Zoogeography of Catostomus sp. in the Columbia River System
by Leon Colborn

The families Catostomidae and Cyprinidae are closely related,
and it is questionable whether the cyprinids were derived from the
catostomids or if they had a common ancestor. Fossil sucker remains
have been recovered from Eocene deposits in Asia and the family is
believed to have originated in the southern part of that country.

The catostomids migrated nowthward, crossed the Bearing land bridge
into North America, and a relic was left in China which developed into
the genus Myxocyprinus. Today Myxocyprinus has a small range in China
and it is widely separated from the other existing catostomids. The
family has become widespread in North America and it is found as far
south as Guatamalaj; however, only two species occur on the European
continent.

The earliest fossil remains in North America are from Miocene
deposits in British Columbia, Nevada, and Colorado and are placed in
the extinct genus Amyzon. It resembles the genus Ictobus but comparison
with Myxocyprinus may show it to be more closely related to the later.
According to Hubbs (1958) the genus Cycleptus, which developed in the
Mississippi River systemyis also closely related to Myxocyprinus. It
seems probable that Catostomus sp. was present on both sides of what is
now the continental divide during the Jurasic peroid; 15 species of the
genus have developed in the United States. N

Catostomus catostomus (Forster) probably originated in the
Mississippi drainage and crossed the continental difide during
Pleistocene glaciation. Its range expanded northward as the glaciers
retreated and it crogsed the Bearing land bridge into eastern Siberia.
Walters (1955) stateg@ that the Siberian subspecies is toYlerant to
brackish water and is abundant at times around the mouth’s of rivers.
This tolerance to salinity was an asset to its crossing the land bridge.
' Catostomus commersoni (Lacepede) also developed in the Mississippi
drainage, migrated in the same manner as C. catostomus, but did not
cross the bearing land bridge. Mayr (1963) stated that five hybrids
from a collection of 2,000 8. commersoni and C. catostomus were caught
in the Platte River; undoubtedly, the two are closely related. The
range of C. commersoni has expanded in a southern direction during =
recent times. Smith (1954) suggestaithat the presence of suitable
gravel for spawning is probably the limiting factor in its distribution.
It is said to be more tolerant to turbidity, siltation, and other
organic and inorganic pollutants, dense aquatic vegetation, and waters
that are deficient in disolved oxygen than any of the other suckers.

Catostomus macrocheilus and C. occidentalis are closely related
according to La gerce (1962), and they are confined to the costal
streams of the western part of the United States and British Columbia.
These two fish occupy a low land type o# habitat, feeding on plants,
insect larvae, copepods, crustaceans, and molluscs. When the glacial
ice melted the ancestor of these fish was capable of coastwise movement
from the Columbia River. (. occidentalis developed after the ocean
became more saline which forbid further costal movement of the ancestor.
in the Columbia River C. macrocheilus is present as far upstream as
Flathead Lake in Montana.
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Catostomus columbianus is endemic to the Columbia River drainage
and is found in the middle and lower sections of that river. In
contrast to C. macrocheilus7this species prefers the more swiftly
flowing portions of streamg% yLa Rivers (1962). When first described
it was placed in the mountafﬁ)sucker genus Pantosteus; however, it
does not occur in the upper most streams.

Catostomus fecundus originated in the Bear Lake basin and was
Jtransported north into the upper Snake River in Utah and Wyoming ,Jo%
BEmeiers. Specimens have been recorded in rivers and creeks having
temperatures that range from very cold to well above 80 F. It is
found in slow to swift currents, and in areas of variable bottom types.
According to La Rivers (1962) it runs well upstream from Lake Utah to
spawn. Suitable gravel in headwater areas has probably restricted
its distribution.
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Hypothetical phylogeny of the Catostomidae.

Approximate number

of species in each subfamily and tribe is shown in parenthesis.

Taken from Hubbs 1958.




Literature Cited
Hubbs, Carl L. 1958. Zoogeography. The American Association for
the Advancement of Science., 509 p.

La Rivers, Ira. 1962. Fishes and fisheries of Nevada. Nevada
State Fish and Game Comm., 782 p.

La Gorce, John Oliver. 1962. The book of fishes. Nat. Geog. Soc.

Mayr, Ernst. 1963. Animal species and evolution. The Belknap
Press of Harvard Univ. Press. Cambridge, Mass.y 797 p.

Rostlund, Erhard. 1952. Freshwater fish and fishing in native
North America. Unive. Calif. Publ. Geog., 9, X, 313 p., 47 maps.

Smith, C. Lavett. 1954, Pleistocene fishes of the Berends Fauna
of Beaver County, Oklahoma. Copeia, (4): 282-289.

Walters, Vladimir. 1955. Fishes of western arctic America and
eastern arctic Siberia. Bulf Amer. Mus. Nat. Hist. Vol. 106:
Art. 5. Hew York,, 368 n,




Taxonomic Position of Catostomid Fishes

from the Gunnison Rivér of Colorado

Systematic Ichthyology
FW 130

June 6, 1967

Robert A. Leasure




TABLE OF CONTENTS

Title Page. v x o o sl W' sl s
Table of Contents ¢« « ¢ o o o o &
List of tables and illustrations.
Abgtract,. « o+ ¢ o v sis s
Introduction. . « . .
Background . . . . .
Species present. A R
Hybridization in Family Catostomldae
Methods and Materials . « ¢ « ¢ ¢ ¢« o o o o o
Description of Collection. .
Characters Used in Analysis.
Methods of Taking Counts . .
Computer Taxometrics Method.
BEBULEB. & s dliG e s e e
Grouplng of Specimens. « « o

Discussion. L4 L L L3 * ® L L L ° L ® L] L ® L]

Scales in Unknown Catostomus specimens . «
T BT S T N

Mouth shape in Unknown Pantosteus Specimens.
Conclusions .« « « o« '
Recommendations .

Bibliography




v

ABSTRACT

This study was undertaken to examine the tax-
onomic position 6f the sucker population within the
Gunnison River of Colorado. It stemmed from an ear-
lier study by Brian Kinnear of the Colorado Coopeza-
tive Fishery Unit. Due to time limitations there
could be no work done on the sucker population within
the scope of this earlier study.

Several characteristics were examined, and a pro-
gram was set up to utilize a computerized method of
separating groups of fishes.

Results of the study showed that the Population

is made up of Catostomus discobolus, Catostomus lati-

pinnis, and Catostomus commersoni. Several groups

of fishes were also found which were concluded to be

hybrids among Catostomus commersoni, C, latipinnis,

and C. discobolus. One group was found which did not
fit into this hybrid scheme.

Further study with a wider range of characters will
be necessary to further evaluate these digressive groups

of fishes.
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TAXONOMIC POSITION OF CATOSTOMID FISHES
FROM THE GUNNISON RIVER OF COLORADO

INTRODUCTION

Background

This study was originated in response to a pre-
vious study on the Gunnison River. Brian Kinnear,
of the Colorade Cooperative Fishery Unit, 4id a pre-
impoundment study in the Black Canyon National Monu-
ment. The purpose was to enable future workers to
discern any ecological changes in the river, after
the Curecanti project is completed.

In the course of his study, Mr. Kinnear came up-
on several specimens of Catostomid fishes which did
not fit any species known to be present in the river.
Due to time limitations, he was unable to do any in-
tensive work with these fishes. The specimens col-
lected were then storéd at the Colorado Coop Unit in
Fort Collins.

The writer undertook this project as part of

Dr. Robert Behnke's class in systematic ichthyology.

Species Known to be Present in the Gunnison River

Two species of Catostomid fishes are native to

the Gunnison River; they are: Catostomus latipinnis,

the flannelmouth sucker; and Catostomus discobolus,
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formerly Pantosteus delphinus (Smith 1966), the

Northern bluehead-mountain-sucker.

Catostomus commersoni, the Western white sucker,

has been introduce to these waters; and it is believed

that Catostomus catostomus, the longnose sucker,

has also been imported.

It was hypothesized at the start of this program
that the mystery fish in the Gunnison River were most
probably hybrids between those species already present.

Hybridization in the Family Catostomidae

According t6 Hubbs (1955), catostomid fishes
display a great deal of hybridization in nature. 1In

western stresms, Hubbs estimated that one out of one

huhdred specimens are interspecific hybri@s. Hybrids

are known to occur within the genus Catostomus, and

between Catostomus and the subgenus Pantosteus.

Some conditions must be present to make hydrid-
lzation feasible. Two of these are: the introduc-
tion of one species into the native range of another,
and an abundance of one species combined with the
relative scarcity of another. In the first case,
even species which have lived sympatrically witheut
hybridizing in many areas will tend to hybridize. 1In

the second case, the relatively rare species will have
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difficulty finding the proper mate, and will often
breed with another species. If there are no repro-
ductive isolating factors present, these crosses will

produce young.

METHODS AND MATERIALS

Description of Collection

The collection examined consisted of 64 spec-
imens from the Black Canyon “ational Monument. Ex-

amples of good Catostomus latipirnis, C. commersoni,

and C. discobolus were present as well as the mystery
specimens.

Condition of specimens was very poor. Preser-
vation had not been performed well, and the specimens
were badily decomposed internally. Many specimens
were missing large areas of scales. The specimens
were not fixed properly, and wepe in various con-
torted positions. This made making scale counts and

measurements difficult.

Characters used in Analysis

It was decided to use eleven characters in the an-
alysis of these specimens. They are:

l. Lateral line scales
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The anal ray count

i~

Scales above the lateral line
Dorsal rays

Pectoral rays

Ventral rays

Anal rays

Gill rakers

Vertebrae counts

Standard length

Length of dorsal base

Mouth shape

was later dropped, due to the con-

stancy of this character between species; and the

vertebrae counts were taken only on the first twenty-

five specimens.

Methods of Taking Counts

All counts and measure ments except the verte-

brae counts were made either with the naked eye, or

under a binocular dissecting microscope. Vertebrae

counts were made with an x-ray machine belonging to

the Colorado Cooperative Fishery Unit. Where scale

were found to be missing, an estimate was made and

entered. This techhique was also used on gill raker

counts.
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Computer Taxometrics Method

After all data on the first twentyfive speclmens
was collected, it was coded by Pr. Behnke and a com-

puter program was set up. The standard length and

dorsal base were combined into a ration of D.B./S.L.

With the dropping of the anal ray count this made a
total of nine characters used in the computer anal-
ysis.

Characters were broken down into states, and the
computer determined percentages of relationship based

on similarities and differences in the nine characters.
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Dr. David Rogers, of the Botany department at
Colorado State University, made available the use of
the computer taxometrics laboratory for this phase of

the study.

RESULTS

Grouping of Specimens

Computer taxometrics was used on the first twenty-
five specimens, as was stated earlier. When results
of this program were studied it was found that there
were four distinct groups present. Three groups were

closely related within themselves, they were: Catostomus

discobolus, C. latipinnis, and C. commersoni. The foutth

group was only loosely comnected; these were the mystery
specimens.

The remaining specimens were not run through the
computer due to time limitations. Inferences as to the
ldentity of these specimens was made using results from

the first twentyfive specimens.

Unknown Specimens

Several specimens displayed characteristics which

did not correlate with known species. Variances were
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noted primarily in scale counts and gill raker counts.
Several specimens with general Pantosteus features had
indistinct notches at the side of the mouth, low gill

raker counts, and low scale counts. Several examples

with general flannelmouth characteristics had scale

counts lower than normal. The scales also did not have

typical flannel mouth shape.

Specimen Breakdown

Catostomus discobolus

Specimen Ne. 2, &4, 9, 10, 27, 31, 40, 413} 43,
44, 47,.51, B2, 53 BE, 5T, 66.

Catostomus latipinnis

Spec imen No. . 6’ T, 12, 05 31 ¢ 52, 55, 07,
%39, 41, 42, A3, 50, 51, 52, 56,
BT -

Catostomus commersoni

Specimen No. 8,15, 16, 17, 18, 19, 20, 21, 24,
26, 29, 30, 36, 65, 45, 46, 48, 54,
62.
Unknown Catostomus
Specimen No. 1, 5, 14, 22, 23, 25, 28, 34, 58,
61, 67.
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(Continued)

Unknown Pantosteus

Specimen No. 33, 46, 49, 60,

Table 2

DISCUSSION

Scales in Unknown Catostomus Specimens

Scale samples were taken from several of the
intermediate flannelmouth types and examined with
a disseeting microscope. It was found that the scales
of these fish exhiblted characteristics which closely

matched these of Catostomus commersoni. Scales were

shaped much as those of C. commersoni, and they had

radii-and circuli which showed these same influences.

Mouth Shape in Unknown Pantosteus Specimens

Pantosteus (gemnus Catostomug) specimens were ex-
amined which had very indistinct notches at the side
of the mouth. These fish also had mouth characteristics
in the papilli and shape which superficially resembled

Catostomus commersonl..




CONCLUSIONS

At the end of this study the following conclucions

reached:

l. Catostomus commersoni, C. latipinnis,

and Catostomus discobolus are present in signif-

icant numbers.

2. No specimens of Catostomus catostomus

were examined.

3. Hybrids between Catostomus commersoni and

Catostomus latipinnis are present.

4. Hybrids between Catostomus commersoni

and_Catostomus discobolus are present.

5. There is still another group of specimens
which do not seem to be hybrids. These fish could

be simply extreme variations of Catostomus latipin-

nis.

RECOMMENDATIONS
For future work it is recommended that:

l. More specimens of suspicious looking
Catostomid fishes be collected from the Gunnlison
River, if possible.

2. All collectors be thoroughly briefed

in the proper method of preserving specimens.
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