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INTRODUCTION

The Niobrara River heads in the table lands of eastern Wyoming and
flows 786 kilometers (km) eastward across Nebraska joining the
Missouri River near the town of Niobrara, Nebraska. The Niobrara is
the largest Missouri River tributary between the last two mainstem
impoundments (Lake Francis Case and Lewis and Clark Lake).

Fish movement up the Niobrara is prevented by Nebraska Public
Power District’'s (NPPD’s) Spencer Hydroelectric Dam, 63.3 km up-
stream from the river mouth. The lower reach of the river is turbid
and carries a considerable load of sand, silt, and organic debris into the
Missouri River. The mean annual flow is 49.5 m3/s. The mean annual
flow through Spencer Dam for the period September 1976 through
September 1977 was 37.7 m?/s. Silt, sand, and debris settle into the
reservoir behind Spencer Dam. Periodic flushing is needed to prevent
damage to the turbines. Quarterly flushings have resulted in significant
fish kills downstream from Spencer Dam (Hesse 1976, Hesse 1977,

Wallace 1976).
Niobrara River fish populations have not been studied previously.

In contrast, the fishery of the Missouri River-Lewis and Clark Lake
system was studied by the U.S. Fish and Wildlife Service from 1962-
1974 (Walburg 1976). Walburg alluded to the beneficial relationship
that potentially exists between the Niobrara and Missouri river systems.

The fishery in Lewis and Clark Lake has been declining since 1959
for reasons that are well defined (Walburg 1964, Walburg 1976). The
Niobrara is a major tributary and may offer a better spawning and
nursery environment than the Missouri-Lewis and Clark system. This
study was designed to distinguish the relationship existing between
the fisheries of these two systems and establish a baseline of life history
data for Niobrara fishes for future reference. This information is
especially valuable, since proposals by the U.S. Bureau of Reclamation
would create an impoundment on the Niobrara (O’Neill-Norden Dam
Irrigation Project) approximately 208 km upstream from the mouth of
the river. Should this project become reality, flows in the Niobrara at
Norden, Nebraska, would be reduced from the 21.9 m® /s mean annual
flow for the period 1964-73 (Nebraska Natural Resources Commission
1976). Projected flow through Norden Dam would be 5.7 m? /s for 60%
of the time (personal communication with Roger Andrews, U.S. Bureau
of Reclamation). Reduced flow will surely restrict fisheries habitat in
the lower Niobrara. If the Niobrara River is a significant contributor to
the fishery of the Missouri River - Lewis and Clark Lake system, a loss
of fish habitat in the Niobrara could have a detrimental effect on the
fishery of the larger system. Collection of data at this time will aid in
the assessment of such losses if they occur.



METHODS

Fish were sampled from the Niobrara and Missouri rivers in August,
September, and October of 1976 and monthly from April through
September of 1977. All efforts were geared to sampling channel cat-
fish (/ctalurus punctatus), sauger (Stizostedion candense), walleye (Sti-
zostedion vitreum vitreum), young-of-the-year of all species, and forage
fishes.

Cheese-baited hoopnets, seines, plankton nets and explosives were
used to collect fish from the Niobrara. Six stations were established
between the mouth and Spencer Dam (Figure 1). The stations and
their distance from the mouth of the Niobrara include:

Station 1: Downstream from U.S. Highway 12 bridge — 1.6 km

Station 2: Upstream from U.S. Highway 12 bridge — 2.2 km

Station 3: South of Verdel, Nebraska —— 24.2 km

Station 4: South of Lynch, Nebraska — 45.0 km

Station 5: South of Bristow, Nebraska —— 56.2 km

Station 6: South of Spencer, Nebraska —— 63.0 km

Station 7 was established in April 1977, 3.7 km upstream from
Spencer Dam and 66.7 km from the mouth of the Niobrara.

Hoopnets were 0.61 meters in diameter and 3.05 meters long with
25 mm mesh (square measure) throughout. These were baited with yel-
low cheese trimmings and fished for two nights each month at each
station on the Niobrara. The number of nets fished varied with water
conditions, so catch per net per night was used as a standard unit of
comparison. All catfish captured were weighed (grams) and measured
(mm total length, TL). Channel catfish 200 mm TL or longer were
tagged with a modified Carlin tag (Carlin 1954). Tags were 0.45 mm
diameter stainless steel wire bridle, placed through the musculature
below the dorsal fin. A 26 mm extention of this bridle carried a 14
mm X 8 mm oval-shaped, vinyl tag with a return address.

A standard seine haul (25 meters) was made at each station on the
Niobrara once each month, unless water flucuations prevented use of
the seines. All seines were 10 meters long, 1.2 meters deep, and 6 mm
mesh including a central bag. All fish captured were preserved and re-
turned to the laboratory for identification and enumeration.

Ichthyoplankton and zooplankton drift was sampled twice each
month from April through August 1977. The need to sample in shal-
low water prompted construction of plankton nets with a rectangular
mouth. Nets were 1.37 m long with a mouth surface area of 0.114
m?, mesh size was No. 0 Nitex mesh (0.571 mm apertures). A station
sample consisted of two, 15-minute sets. The nets were anchored in
the current and each carried a calibrated, General Oceanics Model 2030
flowmeter suspended in the mouth of the net. Samples were preserved
in 10% formalin, returned to the laboratory, and stained with Rose
Bengal.
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© Figure 1. Niobrara and Missouri River sampling stations, 1976-1977.



