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Abstracts

An investigation of phases of the life history of the Utah chub in
Hebgen Lake, Montana was made during the summer of 1953. This fish was probably
introduced into Hebgen Lake by live-minnow fishermen in the late thirtiss.
Forty-nine gill net sets were made from May 4 to October 11. The total catch
wag 1,030 chub, 64 trout, and 26 whitefish. Female chub were larger than males.
Scales from a random sample of 472 chub have been mounted but readings are not
complete. From ovary examination of 304 females it appeared that the majority
of the spawning activity in 1953 occurred during the month of June. Gill net
sets suggest that spawning was closely associated with shallow areas. Chub fry
and fingerlings were found to be extensively distributed along well-protected
sherelines. Samples of chub fry captured from August 2 to € averaged 0.8 inches
in tetal length and those taken on October 2L averaged 1.3 inches. Approximately
100 chub stomachs were collected but analysis of these has not been completed.
The use of toxicants to control chub in Hebgen Lake is considered impractical at
this time. A general survey of the shore line was made and 14.5 miles cr 22.2%
of the total shore line wes classified as acceptable for shore-type seining
operaticns,

Obijectivess

The Utah Chub is native to the Bonneville Basin of Utah and the upper
Snake River drainage. It was first reported in Hebgen Lake, Montanz in 1941 and
iz now present in the Madison River below Hebgen Lake to Thrze Forks, Montana,
and aigo in CLiff Lake. It undoubtedly was introduced by live-minnow fishermen
and is believed to be a contributing factor to the decline of the trout fishery.
The object o this investigation is to gather basic information on the life history
of the chub as a beiter understanding of the fish may lead %fc methods of con-
trelling it.

Technigues Used:

Gill net settings, with 120 footi experimental nets, were made during
the summer of 1933, and all information pertaining to the sets was recorded.
From specimens thus obtained, measurements, scale samples, and stomach samples
were taken. GConads were examined to determine sex, degree of maturity, and to
eztablish the spawning period. Numerous areas were seined to obtain immature fich
and to note their distribution in the lake. Two surface temperature stations were
established using maximum-minimum thermometers. Qualitative collections of plank-
ton and aquatic plants wers madse.



Hebgen Lake, a storage reservoir on the upper Madison River. is owned

and operated by the Montana Power Company (Figure 1). It has been in service .
since 1914 and itfunctions to maintain a water supply for downstream power units.

When full it has a surface area of 13,700 acres, a capacity of 344,730 acrs

feet, and a maximum depth at the dam of 61.5 feet. Operating policy has besn to

fill the lake during the spring and summer and release water as needed during

the fall and winter. A new policy was adopted in 1953 whereby the wster is

released sharply in the fall so the low point is reached by mid=November (Figure

2). The volume of water in the lake at the low point in a normal year is approxi-

mately 160,000 acre feet.

Forty-nine glll net sets were made from May 4 to October 11, 1953.
Most of the sets were made from June 13 to July 15, and confined principalily to
areas where chub were believed to be most abundant. GLI netting, with comparable
nets, was alsc done by the Mentana Fish and Game Depariment in 1948, These setls
were made from July 13 to September 21, and in widely scattered localities of
the lake {(Table 1}.

Measurements were made on a random sample of male and female chub
taken by gill nets from May 30 to July 12, 1953 (Figure 3). The 292 males in
this sample ranged in total length from 6.0 to 13.1 inches, with an average of
10.1. The 261 females ranged in total length from 7.1 to 13.9 inches, with an
average of 10.9. The average size of the females is larger than the males.

A random sample of 472 scales was taken from adult and immature chub.
These ranged in total length from 1.5 to 13.9 inches. All the scales have been
mounted but the readings have not been completed.

The ovaries of 304 females, collected from June 15 to July 12, were
examined. The females were then classified as being full, partially spent, or
spent (Table 2). The ovaries of 16 females collected on May 30 were all fulil.
Though the sample is small it appears that the majority of the spawning activity
in 1933 occurred during the month of June. The temperatures for the period of
June 15 to July 1 ranged from 549 to 610 F., and for the month of July from 60°
to 76° F,

Observation of spawning was nct possible because the lake level was
rising during the spawning period and the water was turbid. Gill net sets
indicate that spawning was closely associated with shallow areas. No cbssrva-
tions were made of chub migrating upstream to spawn. No eggs were recovered by
plankton net sampling or by dragging the bottom with a fine-mesh dip net.
Numerous arsas in the three arms of the lake were seined during the summer and
fail. Chub fry and fingeriings were found along a considerable part of the pro-
tected shore lines. The prevailing wind iz from the south and few frv or fingsr-
lings of any kind were found along the exposed north shores.

Periodic cellectlons of chub fry and fingerlings were mads during the
summer to follow their growth rate (Table 3). Measurements were taken from a
random sample when large numbers were collected. The scarcity of chub fry and
fingeriings in shallow areas on October 31, and the consistency of the range in
total length for those collected, suggests that the larger young may move to
deeper water. If this is true, the average total length for the young at the .
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Table 2. Ovary conditions of chub captured during the spring
of 1953 in Hebgen Lake.
Number Percent
of Percent Partially Percent
Weelk Ending Females Full Spent Spent
June 21 55 45,5 23.6 30.9
June 28 34 50,0 14,7 35.3
July B &9 5.0 17,0 78.0
July 12 140 £.4 8.6 75,0
Table 3. Total lengths of chub fry and fingeriings collected

during the summer and fall of 1932 in Hebgen Lake.

Number Numbex Average
of of Range Length
Coliections Date Fish {inches) (inches )
7 Aug. 3=6 275 0.4 = 1,3 G.8
3 Aug. 27-28 347 0.6 = 2.1 1.0
3 Sept. 15-16 269 0.6 = 2.0 1.2
2 Oct. 31 62 0.8 = 2.0 1.3




later dates should be greater. The presence of small chub in the Octcber 31
collection suggests late spawning, and that some chub may not form scales during
their first year of life,

A length frequency polygon of 189 immature chub collected on August &

indicates the presence of two age classes (Figure 4). These fish were all
collecisd at the same time and pilace. The average total lengths for fish of
the firsi and second modes are 0.9 and 2.8 inches respectively. This will be

ir
checked by the scale method for determining age.

An attempt to establish the hatching period for chub eggs was unsuccess-
ful. Several ripe male and female chub were spawned at the Bozeman ha zahezys
The eggs were too small to be rstained in the hatching trays and hatching jars
were unavailable.

Approximately 100 chub stomachs were collected during the summer.
Analysis of these stomachs is being carried out at the Depariment®s Fis hery
Laboratory at Moniana State College.

Sixty pounds of chub were collected and sent to ths U, S. Fish and
iife Service Fishery Technological Laboratory in Seattle, Washington for
5 s to marketability. cold storage life, and chemical composition.
etion report on this analysis has not been received.

Because of the large size of Hebgen Lake it would be impeossible fo
rehabllitate 1t with toxicants. It was thought that by periodically smpiving

the lake, and application of a toxicant followed by heavy stocking, the chub
population might be conirolled. An interview with representatives of the Montana
Powsr Company revealed that they could not consider this. There are plans for
repalr work on the outlet for sometime in the near future and 1t would then be
necessary to empty the lake. The Fish and Game Department will be informed in
advance so that some type of control may be applied if deemed feasible.

A general survey was made of the shoreline when the lake level was
down 12 feet in an attempt to evaluate the possibility of conducting large scale
shore-type seining operations., Areas were not considered as potential seining
sites because of Inaccessibilliiy, steep banks, timbered shore lines, and ths
presence of stumps and snags in the water. All area types were located on the
original suzrvey map and meamured with a map measure. The total length of the
shore line was determined to be 6%.4 miles of which 14.5 miles (22.2%) was
classified as seinable. However, actual seining operations may reveal that a
porticn of these areas are alsc not accepiable.

okt }..za

Aneivsis and Recommendations

Continuation of the siudy on the life histozry of the cnub with more
refined methods is recommended. Studies should begin as scon as the ice leaves
the lake ic obtain more information on their spawning habltis and distribution.

Meore information should be gathered on the removal and potential
utilization of the chub. GCrayvling Arm ig sepsrated from the main lake by a
short channel called "The Narrows®™. Using a planimeter on the original survey

map the surface area for this arm was detsrmined to be 2,223 ascres or 16.2%
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of the totsl surface arsa of the lake at capacity. The arm iIs shallow and makes
ue 3 pongiderable portion of the litforal zone of the lake. The water regulating
policy is such that the arm 1s almost completely drained every year during the
winter months. Yet during the summer months the chub are belisved tc be more .
abundant hers than in any other part of the lske. It is recommended that an inves-
tigation be made on the advisability and feasibility of constructing some iype of

trap acrozs the area known as the "The Narrows".

Grayling Creek, a tributary of Grayling Arm, is reported to be blocked
by beaver dams. It is recommended that a survey be made of lower CGrayling Creek
ic determine 1f it ig denied %o spawning irout and grayling.

Summary:

An investigation of phases of the life history of the Utah chub in
Hebgen Lake, Montana was made during the summer of 1953. This fish was probably
introduced into Hebgen Lake by live-minnow fishermen in the late thirties.
Forty=nine gill neti setls were made from May 4 fto October li. The total caich
was 1,030 chub, 64 trout, and 26 whitefish. Female chub were larger than males.
Scales from a random sample of 472 chub have been mounted but readings are not
somplete. From ovary examination of 304 females It appeared thai the majority
of the spawning activity in 1953 occurred during the month of June. Gill net
sets suggest that spawning was closely associated with shallow areas. Chup fry
and fingsrlings were found to be extensively distributed along well-protected
shorelines. Samples of chub fry captured from August 3 to 6 averaged 0.8 inches
in total length and those taken on October 31 averaged 1.3 inches. Approximately
L0C chub stomachs were collected but analysis of these has noi been completed.
The use of toxicants to control chub in Hebgen Lake is considersd impractical at
this time. A general survey of the shore line was made and 14.5 miles or 22.2%
of the total shore line was classified as acceptable for shore=-type seining .
operations.

Dats and Reports:

The original dsta and reports are with the project assistant at Montana
State College, Bozeman. Montana.
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