oral valves. Thin, membranous flaps used in breathing; just inside mouth open-

ing on upper and lower jaws (Fig. 13).
Osseous. Bony.
Oviparous. Egg laying.
Ovoviparous. Producing eggs which are hatched within the body before birth, as

in Western Gambusia.
Ovum. Egg.
Palatine. A paired bone of the roof of the mouth, just back of the vomer, one

on each side (Fig. 13 A).
Palatine teeth. Teeth borne on the palatine bones (Fig. 13 A).
Paired fins. The pectorals and pelvics (Fig. 8).
Parietals. Roofing bones of the skull, above and just back of the eyes.
Parr marks. Vertical dusky bars on the sides of the young of most trouts, some

whitefishes, and other salmonoids.
Pearl organs. Hard tubercles or granules developed on some breeding fishes,

especially the males, also called Nuptial tubercles (Fig. 11 B).
Pectinate. Having teeth like a comb (Fig. 7).
Pectoral. Pertaining to the breast.
Pectoral arch. A bony framework usually connected to the skull and supporting

the pectoral fins. The shoulder girdle.
Pelvic arch or girdle. The bony framework supporting the pelvic fins. The pubic

bones.
Pendant. Hanging down.
Peritoneum. The membranous lining of the abdominal cavity.
Pharyngeal bones. Bones representing the 5th gill arch, behind the gills, near

the entrance of the esophagus. As a rule they bear teeth (Fig. 7).
Pigment. Coloring matter.
Pankton. Microscopic and semimicroscopic free floating plants and animals in

the water.
Post-clavicle. A bone in the shoulder girdle.
Post-frontal. A bone of the skull.
Post-temporal. The bone in the shoulder girdle connecting it to the skull.
Past-orbital. Bones of the orbital series, behind the eye (Fig. 11 A).
Precoracoid arch. Bony arch in front of the coracoid in soft-rayed fishes.
Prefrontal. Bone of the skull.
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Premaxillaries. Paired bones forming the front of the upper jaw (Fig. 3).
Preopercle. Membrane bone in the cheek. (Fig. 4).
Preorbital. Bone in front of eye (Fig. 11 A).
Prickles. Small spiny projections.
Protractile. Capable of being drawn forward.
Proximal. Nearest the axis of the body.
Pseudobranchium. Rudimentary gill-like structures on the inner, upper side of

the operculum. Do not function as gills. Plural: Pseudobranchiae.
Pterygoids. Paired bones in roof of mouth, just back of palatines (Fig. 13 A).
Punctate or punctulate. Dotted.
Pyloric Caeca. Finger-like appendages arising from junction of stomach and

intestines (Fig. 12).
Quadrate. One of the chain of bones connecting lower jaw to skull.
Radii. Grooves on fish scale radiating from center or focus to margins.
Ray. A supporting rod for a fin; two kinds, hard or spiny, and soft or flexible

(Fig. 9).
Rudimentary. Poorly developed.
Scute. A bony or horny plate.
Serrae. Structures resembling saw teeth (Fig. 4).
Shoulder girdle. The pectoral arch which supports pectoral fins.
Striate. Striped or streaked.
Sub-. A prefix to mean nearly, almost, in a lower position, below, beneath, un-

der, slightly, moderately.
Subopercle. Bone below opercle (Fig. 4).
Suborbitals. Same as infraorbitals (Fig. 11 A).
Subterminal. Mouth so placed that upper jaw projects slightly over lower.
Superolateral. Facing upward and outward.
Supplemental maxilla or supramaxilla. A bone lying on the upper posterior part

of the maxilla, closely united to it (Fig. 2).
Supraoccipital. The unpaired bone at the back of the skull, usually with a crest

above.
Supraoral. Above the mouth.
Symphysis. The point of union of the two parts of the lower jaw in front; the

tip of the chin.
Symplectic. Bone joining the quadrate and hyomandibular.
Swim bladder. Same as air bladder.
Terete. Cylindrical or tapering.
Terminal barbel. At the end of the maxilla (Fig. 11 A).
Terminal mouth. The mouth situated in a horizontal axis with body so that

neither the upper nor lower jaw projects.
Thoracic. Pertaining to chest or thorax. Applied to pelvic fins when they are

forward, close to the pectoral fins.
Transverse. Crosswise.
Truncate. Cut squarely off, as caudal fin in some fishes.
Typical. Of a structure the most usual in a given group.
Ultimate. Last or farthest.
Vent. Posterior opening of alimentary canal, the anus.
Ventral. The lower surface. Occasionally the pelvic fins are called ventrals.
Ventral profile. The ventral outline of a fish as seen from the side.
Vertebra. A single bone in the spinal column. Vertebrae—more than one bone.
Vertebral column. The series of vertebrae making up the backbone or spinal

column.
Vertical fins. The single fins—the dorsal, anal and caudal—on the median line

of the body (Fig. 8).
Villiform. Slender, crowded teeth forming velvety bands.
Villose. Covered with villi, or small, slender projections.
Viviparous. Bring forth young alive.
Vomer. Bone of anterior roof of mouth, lying immediately behind premaxillaries;

often bears teeth (Figs. 13 A, 14).
Weberian Ossicles or Apparatus. A chain of small bones developed in connection

with the modified anterior vertebrae and connecting the air bladder with the
inner ear in suckers, catfish, carp, and other minnows.
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TENTATIVE LIST
EXPECTED TO BE FO

Family CLUPEIDAE
Genus Dorosoma Rafinesque

Dorosoma cepedianum (LeSueur). Giz-
zard Shad I

Family COREGONIDAE
Genus Prosopium Milner

Prosopium williamsoni (Girard)
Mountain Whitefish N

Family SALMONIDAE
Genus Salmo Linnaeus

Salmo clarki Richardson. Cutthroat
Trout.

S. c. lewisi (Girard) . Yellowstone
Cutthroat Trout. I

*S. c. macdonaldi _ (Jordan a n d
Evermann). Yellowfin Cutthroat
Trout. N

*S. C. pleuriticus (Cope). Colorado
Cutthroat Trout. N

*S. c. stomias (Cope). Greenback
Cutthroat Trout. N

*S. c. virginalis (Girard). Rio
Grande Cutthroat Trout. N

Salmo gairdneri Richardson. Rainbow
Trout.

S. g. irideus Gibbons. Coast Rain-
bow Trout. I

S. g. kamloops (Jordan). Kamloops
Rainbow Trout. I

Salmo salar Linnaeus. Lake Atlantic Sal-
mon. I

Salmo trutta Linnaeus. Brown Trout.
S. t. fario (Linnaeus) . German
Brown Trout. I

S. t. levenensis (Walker). Loch
Leven Brown Trout. I
Genus Oncorhynchus Suckley

Oncorhynchus nerka kennerlyi (Suck-
ley) . Kokanee Salmon. I

Genus Salvelinus Richardson
Salvelinus fontinalis (Mitchill). Brook
Trout. I

Salvelinus namaycush (Walbaum). Lake
Trout. I

Family THYMALLIDAE
Genus Thymallus Cuvier

Thymallus signifer Richardson. Ameri-
can Grayling I

Family ESOCIDAE
Genus Esox Linnaeus

Esox vermiculatus LeSueur. Grass Pick-
erel. I

Family CATOSTOMIDAE
Genus Carpiodes Rafinesque

*Carpiodes carpio carpio (Rafinesque).
River Carpsucker. N

OF THE FISHES
UND IN COLORADO

*Carpiodes forbesi Hubbs. Plains Carp-
sucker. N

Genus Moxostoma Rafinesque
Moxostoma aureolum (LeSueur ) .
Northern Redhorse. N

Genus Cat ostomus LeSueur
Catostomus cat ostomus griseus Girard.
Western Longnose Sucker. N

Catostomus commersoni suckleyi Girard.
Western White Sucker. N

Catostomus latipinnis Baird and Girard.
Flannelmouth Sucker. N

Genus Pan tosteus Cope
Pan tosteus delphinus delphinus (Cope) .

Northern Bluehead Mountain-sucker.

Pan tosteus jordani Evermann. Plains
Mountain-sucker. N

Pant osteus plebeius (Baird and Girard) .
Rio Grande Mountain-sucker. N

Genus Xyrauchen Eigenmann
and Kirsch

*Xyrauchen texanus (Abbott). Hump-
back Sucker. N

Family CYPRINIDAE
Genus Cyprinus Linnaeus

Cyprinus carpio Linnaeus. Carp.
Genus Carassius Nilsson

Carassius auratus (Linnaeus). Goldfish.

Genus Tinca Cuvier
Tinca tinca Linnaeus. Tench. I

Genus Notemigonus Rafinesque
Notemigonus crysoleucas auratus Rafin-

esque. Western Golden Shiner. I
Genus Ptychocheilus Agassiz

Ptychocheilus lucius Girard. Colorado
Squawfish. N
Genus Gila Baird and Girard

Gila nigrescens (Girard). Rio Grande
Chub. N

Gila robusta elegans Baird and Girard.
Bonytail Chub. N

Gila robusta robusta Baird and Girard.
Roundtail Chub. N

Genus Chrosomus Rafinesque
*Chrosomus eos Cope. Northern Red-

belly Dace. N
Genus Semotilus Rafinesque

Semotilus atromaculatus atromaculatus
(Mitchill). Northern Creek Chub.

Genus Hybopsis Agassiz
*Hybopsis aestivalis tetranemus Gilbert.
Arkansas River Speckled Chub. N

Hybopsis biguttata (Kirtland). Horny-
head Chub. N
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Hybopsis gracilis physignathus (Cope) .
Southern Flathead Chub. N

Hybopsis gracilis communis (Girard) .
Plains Flathead Chub. N

Hybopsis plumbea (Agassiz) . Lake
Chub. N

*Hybopsis storeriana (Kirtland) . Silver
Chub. P

Genus Rhinichthys Agassiz
Rhinichthys cataractae (Valenciennes)
Longnose Dace. N

Rhinichthys nubilus yarrowi (Jordan
and Evermann). Colorado Speckled
Dace. N

Genus Phenacobius Cope
Phenacobius mirabilis (Girard). Suck-
ermouth Minnow. N

Genus Notropis Rafinesque
•Notropis blennius (Girard). River

Shiner. N
Notropis cornutus frontalis (Agassiz).
Northern Common Shiner. N

Notropis deliciosus missuriensis (Cope) .
Plains Sand Shiner. N

Notropis dorsalis dorsalis (Agassiz) .
Central Bigmouth Shiner. N

Notropis dorsalis piptolepis (Cope) .
Western Bigmouth Shiner. N

Notropis lutrensis lutrensis (Baird and
Girard). Plains Red Shiner. N

Genus Hybognathus Agassiz
Hybognathus hankinsoni Hubbs. Brassy
Minnow. N

Hybognathus placita placita Girard.
Northern Plains Minnow. N

Genus Pimephales Rafinesque
Pimephales promelas con fertus (Gir-
ard) . Southern Fathead Minnow. N

Pimephales promelas promelas Rafines-
que. Northern Fathead Minnow. N

Genus Campostoma Agassiz
Cam postoma anomalum plum beum

(Girard) . Plains Stoneroller. N

Family AMERIURIDAE
Genus Ictalurus Rafinesque

*Ictalurus furcatus (LeSueur). Blue
Catfish. I

Ictalurus punctatus (Rafinesque).
Channel Catfish. NI

Genus Ameiurus Rafinesque
Ameiurus melas catulus (Girard).
Southern Black Bullhead. N

Ameiurus melas melas (Rafinesque).
Northern Black Bullhead. N

*Ameiurus nebulosus nebulosus (Le-
Sueur) . Northern Brown Bullhead.

Genus Pilodictis Rafinesque
•Pilodictis olivaris (Rafinesque). Flat-
head Catfish. I

Genus Noturus Rafinesque
*Noturus flavus Rafinesque. Stonecat.

Family ANGUILLIDAE
Genus Anguilla Shaw

*Anguilla rostrata (LeSueur) . American
Eel. N

Family CYPRINODONTIDAE
Genus Fundulus Lacepede

Fundulus kansae Garman. Central
Plains Killifish. N

Fundulus sciadicus Cope. Plains Top-
minnow. N

Family POECILIIDAE
Genus Gambusia Poey

•Gambusia affinis af finis (Baird and
Girard). Western Gambusia. P

Family SERRANIDAE
Genus Lepibema Rafinesque

Lepibema chrysops (Rafinesque) . White
Bass. I

Family CENTRARCHIDAE
Genus Micro pterus Lacepede

*Micropterus dolontieui dolomieui
(Lacepede) . Northern Smallmouth
Bass. I

illicropterus salmoides salmoides (Lac-
epede) . Northern Largemouth Bass.

Genus Chaenobryttus Gill
*Chaenobryttus coronarius (Bartram) .
Warmouth Bass. I

Genus Lepomis Rafinesque
Lepomis cyanelleis Rafinesque. Green
Sunfish. N

Lepomis gibbosus (Linnaeus). Pump-
kinseed. I

Lepomis humilis (Girard). Orangespot-
ted Sunfish. N

Lepomis macrochirus macrochirus Ra-
finesque. Northern Bluegill. I

Genus Ambloplites Rafinesque
*Ambloplites rupestris rupestris (Rafin-
esque) . Northern Rock Bass. I

Genus Pomoxis Rafinesque
Pomoxis annularis Rafinesque. White
Crappie. I

Pomoxis nigromaculatus (LeSueur).
Black Crappie. I

Family PERCIDAE
Genus Stizostedion Rafinesque

Stizostedion vitreum vitreum (Mitchill) .
Yellow Walleye. I

Genus Perca Linnaeus
Perca flavescens (Mitch ill) . Yellow

Perch. I
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Genus Percina Haldeman
Percina caprodes (Rafinesque). Log-

perch. I
Genus Etheostoma Rafinesque

•Etlaeostoma cragini Gilbert. Arkansas
Darter. N

Etheostoma exile Girard. Iowa Darter.

Etheostoma niqrum niqrum Rafinesque.
Central Johnny Darter. N

*Etheostoma spectabile pulchellum
(Girard) . Plains Orangethroat Dar-
ter. N

Family SCIAENIDAE

Genus Aplodinotus Rafinesque
A plodinotus grunniens Rafinesque.
Freshwater Drum. I

Family COTTIDAE
Genus Cottus Linnaeus

Cottus annae Jordan and Starks. Eagle
Sculpin. N

Cottus bairdi punctalatus (Gill) . Colo-
rado Mottled Sculpin. N

1 = Introduced species

N = Native species

P = Not yet taken in state, but near border in neighboring states

= Rare

16 Families, 46 genera, 78 species, 89 forms including subspecies.
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INDEX
Page

American Eel 70
American Grayling 26
Arkansas Darter 92
Arkansas River Speckled Chub 48
Bass, Northern Largemouth 78

Northern Rock 85
Northern Smallmouth 77
Warmouth 79
White 75

Bigmouth Shiner, Central 57
Western 58

Black Bullhead 66
Black Crappie 87
Blue Catfish 64
Bluegill, Northern   84
Bluehead Mountain-sucker,

Northern 34
Bonytail Chub 44
Brassy Minnow   60
Brook Trout   24
Brown Bullhead, Northern _ 67
Brown Trout   21
Bullhead, Black 66

Northern Brown _ 67
Carp 38
Corpsucker, Plains 30

River 29
Catfish, Blue 64

Channel 65
Flathead 68

Central Bigmouth Shiner 57
Central Johnny Darter__ 94
Central Plains Killifish 72
Channel Catfish 65
Chub, Arkansas River Speckled__ 48

Bonyta i I 44
Hornyhead 48
Lake   51
Northern Creek  47
Plains Flathead   50
Rio Grande 44
Roundtail __ 45
Silver __ 51
Southern Flathead 50

Coast Rainbow Trout 19
Colorado Mottled Sculpin   98
Colorado Speckled Dace 53
Colorado Squawfish 43
Common Shiner, Northern 56
Creek Chub, Northern 47
Crappie, Black 87

White 86
Cutthroat Trout 18
Dace, Colorado Speckled   53

Longnose   52
Northern Redbelly  46

Darter, Arkansas   92
Central Johnny  94
Iowa 93
Plains Orangethroat 95

Page
Drum, Freshwater 96
Eagle Sculpin 98
Eel, American 70
Fathead Minnow 61
Flannelmouth Sucker __. 33
Flathead Catfish 68
Flathead Chub, Plains  50

Southern 50
Freshwater Drum   96
Gambusia, Western   74
Gizzard Shad 15
Golden Shiner, Western 41
Goldfish 40
Grass Pickerel 27
Grayling, American 26
Green Sunfish 81
Hornyheod Chub 48
Humpback Sucker 36
Iowa Darter 93
Johnny Darter, Central  94
Kamloops Rainbow Trout 19
Killifish, Central Plains  72
Kokanee Salmon   22
Lake Atlantic Salmon  20
Lake Chub 51
Lake Trout  25
Largemouth Bass, Northern 78
Logperch 91
Longnose Dace 52
Longnose Sucker, Western_ 32
Minnow, Brassy   60

Fathead   61
Northern Plains   60
Suckermouth   54

Mottled Sculpin, Colorado___ 98
Mountain-sucker, Northern

Bluehead 34
Plains 35
Rio Grande 36

Mountain Whitefish 16
Northern Bluegi II 84
Northern Bluehead

Mountain-sucker 34
Northern Brown Bullhead__ 67
Northern Common Shiner 56
Northern Creek Chub 47
Northern Largemouth Bass 78
Northern Plains Minnow 60
Northern Redbelly Dace 46
Northern Redhorse 30
Northern Rock Bass   85
Northern Smollmouth Bass 77
Orongespotted Sunfish 83 
Orangethroat Darter, Plains 95
Perch, Yellow 90
Pickerel, Grass   27
Plains Carpsucker   30
Plains Flathead Chub 50
Plains Killifish, Central 72
Plains Minnow, Northern 60
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Plains Mountain-sucker
Plains Orangethroat Darter_
Plains Red Shiner
Plains Sand Shiner
Plains Stoneroller

Page
35
95
59
57
62

Page
Squawf ish, Colorado   43
Stonecat 69
Stoneroller, Plains 62
Sucker, Flannelmouth 33

Humpback 36
Plains Topminnow 73 Mountain, see
Pumpkinseed  82 Mountain-sucker 34
Rainbow Trout 19 Western Longnose 32
Redbelly Dace, Northern 46 Western White 32
Redhorse, Northern 30 Suckermouth Minnow 54
Red Shiner, Plains 59 Sunfish, Green 81
Rio Grande Chub 44 Orangespotted 83
Rio Grande Mountain-sucker 36 Tench 41
River Ca rpsucker 29 Topminnow, Plains 73
River Shiner 55 Trout, Brook 24
Rock Bass, Northern 85 Brown 21
Roundta i I Chub 45 Coast Rainbow 19
Salmon, Kokanee 22 Cutthroat 18

Lake Atlantic _ 20 Kamloops Rainbow 19
Sand Shiner, Plains 57 Lake  25
Sculpin, Colorado Mottled 98 Walleye, Yellow 89

Eagle 98 Warmouth Bass  79
Shad, Gizzard 15 Western Bigmouth Shiner 58
Shiner, Central Bigmouth 57 Western Gambusia  74

Northern Common 56 Western Golden Shiner 41
Plains Red 59 Western Longnose Sucker. 32
Plains Sand 57 Western White Sucker 32
River 55 White Bass 75
Western Bigmouth 58 White Crappie 86
Western Golden 41 Whitefish, Mountain 16

Silver Chub 51 White Sucker, Western 32
Sma I lmouth Bass, Northern 77 Yellow Perch 90
Southern Flathead Chub 50 Yellow Walleye 89
Speckled Chub, Arkansas River 48 Yellowstone Cutthroat Trout 18
Speckled Dace, Colorado _ 53
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