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McConaughy rainbow begin life in the gravel riffles
of tributary streams in the North Platte Valley above
Lake McConaughy in western Nebraska. Smolts
migrate downstream to the reservoir after a year in
the stream. Then, after two or three years in the
reservoir, the 4 to 6-pound adult spawners migrate
back upstream to spawn in the tributary of their
origin, thus completing the life cycle.

These color plates depict important aspects of the life
history and management of this species in Nebraska’s
upper North Platte River Valley. Mature spawning
rainbow (upper left) migrates to a typical valley stream.
The spawning gravel (upper right) is primarily hard
clay fragments, broken off from the substrate. The
one-year-old smolt (above) would be ready for its
journey to Lake McConaughy.

At left, before and after photos of Nine Mile Creek
graphically depict the results of management on what
has become the best spawning stream in the valley.
In 1969 (upper) Nine Mile was typical of most
unmanaged North Platte River tributaries. Note bank
erosion and scarcity of vegetation due to livestock.
In 1974 (lower), after the state had purchased the
land, eroding banks were backsloped, stabilized with
rock, and revegetated. Natural vegetation flourished
with the elimination of livestock. These management
practices substantially improved the capability of
this section of Nine Mile to produce rainbow trout.

Exclusion of livestock by fencing has proven to be the
most important management practice for improving
trout production in the valley. Also important are the
stabilization of eroding banks and installation of
structures to prevent migrating trout from entering
irrigation canals.




Rotary screen (above) prevents migrating trout from entering irrigation canal. At right,
winter stream fisherman goes after typical spawning-run McConaughy rainbow.

The end product of management—a quality fishery for rainbow trout in Lake McConaughy.
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INTRODUCTION

McConaughy Reservoir and the North
Platte River drainage upstream to the
Nebraska-Wyoming state line represent a
major part of the coldwater habitat in Ne-
braska, 87%, according to the 1972 Ne-
braska Fish and Wildlife Plan (Figure 1).
The plan also showed the upper North
Platte River drainage contains 159 miles
of coldwater stream habitat and 192 miles
of mixed cold and warm water stream
habitat, 29 percent of the total mileage jn
the state. Together, these 351 miles ac-
count for 80 percent of the coldwater
stream acreage in Nebraska.

McConaughy Reservoir and the North
Platte River drainage rainbow trout fishing
attracts anglers from throughout Nebraska
and adjoining states. McConaughy meets
the requirements of a “‘two-story”’ reservoir
as described by Kirkland and Bowling
(1966). Beside the rainbow trout fishery,
McConaughy provides excellent warmwa-
ter fishing for walleye, white bass, catfish,
smallmouth and striped bass. The ecology
and fishery management of the reservoir
was described by McCarraher, Madsen
and Thomas (1971).

The self-sustaining rainbow trout popu-
lation there is recognized as unique in the

Scottsbluff

Wyoming

Nebraska

Great Plains region. The species propa-
gates in tributary streams of the North Platte
River, located approximately 60 to 100
miles above the reservoir. These spawning
streams are vital to the rainbow population
in the drainage and in the reservoir, since
they provide the necessary spawning
habitat to sustain natural reproduction.

Fishing for migratory rainbow troutin the
North Platte River drainage began with the
creation of Lake McConaughy in 1945,
primarily in the Scottsbluff area streams,
with most pressure coming from local
anglers in the late 1940’s. As the word
spread this unique winter stream fishery
attracted more and more fishermen from a
wider area. Stream fishing pressure in-
creased steadily into the early 1960's.

In the early years of impoundment rain-
bow fishing at McConaughy was done
mainly from the bank during the early
spring. Like the rainbow stream fishery,
pressure was low and very localized during
the early years of impoundment. Anglers
didn’t discover trolling was very produc-
tive until the early 1960’s. Angling pressure
on the reservoir increased drastically with
the rise in popularity of trolling. The in-
creased pressure on both the stream and

Bridgeport

0 10
|

Scale

lake rainbows plus a concern about stream
and lake habitat, prompted the Game and
Parks Commission to initiate rainbow trout
investigations in the North Platte River
drainage during the mid-1960's.

The study concentrated on collection of
life history information and total utilization
of the coldwater stream habitat through a
specialized stocking program. Information
from the results of this study are presented
in the following management plan for Lake
McConaughy and the upper North Platte
River drainage. The management goal for
this drainage is to produce the maximum
number of rainbows over one pound for a
quality lake and stream fishery.

History

Construction of Kingsley Dam, which
created McConaughy Reservoir, radically
changed rainbow trout management in the
upper North Platte River drainage. The
closing of the gates in Kingsley Dam during
1945 and the filling of McConaughy Reser-
voir created a new coldwater environment
that ultimately changed rainbow trout
management policies in the tributary
streams of the North Platte River. Prior to

1. Sheep Creek 9. Wildhorse Creek
2. Dry Spottedtail Creek 10. Red Willow Creek
3. Mitchell Drain 11. Pumpkin Creek
4. Tub Springs 12. Cedar Creek

5. Winters Creek 13. Blue Creek

6. Alliance Drain 14. Clear Creek

7. Nine Mile Creek 15. Otter Creek

8. Stuckenhole Creek 16. Lonergan Creek

McConaughy Reservoir

20 Miles
|

Colorado

1

Figure 1. McConaughy Reservoir and Coldwater Streams in the Upper North Platte River drainage, Nebraska.




that time, North Platte Valley streams
probably contained only resident rainbow
populations. After 1945 stream rainbow
populations were influenced by reservoir
rainbow populations.

Three philosophies have been pursued
during the history of trout management in
the upper North Platte River drainage. The
1911-1945 period involved stocking
hatchery origin rainbow in most of the
North Platte Valley streams. The migratory
population of large rainbow as we know it
today was probably nonexistent in the
drainage. Any migration would probably
have been confined to local movement be-
tween streams.

From 1946-67 stocking of hatchery ori-
gin rainbow continued in the North Platte
Valley streams. Migratory reservoir rain-
bow populations, however, established
themselves during this period and survived
in the same stream habitat as the stocked
rainbow. Stream inventories and surveys
conducted during this period were used to
classify streams according to the amount of
trout natural reproduction present. Begin-
ning in 1968 all stocking of hatchery origin
rainbow was terminated. A fingerling
stocking program utilizing the wild
McConaughy rainbow as brood stock was
initiated for the North Platte Valley streams
that did not support rainbow trout natural
reproduction.

In 1911 hatchery origin rainbow trout
were introduced into the upper North
Platte River drainage in Nebraska. It is not
known if rainbow existed in the tributary

10

streams before these introductions. What
natural reproduction resulted from these
introductions is another unknown, but un-
doubtedly it occurred. Until 1945, finger-
ling and catchable rainbow trout were
stocked annually in most of the tributary
streams of the North Platte River. These
same streams later became spawning areas
for the Lake McConaughy rainbow. It is
doubtful if distinct rainbow trout spawning
migrations occurred before 1945, although
this is pure speculation.

After 1945, rainbow populations in
many of the tributary streams were influ-
enced by large rainbows which had spent
part of their life in McConaughy Reservoir.
The first spawning runs from Lake
McConaughy were probably rainbows that
had been stocked in the tributary streams.
This is a reasonable assumption, since
McConaughy was not stocked with rain-
bows until 1947 and they would not have
matured until 1949. Nonetheless, anglers
reported catching large rainbow in several
of the tributary streams from 1946 to 1949.

The unusually large size of these fish
would tend to indicate that they migrated
from the newly-created reservoir. These
first large rainbow spawners had to origi-
nate either from spawning stream natural
reproduction or from rainbows stocked in
the tributary streams. One of the earliest
and best documented rainbow trout runs
occurred in Otter Creek, a small stream
emptying directly into McConaughy. Dur-
ing March 1948, the McConaughy spawn-
ing runs at Otter Creek provided eggs for

Nebraska’s Rock Creek Hatchery and the
Crawford National Fish Hatchery.

Hatchery rainbow trout were also
stocked annually from 1945 to 1967 in the
tributary streams which also served as
spawning streams for the McConaughy
rainbow. Hatchery rainbows were also
stocked directly in Lake McConaughy
periodically from 1947 to 1970.

Rainbow trout investigations in the early
1960’s concluded these stockings were not
increasing the spawning runs from
McConaughy Reservoir (Van Velson
1969). Consequently, stocking hatchery
origin rainbow was terminated on the
spawning streams in 1967 and in the reser-
voir in 1970.

Since 1967 only fingerling trout hatched
from McConaughy rainbow eggs have
been stocked in the tributary streams of the
North Platte River. Future management
plans for McConaughy Reservoir and the
upper North Platte River drainage calls for
(1) stocking McConaughy rainbows in
streams lacking natural reproduction po-
tential; and, (2) aquatic habitat manipula-
tion.

Whether it came about from mass hatch-
ery stockings or rainbow introductions
somewhere upstream, or from a combina-
tion of the two, a self-sustaining rainbow
trout population has established itself by
taking advantage of the available environ-
ment. This population is superior to the
rainbow hatchery product and can sustain
itself if man does not degrade the coldwater
stream and lake environments.
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METHODS AND PROCEDURES

Rainbow trout investigations were con-
ducted in the upper North Platte River
drainage in Nebraska from Kingsley Dam
(which impounds McConaughy Reservoir)
upstream to the Nebraska-Wyoming state
line, a distance of approximately 140
miles. Water temperature information and
rainbow trout populations were sampled in
most coldwater tributary streams emptying
into McConaughy or the North Platte River.

Field data collections were made bet-
ween 1963 and 1975. Fyke nets, electro-
fishing, and the electrical weir were used to
sample rainbow populations throughout
the drainage. Rainbow trout exceeding 12
inches total length were classified as
adults. Individuals under 12 inches were
recorded as juveniles.

A

Adult rainbow trout were sampled in the
spawning streams and the reservoir. The
1963-1966 rainbow trout runs from
McConaughy were monitored by electro-
fishing the spawning streams. The 1967-
1974 spawning runs were sampled at the
Lewellen electrical weir and fish trap lo-
cated in the North Platte River immediately
above the reservoir, which made it possible
to separate the fall and spring spawning
populations for the first time. Operation
and description of the electrical weir and
fish trap were reported by Madsen (1973).
Age and growth data were collected at the
Lewellen trap. Sexual maturity was clas-
sified according to gonad condition. Rain-
bow trout were recorded as sexually ma-
ture when the sex products were visible

#

after gentle pressure was applied along the
underside of the body. Age determinations
were made by two independent scale in-
terpretations, which were used to deter-
mine migration patterns and to classify the
life history categories. Designations for life
history categories were modified from
Shapovalvo and Taft (1954) and Hartman
@i959)8

Juvenile rainbow trout were captured
throughout the drainage. Those ranging
from four to eight inches were fin-clipped
to ascertain migration patterns and to verity
age determinations. Marked rainbow trout
were recaptured in the reservoir, at the
Lewellen trap, and in the streams when
they returned to spawn.

Author checks rainbow captured at the electric weir on the North Platte River, west of Lake McConaughy
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Time of Spawning
Migrations

Two spawning runs of rainbow trout
migrate from McConaughy Reservoir. In-
formation collected at the Lewellen trap
indicated the largest run occurs in the fall
(Appendix Table A), beginning slowly in
September. The earliest catch of rainbow at
the Lewellen trap was on September 11.
Over the years, anglers have also reported
rainbow catches during September in the
spawning streams. The rainbow catch at
the Lewellen trap generally increased
steadily through October and into early
November. Table 1 lists the week produc-
ing the most fall run rainbows captured
during the 1967-1974 trapping period.

Spawning stream anglers usually report
the best fishing during the 30-day period
from October 21 through November 19.
The catch rate of fall run rainbow at the
Lewellen trap usually declined steadily in
late November each year until trapping
operations ceased because of adverse
weather conditions.

Spring run rainbow were captured im-
mediately after the Lewellen trap was put
into operation each year. Adverse weather
conditions usually delayed trapping opera-
tions until March. Since anglers were al-
ready catching spring run rainbows in the
spawning streams by the time the trap was

LIFE HISTORY OF THE McCCONAUGHY RAINBOW

Table 1. Week of the largest fall run rain-
bow catch at the Lewellen trap

1967-1974.
Year Week Number
1967 Qctober 15-21 50
1968 October 20-26 150
1969 October 19-25 77
1970 October 25-31 58
1971 October 17-23 B 1
1972 October 15-21 218
1973 October 21-27 191
1974 Sept. 29-Oct. 5 167

put in operation, these trout probably leave
the lake during iate February. However, the
peak spawning migration probably doesn’t
occur until ice cover leaves the reservoir
and the Lewellen trap was usually in opera-
tion by that time. Table 2 shows the largest
weekly catch of spring run rainbow moni-
tored at the Lewellen trap. The spring run
was usually over by the middle of April
each year.

Most fall and spring run rainbow were
captured during the hours of darkness.
Weather appeared to directly affect the
daily catch rate of rainbow trout. The
largest numbers of rainbow were trapped
during mild fall and spring weather. Sud-
den adverse weather conditions temporar-
ily reduced the number of rainbow migrat-

ing from the lake, while a sharp rise in the
barometer usually triggered an increased
catch of rainbow at the Lewellen trap.

Table 2. Largest weekly catch of spring
run rainbow trout at the Lew<
ellen trap 1968-1975.

Year Week Number
1968 March 10-16 14
1969 April 6-12 138
1970 March 22-28 27
1971 March 14-20 83
1972 March 5-11 45
1973 March 18-24 193
1974 March 10-16 47
1975 March 19-25 206

Life History Data

Fifteen life history categories were rep-
resented in the rainbow trout spawning
runs from McConaughy Reservoir (Table
3). Maiden spawners, which had spent one
growing season in the stream and two
growing seasons in the lake (1/2), made up
63 percent of the spawning run. Second-
year spawners which spent one growing
season in the stream and two growing sea-
sons in the lake (1/2.1S) accounted for 12

Table 3. Life history categories represented in the 1965-1974 rainbow trout spawning runs from McConaughy Reservoir.

Life History Categories™

Year 11 1/2 1/3 2/1 2/2 2/3  1/1.1S 1/2.1S 1/3.1S 2/1.1S 2/2.1S 1/1 28 1/2.2S 2/1.2S 2/2.2S Total
1965 4 119 4 1 14 — 83 16 — 9 1 6 — — — 207
1966 18 75 b — 4 — 19 29 1 1 — -4 — — — 154
1967 32 68 4 P 6 S 7 7 — 1 — ) — — — 124

F-1968 16 499 7 — 2] — 16 75 — — — — — — — 652
S-1969 1 145 6 — 4 — 3 Sl — — 1 — 2 — — 193
F-1969 12 329 113 7 15 1 17 119 — 1 7 2 2 - — 518
S-1970 — D) — — 2 — 1 1 — — — — — — — 26
F-1970 23 127 — 1 7 — 25 17 — 3 4 3 — — 1 22
S-1971 2 56 2 — 18 — 6 23 — — 7 — 1 — 2 (512
F-1971 18 410 — 5 62 — -57 7 — 8 2 6 — — — 585
S-1972 2 60 3 — 6 — 5 9 — — — — — 1 — 86
F-1972 13 360 34 5 31 — 44 68 4 — 4 2 4 — — 579,
S-1973 — 154 2l 2 10 2 3 3 — 7 6 X — — — 238
F-1973 67 248 43 8 21 — 3 Pl 5 — — 30 9 - — 555
S-1974 — 17 10 — il 1l — 18 — — 1 3 1l — — 52
F-1974 60 422 20 12 13 — 59 i —— 6 — 3 — — — 620
Total: 2633102182 43 250 4 287 601 20 3 33 78 19 1 3 4922
% Compo-
sition BAE R 70 A7 508 0 BRE a2l A .63 .67 558 a9 102 .06
% Spawner
Classif- e
cation Maiden 2nd Year 3rd Year

20 2

*The number of years of stream |
The number and the letter S to

present one.
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ife are to the left of/. The sum of the numbers to the? right of the / are the years spent in the reservoir.
the right of the period indicates the number of previously completed spawning runs not including the
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The 1965-74 spawning runs contained
78 percent maiden, 20 percent second-
year, and 2 percent third-year spawners.
The fall and spring run life histories which
could be distinguished from each other by
utilizing the Lewellen trap are shown in
Appendix Tables B and C. Life histories
representing the spawning runs monitored
in the North Platte Valley streams are
shown in Appendix Table D. Fall and
spring spawners could not be distin-
guished from each other so the runs were
combined.

Of the young produced from the 1965-
1974 spawning runs 93 percent were
1-year-old smolts and 7 percent.were
2-year-old smolts before migrating
downstream to the reservoir (Table 4). The
spawning runs during the 1965-1974
period were comprised of 69.7 percent
3-year-olds, 23.2 percent 4-year-olds, 5.4
percent 2-year-olds, 1.6 percent 5-year-
olds and .1 percent 6-year-olds. Rainbow
trout scale analysis indicated 14 percent of
the fish had spent one growing season, 82
percent spent two growing seasons and 4
percent had spent three growing seasons in
the reservoir before maturation and enter-
ing their first spawning migration.

Rainbows sampled during the 1967-
1974 spawning runs averaged 20.6 inches
long and 3.9 pounds. Spring spawning
trout were larger than those in the fall.
Spring run fish averaged 21.3 inches and
4.4 pounds, compared to 20.4 inches and
3.8 pounds recorded for the fall spawning
runs (Appendix Tables E and F).

The sex ratio averaged 1.9 females per
male for the 1967-1974 spawning runs
monitored at the Lewellen trap. Spring
spawning runs (Appendix Table G) showed
2.5 females per male, while the fall average
(Appendix Table H) was 1.8 females per
male. The fact that some males mature a
few months sooner than females may ex-
plain the sex ratio difference between
spring and fall runs.

A higher proportion of males mature at
two years of age than females. This causes a
large difference in the sex ratio among the
various life history categories (Appendix
Table 1) and can influence the sex ratio of
the entire spawning runs. Examination of
two life history categories shows the influ-
ence of the earlier maturing males. For in-
stance the 1/1 category (2-year-old fish)
had a sex ratio of .6 females per male (Table
5). The predominate category (1/2), com-
posed of three-year-old fish, had a sex ratio
of 2.0 females per male (Table 5). A strong
year-class of rainbow, which would show
up firstin the 1/1 category, could influence
the sex ratio of the entire spawning run.

Year-Class Strength

The most reliable information available

Table 4. Stream residency of the 1965-1974 rainbow trout spawning runs.

Spawning One Year Stream Residence Two Year Stream Residence

Run Number Percent Number Percent Total

1965 182 88 25 112 207

1966 149 07 5 3 154

1967 1515 93 O 7 124
F-1968 621 95 31 5 652
$<1969 188 97 5 3 193
F-1969 487 94 31 6 518
S-1970 24 92 2 8 26
F-1970 195 88 26 1122 2241
S-1971 90 80 22 20 1
F-1971 508 87 77 i3 585
S$-1972 79 92 % 8 86
F-1972 589 93 40 7 579
S-1973 216 91 22 9 238
F-1973 526 95 29 5 555
S-1974 49 94 3 6 52
F-1974 589 95 31 5 620

Average Average

Totals: 4557 Percent 93 365 Percent 7 4922
Table 5. Sex ratio by life history category of the 1965-1974 spawning runs.

Life History Sex Ratio

Category Males Females Total Females/Male
11 104 60 164 .6
12 402 785 1,187 2.0
1/3 27 47 74 |7
2/1 10 19 29 1.9
22 32 7 109 2.4
2(3 1 2 3 2:0
IS 62 81 143 =3
1/250S 66 168 234 25
/B3I 3 6 9 240)
2 1S 3 16 19 583
2/P80S 3 11 14 B/
WALAS 10 26 36 216
/2525 4 4 8 1.0
241825 0 1 1 —
/29S 1 1 2 10
Ave. Sex

Totals: 728 1,304 2,032 Ratio 1.8

on rainbow trout year-class strength is
based on the abundance of two-year-old
fish in the spawning runs. Some estimates
of year-class strength are available when a
year-class is followed throughout its ap-
pearances in the spawning runs.

Table 6 shows the age composition of
each spawning run during the 1965-1974
period by following the diagonal lines. This
table also makes it possible to follow a
particular year class through the various
spawning runs (by using the dotted lines)
from 2 years until 5 or 6 years of age, when
they disappear from the population. For
example, the 1969 year-class makes its first
appearance as a 2-year-old in the 1970
spawning run. By following the diagonal
line upward and to the right it is evident

that 3-year-old fish representing the 1968
year-class made up 69.2 percent of the
1970 spawning population. The 4-year-old
fish from the 1967 year-class represented
18.2 percent of the spawning population,
while the 5-year-old fish from the 1966
year-class accounted for 1.8 percent of the
1970 spawning population. The 1965 year
class (6-year-old fish) comprised only .4
percent of the 1970 spawning run.

Information on 2-year-old and 3-year-
old fish, transferred from Table 6 to Table 7,
indicated that in 1966, 1969, and 1972
the strong year-class of 2-year-old fish
made up the strongest year classes the
following year.

The information from Tables 6 and 7
indicate strong year-classes of 3-year-old
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Table 6. Lake McConaughy rainbow trout age distribution per year class and spawning run for the 1961-1974 period.

Age in Years

1966 Spawning Run

1967 Spawning Run

1968 Spawning Run

1969 Spawning Run

1970 Spawning Run

1971 Spawning Run

1972 Spawning Run

1973 Spawning Run

1974 Spawning Run

*Percentage of the spawning run.
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fish can be predicted by knowing the per-
centage of 2-year-old fish in the spawning
runs. As a general rule, a strong year-class
is present if 2-year-old fish comprise over
10 percent of a spawning run. The same
holds true, if 3-year-old fish represent over
70 percent of the spawning run.

Table 7. Year-class strength of 2-year-old
rainbow trout representing the
1964-1972 year classes.

Percentage of

2-year-old 3-year-old fish
Year fish in the the following
Class spawningruns  -spawning run
1964 159 597
1965 a7 58.1
1966 25.8* 78.9*
1967 2.4 66.7
1968 23 69.2
1969 10.4* 80.5*
11970 3.0 70.6*
1971 23 4.6
1972 2008 78.6*

*Four strongest year classes

Deformity

Adult rainbow trout with some type of
deformity comprised 4.6 percent of the
rainbows captured at the Lewellen trap
during the 1967-1975 spawning runs (Ta:-
ble 8). Deformities observed in each
spawning run and separated by sex are
shown in Appendix Tables ] and K.

Two kinds of deformity were observed at
the Lewellen trap: One involved rainbow
with curvature of the vertebral column
either of the lordiosis or scoliosis type. This
deformity was most common in the dorsal
fin area. The scoliosis type was identified
by a large lump along the side. In extreme
cases, the lordosis type of deformity caused
the rainbow to take on a boomerang shape.
X-rays made of rainbows exhibiting
scoliosis and lordosis deformities indicated
the vertebral columns were out of line in
either the lateral or dorsal position but
otherwise appeared nearly normal.

The second variety deformity usually
occurred in the caudal peduncle region.
X-rays of rainbows with this type of defor-
mity indicated the vertebrae in the de-
formed area appeared smashed or jammed
together. No external lumps or any sign of
scoliosis or lordosis were noticed on this
type of deformity. These individuals merely
appeared to be ““stubby” because of the
shorter than normal caudal peduncle area.

Both types of deformities were either
congenital or caused during the first year of
life. Available evidence seemed to indicate
something happened early in life, and the
deformity became more severe and visibly

Percentage of

Table 8. Deformity observed among rainbow trout collected at the Lewellen trap dur-

ing the 1967-1975 period.

Percent
Spawning Run Normal Deformed Total Deformity
Fall Run 3,955 197 4,152 47
Spring Run 989 43 1,082 4.2
Totals: 4,944 240 5,184 4.6

Table 9. Anchor worm data collected from fall run rainbow trout populations, Lewellen

trap, 1967-1974.

Anchor Worms or Scars

Spawning Sample 0 =5 +5

Run Size Number Percent Number Percent Number Percent
Fall 1974 618 35 5.6 276 44.7 307 49.7
Fall 1973 506 39 7 190 37.6 277 54.7
Fall 1972 577 145 2587 3 77 65.3 55 ©)15
Fall 1971 578 219 37.9 312 54.0 47 8.1
Fall 1970 2408 76 36.0 96 45.5 39 18.5
Fall 1969 565 433 76.6 119 20 113 243
Fall 1968 No anchor worm data recorded
Fall 1967 No anchor worm data recorded
Totals: 3055 947 1370 738
Average Percent: 31.0 44.8 24.2

evident as the fish matured. The fact that
very few deformed rainbow under 10 in-
ches have been observed supports this
theory.

Exposure to electricity at the Lewellen
trap during the smolt stage or during the
juvenile stream sampling program would
be the only obvious mechanical injury that
might cause deformities. An experiment
was conducted to see if the electrical field
at the Lewellen trap was causing skeletal
damage. Hatchery rainbow (8-10 inches in
length) were exposed to the electrical field
of the Lewellen trap. The exposed rainbow
were X-rayed but no indications of skeletal
damage could be observed. However, it is
possible that the electrical field caused
nerve or muscular damage that would not
appear on the X-rays. As long as the percen-
tage of deformities remains low, it might be
a natural occurrence. If deformities ap-
proach 8 to 10 percent, they should no
longer be considered natural, and investi-
gations should be made to determine the
cause.

Parasites

The most common external parasite ob-
served on adult rainbow trout in the North
Platte River was the anchor worm (Lernaea
sp.). Anchor worms were observed annu-
ally on adult rainbow spawners throughout
the rainbow trout investigations. Usually
anchor worm infestations were heaviest
during the late summer and fall. Con-

sequently anchor worms were present in
the largest numbers on fall run rainbow.
Spring run rainbows had very few anchor
wormes.

Anchor worms were observed in various
stages of development. The first sign of an-
chor worm infestation was a small red in-
flamed area. Upon close observation a very
small thread-sized anchor worm could be
seen protruding from the inflamed area.
Later in the fall the anchor worms were
fully developed with egg sacks present.
After the anchor worms had dropped from
the rainbow, large red inflamed areas re-
mained and were recorded as scars.

Anchor worm data are presented in two
different forms because no distinction was
made between anchor worms and scars left
by anchor worms during the 1967-1971
period (Tables 9 and 10). After 1971 a dis-
tinction was made between anchor worms
and scars, consequently the actual counts
of both were recorded for each adult
examined in the spawning runs (Table 11
and 12). The information contained in Ta-
bles 9 and 10 indicate a trend towards
heavier anchor worm infestations between
the 1969 and 1974 spawning runs. In
1969, 77 percent of the adult rainbow
examined at the Lewellen trap were free of
anchor worm infestations. However, in
1974 only 6 percent were not infected (Ta-
ble 9).

During several spawning runs, anchor
worm investigations were recorded either
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as worms or scars and actual counts were
made (Table 11 and 12). If a worm was
visible in the inflamed area, it was counted
and recorded as a worm, otherwise, it was
recorded as a scar. Worms and scars were
recorded for each adult fish examined in
the spawning runs.

An occasional fish louse was observed
on the adult rainbow examined at the
Lewellen trap, but the occurrence was rare.
No other external parasites were noted.

Disease

Investigations were made on the
McConaughy rainbow trout population
from 1970 through 1976 (Table 13),
primarily to determine the disease status of
this wild population.

The first examination for diseases was
made in 1970, when small rainbow fry
were sent to the U.S. Fish and Wildlife
Service Disease Laboratory in Genoa, Wis-
consin. Tests conducted there showed no
evidence of disease. The high mortality of
fry that year was apparently a combina-
tion of never learning to feed and a pos-
sible poor grade of feed, plus the fact these
fish are from a “wild” population.

Adult spawners were held for egg collec-
tions beginning in 1966. However, the first
disease problems did not develop until the
spring of 1971. That spring, rainbows held
at Winter Creek Hatchery suffered heavy
mortality the first 10 days. Externally, the
fish developed large patches of fungus
around the dorsal area and the fish ap-
peared to lose equilibrium. An internal
examination revealed a very extended air
bladder filled with small amounts of
mucus. Eggs from the 1971 spring run suf-
fered a very high mortality in the pre-eyed
stage, but disease diagnosis was not con-
ducted.

The 1971 fall run of adult rainbow trout,
held at the Winter Creek Hatchery and at
the Rock Creek Hatchery, showed the
same symptoms observed in the spring.
This time, however, adult rainbow trout
were sent to the U.S. Fish and Wildlife
Service Disease Laboratory in Genoa, Wis-
consin, which identified cultures of
Aeromonas liquefaciens. The lab identified
the same disease in 1972 fall-run rainbows.

In 1973, adult McConaughy rainbow
were again sent to the Genoa lab. These
fish were tested for infectious pancreatis
necrosis (IPN), infectious hematopoietic
necrosis (IHN), viral hemmorrhagic sep-
ticemia (VHS), furunculosis, and kidney
disease. None of these diseases were
found.

McConaughy rainbow trout spawners
were taken to the U.S. Fish and Wildlife
Service Fish Disease Control Center in Fort
Morgan, Colorado, during 1975 and 1976.
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Table 10. Anchor worm data collected from spring run rainbow trout populations,
Lewellen trap, 1971-1974.

Anchor Worms or Scars

Spawning Sample 0 -5 +5
Run Size Number Percent Number Percent Number Percent

Spring 1974 52 10 1922 19 36.6 23 44.2
Spring 1973 247 231 935 13 5¢3 3 i
Spring 1972 87 79 90.8 5 5.8 3 3.4
Spring 1971 116 108 O3] 8 6.9 0 0.0
Totals: 502 428 45 29

Average Percent: 85.2 7 9.0 5.8

Table 11. Anchor worms and scars present on fall run rainbow trout collected in the
Lewellen trap, 1971-1974.

Spawning Run

Percent
Fall 1974 Fall 1973 Fall 1972 Fall 1971 Total of Total
Sample Size 618 506 S - 578 2279
0 217 39 327 219 8028 250
1 131 28 140 135 434 190
= 104 67 71 102 344  15.1
~ 3 67 49 18 52 186 8.2
O 4 38 46 10 23 117 5.1
25 25 53 2 17 O ¥/ 4.3
& 6-10 34 120 5 17 176 7T
T 1155 1 54 2 9 66 2.9
S 16-20 1 20 0 1 22 1.0
< 21-25 0 9 0 1 10 4
26-30 0 2 0 0 ) i
Bt 0 19 2 2 23 1.0
o 50 e 216 Lo 266 223
& 1 81 - 187 A 26508 W00 1
i 110 = 9 i 206 17.2
@ 3 100 i 32 e 5@ i
Z4 82 — 18 — 100: 1184
05 43 R 7 L 50 4.2
2 6-10 128 il 13 s 141 11.8
=gl 11 == 1 A 12 1.0
£ 16-20 4 i 4 s 8 7
S 2125 3 i 1 fits 4 i3 |
£ 2630 £ e e £ o 0.0 ‘
31+ 6 — 2 — 8 o7 {

*No scars recorded.

Routine investigations revealed no dis-
eases.

Aeromonas liquefaciens is the only dis-
ease identified in the wild McConaughy
rainbow trout populations, and it has ap-
peared only periodically when rainbow
spawners are held prior to artificial egg col-
lections.

Tag Return and
Fin Clipping Data
Tag Return Data

B Y S

Angler harvest and migration data was
collected by tagging adult rainbow trout at
two sites, the Lewellen trap (1967-1972)
and in the North Platte Valley spawning
streams (1962-1970). All spawners were

Pesticide Analysis

Adult McConaughy rainbow trout and
eggs from this wild population were tested
for various pesticides during the 1968-
1970 period. Results appear in Table 14.

marked with metal monel jaw tags. Angler
harvest data from both sites are shown in
Table 15.

Voluntary tag returns by anglers from
each tagging site were separated into two
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2 Table 12. Anchor worms and scars present on spring run rainbow trout collected in
& the Lewellen trap, 1972-1974.

Spawning Run

M Percent
N Spring 1974 Spring 1973 Spring 1972 Total of Total
ot Sample Size 52 247 87 386
i 0 39 247 83 369 95.6
1 4 0 4 8 2.0
¥ @ 2 4 0 0 4 1.0
Z3 3 0 0 3 8
| O 4 1 0 0 1 3
i 25 1 0 0 1 3
& 6-10 0 0 0 0 0.0
£ 11-15 0 0 0 0 0.0
S 16-20 0 0 0 0 0.0
< 2125 0 0 0 0 0.0
26-30 0 0 0 0 0.0
31+ 0 0 0 0 0.0
0 13 231 81 325 84.2
21 4 6 1 11 2.9
5 8 6 1 15 3.9
@ 3 1 0 1 2 z
24 3 1 0 4 1.0
o5 3 1 2 6 1.6
2 6-10 11 2 1 14 3.6
e 1115 4 0 0 4 1.0
2 16-20 3 0 0 3 8
B 0 0 0 0 0.0
2 0 0 0 0 0.0
31+ 2 0 0 2 =

Table 13. Lake McConaughy (Spring and Fall Run) rainbow trout disease investigations,

1970-1976.

Year Size Laboratory Type of Test Disease Reported

11970 kY. Genoa, Wis. Routine None

1971  Adult Genoa, Wis. Routine Aeromonas liquefaciens
! 1972 Adult Geona, Wis. Routine Aeromonas liquefaciens
4" 1973 Adult Geona, Wis. Routine including IPN, None
[ IHN, VHS, Furuculosis,
i Kidney Disease
g , 1975  Adult Fort Morgan Routine None
}’ 1976+ Adult Fort Morgan Routine None

Table 14. Lake McConaughy rainbow trout pesticide analysis.

p.p.m. Pesticide (Wet Basis)

S

1/ Tests conducted by WAREF Institute, Inc., Madison, Wisconsin.
2/ Tests conducted by Game and Parks Commission, Lincoln, Nebraska.

4
4
|
i
{ Description Percent DDE DDD DDT Dieldrin BHC Est. p.p-m.
i ! Date of Sample Fat PCB Mercury
j ‘ 1/ 3 Adult Rainbow Trout 118 .140 .050 .028 .020 .010 .083 -Fl
| Nov. 1970  (Composite Sample)
1 2/ 3 Adult Rainbow Trout  9.88 459+
; Oct. 1969  (Composite Sample) 4.650**
2 Adult Rainbow Trout 10.79 Sl
Oct. 1969 160 340 52905
2 Rainbow Trout Eggs .076
Jan. 1968
| *Whole Fish.
1 **Fat,




Table 15. Vountary angler tag return data from Lewellen trap and North Platte Valley
tagging efforts.

Total Number of Angler Harvest
Tagging Number Voluntary or Tag Returns
Site Tagged Tag Returns (Percent)
North Platte Valley 1,010 182 18.0
Streams 1962-1968
Lewellen Trap 1,046 203 19.4
1967-1972

Table 16. McConaughy rainbow trout data obtained from fall and spring run spawners tagged at the Lewellen trap during 1967-1972,

returned by anglers in the North Platte River drainage during 1967-1976.

Returned by Returned by Returned Total Total
Spawning Number Stream Fishery ‘ Lake Fishery by Others Niumbor Pebcont
Run Tagged Number Percent Number Percent Number Percent Returned Returned
Fall 1967 96 14 14.6 5 5% e — 15 166
Fall 1968 104 23 203 5 4.8 — — 28 26.9
Fall 1969 142 17 12.0 11 Ul — — 28 197
Fall 1970 118 2.2 18.6 3 25 — — 25 2122
Fall 1971 219 36 16.4 4 Thf5} — — 40 18.2
Fall 1972 185 19 10.3 - 1.1 S 5 o 11.9
864 i3 30 1 162 18.8
Spring 1968 13 1 27 1 i e = 2 15.4
Spring 1969 90 9 10.0 11 122 1 1.1 21 233
Spring 1970 18 — — 7 389 — — 7 38.9
Spring 1971, 43 5 1iEG 3 740) — — 8 18.6
Spring 1972 18 gl 5.6 Ry 11 — -— S 16.7
182 16 24 1 41 225
Totals: 1046 147 14.1 54 52 A ol 203 19.4

Average voluntary return (Spring and Fall) = 203/1046 = 19.4%

*Lake Ogallala or irrigation canal and North Platte River below the Keystone diversion.

Table 17. McConaughy rainbow trout tagging data. Fall and spring run spawners tagged in the North Platte Valley spawning streams

and returned by anglers in the North Platte River drainage during the 1962-1970 period.

Spawning NTJ?]:?)LI‘ Stltzg:!r\n:i(:htz'y E:I:: r:iigebrz Lot Total

Number Percent

Run Tagged Number Percent Number Percent Returned Returned
1962-63 106 1 10.4 4 38 15 14.2
1963-64 120 25 20.8 : 4 3.3 29 241
1964-65 239 85 138 10 4.2 43 18.0
1965-66 267 15 5.6 16 6.0 31 11.6
1966-67 147 28 11920 {2 8.2 40 )72
1967-68 131 20 11522 4 Sl 24 18.3
Totals: 1,010 1132 11251 50 4.9 182 18.Q

Table 18. Tag returns from Lewellen trap and North Platte Valley tagging efforts, rep-
resenting the lake and stream fishery.

Number And Percentage Of Tag Returns

Tagging Number  Number Stream Fishery Lake Fishery
Site Tagged Returned Number Percent Number Percent
North Platte 1,010 .82 132 725 50 275
Valley Streams
Lewellen Trap 1,046 203 147 72.4 54 26.6
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Table 19. Destination of McConaughy fall
and spring run rainbow trout
spawners tagged at the Lewel-
len trap (1967-1972) and re-
covered in tributary streams of
the North Platte River.

Streams Where
Tagged Fish Were
Caught by Anglers

Number Percent

Nine Mile Creek 57 42.3
Red Willow Creek 33 24.5
Tub Springs 20 14.8
Pumpkin Creek 16 115:8)
Winters Creek 5 3
Wildhorse Creek 1 o
Sheep Creek 1 T
Silvernail Drain 1 7
Browns Canal 1 7
Totals: 135 100.0

*12 additional tags were reported, 6 from
the North Platte River and 6 from un-
known streams.

categories: (1) tags returned by stream
anglers and (2) tags returned by lake
anglers (Tables 16 and 17).

A similar proportion of tag returns from
the lake fishery and the stream fishery was
reported from each tagging site (Table 18).
There was not a statistically significant dif-
ference (P<.01) between spawners tagged
at the Lewellen trap and spawners tagged
in the North Platte Valley streams. The an-
nual return of tags representing the lake
and stream fishery for both tagging sites are
shown in Appendix Table L.

The spawning stream destination of
McConaughy spring and fall run rainbows
can be obtained through examination of
tagged rainbow (Table 19). Of the streams
located above the reservoir, Nine Mile
Creek, Red Willow Creek, and Tub Springs
accounted for over 80 percent of the tags
returned.

Use of the Lewellen trap as a sampling
tool allowed complete separation of fall
run and spring run spawners for the first
time. The only evidence to substantiate the
theory of two separate and distinct spawn-
ing populations comes from recaptures of
tagged rainbow trout spawners (Table 20).
The total number of tagged rainbow trout
recaptured is low because of the high turn-
over rate in the spawning population. The
spawning populations are comprised of
78% maiden, 20% second year and 2%
third year spawners (Table 3). Con-
sequently only 21 tag returns from second
and third year spawners were available. Of
this number, 19 (90 percent) migrated from
the reservoir during the same (fall or spring)
spawning run as they were originally tagged
in. Only 2 (10 percent) of the tagged

ﬂblé >20.~lginibow trout tagged at the Lewellen trap and recaptured in a later spawning

run.

Spawning Run

Number

Fall run rainbow trout recaptured in a fall run approximately 10-12 months later 17
Fall run rainbow trout recaptured in a spring run approximately 15-17 months later 1
Spring run rainbow trout recaptured in a spring run approximately 10-12

months later

Spring run rainbow trout recaptured in a fall run approximately 5-7 months later 1

Total:

21

rainbow were classified as strays and re-
turned in a different spawning run. If this
small sample size of tagged rainbow trout is
representative of the entire population, the
theory of two distinct spawning runs is ap-
parently true.

The capability of the McConaughy rain-
bow trout to return and spawn for a second
time in a stream where they had spawned
previously can be measured by examining
the return of tagged trout to the spawning
streams one year after being tagged. High
mortality among first-year spawners se-
verely reduced the number of tagged trout
returning to spawn for a second or third
time. Of the 1,010 adult rainbow trout
spawners tagged in the spawning streams
during 1962-1968, only 24 were recap-
tured in a second spawning run. Of these,
21 or 88 percent had returned to the stream
where they had spawned and been tagged
the year before. The remaining 12 percent
went to other streams and were classified
as strays. If these tag returns are indicative,
then approximately 12 percent of the rain-
bows stray to a different stream to spawn
the second time.

Fin-Clipping Data

Since 1963 every hatchery origin or
domestic rainbow trout stocked in the
North Platte River drainage above Kingsley
Dam has been fin clipped. Information col-
lected from these marked hatchery origin
troutfrom 1963 through 1965 was reported
by Van Velson (1969). Data in this report
cover the period from 1966 through 1975.
The survival and return of all fin-clipped
rainbow trout was evaluated at the Lewel-
len trap.

Three different groups of rainbow trout
were marked from 1966 through 1973: (1)
hatchery origin or domestic rainbow trout,
(2) McConaughy rainbow trout natural re-
production, and (3) stocked McConaughy
rainbow trout progeny.

Lengths and weights of all fin-clipped
trout captured at the Lewellen trap from
1967 through 1975 are shown in Appendix
Table M. Rainbow trout fin-clipping rec-
ords for the North Platte River drainage
during 1965-1973 are shown in Appendix
Table N, while Appendix Tables O, P, and

Q indicate the spawning runs in which
each group of fin-clipped fish was recov-
ered. The survival and return data for each
group of marked rainbow trout are shown
in Tables 21, 22, and 23.

Several assumptions must be made
about the fin-clipped rainbow trout in the
North Platte River drainage. First, the
Lewellen trap was merely a sampling tool,
and efficiency was probably below 5 per-
cent during most of the sampling periods.
However, there was no evidence that it was
biased for or against the capture of marked
rainbow trout. Secondly, it must be as-
sumed, since there is no evidence to dis-
pute it, that marked and unmarked trout
had similar migration patterns in the North
Platte River drainage.

There were 14,535 marked hatchery ori-
gin rainbow trout stocked in the North Platte
Valley spawning streams during 1966 and
1967(Table 21). Data collected from these
marked tish indicated it was necessary to
stock 1817 hatchery trout to sample one
marked adult in the Lewellen trap (1:1817).

Natural reproduction of McConaughy
rainbow trout in the North Platte Valley
spawning streams were fin clipped annu-
aily from 1965 through 1970, usually be-
tween November and March each year
when they were about four to eight inches
long. Although most marking was done in
Nine Mile Creek, rainbows were fin-
clipped throughout the spawning streams
in the North Platte Valley. Totally, 8,614
rainbow trout originating from natural re-
production were marked in the North
Platte River drainage (Table 22). The ratio
was 1 marked adult spawner recaptured at
the Lewellen trap for every 57 juvenile
natural reproduction rainbow marked in
the spawning streams (1:57). Obviously,
marked rainbow trout natural reproduction
returned in larger proportions than the
marked hatchery origin rainbow trout.

A similar marking program was con-
ducted for the McConaughy rainbow prog-
eny stocked in the upper North Platte
River drainage. These fish were hatched
from wild eggs artificially stripped from fall
and spring run spawners. The rainbows
were raised to approximately 500 fish per
pound in the Rock Creek Hatchery, then
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Table 21. Survival and return of hatchery origin rainbow trout in the North Platte River drainage, 1966-1975.

Number Re-
Stocking Number captured at Percent
Date Fin Clip Source Location Marked Lewellen Trap Recaptured

May 1966 Left Pectoral Hatchery Nine Mile Creek 2,050 3 .146

May 1966 Right Pelvic Hatchery North Platte Valley 21185 1 .046
Streams

Feb.-Sept. 1967 Dorsal Hatchery North Platte Valley 10,300 o JEE)

Siaps 14,535 8 055

ratio of marked juveniles to recaptured adult rainbow 1:1817

Nov. 1967 Anal Hatchery Lake McConaughy 5 021 . .040

June 1970 Dorsal Hatchery Wildhorse Dam 3,011 10 £330

Oct. 1970 Right Pectoral Hatchery Lake McConaughy 12,000 a .033

20,032 16 .086

ratio of marked juveniles to recaptured adult rainbow 1:1252

Table 22. Survival and return of McConaughy rainbow trout natural reproduction in the North Platte River drainage, 1966-1975.

Number Re-
Stocking Number captured at  Percent
Date Fin Clip Source Location Marked Lewellen Trap Recaptured
Nov. 1965-March 1966  Left Pelvic Natural Nine Mile Creek 599 5 .835
1965 Year Class Reproduction
Nov. 1966-March 1967  Right Pectoral & Anal Natural North Platte Valley 3,598 51 1117
1966 Year Class Right Pelvic Reproduction Streams
Nov. 1967-March 1968  Adipose Natural Nine Mile Creek 1,320 42 3:182
1967 Year Class Reproduction
Nov. 1968-March 1969  Right Pelvic Natural Nine Mile Creek 1,51240 28 2012
1968 Year Class Reproduction
Nov. 1969-March 1970  Left Pectoral Natural North Platte Valley 1,209 5 1.241
1969 Year Class Reproduction Streams
Nov. 1970-March 1971 Left Pelvic Natural North Platte Valley 568 9 1.585
1970 Year Class Reproduction Streams
8,614 150 1.741

Totals:

ratio of marked juveniles to recaptured adult rainbow 1:57

Table 23. Survival and return of McConaughy rainbow progeny stocked in the North Platte River drainage, 1970-1975.

Number Re-
Stocking Number captured at  Percent
Date Fin Clip Source Location Marked Lewellen Trap Recaptured
Nov. 1970-March 1971  Left Pelvic McConaughy RB North Platte Valley 370 6 1.622
1970 Year Class Progeny Streams
Nov. 1971-March 1972  Right Pelvic McConaughy RB North Platte Valley 475 2 421
1971 Year Class Progeny Streams
Nov. 1972-March 1973  Left Pectoral McConaughy RB Alliance Drain 5756 15 .261
1972 Year Class Progeny v
6,601 23 .348
ratio of marked juveniles to recaptured adult rainbow 1:287

Nov. 1971-March 1972  Anal McConaughy RB Clear Creek 585 2 .342
1971 Year Class Progeny
Nov. 1972-March 1973  Right Pectoral McConaughy RB Clear Creek 230 1 435
1972 Year Class Prcgeny 815 _3 %

ratio of marked juveniles to recaptured adult rainbow 1:272
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stocked in the North Platte River drainage.
They were fin clipped at sizes ranging from
two to eight inches. Results are shown in
Table 23. There would have been even
more marked rainbow trout from the 1972
year-class had the Lewellen trap been op-
erated during the 1975 fall run and 1976
spring run.

The ratio was 1 marked adult spawner
recaptured at the Lewellen trap for every
287 marked McConaughy rainbow
stocked in the North Platte river drainage
(1:287). This return (1:287) is lower than
the return of McConaughy rainbow trout
natural reproduction (1:57) but it is much
higher than hatchery origin rainbows
(1:1817). The McConaughy rainbow prog-
eny, stocked in the North Platte Valley
streams, return in much greater proportions
than hatchery origin rainbow stocked in
the same North Platte Valley streams.

Adults sampled in the Lewellen trap that
were marked in the upper end of Clear
Creek were not figured in the return of
stocked McConaughy rainbow progeny.
These fish represented strays, since Clear
Creek enters the North Platte River 2.2
miles below the Lewellen trap. There is no
evidence of straying among rainbow trout
marked in Otter Creek. There were 7,222
naturally produced rainbow trout (5 to 7
inches long) fin-clipped in Otter Creek, but
no marked Otter Creek rainbow trout were
ever captured at the Lewellen trap.

Life Cycle

The McConaughy rainbow begins its life
in the gravel riffle areas of ground water
streams in the upper North Platte Valley.
The female fans a depression in the shallow
gravel areas of the stream. She then de-
posits the eggs, which are quickly fertilized
by male rainbows. The female covers the
eggs with four to eight inches of gravel and
abandons the nest. Spawning nests or
redds, visible because of the disturbed
gravel, can be seen throughout the winter
in the spawning streams.

Two distinct rainbow trout spawning
runs enter the North Platte Valley trout
streams. Fall-run spawners start entering
the spawning streams during September
and continue into late November. The fall
run contains the largest numbers. The
spring run in March and April is smaller but
individual fish are slightly larger. The fall
run spawning peaks in December, the most
active spawning month. March is the most
active spawning month for the spring run.

The quality, type, and amount of spawn-
ing gravel varies considerably throughout

the drainage. Heavy silt loads present in the
spawning streams during the irrigation sea-
son undoubtedly affect the quality of the
spawning gravel. The silt causes compac-
tion of the spawning gravel, which in turn
reduces the flow of water through the
spawning gravel. Fortunately, the silt loads
are lowest during the spawning period.
The heaviest silt loads observed in the
spawning streams during the winter months
occur;only when large concentrations of
waterfow! use these streams during pro-
longed cold periods.

The stream bottom substrate, where
rainbows spawn, varies between a hard
compressed clay in the upper end of the
drainage to that at Otter Creek which has
gravel similar to large rock gravel found on
some sand bars in the North Platte River.
The spawning substrate in part of Nine Mile
Creek consists of Brule clay which has bro-
ken off as the stream eroded through this
formation. This clay has persisted because
itis much more resistant to erosion than the
other soils in the watershed. The size of the
stream bottom substrate used for spawning
varies between one and four inches in
diameter. The amount of spawning gravel
varies considerably from very small areas
of less than 10 feet in diameter to areas
such as Nine Mile Creek where there are
stretches of continuous spawning gravel
nearly one-half mile long. Rainbow trout
spawning is probably confined to the
tributary streams of the North Platte River,
at least it has never been documented in
the main channels of the North Platte River.

Most of the North Platte Valley streams
have eroded into the water-bearing gravel
or clay. The groundwater, which is the
main water source, enters the streams in
these rocky or gravel areas that also are
utilized by spawning rainbow trout. This
flow of water into the stream insures an
adequate water supply over the eggs buried
in the gravel and is one of the major factors
which allows rainbow to reproduce in the
North Platte Valley streams.

The water temperature in the prime
spawning areas of the North Platte Valley
streams ranges between 40 and 50 degrees
Fahrenheit during the winter period. At
these water temperatures it takes approxi-
mately 8 to 10 weeks for rainbow eggs to
hatch and the fry to develop to a point
where they emerge from the gravel and
start feeding. Rainbow fry can usually be
observed in the shallow, quiet, slow mov-
ing areas of the spawning streams during
the first part of February. In streams like
Nine Mile that have both fall and spring run

spawners rainbow fry can usually be ob-
served during February, March, and April.
Within two to three weeks after emerging
from the gravel the fry have developed
enough so most of their time is spent in the
faster water where they are not easily ob-
served. Periodic surveys from February
through April usually gives some indica-
tion of rainbow trout spawning success.

The small trout continues to grow and
develop during the summer, fall and winter
in the North Platte Valley streams. By early
spring, approximately one year after being
hatched, juvenile rainbows have reached
about 7 to 10 inches. Most of them are then
ready for the long journey out of the spawn-
ing streams and down the North Platte
River into Lake McConaughy. Approxi-
mately 93 percent of the rainbow move to
the lake at the end of the first year, while the
remaining 7 percent stay in the spawning
streams two years before the first migration
to the reservoir. The juvenile rainbows that
spend two years in the spawning streams
probably represent the late spring spawn-
ing rainbows and the small and slower
growing fall run rainbows. Virtually the
entire rainbow population in the North
Platte Valley streams migrates to Lake
McConaughy.

Appearance of the juvenile rainbow
changes drastically just prior to the
downstream migration. At this smolt stage,
the parr marks (dark oval markings on the
side characteristic of fingerling rainbow)
disappear, while the sides of the trout turn
from light gray to a bright silvery white. The
tips of the tail and, to a lesser extent, the tip
of the dorsal fin turn nearly black and the
entire body becomes more streamlined.
The 7 to 10-inch rainbows with their black
tails can be easily observed by quietly
walking the spawning streams in late Feb-
ruary, March, and April, just prior to the
downstream migration.

The smolts enter McConaughy during
March, April, and May. Upon entering the
reservoir, the rainbow feed almost entirely
upon Cladocerans. During May of some
years small trout can be observed on the
surface of the reservoir in the Sports Service
Bay area, directly south of Kingsley Dam.

Recently there has been concern about
the loss of rainbow smolts through the
““morning glory” or surface outlet of the
reservoir. This appears to be a valid con-
cern, because of the strong downstream
migration instinct of the smolt population
during the early spring. Officials of the
Central Nebraska Public Power and Irriga-
tion District stationed at Kingsley Dam
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have cooperated and have agreed to at-
tempt to manipulate the water level with-
out using the morning glory or surface out-
let until July 1. Keeping the surface outlet
gate closed from April through June is pos-
sibly one of the best reservoir management
recommendations for the rainbow trout
population.

The growth rate of rainbow trout ap-
proaches an inch per month during the first
few months in the reservoir. By July when
the recently hatched gizzard shad become
available as forage the rainbow are about
12 to 13 inches in length. At this size, rain-
bow switch from a plankton diet to one of
small fish, mainly the gizzard shad. At the
end of the first summer or growing season
in McConaughy, rainbows have grown to
an average of 15 inches. A small percen-
tage of the two-year-old rainbows will ma-
ture at this size and migrate upstream to
spawn. However, most McConaughy rain-
bows become sexually mature a year later,
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when three years of age.

When the trout leave the reservoir, jour-
ney up the North Platte River, and enter the
spawning streams to spawn, their life cycle
is nearly completed. They usually return to
the same streams where they hatched three
years before. By maturity the rainbow have
moved the 100-mile length of the North
Platte River twice, been exposed to high
water temperatures, flooding, irrigation re-
turn waters, and predation by man, ani-
mals, birds and other fish in the streams,
river, and reservoir. The rainbow that have
survived can perpetuate the species provid-
ing the proper spawning habitat is availa-
ble.

Rainbow trout were originally spring
spawners. In the case of the McConaughy
rainbow, however, a more successful fall
run has become established because the
stream environment in the North Platte
River drainage gives it an advantage over a
spring run. Fall spawners gain an advan-

tage because the young have from Feb-
ruary until May to grow enough to sur-
vive the critical conditions that exist during
the summer months. Also, during this
period rainbow become acclimated to
warming water temperatures. In contrast,
the spring run rainbow barely emerge from
the gravel when the streams begin to show
the effects of the critical summer season.
These factors help explain why the fall run
produces the bulk of the rainbow trout pro-
duction in the North Platte Valley drainage.

In any self-sustaining rainbow trout
population the most competitive and suc-
cessful individuals survive to carry on the
population. Genetics has indeed played an
important role in the present self-sustaining
rainbow population that survives in the
North Platte River drainage. This is the
single most important concept that should
influence future management of this popu-
lation.
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THE STREAM ENVIRONMENT

Observations and data collections were
made from all streams in the North Platte
River drainage that had rainbow trout po-
tential. It was concluded approximately
30.4 miles of streams will support at least
some rainbow trout natural reproduction.
An additional 29.6 miles do not support
natural reproduction but can be used as
nursery streams for stocked rainbow trout.
These 60 miles of trout streams were clas-
sified as natural reproduction or nursery
streams based upon water temperature,
grazing practices, irrigation diversions,
flooding, irrigation return waters, dewater-
ing practices, migration barriers, and
spawning habitat observations.

The riparian habitat surrounding the
North Platte Valley streams ranges from
intensively farmed cropland in the upper
end of the drainage to the sandhills grass-
lands in the lower end of the drainage near
McConaughy Reservoir.

The North Platte Valley streams located
from Bridgeport to the Nebraska-Wyoming
state line generally start in grasslands with
high water tables or groundwater areas.
Where the streams originate as small
groundwater seeps, there is little if any in-
fluence from irrigation return water or
waste water releases from canals. Flooding
is generally not as severe in these headwa-
ter areas of the North Platte Valley streams.
The streams gradually increase in size, as
they flow toward the North Platte River.

Irrigation canals cross the middle or
lower reaches of most of the streams. These
canals influence the volume of water in
the North Platte Valley streams. Waste
water release from canals and irrigation
return water from fields directly increase
stream flows. Indirectly, stream flows are
increased by water seepage from the
canals, which recharges the groundwater.
An increase in streamflow above the
groundwater base flow is evident when
the irrigation canals are filled in May
each year and continues until they are
drained in September. Streamflows then
decrease slowly until a low point is
reached the following March or April. The
cycle repeats itself when the irrigation can-
als are filled again. Most of the streams
located below irrigation canals in this area
of the North Platte Valley show some varia-
tion of this typical streamflow pattern.

Irrigation projects and heavy streambank
grazing in the upper North Platte drainage
has the greatest impact on trout production
in the North Platte Valley streams. Such
grazing is very heavy along most of the
trout streams from the Bridgeport area to
the Nebraska-Wyoming line.

Stream bank grazing is usually not as
heavy along the trout streams flowing out
of the sandhills in the lower end of the
drainage as in the Scottsbluff area. The flow

in these streams (Otter, Clear, and Loner-
gan creeks) is relatively stable, and they are
not influenced by irrigation projects like
those in the upper North Platte Valley.

Streams with the steepest gradient (Nine
Mile, Red Willow, and Otter Creeks) are
the most productive for rainbow trout. The
prime spawning areas of Nine Mile Creek
have a gradient of 30.6 feet per mile.
Spawning success is poor in the lower end
of Nine Mile Creek where the gradient is
14.3 feet per mile. Low gradient streams
generally will not support natural repro-
duction, because of silt or sand bottoms,
and appear to have lower aquatic insect
populations than high gradient streams.

Generally speaking, the irrigation diver-
sions in the North Platte Valley only divert
water during the irrigation season from
May through September. During this time,
the streams carry the heaviest silt loads
from irrigation return water, waste water
releases from canals, and floods caused by
periodic heavy rainfalls. Most of the
streams clear up after the irrigation season,
and the turbidity is at its lowest level dur-
ing the winter spawning period.

Natural Reproduction
Streams

North Platte Valley streams that support
natural reproduction are presented in their
order of importance for rainbow trout pro-
duction. Some have both natural reproduc-
tion and nursery area potential for
McConaughy rainbow trout fingerlings.
Actual fisheries management of each
stream and acquisition recommendations
are presented in the management plan sec-
tion.

Nine Mile Creek

Located in Scotts Bluff County, Nine
Mile Creek is the major spawning stream
for the McConaughy rainbow trout popula-
tion. This stream originates as two small
groundwater streams in Sec. 34, Twp. 23N,
Rge. 53W. After these streams join in Sec.
3, Twp. 22N, Rge. 53W, the creek flows in
a southerly direction picking up groundwa-
ter throughout its length until it flows ap-
proximately 130 cfs before joining the
North Platte River in Sec. 25, Twp. 21N,
Rge. 53W. Small unnamed drains flow into
Nine Mile Creek in Sec. 11, 23, 33, Twp.
22N, Rge. 53W. Additional drains enter
Nine Mile Creek at these locations: the
Alliance drain in Sec. 28, Twp. 21N, Rge.
53W, the Moffat drain in Sec. 33, Twp.
21N, Rge. 53W, and the Minatare drain in
Sec. 10, Twp. 21N, Rge. 53W. The Al-
liance drain has trout production potential,
while the others offer only very limited
natural reproduction and nursery area pos-
sibilities.

Water Temperature: Water temperature
data from the prime spawning areas of
Nine Mile Creek indicate summer
maximum water temperatures rarely reach
75°F, while winter temperatures seldom
drop below 40°F. Maximum water temper-
atures in the 75-80°F range exist only rarely
in the lower two miles of stream.

Barriers and Diversions: There are no
permanent irrigation diversion structures
or barriers in Nine Mile Creek to hinder
rainbow trout migrations. There is a small
diversion structure in Sec. 10, Twp. 21N,
Rge. 53W. This structure was built in a side
channel and does not extend into the main
channel. It is seldom used, and under pre-
sent operating conditions, no rainbow mig-
ration problems should be encountered at
this structure. .

Limiting Factors: Rainbow trout produc-
tion in Nine Mile Creek is affected by flood-
ing, irrigation return water, and periodic
waste water releases from the canals that
cross the stream. Heavy livestock grazing
limits the rainbow trout carrying capacity
in some areas. Nine Mile Creek receives
moderate to heavy siltation from irrigation
return water.

Rechanneling or ditching has taken
placein Sec. 33, Twp. 22N, Rge. 53W, and
Sec. 4,9, 10, 14, 23, 26, Twp. 21N, Rge.
53W on the lower end. Nine Mile Creek is
not dewatered, at any point, throughout its
length.

Fish kills, resulting from feedlot runoffs,
occurred during 1972-1974. Feed|lot runoff
control facilities and proper maintenance
are essential or cattle feeding operations
pose a threat to the aquatic environment
of Nine Mile Creek.

Rainbow Trout Population: Nine Mile
Creek is the most important McConaughy
rainbow trout spawning stream. The fall
run contributes most to the rainbow trout
production, although there is also a spring
spawning population. Good to excellent
spawning gravel can be found in Sec. 2, 3,
15014, 22, 27,28 and 33 ilwp. 22N, Ree.
53W, and most of the rainbow trout spaw-
ners are found in these areas. Spawning
gravel is poor to fair in Sec. 4, 9, 10, Twp.
21N, Rge. 53W, consequently fewer
spawners are present. From Sec. 10, Twp.
21N, Rge. 53W downstream to the North
Platte River, spawning gravel is almost
nonexistent.

Although the fall and spring runs over-
lap, the trout do not necessarily use the
same spawning areas. For example, through
Sec. 4 and 9, Twp. 21N, Rge. 53W the
spawning habitat is marginal and is not
utilized during the fall run in November
and December. However, the spring run
uses this stretch during March and April.

Spawning rainbow trout can be ob-
served in Nine Mile Creek from mid-
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November through April. December is the
peak spawning period of the fall run, while
the most active spawning period of the
spring run occurs during March.

Investigations during 1964-1966 indi-
cated 72 percent of the rainbow trout
examined in Nine Mile Creek during
January and February had already
spawned. Therefore, any protection of the
fall run must be implemented during Oc-
tober to December. This reasoning promp-
ted the closure of the prime spawning areas
in Nine Mile Creek from October 1 through
December 31. Fishing pressure is heavy on
Nine Mile when the entire stream is open to
fishermen after January 1.

Red Willow Creek

Red Willow Creek in Morrill County is
second only to Nine Mile in importance as
a McConaughy rainbow spawning stream.

Trout habitat in Red Willow Creek be-
gins at the Tri-State Canal in Sec. 3, Twp.
21N, Rge. 51W. The creek flows in a
southerly direction and empties into the
North Platte River in Sec. 17, Twp. 20N,
Rge. 51W. Major tributaries enter Red Wil-
low Creek in Sec. 15, 16, 29, 32, Twp.
21N, Rge. 51W, but none of them have
rainbow trout potential. Wildhorse Creek,
which has rainbow potential, empties into
Red Willow Creek in Sec. 12, Twp. 20N,
Rge. 52W

Water Temperature: Daily water tem-
peratures range from 60° to 75°F during the
summer in the prime rainbow trout spawn-
ing habitat (Sec. 29 and 32, Twp. 21N, Rge.
51W) of Red Willow Creek. High water
temperatures (above 75°F) occur only in
the lower end of Red Willow Creek near
the North Platte River.

Barriers and Diversions: One irrigation
structure, in Sec. 1, Twp. 20N, Rge. 52W
diverts water from Red Willow Creek. This
structure was a barrier to upstream trout
migrations, until itwas modified in 1965 by
district fishery personnel. Since that time,
rainbow trout have been able to move over
this structure to spawn successfully in the
upper end of Red Willow Creek. Another
problem developed with this irrigation di-
version for yearling rainbow smolts on their
downstream migration. When water was
diverted early in the spring, rainbow losses
down the irrigation canal were high. This
particular irrigation district consistently di-
verted water earlier in the year than any
other districts in the North Platte Valley. To
eliminate the problem, a rotary screen was
designed and installed in the diversion
structure in 1975. This screen has pre-
vented the loss of rainbow smolts in this
particular irrigation canal.

Limiting Factors: The single factor most
detrimental to trout production in Red Wil-
low Creek is the large amount of water
periodically released from the Tri-State
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Canal during the irrigation season. Fre-
quent extreme fluctuations of water levels
(sometimes daily) affect the entire length of
Red Willow Creek. These frequent releases
result in scouring of the stream bed and
excessive stream bank erosion.

Rainbow trout potential is further limited
by the large amount of silt entering Red
Willow Creek from tributaries or drains in
the watershed. The lower end of Red Wil-
low Creek in Sec. 1 and 12, Twp. 20N, Rge.
52W has been ditched and very few mean-
ders exist. When boards that dam the water
at the irrigation diversion are pulled at the
close of the irrigation season, approxi-
mately three feet of silt flush through the
lower end of Red Willow Creek into the
North Platte River.

Heavy grazing and frequent flooding
also influence trout production in Red Wil-
low Creek.

Several small fish kills have been re-
ported. From the limited evidence availa-
ble, kills were apparently caused by people
using illegal methods to catch fish. Some
type of chemical is suspected.

Rainbow Trout Populations: Fall and
spring runs of McConaughy rainbow trout
spawn successfully in Red Willow Creek.
Unlike Nine Mile Creek, Red Willow Creek
spawning concentrations are heaviest dur-
ing January through March. The best
spawning gravel and the most rainbow
trout spawningoccurin Sec. 29, Twp. 21N,
Rge. 51W. Fishing pressure on Red Willow
Creek is heavy during the winter, when
McConaughy rainbow spawners are pre-
sent in the stream.

Several stockings with McConaughy
rainbow fingerlings were tried in areas of
Red Willow Creek, where poor spawning
conditions existed, and in small tributary
streams. Survival was poor, compared to

stocking attempts in other streams in the.

North Platte River drainage. Consequently
nursery stream stocking is not recom-
mended for the Red Willow Creek drain-
age. ¢

Spawning gravel at the upper end of Red
Willow Creek (Sec. 10 and 15, Twp. 21N,
Rge. 51W) is used more by resident brown
trout populations than by McConaughy
rainbows. This area also experiences the
most extreme water level fluctuations. Ap-
parently brown trout are better adapted to
this area of the stream than the McConaughy
rainbow. Brown trout spawning occurs in
this area during November and early De-
cember.

Otter Creek

Otter Creek in Keith County originates in
the sandhills approximately 4% miles
north of McConaughy Reservoir. The creek
starts in a high water table area along the
east edge of Sec. 18, Twp. 16N, Rge. 40W.
Otter Creek increases in size as it flows

southward through Sec. 17,18, 19, 20, 29,
30, 32, Twp. 16N, Rge. 40W. A spring,
located in the NW % of Sec. 20, Twp. 16N,
Rge. 40W, is the largest water source enter-
ing Otter Creek. The rest of the creek is fed
by small groundwater seep areas located
mainly in the upper one mile of the stream.
Otter Creek flows directly into
McConaughy in Sec. 5, Twp. 15N, Rge.
40W.

Water Temperature: Water tempera-
tures remain below 75°F during the sum-
mer months almost the entire length: of
Otter Creek, and thus probably does not
figure as a limiting factor in Otter Creek.

Barriers and Diversions: There are no
active irrigation diversions along Otter
Creek. A partial barrier exists where a cul-
vert flows under Nebraska 92 near the re-
servoir. Adult rainbows are delayed at this
culvert for short periods depending on the
water level of the reservoir. Some years,
when water levels are low during the fall
and winter, a three to five-foot jump into a
culvert presents a problem. During high
lake levels no barrier exists. A dredging
project at the creek delta has eliminated a
migration barrier which existed several
years ago. However, extra low water levels
may again cause problems in Otter Creek
Bay for migrating rainbow trout.

Limiting Factors: The upper two miles of
Otter Creek has been leased by the Game
and Parks Commission, and the area has
responded well after grazing was ended. At
present, the spawning habitat there is ex-
cellent.

The lower three miles of Otter Creek are
grazed and are not reaching potential for
rainbow trout production, which could be
increased by removing grazing. The lower
end of Otter Creek is further limited by the
quantity and quality of the spawning
gravel. Total trout production will not ap-
proach the levels achieved in the upper
two miles because of poorer quality spawn-
ing gravel, the shifting sand bottom, and a
lower stream gradient.

Rainbow Trout Populations: The rain-
bow trout population in Otter Creek has
experienced drastic changes in the last 35
years. After filling of McConaughy in 1941,
movement of rainbows from the reservoir
into Otter Creek began:in the late 40's.
Previously, periodic stream stocking of
rainbows plus an unknown amount of
natural reproduction probably resulted in a
resident stream fishery. The large adults
from McConaughy Reservoir had an im-
pact on the trout population in Otter Creek
during the late 40’s and early 50’s. The runs
diminished in the 1950’s and nearly disap-
peared. Poor spawning habitat has to be
considered as one of the major reasons for
the decline.

In the late 1960's efforts were initiated to
re-establish rainbow trout spawning runsin
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Otter Creek. At that time, the upper two
miles of Otter Creek were heavily grazed.
The sandy stream banks were trampled and
generally void of vegetation. Hard rains in
the upper end of the watershed would
wash sand from the surrounding hills into
the stream. This sand periodically covered
the spawning gravel, which severely inhib-
ited natural reproduction. Between 1969
and 1973, land in the upper watershed was
leased and stream banks were fenced'to
prevent cattle access. Within the first year
vegetation returned. The stream bottom
stabilized and the amount of sand drifting
downstream decreased. Rainbow trout
natural reproduction was verified during
1970 and 1971.

Periodic stream sampling during 1966-
1967 indicated a small resident brown
trout population, but very few rainbows.
Efforts were made to establish a run of Lake
McConaughy rainbow. First, eyed eggs
then fingerlings hatched from McCon-
aughy rainbow eggs were stocked,
starting in 1967. By 1971, when the first
group of stocked McConaughy rainbow
matured and returned to spawn, the quality
of the spawning habitat was improved to a
point where natural reproduction was suc-
cessful. Since 1971 rainbows have not
been stocked in Otter Creek.

Annual stream surveys were used to es-
timate the number of rainbow smolts pro-
duced in Otter Creek that migrated into
McConaughy Reservoir each spring (Table
24).

Table 24. Annual rainbow trout produc-
tion in Otter Creek, 1968-1976.

Year of Migration Number of Rainbow

Year IntoMcConaughy Smolts Produced
Class Reservoir in Otter Creek
1968 Spring 1969 1,347
1969  Spring 1970 351
1970 Spring 1971 6,087
1971  Spring 1972 8,872
1972  Spring 1973 6,357
1973  Spring 1974 4,130
1974  Spring 1975 20,419
1975 Spring 1976 18187
1976  Spring 1977 9,753

Rainbow trout that moved into the reser-
voir from 1975 through 1977 reflect the
added production resulting from the final
fencing project, which gave complete pro-
tection to the upper watershed.

Under the present conditions the brown
trout population has declined probably be-
cause they could not compete with the
rainbow under what has to be considered
ideal rainbow trout habitat. Rough fish
populations of suckers, chubs, and dace in
the fenced area also decreased. The fenced
area in the upper end of Otter Creek illus-

trates how a game fish population, in this
instance rainbow trout, will displace unde-
sirable species if the proper habitat is avail-
able.

The best spawning habitat in Otter Creek
occurs in Sec. 17 and 18, Twp. 16N, Rge.
40W. Rainbow trout spawning also takes
place inthe less desirable habitat located in
Sec. 19, 20, 29, 30, Twp. 16N, Rge. 40W.

Rainbow fingerlings stocked in Otter
Creek were hatched from fall run eggs.
However, poor growth rates and other
problems caused stocking dates to vary be-
tween March and June during the years
rainbow were stocked. Since growth rates
affect maturation a pure fall run was un-
likely. Apparently both fall and spring
spawners utilize Otter Creek, because
rainbow have been observed spawning in
Otter Creek from late November into early
April. Spawning peaks are similar to the
other streams in the North Platte Valley,
with late December and early March usu-
ally the peak periods. One year, however,
spawning activity was heaviest during Feb-
ruary.

Fishing pressure on the upper two miles
is light. The land owner controls access and
restricts anglers. This policy is probably
best, since the stream in the prime spawn-
ing area is shallow and large holes are rare.
Heavy bank traffic and fishing would inter-
rupt spawning in the upper reaches of Otter
Creek. Angling pressure on the lower end
of Otter Creek is moderate to heavy when
rainbow are moving upstream.

Tub Springs

Tub Springs in Scotts Bluff County ranks
among the top five McConaughy rainbow
trout streams in the North Platte River
drainage. The main branch of Tub Springs
begins in Sec. 15, Twp. 23N, Rge. 55W. It
merges with a large tributary, Hiersche
Drain, in Sec. 23, Twp. 23N, Rge. 55W.
Hiersche drain begins immediately below
the dam creating Big Lake Alice in Sec. 7,
Twp. 23N, Rge. 54W. As it flows south-
west, Tub Springs picks up another tribu-
tary, the Sunflower Drain, in Sec. 33, Twp.
23N, Rge. 55W. It flows into the North
Platte Riverin Sec. 8, Twp. 22N, Rge. 55W.

Water Temperature: Water Tempera-
ture is not a limiting factor for rainbow trout
from the headwaters of Hiersche Drain
down to the irrigation diversion above Tri-
State Canal, since it is below 75°F during
the summer. From that point to the mouth
of Sunflower Drain, dewatering results in
water temperatures too warm for rainbow
trout. From Sunflower Drain to the Platte
River, the water temperature is marginal for
rainbow trout during the summer months.

Barriers and Diversions: An irrigation
diversion, located in Sec. 27, Twp. 23N,
Rge. 55W, shunts almost the entire flow of
Tub Springs into the Tri-State Canal during

the irrigation season.

A partial barrier hinders trout migrations
in Sec. 33, Twp. 23N, Rge. 55W. The ce-
ment drop structure is not a complete bar-
rier, but it slows the upstream movement of
adultrainbows for a short period during the
fall and winter migration period. This ob-
stacle contributes to illegal harvest of the
spawners, since some persons have used
unlawful methods to attempt to take the
trout delayed at the base of the structure.

Limiting Factors: Rainbow trout produc-
tion in Tub Springs is affected by flooding,
irrigation return water, and overgrazing.
The upper end of the main branch of Tub
Springs carries a very heavy siltload during
the irrigation season.

Approximately 2.4 miles of Tub Springs
inSec.27,33,34, Twp. 23N, Rge. 55W are
severely dewatered (over 85% of the
streamflow) during the irrigation season.
High water temperatures from dewatering
virtually eliminates rainbow trout produc-
tion in these 2.4 miles of Tub Springs.

There are approximately 1.4 miles of re-
channeled or ditched areas located in Sec.
15,23, 33, Twp. 23N, Rge. 55W. and Sec.
5, Twp. 22N, Rge. 55W.

Rainbow Trout Populations: Both fall
and spring run rainbow trout migrate and
successfully reproduce in Tub Springs. The
migration and major spawning periods
closely parallel Nine Mile Creek.

Tub Springs’ best spawning gravel can be
rated as only fair to good in quality and is
located in Sec. 27 and 22, Twp. 23N, Rge.
55W. That part of the stream temporarily
dewatered during the irrigation season has
fair quality spawning gravel. Although
natural reproduction takes place there dur-
ing the winter when the water levél is nor-
mal, itis eliminated by high water tempera-
tures during low summer stream flows.

Approximately four miles of the
Hiersche Drain and one mile of the
Sunflower Drain in the Tub Springs drain-
age have rainbow trout nursery stream po-
tential. McConaughy rainbow fingerlings
have been stocked in this drainage since
1974.

Tub Springs receives light to moderate
fishing pressure.

Wildhorse Creek

Rainbow trout habitat in Wildhorse
Creek in Morrill County begins in two sepa-
rate branches, approximately six miles
north of Bayard. Coldwater habitat in the
west branch of Wildhorse Creek begins in
Sec. 27, Twp. 22N, Rge. 52W. The west
branch flows south approximately five
miles.and joins the east branch in the lower
end of Sec. 22, Twp. 21N, Rge. 52W. Cold-
water habitat in the east branch begins in
Sec. 35, Twp. 22N, Rge. 52W. It also flows
southerly until it joins the west branch.

Flood control dams are located on both
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branches of Wildhorse Creek. One on the
west branch in Sec. 3, Twp. 21N, Rge. 52W
is capable of creating a 60-acre coldwater
reservoir, but the lake is dry because of
differences in recreational attitudes among
the various organizations involved with the
flood-control project. The east branch has
two flood control dams, neither of which
create permanent lakes. One dam is lo-
cated in Sec. 14, Twp. 21N, Rge. 52W in
the area designated as rainbow trout
habitat. The other dam is located in the dry
drainage above the flowing stream in Sec.
13 and 14, Twp. 22N, Rge. 52W. Wild-
horse Creek flows into Red Willow Creek
in Sec. 12, Twp. 20N, Rge. 52W.

Water Temperature: Upstream from
Bayard, the water temperature is seldom a
problem, since it stays below 75°F during
the summer. The lower end of Wildhorse
Creek nears the critical range (water tem-
peratures over 75°F) for rainbow trout.
However, if Dam 14A on the west branch is
filled a low level outlet would be most
desirable. Otherwise the water tempera-
ture will exceed 75°F one mile below U.S.
26in Sec. 10, Twp. 21N, Rge. 52W during
hot summer days.

Barriers and Diversions: The flood-
control dams form almost a complete bar-
rier to McConaughy rainbow trout migra-
tions. An irrigation diversion on the east
branch in Sec. 11, Twp. 21N, Rge. 52W
above the flood-control structure diverts
most of the streamflow during the summer.

Limiting Factors: Heavy stream bank
grazing, heavy silt loads, and occasional
flooding limit the trout production in Wild-
horse Creek. Ditching and rechanneling
have taken place from Bayard downstream
to the junction with Red Willow Creek, a
total of 4.6 miles.

Rainbow Trout Populations: McCon-
aughy rainbow trout spawners as-
cend Wildhorse Creek only up to the
flood-control dams located on each
branch. Spawning gravel for natural repro-
duction ranges from poor to fair in Sec. 10,
15,22, 23, Twp. 21N, Rge. 52W. The best
spawning gravel available in Wildhorse
Creek is found in Sec. 10, Twp. 21N, Rge.
52W. Little, if any, natural reproduction
occurs below Bayard.

Although both fall and spring rainbow
spawners move into Wildhorse Creek, the
spawning population is probably very
small. Fishing pressure is light.

The Wildhorse Creek drainage has ap-
proximately 1.4 acres of coldwater nursery
stream habitat, located in Sec. 34, Twp.
22N, Rge. 54W, on the west branch above
the flood control dam, that is stocked an-
nually with McConaughy Rainbow
finglerlings.

From the Tri-State Canal to the irrigation
diversion approximately 2.6 miles
downstream in Sec. 11, Twp. 21N, Rge.

26

52W, coldwater habitat on the east branch
endures heavy silt loads and severe water
fluctuation. Water temperatures are only
marginal for rainbow trout. Consequently,
this area is managed for a resident brown
trout fishery:

Winters Creek

Permanent flowing water in Winters
Creek, Scotts Bluff County, begins as two
branches in Sec. 34, Twp. 23N, Rge. 54W.
The branches join in the lower end of that
section to flow southerly until emptying
into the North Platte River in Sec. 31, Twp.
22N, Rge. 54W. The only major tributary is
Dunham Andrews Drain, which enters
Winters Creek in Sec. 8, Twp. 22N, Rge.
54W. The heavy silt load and high water
temperatures mean the drain has little trout
production potential.

Winter Creek flows through an inten-
sively farmed area and presently would
rank much lower than Nine Mile as a rain-
bow trout stream. Under different cir-
cumstances, however, Winters Creek
could become a major trout stream.

Water Temperature: Water tempera-
tures in Winters Creek generally stay below
75°F except possibly in the extreme lower
end. Water temperatures in Sec. 34, Twp.
23N, Rge. 54W, and Sec. 3, 4, 8,9, 17,
Twp. 22N, Rge. 54W remain well below
75°F and are suitable for rainbow trout.

Barriers and Diversions: There are three
water diversions along Winters Creek. The
first is upstream from the North Platte River
in Sec. 31, Twp. 21N, Rge. 54W. It diverts
water from October through February
period, when the sugar beet factories are
operating, but it does not block all the rain-
bow migrating up Winters Creek. Rain-
bows, can move over that diversion, but
they are stopped at the next structure in
Sec. 19, Twp. 22N, Rge. 54W.

The second diversion also operates Oc-
tober through February to provide water for
the Scottsbluff sugar beet factory and com-
pletely blocks migrating rainbows during
this period. When water is no longer
needed, usually the latter part of February,
trout can move through the structure if all
the dam boards are removed. Although
also used to divert water during the irriga-
tion season, the structure usually does not
severely dewater the lower end of the
stream, either during irrigation season or
sugar beet processing.

The third Winters Creeks diversion is a
small structure in Sec. 8, Twp. 22N, Rge.
54W that diverts water periodically during
the irrigation season. It has no effect on
rainbow migrations during the rest of the
year.

Limiting Factors: Most of Winters Creek is
heavily grazed. Fast, heavy rains can cause
severe flooding in the watershed, and Win-
ters Creek usually carries a moderate to

heavy silt load during the summer growing
season. There are no severely dewatered
areas in Winters Creek, but a feedlot near
the headwaters in Sec. 34, Twp. 23N, Rge.
54W poses pollution threat if not cor-
rectly operated. Approximately 3.2 miles
on the lower end of Winters Creek in Sec.
18, 19, 30, 31, Twp. 22N, Rge. 54W has
either been rechanneled or ditched.

Rainbow Trout Populations: Winters
Creek is far from being a major rainbow
trout stream in the North Platte Valley.
Each year, a few fall-run rainbows can be
observed below the major irrigation diver-
sion barrier in Sec. 19, Twp. 22N, Rge.
54W. This diversion allows only the spring
spawning population to utilize the avail-
able spawning gravel. The best spawning
gravel can be classed as only fair to good
and is limited to that portion of Winters
Creek that flows through Sec. 8, 9, and the
upper end of Sec. 17, Twp. 22N, Rge. 54W.

Approximately 4.3 miles have potential
as a nursery stream. About 1.8 miles in Sec.
34, Twp. 23N, Rge. 54W have been
stocked annually since 1968 with
McConaughy rainbows and survival has
been good. Fishing pressure is light to
moderate in Winters Creek.

Dry Spottedtail Creek

Permanent flowing water in the upper
end of Dry Spottedtail Creek begins in Sec.
16, Twp. 24N, Rge. 56W. The creek flows
south for approximately nine miles, then
empties into the North Platte River in Sec.
28, Twp. 23N, Rge. 56W.

Water Temperature: Water tempera-
tures are good in the upper five miles of Dry
Spottedtail Creek, rarely exceeding 72°F.
However, they become marginal (over
75°F) in the lower reaches and where the
stream is dewatered.

Barriers and Diversions: Three irrigation
diversions are located in Dry Spottedtail
Creek. The first is approximately two miles
upstream from the Morth Platte River in
Sec. 20, Twp. 23N, Rge. 56W and diverts
water for irrigation during the summer and
for the operation of the Mitchell sugar beet
factory from October through February.
Rainbows migrating upstream are com-
pletely stopped at this structure when water
is being diverted.

Active only during the irrigation season,
the second is in Sec. 16, Twp. 23N, Rge.
56W approximately one-half mile above
the first diversion, and ordinarily does not
severely dewater the stream. Although the
upstream migration usually is not blocked
by this structure, very few fish can reach it
between October and rebruary because of
the diversion immediately downstream.

The third diversion is located in Sec. 4,
Twp. 23N, Rge. 56W. Active only during
the irrigation season, it does not create a
barrier to fall and winter rainbow migra-
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tions. However, it severely dewaters the
stream when water is diverted.

It is doubtful that any smolts migrating
downstream are lost at these diversions
under the present operating procedures.

Limiting Factors: The pasture land sur-
rounding the stream is moderately to heav-
ily grazed. Siltation is light in the upper end
but changes from moderate to heavy in the
lower reaches. Severe dewatering of the
stream occurs for approximately 1.5 miles
in Sec. 4 and 9, Twp. 21N, Rge. 56W.

The lower 2.8 miles of Dry Spottedtail
Creek in Sec. 16, 21, 28, Twp. 23N, Rge.
56W have been rechanneled or ditched.
Irrigation return water from fields and can-
als influence the streamflow in the lower
seven miles of Dry Spottedtail Creek. The
tributary that enters Dry Spottedtail Creek
in Sec. 9, Twp. 23N, Rge. 56W carries a
heavy load of silt during the irrigation sea-
son and the water temperature frequently
exceeds 75°F. This tributary has no rain-
bow trout nursery potential.

Rainbow Trout Populations: Dry Spot-
tedtail Creek supports only limited natural
reproduction of McConaughy rainbow
trout. Its value under the present conditions
lies in its nursery stream potential.

The diversion nearest the North Platte
River blocks all fall run spawners from the
upper reaches of the stream. Only late
winter or spring rainbow migrations can
move over this structure.

The best spawning gravel is found in the
upper reaches of Dry Spottedtail Creek in
Sec. 16, 21, 28, 33, Twp. 24N, Rge. 56W,
but even it is only poor to fair in quality.
Spring-run McConaughy rainbow have
been stocked annually since 1973 in the
upper end of Dry Spottedtail Creek to take
advantage of the growth potential available
in this stream. These successful plants offer
a method of producing rainbow trout
smolts for the drainage. The rainbow trout
population in Dry Spottedtail Creek de-
pends on this stocking program.

Fishing pressure is light for rainbow trout
in this stream. Fishing consists of 8-10 inch
brown trout in the upper end and rainbow
spawners in the lower end from February to
April. There is a small resident brown trout
population in most sections of the stream.

Sheep Creek

Permanent flowing water in Sheep Creek
beginsin Sec. 36, Twp. 25N, Rge. 58W and
flows in a southeasterly direction for ap-
proximately 14 miles to empty into the
North Platte River in Sec. 20, Twp. 23N,
Rge. 57W. One major tributary, Dry Sheep
Creek, Starts in Sec. 19, Twp. 24N, Rge.
57W and flows approximately three miles
south before joining Sheep Creek in Sec. 8,
Twp. 23N, Rge. 57W.

Water Temperature: Water tempera-
tures during the summer are adequate near

the headwaters but become slowly margi-
nal as the creek approaches the North
Platte River. Water temperatures approach
75°F during hot summer days near the forks
of Sheep Creek in Sec. 8, Twp. 23N, Rge.
57W. Only very marginal water tempera-
tures exist below the forks.

Barriers and Diversions: One irrigation
diversion located in Sec. 8, Twp. 23N, Rge.
57W diverts water into the Tri-State Canal.
Active only during the irrigation season, it
is not a barrier during the fall and winter.
However, a cement drop structure on the
north side of the Tri-State Canal creates an
obstacle that hinders the upstream move-
ment of rainbow during fall and winter
migration. Little concern exists to alter this
structure, however, since Sheep Creek has
very limited spawning habitat.

Limiting factors: Streambanks along
Sheep Creek are heavily grazed. Since it
flows through more pasture land than most
other North Platte Valley streams, Sheep
Creek does not get the heavy silt loads or
amount of irrigation return water typical of
other streams in the area.

Sheep Creek is severely dewatered for
about 2.8 miles from the irrigation diver-
sion to the North Platte River. Water tem-
perature there approaches 80°F during hot
summer days. Spawning gravel is scarce
and of poor quality throughout Sheep
Creek. A shifting sand or silt bottom is
common the full length of the stream.

Rainbow Trout Populations: Sheep
Creek has very poor rainbow trout natural
reproduction. Because of poor recruit-
ment, the stream receives only a few spawn-
ers and many are probably strays pro-
duced in other streams in the drainage.
Rainbow trout nursery sites are limited in
the main branch of Sheep Creek. A little
nursery stream potential exists in the upper
end of Dry Sheep Creek, but generally
speaking the stream habitat is very poor.
The outlook is rather bleak for natural rain-
bow reproduction or for rainbow nursery
areas in the Sheep Creek drainage.

Sheep Creek has been managed as a
catchable put-and-take brown trout
fishery in the past. Fishing pressure is light
to moderate, depending on the stocking
schedules. Using Sheep Creek for this pur-
pose offers the North Platte Valley angler a
change of pace from the typical fall and
winter adult rainbow fishery. Put-and-take
fishing appeals to many spring and summer
trout stream anglers, and it appears to be
the best fishery management plan for
Sheep Creek.

Nursery Streams

Five additional streams support little, if
any, natural reproduction, but most of
them have potential as nursery streams for
McConaughy rainbow trout fingerlings.

Pumpkin Creek

Pumpkin Creek originates near the
Banner-Scotts Bluff county line, southwest
of Gering. The creek flows eastward nearly
60 miles before emptying into the North
Platte River in Sec. 12, Twp. 19N, Rge.
50W. Only the lower end of Pumpkin
Creek is utilized by or has potential for a
McConaughy rainbow population. This
portion begins at the small irrigation stor-
age reservoir in Sec. 23, Twp. 19N, Rge.
50W, flows approximately 2.2 miles
through Sec. 12, 13, 14, Twp. 19N, Rge.
50W, then enters the North Platte River.

Water Temperature: Water tempera-
tures at the U.S. 385 bridge will reach 85°F
on hot summer days when the stream is
dewatered.

Barriers and Diversions: A dam, im-
pounding a small irrigation reservoir in
Sec. 23, Twp. 19N, Rge. 50W, creates a
permament year-around barrier to up-
stream migration of rainbow trout in
Pumpkin Creek. Consequently, diversions,
located throughout the drainage above this
dam, have little importance, since migra-
tory trout never reach them.

Limiting Factors: Severe dewatering
below the irrigation dam is the biggest
limiting factor in Pumpkin Creek. Some
years during the irrigation season, Pumpkin
Creek is periodically dry at the U.S. 385
bridge. Water temperatures are too high
during the summer for rainbow survival,
even when water is present in this section
of the stream. Heavy grazing and light silt
loads are found on the lower end of Pump-
kin Creek.

Rainbow Trout Populations: The status
of the rainbow population in Pumpkin
Creek is very confusing. Pumpkin Creek
supports a late winter and spring run of
rainbows that attracts a surprisingly large
number of anglers considering the overall
rainbow trout habitat available. Fishing
pressure for rainbow spawners is light to
moderate during these migrations. Interest-
ingly anglers reported enough tagged trout
from this stream to rank Pumpkin Creek
fourth in the tag returns behind Nine Mile,
Red Willow Creek, and Tub Springs in the
upper North Platte River drainage.

However, successful rainbow trout
natural reproduction and survival to the
smolt stage is very rare in Pumpkin Creek.
Consequently the rainbow trout spawning
runs do not represent a return of rainbow to
the ““home stream’”. The runs are com-
prised of stray fish hatched in other
streams. Their ““homing” instinct appar-
ently isn’t strong enough, and they enter
the first large stream available. Pumpkin
Creek is the first large stream above the
reservoir that enters from the south side of
the North Platte River. Blue Creek and
Cedar Creek are the only two streams that
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enter the river below Pumpkin Creek.

The lower end of Pumpkin Creek has a
shifting sand bottom and virtually no gravel
large enough to be used for spawning.
There is no nursery stream potential for
McConaughy rainbow in the Pumpkin
Creek drainage.

Lonergan Creek

Keith County’s Lonergan Creek origi-
nates as two small spring-fed branches in
Sec. 8, Twp. 15N, Rge. 39W. It flows only
about one mile before emptying into Mc-
Conaughy Reservoir. A small spring fed
pond is located in the headwaters of the
east branch.

Water Temperature: The maximum
summer water temperature recorded on
the lower end of Lonergan Creek is 72°F.

Barriers and Diversions: There are no
diversions in Lonergan Creek, but the cul-
vert through the highway may cause some
upstream migration problems. Some years
a sand delta builds up on the lower end of
the Lonergan Creek. This should be
watched closely to make sure upstream or
downstream migrating rainbow don’t be-
come stranded.

Limiting Factors: The entire creek above
the old county road is usually heavily
grazed except for the area immediately sur-
rounding the small pond on the east
branch. The creek periodically carries
heavy loads of sand that cover the stream
bottom.

None of Lonergan Creek is dewatered,
rechanneled, or affected by irrigation re-
turn water.

Rainbow Trout Populations: Electro-
fishing in March 1971 in Lonergan Creek
produced white suckers, creek chubs, and
longnose dace. No evidence of brown or
rainbow trout was found. Later that month
the entire length of Lonergan Creek was
renovated with rotenone. Fall-run
McConaughy rainbow fingerlings have
been stocked in the spring in Lonergan
Creek annually since April 1971. This was
the beginning of the present rainbow trout
management there.

Lonergan Creek contains 1.31 acres of
flowing water. Each year the total trout
production was estimated from a sampling
station that included 66 percent or .86
acres of the stream aquatic habitat. Survival
of stocked McConaughy rainbow finger-
lings was evaluated during the late fall and

winter. Table 25 shows the fish stocked and
the entire rainbow population in Lonergan
Creek during 1971-1974.

The high standing crop of rainbow in
Lonergan Creek the year after the 1971
stocking can be attributed to: (1) stocking
in a newly renovated stream that contains
no other fish species; and, (2) good stream
habitat during the summer growing season.

As the rough fish populations (creek
chubs and longnose dace) reappeared, the
standing crop of rainbow declined. Also,
heavy summer grazing was resumed in the
headwaters of Lonergan Creek. These two
factors are the most logical explanation for
the leveling out of the standing crop of
rainbow at a production of approximately
80 pounds per acre. :

It appears there is little need to stock over
2,000 to 3,000 rainbow annually in Loner-
gan Creek. Total trout production has
leveled out and stocking 9,000-10,000 will
yield about the same as stocking 2,000 to
3,000 rainbows there.

Besides electro-fishing, several observa-
tions were made of the rainbow popula-
tions by walking the length of Lonergan
Creek. A dramatic decline in rainbow
numbers was noted each year starting in
February and continuing into March. These
rainbow were smolting and migrating into
the reservoir. Few rainbow were left in the
stream by April when it was restocked with
fingerlings. Electro-fishing data indicated
only a very small population of rainbow
remained in Lonergan Creek after one year.
Very few adult rainbow, which had mi-
grated back from the reservoir, were ob-
served in Lonergan Creek.

Lonergan Creek contains only marginal
spawning gravel, and natural reproduction
has never been verified. The shifting sand
bottom would prevent any natural repro-
duction. A possibility exists for natural re-
production of trout, if the Lonergan Creek
watershed was fenced and grazing re-
moved.

Until there is a drastic change in the
aquatic habitat, Lonergan Creek should be
managed as a rainbow trout nursery
stream.

Fishing pressure on Lonergan Creek is
almost nonexistent at the present time.

Stuckenhole Creek or Bayard Drain

The locally accepted name of the stream
is Stuckenhole Creek and will be used in

this report. However, it is listed as Bayard
Drain on USGS topographic maps.

Stuckenhole Creek (Morrill County)
originates in a high groundwater or wet-
lands area located immediately below the
Tri-State Canal in Sec. 29, Twp. 22N, Rge.
52W. The creek gradually increases in size
as it flows approximately 10 miles south™
east and enters the North Platte River in
Sec. 4, Twp. 20N, Rge. 52W. A small drain
with no rainbow potential enters Stuc-
kenhole Creek in Sec. 8, Twp. 21N, Rge.
52W.

Water Temperature: Water tempera-
tures in the sections of Stuckenhole Creek
managed for rainbow trout remain below
75°F during hot summer days.

Barriers and Diversions: The first irriga-
tion diversion on Stuckenhole Creek is lo-
cated about a quarter mile upstream from
the North Platte River in Sec. 4, Twp. 20N,
Rge. 52W. This diversion is active only
during the irrigation season and would not
be a barrier during fall and winter upstream
migrations. This structure, however, diverts
water very early in the year, particularly
during a dry spring. Late March or early
April water diversions are very possible. If
this happens rainbow smolts will be lost, as
with the early water diversions from Red
Willow Creek. The possibility of a loss of
rainbow smolts at this diversion has existed
only since 1975, when downstream smolt
migrations began because of upstream
plants of McConaughy rainbow finger-
lings.

A culvert under Nine Mile canal in Sec.
28, Twp. 21, Rge. 52W serves only to
slightly slow upstream migrating rainbow.
An irrigation diversion located in Sec. 8,
Twp. 21N, Rge. 52W removes water only
during the irrigation season. Several ce-
ment drop structures are located in Sec. 8
and 17, Twp. 21N, Rge. 52W, but won't
hinder fish movements during migration
periods.

Limiting Factors: Although grazing oc-
curs on stream banks of Stuckenhole
Creek, it isn’t as heavy or frequent as the
rest of the North Platte Valley strams. This is
because the upper two-thirds of the stream
resembles an irrigation lateral that cuts
through intensively farmed land. Farming
takes place right up to the stream banks,
which are less than ten feet wide in many
places. Stuckenhole carries a moderate to
heavy load of silt during the irrigation

Table 25. Lonergan Creek McConaughy rainbow trout stocking and survival data for the 1971-1974 period.

Number Acres Percent Population Size Sampling Standing Crop
Year Stocked Stocked Survival Estimate Fish/Lb. Month Lbs./Acre
1971 16,319 13 125 2,207 919 Nov. 1170)
1972 16,000 1.31 5.6 553 945 Jan. 44
11973 9,020 181l 756 687 6.8 Jan. A
1974 3,050 1331 14.8 598 517 Nov. 79

28

t
l
|
(
\
1

AN e e e




e

N

ja-
lo-
m
N,
ly
10t
am
rts
rly
rly
. If
,as
ed
of
ted
olt
am
er-

ec.

to
OW.
R
nly
ce-
n't
ion

oc-
ole
the
isis
am
“uts
1ing
ks,
any
e to
ion

Crop

season.

The creek is severely dewatered for ap-
proximately two miles below the irrigation
diversionin Sec. 8, Twp. 21N, Rge. 52W. It
appears that almost the entire length of
Stuckenhole Creek has been ditched or re-
channeled at sometime in the past. Period-
ically, maybe once in five years, the stream
in Sec. 32, Twp. 22N, Rge. 52W is ditched
by the Farmer’s Irrigation District.

Rainbow Trout Populations: Some 10.to
15 years ago, large rainbow could be ob-
served jumping into the culvert under Nine
Mile canal during the fall and winter migra-
tions. Whether these adults originated from
stocked rainbow or natural reproduction is
unknown. However, very few adults can
now be found or observed in this same area
of the creek.

Rainbow potential of Stuckenhole Creek
can best be realized through a nursery
stream stocking policy. Approximately 2.6
acres of water have been stocked with

. McConaughy rainbow fingerlings since

1974.

Rainbow smolts produced in Stuc-
kenhole will have no problem with any of
the irrigation structures, except possibly
the one located on the extreme lower end.
The possible loss of smolts at this structure
should be evaluated.

Fishing pressure on Stuckenhole is very
light at the present time. Spawning gravel is
very limited, and the quality is poor.

Mitchell Drain

The Mitchell Drain in Scotts Bluff County
originates in a wetlands or marsh area right
below the Tri-state Canal in Sec. 10, Twp.
23N, Rge. 56W. This creek flows southeast
for approximately five miles to empty into
the North Platte River in Sec. 35, Twp.
23N, Rge. 56W. Some confusion arises as
to the name of this small stream. Many
people refer to it as Spottedtail Creek. Spot-
tedtail Creek, however, flows year-around
directly into the Tri-State Canal just above
where the Mitchell Drain originates. Spot-
tedtail flows down the canal approximately
2.8 miles and, when not being used for
irrigation, flows directly south to the North
Platte River. Spottedtail Creek actually
flows through a siphon under the Mitchell
Drain in Sec. 35, Twp. 23N, Rge. 56W.

Water Temperature: Water temperature
in Mitchell Drain will reach 75°F on hot
days, as it flows through Sec. 15, Twp.
23N, Rge. 56W approximately one mile
below the Tri-State Canal. Farther
downstream where the railroad crosses the
Mitchell Drain in Sec. 26, Twp. 23N, Rge.
56W, the water temperature barely reaches
70°F during the summer. Groundwater and
small springs increase the flow until the
water is actually cooler further down-
stream. This is not typical of North Platte
Valley streams.

Barriers and Diversions: There are no
barriers or diversions on Mitchell Drain.

Limiting Factors: Only the upper 25 per-
cent of the Mitchell Drain does not have
heavy stream bank grazing. Very little irri-
gation return water enters the stream, so the
silt load during the summer months is low.
The bottom is sand or silt.

The stream passes near the northeast
corner of the city of Mitchell. At least one
pipe of untreated domestic sewer effluent
from a housing development and possibly
others from residences along the creek flow
into Mitchell Drain.

Rainbow Trout Populations: Stream
sampling showed brown trout were rare
and only one adult rainbow spawner was
examined. Fall-run McConaughy finger-
lings have been stocked in the Mitchell
Drainsince 1974. The initial 1974 stocking
showed avery poor growth rate, so only the
best areas of the stream were stocked dur-
ing 1975 and 1976 at a much reduced rate.

Two small areas are stocked annually at
the present time. The first encompasses the
portion of the stream that parallels Ne-
braska 29 along the west edge of Sec. 15,
Twp. 23N, Rge. 56W. The second runs
from the U.S. 26 bridge and approximately
one-fourth mile downstream where the
creek parallels the county road between
Sec. 26 and 27, Twp. 23N, Rge. 56W. The
area between these two stocking sites
should not be stocked unless the domestic
sewage problem is corrected.

Even poor quality spawning gravel is al-
most nonexistent in Mitchell Drain, con-
sequently little if any natural rainbow trout
reproduction can be expected. Fishing
pressure is very light on this stream.

Mitchell Drain should be managed as a
McConaughy rainbow nursery area.

Clear Creek

Headwaters of Clear Creek are located in
Sec. 16, Twp. 16N, Rge. 41W, near the
west edge of Keith County. It flows south
approximately six miles before emptying
into the upper end of McConaughy Reser-
voir in Sec. 5, Twp. 15N, Rge. 41W.

Water Temperature: During the sum-
mer water temperature in Clear Creek will
remain below 72°F one mile below the
headwaters at the lower end of Sec. 16,
Twp. 16N, Rge. 41W. By the time Clear
Creek flows through Sec. 21, Twp. 16N,
Rge. 41W, water temperatures approach
80°F during hot days. Summer water tem-
peratures alone limit the rainbow trout
habitat in Clear Creek to the portion that
flows through Sec. 16 and 21, Twp. 16N,
Rge. 41W.

Barriers and Diversions: Two irrigation
diversions, located in Sec. 29 and 32, Twp.
16N, Rge. 41W, completely dewater the
lower end of Clear Creek during the irriga-
tion season. These diversions are not bar-

riers during the rest of the year, but they
might affect downstream migration of
smolts if they are ever activated during
March and April.

The lower end of Clear Creek was
rechanneled so smolts wouldn’t be
stranded in the shallow water at the delta of
the creek before reaching the North Platte
River. This area should be watched so it
doesn’t become a barrier to downstream
smolt migrations again.

Limiting Factors: Warm water tempera-
tures limit rainbow trout habitat to the
upper two miles of stream. Below that,
water is too warm to support trout. Rain-
bow trout could not survive even if the
lower two miles were not dewatered by the
irrigation diversions.

Grazing is usually heavy on the upper
end of Clear Creek, and sand washing into
the stream from the surrounding hills
causes an unstable stream bed. Irrigation
return water is not a problem in Clear
Creek. No areas above the irrigation diver-
sions have been ditched or rechanneled.

Rainbow Trout Populations: Electro-
fishing during June 1971 found white suck-
ers, creek chubs, stonerollers, and
longnose dace in that portion of Clear
Creek that flows through Sec. 16 and 21,
Twp. 16N, Rge. 41W. No game fish, in-
cluding brown or rainbow trout, were
sampled. Based on this survey, the entire
length of Clear Creek was renovated with
rotenone. Management since 1971 calls
for annual stocking with McConaughy
rainbow fingerlings.

The rainbow trout population has been
estimated during the 1971-1974 period.
Each fall and winter electro-fishing was
conducted to determine the survival of
stocked McConaughy rainbow trout
fingerlings. Survey results are shown in
Table 26. )

Clear Creek was stocked with spring-run
McConaughy rainbow each June from
1971 through 1973. In 1974 stocking was
changed to fall-run McConaughy rainbow
fingerlings in April or May. This policy is
currently in effect. Before when spring-run
rainbow were stocked in mid-June they
had to make water temperature adjustment
from 57-59°F hatchery water to 72-80°F
stream water. A change to stocking fall run
rainbow in late April allows the rainbow to
acclimate slowly to warming water tem-
perature in May and June.

The earlier stocking date also insures a
larger smolt for downstream migration to
the reservoir. These two factors, plus leav-
ing the upper one mile of stream ungrazed
during 1974, help explain the increase in
size and the survival of fall-run over
spring-run stockings (Table 26).

Adult rainbows have not been observed
spawningor returningto Clear Creek. How-
ever, stream sampling and observations have
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verified the movement of rainbow smolts
from the upper reaches of Clear Creek.
Smolt migrations through the lower end of
Clear Creek have also been verified.

At present, only the portion of Clear
Creek that flows through Sec. 16, Twp.
16N, Rge. 41W is stocked and managed as
a rainbow trout nursery stream. The part
that flows through Sec. 21, Twp. 16N, Rge.
41W is presently being used for an experi-
mental fingerling brown trout stocking pro-
ject.

Spawning gravel exists only in the upper
end of Clear Creek, and it will not support
natural reproduction under the present
land management practices. Fishing pres-
sure on Clear Creek is almost nonexistent.

Alliance Drain

The Alliance Drain, Scotts Bluff County,
originates from a spring at the base of Lake
Minatare in Sec. 5, Twp. 22N, Rge. 53W.
This stream flows in a southerly direction
for approximately six miles and enters Nine
Mile Creek in Sec. 28, Twp. 22N, Rge.
53W.

Water Temperature: Summer tempera-
tures in the upper end of the Alliance Drain
above the irrigation diversion range from
60°-70°F. Summer water temperatures
below the irrigation diversion (located in
Sec. 20, Twp. 22N, Rge. 53W) range bet-
ween 75°F and 80°F, so rainbow popula-
tions are reduced in this section
downstream to Nine Mile Creek.

Barriers and Diversions: The diversion
located in Sec. 20, Twp. 22N, Rge. 53W
completely dewaters the Alliance Drain
during the irrigation season. This struc-
ture is a permanent barrier to upstream
migration of rainbow trout. However, it
does not affect downstream migration of
smolts during March and April.

Limiting Factors: Rainbow habitat s lim-
ited to the upper 3.6 miles of stream. The
lower 2.4 miles are too warm for trout dur-
ing the summer months. Approximately
one mile of the Alliance Drain has been
ditched or rechanneled. The Alliance
Drain carries a light to moderate load of silt
during the summer irrigation period. Graz-
ing is moderate to heavy throughout its
watershed.

Rainbow Trout Populations: Alliance
Drain was managed as a rainbow trout nur-
sery stream during 1972-1974 and has the
best nursery stream potential in the North
Platte River drainage. It consistently had
the highest survival rate and standing crop
of any stream stocked with McConaughy
rainbows. ,

Electro-fishing during the winter of 1971
revealed a resident rainbow trout popula-
tion. This is the only self-sustaining non-
migrating rainbow trout population in the
North Platte Valley. This population also
inhabits a short section below the irrigation
diversion and appears to survive in an envi-
ronment consisting of warm-water temper-
atures and very marginal spawning re-
quirements. At best, the spawning gravel
appears to be only poor to fair in quality,
yet this population has survived without
stocking since the early 1940's.

Investigations were initiated to deter-
mine if the resident rainbow population is
better adapted to the coldwater habitat in

Nebraska. Therefore, the Alliance Drain
was discontinued as a rainbow trout nur-
sery stream. Emphasis now is placed on
collecting eggs from the resident rainbow
population for stocking in various streams
throughout the state to see if they perform
better than the hatchery strains of rainbow
trout presently being used. If the Alliance
Drain rainbow do not prove superior to the

hatchery rainbow, then it is recommended
the Alliance Drain again be used as a rain-
bow trout nursery stream.

Fishing pressure on the Alliance Drain
appeared light five years ago but has
gradually increased since that time.

Cedar Creek

Cedar Creek, Morrill County, originates
in the edge of the hills approximately five
miles southeast of Broadwater and flows
northeasterly before entering the North
Platte River.

Irrigation diversions and pumps cause
severe dewatering nearly the entire length
of the creek during the irrigation season.
The gradient, except for the extreme upper
end is quite flat. Occasionally a few large
rainbow are caught near the lower end, but
these are thought to be strays hatched and
reared in some of the other North Platte
Valley streams.

Cedar Creek has very little rainbow trout
nursery potential under the present sum-
mer dewatered stream conditions.

Biue Creek

The headwaters of Blue Creek are lo-
cated near Crescent Lake in westcentral
Garden County. The creek flows southeas-
terly to empty into the North Platte River
near Lewellen. The middle area of the
creek is severely dewatered by irrigation
diversions. Some of these diversions would
be permanent barriers to fish migrations.

It has only marginal trout potential.
Spawning gravel is very limited throughout
the Blue Creek drainage. The upper end is
presently managed as a brown trout
fishery. Because of irrigation practices,
Blue Creek does not appear to have poten-
tial as a rainbow trout nursery stream.

Table 26. Clear Creek McConaughy rainbow trout stocking and survival data for the 1971-1974 period.

McConaughy
Rainbow Number Acres Population Percent Size Sampling  Standing Crop
Year Progeny Stocked Stocked ‘Estimate Survival Fish/Lb. Month Lbs./Acre
1971 Spring 8,965 1.1 2,001 208 29.0 Feb. 63
1972 Spring 13,200 1.1l 924 760 16.2 Feb. 52
1973 Spring 7,620 el 1,555 20.4 2559 Feb. 55
1974 Fall 6,429 1 3,454 51507/ 10.6 Dec. 296
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The creek is severely dewatered for ap-
proximately two miles below the irrigation
diversion in Sec. 8, Twp. 21N, Rge. 52W. It
appears that almost the entire length of
Stuckenhole Creek has been ditched or re-
channeled at sometime in the past. Period-
ically, maybe once in five years, the stream
in Sec. 32, Twp. 22N, Rge. 52W is ditched
by the Farmer’s Irrigation District.

Rainbow Trout Populations: Some 10.to
15 years ago, large rainbow could be ob-
served jumping into the culvert under Nine
Mile canal during the fall and winter migra-
tions. Whether these adults originated from
stocked rainbow or natural reproduction is
unknown. However, very few adults can
now be found or observed in this same area
of the creek.

Rainbow potential of Stuckenhole Creek
can best be realized through a nursery
stream stocking policy. Approximately 2.6
acres of water have been stocked with
McConaughy rainbow fingerlings since
1974.

Rainbow smolts produced in Stuc-
kenhole will have no problem with any of
the irrigation structures, except possibly
the one located on the extreme lower end.
The possible loss of smolts at this structure
should be evaluated.

Fishing pressure on Stuckenhole is very
light at the present time. Spawning gravel is
very limited, and the quality is poor.

Mitchell Drain

The Mitchell Drain in Scotts Bluff County
originates in a wetlands or marsh area right
below the Tri-state Canal in Sec. 10, Twp.
23N, Rge. 56W. This creek flows southeast
for approximately five miles to empty into
the North Platte River in Sec. 35, Twp.
23N, Rge. 56W. Some confusion arises as
to the name of this small stream. Many
people refer to it as Spottedtail Creek. Spot-
tedtail Creek, however, flows year-around
directly into the Tri-State Canal just above
where the Mitchell Drain originates. Spot-
tedtail flows down the canal approximately
2.8 miles and, when not being used for
irrigation, flows directly south to the North
Platte River. Spottedtail Creek actually
flows through a siphon under the Mitchell
Drain in Sec. 35, Twp. 23N, Rge. 56W.

Water Temperature: Water temperature
in Mitchell Drain will reach 75°F on hot
days, as it flows through Sec. 15, Twp.
23N, Rge. 56W approximately one mile
below the Tri-State Canal. Farther
downstream where the railroad crosses the
Mitchell Drain in Sec. 26, Twp. 23N, Rge.
56W, the water temperature barely reaches
70°F during the summer. Groundwater and
small springs increase the flow until the
water is actually cooler further down-
stream. This is not typical of North Platte
Valley streams.

Barriers and Diversions: There are no
barriers or diversions on Mitchell Drain.

Limiting Factors: Only the upper 25 per-
cent of the Mitchell Drain does not have
heavy stream bank grazing. Very little irri-
gation return water enters the stream, so the
silt load during the summer months is low.
The bottom is sand or silt.

The stream passes near the northeast
corner of the city of Mitchell. At least one
pipe of untreated domestic sewer effluent
from a housing development and possibly
others from residences along the creek flow
into Mitchell Drain.

Rainbow Trout Populations: Stream
sampling showed brown trout were rare
and only one adult rainbow spawner was
examined. Fall-run McConaughy finger-
lings have been stocked in the Mitchell
Drainsince 1974. The initial 1974 stocking
showed a very poor growth rate, so only the
best areas of the stream were stocked dur-
ing 1975 and 1976 ata much reduced rate.

Two small areas are stocked annually at
the present time. The first encompasses the
portion of the stream that parallels Ne-
braska 29 along the west edge of Sec. 15,
Twp. 23N, Rge. 56W. The second runs
from the U.S. 26 bridge and approximately
one-fourth mile downstream where the
creek parallels the county road between
Sec. 26 and 27, Twp. 23N, Rge. 56W. The
area between these two stocking sites
should not be stocked unless the domestic
sewage problem is corrected.

Even poor quality spawning gravel is al-
most nonexistent in Mitchell Drain, con-
sequently little if any natural rainbow trout
reproduction can be expected. Fishing
pressure is very light on this stream.

Mitchell Drain should be managed as a
McConaughy rainbow nursery area.

Clear Creek

Headwaters of Clear Creek are located in
Sec. 16, Twp. 16N, Rge. 41W, near the
west edge of Keith County. It flows south
approximately six miles before emptying
into the upper end of McConaughy Reser-
voir in Sec. 5, Twp. 15N, Rge. 41W.

Water Temperature: During the sum-
mer water temperature in Clear Creek will
remain below 72°F one mile below the
headwaters at the lower end of Sec. 16,
Twp. 16N, Rge. 41W. By the time Clear
Creek flows through Sec. 21, Twp. 16N,
Rge. 41W, water temperatures approach
80°F during hot days. Summer water tem-
peratures alone limit the rainbow trout
habitat in Clear Creek to the portion that
flows through Sec. 16 and 21, Twp. 16N,
Rge. 41W.

Barriers and Diversions: Two irrigation
diversions, located in Sec. 29 and 32, Twp.
16N, Rge. 41W, completely dewater the
lower end of Clear Creek during the irriga-
tion season. These diversions are not bar-

riers during the rest of the year, but they
might affect downstream migration of
smolts if they are ever activated during
March and April.

The lower end of Clear Creek was
rechanneled so smolts wouldn’t be
stranded in the shallow water at the delta of
the creek before reaching the North Platte
River. This area should be watched so it
doesn’t become a barrier to downstream
smolt migrations again.

Limiting Factors: Warm water tempera-
tures limit rainbow trout habitat to the
upper two miles of stream. Below that,
water is too warm to support trout. Rain-
bow trout could not survive even if the
lower two miles were not dewatered by the
irrigation diversions.

Grazing is usually heavy on the upper
end of Clear Creek, and sand washing into
the stream from the surrounding hills
causes an unstable stream bed. Irrigation
return water is not a problem in Clear
Creek. No areas above the irrigation diver-
sions have been ditched or rechanneled.

Rainbow Trout Populations: Electro-
fishing during June 1971 found white suck-
ers, creek chubs, stonerollers, and
longnose dace in that portion of Clear
Creek that flows through Sec. 16 and 21,
Twp. 16N, Rge. 41W. No game fish, in-
cluding brown or rainbow trout, were
sampled. Based on this survey, the entire
length of Clear Creek was renovated with
rotencne. Management since 1971 calls
for annual stocking with McConaughy
rainbow fingerlings.

The rainbow trout population has been
estimated during the 1971-1974 period.
Each fall and winter electro-fishing was
conducted to determine the survival of
stocked McConaughy rainbow trout
fingerlings. Survey results are shown in
Table 26.

Clear Creek was stocked with spring-run
McConaughy rainbow each June from
1971 through 1973. In 1974 stocking was
changed to fall-run McConaughy rainbow
fingerlings in April or May. This policy is
currently in effect. Before when spring-run
rainbow were stocked in mid-June they
had to make water temperature adjustment
from 57-59°F hatchery water to 72-80°F
stream water. A change to stocking fall run
rainbow in late April allows the rainbow to
acclimate slowly to warming water tem-
perature in May and June.

The earlier stocking date also insures a
larger smolt for downstream migration to
the reservoir. These two factors, plus leav-
ing the upper one mile of stream ungrazed
during 1974, help explain the increase in
size and the survival of fall-run over
spring-run stockings (Table 26).

Adult rainbows have not been observed
spawningor returning to Clear Creek. How-
ever, stream sampling and observations have
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verified the movement of rainbow smolts
from the upper reaches of Clear Creek.
Smolt migrations through the lower end of
Clear Creek have also been verified.

At present, only the portion of Clear
Creek that flows through Sec. 16, Twp.
16N, Rge. 41W is stocked and managed as
a rainbow trout nursery stream. The part
that flows through Sec. 21, Twp. 16N, Rge.
41W is presently being used for an experi-
mental fingerling brown trout stocking pro-
ject.

Spawning gravel exists only in the upper
end of Clear Creek, and it will not support
natural reproduction under the present
land management practices. Fishing pres-
sure on Clear Creek is almost nonexistent.

Alliance Drain

The Alliance Drain, Scotts Bluff County,
originates from a spring at the base of Lake
Minatare in Sec. 5, Twp. 22N, Rge. 53W.
This stream flows in a southerly direction
for approximately six miles and enters Nine
Mile Creek in Sec. 28, Twp. 22N, Rge.
53W.

Water Temperature: Summer tempera-
tures in the upper end of the Alliance Drain
above the irrigation diversion range from
60°-70°F. Summer water temperatures
below the irrigation diversion (located in
Sec. 20, Twp. 22N, Rge. 53W) range bet-
ween 75°F and 80°F, so rainbow popula-
tions are reduced in this section
downstream to Nine Mile Creek.

Barriers and Diversions: The diversion
located in Sec. 20, Twp. 22N, Rge. 53W
completely dewaters the Alliance Drain
during the irrigation season. This struc-
ture is a permanent barrier to upstream
migration of rainbow trout. However, it
does not affect downstream migration of
smolts during March and April.

Limiting Factors: Rainbow habitat s lim-
ited to the upper 3.6 miles of stream. The
lower 2.4 miles are too warm for trout dur-
ing the summer months. Approximately
one mile of the Alliance Drain has been
ditched or rechanneled. The Alliance
Drain carries a light to moderate load of silt
during the summer irrigation period. Graz-
ing is moderate to heavy throughout its
watershed.

Rainbow Trout Populations: Alliance
Drain was managed as a rainbow trout nur-
sery stream during 1972-1974 and has the
best nursery stream potential in the North
Platte River drainage. It consistently had
the highest survival rate and standing crop
of any stream stocked with McConaughy
rainbows.

Electro-fishing during the winter of 1971
revealed a resident rainbow trout popula-
tion. This is the only self-sustaining non-
migrating rainbow trout population in the
North Platte Valley. This population also
inhabits a short section below the irrigation
diversion and appears to survive in an envi-
ronment consisting of warm-water temper-
atures and very marginal spawning re-
quirements. At best, the spawning gravel
appears to be only poor to fair in quality,
yet this population has survived without
stocking since the early 1940's.

Investigations were initiated to deter-
mine if the resident rainbow population is
better adapted to the coldwater habitat in
Nebraska. Therefore, the Alliance Drain
was discontinued as a rainbow trout nur-
sery stream. Emphasis now is placed on
collecting eggs from the resident rainbow
population for stocking in various streams
throughout the state to see if they perform
better than the hatchery strains of rainbow
trout presently being used. If the Alliance
Drain rainbow do not prove superior to the

hatchery rainbow, then it is recommended
the Alliance Drain again be used as a rain-
bow trout nursery stream.

Fishing pressure on the Alliance Drain
appeared light five years ago but has
gradually increased since that time.

Cedar Creek

Cedar Creek, Morrill County, originates
in the edge of the hills approximately five
miles southeast of Broadwater and flows
northeasterly before entering the North
Platte River.

Irrigation diversions and pumps cause
severe dewatering nearly the entire length
of the creek during the irrigation season.
The gradient, except for the extreme upper
end is quite flat. Occasionally a few large
rainbow are caught near the lower end, but
these are thought to be strays hatched and
reared in some of the other North Platte
Valley streams.

Cedar Creek has very little rainbow trout
nursery potential under the present sum-
mer dewatered stream conditions.

Biue Creek

The headwaters of Blue Creek are lo-
cated near Crescent Lake in westcentral
Garden County. The creek flows southeas-
terly to empty into the North Platte River
near Lewellen. The middle area of the
creek is severely dewatered by irrigation
diversions. Some of these diversions would
be permanent barriers to fish migrations.

It has only marginal trout potential.
Spawning gravel is very limited throughout
the Blue Creek drainage. The upper end is
presently managed as a brown trout
fishery. Because of irrigation practices,
Blue Creek does not appear to have poten-
tial as a rainbow trout nursery stream.

Table 26. Clear Creek McConaughy rainbow trout stocking and survival data for the 1971-1974 period.

McConaughy
Rainbow Number Acres Population Percent Size Sampling  Standing Crop
Year Progeny Stocked Stocked Estimate Survival Fish/Lb. Month Lbs./Acre
171 Spring 8,965 11 2,001 228 29.0 Feb. 63
1972 Spring 13,200 151 924 7/A0) 16.2 Feb. 52
1973 Spring 7,620 sl 17555 20.4 2519 Feb. 55
1974 Fall 6,429 1.1 3,454 5357 10.6 Dec. 296
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THE LAKE ENVIRONMENT

Data Collection from
McConaughy Reservoir

Water quality data collected from
1969-1975 was used to describe the rain-
bow trout habitat in McConaughy Reser-
voir during the critical summer months.
Rainbow trout habitat has been defined as
water 70°F or colder, yet containing 3.0
ppm or more of dissolved oxygen (Wilkens,
Kirkland and Hulsey, 1968), Four sampling
stations were used: Station 1, %2 mile from
thedam; Station 2,6%2 miles; Station3,11%
miles, and Station 4, 16%2 miles up the lake
from the dam. Data was collected at these
stations periodically from June through Oc-
tober. Oxygen content and water tempera-
tures were measured either with an oxygen
and temperature probe or a Kemmerer

- water sampler. When the water sampler

was used oxygen determinations were
made with a Hach kit.

Annual Cycle

Summer oxygen and temperature data

~ plus observations made throughout the

year were used to describe the annual
cycle conditions in Lake McConaughy. Ice
completely melts near the dam sometime
in early March, usually about two to three
weeks after the melt on the upper end of the
reservoir. From ice breakup until early
June, the water warms slowly and the oxy-

- gen content from the surface to the bottom

of the lake remains nearly the same. The
first hot days of early summer warm the
surface water faster than that in the middle
or the bottom of the lake. This trend con-
tinues unless strong winds again mix the
lake from top to bottom. If strong spring and
summer winds persist, the entire lake will
be warmer before stratification begins.

Air temiperature and spring winds deter-
mine the water temperature of the
hypolimnion during the summer stratifica-
tion period. As summer progresses, how-
ever, the surface warms considerably faster
than the lower depths and a thermocline
forms in the reservoir. The thermocline
prevents the surface water from mixing
with the water near the lake bottom. When
this happens, oxygen is not replenished in
water below the thermocline. Con-
sequently, the oxygen is slowly used up by
decaying organic materials. Early in the
summer the water below the thermocline
contains sufficient oxygen and is cool
enough for trout.

By mid-August, sometimes sooner, not
enough oxygen is available in the water
below the thermocline to support fish.
While the oxygen is slowly leaving the
water below the thermocline, the waters
between the thermocline and the surface
are warmed and mixed by winds. When
the critical period is reached sometime in

August, the trout are theoretically
sandwiched in an area between the warm
surface water (not preferred trout habitat)
and the cool water devoid of oxygen. This
area is usually located near the thermo-
cline. Some years this trout water or coldwa-
ter habitat (water 70°F and cooler but con-
taining at least 3.0 ppm oxygen) is very
small, sometimes only three feet in depth.
Fortunately this condition lasts only one or
two weeks.

The wind plays an important role in the
oxygen and temperature cycle in
McConaughy Reservoir and helps increase
the trout water in late August or early Sep-
tember. Cool days and nights lower the
surface water temperature, and the wind
circulates this water down to the thermo-
cline. Under these conditions the reservoir
again contains coldwater habitat above the
thermocline in a very short time.

Cool September weather and winds help
cool the reservoir. As they do, the thermoc-
line sinks towards the bottom of the reser-
voir. By early October, the thermocline is
located very deep in the lake and surface
waters have cooled to about the same
temperature as the water below the ther-
mocliné near the bottom of the lake. When
this happens, the density of the surface

waters and bottom waters are nearly equal
and the entire lake begins to mix. This
period is called the fall turnover. The lake
continues to cool and is mixed by winds
until freezeup in December or January. The
upper end of the reservoir freezes three to
four weeks before ice-up near the dam.

Rainbow Trout Habitat

The volume of coldwater habitat for
each of the six summer periods was calcu-
lated from the data collected at the sam-
pling stations (Appendix Table R). Data col-
lections were not made during the summer
of 1971. The coldwater habitat present in
McConaughy during the critical summer
periods of 1969 through 1975 is shown in
Table 27. When the volume of trout habitat
is smallest, it takes on a pie-shaped appear-
ance. Then, the vertical depth of the trout
water is largest near the dam. The band of
trout water decreases in size until it nearly
disappears in the vicinity of Station 2 ap-
proximately 6% miles up lake from the
dam. The minimum amount of trout habitat
in McConaughy during 1969-1975 is
shown in Figures 2-7. Because of the shape
of the trout water a plainmeter was used to
calculate the volume of the trout water.
Average summer surface water tempera-

Table 27. Warm weather, water elevation, and trout habitat in McConaughy Reservoir,

1969-1975.

Total Number of Days Over

Minimum Amount of Trout Water Elevation

Year 90° F, May, June, July Habitat (Acre Feet) August 1
1969 22 47,660 BI2.65
1970 535 141,197 3,264
11972 19 260,954 3258
11973 25 11,418 3,265
1974 39 12,243 30252
1975 38 171,476 3,256

Table 28. Average surface water temperatures at the four summer sampling stations on
McConaughy Reservoir, 1969-1975.

Year and Average Water Surface Temperature

Station

Month 1969 1970 1971 1972 1973 1974 1975
June — 65.0 Sé — — 69.0 6225
1 July 76.0 7740 = 675 7113 74.5 715
August  75.0 76.5 %) 70.0 73.8 7153 75.0
June o SO = 25 vt 0 e i
2 July 7550 74.4 a 68.0 73.0 72.0 7.3.0
August  78.0 74.7 5 72.0 74.0 7| 75.0
June — 57:0 = — —_ 74540 66.0
3 July 74.0 74.0 8 68.0 74.3 750 74.5
August — 74.7 < 7340 755 73.0 73.0
June — — é — — — 65.0
4 July —_ — o = — 77.0 W7
August — — Z — - 72.0 7
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tures in McConaughy from 1969 through
1975 are shown in Table 28.

Coldwater habitat in McConaughy Re-
servoir varied considerably during the six-
year study period (Table 27). Parameters,
such as water level, air temperature, and
surface water temperature, were assumed
to have a strong relationship to the coldwa-
ter habitat present during the critical
periods. However, examination of the data
presented in Tables 27 and 28 did not indi-
cate the strong relationship expected. Cold-
water habitat during 1970 and 1973 illus-
trates this point. In 1970 there were 33 days
when the air temperature exceeded 90°F.
Water levels were within one foot of the
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highest recorded during the study, and sur-
face water temperatures during July were
the highest recorded during the study. That
year there were 141,197 acre-feet of trout
habitat during the critical August period.
Compare this to 1973 when there were
only 25 days when the air temperature ex-
ceeded 90°F, and the surface water tem-
peratures recorded during July were nearly
six degrees cooler. The water level was
nearly the same as 1970. However, during
1973 there were only 11,418 acre-feet of
coldwater habitat in McConaughy Reser-
voir during the critical August period. Only
the 1972 and 1974 data show a relation-
ship between air temperature over 90°F

and the amount of trout habitat available
during the critical period.

Although the parameters measured have
some influence on the volume of coldwater
habitat in McConaughy Reservoir, there
must be other parameters that were not
investigated that influence the rainbow
trout habitat during the critical summer
period. These parameters must be iden-
tified and measured before predictions of
coldwater habitat in the future can be
made. Some parameters not measured but
needing investigation are (1) wind velocity,
and duration, (2) the biological oxygen
demand in the hypolimnion, and (3) more
sophisticated air and cloud cover data.
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Figure 2. Rainbow trout habitat in McConaughy Reservoir, summer 1969.
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Figure 3. Rainbow trout habitat in McConaughy Reservoir, summer 1970
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ARTIFICIAL PROPAGATION

History

The first rainbow egg collections in the
North Platte River drainage, since the 1948
Otter Creek artificial spawning operations,
came from McConaughy rainbow trout
captured in Nine Mile creek during January
1966. That year less than 25,000 eggs were
stripped. However, the demand for
McConaughy rainbow eggs and fingerlings
increased until by 1974, 278,000 rainbow
eggs were collécted in the North Platte
River drainage. From 1966-1972
McConaughy rainbow spawners from
Nine Mile Creek were used as the egg
source for the North Platte River drainage
stocking program. Since then, adult
McConaughy rainbows collected at the
Lewellen trap have been used in the artifi-
cial spawning operations. Until sexually
mature, rainbow spawners have been held
at Winter Creek Hatchery, Rock Creek
Hatchery, the Lewellen trap, and at the
Nine Mile holding pond. Rainbow eggs
have been eyed at the Lewellen trap, Rock
Creek Hatchery, and Winter Creek Hatch-
ery. Fingerlings were raised at Rock Creek
Hatchery and Winter Creek Hatchery.

Winter Creek Hatchery in Scotts Bluff
County is a privately owned facility, oper-
ated by Rupert Bigsby. From 1966 to 1972
rainbow trout were collected during the
winter months in Nine Mile creek or at the
Lewellen trap and transported to Winter
Creek Hatchery, where they were held in
cement raceways until sexually mature.
Eggs were taken artificially and either
hatched or transported as eyed eggs to
Rock Creek Hatchery. By 1972 the demand
for eyed eggs and fingerlings exceeded the
capacity of Winter Creek Hatchery.

In 1972 the Lewellen trap was selected
as the best location to collect rainbow
spawners because (1) they could be cap-
tured with less effort, (2) larger numbers
could be taken, making a better possible
selection, and (3) fish collected there,
which are from the entire population rather
than one stream, meant less danger of re-
ducing the total trout production of any
single spawning stream.

Spring-run rainbow eggs and fingerlings
have been used since 1970 in the North
Platte Valley stocking program. The Lewel-
len trap has been used successfully to cap-
ture and hold spring-run rainbow, with few
holding problems. Large numbers of eggs
can be collected from spring-run rainbow
held less than three weeks at the trap.

On the other hand, egg collections from
fall-run McConaughy rainbow are more
difficult. Fall-run rainbow collected at the
Lewellen trap must be held nearly two
months before they become sexually ma-
ture. Some years this long holding period
has caused problems and diseases associ-
ated with stress. Several types of holding
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facilities have been investigated to try to
solve this problem. A dirt pond was built
adjacent to Nine Mile Creek on Nine Mile
Special Use Area to hold rainbow trout
collected at the Lewellen trap during the
1973 fall spawning run. This pond was
evaluated and found to be a good holding
facility by Van Velson (1974). This pond
was also used as a back-up facility during
the 1974 and 1975 fall runs. A trout hold-

‘ing facility was also constructed at the

Lewellen trap during 1974 and has been
modified and improved annually. It un-
doubtedly represents the site for future
McConaughy rainbow egg collections.

Artificial Spawning
Techniques

Standard brood stock management and
artificial spawning techniques were used
during the 10 years of McConaughy rain-
bow trout propagation. Every effort should
be made to hold the rainbow spawners in a
pond or raceway that meets both the physi-
cal and biological requirements of good
brood stock management.

Several techniques are recommended to
obtain the best results from artificial spawn-
ing activities. McConaughy rainbow cho-
sen for spawners should be healthy, non-
deformed fish, 19-22 inches long, which
generally means they are three years old.
Eggs collected from females over 24 inches
(6to 10-pound size) are generally low qual-
ity. Large 6 to 10-pound males are difficult
to handle and, in many instances, quality of

the sperm has been questionable. The 14 to
17-inch females usually produce poorer
quality eggs. Males from this same size
group can be used, but 19 to 22-inch males
are preferred.

Data recorded over the past 10 years
shows an average of 3,304 eggs per female
can be stripped from the average-size
McConaughy rainbow trout. This figure
has been used for several years to deter-
mine the number of females needed to
meet the demand for McConaughy rain-
bow trout eggs. Half as many males are
needed for the spawn-taking operation.

Spawners must be anesthetized when
eggs are collected and fertilized. Tricaine
methanesulfonate (MS-222) at 70 ppm has
been used successfully. This concentration
can be gbtained by placing 2.3 grams of
MS-222 in 9 gallons of water, with separate
tubs for males and females. Six to eight
trout per tub is recommended. The water
should be changed after about 16 trout
have been anesthesized. After that either
the MS-222 is not as effective or the oxygen’
is low. Whatever the reason, the fish never
relax completely and are hard to handle.
Rainbow should not be leftin MS-222 solu-
tion over 10 minutes. Anesthesized rain-
bow should be dipped in fresh water just
before stripping to prevent any chance of
MS-222 interfering with egg fertilization.

Plastic pans approximately 10 inches in
diameter and 3 inches deep work satisfac-
torily for the stripping operation. Three to
four females can be stripped in each pan. A
small amount of sperm from three to five

Table 29. Artificial propagation of McConaughy rainbow trout, 1965-1976.

Number Number No. of Mortality

Spawning Green Eyed Fish Green to Green Egg to
Run Eggs Eggs Stocked Eyed Egg  Fingerling
1965 Fall Run o 20,000** — — —
1966 Fall Run 5 42,047%** == == =
1967 Fall Run * # 22195 — —
1968 Fall Run = - 80,519 75,930 70,655 o 1126
1969 Fall Run 97,660 88,396 17,100 9.5 8215
1970 Fall Run 98,347 94,285 68,590 4.1 30.3
1971 Spring Run 51,801 119,90 8,965 61.6 8.7
1971 Fall Run 9759 68,532 37,845 25.3 58.8
1972 Spring Run 91,286 73,888 55 210 19l 895
1972 Fall Run 62,514 37,746 227020 39.6 6355
1973 Spring Run 101,482 69,426 44,725 31.6 55.9
1973 Fall Run 126,624 118,016 98233 6.8 22.4
1974 Spring Run 162,888 118,756 56,177 271 65.5
1974 Fall Run 115,464 85,756 66,087 251 42.8
1975 Spring Run G * 36,717 — —
1975 Fall Run 102,845 85,078 74,756 7.7 273
1976 Spring Run 116,880 96,156 85,068 77 272
Total: 765,243

*No records available.

** Approximate number of eggs transferred to Wyoming Fish and Game Department.
***These were stocked as eyed eggs—none were hatched.
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different males should be used per pan. Itis
better to use a little sperm from five males
than all the sperm from one or two males,
since it increases the chance of fertilization
especially if one or two of the males hap-
pen to have inferior sperm. It also insures
that the males can be used for more than
one egg collection operation.

If eggs have to be collected outside in
cold weather, it is a good practice to place
about an inch of water in one pan, then
place another pan inside it. This helps pre-
vent the cold from affecting the eggs.

Eggs should be stripped into a pan rinsed
with water and still wet. Water is not neces-
sary in the spawning pan. After the last
female has been stripped, put enough
water in the pan to cover the eggs. Set aside
for about five minutes before washing the
eggs with clean water the same tempera-
ture as the spawners were held in. All shells
and dead eggs should be removed after the
eggs are rinsed.

Eggs can be transported immediately or
in the eyed stage. In both instances, two-
gallon coolers worked successfully for
McConaughy rainbow eggs. Green eggs
have been successfully transported in these
containers from the Scottsbluff area to Rock
Creek Hatchery, over a four-hour journey.
Green eggs should be water hardened to a
point where they are not sticky before
transport. The entire egg stripping and
handling operation should be shaded from
direct sunlight.

Records of artificial propagation of
McConaughy rainbow trout for 1965-1976
are shown in Table 29. The lowest mortal-
ity from green eggs to eyed stage occurred
during the 1968-1970 and 1973 fall-run
collections. Spawners from the 1968,
1969, and 1970 fall runs were collected
from Nine Mile Creek, and the eggs eyed at
Winter Creek Hatchery. Sixty-six percent of
the 1973 fall-run eggs were collected from
rainbow trout captured at the Lewellen trap

and held in the Nine Mile SUA holding
pond. The rest of the eggs came from Nine
Mile Creek spawners. All eggs from the
1973 fall run were eyed at the Rock Creek
Hatchery. Except for the 1968 fall run the
lowest mortality from green eggs to finger-
lings also occurred from the 1973 fall run
spawning operation when green eggs were
transported directly to Rock Creek where
they were eyed and raised to stocking size.

Survival Rates

Streams representative of the North
Platte River drainage were stocked with
McConaughy rainbow fingerlings at vari-
ous rates and sizes during 1971-1974.
Selected streams were then sampled to de-
termine the growth and survival. Streams
were stocked April through July and sam-
pled November through February. Survey
results are shown in Table 30-33. Survival
varied from 6.1 percent to 54.1 percent.
For more details, consult Job Progress Re-

Table 30. Stocking and evaluation data from McConaughy rainbow fingerlings stocked in the North Platte River drainage during 1971.
STOCKING DATA EVALUATION DATA

(April-July) (November-February)
Area Stocking No. 95% Size
Stocked Rate Trout Population  Confidence Percent Average Length
Stream (acres) Fish/Acre Stocked Estimate Limits Survival Fish/Lb. (inches)
Winters Creek 24 12,590 3,149 443 363-571 14.1 20.3 5.1
Study Area 1
Winters Creek 7 7,974 1,362 266 211-339 19.5 19.0 5.0
Study Area 2
Otter Creek 44 17133 7,484 1,080 900-1296 14.4 17.8 57
Study Area 1
Otter Creek
731 9.4 19.6 5.1
; Shiy 87 16,362 6,134 576 500-73
' Clear Creek 84 10,673 8,965 2,668 2480-2884 29.8 29.0 4.5
Lonergan Creek 1:31 12,457 16,319 2207 1977-2360 1135 919 6.2
st Wl Ce s ) 7,962 3,356 204 158-296 6.1 25.0 4.5
Study Area 1 ‘
Red Willow Creek, 4 4, 15,885 17,565 SURVIVAL WAS TOO POOR TO CALCULATE

Study Area 2

Table 31. Stocking and evaluation data from McConaughy rainbow fingerlings stocked in the North Platte River drainage during 1972.
STOCKING DATA EVALUATION DATA

(April-july) (November-February)
Area Stocking No. of 95% Size
Stocked Rate Trout Population  Confidence Percent Average Length
Stream (acres) Fish/Acre Stocked Estimate Limits Survival Fish/Lb. (inches)
Winters Creek 41 15,020 6,158 1,086 970-1234 17.6 14.2 55
Alliance Drain .86 18,241 15,687 5,643 5254-6094 36.0 16.9 5.4
R Lonergan Creek 11831 12,214 16,000 553 486-665 36 9.5 6.5
Clear Creek 3.64 15,168 515, 2411(0) 2280 19830713 4.0 1197 5all
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ports F-4-R, No.s. 17-20. Annual survi-
val rates for all streams evaluated during
1971-1974 are shown in Table 34.

Based on the 1971-1974 stream-
sampling program, there is an obvious dif-
ference in the productivity of the North
Platte Valley streams. Alliance Drain is the
most productive stream stocked in the
North Platte River drainage. Stocked with
18,000 fingerlings per surface acre of wa-
ter, it produced a 36 percent survival rate.
The standing crop of rainbow in this stream
averaged 589 pounds per acre. Standing
crops of trout in the rest of the stocked
streams are shown in Table 35.

A standing crop of approximately 100
pounds of trout per acre can be expected in
most of the streams now stocked with
McConaughy rainbow fingerlings. The
most reliable estimate of the rainbow trout
standing crop in a natural reproduction
stream was made on a 2,070 foot section of
Nine Mile Creek on the Nine Mile Special
Use Area. For five years (1970-1975) the

average standing crop of McConaughy
rainbow (less than 9.0 inches) was 155
pounds per acre in this section of stream.
Fingerlings stocked at 400 fish per pound
had the best survival, consequently this is
the recommended stocking size. Fall-run
rainbow fingerlings should be stocked from
April 15 to May 31, with the first week in
May preferred. If possible, spring-run fin-
gerlings should be stocked by June 15.
The number of rainbow smolts produced
by the fingerling stocking program can be
calculated from Table 34. Survival from the
first two years (1971 and 1972) can be
discounted, since better procedures of
stream selection, stocking rates, and stock-
ing size were used during 1973 and 1974.
Average survival of 1973 and 1974 finger-
ling plants was 28 percent. Using this survi-
val rate, the annual recruitment of smolts
for McConaughy Reservoir was calculated
(Table 36). These rainbow smolts plus
those resulting from natural reproduction
comprise the annual recruitment of rain-

bow trout for McConaughy Reservoir from
the North Platte Valley streams.

To spread out the egg-handling and fry-
feeding operations at Rock Creek Hatchery
and to insure fish reach 400 per pound size
by mid-April, every effort should be made
to obtain an early egg source of fall-run
rainbows. Fall-spawning operations
should strive to collect the first lot of fall run
eggs by December 15, which may involve
collecting fall-run rainbow from spawning
streams for the first egg take.

The coldwater fisheries management of
each stream must be handled on an indi-
vidual basis. Stocking and survival rates
vary not only by stream but also some years
within each stream. Current knowledge of
stream conditions, such as productivity,
water use patterns, and stream bank graz-
ing, must be used and updated frequently.
These factors affect the stocking rate and
standing crop of the North Platte Valley
streams.

Table 32. Stocking and evaluation data from McConaughy rainbow fingerlings stocked in the North Platte River drainage during 1973.

STOCKING DATA

EVALUATION DATA

(May-june) (December-February)
Area Stocking No. of 95% Size
Stocked Rate Trout Population  Confidence Percent Average Length
Stream (acres) Fish/Acre Stocked Estimate Limits Survival Fish/Lb. (inches)
Lonergan Creek i3l 6,885 9,020 687 579-849 7.6 6.8 7l
Alliance Drain .86 16,165 13,900 7,097 6251-8206 Gl 8.7 6.0
Clear Creek 3.64 6,927 25,241'5 2,621 2065-3567 10.4 267 4.7
Winters Creek 1.34 9,000 12,060 3,636 3130-4261 30.1 1i8%5 54l

Table 33. Stocking and evaluation data from McConaughy rainbow fingerlings stocked in the North Platte River drainage during 1974.

STOCKING DATA

EVALUATION DATA

(May-June) (December-February)
Area Stocking No. of 95% Size
Stocked Rate Trout Population  Confidence Percent Average Length
Stream (acres) Fish/Acre Stocked Estimate Limits Survival Fish/Lb. (inches)
Alliance Drain .86 9,983 8,585 4,644 4145-5275 54.1 1:2+5 5.9
Clear Creek 1.54 5,844 9,000 4,815 4271-5636 53.5 10.6 6.2
Lonergan Creek 131 3,049 81995 593 561-641 14.8 S )
Mitchell Drain 10 8,284 25,680 7,41109 6458-7915 27 377 4.1
Winters Creek 15158 76627 9,000 1,580 1422-1821 17.6 12.6 6.0
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Table 34. Survival rates of McConaughy rainbow trout fingerlings stocked in the North
Platte River drainage, 1971-1974.

Number Survival to Percent
Year Stocked Approx. 7 Inches Survival
11971 46,769 7,444 1158)
11972 988055 9’512 110),%
1973 60,195 14,041 238
1974 56,260 18,741 33:3
Totals: 256,279 49,738

Table 35. Standing crop (pounds per acre) of trout in streams stocked with McConaughy
rainbow trout fingerlings.

Average Standing Crop Av. Standing Crop

Stream Year Length Lbs/Acre Per Stream
Lonergan Creek 1971 6.2 170

Lonergan Creek 11972 6.5 44 93
Lonergan Creek 1973 7l 7

Lonergan Creek 1974 72 79

Clear Creek 1971 4.5 109

Clear Creek 1972 5,1 31 116
Clear Creek 1973 4.7 07

Clear Creek 1974 6.2 296

Winters Creek 1971 5.1 91

Winters Creek 1971 5.0 82

Winters Creek 1972 555 187 1125
Winters Creek 1973 531 147

Winters Creek 1974 6.0 106

Alliance Drain 1972 5.4 388

Alliance Drain 1973 6.0 948 589
Alliance Drain 1974 5.9 432

Otter Creek 1971 55, 138 109
Otter Creek 1971 5.1 79

Red Willow 1971 4.5 19 19
Mitchell Drain 1974 4.1 61 61

Table 36. Annual smolt recruitment to McConaughy Reservoir (1969-1977) from the
fingerling McConaughy rainbow stocking program.

Number of Smolt Recruitment for McConaughy Reservoir*

Year Fingerlings (from fingerling stocking program only)
Stocked Stocked Year Niiaber
1968 223195 1969 6,215
1969 720655 1970 19,783
1970 17,100 1971 4,788
1971 555 11972 210715
11972 98055 11975 26,055
1973 67,645 1974 18,941
1974 154,410 1975 43,235
11975 102,804 1976 28,785
1976 159,824 11977 44,751
Totals: 765,243 214,268

*Smolt recruitment calculated using 28 percent survival rate of stocked fingerlings.
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MANAGEMENT PLAN

Acquisition proposals and environmental
considerations will be suggested for aqua-
tic management of the North Platte Valley
coldwater streams, along with annual ac-
tivities to assist with the individual man-
agement of each stream.

Acquisition
Recommendations

This section is based on an October
1974 report entitled ““The North Platte Val-
ley Trout-Wildlife Habitat Program”. The
importance of a stream habitat program to
the total environment in the North Platte
Valley is reviewed along with an imple-
mentation proposal.

Spawning gravel is a most valuable
natural resource with an estimated capital
value in the mid-1960’s from $345,160/
acre in Battle Creek, California, to
$3,200,000/acre for the Fraser River. Both
of these streams provide gravel for salmon
spawning.

The cost of constructing artificial spawn-
ing channels for rainbow trout and
kokanee was $41,000/acre above
Kootenay Lake in British Columbia. Esti-
mated costs for other such -artificial chan-
nels run from $120,000 to $470,000/acre.
These are all mid-1960’s values and have
undoubtedly increased. And yet, little has
been done to protect or enhance this valu-
able natural resource in Nebraska. Other
valuable trout habitat in the form of nursery
streams also remains unprotected.

Under the present land purchase system,
it appears difficult to bring trout streams or
adjacent small buffer strips of land under
public ownership. When land that contains
a stream is for sale, it usually includes
high-priced cropland. Budgeting and land
exchange policies are complex, making it
difficult to negotiate a transaction in a
reasonable amount of time. Unless the pres-
ent land purchasing procedures change
drastically, some type of leasing program is
needed to give the trout streams adequate
protection. The proposed long-range pro-
gram should remain sensitive to the attitudes
and needs of both the landowners in the
North Platte Valley and the sportsmen of
Nebraska. It can also serve as a priority
guide for purchase, as streams become
available.

The North Platte Valley contains fertile
topsoil which produces excellent vegeta-
tive growth in the form of crops, grass, or
weeds in a single growing season. If not
grazed, this heavy growth stabilizes stream
banks and also makes excellent upland
game habitat. Thus, both wildlife coverand
a better aquatic habitat with a correspond-
ingly higher production of rainbow trout is
provided.

Rainbow trout investigations concluded
that 30.4 miles of North Platte Valley
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streams produce, through natural spawn-
ing, most of the rainbow trout for the
McConaughy Reservoir system. In addition
to these familiar trout streams, there are
another 29.6 miles of small streams or
drains located throughout the North Platte
Valley, especially in Scotts Bluff County,
that are utilized as trout rearing or nursery
streams. Both can receive protection under
the proposed habitat program with addi-
tional trout in the fisherman’s creel as the
result.

Stream fencing to exclude livestock is
the single most important consetvation
practice and will yield the greatest benefit
to trout production in the North Platte River
drainage. Livestock grazing along most of
the North Platte Valley streams has caused
excessive stream bank erosion. When this
happens, the streams become wide and
shallow, and water velocity is reduced.
Streams in the North Platte River drainage
don’t have the steep gradient usually as-
sociated with typical trout streams. So,
every effort must be made to keep the
banks constricted to maintain maximum
velocities. Good stream velocities keep the
gravel bottoms free of silt and sand to in-
sure natural reproduction of rainbow trout
and good aquatic insect populations.
Aquatic insects are the primary source of
food for trout. Three major benefits result
from fencing to exclude livestock: (1) en-

hancement and protection of rainbow trout *

spawning habitat, (2) better aquatic fish-
food production, and (3) increased wildlife
habitat and wildlife production. A fourth
benefit to be considered is public access for
fishing and possibly hunting.

Rainbow trout spawning areas

A habitat program would enhance and
preserve the 30.4 miles of rainbow trout
spawning streams. The rainbow fishery in
McConaughy Reservoir plus the quality
rainbow trout stream fishing during the fall
and winter in the upper North Platte River
drainage can be traced to the hatching suc-
cess and the production of rainbow trout in
these 30 miles of trout streams, and they
must receive top priority under the trout-
wildlife habitat program.

Fish food production

Clean gravel and aquatic vegetation are
excellent substrates for aquatic insects.
However, in those streams where livestock
graze the banks, the gravel is usually par-
tially or completely covered by sand and
silt. Moving sand is the least productive
substrate for aquatic insects. In addition,
livestock use usually precludes the de-
velopment of aquatic vegetation. To obtain
maximum trout production in both nursery
streams and natural reproduction streams,
an abundant supply of aquatic insects is
necessary, since insects are the trout’s

primary food source. Maximum insect
populations are possible only where live-
stock use of the stream is restricted.

Terrestrial wildlife production

Although designed for rainbow trout, ter-
restrial wildlife species, especially upland
game, would benefit from the proposed
habitat program. Land fenced under the
program would provide permanent cover
for wildlife where it is now nearly nonexis-
tent.

At present, lands surrounding the
streams are farmed and livestock are
grazed along the stream banks, throughout
the North Platte Valley and especially
Scotts Bluff County. No permanent cover
exists under such land-use practices. If the
unfarmed land could be managed for
wildlife, then long narrow strips of land
protecting the rainbow trout environment
and providing wildlife cover would lace
the North Platte Valley. Examples of
wildlife cover produced as a result of fenc-
ing are evident on the Nine Mile Special
Use Area and on the leased area fenced on
Otter Creek.

Public access

Public ownership along the North Platte
Valley trout streams is restricted to a 1.4-
mile section of Nine Mile Creek, owned by
the Game and Parks Commission. The rest
of the streams in the drainage are privately
owned. North Platte Valley landowners, in
general, have been very cooperative in al-
lowing fishermen access to trout streams.
However, problems associated with
human population increase, and changes
in land ownership could create an access
problem in the future. Over the past several
years, small tracts of land along some of the
streams have been sold, and cabins have
been built with some of this land being
closed to public access. At present, no
known fishing rights have been leased
along the streams. However, this practice
is certainly a coming reality. Future public
access to these streams is in jeopardy un-
less a lease and/or purchase program is
initiated quickly.

Stream Types

Two types of streams can produce trout
in the North Platte River Valley. One can
sustain natural reproduction, while the
“nursery’’ type cannot. Nursery streams
can be stocked with 1 to 2-inch rainbow
trout annually. The following spring, these
fish migrate to Lake McConaughy as 7 to
9-inch smolts.

Only three of the benefits (fish-food pro-
duction, public access, and terrestrial
wildlife production) apply to the nursery
stream program. A program and a priority
list is presented for both types of streams.
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Rainbow trout natural reproduction
streams

Table 37 gives priorities for North Platte
Valley streams which support most of the
present trout natural reproduction for the
McConaughy system.

Rainbow trout production will be in-
creased the most (about 60 percent) by
leasing Priority 1 sections of stream. Trout
production in Priority 2 and 3 stream sec-
tions can be increased by 40 percent and
20 percent respectively. Priorities were
drawn on the basis of the quality of the
spawning gravel, angler utilization, and
areas that would benefit most from fencing.
Poor spawning gravel, polluted, and dewa-
tered areas were included. A priority was
given to each section of land the streams
cross. The entire section was classified ac-
cording to the major stream priority within
each section.

Fisherman access to natural reproduc-
tion streams was another important con-
sideration in setting priorities. If a land-
owner is not interested in fencing but is
willing to consider public access, every ef-
fort should be made to acquire that right.
This should be kept in mind when mone-
tary values are determined.

Nursery streams

Nursery streams do not have sufficient
gravel for natural reproduction. However,
they do contain coldwater habitat that will
support rainbow trout once past the critical
in-gravel stage. The nursery streams are
usually less than eight feet wide and are
located in the upper end of the drainages
where flooding and irrigation return water
are less frequent than the lower areas.

Many of the nursery streams have been
stocked with Lake McConaughy rainbow
progeny and have proven to be excellent
production areas. McConaughy fingerlings
grow to smolt size in about a year there,
then migrate to McConaughy. When the
smolts migrate in the early spring, they
leave the streams practically barren of fish.
These streams are then restocked with
rainbow fingerlings later that spring. This is
an ideal situation, because the newly
stocked rainbow have little competition
from other fishes. The nursery streams have
become very important Lake McConaughy
rainbow trout production areas. It is re-
commended that approximately 168,000
McConaughy rainbow fingerlings be
stocked annually to produce about 47,000
smolts for the McConaughy system.

The nursery streams have not reached
their potential rainbow trout production
because of over-grazing and poor land
practices. If these streams are protected,
the nursery areas could then reach
maximum production. The most important
nursery streams were given priorities (Ta-
ble 38), based on potential rainbow trout

Table 37. Acquisition or leasing priority for North Platte Valley trout streams that sup-
port rainbow trout natural reproduction.

Length
Stream (miles) Priority Legal Description
Nine Mile Creek - 17 §22,T22N, R53W
Nine Mile Creek 1.4 $28,T22N, R53W

Nine Mile Creek

Nine Mile Creek 1
Nine Mile Creek 1
Nine Mile Creek 1
Nine Mile Creek

Tub Springs

Tub Springs

Red Willow Creek
Red Willow Creek
Red Willow Creek
Red Willow Creek
Red Willow Creek
Red Willow Creek
Red Willow Creek
Red Willow Creek

Otter Creek 1
Otter Creek 1

West Wildhorse Creek
West Wildhorse Creek
West Wildhorse Creek
West Wildhorse Creek
West Wildhorse Creek
West Wildhorse Creek
West Wildhorse Creek

T

)
wWob= MN=mxo=h it MMhoOO WD ool No=o W

$23,T22N, R53W
S14,T22N,R53W
S33,T22N,R53W
S4, T21N, R53W
SSIRII22NARS3VY

$22,T23N, R55W
S27,T23N, R55W

$29, T21N, R5TW
$32,T21N, R51W
$10, T21N, R5TW
S15,T21N, R51W
S16, T21N, R51W
$21,T21N,R51W
$28,T21N, R51TW
$20,T21N, R51W

S29, T14N, R40W
S32,T14N, R40W

S3, T21N, R52W
$10, T21N, R52W
S15, T21N, R52W
$22, T21N, R52W
527, T21N, R52W
523, T21N, R52W
S14, T21N, R52W

W= = = WWWWWWwWwW WN WWWNRNNN= = a2 a WWNN = —a —

Winters Creek* 1 S9, T22N, R54W
Winters Creek* S8, T22N, R54W
Winters Creek* 1 S17,T22N, R54W
Winters Creek* S4, T22N, R54W
Total: 30.4

*These areas will support only limited reproduction until the proposed fish ladder is installed. Priorities are based

on the ladder in place.

production and maximum benefits from
fencing. Trout production can be increased
by about 60 percent, 40 percent and 20
percent for Priority 1, 2 and 3 nursery
streams respectively.

Fish-food production and terrestrial
wildlife production are the two most im-
portant benefits which can be obtained
from the nursery stream program. Next in
importance is public access. Nursery
streams offer little in the way of fishing,
because about the time the stocked rain-
bow become catchable size, they migrate
to the reservoir. Fishing potential is further
limited by the small size of the nursery
streams. However, public access would be
valuable for activities like hunting, trap-
ping, and hiking. This point should be re-
membered when the monetary values are
set. There is no spawning area benefit in
the nursery stream program, since spawning
gravel is either nonexistent or very poor.

If it becomes necessary to set priorities
among natural reproduction and nursery

streams then the information in Table 39
should be used.

Implementation of the
Habitat Program

Monetary values are needed for the four
trout-wildlife benefits of the program. The
values placed on (1) stream fencing, (2)
public access, and (3) terrestrial wildlife
production can be used for both the nur-
sery and natural reproduction stream pro-
grams. A fourth value is needed for the
spawning habitat prasent in streams listed
as rainbow trout natural reproduction
streams. Natural reproduction streams con-
tain sufficient gravel for trout reproduction
and are more valuable than the nursery
streams which have very little if any spawn-
ing gravel. The monetary values assigned
to these four benefits will serve as the basis
for landowner payments.

The guidelines for setting up the program
include:

(1) Landowners along the trout streams
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Table 38. Acquisition or leasing priority for North Platte Valley nursery streams.

Length
Stream (miles) Priority Legal Description
Alliance Drain 150 1 S5, T22N, R43W
Alliance Drain 2 1 S8, T22N, R53W
Alliance Drain 147 2 S7, T22N, R53W
Winters Creek 17 1 S34,T23N, R54W
Winters Creek 9 2 S3, T22N, R54W
Hiersche Drain .8 1 S7, T23N, R54W
Hiersche Drain o5 1 S$12,T23N, R55W
Hiersche Drain 112 1 $13,T23N,R55W
Hiersche Drain .6 1 S24,T23N, R55W
Hiersche Drain 1.0 1 S23,T23N, R55W
Sunflower Drain 1.0 2 S32,T23N, R55W
Mitchell Drain ) 1 510, T23N, R56W
Mitchell Drain 10 1 S15,T23N, R56 W
Mitchell Drain 52 1 S§22,T23N, R56 W
Mitchell Drain .5 2 S27,T23N, R56 W
Mitchell Drain .6 1 S$26,T23N, R56W
Mitchell Drain 110 2 S35, T23N, R56 W
Clear Creek 5 2 S16, T14N, R41W
Clear Creek 1.0 2 S21, T14N, R41W
Lonergan Creek 1140 1 S8, T15N, R39W
Dry Spottedtail Creek 7 1 S16, T24N, R56W
Dry Spottedtail Creek 1.8 1 S21,T24N, R56W
Dry Spottedtail Creek 1.4 1 S28,T24N, R56W
Dry Spottedtail Creek 1.7 1 S33,T24N, R56W
Dry Spottedtail Creek -5 1 S4, T24N, R56W
Dry Sheep Creek i 2 S30, T24N, R57W-
Dry Sheep Creek 12 2 S31, T24N, R57W
Bayard Drain 4 3 $29, T22N, R52W
Bayard Drain 170 3 S32, T22N, R52W
Bayard Drain 112 3 S5, T21N, R52W
Bayard Drain 4 3 S8, T21N, R52W
West Wildhorse Creek 4 1 S27,T22N,R52W
West Wildhorse Creek 1140 1 S34,T22N, R52W

)
o
o

Total:

should be contacted and their views
on public access, length of lease,
and payment estimates incorporated
into the program. This would insure
a better chance of the program being
accepted by landowners.

(2) A monetary value should be placed

on each of the four benefit areas.

(3) The priority list of the streams in the

North Platte Valley should be used to
obtain the most benefits for the
money spent.

Once this program has been set up, the
landowner should be given several options
to follow. For instance, if a landowner dis-
approved of the public access option, he
could still enroll in the program but with a
smaller payment. Such a program would
be more acceptable than one which is im-
plemented with strict guidelines.

To illustrate how the wildlife habitat
program might work: When a landowner
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indicates an interest in the habitat program,
the stream would be classified according to
the priority list as either a nursery stream or
a rainbow -trout natural reproduction
stream. The landowner could then choose
the options or benefits which fit his needs
and the payment set accordingly.

For example, suppose a landowner
along Nine Mile Creek decided to place
one mile of stream under the habitat pro-
gram and decided to go with all four options
or benefits, with monetary value of the four
benefits as follows:

1. Spawning areas $4.00 per acre/year

2. Fish-food 2.00 per acre/year
3. Public access 3.00 per acre/year
4. Wildlife

production 1.00 per acre/year

Total Benefits $10.00
In this situation, the landowner would
receive an annual payment of $10 per

acre/year. If the stream is 25 feet wide and
50 feet are needed on each side of the
stream, the landowner would be paid $152
per year for 15.2 acres of land.

Financing the program

It is recommended the proposed stream
habitat program be financed by funds de-
rived under the Habitat Bill LB 861. If this is
not possible, a special trout stamp would
offer another source of revenue.
A trout habitat stamp would probably be
acceptable to anglers, if a sound public
relations program was carried out before
the trout stamp law was passed and if re-
venues generated by the trout stamp were
handled along these general guidelines:
1. The trout habitat stamp would be re-
quired to fish for trout in Lake
McConaughy and any stream in the
North Platte River drainage.

2. Money from the stamp would be
spent only in the drainage where it
was collected. i

3. Trout stamp revenue would be spent
directly on trout habitat improve-
ment. No trout stamp monies would
be used for administrative costs.

Problems involving a trout stamp law
would no doubt arise. For instance, how
would the trout stamp be enforced on Lake
McConaughy? How much money would a
trout stamp generate? How many law en-
forcement problems would it cause? These
questions and no doubt others will be en-
countered. However, the trout stamp does
offer a new source of money, and its merits
should be thoroughly investigated.

Environmental
Recommendations

There are several environmental re-
commendations regarding rainbow trout
migrations in the North Platte River drain-
age and stream improvement procedures.

Fish Passage

Road and bridge construction, culvert
installation, irrigation structures and drop
structures have impeded rainbow trout
migrations in the North Platte Valley
streams. Guidelines and recommendations
can help eliminate present barriers and
prevent future interference with rainbow
trout migrations.

Recommendations for fish passage
through culverts and over barriers were
taken from literature by Gebhards and
Fisher (1972) and Evans and Johnson
(1974). Several conditions are recom-
mended to insure unobstructed migrations
of rainbow trout.

Resting area below obstacle

A pool of quiet water should be located
immediately below any instream obstacle.
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Table 39. Sequence of priorities for use in purchasing or leasing North Platte Valley

trout streams.

Priorities from Sequence of

Stream Type Tables 37 & 38 Priorities
Natural reproduction streams Priority 1 1
Natural reproduction streams Priority 2 2
Nursery streams Priority 1 3
Natural reproduction streams Priority 3 4
Nursery streams Priority 2 5
Nursery streams Priority 3 6

This pool provides a resting area and a
““good start’” for the fish to bypass the ob-
stacle. A take-off pool below any natural or
man-made obstacle across the stream
should be 1% to 2 times deeper than the
barrier is high.

Minimum jumps

Any structure which creates a vertical
drop over one foot should be avoided if
possible. If ‘this is not possible, several
guidelines concerning vertical drops or
waterfalls should be followed. A six-foot
vertical drop should be considered a bar-
rier to the upstream migration of rainbow
trout. All vertical drops over one foot
should be investigated to make sure the
water velocities and the water depth both
in the pools below and over the structure
are within the recommended guidelines.

Water depths.

A minimum water depth of eight inches
is necessary to insure unimpeded rainbow
trout migrations.

Water velocities

Maximum water velocities caused by
any stream alteration should not exceed
four feet per second. This is very important
when culverts and other in-stream struc-
tures are planned.

General guidelines

Culverts placed in streams should al-
ways be located slightly below the stream
grade. Those less than 100 feet long should
not produce a stream velocity that exceeds
4 feet per second. The water velocity in
culverts over 100 feet long should not ex-
ceed 2 feet per second.

Several precautions are advised for
bridge and road construction. Construction
activity should be limited to May through
September. No construction should take
place from October through April, when
rainbow trout migrations are under way.
Every effort should be made during con-
struction to keep debris and siltation at a
minimum level. If a cement apron is neces-
sary in an area immediately below a
bridge, it should be placed below the

stream grade. Water should be at least eight
inches deep in culverts during rainbow
trout migrations (October through April). If
the width of the bridge and stream bed does
not allow an eight-inch water depth, a
small area of the apron should be notched
so an eight-inch depth is available.

It is strongly recommended that regula-
tions be implemented and/or a memoran-
dum of understanding be worked out with
all organizations which alter the physical
structure of any stream in the North Platte
River drainage. Road construction by
county or state departments can be han-
dled through the present environmental im-
pact statements. However, private irriga-
tion districts do not fill out environmental
impact statements when stream channel
alterations are made. A memorandum of
understanding is needed with these or-
ganizations, so they are aware of the stream
conditions necessary to have unobstructed
rainbow trout migrations.

Stream Improvement

Stream improvement activities have
been conducted in several streams in the
North Platte River drainage to help elimi-
nate bank erosion and provide better trout
habitat. Several recommendations are
made based upon these activities.

The single most important stream im-
provement in the North Platte River drain-
age is bank fencing. In many instances,
fencing will stabilize bank erosion and
stream bank vegetation will encroach on
the stream. When this happens, the stream
narrows and the current increases. Such
changes create habitat diversity between
pool and riffle areas, thereby making the
stream more attractive to rainbow trout.
The amount of land fenced on each side of
the stream depends upon the topography of
the land. An adequate buffer strip should
be maintained to protect the stream envi-
ronment. Fencing too close to the stream
will only cause excessive fence mainte-
nance.

Fencing alone will not stabilize very
steep eroding banks. In addition to fencing
these areas, it is necessary to stabilize the
bank with artificial structures. Since most

North Platte Valley streams are fairly ac-
cessible, scrap concrete can be used. Bro-
ken concrete should be laid from the
stream bed to approximately two feet
above the summer water level. Although
floods occasionally raise the stream five to
seven feet, it is not necessary to place rock
to the high water mark. The two-foot level
usually is adequate during the summer
months. Preferably vegetation above this
level will control erosion caused by the
periodical floods, and the stream will retain
its natural look appearance.

Two or three layers of concrete are
usually placed in the stream. This insures
the stream current cannot erode the bank
behind the concrete. Reed canary grass
should be planted on the moist banks
where the concrete is placed. Seed can be
sprinkled on top of the dirt and raked
lightly. The grass provides excellent stream
bank protection within a year. In many in-
stances, this vegetation will eventually
cover most of the concrete riprap. It is es-
sential to keep livestock off banks that are
stabilized. If the eroded stream banks are
tall and vertical, it may be necessary to
back-slope them with a dragline before the
concrete is put into place.

These stabilization procedures were
used satisfactorily on Nine Mile Special
Use Area. This type of bank stabilization
maintains the natural appearance of the
stream.

McConaughy Reservoir
Recommendations

Every effort should be made to make the
Central Nebraska Public Power and Irriga-
tion District aware of the potential loss of
rainbow trout smolts which might occur if
the upper gates are used to release water
during March through June. If possible, the
water level in Lake McConaughy should be
regulated by the low level outlet during that
period, since rainbow smolts are migrating
into the reservoir.

McConaughy becomes marginal for
rainbow trout aimost annually during July
and August. Lower water levels in any res-
ervoir usually mean overall warmer water
temperatures during the summer months.
Prolonged drouth conditions could drasti-
cally lower the volume of the water in
McConaughy, which would tend to de-
crease the amount of rainbow trout habitat.
The importance of high water levels for
rainbow trout survival in Lake McCon-
aughy cannot be overemphasized.

During low water years, the mouth of the
North Platte River at McConaughy should
be checked to make sure the trout can mi-
grate across the delta and into the river. Al-
though not a problem in the past, it could
possibly present one.
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A sand delta usually builds up at the
point where Otter Creek enters McCon-
aughy Reservoir and can be a barrier to
migrating trout when the water is shallow.
A sand pumping operation during the sum-
mer of 1974 alleviated this problem. How-
ever, recent low reservoir water levels have
caused another sand delta to form below
the area that was pumped. When pumping
is not possible a corncrib fence is an
economical way to deal with the shallow
water barrier at the mouth of Otter Creek.
Two sections of corncribbing, placed 10 to
15 feet apart completely across the shallow
water, will concentrate the flow of the
creek. The channel formed between the
fence sections permits trout to migrate over
the delta.

Stream Management
Recommendations

Nursery streams recommended for
stocking are marked on U.S. Geological
Survey Maps on file in the Game and Parks
Commission’s District | Office. The top 10
North Platte Valley streams were ranked
according to their importance to rainbow
trout both for natural reproduction and
nursery potential (Table 40). Pumpkin
Creek was not ranked because it has
neither natural reproduction nor nursery
stream potential.

Table 40. Importance of the top ten North
Platte Valley trout streams
based upon rainbow trout
populations.

Rank Stream

Nine Mile Creek
Red Willow Creek
Otter Creek

Tub Springs

Dry Spottedtail Creek
Winters Creek
Stuckenhole Creek
Clear Creek
Wildhorse Creek
Lonergan Creek

CQwooNOUhWN=

-

Specific stream management recom-
mendations, based on the rainbow trout
investigations in the North Platte River
drainage, are presented in addition to the
routine management activities that should
be conducted, such as population surveys,
pollution detection, and encouragement of
good stream management by landowners
and others. These recommendations in-
clude:

(1) The same sections of Nine Mile
Creek should continue to be closed
to fishing October 1 through De-
cember 31. This regulation has been
accepted by anglers and allows pro-
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tection during the major spawning
period.

(2) A specific program should be de-
veloped within the framework of the
Habitat Plan LB 861 for leasing and
acquisition of live streams in the
North Platte River drainage.

(3) The dip net regulation in effect on
the North Platte River drainage trout
streams should be continued. Most
anglers in the drainage apparently
favor this regulation, and there has
been little adverse reaction.

(4) Minimum stream flows should be es-
tablished for the streams in the North
Platte River drainage.

(5) Larger fines and stiffer penalties are
needed for violators who illegally
take or attempt to take trout in the
North Platte River drainage.

Specific recommendations are proposed

for management of individual streams
within the drainage.

Nine Mile Creek

General: The annual fish population
survey should be continued on the 2,070
foot section of Nine Mile Creek on the Nine
Mile Special Use Area just above Tri-State
Canal. Usually conducted in December, it
indicates the general success of rainbow
trout spawning.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: None

Red Willow Creek

General: Every effort should be made to
reduce the amount of waste water entering
Red Willow Creek from the Tri-State Canal.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: None.

Otter Creek

General: The lease on the upper end of
Otter Creek should be renewed when it
expires, including approximately the same
amount of land. The annual rainbow trout
production survey should be continued at
the two permanent sampling stations in
Otter Creek.

Rainbow Trout Migrations: Modifica-
tions should be made on the vertical drop
in Otter Creek caused by the culvert under
Highway 92, so established fish passage
guidelines for successful migration of rain-
bow trout can be met.

Nursery Stream Stocking: None.

Tub Springs

General: No specific recommendations.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: There are 6.0
acres of water in 5.3 miles of coldwater
nursery stream habitat in the Tub Springs

drainage, which should be stocked with
23,840 fall-run rainbows at 400 fish per
pound. Recommended stocking rate is
4,000 fish per acre.

Wildhorse Creek

General: If Wildhorse Reservoir on the
west branch is filled with water, a low leve|
outlet should be installed to provide cooler
water to sustain the downstream trout
fishery. If a low level outlet and a filled
reservoir are not possible, the total fishery
in the Wildhorse Creek drainage would
benefit the most from the creation of a lake.
In this case, it is better to have a reservoir
with no low level outlet rather than not fill
the reservoir.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: There are 1.4
acres of water in 1.3 miles of coldwater
nursery stream habitat in the Wildhorse
Creek drainage. The coldwater nursery
habitat should be stocked with 7,000 fall-
run rainbows at 400 fish per pound. The
recommended stocking rate is 5,000 fish
per acre.

The coldwater habitat in the east branch
of Wildhorse Creek is located between the
Tri-State Canal and the irrigation diversion
structure in Sec. 11, Twp. 21N, Rge. 52W.
This section of the stream should be
stocked annually with fingerling brown
trout.

Winters Creek

General: No specific recommendations.

Rainbow Trout Migrations: A fish ladder
should be built on Winters Creek at the
irrigation diversion located in Sec. 19,
Twp. 22N, Rge. 54W, provided the fishery
benefits can justify construction. A feasibil-
ity study for this proposed fish ladder
should also investigate the irrigation struc-
ture located downstream in Sec. 31, Twp.
21, Rge. 54W. It, too, may need to be al-
tered to meet specifications for successful
upstream migration of rainbow trout.

Nursery Stream Stocking: Until a fish
ladder is installed in Winters Creek, it
should be used as a nursery stream, stocked
annually with McConaughy rainbow
fingerlings.

Two nursery areas are'recommended for
stocking in the Wint=rs Creek drainage.
The upper area, containing 2.35 acres of
water in 1.8 miles, should be stocked with
11,750 fall-run rainbows at 400 fish per
pound. Recommended stocking rate is
5,000 fish per acre. The lower nursery area
contains 6.45 acres of water in 2.5 miles
and should be stocked with 25,800 fall-run
rainbows at 400 fish per pound. Stocking
rate is 4,000 fish per acre.

Dry Spottedtail Creek

General: No specific recommendations.
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Rainbow Trout Migrations: Boards in
the irrigation diversion located in Sec. 16,
Twp. 23N, Rge. 56W should be manipu-
lated so rainbow trout can migrate over this
structure.

Nursery Stream Stocking: There are
11.97 acres of water in 8.0 miles of coldwa-
ter nursery stream habitat in the Spottedtail
Creek drainage. It should be stocked with
59,850 spring-run rainbows at 400 fish per
pound. Recommended stocking rate is
5,000 fish per acre.

Sheep Creek

General: Sheep Creek should be man-
aged as a catchable put-and-take brown
trout fishery.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: None.

Pumpkin Creek

No recommendations are made for the
Pumpkin Creek drainage.

Lonergan Creek

General: No specific recommendations.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: The 1.31 acres
of water in 1.0 miles of coldwater nursery
stream habitat in the Lonergan Creek
drainage should be stocked with 3,275
fall-run rainbows at 400 fish ,per pound.
Recommended stocking rate is 2,500 fish
per acre.

Stuckenhole Creek

General: No specific recommendations.

Rainbow Trout Migrations: An investiga-
tion is recommended to determine if smolts
migrating to McConaughy Reservoir are
lost at the Stuckenhole Creek irrigation di-
version, located approximately one-fourth
mile upstream from the North Platte River
in Sec. 4, Twp. 20N, Rge. 52W. If afish loss
can be identified, some type of screen
should be installed.

A permanent sampling station should be
established in Stuckenhole Creek im-
mediately below Nine Mile Canal in Sec.
28, Twp. 21, Rge. 52W. This should be sam-
pled annually in November or December
for the next three years to determine the
survival of stocked McConaughy rain-
bows.

Nursery Stream Stocking: There are 3.37
acres of water in 2.6 miles of coldwater
nursery stream habitat in the Stuckenhole
Creek drainage. This coldwater nursery
habitat should be stocked with 14,380
fall-run rainbows at 400 fish per pound.

Mitchell Drain

General: A permanent sampling station
should be established in the Mitchell Drain
where it flows along Highway 29 north of

Mitchell. This station should be sampled
for the next three years to determine the
status of the rainbow trout fingerlings
stocked in that section of the Mitchell
Drain.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: There are 1.14
acres of water in 1.0 mile of coldwater
nursery stream habitat in the Mitchell
Drain, which should be stocked with 3,420
fall-run rainbows at 400 fish per pound.
Recommended stocking rate is 3,000 fish
per acre.

Clear Creek

General: The portion of Clear Creek that
flows through Sec. 21, Twp. 16N, Rge.
41W is stocked annually with fingerling
brown trout. If their survival is poor and the
browns do not produce a stream fishery,
that section should be stocked with
McConaughy rainbow fingerlings at a rate
of 2,000 fish per acre.

Rainbow Trout Migrations: The lower
end of Clear Creek should be channeled to
permit rainbow trout to migrate from the
North Platte River to the upper end of the
creek. The area involved is located on
Clear Creek Refuge in Sec. 5, Twp. 15N,
R4TW.

Nursery Stream Stocking: There are 1.54
acres of water in 1.7 miles of coldwater
nursery stream habitat in the Clear Creek
drainage which should be stocked with
6,160 fall-run rainbow at 400 fish per
pound. Recommended stocking rate for
this section is 4,000 fish per acre.

Alliance Drain

General: This stream should be used as a
brood stock area for the Alliance Drain
strain of rainbow trout. If this particular
rainbow population cannot be adapted to
the statewide coldwater program, the
upper end of the Alliance Drain should be
stocked annually with McConaughy rain-
bow fingerlings.

Rainbow Trout Migrations: No specific
recommendations.

Nursery Stream Stocking: If McCon-
aughy rainbows are used in this drain-
age the .9 acre of water in 1.2 miles of
coldwater nursery stream habitat should be
stocked with 9,000 fall-run rainbow at 400
fish per pound. The recommended stock-
ing rate is 10,000 fish per acre.

Cedar Creek

No specific recommendations are made
for this drainage.

Blue Creek

No specific recommendations are made
for this drainage.

Stocking Schedule:
Table 41 outlines the annual McCon-

aughy rainbow stocking schedule for the
North Platte River drainage. Stocking ar-
rangements should be made with the Dis-
trict fishery supervisor.

Annual Work Schedule

Other recommendations scheduled on a
yearly basis for the North Platte Valley trout
streams include:

January

1. Artificially spawn fall-run rainbow

trout.
February

1. Verify natural reproduction of fall-
run rainbow trout in the natural re-
production streams.

2. Check water diversion structure on
Winters Creek to make certain all the
boards are pulled by Great Western
Sugar Company. If all the boards are
not pulled, spring-run rainbow can-
not ascend Winters Creek.

3. After the Great Western Sugar Fac-
tory at Mitchell has completed divert-
ing water from Dry Spottedtail Creek
manipulate the flow over the irriga-
tion diversion located in Sec. 16,
Twp. 23N, Rge. 56W. Proper place-
ment of these boards will allow
spring-run rainbow to move up
Dry Spottedtail Creek.

March

1. Prepare the Red Willow fish screen
for operation and put it into place
when water is diverted into the Al-
liance Drain Irrigation Canal.

2. Make sure rainbow smolts can mi-
grate through the lower end of Clear
Creek and enter the North Platte River.

3. Check for fish loss from Stuckenhole
Creek via the irrigation diversion lo-
cated in Sec. 4, Twp. 20N, Rge. 52W.
If a fish screen is installed, make sure
it is ready for operation.

4. Collect and artificially spawn spring-
run rainbow at the Lewellen trap.

April-May

1. Stock fall-run rainbow trout finger-
lings in Tub Springs, Wildhorse Creek,
Winters Creek, Lonergan Creek,
Clear Creek, Stuckenhole Creek,
Mitchell Drain, and Alliance Drain.

2. Stock catchable brown trout in Sheep
Creek.

3. Stock fingerling brown trout in Clear
Creek and the east branch-of Wild-
horse Creek.

June
1. Stock spring-run fingerlings in Dry
Spottedtail Creek.
July-August
1. Set thermographs in trout streams
where water temperatures may ap-
proach the critical range due to recent
changes in water-use patterns.
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Table 41. Stocking schedule for McConaughy rainbow trout in the North Platte River drainage.

Surface Stocking
Miles Acres Rate Spawning Number
Stream Stocked (Water) Fish/Acre Run Stocked
Tub Springs . 555 5.96 4,000 Fall Run 23,840
W. Wildhorse Creek 18 1.4 5,000 Fall Run 7,000
Winters Creek
Area 1 1.8 235 5,000 Fall Run 1il7Z50
Area 2 2.5 6.45 4,000 Fall Run 25,800 37,550
Lonergan Creek 1.0 1231 2,500 Fall Run 3975
Clear Creek 17 1.54 4,000 Fall Run 6,160
Mitchell Drain 10 1.14 3,000 Fall Run 3,420
Stuckenhole Creek
Area 1 2.1 2.47 4,000 Fall Run 9,880
Area 2 5 9 5,000 Fall Run 4,500 14,380
Alliance Drain 1.2 9 10,000 Fall Run 9,000*
Total Fall Run: 104,625
Dry Spottedtail Creek 8.0 11297 5,000 Spring Run 59,850
Grand Total (Fall and Spring Run): 164,475

*Do not stock this creek if the Alliance Drain rainbow program is active.

September agement recommendations for the North

1. Check streams and water diversion Platte River drainage include:
structures in the North Platte River North Platte Valley Streams

c!rainag_e to mgke sure water andi' 1. An active stream purchase and leas-
tions still permit rainbow trout migra- ing program designed specifically for
tions.

the North Platte River drainage
should be initiated immediately.

. Either special regulations should be
implemented and/or a memorandum
of understanding should be made
with all organizations which alter the
physical structure of any stream in the
North Platte River drainage. This
would be for all organizations that do
not file environmental impact state-
ments.

3. Fish passage guidelines should be
used when construction activities are
planned which affect the aquatic re-
sources in the North Platte River
drainage.

4. Stream improvement activities

2. Post the closed fishing areas on Nine
Mile Creek in Sections 11, 22, 23,27, 2
28, 33, 34, Twp. 22N, Rge. 53W
which are closed annually October 1
through December 31.

October-November

1. Operate Lewellen trap to obtain fall-
run spawners for egg collections.

2. Sample permanent stations in Otter
Creek, Nine Mile Creek, Stuckenhole
Drain and the Mitchell Drain.

3. Check the lower end of Otter Creek to
make sure stream conditions will
permit the upstream migration of
rainbow trout.

December should include first, streambank
1. Attificially spawn fall-run rainbow fencing and then if needed bank
trout. stabilization utilizing the techniques

2. Evaluate fingerling brown trout stock- used on the Nine Mile Special Use
ings in the North Platte River drain- Area.
age. 5. Annual fish production surveys
Water-use and land-use patterns can should be continued in Otter Creek
quickly change in the North Platte River and Nine Mile Creek.
drainage. The fishery manager should keep 6. Minimum stream flows should be es-
informed of the changes in the aquatic en- tablished for the streams in the North
vironment and alter the management of the Platte River drainage.
North Platte Valley streams accordingly. 7. The dip net regulation now in effect
A summary of major rainbow trout man- in the trout streams of the North Platte
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River drainage should be continued.

8. The stream closure regulation affect-
ing the spawning areas in Nine Mile
Creek should be continued.

9. Larger fines and stiffer penalties are
recommended for persons illegally
taking or attempting to take trout in
the North Platte River drainage.

10. The vertical drop in Otter Creek
caused by the culvert under High-
way 92 should be modified so the
guidelines for fish passage are met.

11. Anew lease on the upper end of Otter
Creek should be negotiated when the
present lease expires.

12. Only McConaughy strain rainbow
trout should be stocked in the North
Platte River drainage.

Artificial Propagation

1. Unless special studies are initiated
the Lewellen trap should be operated
only long enough during the fall and
spring rainbow spawning runs to col-
lect the number of spawners needed
to meet the egg demand.

2. Fall run spawners should be used
exclusively as the egg source for the
North Platte River drainage stocking
program with the exception of the
streams listed in the management
plan.

3. Every effort should be made to obtain
the first lot of fall run eggs by De-
cember 15.

4. All McConaughy rainbow eggs
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should be treated for disease before
being placed in Rock Creek Hatch-
ery.

5. Annual disease investigations should

be conducted on McConaughy rain-
bow spawners to insure a disease free

egg supply.

McConaughy Reservoir
1. The low level outlet in McConaughy

Reservoir should be used to release
water during the March through June

period.

2. The oxygen and temperature data

collected under the U.S. Department
of Interior, office of Water Research
and Technology Grant Number 14-
34-001-6227, ““Modeling the effects
of eutrophication on trout habitat in
Lake McConaughy, a two story reser-
voir,”” should be used to compute the
annual volume of trout water in
McConaughy Reservoir during the
critical summer period.

3. All parameters which affect the vol-

ume of trout water in McConaughy
Reservoir should be identified and
measured.

. The important relationship between

high water levels and trout habitat in
McConaughy Reservoir should be
emphasized in present and future
water development projects utilizing
water from the North Platte River
drainage.
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APPENDIX

Table A.

Total catch of fall and spring run rainbow at the Lewellen trap during the 1967-1975 period.
Spawning Run Total Catch Spawning Run Total Catchﬁ
1976 Fall Run 200 1968 Spring Run 23
1968 Fall Run 665 1969 Spring Run 243
1969 Fall Run 635 1970 Spring Run 46
1970 Fall Run 282 1971 Spring Run 184
1971 Fall Run 1,054 1972 Spring Run 133
1972 Fall Run 761 1973 Spring Run 300
1973 Fall Run 705 1974 Spring Run 1115
1974 Fall Run 898 1975 Spring Run 455

Total: 5,200 Total: 1,499

*March records only. April records were lost in a fire.

Table B.

Life history categories in the 1968-1974 fall spawning runs of rainbow trout monitored at the Lewellen trap.

Life Spawner
History Fall Run Rainbow Trout Percent Classification

Category 1968 1969 1970 1971 1972 1973 1974 Totals  Composition (percent)

11 16 12 23 18 13 67 60 209 5:6
1/2 499 322 127 410 360 248 422 2388 64.0
175 117 18 — — 34 43 20 127 3.4
2/1 — 7 1 5 5 8 12 38 1.0
2/2 31 1& 117% 62 31 21 113} 190
2/8) S 1 — — — —— — 1
1l 16 7 25 57, 44 3 53} 215
/2155 73 1i19) 17 17 68 111 31 436
1/3.1S — — — — 4 15 — 19
241515 — ll 3 8 — — 6 18
212515 - 7 4 2 4 — — 17
1/1:2S — 2 5 6 12 30 3 56
12425 — 2 — — 4 9 — 15
2/1122S — — — — — — — —

2/2:25 — — 1 — — — — 1

Totals: 652 518 221 585 579 555 620 3730

Maiden
79%

(&7
_

-
T G S S (6 S (e

—

2nd Year
19%

—

3rd Year
2%

-

Table C.

Life history categories in the 1969-1974 spring spawning runs of rainbow trout monitored at the Lewellen trap.

Life Spawner
History Spring Run Rainbow Trout Percent  Classification

Category 1969 1970 1971 1972 1973 1974 Totals Composition  (percent)

171 1 —— 2 2 - 5 7
1/2 145 22 56 60 154 454 64.2
1/3 6 — 2 3 42 5.9 Maiden
21 — — - — 2 3 77 %
2/2 4 2 6 36 5.1
2/8 — — — — 2 3 4

1 5

1 9

)

w
=
= s e s S

14151 3 18 2.6
112515 31
/B41IS —
/NS -— — o

2/2.1S 1 — 7

1/1.2S — — - —_
/2225 2 — 1 — —
2/1:2S — — — 1 —
2/2.25 — — 2 — e

Totals: 193 26 12 86 238

i3 16.0
2 B
15 28]
10 1.4
4 .6 3rd Year
1
3

2nd Year
21%

1 2%
2
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Table D.

Life history categories in the 1965-1967 spawning runs of rainbow trout monitored in the North Platte Valley streams, Fall and Spring
| spawners could not be distinguished from each other so the runs were combined.

Life Spawner
History Year Percent Classification
Categories 1965 1966 1967 Totals Composition (percent)
{ 11 4 18 32 54 ik
1/2 119 73 68 260 5316
( 1/3 4 5 4 13 27 Maiden
2/ 1 - 2 3 .6 73%
4 2/2 14 4 6 24 510
; 2/3 — — — — —
: WALLS 33 19 2 54 1161
1‘ 1/251S 16 29 7 52 10.7 A
LTS —- 1 — 1 2 259%
b & 2/1%1S 9 1 1 11 215
| 2/2.15 1 = = 1 2
( WAl2ZS 6 4 D, 12 285
/225 — — — — — 3rd Year
1 2/1.25 s ~k sl ol 4 2%
4 2/2:2S — — — — —
g Totals: 207 154 124 485
3
4‘,
} Table E.
Lengths and weights of fall run rainbow trout monitored at the Lewellen trap 1967-1974.
i Average Average
i Average Average Length Average Average Weight
! Length Length of Weight Weight of
! Spawning of Sample of Sample Males + Sample of Sample of Sample Males + Sample
Run Males Size  Females  Size Females  Size Males Size  Females Size  Females Size
L Fall 1974 20.0 241 197 379 (11928 620 3.6 241 3.4 879 3.5 620
¢ Fall 1973 20.8 197 20.9 358 209 555 4.3 197 4.3 358 4.3 555
i Fall 1972 22.6 209 20.7 370 21.4 579 4.7 191 4.0 349 4.2 540
*’ | Fall 1971 11957 224 19.0 362 193 586 3.3 187 25 286 3.1 473
i Fall 1970 20.4 82 2071 133 20:2 2115 3.7 60 3.5 97 3.6 157
f Fall 1969 2175 151 21.2 359 2198 510 4.3 85 4.2 147 4.2 232
Fall 1968 20.8 207 20.5 442 20.6 649 4.9 8 4.5 11(0) 4.7 18
Fall 1967 17.6 36 17.4 63 15755 99) 285 36 2.4 62 2.4 98
{ Totals: 1347 2466 3813 1005 1688 2693
,‘,? Average Length (Females + Males) = 20.4 inches Average Weight (Females + Males) = 3.8 |bs.
] Average Length (Females) = 20.2 inches Average Weight (Males) = 3.9 Ibs.
| Average Length (Males) = 20.7 inches Average Weight (Females) = 3.7 Ibs.
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Table F.

Lengths and weights of spring run rainbow. trout monitored at the Lewellen trap 1968-1975.

Average Average
Average Average Length Average Average Weight
Length Length of Weight Weight of
Spawning of Sample of Sample Males + Sample of Sample of Sample Males + Sample
Run Males Size Females  Size Females  Size Males Size  Females Size  Females Size _
Springsli975 2 () 54 211l 202 21°0 256 3.9 54 4.2 202 4.2 256
Spring 1974  23.9 {55! 2253 37 228 52 5.9 15 551 37 5.3 52
Spring 1973 22.4 99 21053 146 2158 245 5:0 98 4.4 146 4.7 244
Spring 1972 20.5 23 20.0 63 20.1 86 4.0 23 3.8 63 3.8 86
Sprins 971203 24 2003 89 21.0 113 3:6 24 4.4 89 4.3 113
Spring 19708227 6 2083 20 2106 26 5] 6 4.3 19 4.5 25
Spring 1969 21.8 61 2116 1132 7 193 — — — — — —
Spring 1968 16.4 5 2057 9 9.2 14 2.1 5 4.2 9 3.5 14
Totals: 287 698 985 225 565 790
Average Length (Females + Males) = 21.3 inches Average Weight (Females + Males) = 4.4 Ibs.
Average Length (Females) = 21.2 inches Average Weight (Females) = 4.3 Ibs.
Average Length (Males) = 21.7 inches Average Weight (Males) = 4.9 Ibs.
Table G.
Sex ratio of spring rainbow trout spawning runs monitored at the Lewellen trap,
1968-1975.
Spring
Spawning Sex Males Females
Run Ratio Normal Deformed Total Normal Deformed Total
1975 3.8 54 0 54 202 4 206
1974 A 15 0 15 37 4 41
11973 15 99 2 oyl 146 6 152
1972 2.8 23 1 24 63 4 67
1971 3.9 24 J 26 il 10 101
1970 3.8 6 0 6 20 3 25
1969 D 62 3 65 183 4 187
1968 1.8 5 0 5 9 0 9
Totals: 288 8 296 701 35 736
Average Sex Ratio—736/296 = 2.5 Females/Male.
Table H.
Sex ratio of fall rainbow trout spawning runs monitored at the Lewellen trap, 1967-1974.
Fall
Spawning Sex Males Females
Run Ratio Normal Deformed Total Normal Deformed Total
1974 55 241 7 258 379 14 393
1973 18 {1197 22 21 358 28 386
11972 126 221 14 235 409 16 425
11971 1.6 258 7 265 417 18 435
1970 1.8 82 3 85 133 9 142
1969 25 151 24 1172 359 24 383
1968 240 207 0 207 444 3 447
1967 158 36 0 36 63 1 64
Totals: 11893 84 1477 2562 113 2675

Average Sex Ratio—2675/1477 = 1.8 Females/Male.




Table I.

Sex Ratio Of The Life History Categories Represented In The 1965-1974 Rainbow Trout Spawning Runs From McConaughy Reservoir
1965 (Fall and Spring Runs Combined)

Life History Categories

Sex 11 1/2 1/3 2/1 2/2 2/3  1/1.1S 1/2.1S 1/3.1S 2/1.1S 2/2.1S 1/1.2S 1/2.2S 2/1.2S 2/2.2S Total
Male 3 19 1 1 1 — 6 7 —_ 1 — 1 —— 40
Female 1 99 8 — 13 — 27 9 — 1 5 — 166
Total: 4 118 4 1 14 —_— 33 16 — 9 1 6 —— 206
Sex Ratio* 3 5.2 3.0 — 1350 — 4.5 1.3 - 8.0 — 5.0 —
1966 (Fall and Spring Runs Combined)
Male 11 14 1 — — — 18 6 — 1 - 1 — 5%
Female 6 58 4 — 4 — 1 23 1 — — 3 — 100
Total: 17 72 — 4 — 19 29 1 1 — 4 -— 152
Sex Ratio* 5 4.1 4.0 — — — 5 3.8 —_ — — 3.0 —
1967 (Fall and Spring Runs Combined)
Male 25 16 2 — 1 —_ — 1 — —_— — — — 45
Female 5 59, 2 2 5 — 2 6 —_ 1 — 2 — 77
Total: 30 68 4 2 6 - 2 7/ — 1 — 2 - 122
Sex Ratio* 2 33 10 e 5.0 —— — 6.0 —— —— — — —
1968 Fall Run
Male 4 39 2 —— 2 — 2 10 — — — — — 59
Female —_ 46 2 — 4 — — 5 — — —_ —_ — 57
Total: 4 85 4 —— 6 — 2 15 — — — — e 116
Sex Ratio* — 1.2 10 - 240 -— —_ 5 — — — —— —
I : 1969 Fall Run
Male 5 46 4 3 4 1 6 6 —_— — 1 1 1 78
Female 4 52 4 4 3 0 1 29 —_— 1l 1 1 — 100
Total: 9 98 8 7 7 1 35 — 1 2 2 1 178
Sex Ratio* .8 ol 1.0 13 .8 — 2 4.8 — — 11:40) 1.0 -
1970 Fall Run
Male 11 29 — 2 3 — 6 4 — — 1 1 — 58
Female 5 35 — —_ 6 — 8 7 —_ 2 1 — 65
Total: 16 64 — 2 9 — 14 11 — 7 2 2 —_ 123
Sex Ratio* 5 12 — - 2.0 — 1.3 1.8 — —— 11.40) 1.0 —
1971 Fall Run
Male 3 7.2 — e 13 — 11 3 — 1 — 1 — 104
Female 7 89 — 2 10 — 12 4 — 1 — 129
Total: 10 161 — D, 23 — 23 7 — 1 e 233
Sex Ratio* 23 1.2 — — .8 — 11 183 — 20 — 2.0 —
1972 Fall Run
Male 4 44 5 1 2 s 5 10 7 —_ e 2 1 76
Female 3 80 8 2 8 — 12 12 1 — 1 2 1 130
Total: 7 124 13 3 10 — 17 22 3 —_ 1 4 2 206
Sex Ratio* .8 1.8 1.6 2.0 4.0 — 2.4 172 55 — — 1.0 1.0

*Female/Male
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Table 1. (Continued)

1973 Fall Run
Life History Category

Sex ”n 1/2 1/3 2/1 2/2 23 1/1.1S 1/2.1S 1/3.1S 2/1.1S 2/2.1S 1/1.2S 1/2.2S 2/1.2S 2/2.2S Total
Male 21 31 3 1 2 —— — 8 1 — — 2 1 — — 70
Female 17 3759 4 A Jecs o] 4 — 6 2 — 106
Total: 38 68 12 6 — 2 29 5 o — 8 3 — —— 176
Sex Ratio* .8 152 3.0 4.0 2.0 — - 2.6 4.0 — — 3.0 2.0 — —
1974 Fall Run

Male 14 3 2 2 1 — 5 1 - — — — —— — — 56
Female 10 42 1 3 1 — 7 3 — 1 — 1 — — — 69
Total: 24 73 3 5 2 — 12 4 — 1 — 1 — — — 125
Sex Ratio* i 1.4 .5 125 140 — 1.4 240 — — — — — e —

1969 Spring Run
Sex 11 1/2 1/3 2/1 2/2 2/3  1/1.1S 1/2.1S 1/3.1S 2/1.1S 2/2.1S 1/1.2S 1/2.2S 2/1.2S 2/2.2S Total
Male 1 20 2 — — — 2 4 — — 1 — — - — 30
Female — 44 — — 2 - — 8 — — - — 1 — — 55

- Total: 1 64 2 — 2 — 2 12 — — 1 - 1 - - 85

Sex Ratio* — 2.2 — — — — .- 2.0 — —— — — — — —

1970 Spring Run
Male — 4 — e — — — — — — — — — — — 4
Female — 12 — — 2 - 1 1 — — — — — — — 17
Total: — 17 — - 2 — 1 1 —— — — — — — — 21
Sex Ratio* — 3:3 - — - — — — — — - - — — —

1971 Spring Run
Male — 4 — - — — — - — — — — — — — 4
Female 2 24 1 — 8 — 3 i — - 3 - — — 1 53
Total: 2 28 1 — 8 — 3 11 — — 3 — o - 1 57
Sex Ratio* —— 6.0 — — — — e — — — — — — — —

1972 Spring Run
Male 2 7 1 = 1 il B S RN e et B S 14
Female e it 1 ol 3 e 4 Tk St S TR T S G 1 AL 55
Total: 2 49 2 — 4 ki 4 e ST R 1 Ak 69
Sex Ratio* — 6.0 1.0 — 30 — — 13 — — — — — — —

1973 Spring Run
Male — 23 — — 2 — 1 1 — — — — - — — 27
Female — 60 8 2 3 1 1 10 — 1 2 2 — — — 90
Total: — 83 8 % 5 1 2 11 — 1 2 2 — - — 157
Sex Ratio — 26 — — =5 — 1.0 10.0 — — — — — —_ —

1974 Spring Run
Male — 3 4 — — — — 2 — — — 1 1 — — 11
Female — 1172 4 — 1 1 - 15 — — 1 1 — — — B5)
Total: — 15 8 — 1 1 — 17 — — 1 2 1 — — 46
Sex Ratio — 4.0 11{0) — — — — 7.5 — — — 10 — - —

*Female/Male
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Table J.

Deformity observed among fall run rainbow trout collected at the Lewellen trap, 1967-1974.

MALES FEMALES TOTALS
Percent . Percent Percent
Fall Run Deformed Normal Total Deformed Deformed Normal Total Deformed Deformed Normal Deformed
1974 17 241 258 ' 6.6 14 379, 393 36 31 651 4.8
1973 2 197 219 10.0 28 558 386 78 50 605 25
1972 14 224 235 6.0 16 409 425 3.8 30 660 4.5
1971 7 258 265 2.6 18 417 435 4.4 25 700 3.6
1970 3 82 85 3.5 9 133 142 6.3 12 2074 58
1969 21 151 1172 12,2 24 359 383 6.3 45 555 84
1968 0 207 207 0.0 B 444 447 i 3 654 )
1967 0 36 36 0.0 1 63 64 1.6 1 100 1.0
TOTALS: 84 1,393 1,477 5.7 s 2,562 2,675 4.2 197 4,152 4.7
Table K.
Deformity observed among spring run rainbow trout collected at the Lewellen trap, 1968-1975.
MALES FEMALES TOTALS
Percent Percent Percent

Spring Run Deformed Normal Total Deformed Deformed Normal Total Deformed Deformed Normal Deformed
1975 0 54 54 0.0 4 202 206 1.9 4 260 1)
1974 0 15 15 0.0 4 S 41 9.8 4 56 7
1973 2 99 101 240 6 146 152 2.9 8 253 3
11972 1 23 24 4.2 4 63 67 6.0 5 91 5.4
1971 10 91 101 99 2 24 26 7T 12 127 9.4
1970 0 6 6 0.0 3 20 23 13.0 3 29 L3
1969 3 62 65 4.6 4 133 137 2:9 7 202 385
1968 0 5 5 0.0 0 9 9 0.0 0 14 0.0
Totals: 16 855 371 4.3 27 634 661 4.1 43 17082 4.2
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Table L.

Annual tag returns from Lewellen trap and North Platte Valley tagging efforts, representing the lake and stream fishery.

Lewellen Trap

Total No. Returned by Returned by
Spawning Tag Stream Fishery Lake Fishery Returned by Others
Run Returns Number Percent Number Percent Number Percent
Fall 1967 19 14 TS 5 26.3 — ——
Fall 1968 28 23 82.1 5 9 — —
Fall 1969 28 17 60.7 1 39.3 — —
Fall 1970 25 22 88.0 3 120 — —
Fall 1971 40 36 90.0 4 10.0 — —
Fall 1972 D) 19 86.4 2 951 1 4.5
Totals: 1162 131 80.9 30 11855 1 .6
(Ave.) (Ave.) (Ave.)
Spring 1968 1 50.0 1 50.0 — —
Spring 1969 21 9 42.8 11 52.4 1 4.8
Spring 1970 7 — — 7 100.0 — —
Spring 1971 8 5 62.5 . 37.5 S ot
Spring 1972 3 1 185 2 66.7 . —
Totals: 41 16 39:0) 24 58.5 1 255
(Ave.) (Ave.) (Ave.)
Grand Total
Fall & Spring: 203 147 72.4 54 26.6 2 1.0
(Ave.) (Ave.) (Ave.)
North Platte Valley Streams
Total No.
Spawning Tag Returned by Stream Fishery Returned by Lake Fishery
Run Returns Number Percent Number Percent
1962-63 15 11 Z353 4 2657
1963-64 29 25 86.2 B 13.8
1964-65 43 33 767 10 2315
1965-66 3l 105 48.4 16 5146
1966-67 40 28 70.0 12 30.0
1967-68 24 20 833 4 11657
Totals: 182 132 75 50 27.5
(Ave.) (Ave.)
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Table M.
Marked McConaughy Rainbow Trout Captured At The Lewellen Trap, 1967-1975

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1967.

Fin Clip Length Weight Sex
Right Pectoral 14.0 1.2 F
Right Pectoral 16.8 145 M
Right Pectoral 12.6 9 7
Right Pectoral 1540 1.5 F
Left Pelvic 16.2 210 E
Left Pelvic 19.3 2.6 F
Total
Fin Clip Number Deformed* Normal
R. Pectoral 4 0 4
L. Pelvic 2 0 2
Average Sample Average Sample
Fin Clip Length Size Weight Size
R. Pectoral 14.6 4 183 4
L. Pelvic 11728, 2 250 2

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1968.

Fin Clip Length Weight Sex
Left Pelvic 1192 3.3 F
Dorsal 17.6 2.5 M
Total
Fin Clip Number Deformed* Normal
L. Pelvic 1 0 1
Dorsal 1 0 1
Average Sample Average Sample

Fin Clip Length Size Weight Size
L. Pelvic 195 1 353 1
Dorsal 17.6 1 255 1

*Deformed trout were not used in computing average length and average weight.
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Table M. (Continued)
Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1968.

Fin Clip Length Weight Sex
Right Pectoral 23,7 6.3 M
Right Pectoral 2110 4.9 F
Right Pectoral 19.6 — F
Right Pectoral 178 — F
Right Pectoral 22.8 - M
Right Pectoral 2115 — M
Right Pectoral 2152 — E
Right Pectoral 20.9 — E
Right Pectoral 0.7 — F
Right Pectoral 212 — F
Right Pectoral 1175 — F
Right Pectoral 16.0 - E
Right Pectoral 21.6 — M
Right Pectoral 20.8 — F
Right Pectoral 11919 — F
Right Pectoral 18.6 — E
Right Pectoral 18.9 — E
Right Pectoral 18.5 — E
Right Pectoral 20.0 — F
Right Pectoral 19.7 — F
Right Pectoral 2018 — F
Right Pectoral 20.9 — M
Right Pectoral 19.0 — I
Right Pectoral 212 — F
Right Pectoral 17.6 — F
Right Pectoral 20.9 — F
Right Pectoral 1757 — M
Right Pectoral 17.8 — E
Right Pectoral 18.4 — F
Right Pectoral 2110 — E
Right Pectoral 19.5 — F
Right Pectoral 18.5 — M
Left Pectoral 119:5 — F
Left Pectoral 20.9 — F
Left Pelvic 20.4 — F
Left Pelvic 21148 — M
Right Pelvic 18.9 — M
Anal R. Pelvic 1910 — i
Total
Fin Clip Number Deformed* Normal
R. Pectoral 33 1 32
L. Pectoral 2 0 2
R. Pelvic 1 1 1
L. Pelvic 2 0 2
Anal R. Pel. 1 0 1
Average Sample Average Sample

Fin Clip Length Size Weight Size
R. Pectoral 1959 32 536 2
L. Pectoral 20.2 2 — —
R. Pelvic 18.9 1 — —
L. Pelvic 240 2 — —
Anal R. Pel. 19.0 1 — —

*Deformed trout were not used in computing length and average weight.




Table M. (Continued)
Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1969.

Fin Clip Length Weight Sex
Dorsal 21.4 — F
Dorsal 23,0 — M
Dorsal 200 — F
Right Pectoral 19.8 — F
Right Pectoral 19.8 — E
Right Pectoral 20.9 — E
Right Pectoral 205 — M
Anal 2115 — M
Anal 18.4 — M
Left Pectoral 20.9 — F
Total

Fin Clip Number Deformed* Normal
Dorsal B 0 3

R. Pectoral 5 1 4
Anal 2 0 2

L. Pectoral 1 1 0

Average Sample Average Sample

Fin Clip Length Size Weight Size
Dorsal 22.4 2 — —
R. Pectoral 20.3 5 — =
Anal 20.0. 2 —- —
L. Pectoral 20.9 1 - —

*Deformed trout were not used in computing average length and average weight.
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Table M. (Continued)
Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1969.

Fin Clip Length Weight Sex
Adipose 17.0 26 M
Adipose 215 5.6 F
Adipose 2000 4.2 7
Adipose 18.8 BY F
Adipose 20.6 4.5 F
Adipose 18.5 3 F
Adipose 2258 4.7 E
Adipose 1192 359 M
Adipose 18.5 99 E
Adipose 22.6 540 K
Adipose 207 —— F
Adipose 19.8 8E9 F
Adipose 14.7 13 F
Adipose g 16.6 2 E
Adipose 19.6 3.8 E
Adipose 20.0 3.6 E
Adipose 20.4 3.7 E
Adipose 18.6 3.4 —
Right Pectoral 20155 4.1 E
Right Pectoral 19.5 B F
Right Pectoral 2158 4.5 F
Right Pectoral 20.7 — F
Right Pectoral 21.8 4.5 E
Right Pectoral 2046 4.4 M
Right Pectoral 2216 5:2 E
Right Pectoral 232 5.7 F
Right Pelvic 138 — =
Right Pelvic {1351 — —_—
Right Pelvic 16.5 2.1 M
Right Pelvic 20.7 s F
Right Pelvic 17.0 2.3 F
Right Pelvic 13.8 .9 -
Total
Fin Clip Number Deformed* Normal
Adipose 38 20 18
R. Pectoral 8 0 8
R. Pelvic 6 0 6
Average Sample Average Sample

Fin Clip Length Size Weight Size
Adipose 1955 18 3.6 16
R. Pectoral 21.6 8 — —
R. Pelvic 1523 6 —_ —

*Deformed trout were not used in computing average length and average weight.




Table M. (Continued)

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1970.

Fin Clip Length Weight Sex
NONE
Total
Fin Clip Number Deformed* Normal
Adipose 1 1 0
Average Sample Average Sample
Fin Clip Length Size Weight Size
Adipose — — - —

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1970.

Fin Clip Length Weight Sex
Right Pelvic 7.5 — E
Right Pelvic 19.0 2.9 E
Right Pelvic 2025 4.0 M
Right Pelvic 18.7 2.6 E
Right Pelvic 17.8 2.0 E
Right Pelvic 19.3 28 F
Right Pelvic 16.3 — E
Right Pelvic 20.6 8.2 F
Right Pelvic 19.3 — M
Right Pelvic 19.7 - M
Right Pelvic 18.4 — M
Right Pelvic 2115 — F
Right Pelyic 20.5 — M
Right Pelvic 2189 4.6 F
Total
Fin Clip Number Deformed* Normal
R. Pelvic 16 2 14
Adipose 2 2 0
Average Sample Average Sample

Fin Clip Length Size Weight Size
R. Pelvic 19.4 14 311 7
Adipose — — — —

*Deformed trout were not used in computing average length and average weight.
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Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1971.

Table M. (Continued)

Fin Clip Length Weight Sex
Right Pelvic 205 4.4 F
Right Pelvic 18.5 2.6 M
Dorsal 16.6 2.0 F
Dorsal 1518 187 F
Dorsal 171 299 F
Dorsal i882 2.7 M
Dorsal 7.2 2 M
Dorsal 18.5 27 M
Left Pectoral 14.5 .5 M
Total

Fin Clip Number Deformed* Normal
R. Pelvic 3 1 2
Dorsal 6 0 6

R. Pectoral 2 2 0

L. Pectoral 1 0 1

Average Sample Average Sample

Fin Clip Length Size Weight Size
R. Pelvic 19:5 2 29 %
Dorsal 172 6 2.3 6
R. Pectoral — — — —
L. Pectoral 14.5 1 1155 1

*Deformed trout were not used in computing length and average weight.




Table M. (Continued)

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1971.

Fin Clip Length Weight Sex
Dorsal 215 — F
Right Pelvic 19.4 3 F
Right Pelvic 2080 — F
Right Pelvic 21.6 — F
Right Pictoral 18.8 2.8 M
Left Pelvic 201 3.8 F
Adipose 18.9 — E
Left Pectoral 19.3 3.7 M
Left Pectoral 72 2.3 F
Left Pectoral 18.2 — —
Left Pectoral 20.8 S M
Left Pectoral 18.6 — F
Left Pectoral 18.0 2.8 E
Total
Fin Clip Number Deformed* Normal
L. Pectoral 10 4 6
Dorsal 1 0 1
R. Pelvic 3 0 3
R. Pectoral 2 1 1
L. Pelvic 1 0 1
Adipose 1 0 1
Average Sample Average Sample
Fin Clip Length Size Weight Size
L. Pectoral 118 6 3.0 4
Dorsal 215 1 = —_
R. Pelvic 20.7 3 3 1
R. Pectoral 18.8 1 2.8 1
L. Pelvic 20:1 1 3.8 1
Adipose 18.9 1 — —

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1972.

Fin Clip Length Weight Sex
Left Pectoral 2055 4.5 F
Dorsal 20.0 3.9 M
Dorsal 20.8 4.6 E
Total
Fin Clip Number Deformed* Normal
L. Pectoral 1 0 1
Dorsal 3 1 2
Average Sample Average Sample

Fin Clip Length Size Weight Size
L. Pectoral 20.5 1 4.5 1
Dorsal 20.4 2 4.3 2

*Deformed trout were not used in computing average length and average weight.
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Table M. (Continued)
Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1972.

Fin Clip Length Weight Sex
Left Pelvic 19.6 310 M
Left Pelvic 19.7 B35 E
‘Left Pelvic 2310 4.9 M
Left Pectoral 16.5 2 M
Total

Fin Clip Number Deformed* Normal
L. Pelvic 4 1 3

L. Pectoral 1 0 1

Average Sample Average Sample

Fin Clip Length Size Weight Size
L. Pelvic 20.8 3 318 3
L. Pectoral 16.5 1 28] 1

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1973.

64

Fin Clip Length Weight Sex
Right Pelvic 20.8 815 E
Left Pelvic 16.7 2.0 E
Left Pectoral 21.0 4.7 F
Total

Fin Clip Number Deformed* Normal
R. Pelvic 1 0 1

L. Pelvic 1 0 1

L. Pectoral 1 0 1

Average Sample Average Sample

Fin Clip Length Size Weight Size
R. Pelvic 20.8 1 3% 1
L. Pelvic 167 1 2.0 1
L. Pectoral 21.0 1 4.7 1

*Deformed trout were not used in computing average length and average weight.




Table M. (Continued)
Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1973.

Fin Clip Length Weight Sex
Left Pelvic 20.5 4.6 M
Left Pelvic 21.9 4.8 M
Left Pelvic 212 4.7 F
Left Pelvic 19.0 82 F
Total
Fin Clip Number Deformed* Normal
L. Pelvic 6 2 4
L. Pectoral 1 1 0
Average Sample Average Sample
Fin Clip Length Size Weight Size
L. Pelvic 20.7 4 4.3 4
L. Pectoral — — — ——

*Deformed trout were not used in computing average length and average weight.

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1974.

Fin Clip Length Weight Sex
Left Pelvic 2583 7.1 M
Total
Fin Clip Number Deformed* Normal
L. Pelvic , 1 0 1
Average Sample Average Sample

Fin Clip Length Size Weight Size
L. Pelvic 2533 1 7 1

*Deformed trout were not used in computing length and average weight.

65




66

Table M. (Continued)
Fin clipped McConaughy rainbow trout captured at the Lewellen trap, fall 1974.

Fin Clip Length Weight Sex
Left Pectoral 16.8 1.9 F
Left Pectoral 16.6 2.0 F
Left Pectoral 20.7 3.7 M
Left Pectoral 17.0 2. M
Left Pectoral 20.4 37 M
Left Pectoral 18.9 2.6 F
Left Pectoral 20.6 3.4 F
Left Pectoral 19.8 352 F
Left Pectoral 19.3 2.8 M
Left Pectoral 19.5 3:3 F
Anal 237 4.7 E
Anal 227 Sl F
Left Pelvic 22.1 4.3 F
Right Pelvic 20.9 27 F
Right Pectoral 24041 819 M
Total
Fin Clip Number Deformed* Normal
Left Pec. 10 0 10
Anal i 0 2
L. Pelvic 1 0 1
R. Pelvic 1 0 1
R. Pectoral 1 0 1
Average Sample Average Sample
Fin Clip Length Size Weight Size
Left Pec. 19.0 10 2.9 10
Anal 23.0 2 49 2
L. Pelvic 2241 1 4.3 1
R. Pelvic 20.9 1 2.7 1
R. Pectoral 2171 1 3.9 1

Fin clipped McConaughy rainbow trout captured at the Lewellen trap, spring 1975.

Fin Clip Length Weight Sex
Left Pectoral 205 55 M
Left Pectoral 223 3.0 M
Left Pectoral 19.5 2.6 E
Left Pectoral 20.4 4.2 F
Left Pectoral 19.4 33 E
Left Pelvic 25.0 6.6 F
Total

Fin Clip Number Deformed* Normal
L. Pectoral 5 0 5

L. Pelvic 1 0 1

Average Sample Average Sample

Fin Clip Length Size Weight Size
L. Pectoral 20.3 5 393 5
L. Pelvic 250 1 6.6 1

*Deformed trout were not used in computing length and average weight.




Table N.

Rainbow trout fin clipping records in the North Platte River drainage, 1966-1973.

Date Number Source Mark Location

Jan. and 599 Natural Reproduction  Left Pelvic Nine Mile Creek
March 1966 ;

May 1966 2,050 Hatchery Origin Left Pectoral Nine Mile Creek
May 1966 2,185 Hatchery Origin Right Pelvic Red Willow Creek
Aug. 1966- ; : North Platte Valley
May 1967 3,598 Natural Reproduction Right Pectoral Srame

Feb.-Sept. 5 North Platte Valley
1967 10,300 Hatchery Origin Dorsal St

Nov. 1967 5,021 Hatchery Origin Anal Lake McConaughy
Nov. 1967- ; X ’ :

April 1968 1,320 Natural Reproduction  Adipose Nine Mile Creek
Nov. 1968- ; : ; ! :

March 1969 1,320 Natural Reproduction Right Pelvic Nine Mile Creek
March 1969 3,011 Hatchery Origin Dorsal Wildhorse Lake
Oct. 1969- ; North Platte Valley
March 1970 1,209 Natural Reproduction  Left Pectoral e

Oct. 1970 12,000 Hatchery Origin Right Pectoral Lake McConaughy
Nov. 1970- Natural Reproduction ; North Platte Valley
March 1971 2Ei and McConaughy RB Left Pelvic Streams

Nov. 1971- .

March 1972 585 McConaughy Rainbow Anal Clear Creek

Nov. 1971- : : : North Platte Valley
March 1972 475 McConaughy Rainbow Right Pelvic Siasint
:JA(;XCP:?Z)27-3 5,756 McConaughy Rainbow Left Pectoral Alliance Drain
s ek 230 McConaughy Rainbow Right Pectoral Clear Creek

March 1973
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Table O. (3
Recapture dates of marked hatchery origin rainbow trout stocked in the North Platte il
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River drainage and collected at the Lewellen trap.

Fin Clip: Left Pectoral Fin Clip: Right Pelvic @
Marking Date: ~ May 1966 Marking Date:  May 1966 I‘#
Number Marked: 2,050 Number Marked: 2,180 (!
Spawning Run Spawning Run 1
Recaptured Number Recaptured Number i
Fall 1968 2 Fall 1968 1 |
Spring 1969 ik e *“
Total: 3 Total: 1 5
f
Fin Clip: Dorsal Fin Clip: Anal ir
Marking Date:  February 1967 Marking Date:  November 1967 &
Number Marked: 10,300 Number Marked: 5,021 3;{
Spawning Run Spawning Run
Recaptured Number Recaptured Number A
Spring 1968 1 Spring 1969 2 3
Spring 1969 3 }1
Total: 4 Total: 2 /
Fin Clip: Dorsal Fin Clip: Right Pectoral ]
Marking Date:  June 1970 Marking Date:  October 1970 ‘
Number Marked: 1,500 Number Marked: 12,000
Spawning Run Spawning Run
Recaptured Number Recaptured Number
Spring 1971 6 Spring 1971 2
Fall 1971 1 Fall 1971 2
Spring 1972 3
Total: 10 Total: 4
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Table P.

Recapture dates of McConaughy rainbow trout natural reproduction marked in the
North Platte Valley spawning streams and collected at the Lewellen trap.

Fin Clip: Left Pelvic
Marking Date: ~ Nov. 1965-March 1966
Number Marked: 599

Spawning Run

Fin Clip: Right Pectoral
Marking Date: ~ Nov. 1966-March 1967

Number Marked: 3,500

Spawning Run

Recaptured Number Recaptured Number
Fall 1967 2 Fall 1967 4
Spring 1968 1 Fall 1968 33
Fall 1968 2 Spring 1969 5

Fall 1969 8
Total: 5 Total: 50
Fin Clip: Anal-Right Pelvic Fin Clip: Adipose

Marking Date: ~ Nov. 1966-March 1967
Number Marked: 97

Spawning Run

Marking Date: ~ Nov. 1967-March 1968

Number Marked: 1,320

Spawning Run

Recaptured Number Recaptured Number
Fall 1968 1 Fall 1969 38
Spring 1970 1
Fall 1970 2
Fall 1971 1
Total: 1 Total: 42
Fin Clip: Right Pelvic Fin Clip: Left Pectoral

Marking Date: ~ Nov. 1968-March 1969
Number Marked: 1,320

Spawning Run

Marking Date:  Nov. 1969-March 1970

Number Marked: 1,209

Spawning Run

Recaptured Number Recaptured Number
Fall 1969 6 Spring 1971 1
Fall 1970 16 Fall 1971 10
Spring 1971 3 Spring 1972 1
Fall 1971 3 Fall 1972 1

Spring 1973 1
Fall 1973 1
Total: 28 Total: 15
Fin Clip: Left Pelvic

Marking Date: ~ Nov. 1970-March 1971
Number Marked: 938

Spawning Run
Recaptured Number

Fall 1971
Fall 1972
Spring 1973
Fall 1973
Spring 1974
Fall 1974
Spring 1975

Total: 1

BONE et
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Table Q.

Recapture dates of marked McConaughy rainbow progeny stocked in the North Platte
River drainage and collected at the Lewellen trap.

Fin Clip: Right Pelvic Fin Clip: Left Pectoral
‘Marking Date: ~ Nov. 1971-March 1972 Marking Date: ~ May 1972
Number Marked: 475 Number Marked: 5,756
Spawning Run Spawning Run
Recaptured Number Recaptured Number
Spring 1973 1 Fall 1974 10
Fall 1974 1 Spring 1975 5
Total: D Total: 15
Fin Clip: Anal Fin Clip: Right Pectoral
Marking Date: ~ February 1972 Marking Date: ~ February 1973 1
Number Marked: 585 Number Marked: 230
Spawning Run Spawning Run
Recaptured Number Recaptured Number
Fall 1974 2 Fall 1974 1
Total: 2 Total: 1




Table R.
Summer McConaughy Reservoir Oxygen and Temperature Data, 1969-1975.

McConaughy Reservoir temperature and oxygen data, Station 1, July-October, 1969.
July 29 August 13 September 9 October 7

| Depth 0: Temp. 0. Temp. 0. Temp. 0: Temp. 0. Temp. 0: Temp. O0: Temp. 0: Temp. 0: Temp.
| (Metersy ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

\
|

Surface 7.5 768010 BN5 95 71 0.55562

|
I
|
I
|
|
|
|

-
a
|
l
N
o wun
o
N
I
l

_
(o)}
|
I
|1
|
|
|




Table R. (Continued)

McConaughy Reservoir temperature and oxygen data, Station 2, July-September, 1969.

July 18 July 29 August 12 September 8
Depth 0: Temp. 02 Temp. 0 Temp. 0: Temp. 0: Temp. 0: Temp. 02 Temp. 02 Temp. 0: Temp.
(Meters) ppm F ppm F ppm F .ppm F ppm F ppm F ppm F ppm F ppm F
Surfacel 7.8 S H73 0 S07 16N 7 78 810 S 7.8 SR 84 SR |
1 o T D s B A At
2 e 2R Sl it S s il el
3 sl e S o Ly S L it
4 sl SR S L L - e o
5 72073 BN 7 () S A S () S 7 6 O SR 7
6 el by 2l i i = Rl A
7 Tullrgs s 150 o 551 ki e BNy el
8 et e —_— S il e e L2
9 S e s e s o She e
10 7l 6700616 74 BN/ 6 7.5 6 0 SR 7
11 e —_ - — — — — -
12 - — —_ - — — —_ =
13 - — —_ - — - —_ -
14 — —_ - — — — — —
15 56 64 46 65 76 74 44 70
16 — — — — 25 69 — ——
17 - — — — 17 66 25 67
18 - —— —_ - — — —
19 — e — - — - — -
20 4" 3N 60 ] 7R 62 1362 NN F O B 66
21 — - _ — —_ - —_ -
22 — —_ — — - — B 63
23 - _ = = — - —_ -
24 — —_ - — —_ — — -
25 — — W76l e 68 —_ -
26 - — — — — — — —-
27 — — .1 61 — — —_ —
28 —— — — — — — —_ -
29 25957 — — e — —_ -
Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 3, July-September, 1969.
July 30  September 9
Depth 0: Temp. 0 Temp. 02 Temp. 0: Temp. 0: Temp. 02 Temp. 0. Temp. 0: Temp. 0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F
Surface 1813 74887 7)
1 i =i - S
7) - CLARETE R
3 el = = —
4 fil e it L
5 i Sy T
6 i By Lt i
7 Bl s i e
8 = o file 126
9 te Lz s b
10 AR 7AW 73 7.0
11 - — — —
12 — e —_ =
13 — — — —
14 — — — —
15 3'8 69 - —
16 —— — — —
17 o — 68 70
18 19 64 — -
19 - — — —
20 135 62 — -




Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 1, June-September 1970.
~ June4  June 26 July 8 July 17 July 31 August 8  August 25 September 8

Depth 0: Temp. 0: Temp. 0: Temp. 0. Temp. 0. Temp. 0: Temp. 0: Temp. 0. Temp. O0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

Surface 9.1 62 94 68 7.8 758 6 8 OSEE 8:OFE7 6 T 5 SN 8 S 75 — 70

=R 6D e T e e e e SRR S Sy e L

N
|
|
I
|
|
(6]
(o)}
&
|
|
|
|
|
Apuim 001—yidaq siyL mofeg pa1dajjoD eleq ON
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Table’R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 2, June-August, 1970.
June 4 June 23 July 8 July 11 ~July 17 July 24 July 31 August 8  August 25 August 31

Depth 0: Temp. 0: Temp. 0: Temp. 0. Temp. 0. Temp. 0. Temp. 02 Temp. 02 Temp. 0: Temp. 02 Temp.
(Metersy ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

T TR el e e TS s
1 e e e IS ERERE L BCaRile R B T D S R e e s
e e ol R i e e e e G B e

3 Floven ot SUo R R R . e R e e e e e
4 Toenae il T U e 0l ] BEEST Ll SR S s g b e c R A R S e e
5 S TR TR D R e s L
6 S e e R R e s e R e R e e R T
7 BE R LA e TE R I R e R T e e e s e
8 g AU e T T e R R e e R e R e
9 s e L et L B o e e it N RS A B D68 R R T e
10 T ' ilan b e iE s 74 laBl 690 6982 o) SR8 k75,1 608§ a0 el
11 P R S SR e ] e e TR e e e
12 oo et ey e Lol L el s st o e S B s
13 IR R e 1 S EE L A SR R g e e R e s e e et
14 e L et -3 e e e 6l 70 =i
15 S oiep e e R C R a0l eyt ten T A0 69 (Aol S0 =1 6B 61 Ch S5 6 Rl
16 SRR SE e ait S e i 66 — 68
17 SR i S L T IRt e S s R B e DU
18 PR e T R G S e e Rt R e s s
19 = i g g R S s e T AR b el 56 57
20 84 s e EpilaNi L ENZLA R Tl R Rg 7h e S E s 1060 E 508 B8 00} Dl g0
21 - it he L R e R e L et 55
22 T TR A T e i = i PR e e e N N e
23 B e et BACE 6 - Yoy V) SO IR T e R e R 55 TR R T
24 WS y0 HE TNS ll S BN e e R e R R 54
25 B e s | e = © vl = r 54 6 55 89 53
26 R L] A R s e A e il
7 il B o550 46 56 L — =24 57 e e




Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 3, June-August, 1970.
June 4 June 23 July 8 July 17 August 18  August 25  August 31

Depth 0: Temp. 0: Temp. 02 Temp. 0: Temp. 0. Temp. 0: Temp. 0: Temp. 0: Temp. 0. Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

Surfacell 9.6 N7 EE DI S gl) S 74818 74 g e ) =76t g s e 3

1 S — S c P e 7.

2 S e SLE R IR R AT e R Gl I et LY

3 e 7 4 )

4 e e e R e e e e L e P i i e

5 D B R 7 R e 7 (e )

6 Rl LT e ol SR e g e s e e T e

7 L et L L R e ) B e P i Te e S L e e

| 8 e e s R R e e L S s S e ]
| 9 — = — = — 88— = 77 727 T 73
10 0 57 G O a8 DT 73 e R S 73 e )

1 e b R S

12 B8 D 6 R GO R o )

13 SR e e e e = R R T

14 e G 60 R e o ) B

15 e ol e e e R e R Y S AT e

16 = e e e S e e e e S ]

17 e e I e e e e e e e e

Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 1, july-September, 1972.
July 5 July 19 August 3  August 10  August 16  August 25 September 25

Depth 0: Temp. 0: Temp. 0: Temp. 0: Temp. 02 Temp. 02 Temp. 02 Temp. 02 Temp. 0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F  ppm F  ppm F ppm F

! SUrface N8 5 s e S S ed 0. 0B D B SRR e 0 e
| 1 s
| B5uiiEen L E T L SR TR e SO i S S
; 3 o E I S 7 7 o S
| 4 G G
; 5 DU
] 6 Bl5 e r g e S ST T S 72 R
| 7 e I R R e S SR P R R e
1 8 £ I 1 71 e
i 9 i
10 Bi5HAT660 il —deloorl ST —=msi708 =m0 —=eal67
]. 11 e e
| 12 B R 5 (S = B e R e e
13 e T, i S Rt T e S e e
14 5 I 6 L L
15 e il GO N
16 SIS GO e 70 SpE
17 i e G e 7 N ORI O I
18 15 W G2 0l R G SR 3 (R G6 R O SR
19 4 5EEa e - e S Re NS D e h6 SO RN e Zani =R R
20 450 5B R iR RD 190 66 e el GR s 6B 9 066
21 C 1 P S BRI S i e e T il
22 B e & R G W7 (R
23 I e S e Sl e S e S L e el
24 40 55 D AT A e e S o W
25 AN AN () N 5 SRR (R 6N () R
26 40 54 Sl ST TN G
27 FOFt 5o Mg I LU RS e T e e e
28 SRR bl e L S e Y e e e
29 3 R o s e o e S e e e
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Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 2, july-September 1972.
July 5 August 10  August 16  August 25 September 15

Depth 0: Temp. 0: Temp. 0: Temp. 0. Temp. 0: Temp. 0: Temp. 02 Temp. 0. Temp. 0. Temp.
(Meters) ppm F ppm F  ppm F ppm F ppm F ppm F ppm F  ppm F  ppm F

Surface 85 68 — 72 — 72 — 72 — 68
1 S e Sl R R T e REE (TR R e ETRR S e AR
el L B R L e e R g B e R ‘
3 b e T D e d SRR T T ol Rl
4 L T o T Al e B e B e o =i
5 B 166 tume iagig g T o E Ol e e gt Reien
6 2 U ety ot IR (AR O s ey gt Sl SO s (D G el
7 SR R G Lol e IE D Dol el |
8 £ SRl R 08 e SR 1 P g }
9 et e IRl i el
10 L e R PR B i A it
11 ZoeRE R TR e Tl Sl R LR O W
12 ZOE B0 s et R =g Sl
13 S S e el S s e R
14 S s S SRR o ¢ i s G i
15 oo b R SRR e e R e
16 Ce LT e i S ORI R R
17 AN S T R e T L
18 S e i e DD S G 0L R e
19 L I e o SR T o e
20 40 Sk 0 62 TR eAT S0 S R S
21 1 LG S i oo 67
22 R o R U R WIS B S i
23 o T I AV Nt i o o e
24 o O M I R Ol e e
25 3 00SEsr s Solie I Gl e R Sa
26 B e Al M SRR T SRR S
27 e g A i GO s GBI o SR L SN SR
28 050 SRR I S T S D e N 6
29 ) et T S S S S S e
30 S I TR R R R e e W A T

Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 3, July-September, 1972.
July 5 August 10  August 16  August 25 September 15

Depth 0: Temp. 0: Temp. 0: Temp. 0. Temp. 0: Temp. 0. Temp. 0. Temp. 0. Temp. O0: Temp.
(Meters) ppm F pPpm F PpPm F ppm F ppm F ppm F ppm F ppm F ppm F

Surface 8.0 68 — 7 —_ 73 — 74 90 68
1 e — — — — — — 73 — —
8.0 66 — — — — = 72 o I

3 —— — — — — e £ 72 = e
4 8.0 66 — —_ — — — 74l i s
5 — — — 72 — —_ — 71 L R,
6 8.0 66 — — —_ 73 —_ 71 — _—
7 — =5 = i s A Lot i i, =t
8 8.0 65 —_ — — — i, 7l A58 Lo
9 — — - 7 — SEu — 70 e polf |
10 8.0 65 — 70 — 70 — 70 — —
11 — — — — — — — — —_ —_
12 5%0 65 - — — 72 — — — S
i3 — — — — — — — — — —
14 50 65 — — — —— e — 9.0 68
15 —_ — — 70 510) 72 8.0 70 e —
16 5.0 65 3.0 70 — — i o S o
17 —_ — — — — —_ — — s e

18 G5 e I R W S B e
19 el e S e R I R T
20 2O N b e e




Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 1, July-September 1973.
July 5 July 17 July 30 August 7  August 14  August 20 August 28 September 6 September 20

Depth 0: Temp. 02 Temp. 0: Temp. 02 Temp. 0: Temp. 02 Temp. 0. Temp. 0: Temp. 0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

Surface" e - 7Y O T e BP0 T00 T3 B0 A 19 B P e e G et T e B Qi 7 D it ) sy
1 S Ty of EELGEN 76 B Sop BB R St RS - e Be L 0 G (RS S siDTE RN Sy b T g
70 7201007 70 T80 70 1005730 T80 11731100 74 9.0 T4 =g =S71 se7. 0565
3 CUSR RS S ok R S nn b AR ol o R R s P R s B T S e el R
4 T A (T R TR e M Sl S L e b sl e e A L I s
5 sl e el Gl e e LR i s e [ e S B S S e e
6 ) e B R e e S R IS g e I e i R 2 e e D o T e e
7 I ey - e el B e e T e e C P e TR
8 S i S bl e B e ey e TR B SR e
9 A e o i e e Bl oL R el e g RN e A e e
10 R - S =) et e e L b i T e SR ORE s e IS P e BRI
11 e SR e AR e AR P e 2 e el FENT ot e e S o i B e e
12 Do e e (e iy v R L et B Ll T A 6 (0 R S
13 SR g = e TSR g 6 D ke Dol BB s IS s S coR Ry el i S e ) R s D
14 o SN Rl TR R e S e AL R G0 B gy e Lk W il oy SR g e s e e DRl R
15 LR L ioay pe i g < e SE OGNS 6d) erginie 7 s~ Sl =gl S n e H6E
16 o Bkigpt T ARG 5 SRR B e T EBaR T 0 gy, I Gniti ) o RN e S D e
17 e = L e e e W e e L i P R et B2
18 U e, SR A o B0 8 R R L L e A T T e PR T e e g
19 ot ot e e, KIS MR B AN DG L8 o S L B TR e B SR BN e e e e
20 s g R gyt dpa e g S8 9.geiad pn RiTE gk o B GE rt s SRRGIIEGL0 e R T ARG
21 T R L SR B S e LS 0 T e o G R
22 = BN S e Ve o i e o e DR Ge E oee 3 O SR TR e Rl -7 A O, ¢
23 A MR WS ey T e g e LR e e S R O DTS AR DR e TR Sl e
24 = Bt WALL00 Lo i g 0 05 = R e R B T e sty -
25 i S e sl e . L gl ST o e B S0 €8 G T - el DO e o e L
26 e e e e T £ fo e AR S LA S R L AR e
27 st (ot ot et s e o’ R S B e, e B B e e 510 e
28 i SR L e e e e RS R R St Mol ey el e M IR
29 s Sl e DS = S SE R T e N e R 1 S e T LU AR T T e et T LR
30 e S S TR - TN e - R o - R e e G
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Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 2, July-September, 1973.
July 5 July 17 July 30 August 7  August 14  August 20 © August 28 September 6 September 20

Depth 0: Temp. 0: Temp. 0: Temp. 0: Temp. 0: Temp. 0: Temp. 0 Temp. 0: Temp. 0. Temp.
(Meters) ppm F ' ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

Surface @ — 74 100 74 8.0 71 10208872 9.0 74510 05875 8.0 75 9.0 7 7.0 65
1 o T e e e o S Vsl G e g PR e I S PR NG - e Sl R L
L R Y I el T g B T e e e
3 e IR W, s R RO ) T e e e
4 B PO R NI L R L e e e L R e
5 A S ) G G e e L T el e S et R S
6 PRSI S O RN, - e e g e e e B e e
7 ISP TR e DR (e SR R DL e D
8 Sl S el T el ot e S e i e RS e s R SR S S e
9 TR PR RIS T 0 e D R T e i e e
10 IR L TS I e e e Ry B R T
11 SR e SRS e SR T e L T B T S S e
12 AL S R R o L s e e T R e eI
13 S e Ve e R T RS RN [ e e e e e L i SRR
14 e T | ey R e e LTS A RS TR (e SR L R R AT e
15 Eodeges SeRelice s e R RS ) 60 S 60 g 0 e STl P b
16 D et B O D TSR = oR B SR R i e S e R G R
17 S b S V21 S S sy s S il S s, T cUR e R
18 SO G T D R e e s L e U R T
19 B el = /> RPN iy 5 e O O € st i Syl d Ses d e P D e
20 R o e ¢ i s TR T e D B T e R
21 SNSEA REERUE ¥ L RSN o s Sy S e L S R L e
22 SIS SN N I IR e e R L ) G S
23 e e T e e R e R
24 A SR T NI SRD 1 - T D S D O D R
25 et e Uap el ol G R B eibh e e GRS
26 B ST e T e e e i
27 5 M SRR . T s e e s e S e
Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 3, July-September 1973.
July 5 July 17 July 30 August 7  August 14  August 20  August 28 September 6 September 20
Depth 0: Temp. 0: Temp. 0: Temp. 0: Temp. 02 Temp. 0. Temp. 0: Temp. 0. Temp. 0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F
Surface — 758 (107 5. O 73 ST O RN 75 7.0 74" 10.0.55 765 it 0" "/ 7 9.0 Z1 8.0 65
1 et SRR L I T R T RO T e B R i oty MORR s L s SSRGS
2 7.0 75 110 74 10,0730 10.0° 74 7.0 74 0 10:0 76 i 0 76 9.0 71 8.0 65
3 e SN e MR 1 B T SR S e T o e al T 15 =T v 6 S S
4 et gDl ey e s WIS ot BRI g v, o et e St 2l HL by S e i ISl L SE A S el I
5 RS- N R e RSt B R R R SRR e T i
6 e CHNERPNEEE MR i T EEREL TR R Dl D L e R LR
7 e PR AT B G RGN e - RN ol N R S e (T S e
8 iiare R NIRRT B ) el Ry CrA R e e 2 R TRt B R e T
9 e el DY G S R T TSR L R U e e e
10 B S e S e e ST o SRR G s e e e e
11 Wy Sa et i Bk TR R I e SR T L T R i S R
12 RS Tl > TI S SR T L L R e e R St L
13 O Gl S S I e ) e BT ol gk
14 o a0 300 65 B 68 et LSO N AT e Gl B e TR
15 LR gl B0 64 2.0 6T A0 IR R )

e b O A S e e
AR N £

78




Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 1, june-October, 1974.
June 20 July 2 July 23 August 5  August 12  August 19 September 9 September 19 October 17
Depth 0: Temp. 0: Temp. 02 Temp. 0: Temp. 0: Temp. 02 Temp. 02 Temp. 02 Temp. 0: Temp.
(Meters)y ppmp F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

Strface . 9.0 .69 - 110 675 ~ B0 <74 = 8.0 72 580 71 70 171 580 L4168 & 9.0 564 BeB 0 W57
ieasgbih S Sppall e Tt ol Wi BN T 1 R b e e et

8.0 69 O10S7) S OIS 7 4SS 810 S0 7.0 Se 7] 70 a7 80 68 10.0 64 — —

1
2
3 SRt = Sl e et S e S - TR B Gl T o T L
4 USRNSSR L SRR S SR e L e s L
5 SO e e e A g ) e S s L S S
6 N i R R LS I e IR R BT L
7 P e S g e I e G e L e e T o S R e
8 e op L s e g e ) i e S s S R R A o S
9 e A SO i Qi e e i oes b, SARIGE S it aelaRee DG, LS o U
10 EORERRY-, BRI T R ¢ AR} IR, T P SO RSy e

11 e e 1 It o R 3 el 71 e A M B (ORI S R e
12 SR R LR 60 e/ 90 el L 70" 50 S008I0 e/ e
(| Bl o7 T 70 A0 6B e RS e Tl S
14 B e e L T BG gy  A8 BB B T e m e N s E RS SR
15 R T APNE LN e L R B R S e
16 b SR DR 7 I TR )R S R S S B S e g
17 I RS T T L e S S . e B L e e
18 aidh el e s Ny Gl D E R e RS i K L R L
19 R AL e P P - iy a2l & G L SR, . i S s
20 B TRG T T aa T il g BT pBS e Bars A5 RS P G S G

37 R e e e — M Ui e i s i S5 < B S
38 = ERe il TR 0GR, (R SREL ST LS SRS RRRINE S RLE D e R T e T
39 e U U e iy e e € R e B R B S TR
40 5,0. (g me PPs e T SEL i e L R e
41 e b= Tty e e i Cing 10, UM, gl RE T, NG s o et e
42 e T O RN ) TARLA T s SR Sl e N RSl B e o LT ) O
43 R e e~ B B e L R s R S R e e, R L AT bl
44 £ T et e By el Sl SRl SRR SR D S e S L0058
45 o et Rl e et et el el Sl R, S A L R
46 = o, ped RO e IR TR ey M TR R Nt D e T et

*Trace — less than 1 p.p.m. oxygen.
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Table R. (Continued)

McConaughy Reservoir temperature and oxygen data, Station 2, June-September, 1974.

June 20 July 3 July 23 August 5  August 12  August 20 September 9 September 20
Depth 02 Temp. 02 Temp. 0: Temp. 0: Temp. 0: Temp. 0: Temp. 0: Temp. 02 Temp. O0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F
Surface 10.0 72 9.0 70 8.0 74 8.0 72 8.0 71 8.0 %2 9.0 68 8.0 64
1 S e L SR T N o S IR e SRR, SOR T PR R 1 e U SRR e T
2 10:0" =572 8.0 70 6.0 74 8.0 72 8.0 71 8.0 72 9.0 69 8.0 64
3 - 70 — ——— — o — e — —— — — — — — —
4 — 70 — —— — — — — — — — — — — i —
5 — 69 — 70 @ - - - - — 71 — - — 68 — —
6 — 65 — — — 74 — — — — o 72 —_ — —— —
7 — 64 — - — e —— - e — — - — e — —
8 —- - — — — - — — e 71 — — — — e —
9 el == i TEnC e el st = = et = s ROy = i Ly
10 — — -— — — 73 8.0 7.2 —— — - - e - — e
11 — — 70 — — —_ — — —_ — — — — — —_
12 — — 70N 67 5.0 72 e — — 71 6.0 71 8.0 68 8.0 64
13 — 64 62 4.0 70 7.0 72 —_ — — — — — — —_
14 — — — 61 3.0 69 — — — — — — — — — —_
15 — — — — 210 69 — — — 7l 710 71 — 67 — e
16 — — — — 2.0 69 — 7.2 —- 70 — — — — — —
17 — 60 — 61 — — — — — 70 — 71 — —— - —
18 — — — — — 67 7.0 2 — e — 71 — — — —
19 — — — — — — 2.0 69 6.0 70 4.0 70 — — - -
20 — 59 —_ — s 66 0.0 65 2.0 68 3.0 69 — — — —
24 — — — — — — — — — - 1.0 68 — — — —
22 — — — — — _— — — — — — — — e 6.0 63
23 e il 64 — — —. 67 00 67 60 66 — —
24 —— —— 4.0 60 —— — — — —_ —_ — — — —_ — —_
25 6.0 60 — — — — — — — —_ — — — — —_ —_—
Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 3, June-October, 1974.
June 19 July 3 July 22 August 5  August 12  August 20 September 9 September 20 October 16
Depth 02 Temp. 0: Temp. 02 Temp. 0: Temp. 02 Temp. 0: Temp. 0: Temp. 02 Temp. 0: Temp.
(Meters) ppm F ppm F ppm F ppm F ppm ppm F ppm F ppm F ppm F
Surface 12.0 75 8.0 72, 8.0 78 8.0 73 7.0 71 9.0 758100871 8.0 63 910856
1 e S Fadial et gl et L S = = Lol S et A e = el s
2 120 74 8.0 72 7.0 77 8.0 73 7.0 71 9.0 74 581010871 8.0 63 — —
3 — 71 - — e - — — - - — — —— 70 — — — —
4 — 69 —— 72 — — e 72 — — — — — 70 — — — —
5 — 64 — — — 77 — — — — — — — — — — 10.0 56
6 — — — 71 7.0 WY 8.0 72 — — 8.0 74 9.0 70 8.0 63 — -
7 - - 7.0 70 — — — e — e — — — — — — — —
8 — — — 69 — 76 — — — - — — — — - e — —
9 — — — 67 — 73 — — — 74 — — — — — - — —
10 — 60 — 67 4.0 72 - — — 70 — — — — — — —
11 — — — — — — 5.0 72 4.0 70 8.0 74 — — 8.0 63 9.0 56
12 — — — 65 2.0 71 — — — — — — —— — — —
13 — — — 64 1.0 70 — — — — — — S0l ) — -— — ——
14 7.0 62 5.0 62 — —— - — — — — — — — — — —

*Trace — less than 1 ppm oxygen.

80




Table R. (Continued)

McConaughy Reservoir temperature and oxygen data, Station 4, June-October, 1974.

July 3 July 22 August 5  August 12 August 20 September 9 September 20 October 16
Depth 0: Temp. 0: Temp. 02 Temp. 0: Temp. 02 Temp. 0 Temp. 0: Temp. 0: Temp. 0: Temp.

(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F
Surface 8.0 741D OB E 0 8.0 7 9.0 725 100" 7 3510 0R73 e 56 0056
1 — — — — 7.0 71 9.0 72 8.0 73 — 73 9.0 56 — —
2 80 73 90 79 — — — - - - - - - - — —
3 - — 70 78 - - - - - — - — - - - -
4 60 72 @ — - @ — = = = = = = = e ==

Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 1, June-September, 1975.
June 16 June 30 July 14 July 28 August 11 August 25 September 8 September 9
Depth 0: Temp. 0. Temp. 0: Temp. 0: Temp. 0: Temp. 02 Temp. 0: Temp. 0: Temp. 0. Temp.

(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F
Surface 9.0 60 70 65 8.0 70 8.0 73 8.5 73 8:5 77 75 70 9.0 63
1 — — — — — — 8.0 75 8.5 73 8.5 77 765 70 9.0 63
2 — — - — 7.5 2 8.0 73 85 73 815 7.5 7.5 70 9.0 63
3 8 8 N6() — — - 7250 8 0F NS 73RN 81 () NI /3 SR SRE RIS 76 B 7 S O RO O BN 63
4 o - - — — 72 8.0 73 8.0 72 8.5 75 7.5 70 9.0 63
5 — — — 63 7.0 68 8.0 73 8.0 72 8.5 75 75 70 9.0 63
6 8.8« 60 — — — =3 ORISR 8 () ) B GO /ST 745 S (VRO () E R 68
7 — — — — — S8 0 73N E 810 70 RS () SR 72 5 7 RO ()R 6 3
8 — — — - — — 8.0 73 8.0 72 8.0 75 75 70 9.0 63
9 9:08 859 — — — —— 5 RT3 B0 T S 8 () SRS R ()0 ()RR 6
10 — — — 62 70 64 %5 72 %5 7.2 75 74 75 70 9.0 63
11 — — — — — — 6.5 72 7.5 7.2 75 74 7.5 70 90 63
12 S — — - — —— 6.0 72 %5 7l 8.0 74 75 70 9.0 63
13 — — — — — — 5.0 69 7.0 70 75 74 7.5 70 9.0 63
14 — — — — — — 4.0 68 780 70 6.5 72 7.5 70 9.0 63
15 — — — — 7.0 63 4.0 63 7.0 70 3.5 68 7.5 70 9.0 63
16 8.0 574 8.0 60 — — 4.0 61 1.5 65 1.0 65 7.5 70 90 63
17 - e — — o e 4.5 61 55 64 11.40) 63 3.0 70 9.0 63
18 — —— — — — — 45 61 RS G AR () ORI 68D (R (0SSO ()N G
119 — — — — — — 4.5 60 155 63 0.0 61 1.0 69 9.0 63
20 815 56 — — 65 62 4.5 60 55 61 0.0 60 0.0 68 9.0 63
21 — — e — — — 4.5 59 15 61 0.0 59 0.0 67 9.0 63
22 — e e — 5:5 61 4.5 59 2.0 61 0.0 59 0.0 66 9.0 63
D3 e — — — — 3.0 58 2:0 59 0.0 57 0.0 66 9.0 63
24 o - — — — — 285 57 5 59 0.0 57 0.0 66 9.0 63
25 - — 4.8 60 5.5 60 240 57 1.0 57 0.0 57 0.0 65 9.0 63
26 —_ —— — — — — 15 57 o) 57 0.0 57 0.0 65 9.0 63
27 — — —_ — 5:5 60 1140) 57 0.0 55 0.0 57 0.0 61 9.0 63
28 — — — — 4.0 60 55 56 0.0 55 0.0 57 0.0 61 910 63
29 — — — —_ 3.5 60 5 55 0.0 55 0.0 57 0.0 60 8.5 63
30 — — — — 3.5 60 -5 55 0.0 55 0.0 57 0.0 59 7.0 63
31 — — — - — — il 55 0.0 55 0.0 57 0.0 — 7.0 62
32 — — — — — — 1 55 0.0 55 0.0 57 0.0 — 6.0 61
33 — — 4.0 58 —— — i 55 0.0 55 0.0 57 0.0 — 30 61
34 — - — e - —_— " 55 0.0 55 0.0 53 0.0 —_ 2:0 60
35 75 55 — — — — 1f 55 0.0 55 0.0 57 0.0 e 200 60

*Trace — less than 1 p.p.m. oxygen.
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Table R. (Continued)

McConaughy Reservoir temperature and oxygen data, Station 1, June-September, 1975.

June 16 June 30 July 14 July 28 August 11 August 25 September 8 September 29
Depth 0 Temp. 0. Temp. 0. Temp. 0: Temp. 0: Temp. 0: Temp. 0: Temp. 0: Temp. 6: Temp.

(Meters) ppm F ppm F ppm E ppm F ppm F ppm F ppm F ppm F ppm F
36 e e LT L e BB R gl R s 5 O s 0.0, W S eolg e
37 - —— — — — il 55 0.0 55 0.0 5% 0.0 — 10 58
38 - — — — — —- 1 55 0.0 55 0.0 57 0.0 — 1.0 58
39 — — — — 1.0 58 —- — 0.0 55 0.0 57 0.0 — 0.0 574
40 76 54 2.0 — — — —_ — 0.0 55 0.0 57 0.0 — 0.0 57,
41 — — - — — — — — 01055 0L 5 7 () R ()0 5 7
42 — — — — — — — — 0.0 55 0.0 SV 0.0 — 0.0 56
43 — — — — — — — — 0.0 558200 57 0.0 — 0.0 56
44 — — — — — — — — 0.0 55 0.0 57 0.0 b7 0.0 56
45 — — — — — — — — 0.0 59 0.0 57 — — — —
46 — — — — — — — — 0.0 55 0.0 h7 — — — —
47 — — — — — — — — 0.0 55 — —- — — — —
48 — — — —— 11:0) 56 — — 0.0 55 — — — S — —
49 — — e — — — — — — — - — — — e —_
50 — —- 1.0 56 —— — — —— — — — — — _ — —

Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 2, June-September, 1975.
June 16 June 30 July 14 July 28 August 11 August 25 September 8 September 29
Depth 0: Temp. 0. Temp. 0. Temp. 0: Temp. 0. Temp. 0: Temp. 0: Temp. 0. Temp. 0: Temp.

(Meters) ppm F ppm F ppm F ppm E ppm F ppm F ppm F ppm F ppm F
Surface 9.5 62 9.0 65 8.0 72 8.5 74 9.0 77 8.0 73 85 70 9:5 63
1 — —— — — — — 8.5 74 9.0 74 8.0 73 85 70 9.5 63
7 - —- 9.0 65 8.0 71 355 73 9.0 73 8.0 73 8.5 70 9.5 63
3 — — — — — 8.5 78 90 73 755 73 8.5 70 9.5 63
4 —— — — — - — 8.0 73 9.0 7.2 75 75 8.5 70 9.5 63
5 — — — — 8.0 70 8.0 73 8.5 72 7.5 75! 8.5 70 9I5 63
6 8.8 61 — — — — 8.0 73 7.5 70 75 73 8.5 70 9'5 63
7 — — — — — 8.0 73 He) 70 7.5 73 8:5 70 9'5 63
8 — — — — — 75 72 725) 70 7.0 73 8.0 70 915 63
9 8.9 61 — — — — 75 72 7.0 70 6.0 72 8.0 70 9:5 63
10 — —— 9.0 64 75 70 7.0 72 7.0 70 5:5 72 8.0 70 9.5 63
11 — — — — — —_ 5.0 72 6.5 70 5:5 7.2 8.0 70 95 63
1% —— — - — — 4.0 68 6.5 69 55 71 8.0 70 9'5 63
13 — — — — —— — 4.0 66 6.0 69 5.5 71 8.0 70 95 63
14 — — — — S — 4.0 65 5.9 68 5.0 70 8.0 70 9.0 63
15 — — 9.0 62 5:0 65 4.0 65 510 68 5.0 70 8.0 70 9.0 63
16 8.6 60 — — — — 4.0 63 3.0 66 5.0 70 8.0 70 9.0 63
17 — —_— — 5.0 63 4.5 63 2.0 65 5.0 70 8.0 70 9:0) 63
18 — — — — 4.5 63 4.5 62 120 63 155 70 8.0 70 9.0 63
19 — — — - — — 4.0 61 5 61 55 68 8.0 70 910 63
20 8.0 58 8.0 62 4.0 59 4.0 61 -5 59 0.0 66 75 70 9.0 63
21 — — — — 4.0 59 3OS 5 59 0.0 65 75 70 9ORN6S
22 — — — — 35 5 2.0 59 0.0 57 0.0 65 7:0) 70 — —
23 — — — — 320) 55 2.0 59 0.0 56 — — — — — —
24 — — — — 245 55 — — — — — — — — — —
25 7.0 55 — — 2'5 55 — — — — — — — — — —
26 — = — — 2:5 55 — — — —_ — — — — — —
27 — — 5.0 60 - — — — — — — — — — — —

*Trace — less than 1 ppm oxygen.
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Table R. (Continued)
McConaughy Reservoir temperature and oxygen data, Station 3, June-September, 1975.

June 16 June 30 July 14 July 28 August 11 August 25 September 8 September 29

Depth 0: Temp. 0: Temp. 0: Temp. 0. Temp. 0: Temp. 0. Temp. 0: Temp. 0. Temp. 0. Temp.
(Meters) ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F ppm F

Surface 9.3 62 9.0 70 8.0 73 915 76 7.0 74 6.5 72 9.0 ZOSEET OF5 RSN 68

1 — — — — — — 95 76 7.0 74 6.5 72 9.0 70 S 0I5 S 6l
2 — — 8.0 705880 78 9.5 76 710 74 625 72 9.0 70 ol Gl
3 9. 61 — — — — 955 76 7.0 74 6.0 7 9.0 70 O Gl
4 — — — — 8.0 7. 9% 76 7.0 74 55 72 90 70 915 =6l
5 — — — — — — 7.0 75 7.0 74 45 72 910 70 9.5 0il
6 8.2 60 — —— 8.0 72 7.0 75 710 74 4.0 74l 8.5 70 9 5G]
7 —_ — — — — — 720 73 7.0 74 4.0 71 8.5 70 She B
8 — =— — — 8.0 72 6.0 73 7.0 74 4.0 Z0SE 85 70 95 RG]
9 8I6EE59 — — — — 6.5 73 7:0 74 2.5 7035 70 O UG
10 — e SI06) 75 72 6.5 73 7.0 74 2.5 70 =80 70 G0 5
11 — — — — — = 5.0 72 6.5 74 2.0 70 — — — —
112 — — -~ — 7.0 72 5.0 72 65 74 5 70 — = — —
113 — — — — — — — - — — - — — — — —
14 —— — — — 5.0 70 — — — — — — — e = —
5 6.5 56 = — — — — = — — — — — — —_ =
16 — — 80 68 — — — — — — — — — — — —

Table R. (Continued)

McConaughy Reservoir temperature and oxygen data, Station 4, June-September, 1975.

June 16 June 30 July 14 July 28 August 11 August 25 September 8 September 28

Depth 0: Temp. 02 Temp. 0: Temp. 0: Temp. 0. Terhp. 0: Temp. 0: Temp. 0: Temp. 0: Temp.
(Meters) ppm F ppm F ppm F ppm E ppm F ppm F ppm F ppm F  ppm F

Surface 11.8 65 9.0 71 7.0 75 7:5 7 65 73 5.5 705889 [0SR 66 =] () S5 7
1 — — — — 6.5 72 7.5 7l 6.5 73 5.0 708815 6601 0R57

2 9GS0 00 b 5 7D B NG @ 7 e e e e
3 S e e e N ) e S S e R B R et e RS B
4 AlS R e s i ot LU DRl DR K R St e L S A
5 010 Lo G e = R e R el A T s T S LRl R e e
6 =

DS ey e IR R S BT e B S B L et R
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