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Box Butte Reservoir Revised Lake Management Plan 1998
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L. Introduction;

Box Butte Reservoir located in Dawes County approxixmtely nine miles north of Hemingford,

- Nebraska was constructed in the 1940's under the supervxsnon of the United States Corps of
Engineers. It dams the Niobrara River which has its origin in southeast Wyoming approximately
60 miles to the northwest,. The reservoir and dam were designed for flood control, irrigation and
recreation. Recreation is managed by the Nebraska Game and Parks Commission and irigation
is managed by the M1rage Flats Irrigation District both under the supervision of the Bureau of
Reclamaﬁon : :
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The first introduction of ﬁsh was made on May 23, 1942 when. 7,820 3-6 inch bluegill were
stocked, From the initial stocking until 1963 a variety of species were stocked including large
numbers of brown and rainbow trout. These species did well in the reservoir since there were no
severe draw-downs and the reservoir contained enough water to be considered “trout

~ supporting”, Other carly day fish species stocked were largemouth bass, yellow perch, bullhead,
drum, crappie, walleye, channel catfish, northern pike and white bass.

- The fishery remained faitly good until the early 1_960'3.‘ Samplihg during this period indicated
that the carp were becoming quite numerous and were in the process of taking overthe reservoir,
In addition, the freshwater drum that had been stocked earlier were becoming stunted.

It was determined that the only way to improve the fishery was to renovate the reservoir and the
125 miles of Niobrara River above. In September 1965 the renovation was carried out using 495

gallons of liquid rotenone on the river and 5335 gallons on the reservoir, This was a treatment of
2.0 p.p.m. Eight thousand acre feet of water had been left in the reservoir, From the time of
construction until 1965 the reservoir nearly always had a minimum of eight thousand acre feet
left in the fall after the summer irrigation demand.

Restdcking of the renovateci reservoir st_arted shortly after the water detoxified. The first
stocking was on October 20, 1965 when 17,208 3-5 inch largemouth bass wete introduced.
Stocking continued through that fall and spring of 1966. Othet species included redear sunfish,
channe] catfish, smaltmouth bass, white bass, walleye and northern pike. The Niobrara River -
above the reservoir to the Wyomlng state line was restocked with brown and rambow trout.

“ Post renovation sampling in the reselvmr in 1967 indicated several posmve aspects had occurred,
First of all, the restocked species wete growing exceptionally well, Second, no catp had been
found in nearly two years, The last positive aspect was that a number of brown and rainbow
irout that had been stocked in the river above had mlgrated into the reservoir and had grown
phenomenally, These fish had been stocked in the river as 6-7 inch fish in October, 1965
following the renovation. They were found in the reservoir in September, 1967 as 16-20 inch
fish and weighed between 2-4 pounds. Because of thig, the Game and Parks Commission went
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into a crash program of stocking both brown and rainbow trout directly into the reservoir. Large
numbers of these two species were stocked from 1968 through 1972, Two problems oceurred
during this period that made this program a failure. The first was that the warmwater species that
had been stocked following the renovation were getting to the size that they were competing with
the trout for food and space. The second, and by far the most critical, was that the reservoir was
being drawn down lower than ever before. From 1946 until 1968 (23 years) the amount of water
left in the reservoir in'the fall following the summer irrigation demand averaged well over 8,000
acre-feet, Starting in 1969 and continuing through 1989 (21 years) there was never mote than
7,000 acre-feet left in the reservoir with the average at the end of the irrigation season being only -
2328 acre-feet for this period (Table 1), This, of course, elitinated the trout supporting water -
and the reservoir became strictly a warmwater fishery. Even though the trout stocking program.
turned out to be a failure, there was one positive aspect in th'1t there wete quite a few quality

frout caught from 1966 to 1970.

One can only speculate as to why the reservoir has not had adequate water over the past 28 years,
Some feel that good conservation practices on the watershed prevented the large runoffs and
floods that the river used to experience. Others feel that all of the center pivots that were put in
on the drainage starting in the early 1970's had an effect on the flow in the river. Still others feel
that we have simply been in a dry cycle, It is probably a combination of all three! Flow data
from the river on all three recording stations from the past 30 years was sent to Brad Newcomb
several years ago to see if there was a significant réduction. When Brad ran the data on h1s
computer his conolus:on was that statistically there was none!

Star_ti_ng in 1969 and continuing through 1989, Box Butte Reservoir had been difficult to manage
from a fishery aspect because of the severe draw-downs (Table 1), Compounding the problem
was the period of time in which this ocours, Most of the dewatering occurréd during a two-
month period (Table 2). This causés a serious flushing effect on the fish population.

In 1990 an agreement between the Nebraska Game and Parks Commission, the Mirage Flats
~ Irrigation District and the Bureau of Reclamation was signed into effect (See Attachments). This
limited the amount of water that could be used for itrigation. Prior to this agreement Box Butte
Reservoir suffered the most severe draw-downs of any reservoir in the State of Nebraska. After
spending many yeats salvaging fish below the dam after the water had been shut off it was
concluded that most fish loss occurs when the lake elevation reaches 3977 ms! and below. This
agreement restricted the Irrigation District from lowering the water level below elevation 3978
msl. In return for this agreement the Game and Parks Commission agreed to pay the Irrigation
District for that amount of water they could have used for irrigation, This agreement will last for
a petiod of thirty years,

The problem of majot draw-downs is not uncommon with that of other irrigation storage
reservoirs but because of the severity Box Butte Reservoir experiences, this agreement was
implemented. -According to data collected in 1988 for another project most reservoirs in the
State of Nebragka will spill less than half of their total pool for irrigation in one season. -
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However, Box Butte Reservoir had in the past years utilized over 90% (Table3). To compound
this problem, water loss occurs in approximately two months time causing a tremendous flushing
effect on the reservoit’s existing fish population (Table 2), Fishery personnel from the Game and -
Parks Commission determined that to build up a fish population the reservoir must not.be drawn

. below elevation 3977 msl for three consecutive years. During the period from 1964 to 1984 the-
reservoir has remained above this elevation for three consecutive years only once (Table 1). In
1985 following three years above this elevation Box Butte Reservoir was once again drawn down
well below elevation 3977 msl. The result was the greatest fish loss in the last twenty years,
when 28,262 game fish were salvaged in the river and returned to the reservoir. These fish

ranged in size from 1-2 inch bluegill and yellow perch to northern pike up to 18 inches and
largemouth bass to 16 inches. It is unknown how many were not salvaged and lost down river.

- During the period 1972 through 1997 stocking has been restricted to warmwater species.

111, Current Elshgges Information:

Gizzard shad were first introduced as adults in 1978 and on an annual basis startmg in 1981,
When this species was first introduced it was felt that they were not providing much prey due to-
the low numbers that over-winter in the reservoir, Collecting stomach samples from predator
fish during a partial survey in the summer of 1988 indicated young-of-the-year gizzard shad were
being utilized. It was concluded that the stocked adults do get off a good spawn and the progeny
was being used by the predators for forage. The problem is the high over-winter mortality rate
~on the stocked adults, It was determined from fall sampling both in years when shad had been
stocked in the lake and also years when they had not that to provide enough young-of-the-year -
gizzard shad for forage, adults would have to be stocked every year. Thus the stocking of adult
shad was eventually discontinued. It was also felt that we could achieve the same results using
panfish and also gain another sport fish. Both growth and Wr of the northern pike have dropped
slightly since shad stocking was discontinued, however, one can only speculate on the reason.
There are numerous yoy fish of various speeies available for forage. '

Bluegill were first introduced following the renovation in 1981 when 39,000 1-2 inch fish were
stocked in the fall. Another stocking was made in 1988 when 63,000 1-2 inch fish were stocked
in the spring. Additional stockings wete made in 1990 - 93,000, 1992 - 103,000, 1994 - 78,000, -
and 1997 - 80,000, This species of fish is usually not noted as a reservoir species, however, these
- stockings have provided another species for anglers to harvest plus additional prey for the
predators. Reproduction has been very limited as draw-downs usually oceur during bluegill
.spawning thus limiting the year class strength, No bluegill wete collected in 1997 due to the

~ large numbers of scales collected from other species, This will be the target species for 1998
sampling. Management plans at this time are to discontinue further bluegﬂl stockings until we -
get more data from the 1998 sampling.

Northern pike wete stocked the spring following the 1965 fall renovation and again the following
spring (1967). Both stockings were made with fingerling fish. The fish gtew exceptionally well
as do most species in a new or renovated lake. It was felt at the time of stocking that this species
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would have little long-term effect on the reservoir since it could be controlled through stocking.
Most large reservoirs have very limited pike spawning habitat hence a very limited population of
~northerns. Box Butte Reservoir became the exception. Once the carp were eliminated large
quantities of submerged aquatic vegetation staried to appear. As the reservoir water level was
lowered during the irrigation period, large mats of this vegetation (mainly chara) were left high
and dry on the banks. Instead of decomposing these mats stayed intact and as water floodéd back -
over them during the filling period (winter months) they became excellent spawning habitat for
the early spring spawning northern pike. As a result the reservoir has a good population of this
species, Management of the harvest of this species was attempted in January, 1986 when a 24
inch size limit was imposed. The strategy was to build up a population of bigger fish since most
fishermen were keeping anything they caught that was bigger than 14 inches. Compliance with
the regulation was excellent but the results were completely different fiom what we had hoped
for. Sampling the spawning population using frame nets in March, 1988 collected 288 fish, All
were under the legal limit of 24 inches except for one fish. The one legal sized fish was 24,1
inches long. It appeared that the minute a fish reached legal size it was harvested, so instead of
building up a population of fish that were quality size we were building up a large population of
fish under 24 inches. This put a strain on the prey base in the reservoir which meant decreasing
the number of bluegill, yellow petch and rock bass; and these are the species that the majority of
the people come to the reservoir to fish for. Consequently, this size limit was removed on
Januvary 1, 1990. Sampling in 1997 indicated that the age structure of the northern pike had
improved from the pre size limit era. Sampling in 1985 indicated that 93% of the sampled _
population consisted of age groups I and IT fish with the remaining 7% being age group III, Data
collected in 1997 indicated that 54% of the sampled fish were age group I and II while age
groups 111 and IV made up 40%. Just ever 2% were age V and older, At the present time there
are some people that want this lake managed as a trophy northern pike lake. This could probably
be achieved with a slot limit, Even though some states have not had much effect on pike '
populations using slot limits I feel that we could at Box Butte Reservoir. The question is are we
willing to sacrifice the panfish population to achieve it? If we were to put in. a slot limit with a
non-harvest slot from 20-30 inches we would be protecting fish from 2% years old to 6Y% years
old. To protect a pike population for 4 years would be at the expense of large number of panfish
unless a high percentage of them were harvested prior to the protected slot. During our 1997
sampling we collected 2 large pike in the 156 fish collected. Although no population estimate
has ever been attempted on Box Butte Reservoir it is assumed that the total northern pike
population excluding young-of-the-year fish is in the neighborhood of 4000 fish (this is only a
supposition based on conjecture). If this is true then our sample of 156 fish was approximately
4% of the total population. If our sample was an indication of the size range of the total
population this would suggest that there are 52 “memorable” pike in the lake, This would
indicate that this lake does now have a quality fishery and to change management schemes could
-~ seriously endanger the quality and quantity of the panfish fishery the lake now supports. The
other fact is that this reservoir was renovated neatly thirty-five years ago to remove among other
épemes a high populatlon of carp, We must be doing something right as the present carp
population remains very low. We need to study very carefully any drastic management change
for this species and this reservoir,


















NEBRASKA GAME AND PARKS COMMISSION . : ' 15:14 Friday; January 30, 1998 57
1997 STANDARD SURVEY.FOR Box Butte Reservoir (BOR) . : _ =

TABLE 13. EXPANDER AGE-1ENGTH SUMMARY INDICATING NMUMBER OF
FISH COLLECYED, AGED AND THEIR ABE DISTRIBUTION
WITHIN LENGTH

Lo

SPECIES = Black Croppie HETHODR = STD FRAME NET

ABE ] -

LENGTH FISH ABED : . )
GROUP  COLLECTED  FISH o 1 2 3 4 5 6§ 7 & ¢ w0 11 12 13 14 15 16 17 18
118 1 1 ; 1 . . : . . . . . . . . . . . . ) .
170 ¥ 1 . X i : . . . . . . . : : : : : ;. . .
130 2 z . . 2 - - . - . . . . - . . . . - . .
i9g I 1 . . . 1 . . . . N . . . . . . : : . :
Soa I T . X . R . i . X . . R . . . . . - : :

TOTALS 6 5 . T 3 1 . 1 . . .




NEBRASKA BAHE AND PARKS COMMISSION ' . i8:i4 Friday, January 30, 1998 &7
1997 STANDARD SURVEY FOR Box Butte Reservoir s(BUR) .

TABLE 15. WEIGHTED MEAN BACKCALCULATED LENGTH AT ASE WITH MEAN
. BACKCALCULATED LENGTH AT AGE FOR THE POPULATION.

SPECIES = Yellow Perch METHOD = STD FRAME NET

ASE
YEAR . N | - o
CIASS AGE X i 2 3 &4 5 6 7 & 9 1o 11 1z 13 14 15 16 17 18 19 20 2z
1996 1 7 7%
1995 2 118 6 161
159 3 "37 67 112 158
1593 % %1 69 117 1es 19
1992 5 2 63 189 166 2056 261 .
1991 & = 62 Iiz 166 219 260 282 ~
1989 & 1 - 62 111 176 262 _256 271 281 291‘
. POPULATION 65 116 165 216 252 277 281 291
. HEAMN (MM3
POPULATION 2 -4 2 ig & &
STANDARD
ERROR
POPULATION
SAMPLE 226 215 109 72 1 ¢ 1 1
SIZE °N*
POPULATION :
LENGTH 45 55 51 36 25 & 1o
INCREHENT

NOTE- N WAS DERIVED FROM AGE-LENGTH SUMMARY.



NEBRASKA GAME AND PARKS COMMISSION 15:1% Friday, January 30, 1998 53
- 1997 STANDARD SURVEY FOR Box Butte Reservoir (BOR) : i

TABLE 13. EXPANDED AGE-1ENSTH SUMMARY INDICATING NUMBER OF

FISH COLLECTED,. AGED AND ’!‘HEIR ABGE DISTRIBUTION
WITHIN LENGTH GROUPS

S?ECIES Yallo!-? Per't:h HETHOD = STD FRAME NET

ABE
LENGTH FISH AGED ’
SROUP  COLLECTED  FISH (o

[
(]
2]
o
n
L2
~
o
w
B
K

iz

[y
W™
et
wf

14 15 16 18

2 b . 2 . . . . . . . . R . . . . . . .
iio 8 7 . 5 3 .- - . - - - . . . . . - . . . .
120 is & . B 16 . . R . . . . . . . . . . . .
130 40 11 . . 49 - . . . . . . . . . . . . . . .
160 33 i1 . . 33 . . . . . . .- . . . . . . . . .
150 15 & . . is5 . T, - - - . . . B . . - . - . .
1689 e 9 . . 3 & . . . . . . . . . - . . . . .
170 5 E - . . 4 1 . L. . . . . . . - . . . . .
180 i1 ig . . . & 2 . . . . . . . . . . . . . .
190 g -] . . . 5 L3 . - . - .. - . . . . . - . .
200 is 310 . . . & 9 . . - . . . . . . . - . . -
219 15 16 . . . é g . . . . . . . - . . . - . .
226 12 16 . . . . 13 1 . . . . . . . . . . . . .
230 2 -2 . . - . 1 1 . . . R . . . . . . . . .
26¢ 7 7 . . . 1 1 4 . . . . . . . . . . . . .
258 .8 & . - . . z 4 1 . . . . . . . . . . . .
2560 3 z . . . . . 3 . . . . . . . . . . . . .
270 & G . . . . . 5 R . . . . . . . . . . . .
288 4 4 . . . . . 3 3 . . . . . . . . . . . .
29¢ 2 2 . . . . . 1 1l . . s . . . . . - . . .
300 3 3 . . . . . . 2 . 1 . . . . . . . R . .
310 3 3 . . . . . . © 3 . R . - . - . . . . . .
TOTALS 226 150 . 7  11s 37 51 22 8 . 1 . . - . . . . .




