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Angler Use and Fish Community Dynamics in the Middle Loup and Loup River Basins
and Sherman Reservoir.

INTRODUCTION

The Loup Basin located in central Nebraska encompasses 97,472 km® containing
2,602 km of streams (Bliss and Schainost 1973). The Loup Basin contains seven major rivers
systems including the South Loup, Middle Loup, Dismal, North Loup, Calamus, Cedar and
Loup rivers. In addition, there are three major reservoirs within the basin including Sherman
(off-stream of Middle Loup River), Davis Creek (on Davis Creek) and Calamus (on Calamus
River). Sherman and Calamus reservoirs are Bureau of Reclamation (BOR) projects built
primarily to supply irrigation water to irrigation districts in the watershed, and provide a
limited amount of flood control. Milburn Diversion Dam diverts water from the Middle Loup
River into the Sargent Canal for use by irrigators served by the Sargent Irrigation District.
The Arcadia Diversion Dam also diverts water from the Middle Loup River through the
Sherman Feeder Canal which transfers water to Sherman Reservoir where it is stored prior to
delivery via canals to irrigators served by the Farwell Irrigation District. The present water
service contracts between the BOR and the Sargent and Farwell irrigation districts will expire
starting in 1999. At the present time, the BOR has initiated a title transfer process that could
possibly result in the transfer of the water projects up for water service contract renewal to
the irrigation districts. As part of this new initiative the BOR will continue to develop a
Resource Management Assessment (RMA) for the Middle Loup River and Loup River basins
to identify management alternatives for these streams and Sherman Reservoir. The North
Loup River and South Loup River basins were not to be evaluated as part of the present
process.

Development of the RMA requires the collection and evaluation of a variety of
resource data on the Middle Loup and Loup rivers and associated reservoir. The Nebraska
Game and Parks Commission (NGPC) has management responsibility for these aquatic
systems in terms of outdoor recreation use and fisheries resources. Fisheries managers from
NGPC have performed a limited number of standard fish community surveys on Sherman
Reservoir. However, information on fishing pressure, catch and harvest is totally lacking. An
angler use survey has never been performed on this reservoir. Very little fish community
data is available for the Middle Loup, Dismal, and Loup rivers beyond that provided by the
statewide stream survey performed on this basin during 1972 (Bliss and Schainost 1973). The
only angler use information available has been gathered by statewide telephone and mail
surveys performed by the Nebraska Annual Social Indicators Survey (NASIS) as reported in
Zuerlein (1984). Current information is required concerning the status of fishery resources
and use by the public for completion of the BOR objectives and effective management of the
watershed.

OBJECTIVES
This project assesses the present condition of the reservoir and riverine fisheries in the

Middle Loup, Dismal and Loup river basins in Nebraska. During 1996, the study collected
data on the following specific objectives:




1. Document on a seasonal basis the total fish community structure, distribution and age-
growth dynamics in the Middle Loup, Dismal, and Loup rivers. In conjunction with these
analyses, available fish habitat will be characterized.

2. Document the mtens1ty and seasonality of sport fishing and harvest in the Middle Loup,
Dismal, and Loup rivers.

3. Document the intensity and seasonahty of sport fishing and harvest associated with
Sherman Reservoir,

4. Document sport fish abundance, age distribution and growth dynamics associated with
Sherman Reservoir.

Upon dicussion with the BOR and some preliminary sampling in two irrigation canals, the
following fifth objective was eliminated from this project and attempts made to initiate a
separate project specifically targeting this objective.

5. Evaluate the use of a diversion screen system on sport fish loss into irrigation diversion
canals.

The lengthy river stretches examined in this project under Objectives 1 and 2 were
chosen based on the opinion of Nebraska Game and Parks Commission fisheries managers
that they may provide important angling opportunities for either channel catfish or trout. The
presence of diversion structures on the Loup River at Genoa and on the Middle Loup River at
Arcadia and Milburn may act as barriers for fish migrating upstream. Data resulting from
angler use surveys on these stretches of river will be used to estimate angler use and harvest.

METHODS

Objective 1: Document fish community structure in the Middle Loup, Dismal, and Loup
rivers.

- We sampled the fish community and measured habitat parameters at 15 permanent
sampling stations along the Dismal, Middle Loup and Loup rivers in Nebraska (Table 1).
Three stations are located on the Dismal River between the Highway 97 bridge downstream
to the Halsey National Forest. Seven stations are located on the Middle Loup River from
Mullen downstream to Boelus. The remaining five stations are located on the Loup River
from the Loup Junction Wildlife Management Area downstream to the Columbus City Park.
Seasonal sampling goals consisted of collections at each station (as conditions permitted)
during four periods: '

Period 1 = spring (April-May) Period 2 = early summer (June-July)
Period 3 = late summer (August-September) Period 4 = autumn (October-November)



We collected fish using a combination of electroshocking, seining and hoop netting.

A portable backpack electroshocking unit allowed fish collections from all major habitat types
along the river. Typically, three 10-minute timed electroshocking runs were performed per
station during each sampling period. We used an 8-m x 2-m bag seine (6.25-mm mesh) to
collect fish from main channel areas. Four, approximately 100-m measured seine hauls were
performed per station during each sampling period. We set four cheese-baited hoop nets
overnight at each station per sampling period. We used 25.4-m mesh mini hoop nets (0.6-m
tall hoops) to sample the shallow waters of the Loup Basin and to standardize our collections
with studies in other river basins in Nebraska. The use of each of these techniques at each
station depended upon the availability of sufficient discharge and appropriate habitat.

A delay in receiving final approval for the project resulted in an inability to sample
during the spring of 1996. Therefore this report covers collections made from three sampling
periods ranging from early summer through autumn of 1996.

All small cyprininds and juveniles <100 mm total length (TL) of larger species
collected by electroshocking and seining were preserved in the field with 5% formalin.

Larger species were identified, measured to the nearest 1 mm TL and weighed to the nearest
1 g wet weight and subsequently released at their collection site. Scales or spines were
collected from a representative subsample of game species for age and growth determinations
prior to the fish being released back into the river. We identified, measured and weighed the
preserved fish collected by these two methods in the laboratory. We identified, measured
and weighed fish collected by hoop nets in the field prior to being released. Fish greater than
250 mm TL that were caught at any station, by any collection method, were marked with
numbered Floy tags prior to release to allow collection of movement data along the rivers.

We characterized the physical habitat present at each sampling stations following
general methods described by Bovee (1982). Habitat parameters including depth, water
velocity, substrate type, and cover type were assessed at 1.27 meter intervals along transect
line spanning the width of the river channel. Three to five transects were run at each station
dependent upon channel width. Mean channel width was calculated based on the bank to
bank lengths of each transect line. Depth and mean column current velocity were recorded at
each transect point using a graduated wading rod fitted with a pygmy current meter and
headphone. We measured velocity at 0.6 x depth. Substrate present at each transect point
was evaluated visually and the percent composition of each of four general particle size
groups (i.e. silt, sand, gravel and rock) recorded. Discharge (cubic feet per second, cfs) was
estimated for each sampling period at each site based on mean depth, mean width and mean
current velocity measured across all transects at the station. In cases when these habitat
parameters were not measured due to high water levels, visual estimates of discharge were
recorded based on calculated discharges at adjoining sampling stations. Summary statistics by
sampling period for each habitat parameters were calculated as the mean across all
observations taken at each station. Period means for each station were averaged to obtain an
overall habitat summary.

Length-weight relationships and relative weight indices (W,) will be computed for all
fish collected following Jerald (1983) and Anderson and Gutreuter (1983). Size structure of
the fish populations will be evaluated using length frequency distribution indices such as
Proportional Stock Density (PSD) and Relative Stock Density (RSD) following Anderson and
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Gutreuter (1983) and Gabelhouse (1984). Scales removed for age determination will be
impressed onto thin plastic slides. Pectoral spines collected from catfish will be processed as
described by Sneed (1951). The resulting impressions and spine sections will be viewed
using a microprojector, aged and measured. Data on fish age, length, distance to each
annulus and distance to scale or spine edge will be entered into a Nebraska Game and Parks
Commission computer program for backcalculations of fish growth. Standard intercept values
(C) for use in backcalculations of lengths at age will follow Zuerlein and Taylor (1985).

Objective 2: Document sport fishing and harvest in the Middle Loup and Loup rivers

During 1996 a progressive-count access point angler use survey was employed within
the Loup Basin to document fishing pressure, catch, harvest, and angler perceptions of the
fishery. The survey followed a stratified multi-stage probability sampling regime (Malvestuto
1983; Newcomb 1992) using computer programs for creel design, sampling and analysis
produced by the Nebraska Game and Parks Commission. The study area in the Loup Basin
was divided into three survey sections due to logistical constraints (Table 2). The first
section consists of nine access points along the Loup River stretching from the Columbus
River Bridge (Hwy 81) upstream to the Loup Junction WMA. The second section consists of
a series of six access points along the Loup River Power Canal from its confluence with the
Platte River at Tailrace Park upstream to Headworks Park near Genoa. This section was
surveyed in conjunction with the Middle Loup River. The third section consists of 13 access
points in the Middle Loup River from the St. Paul River Bridge just upstream of the
confluence with the North Loup River, upstream to the Milburn Diversion. Although initially
we intended to establish survey points on the Dismal River, these were dropped from the
present study for both logistic reasons and the extremely low number of anglers we percieved
that could be contacted in this reach. In addition it was felt that the addition of the power
canal survey would result in a greater representation of anglers using the sections of the basin
we were surveying. ’

Each river section was treated separately during the ‘analysis. Due to the late start of
the project in 1996, the two river sections were sampled monthly between May and October.
Since the Loup River Power Canal was added to the project after the Loup River survey had
already begun, it only ran from July through October. This corresponds closely to the time
period anglers use this canal associated with the irrigation season. We assigned each access
point a sampling probability which determines the amount of time allocated to it during each
creel count. Each river section was surveyed for 10 days per month. We stratified the
number of survey days per month by day with six counts on weekdays and 4 counts on
weekends. Each survey day is further stratified into two time periods: sunrise to zenith
(morning), and zenith to sunset (afternoon). During each count the creel clerk records the
number of bank anglers, boats and boat anglers present on the river at and around the access
point. In addition, clerks will interview anglers to collect information on fishing effort,
number, type and size of fish captured and harvested, and angler perceptions on the quality of
their fishing experience. '

Objective 3: Document sport fishing and harvest in Sherman Reservoir
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During 1996 a roving creel survey was employed on Sherman Reservoir to document
fishing pressure, harvest, and angler perceptions of the fishery. The angler use survey
followed a stratified multi-stage probability sampling regime designed using computer
programs produced by the Nebraska Game and Parks Commission. We surveyed each
reservoir a total of 10 days per month between April and October with the number of survey
days stratified with six counts on weekdays and 4 counts on weekends. Each creel day is
further stratified into two time periods: sunrise to zenith (morning), and zenith to sunset
(afternoon). During each count the creel clerk will record the number of bank anglers, boats
and boat anglers present on the reservoir. In addition when time permits, clerks will
interview anglers to collect information on fishing effort, number, type and size of fish
captured and harvested, and angler perceptions on the quality of their fishing experience.

Objective 4: Document sport fish abundance, age distribution and growth dynamics in
Sherman Reservoir

We performed a standard survey of the sport fish populations in Sherman Reservoir
during 1996 to determine the species composition, size structure and growth dynamics of the
fisheries. Survey sampling follows standard Nebraska Game and Parks Commission protocols
(Zuerlein and Taylor 1985). Dependent upon the target species and the ability to effectively
use each technique, either gill nets, frame nets, and/or seining will be used to sample fish.
Fish abundance is reported in terms of catch per unit effort (CPUE) by gear type as follows:
number of fish caught per net-night set for gill nets and frame nets; number of fish caught per
seine haul. All fish collected are measured for total length. Sampling goals for Sherman
- Reservoir consist of the following:

a. Standard experimental gill nets
- minimum of 4 net sets up to number of sets needed to achieve target goal
- target goal is CPUE estimate with 80% confidence interval around mean
(alpha-level = 0.2)

b. Frame nets
- minimum of 4 net sets up to number of sets needed to achieve target goal
- target goal is CPUE estimate with 80% confidence interval around mean
(alpha-level = 0.2)

c. Seining with 33-m wide by 2-m tall, 6.25-mm mesh bag seine
- 10-20, 90-degree arch seine hauls
- performed during August for collection of gizzard shad data

We weighed a subsample of fish collected and removed hard structures (i.e. scales or spines)
for age and growth analyses from five fish for each 10 mm size category. Analysis of fish
population structure, age and growth data will follow the procedures outlined above under
Objective 1.

Objective 5: Evaluate the use of a diversion screen system on sport fish loss into 1mgat10n
diversion canals



In order to assess what fish were present in irrigation diversion canals, we sampled
both the Sargent Canal and Sherman Feeder Canal using backpack electrofishing, hoop nets
and bag seines as described in Objective 1 above.

RESULTS AND DISCUSSION

The following presentation and discussion includes data summarized and analyzed to
date from the 1996 collections. Emphasis is placed on a description of the community
composition and relative abundance of fish, habitat availability and angling effort, catch and
harvest for each system sampled. As data analyses continue during the spring of 1997,
additional information on fish size structure, age and growth dynamics and angler use will be
available. This information will be included in the final project report.

Objective 1: Document fish community structure in the Middle Loup, Dismal, and Loup
rivers.

Fish Community Structure

During 1996, we collected a total of 14,136 fish comprising 38 species from
the main channel of the Republican River in Nebraska (Table 3). Backpack electroshocking
was the most successful sampling technique collecting 63,950 fish from 38 species while
seining yielded 2,527 fish from 18 different species, and hoop net sets captured 265 fish from
9 species. A complete breakdown of these fish collections for each sampling station by
collection period, gear type and species is included in Appendix A. Seasonal trends in
relative abundance will not be addressed at this time. Annual summaries by gear type for
species collected by station are presented in Tables 4-6 and discussed below.

Eleven species represented at least 1% by numbers of the fish collected by
electroshocking in the Loup Basin during 1996 with four species (red shiner-25.7%, sand
shiner-20.8%, fathead minnow-15.2% and brassy minnow-13.6%) representing 75.3% of the
total (Table 4). Other less common species occurring throughout the Loup Basin included
western silvery minnow (6.3% of total), bigmouth shiner (3.9%), river carpsucker (3.2%),
river shiner (1.6%), longnose dace (1.3%) and emerald shiner (1.1%). Most of these species
exhibited a broad distribution and were found at most sampling stations. However, some
species tended to be more abundant in the eastern, downstream portions of the Middle Loup
River and Loup River (i.e. western silvery minnow, river shiner, river carpsucker and emerald
shiner) than in the western, upstream portions of the basin such as the Dismal River and
upper Middle Loup River (i.e. longnose dace). Ten species were represented by collections of
10 or less individuals (<0.1% of total fish collected by numbers) and generally showed
limited distributions. These included goldeye, pearl dace, finescale dace, black bullhead,
yellow bullhead, flathead catfish, sunfish hybrid, white crappie, lowa darter and yellow perch.

Three species represented 86.5% by numbers of the fish collected in bag seining in the
Loup Basin during 1996 (Table 5). Red shiner and sand shiner were captured at most stations
and accounted for 63.2 and 10.3 percent of total fish collected, respectively. In contrast,
bigmouth shiner (13.0% of total) were mainly seined from two stations (Bowman Lake SRA
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and Halsey National Forest) with only a few individuals appearing at each of the other seven
stations it was collected from. Brassy minnow (4.35% of total) and fathead minnow (1.78%)
were caught by seining at stations from each river section, however emerald shiner (2.97% of
total) was captured primarily at Loup and Middle Loup stations while speckled chub (1.23%)
and flathead chub (1.07%) were sampled only at the Loup River stations.

Cheese-baited hoop nets are typically set in rivers to selectively collect fish such as
catfish, carp and suckers which depend on a highly developed sense of smell to locate prey.
A total of 265 fish were collected in 180 net-nights of sampling (mean CPUE = 1.47 fish/net)
comprising nine species. Channel catfish were the most abundant species captured in hoop
nets set in the Loup Basin and represented 90.2% of the total catch by numbers during 1996
(Table 6). This species was captured at all Loup River stations and those Middle Loup River
stations below the Milburn Diversion. No channel catfish was collected above the Milburn
Diversion in 72 net-nights of effort in the upper Middle Loup or Dismal rivers. Only one
channel catfish was caught at the station above the Arcadia Diversion and below the Milbumn
Diversion in 12 net-nights of effort. It is apparent that the two mainchannel diversion
structures on the Middle Loup are acting as migration barriers to channel catfish. Of the
remaining eight species, only white suckers (7 fish; 2.64% of total) were collected at more
than three stations. Only 12 fish were collected in 84 net-nights of effort above the Arcadia
Diversion station. The lowest CPUE of all stations which yielded fish was 0.08 fish/net at
Mullen. No fish were captured in hoop nets near the Halsey National Forest station. The
highest CPUE values were 7.75 fish/net just below the Arcadia Diversion.

Fish Tagging
We tagged a total of 145 channel catfish and 2 flathead catfish greater than 250 mm in

the Loup Basin during 1996. A total of 4 tagged fish were either caught by anglers who
returned the tags, or were fish we resampled for a total recapture rate of 2.7% for the year
(Table 7). All of the recaptured fish were channel catfish ranging in size from 264 mm to
410 mm, two of which were tagged at the Arcadia Diversion and two tagged at Boelus. All
four channel catfish were recaptured in the same areas they were released.

Habitat Availability .

Habitat measurements made at regular intervals along multiple transects per sampling
station were used to compute mean habitat values representative of each site in the river
reaches of the Loup Basin. These mean habitat parameters are summarized by sampling
period by station in Appendix B. An overall mean was then calculated for each station across
sampling periods and presented in Table 8. Due to very high water levels in the Loup River
during the third and fourth sampling periods, we were not able to obtain habitat
measurements at three sites (i.e. Loup Junction WMA, Palmer, and Fullerton). ‘Therefore,
since only habitat data from sampling period two was collected (refer to Appendix B; Table
B1) no annual means for these three sites were calculated These "annual” values are
indicative of river conditions during the dates we sampled, and care must be taken when
extrapolating them to represent the entire year. They do not necessarily reflect the entire
range of habitat parameter variability that might be measured if sampling had been done on a
more frequent basis. However, they do represent our best available estimates at this time.
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Mean discharge estimates for 1996 generally increased along the Dismal River and
upper Middle Loup River as you move downstream but the irrigation diversions at Milburn
and Arcadia have an obvious negative impact (Table 8). Estimated mean discharge rates
measured at these upstream sites ranged from 93.5 cfs at Hwy 97 Bridge on the Dismal, up to
1,065.6 cfs at the site below the Milburn Diversion. Discharge levels decline dramatically
below the Arcadia Diversion but increase again in the Loup River sites following the
confluence of the Middle Loup and the North Loup rivers near the city of Loup Junction. The
relatively high discharge rates from Loup Junction down through Fullerton must be qualified
in that discharge was not physically measured during periods three and four at these sites, but
visually estimated (see Appendix B) due to high water levels limiting sampling. Discharge
levels dropped significantly at the Genoa site in the Loup River due to the irrigation diversion
in this reach which feeds water to the Loup River Power Canal through Lake North and
Babcock.

Mean depth of the channel tended to be greater in the upstream sites with the
shallowest mean depth just below the Arcadia Diversion (0.61 ft) and the deepest at Thedford
on the Middle Loup (2.08 ft). Mean current velocity was also greater at the upstream sites
and declined in the lower portions of the basin. Mean current velocities ranged from 2.44
f/sec at Thedford down to 0.79 fi/sec just downstream of the diversion at Genoa. These
trends in mean depth and current velocity appear to be related to mean stream width which
tended to increase as you move downstream in each of the river reaches. The narrowest
mean channel widths were measured at Hwy 97 Bridge on the Dismal (31.9 ft) and at Mullen
on the Middle Loup (38.2 ft), while the widest channels measured were at the Milburn
Diversion site in the Middle Loup (mean of 430.3 ft) and at Fullerton on the Loup (Period 2
mean 605 f; Table B1). The predominant bottom substrate at all sampling stations was sand
which comprised between 79 and 94 percent of the observations. Silt and gravel substrates
were consistently present at all stations making up the remainder of the observations taken
along the transects. These two substrate types represented over 20% of available habitat at
only one station (i.e. Mullen) during 1996. Silt comprised between 3 and 13.0% of the
available substrate along the river while gravel represented 0 to 11% of available substrate
throughout the basin and occurred in the highest percentage of observations in the upper
Middle Loup sites (at and above the Milburn diversion through Mullen). Although rock
substrate (primarily man-made concrete) was present in the river its frequency of occurrence
is quite low and generally associated with bank stabilization structures.

Characteristics of the fish population and associated habitat parameters indicate that
the Loup Basin rivers are somewhat typical of rivers found in the agriculturally impacted
areas of the central Great Plains grassland ecosystems. These reaches tend to be relatively
shallow, exhibit low current velocities and are primarily sand-bottomed rivers. The discharge
levels are tend to be consistent throughout the year and are impacted by strong rain events.
They host a fish assemblage predominated by a number of widespread, generalist species (i.e.
red shiner, sand shiner, fathead minnow, river carpsucker, channel catfish, etc.) with a few
species that exhibit more limited distributions (i.e. brassy minnow, emerald shiner, bigmouth
shiner, longnose dace, pearl dace and finescale dace).



Objective 2: Document sport fishing and harvest in the Middle Loup and Loup rivers

For logistical reasons, we divided the Loup Basin study area into three reaches for the
purpose of conducting an angler use survey (Table 2). The Loup River reach stretches for
259.5 km from its mouth entering the Platte River near Columbus upstream to the confluence
with the South Loup River near Boelus. The Loup River Power Canal runs for 55.2 km from
the Genoa Diversion downstream to where it enters the Platte River below the confluence of
the Loup and Platte rivers. The Middle Loup River extends for 326.7 km from its confluence
with the South Loup River near Boelus upstream to its headwaters in Cherry County. Survey
results from these reaches will be discussed separately below.

Loup River
We estimated a total of 1,401 anglers spent 1,751 hours fishing in the Loup River

between May and October during 1996 (Table 9; Figure 1). This corresponds to
approximately 1.15 anglers/ha and 1.44 hours/ha fishing in this reach (Figure 2). Angling-
effort declined from May to June before increasing to a maximum effort for the year of 0.49
hours/ha in August comprised of 0.39 anglers/ha. Approximately 70% of the anglers counted
and their hours spent fishing occurred between June and August. Anglers caught an estimated
total of 793 fish during the sampling period, of which 399 fish (50.3%) weighing 264.8 kg
were harvested (Figure 3). Catch increased from zero in May to a maximum level during
June followed by a quick decline over the next three months to zero again in September.
Approximately 68.1% and 27.7% of the angler catch and 45.1 and 54.9% of the harvest
occurred in June and July, respectively. Anglers harvested only 33.3% of the fish caught in
June compared to 100% of those caught in July. Catch rates were highest in June at 0.25
fish/hour but declined over the next three months resulting in an average of 0.071 fish/hour
for the entire period (Figure 4). Anglers harvested approximately 0.034 fish/hr which yielded
0.024 kg/hr for the survey period.

A total of four species of fish were caught by anglers in the Loup River reach during
May through October 1996 but only two of these were harvested to some degree (Table 10).
Creek chub and black bullhead were caught but not kept by anglers. Channel catfish
dominated angler catch during 1996 comprising 71.0% of the total number of fish caught.
Creek chub, black bullhead and green sunfish made up the remaining 15.1, 7.6 and 7.6% of
the catch, respectively. Approximately 60.3% of the channel catfish were harvested
representing 98.4% of the total weight anglers kept. In contrast, although 100% of the green
sunfish that were caught were harvested, this made up only 1.6% of the total weight of fish
harvested by anglers.

Loup River Power Canal

Early in the study period while performing the angler survey on the Loup River, we
noticed that a large number of anglers were beginning to move over to fish in the Loup River
Power Canal instead of the river. Therefore, in July we initiated an access point survey of
the power canal to be run in conjunction with the Loup River survey. This resulted in an
important modification in the project since the first years data suggests that the Loup River
supported far less fishing pressure and catch than that seen along the Loup River Power
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Canal. We estimated that approximately 6,172 anglers fished a total of 12,343.1 hours in this
area between July and October during 1996 (Table 11; Figure 1). That represents an effort of
only 67.82 hours/ha and 33.91 anglers/ha for this limited survey period (Figure 2). Angler
effort decreased from a maximum during July throughout the remainder of the year. Effort
ranged from 5,971.1 hours by 2,985.5 anglers in July down to 565.1 hours by 282.6 anglers
in October. Anglers caught an estimated 10,179 fish during 1996 of which 4,999 fish (49.1%
of total) weighing 1,895.7 kg were harvested (Figure 3). Catch decreased from a maximum
in July of 4,777 fish, then declined quickly through the end of the survey period. No fish
were caught in October. Number of fish harvested each month was similar throughout the
summer with anglers harvesting 1,773.4 fish in July (35.5% of total), 1,485.6 in August
(29.7%) and 1,739.8 fish in September (34.8%). The percentage of fish caught that were
harvested each month was greatest in August (56.5%). The overall catch rate of 0.867 fish/hr
seen in the Loup River Power Canal was an order of magnitude higher than the 0.0710 fish/hr
seen in the Loup River (Figure 4). In addition, anglers harvested fish faster in the power
canal (0.442 fish/hr) than in the river (0.037) and the weight of fish yielded was also more.

Eleven species of fish were caught by anglers in the Loup River Power Canal during
July through October in 1996, however all but three of these fish, skipjack herring, white
sucker and green sunfish, were harvested (Table 12). Four species dominated the catch by
anglers in the Loup River Power Canal accounting for 92.2% of the catch by numbers, 90.6%
of the harvest by numbers and 88.2% by weight. Freshwater drum was the most abundant
species caught in the creel (3,299.1 fish; 32.4% of total), with 58.7% of the drum harvested.
Crappie, channel catfish and white bass were next in abundance comprising 24%, 19% and
16.9% of the total catch, respectively, and yielding 12.1%, 13.7% and 26.0 % of the harvest,
respectively. Although only a small number of goldeye, common carp and river carpsucker
were caught all of them were harvested.

A distinct difference exists between these two reaches which are side by side in the
Loup Basin. During the survey period (only four months in canal versus six in river) anglers
expended more effort, catch more fish and harvest greater numbers and weight of fish in the
smaller power canal than in the river. Fewer species are part of the creel in the Loup River
than in the canal and CPUE estimates for both angler catch and harvest were lower. This
may in part be explained by the inclusion of the Tailrace Park area as one of the canal's
access points. This access point is right at the confluence of the power canal and the Platte
River which represents a major fishing attraction for the area. In addition, the Columbus
Power House access point is right below lakes North and Babcock which probably act as
source pools for the canal below.

Middle Loup River

We estimated a total of 3,110 anglers spent 8,905 hours fishing in the Middle Loup
River between May and October during 1996 (Table 13; Figure 1). This corresponds to
approximately 1.54 anglerstha and 4.40 hours/ha fishing in this reach (Figure 2). Angling
effort increased from May to a maximum of 1.5 hours/ha (0.52 anglers/ha) in June before
declining to a minimum effort for the year of 0.04 hours/ha in September comprised of 0.01
anglers/ha. Approximately 69.8% of the anglers counted and their hours spent fishing
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occurred between June and August. Anglers caught an estimated total of 8,950 fish during
the sampling period, of which only 1,433 fish (16.0%) weighing 602.3 kg were harvested
(Figure 3). Angler catch was greatest during May, June and July period accounting for
40.5%, 22.2% and 26.7% of total, respectively, before a quick decline over the remainder of
the survey period. Anglers harvest ranged from only 9.3% up to 24.6% of the fish caught in
May through August with no fish kept in the last two months of the survey. Catch rates
mirrored trends seen in number of fish caught with the highest rates in May at 1.724 fish/hour
but declined over the next few months resulting in an average of 0.991 fish/hour for the entire
period (Figure 4). Anglers harvested approximately 0.152 fish/hr which yielded 0.064 kg/hr
for the survey period.

A total of ten species of fish were caught by anglers in the Middle Loup River reach
during May through October 1996 but only four of these were harvested to some degree
(Table 14). White sucker, black bullhead, white bass, bluegill, sunfish hybrid and largemouth
bass were caught but not kept by anglers. Channel catfish and white bass dominated angler
catch during 1996 comprising 72.4% and 15.7% of the total number of fish caught,
respectively. Common carp, creek chub and crappie made up 4.1%, 1.2% and 7.6% of the
catch, respectively. Approximately 18.4% of the channel catfish caught were harvested
representing 74.2% of the total weight of fish anglers kept. Common carp made up 21.9% of
the total weight of fish harvested by anglers.

&

Objective 3: Document sport fishing and harvest in Sherman Reservoir

We surveyed angler use and harvest from April through October 1996 on Sherman
Reservoir as part of the present project. We estimated a total of 11,231 anglers spent
59,581.1 hours fishing Sherman Reservoir during April through October 1996 (Table 15; Fig.
1). This corresponds to approximately 9.75 anglers/ha and 51.72 hours/ha fishing pressure
(Fig. 2). Angling effort increased rapidly from April through June then declined slowly
through the summer to the lowest levels of the survey period in October. A maximum
fishing effort of 13.32 hours/ha was seen in June comprised of 2.51 anglers/ha.
Approximately 58.1% of the anglers counted and their hours spent fishing occurred between
June and August. Anglers caught an estimated 35,934 fish during the survey period, of which
14,755 fish (41.1% of total) weighing 4,862.3 kg were harvested (Figure 3). Catch followed
the same general trend as seen with effort with the peak in catch during June. Anglers
harvested more fish (3,796) and a greater percentage of fish caught (54%) in May compared
to any other month. Only 32.4% of the 10,111 fish caught in June were harvested (Table 15).
Catch rates increased to a maximum in May (0.770 fish/hour) then declined throughout the
summer until a second peak in September (0.677 fish/hour) and averaged 0.636 fish/hr for the
entire survey period (Fig. 4). Anglers harvested 0.290 fish/hr which yielded 0.092 kg/hr for
the entire period. As noted above harvest peaked during May at a rate of 0.478 fish/ha and
0.121 kg/ha.

A total of 10 species of fish were present in the Sherman angler survey during 1996
and all of these were harvested to some degree (Table 16). Crappie and walleye dominated
angler catch in Sherman representing 37.5% and 29.4% of total number of fish taken,
respectively and comprising 53.9% and 4.7% of the harvest by numbers and 27.1% and
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15.3% by weight, respectively. Channel catfish was the third most abundant species in the
catch (15.1% of total) and represented 23.4% of the harvest by numbers and 35.2% by
weight. White bass was the fourth most abundant species in the creel accounting for only
10.7% of the catch, but 14.3% of the harvest by numbers and 12.5% by weight. The majority
of the remaining catch and harvest was spread among freshwater drum (4.7% of catch; 1.5%
harvest by numbers), with bluegill, common carp, largemouth bass, northern pike and yellow
perch comprising much small portions. ‘

~ Objective 4:  Document sport fish abundance, age distribution and growth dynamics in
Sherman Reservoir

The 1996 evaluation of the status of the sport fisheries in Sherman Reservoir was
composed of two main efforts: shoreline seining and standard survey sampling. In August,
shoreline seining was performed primarily to document the abundance of young-of-the-year
gizzard shad which represents the main prey species for many of the sport fish species in the
reservoirs. A total of 20 seine hauls were conducted in the reservoir during 1996 resulting in
the collection of 2,555 fish comprising 14 species (Table 17). Gizzard shad dominated the
fish collected in the seines (2,103 total) making up 82.3% of the total. This represents a
CPUE of 1052 shad per seine haul indicating the presence of an abundance prey base in
Sherman Reservoir. Emerald shiner, golden shiner and freshwater drum were next in
abundance in the hauls representing 5.4%, 4.7% and 3.4% of total catch, respectively.

In September, gill nets and frame nets were used to collect relative abundance data on
the main sport species present from Sherman Reservoir. Table 17 summarizes the total catch
and CPUE for species captured in four gill nets and four frame nets set in the reservoir during
1996. Thirteen species were collected in the gill nets. Walleye (103 fish total) dominated the
samples with a CPUE value of 25.8 fish/net. This high value for walleye reflects why this
species was one of the top two species in the angler creel in the reservoir. Gizzard shad (60
fish), white bass (57 fish) and channel catfish (50 fish) were also abundant in the gill nets
yielding CPUE values of 15, 14.2 and 12.5 fish/net, respectively. Although crappie were the
most abundant species caught by anglers, white crappie (24 fish) and black crappie (3 fish)
were not abundant in gill net catches. This is not unusual in that crappie tend to be more
susceptible to frame netting than gill netting. White crappie (95 fish) and black crappie (52
fish) were the two most abundant species out of the nine species collected in frame nets with
CPUE values of 23.8 fish/net and 13.0 fish/net, respectively. Bluegill (10 fish) were not very
abundant in the frame net samples yielding a CPUE of 2.5 fish/net. This low population
abundance of bluegill is consistent with the small numbers caught by anglers during the study

period.

Objective 5: Evaluate the use of a diversion screen system on sport fish loss into irrigation
diversion canals.

A site visit evaluating the possibility of installing nets to capture fish on the Arcadia
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and Milburn diversion structures was performed and preliminary concepts developed by an
USGS specialist. A report was submited to the BOR by USGS detailing potentials and needs
for installing a net system. Consequently, activities associated with this objective were
redirected by the BOR and further work was terminated at this time.

During June 1996, a series of fish collections were made in the Sherman Feeder Canal
downstream of the Arcadia Diversion and in the Sargent Canal downstream of the Milburn
Diversion. Backpack electrofishing, hoop netting and bag seining were used to characterize
what fish were present in the two canals (Table 18) and to allow comparisons with the fish
assemblage found in the Middle Loup River from which the water is diverted to feed into
these canals.

Electrofishing samples taken from the Sherman Feeder Canal were dominated by red
shiner (194 fish; 37.5% of total) followed by fathead minnow (81 fish; 15.6%), sand shiner
(74 fish; 14.3%) and green sunfish (64 fish; 12.4%). Two major sport fish were collected in

“abundance by electrofishing; channel catfish and common carp. These two species were also
the two most abundant species captured in hoop nets in the Sherman Feeder Canal
representing 34.8% (8 fish) and 39.1% (9 fish) of the samples, respectively. Hoop nets also
captured white sucker (5 fish) and a single shorthead redhorse. Red shiner made up
approximately 98.4% of the bag seine hauls in the Sherman Feeder Canal with fathead
minnow and sand shiner being the only other species collected. These sampling method have
demonstrated that the assemblage of fish entering the Sherman Feeder Canal is very similar to
that present in the Middle Loup River where the water originates. It also demonstrates that
sport fish such as channel catfish, common carp, and green sunfish are entering the canal and
may potentially be lost in significant numbers.

Collections from the Sargent Canal were similar in a number of ways to those seen in
the Sherman Feeder Canal. Electrofishing samples yielded ten species dominated by common
carp (207 fish; 32.5% of total), fathead minnow (150 fish; 23.5%) and green sunfish (141
fish; 22.1%) with smaller numbers of white sucker, bluegill and red shiner also present. The
bag seine collections were almost identical in nature to those seen in the Sherman Feeder
Canal with red shiner comprising 91.1% of the samples along with fathead minnow and
brassy minnow. The major difference between collections from the two canals was the
absence of channel catfish in both electrofishing and hoop net samples from the Sargent
Canal. However, this is understandable when you compare the Middle Loup River collections
from above the Milburn Diversion which feeds the Sargent Canal. No channel catfish were
collected in hoop nets above the diversion and only a single channel catfish was collected
between Arcadia and Milburn. This supports the theory that these two barriers are preventing
or highly limiting upstream migration of channel catfish.

PROJECTED TIMETABLE FOR PROJECT COMPLETION

Data collection will continue during 1997 at all stations sampled during 1996. Final
analyses of data collected during 1996 will be completed during summer 1997 in preparation
for the final report. A progress report summarizing 1997 collections will be submitted during
the winter of 1998 followed by a final report summarizing general trends between the two
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years of the study and emphasizing information on fish community size structure, age and
growth, seasonal analyses of fish abundance and community composition, and longitudinal
analyses of river angler use. This final report will be prepared and delivered to the Bureau of
Reclamation by summer 1998.
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Table 1. Location and legal description of Dismal, Middle Loup and Loup River fish

community sampling stations.

P e e e e

LOUP RIVER
Station Number | Location Legal Description
1 Columbus City Park S30,T17N,R1E
2 Genoa S25,T17N,R4W
3 Fullerton S23,T1I6N,R6W
4 Palmer S16,T15N,R10W
5 Loup Junction WMA S13,TI5SN,R10W

MIDDLE LOUP RIVER

Station Number | Location Legal Description
6 Boelus S29,T13N,R12W
7 Bowman Lake SRA S13,T15N,R15W
8 Arcadia Diversion WMA S36,TISN,R17TW
9 Milburn Diversion WMA | S32,T2IN,R21W
10 Halsey National Forest S3,T22N,R26W
11 Thedford S11-12,T23N,R32W
12 Mullen S8,T24,R32W
DISMAL RIVER
Station Number | Location Legal Description

13 Halsey National Forest S7-8,T2IN,R25W
14 Highway 83 Bridge S23,T2IN,R28W
15 Highway 97 Bridge S29,T22N,R32W




Table 2. Location, legal description, and sampling probability of Loup River Power Canal,

Loup River and Middle Loup River creel sites.

LOUP RIVER POWER CANAL

Access Point

Location

Legal Description

Sampling Probability

31 Tailrace Park S1,T16N,RIE 166
32 Columbus Power S9,T17N,R1E
House .166
33 Okeny Syphon S26,T18N,R2W 166
34 Monroe Power S36,T18N,R3W
House 166
35 Looking Glass Creek | S5,T17N,R3W
Syphon 166
1136 Headworks Park S32,T17N,R4W 166
LOUP RIVER

Access Point

Location

Legal Description

Sampling Probability

1 Columbus River S30,T17N,R1E .083
Bridge

2 Looking Glass Creek | S12,T17N,R3W .083
WMA

3 George Syas WMA | S20,T17N,R3W .083

4 Prairie Wolf WMA | S25,T17N,R4W .083

5 Loup Lands WMA | $28,33,TI7N,R4W | .083

6 Headworks Park S33,T17N,R4W .083

7 Fullerton River S$23,T16N,R6W .083
Bridge

8 Palmer River Bridge | S16-17,T15N,R8W .083

9 Loup Junction WMA | S13,T15N,R10W .083

MIDDLE LOUP RIVER

Access Point

Location

Legal Description

Sampling Probability

20

St. Paul River
Bridge

S10,T14N,R10W

.083




WMA

21 Harold Andersen S31,T14N,R10W .083
WMA

22 Highway 11 River S29,30,TI3N,R11W | .083
Bridge

1 Boelus River Bridge | S29,T13N,R12W 058

2 Rockville River S8,T13N,RI3W .058
Bridge

3 Bowman Lake SRA | S13,TISN,R15W 118

4 Arcadia River S26,T17N,R16W 058
Bridge

5 Arcadia Diversion S35,T18N,R17TW 235
WMA |

6 Comstock River S2,T18N,R17W .058
Bridge

7 Sargent River Bridge | S10,T19N,R18W 058

8 Gates River Bridge S33,T20N,R20W 058

9 Milburn River $9,10,T20N,R21W | .085
Bridge

10 Milburn Diversion S32,T2IN,R21W 235




Table 3. Sampling effort used, number of fish and number of fish species collected from the

Loup Basin, Nebraska during 1996.

Electroshocking Seining Hoop Nets Total
Sampling Effort 1,358.7 minutes 180 180
Number of Fish 63,950 2,527 265 66,742
Number of Species 38 -18 9 38
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Table 7. Summary of the tag returns from the Loup River Basin in 1996.

Tag Tag Return Return Return
Species Tagging Location Tag Date Length Weight Return Location - Date Length Weight
Channel Catfish Arcadia Div. 7/31/96 264 134 Arcadia Div. 8/05/96 - -
Channel Catfish Arcadia Div. 7/31/96 264 119 Arcadia Div. 9/03/96 264 108
Channel Catfish Boelus 7125/96 410 430 Boclus 7/25/96 - -
Channel Catfish Boelus 9/09/96 352 335 Boelus 9/30/96 - -




Table 8. Mean habitat parameters for all sampling periods on the Loup River in 1996.

Table 8 Mean Mean Mean Mean Substrate Composition
Discharge Depth Velocity Width
Site (cfs) (#) {f/sec) # Silt Sand Gravel
LOUP RIVER
Columbus 416.0 0.64 1.33 354.2 9 87 5
Genoa 81.6 0.76 0.79 144.1 5 94 0
Fullerton* (2818.0)
Palmer* (3020.9)
Loup Junction WMA* (1166.7)
MIDDLE LOUP RIVER
Boelus 620.3 0.79 1.5 379.8 5 94 0
Bowman Lake SRA 7053 0.80 1.49 346.8 7 92 1
Arcadia Diversion 660.4 0.61 1.59 417.9 4 94 1
Milburn Diversion 1065.6 L10 1.88 430.3 3 87 11
Halsey Nat'l Forest 4642 127 2.18 163.5 4 89 7
Thedford 335.4 2.08 2.44 67.2 9 85 6
Mullen 144.7 1.65 2.30 382 13 79 8
DISMAL RIVER
Halsey Nat'l Forest 398.3 0.78 1.62 261.3 12 85 3
Hwy 83 Bridge 224.3 1.53 2.04 79.7 7 93 0
Hwy 97 Bridge 93.5 1.48 2.05 319 9 91 1

* Full habitat data sets were not collected due to high water; discharge estimates are given in parenthesis




Table 9. Summary of total effort, catch, and CPUE by month and seasonal total from Loup

River angler creel survey in 1996.

April May June July August September October Total
Angler Effort (Total)
Hours - 355.0 255.0 376.9 596.1 168.0 0.0 1,751.0
Hours / Hectare - 0.29 0.21 031 0.49 0.14 0.00 1.44
Anglers - 284.0 204.0 301.9 476.9 134.4 0.0 1,400.8
Anglers / Hectare - 0.23 0.17 0.25 0.39 0.11 0.00 1.15
Angler Catch (Total)
Catch (No.) - 0.0 540.0 2194 338 0.0 0.0 793.2
Release (No.) - 0.0 360.0 0.0 338 0.0 0.0 393.7
Harvest (No.) - 0.0 180.0 219.4 0.0 0.0 0.0 399.4
Harvest (Kg) - 0.0 88.2 176.6 0.0 0.0 0.0 264.8
Angler CPUE (Total)
Catch (No.) / Hour - 0.000 0.250 0.103 0.036 0.000 0.000 0.071
Release (No.) / Hour - 0.000 0.167 0.000 0.036 0.000 0.000 0.037
Harvest (No.) / Hour - 0.000 0.083 0.103 0.000 0.000 0.000 0.034
Harvest (Kg) / Hour - 0.000 0.041 0.083 0.000 0.000 0.000 0.024




Table 10. Summary of estimated catch, release, and harvest by species from Loup River
angler creel survey in 1996.

Species Catch (No.) Release (No.) Harvest (No.) Harvest (Kg)
Creek Chub 120.0 120.0 0.0 0.0
Black Bullhead 60.0 60.0 0.0 0.0
Channel Catfish 553.2 213.8 339.4 260.6

1| Green Sunfish 60.0 0.0 60.0 42




Table 11. Summary of total effort, catch, and CPUE by month and seasonal total from Loup
Power Canal angler creel survey in 1996.

April May June July August September October Total
Angler Effort (Total)
Hours - - - 5971.1 3,483.0 23239 565.1 12,343.1
Hours / Hectare - - - 32.81 19.14 12.77 3.11 67.82
Anglers - - - 2,985.5 1,741.5 1,162.0 282.6 6,171.6
Anglers / Hectare - - - 16.40 9.57 6.38 1.55 33.91
Angler Catch (Total)
Catch (No.) - - - 4,776.5 2,629.1 2,773.3 0.0 10,178.9
Release (No.) - - - 3,003.0 1,143.5 1,033.5 0.0 5,180.0
Harvest (No.) - - - 1,773.4 1,485.6 1,739.8 0.0 4,998.9
Harvest (Kg) - - - 634.8 7183 542.6 0.0 1,895.7
Angler CPUE (Total)
Catch (No.) / Hour - - - 0.656 1.150 1.194 0.000 0.867
Release (No.) / Hour - - - 0.407 0.598 0.405 0.000 0.442
Harvest (No.) / Hour - - - 0.249 0.552 0.789 0.000 0.425
Harvest (Kg) / Hour - - - 0.096 0.197 0.234 0.000 0.146




Table 12. Summary of estimated catch, release, and harvest by species from Loup Power
Canal angler creel survey in 1996.

Species Catch (No.) Release (No.) Harvest (No.) Harvest (Kg)
Goldeye 2782 0.0 2782 84.1
Skipjack Herring 87.2 87.2 0.0 0.0
Common Carp 4.5 0.0 44.5 56.8
River Carpsucker 673 0.0 67.3 28.6
White Sucker 29.1 29.1 0.0 ’ 0.0
Channel Catfish 1,929.7 1,247.0 682.7 415.7
Flathead Catfish 234.4 153.0 81.4 . 545
White Bass 1,718.0 416.4 1,301.6 260.3
Green Sunfish 487 487 0.0 0.0
Crappie ‘ 2,442.9 1,837.5 605.4 67.6
Freshwater Drum 3,299.1 1,361.2 1,937.9 928.1




Table 13. Summary of total effort, catch, and CPUE by month and seasonal total from
Middle Loup River angler creel survey in 1996,

April May June July August September October Total
Angler Effort (Total)
Hours - 2,296.1 3,033.6 2,016.5 1,168.8 84.0 306.0 8,905.0
Hours / Hectare - 113 1.50 1.00 0.58 0.04 0.15 4.40
Anglers | - 801.8 . 1,059.3 704.2 408.2 29.3 106.9 3,109.7
Anglers / Hectare - 0.40 0.52 0.35 0.20 0.01 0.05 1.54
Angler Catch (Total)
Catch (No.) - 3,621.1 1,986.4 2,393.0 799.3 0.0 150.0 8,949.8
Release (No.) - 3,281.5 1,594.8 1,805.2 685.1 0.0 150.0 7,516.5
Harvest (No.) - 339.6 391.6 587.8 114.3 0.0 0.0 1,433.3
Harvest (Kg) - 245.9 149.3 178.5 285 0.0 0.0 602.3
Angler CPUE (Total)
Catch (No.) / Hour - 1.724 0.636 1.248 0.346 0.000 0.064 0.991
Release (No.) / Hour - 1.538 0.561 0.919 0.313 0.000 0.064 0.839
Harvest (No.) / Hour - 0.185 0.075 0.328 0.033 0.000 0.000 0.152
Harvest (Kg) / Hour - 0.119 0.024 0.108 0.008 0.000 0.000 0.064




Table 14. Summary of estimated catch, release, and harvest by species from Middle Loup
River angler creel survey in 1996.

Species Catch (No.) Release (No.) Harvest (No.) Harvest (Kg)
Creck Chub 108.2 162 92.0 17.5
Common Carp 365.5 2312 1343 1322
White Sucker 30.0 30.0 0.0 0.0
Black Bullhead 390.9 390.9 0.0 0.0
Channel Catfish 6,482.0 5,291.0 1,191.0 446.8
White Bass 1,401.9 1,401.9 0.0 0.0
Bluegill 84.5 84.5 0.0 0.0
Sunfish Hybrid 354 354 0.0 0.0
Largemouth Bass 35.4 354 0.0 0.0
Crappie | 16.0 0.0 16.0 5.8




Table 15. Summary of total effort, catch, and CPUE by month and seasonal total from
Sherman Reservoir angler creel survey in 1996.

April May June Tuly August September October Total

Angler Effort (Total)
Hours 6,209.7 11,732.0 15,340.0 10,040.0 9,224.8 5,547.8 1,486.8 - 59,581.1
Hours / Hectare 5.39 10.18 13.32 8.72 8.01 4.82 1.29 5172
Anglers 1,170.5 2,211.5 2,891.6 1,892.5 1,738.9 1,045.8 280.3 11,231.0
Anglers / Hectare 1.02 1.92 251 1.64 151 0.91 0.24 9.75
Angler Catch (Total)

. Catch (No.) 5,102.6 7,030.3 10,110.8 5,166.3 4,906.3 3,392.1 225.8 35,9342
Release (No.) 4,066.1 3,2348 6,837.8 2,731.5 2,318.6 1,822.4 168.0 21,179.2
Harvest (No.) 1,036.5 3,795.6 3,273.0 2,434 2,587.7 1,569.7 57.8 14,755.0
Harvest (Kg) 435.0 1,085.7 804.8 994.5 869.4 563.3 19.6 4,862.3

Angler CPUE (Total)
Catch (No.) / Hour 0.635 0.779 0.682 0.545 0.535 0.677 0.128 0.636
Release (No.) / Hour 0.528 0.301 0.440 0.255 0.239 0.393 0.088 0.346
Harvest (No.) / Hour 0.107 0.478 0.242 0.290 0.296 0.284 0.039 0.290
Harvest (Kg) / Hour 0.055 0.121 0.061 0.118 0.102 0.115 0.009 0.092




Table 16. Summary of estimated catch, release, and harvest by species from Sherman
Reservoir angler creel survey in 1996. '

Species Catch (No.) Release (No.) Harvest (No.) Harvest (Kg)
Common Carp 270.7 188.9 81.7 99.0
Channel Catfish 5,428.7 1,971.0 3,457.7 1,711.3
Northern Pike 124.4 473 77.1 245.7
White Bass 3,859.8 1,748.1 2,111.8 605.7
Bluegill 276.7 183.7 93.0 11.0
Largemouth Bass 2543 2035 50.7 50.4
Crappie 13,462.6 5,504.0 7,958.7 13174
Yellow Perch 5.0 0.0 . 5.0 0.5
Walleye 10,569.3 9,874.4 695.0 746.1
Freshwater Drum 1,682.7 1,458.3 2243 75.3




1apic 1/, DUINmMAry OI lotdl Calln did CdiCil per UIlL LU UL WIS Sldiudlu 1ait SUl'vey and
summer seining in Sherman Reservoir in 1996.

Sherman Reservoir
Species Gillnet Framenet Seine
4 nets 4 nets 20 hauls
Total Total Total
(CPUE) (CPUE) (CPUE)
Gizzard Shad 60 8 2,103
(15.0) (2.0) (105.2)
Red Shiner 9
0.5)
Golden Shiner 121
6.0)
Emerald Shiner 139
(7.0
Bigmouth Shiner 2
©.1)
Common Carp 8 1 11
20 ©2) (0.6)
River Carpsucker 19 2 1
4.8) 0.5) (<0.1)
Shorthead Redhorse 1
0.2)
Channel Catfish 50 7
(12.5) . (04
Northern Pike 4 1
1.0) 0.2)
White Bass 57 1 10
(142) (0.2) 0.5)
Bluegill 10 32
295 (1.6)
Largemouth Bass 1 3 27
0.2) (0.8) 1.4)
White Crappie 24 95 6
(6.0) (23.8) 0.3)
Black Crappie 3 52 1
0.8) (13.0) (<0.1)
Yellow Perch 3
(0.8)
Walleye 103
(25.8)
Freshwater Drum 26 86
(6.5) 43)
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Loup River irrigation canals in 1996.

Sherman Feeder Canal Sargent Canal
Species -
ES HN BS ES HN BS
(38) ® ¥ (15) (O] (G
Red Shiner 194 477 20 92
(37.5) (98.4) @B.1D (91.1)
Sand Shiner 74 1 5
(143) 0.2) (0.8)
Brassy Minnow 2 1
0.8) (1.0)
Fathead Minnow 81 7 150 8
(15.6) (1.9 (23.5) 1.9
Longnose Dace 2
0.4
Common Carp 37 9 207
7.n 39.1) (32.5)
River Carpsucker 1
(0.4)
White Sucker 3 5 47
0.6) L7 (7.4)
Shorthead Redhorse 15 1 7
2.9 4.3) Ly
Channel Catfish 44 8
8.5 (34.8)
Green Sunfish 64 141 9
(12.4) 22.1) (100.0)
Bluegill 2 54
0.4) (8.5)
Largemouth Bass 4
0.6)
TOTAL 518 23 485 637 9 101

Key: ES = Backpack Electrofishing (Effort = minutes)

HN = Hoop Nets (Effort = net nights)
BS = Bag Seine (Effort = hauls)



'APPENDIX A

SAMPLING EFFORT KEY

ES = Backpack Electroshocking (minutes)
HN = Hoop Net (net nights)

BS = Bag Seine (hauls)




30B(] 91ROSOULY
30 [483d
(60) (60) o
£8°0 6 LL ¥I ¥ MOUUIN peoYIR]
(19 (ro) (ro)
80°p 999 9 ST1 68 mousyy Asselg
(re) (rLe) C27) (zo) (s6) (o'st)
L€ obLE £ S91€ 1 b 4 $9¢ AOUUIy KISANIS UISISOM
(+'6) (6'00) ) (rv)
00'LY b6l £ 69L1 ozt z$ Iauyg pues
(c0) (o) +0)
LEOD [44 Y4 Z1 s Iouyg yinowsdig
6) (s (10>)
0€'L $€8 Y6L oy 1 IUNS JOATY
(o) (6'€L) (co)
19°€ £1p 88€ L1 8 Jourys prerswry
16319 (oen) (1s0) (s06) (128
€272 0192 £551 € 69§ 61 99% 13uIYS poy
qnyd ¥2210
(z19) (zv ry) (c0 (zo)
10'1 911 ot L6 1 S € qugy pesyre)y
(') (10>) o)
600 o1 € I 9 qnyD I2AJIS
(9°0p) (1o (y)
720 x4 €1 181 1 quy) paposds
(o)
700 z z peYS prezzio
(10>)
100> 1 1 ofapion
() 1€2) (10¢) €2 (» (g0¢) 1€%) 1] (008 1)) (0 0)
w0Isd | Joquiny sq NH sg sd NH sg sg NH s3 sq NH sd sopodg
e101, ¥ pouag € pouag 7 pouad 1 pouag 1V 31qe]L

snqumjo) ye pouad Jupidures pue ‘poypowr uonos|oo ‘sarveds £q [e10) Jo 1us013d pue pojoo]j00 ysy j

‘9661 Ul 1Ay dnoT o) uo
O Jequmu [ej0], IV 2Iqe],




sidder snygm
A {ro>)
€00 14 € 1 sseg Yyinowa3rey
piadH ysyung
to
01'0 Z1 z1 m3enmg
(10>)
100> 1 1 ysyung pepjodsadueip
(ro) (oL
Jra SH1 1€ P11 gsyung uas1n
gAY surelq
mouuridoy surely
120U018
(10>)
100> 1 1 ysmiz) peayiely
(zo) (oo1) (96) {ooT) 1
LTT $E1 91 € 06 8 L1 Ysyi) [eurey)
(ro>)
100> 1 1 peaYIIng a0fj2X
(10>)
100> 1 1 peaypng yoelg
as10Ypay pesyrioyg
I3Yong AYM
(g¢) (60¢) (0D
0L 708 912 108 ¥4 Jaxansdre) 1oy
(10>) (£0) o
620 €€ (4 S 9z drepy uowwoy
soe(] asoulduoy]
. 0] ¢7)] (rog) o) €)) (g06) ) €2 {0og) ()] (0 (0
juorag | zsquiny sqg NH sa sg NH sg sg NH sg sg NH sq soradg
Iel0], ¥ pouod € pouag T pouad 1 polrod 1V 91qe],




(siney = popy) sueg Seq = Sg

(s3y3u j10u = poyy) s1eN dooH = NH
(seynunu = poyy) Surysyonoorq yoedyoeg = S Aoy

€EV'TT

(4%

L9V

€291

12

9571

TVLOL

W] J91BMYSOL]

aborrem

YoI13d MO[IRX

1311R(] BAMO]

eored

TaquinN

1)

)
NH

(roe)

€]

)

(g09)

€2

»

)

(0

(o
NH

(0

oL

¥ poug

€ polad

T poudg

T pouiag

sopadg

1V 21qe L




20B(] S1ROSoULy
20B(] (1B
(o0 (c0)
€60 s1 4 € smouuny pesyred
(1) (c0) (o9 (en
ov'1 9 g€ € 9 L1 mouury Asseig
(s01) (ro o (LoD (6¢)
0Z9 €82 S1Z [9 4 8 1s MOUUI KI9AJIS UIDISOA
(s91) r12) (901) %)) (oen)
v6'€l 9£9 sze 41 ST1 z 6L1 Iourgg pues
(zo)
LO0 € € Iaulgs yinowdig
@y (zo)
80T $6 €6 z Iouls 1aATY
(£€9) vz (ev) (c0) {ozn C2))
609 812 1 e € £ 6 81 1ouS preroury
(s09) (L'ss) (sen) (Lz9) (sz)
£T79 08T $66 6€ 108 Ly 856 Jouys pay
qnyD Y2213
(r0) D (e0) 1(4)) (o)
190 82 1 1 € 1 6 qny) peoyrely
(rv)
1€0 $1 $1 qnuyo 9118
(L99) (ro) (1o>)
810 8 z 9 I qny) popieds
(60 (z9)
YA 6 z LS PEYS prezzin
(1o>)
200 1 I 24apjon
) » (oo ) ) (rog) €2) ) (00g) (0 (0 (o)
waong | sequiny sq NH sd sq NH sd sq NH sd sq NH sd samadg
E10L ¥ pouagd € pousg T poung 1 pouag IV dqer,

uo eousy) 1e pouad Jurdures pue ‘poyow uonds[[od ‘satoads Aq 110} o Jusored pue payds[Ioo Ysy Joux

9661 Ul 19ARy dno oy
squmu [ej0], TV 9IqelL




(ro>) (ro>)
$0°0 z 1 1 aidder) anypm
(o)
810 8 ] sseq yinowodrvy
PLQAY ysgung
(ro) (1o>) (ro>)
600 ¥ 4 1 1 ndsmg
(zo) o
81°0 8 1 14 ysyung pajjodsoduesQ
(so (80) (zo)
0 oz 6 6 z ysyung ussin
ysyIfey sureld
moumuidoy, sureig
1B30U0Ig
(ro>)
700 1 1 ysuie) pesyielq
(ro>) (oo1) (61 (ooT) (s1)
69'1 LL 1 91 14 61 o ysyie) [puuey)
pESY[INgG MO[OX
peayjng oejg
asioypay peayuons
Io%ong oMM
(so (v hd) (0g)
€1 86 01 9 z ot Ioxonsdre] 1aary
(zo (90 (c0)
1€0 4! € L 4 drepy vowwoy
(1o0>)
00 1 1 3or(] asouduoy
€2] €2 (Z0¢) 2] ) (1og) (€3] ) (oo ()] )] 16))
jusoreg | 1equny sq NH sq sg NH sd sg NH sg sq NH sd sowadg
eoL ¥ ponag £ pousg T pouag 1 pousg V JqeL




(smey = noygq) sures Seg = g
(s1y31u 10U = pogy) s1oN dooy = NH.
(soynup = poyy) Surysyonosyy yoedyorq = S Koy

00001 $9S'y £ 0 0L61 oL 91 060'T SL 61 1261 ) 0 0 TVIOL
ro)

600 ¥ v WRI 12JemIsaly

. (1o>) (zo)
LOD € 1 . z aha[rem
Yo1ad M3z
19 rR(] BAMO]

€2 @) (z09) ) @) (108 (€2 1 (008 (0 (), (0

Wweo1eg | soquuny sd NH sa sq NH sd sd NH sd sq NH sd sorads
Iejo], ¥ polag € poursd T pouag 1 polad vV 31qey




90B(] S[ROsuL]
o0 Head
(zo (e€g) (zo
$2°0 v 1 1 z MOUUTY pesyied
(ror) (z9)
LTL 1741 S6 [v4 mouurpy Asserg
souutpy AISAIIS UIa1sop
(y's1 wy) (o) (c8) (z2)
SLT 9 z 4 z 1 61 Jouyg pues
Joulg yinoudig
ap (oD
8¥'0 8 < € 12US 19A1Y
Joulys presourg
(vz9) (£99) (8°59) {£8s) (g69)
8LYL 1sT°1 162 z 691 L 8L Isuys pay
qngy 391D
(s86) (o®) (z9) (c8) D
¥1'S 98 S o T 1 S1 qny) pesyren]
qnyy I9AIIS
(z'9p)
9€0 9 9 qnu) papioeds
(oD
850 8 8 peus prezzin
ahkapion
) 162) {£0¢£) €2) 1¢2) (zog) 6] 1)) (009 6)] )] ()]
Jusareg | requny sd NH sd sg NH sd sg NH s3 sd NH s3 soads
L2 lX b poirag € pouag T pouag 1 pourag £V dlqe]L,

uo uons|In,{ 38 poued Furdures pue ‘porewr uonos0od ‘soroads Aq [8101 JO Juad1ed pue PaJOS[[Od YSY JO I

9661 ul 10ARy dnoy o
squunu BJO], "€V 9[qe]




adde1) anym

(c¢) (60)
801 81 1} 8 sseq yinows3re]
pugky ysyung

(os2)
90°0 1 1 mBanyg
(ro)

10 z z gsgung papodsedue1p

an (09 )
IS 44 84 S 91 12 Ysyung usain
ysymry sureld
mouundoy, sureq

(1o
90°0 1 1 1B30UOIg
ysyieD peayielg

(€0 (osp) (so
850 8 1 € b ysyie) [SuuEy)

(oo
90°0 1 1 peayjing Ao[9X
peay|ing Joeig
(o)

710 z z as10ypsy pesyHoys
199008 SIYM

(rn (s1D {0's2) (29}
6T€ 199 S s € z1 Joxonsdre)y 1oary

Fo (o1 (g0
¥8°0 $1 z S L drep vowwop
soe(g osoufuo]

) 162] (c0g) » €2] (z09) ) $2) (009) 1)) ()] ()

mzo1g | Joquiny sg NH sq sq NH sd sd NH sq sq NH s3 sowadg
oL, ¥ poLrag £ pouag T poursg 1 pourag £V 2dqey,




~_(s;mey = uoyy) suleg ey = Sg
(s1y81u 19u = uoyy) sIeN dooly = NH
sanu = 30 Suiysyonoary yoedyoeq = §g Aoy
! 28 1gsy H 3

00°001 £L9°7 £1 0 99% € 1 €0t [4! 4 1L8 0 0 0 TVLOL

Wni(] I31emysal]

(c0)
900 1 T shorem
Yo1s4 mOfox
Js1IR(g BAMO]
€2 ) (c0g) 2] ) (zog) ) ) (00g) (0 ) 1))
g | Jequny sd NH sq sq NH sq sd NH sd sq NH s3 sowodg
reloL, ¥ potrag € polog T pousg 1 pourag £V dlqe],




(o1

(44" 6 6 908(] 9[e0souL]
(zo)

200 1 1 soe(q [reod

D (0D (1o (c1

0s'1 19 1 o€ € 1 MOBUI peayie]
(ev¢) (96) (90 (0zg) (s12) (1)

66'S1 649 4 1L1 (A 9be 1 z8 Mol Asselg

AOUUTA AISANIS UID)SOM
(672) (s2) (ow s 1€ e

YEPT 78¢ 91 S0S £ T 1 €€ Jouyg pueg
(50 (g'en) (zv

9.0 i€ Sl 6 L uys yinowsig
(50 (c0)

1281 9 b z I5UIYS 33A1Y
(ro) (zo)

L00 € z 1 19UnS plerowyg
(628 (v'09) (g96) (g'11) (s08) (0's9)

(/349 67T € £68 €5y s €€ SLE IBuys poy
(s0)

LOO € € qnu) ¥eo1D
(60 (o0 (g0 €4)) v

€1 €5 z 1 6 ¥ 1z qny> pesyreny

qnuD 19ANS

Ca0)
T00 1 1 qngD papioeds
(zo
SO0 z z pEyS prezzin
2£apjon
1€2) () (v'0£) » 62] (c0g) ) ) (o08) (0) ()] (1))
JuIg | Iequny sq NH s3 sg NH sd sg NH sg sq NH sd soadg
[el0L, ¥ pouad £ poung T poursg 1 potrag PV 21qe]L

uo 1owed je pouad Jundures pue ‘porewu UOPdS[00 ‘satoads Aq 12101 JO Juco1ad pue Payds[[od Ysy JO I

‘9661 Ul 10ARy dno oy
Squmu [e10], ‘Y 9S[qEL




siddes)y symym

(ro) (z9) (ro) (1

o0 91 4 1 A 1 sseq yinowa3re]
pugAH ysyung
n3anig

(ro>) (zo)
§0°0 [4 1 1 gsgung peyjodsaluelg

1)) (ve) 4D
8€'1 9 o1 LE 8 gsgung useIn
YSYMry sureid
mouurdo], surelq

(zo)
00 1 1 1B02U0}S
gsgIeD pesyiely

{60) (st8) oo (oo1) (60
11 6% 91 1 L L S ysyie) [puuey)

(ro>)
700 1 1 peoy[ing Mo[jax
(z9)
200 1 I peayjing Yoeig
(c0) .

LOO € £ asioypay pesylioys
19508 MM

C20) (oo1) (zo (gzD) (re) (g2
(1199 914 1 1 9s 6€1 [4 91 Joxonsdre)y soary

(62) (90) 1) (zo
98'0 g€ z 11 1 1 dre) vourwo)
so0e(] ssoufuoi

%) ) (rog) €2] 2] {09 1€7] €2] (oop) ()] 1)) (0

g | taqunN sq NH sd sqg NH s3 sg NH s3 sq NH sq sowodg
oL, ¥ pouag € pouag T polrag 1 pouag PV siqe],




(smey = poyy) sureg Seq = Sg
(5131 10u = noyy) sieN dooy = NH
(seinunn = noyy) Surysyonosig yordyoeq = SH Aoy

00°001 650 oL 1 €LLY 89Y 91 780°'1 9 L LLS ] 0 0 TV10OL
ro
o1r'o ¥ b WnI(Y 191emysa,]
(ro>) (60)
ST0 9 1 S aforem
(ro>)
700 1 1 yorod Mol X
I1911B(] BAMO]
€2 €] (+0e) (2] » (09 €2 » (00g) (0 (0 ()
g | raquiny sg NH s sq NH s3 sd NH s3 sg NH sq sowadg
oL, ¥ polag € polag T pousg 1 pousg bV d1qelL




30e(] S[eosauL]
20e( [Jead
(zo) (zo) (zo)
120 4 r4 1 1 MOUUIN peoyIeg
ey e (oD (so) (s9)
€€ 29 1 82 1 z 0f mouutpy Lsserg
(zo
110 Z z MOUUTIN AI2AJIS UISISIM
(69) 9 (61 (€2 (97)
S6T 45 v .4 z 6 z1 13ulS pues
(ro) (6¢)
8€°0 L € 4 1uys yinowsig
(eD (s1)
160 L1 11 9 IBUYS 19A0Y]
(VA)) (o (zo)
€50 8 1 9 1 13UyS prerowrg
(gZ8) (g5 (rs9) (oeg) (oon) (0'99)
9.'89 £87°1 8 779 88 01z 6 90€ 19uys pay
, qnyy X319
(zv 1) (sD (sv)
60T 6€ 01 4 9 4 qnyD peaieLy
qUyD JoAllS
(e o
910 € z 1 qny) papoeds
(s0)
910 £ € peys prezziny
2f3plon
1) ) (roo) €] ) (g08) ) ) (00g) () )] (0
wsong | requiny sd NH s3 sq NH sd sq NH sd sg NH sq soradg
EIo0L ¥ polsg £ pouag 7 pousg 1 pousg SV 91qe],

dno 38 pouad Surdes pue ‘poygowr uonda[0d ‘servads Aq [e10) Jo Jusorad pue

'9661 Ul 12ARY dno oyl uo YA uonoung

PR199[100 USY JO 19QUINU [BJ0] 'SV S[qEl




siddexn sugm

(s (60)
¥so o1 9 v sseg yinows3rey
PLgAH ysijung

(eg)

0Lo £1 £1 Tenig
ysygung pajjodsadueiy

an (g9) (60)
LST g 6 [< 12 gsgung usain
YSIIY suteld
mouunudo], surelq
JB30UOIS
ysuyeD pesyield

(zo (gz6) (o1 (oo 1)
6€'1 9z 4 4! 4 £ s ysyie) [puuey)
peayiing M0[2X
peoyling Youig

(ro) wo (To

910 € 1 1 1 9s104pay peaylIoys
I9%ong MM

(o) (0'6) (gy) (ren) o9
ZE6 vL1 [4 YL S oL £ Jagonsdre) 191y

(97) 6:29] (g1D)
¢ 66 12 € sS diep uouno)
20r(] ssouduoy

) 1)) (roo ® 2] (g0g) ) 1€))] (00€) ()] (0 1))

weatag | requiny sq NH sd sq NH sd sd NH sd sq NH sq sowadg
reloL ¥ pouag € pousg T pouraq 1 pouag SV dqe],




(siney = poyy) sureg Seg = Sg
(s1y381u 10U = poyy) seN dooy = NH
(senunu = poygy) Surysgonssyy yoedsoeg = g Aoy

00°001 998°% 8¢ 0 0Z8 £01 €1 96€ 6 € yop 0 0 0 TVLOL
o ()]
€0 L T 9 W 1s1emysasg
(o0
910 € £ akoem
U213 MOTRX
Iayre(] emo]
1€7) €2) (109 €7) » (g08) (» €2) (009) 1)) (0 (@
msored | requiny sg NH s3 sd NH s sq NH sq sg NH sq somadg
re10L, ¥ powag € polrag 7 pouag 1 pouog SV d1qe],




90B(] 9[e0sIUL]
s0e( 1R
(s0) (g0) 1)) o
790 11 £ 1 4 £ MOUMWIN peayIeg
(s (68) (s0) (c0)
92T ov S 62 e z moumy Asserg
(co)
900 I 1 , MOUUIg AI0ATIS UIDISOM
1) (99) (1) (zzD (eyD) , (o8
e xS 0Tz z hed 1 ¥9 1 A : Joumg pues
(v
90°0 1 I 1nugs pnowsdiy
Ioulyg I0ARY
o
90'0 I 1 19UIYyS preJourgy
(+'16) (s09) (596) (6'L) (Ls®) (951)
1669 LETT 96 $91 4 €6€ 9 s IDUNYS poy
o
900 I 4 1 qny) 33310
CA) (+o)
790 11 8 € qnyy) pesyiely
qnyy 19A11S
qny) papjoads
(s
$Y°0 g g peys prezio
afapion
€ € (z0g) ) €2 (s0¢) 1¢2] €2 (009) ()] (® ()]
g | Isquiny sq NH s3 sq NH sq sd NH sd sq NH s3 sopadg
oL ¥ potrag € pouag Z potng 1 polag 9V 3qeL

9661 W JsAny dnoT SppIA oy
uo snjvog 18 pouad Jurdwes pue ‘poyow uonds[jod ‘satoads Aq 1103 Jo jJusoled pue Pojos[I00 YSY JO 1oqumu [e101, "9V 9[qel




sidde) angm
(98) (€9) (ro
e LS 8T 8T 1 sseq yjnowsdrey
(zo)
90°0 1 1 pLadH gsgung
maang
(zo)
90'0 I 1 ysyung ponjodseduerQ
€A (s1) o (s¢)
60T LE ¥ 8 1 T 4syung udvin
YSQIN surelq
souudoy, sureld
JeO0oU0IS
[ gsme) peoysely
(o01) (oo1) o (cL6) o
vEE 68 o1 01 z 9¢ 1 gsyieD Jouuey)
PeSY[Ing M09
pesyjing Yoeig
(o0) (g0
€0 9 [4 4 ISIOYPIY peoyLIoys
B> il AYM
(oD ey (1) (o1
9¢'€ €9 1 8b L L 1oxonsdre) 1oary
re) (ro)
890 <t 11 1 drep uourwoy
J0r(] 9souluoy
) ) (zog) 1€)) 6] (509 ) 1€%) (00€) © ()] (0
wog | Iequiny sq NH s3 sd NH sg sd NH sq sd NH sq sowods
BI0L ¥ powrsg € pousgd T pousd 1 pouad 9V 3dlqe],




(siney = ypopy) sureg Seq = g9
(s1yB1u 1ou = poyy) s1oN dooH = NH
(semumu = poyy) Surysyonos(g Yoedyoeq = S Aoy

00001 89L°1 so1 01 e LS 01 1Y4Y L Le 069 0 0 0 TVLOL
zo

900 I 1 W] 191eMYysol

2harem

Y2134 MO[PA

Io118(] BMO]

) ) (zoo) ) ) (s0¢) ) ) (008 (0 ()] (1))
wooreg | ssquiny sq NH 5 sg NH X sd NH s3 sd NH sd sowodg

felo], ¥ pouag £ pousg T pouag 1 pousg 9V 3qeL




or(g SreosIULY
20e(] 11Bag
(€D (s'02) (05 (1o (e9) (zo
09°€1 L90'T €T S06 z €€1 z z MOUUIN PeaYIRg
s (0'9) (c©) (ro>)
8T’y 8z€ [v4 65T 13 H Aouuly Asserg
MOUUTIN AIDAIIS UIISOM
(D (L9¢) (o9e) (e€g) (o)
95be 112 74 8651 yLYy 8 LOS Iouyg pues
(1oe) (00 (co) (s (zo
8'€ 00€ 102 88 9 € rA Jougs pnowsdig
e (NS ETRM
(szD (zv) (1ro>)
$0°0 € 1 1 1 Ioums prersurg
(rze) (c09) (sz9) (ozy) (mw (Les)
TL6E 911'e )9 LIET S £6¢ 01 119 loumg pay
qnyD 33910
(1o>)
100 1 1 qny) pestiel]
qnuD JoAzlS
qny) pappeds
peys prezzin
okapjon
6] €2, (g09) €2, €2 (z'0g) ) ) (009 (0 (0 )]
weo1sg | sequiny sq NH sq sd NH sg sq NH sa sg NH sd sowods
0L ¥ pouag € pouiag 7 pousg 1 pouag LV d1qe],

uewmog e pouad Surjdures pue ‘poyjewn uond[jos ‘saroads Aq (210 Jo jusored

‘9661 UL 19AR] dno SIPPIA 9 U0 VYIS OYE]
PUE P23o3[[00 Usy JO IoquinU [210L ‘LY S|qel




aidde1) sugm
(39) (zo)
[vals} 74 91 A sseq qinowsSey
PHGAH gsyung
(ro>) (z0)
SO0 14 z 4 danig
ysijung vo:o%ow:ﬂO
(ro>) @D o)
1€0 74 € 91 S ysgung uadIn
(ro) o
A 61 1 81 YSYITA sureld
(ro>)
SO0 4 1% souurmdoy, sureld
(ro (1o>)
£0°0 z 1 1 1e3u0lg
ysyied pesyrel]
(00D (ro>) (6°06) (ro>)
LT0 €1 1 1 o1 1 ysyie) [oumey)
peayjing Mo[joX
peayjing yoeig
(16) (ro>)
£0°0 z 1 1 asioypay pesyuoys
(ro) (1o>)
80°0 9 S 1 Iaxong My
(€0) (se) v (zo
8L 817 £ 181 z9 z 1onsdre) 1oary
o (10>)
80°0 9 S 1 drey uourwop
sor(] 2s0uduo]
O ) (c0g) ) 1)) (z0©) ) ) (o08) (o )] (0
ju201ag | 1squiny sd NH sa sg NH sg sg NH sg sg NH sq sooadg
eloL b pouag € pouog T pouad 1 pouog LY °1qeL




(siney = uogH) sug g = Sq
(sySw 10u = poyy) s1eN dooH = NH
(somuru = poyy) Suiysyonoss[q yoedyoeq = S Aoy

00001 SPEL 866 1 1s€y 8 0 SIET 74 It LET'T 0 0 0 gLATNA
wni(q 19jemysaly
ofaire M
Jaud AOjPA
(ro>)
100 1 i 1 19118(] BMO]
162, €] (€09 €] o (zog) ) €2 (009) (0 © ©
g | aequinN sd NH sq sq NH sg sd NH sa sd NH sd soodg
EloL, ¥ pouag B € pousg 7 poueg 1 pourag LY 31qeL




0B(] oBosouL]
0] [4ead

(s9) (we) wvn (rey)
£0'1S LES'S L1€S € £€1 8¢ MOUUTIY peatieg

(gp) (69 o

SOy £99 16€ SE LE moumpy Lsserg
mouurpy KISA[IS UIa)som

(C249) (rom) (6z0) (6's5)
99°0Z €967 8€6 S 80T [AXA lsumyg pueg

o (z¢©) (e1) (on
081 o0z 1L1 1 Z1 Tz Jaulys Yinourdig
I2UIYS J9ATY
Joums preisurgy

(o01) (ro0) (6'19) (gL
€SPT 799°1 bL8 [ed 08¢ 98¢ uyg poy
qnyD Y2910

(ro>)
100> 1 I qnyy pesyiely
qnyD I9A1IS
qny) papyoedg
peysS prezzin
24apjon

) m (0og) ] » (g09) O ) (00g) (0 (0 1))

g | 1equinN sg NH sd sg NH sq s NH sg sq NH s sorads
relof, ¥ poliag € pouag T pousg 1 potrsd 8V 3qeL,

eIpeory Je poued Jurjdures pue ‘poyiowr uonooyjoo ‘so10ads £q [e101 JO judOIad P

'966]1 Ul JoAR dno] S[PPIA Sy} UO UOISISAL
UE PAIS[[0d YSY JO 19qUINU [210], ‘8 S[qEL




(ro>) (1o>)
200 z 1 1 addeip ayym
(90
$¥0'0 9 S - sseq yinowsSiwy
puQfH ysyung
(00 (ro) )
£0°'0 € 1 1 1 Hidonig
ysyung panjodsofuerp
(ro) (00 (€2 (80
o g 6 1 1 L1 ysyung ussin
(12 (90) (op
LUl 202 9L1 S 12 ysyHIry sureld
(ro>) (6'0)
LT0 44 1 61 mouupwdoy, surejq
1823U0IS
ysyieD pestjiely
(o's2) (1o>) (6'¢6) (o) (1'56) (ro>)
$8°0 L6 1 12 op 9 6€ 1 ysye) [ouuey)
peaylIng mofjax
peaging Yoelg
(oos) (ro>) (o)
¥0'0 S z z 1 asI0Ypay pesylIoys
(0s2) (z0) (o) (o0)
620 €€ 1 L1 1 ¥1 19008 MM
{6'€) (+'on) (zo)
90y ¥op (443 v6 8b Joxonsdre) 1oang
(zo) (02 (s0) @) (zo)
70 sz ¥1 1 S 1 12 drep uowwoy
- (10>) (ro>)
€00 € 1 z 2o asouduay
: ) ) {009 ) €7 (g00) ) (» (00g) ()] (0 (o
wsorg | saquinyg sg NH sq sq NH sa sg NH sq sg NH sH eoto0d
ods
eIl ¥ poueg € pouag T poing 1 pousgd 8V dqe]L




(siney = poyy) sueg Seg = g
(syB1u 1ou = pogH) seN dooH = NH
(seynunu = poyg) Sulysyonosyg Moedyorq = Sy Koy

00°001

6EVT1

8€T'8

13

14

L06

24

691°C

TVLOL

W ISTeMysal]

oharem

yo1ag MOJjaX

1911B(] BMO]

JuIAg

JoquinN

167,

)
NH

(00g)

»

)
NH

(g09)

€2)

€]

(00g)

()]
sd

(0
NH

(0

reloL,

¥ pouag

€ pouag

Z pousq .

1 poudg

saroadg

8V 3IqeL




208(] 3[eISOUlL]
208(] (IR
{oy1) (661) (z22) (092)
syLY ¥SZT'1 LOL 9¢T z 60b MOUTI pesyied
(+'6€) (z8) (£99) {6v1)
89°0€ Serard 8061 9¢ 9 sez amouty Asserg
MOUUIN KIGAJIS UIDISIM
(sh) (961) (zom) (oep)
SLYT 6LLT € 86 111 689 Joumys pues
(z€s) (s0) (0?0 (rip (o
871 26 1% 4 b1 1 11 Joums YInowsdig
IoUIyg 191
Joulyg ppelourg
(872) (sz) (90D
€807 L6V 9011 ¥z L91 1ouTys poy
(ro>) (zo) (ro>)
LOO s € 1 1 qny) 3910
(ro>) (ro>)
£0°0 z 1 1 qny) pesyely
qnyD 9IS
qny)> papjoedg
peys prezzio
2fapjony
) ) (00g) €2] » (108) () &) (o0g) (1)) (0 (0
g | requiny sg NH sq sq NH s3 sq NH sd sd NH s3 sawodg
0L ¥ pouag € pouag T polng 1 pouag 6V 2Iqe]

wmquy e pousd Juridures pue ‘poyjewr uonosH0o ‘soads £q [210} JO jusorad p

‘9661 Ul 1oARy dnoT SIPPIA S UO UOISIOAI(]
UE POIOS[[0d YSY JO I9qUIU [BI0], "6V O[qEL




aiddern anym
(ro>) (eL) (ro>)
¥L0 159 z (1}9 I sseq yinows3rery
pugAH ysyung
(e ro
STO 11 6 Z mssnig
gsyung pajodsaduei
(ro) (o0 (o1)
890 14 Y 81 (v Ysyung ussin
USYITY sureld
zo) (zo
900 ¥ 1 € asouunndoy, surejd
(ro>)
100 1 1 Je30U0lg
ysy1e) peayielq
(00s)
10°0 1 1 ysyie) jouuey)
peayjing mofpx
pesy|ing Yoeig
(0 (60 (008) (90)
SL'T 9Tl 6 oz 1 01 3s510ypay praylIoys
(g0) 1627 (rn)
ST1 £8 L€ 6T L1 Isfong oiym
1) (z0) (10>)
+0'0 £ 1 1 1 Ioyonsdre)y oary
(10>) (90
01’0 L £ v drep wourmoy
(ro>) (9} (e0)
120 41 1 6 9 aoe( ssouduoy
16, 1€7] (008 ) €2 (109 ) ) (009 ()] (0) (0
g | tequinyg sd NH s3 sq NH sg sq NH sq sq NH s saroadg
120 ¥ polag € pousg T pouag T potiag 6V 31qe],




(siney = poyy) suies Seq = Sg
(sy3 1ou = poyy) s1oN dooy = NH
(semuru = poyy) Surysyonosyg yoedyoeg = Aoy

L8IL

L

€8y

€89

€LS°T

TV1OL

Wi Io1emysang

2horem

[o1od MOJIOX

19)18(] BAMO]

PLESVEE 1

I3quInN

1)

1)
NH

(009

€2
sg

€2)
NH

(rog)

)

)
NH

(009)

(0

(0
NH

()]

reoL,

¥ pouag

€ pouad

7 pouagd

1 pouag

so100dg

6V 2lqeL




30B(] S[EOSSUL]

§Q ~Hmonm
(9] (62 (o)

oLt Ly 01 €€ b MOUUI PESYIR]

(o) (z9)

LT SL [S oL mouurpy Asserg
(o9)

91 £y b Aouuty KISAJIS UIDISOM
(o09) (s (oL CATRD)

16'1€ 188 z 05z 161 8EY Isupys pueg
(oos) (ofica)] (zo) (re67)

86°81 1749 z ¥61 8S 0L2 Jouyg Yinowsig

IUIYS 1oAY

Jaunyg presourg
(ro o) (009 (c0)

080 w 8 S 1 8 Iaunys pay
(s (o) C2d)

69°S LSt £ 8L 9 qng) Y31

qnyd pesyiely

qnyy I3AIg

qnyd papoeds

PeYS preZZIO

2£spjon

. 1€2) (2] (zog) 2] » (roo €2) 1€ (oog) (» (» ()]
unIg | Iequny sd NH sg sq NH s3 sd NH sg sg NH sq sapadg
o ¥ pousg € poung 7 pousg 1 pouad 01V 3iqe],

Aospey] 1o pouad Sundues pue

9661 Ul 19ARY dnoT  SIPPIA Y UO 1910 [BUOHEN
‘popaI wonoS[09 ‘sorvads Aq 8101 Jo uso1ad pue PolOS[0d YSY JO ISqUMU [BI0] OIV JIqe L




ardde1d anym
(eD (6D
601 o€ 6 1z sseg yinowadrey
PugfH ysgung
(ro)
00 1 1 mdeng
ysyung panjodsoSue1p
(ro (zo)
110 £ 1 4 gsyung usoln
ysymey surerd
(zv
ov'o 11 11 aouutwdoy, sure|d
ro (1o
LOO z 1 1 1800U0Ig
ysyie] peayiely
gsiyie) jpuTeg)
pesyjng o[Px
peayying Joelg
(oD (o1 (s1)
971’1 z€ L 11 ¥1 asI0Uypay peayLOyS
(voo) (1¥s) )
$9'82 16L 24! 909 8% Joxong Aym
(1o)
$0°0 1 1 Jeyonsdre) oary
(ro (€1
850 91 1 St dre) vouruop
(re) €] (o0s) (o)
€Sy va o ST 1 1L or( ssouduoy
€2 () (zoo) €] ) (rog) ) (€2) (009 ()] ()] (0)
unIg | Isquny s NH sd sg NH sa sd NH sg sd NH sq soodg
eI ¥ pousg € pouag T pousd 1 pousg 01V 91qeL




(simey = yoyg) sureg Seg = g
(sy3u 30u = poyy) s1oN dooH = NH
(soynum = yoyy) Surysyonosy yoedyoeq = Sg Aoy

007001 19LC L4 0 90L -0 0 1211 (4 0 86 0 0 0 TV1OL

W J91EMysasg

afa1rem
4oIog MOJ]PK
JoUR(] BMO]
(2] () (o) ) €2 (109 ) 2] (0'0g) (0) (o ()
w0y | soquiny sq NH s sq NH s3 sd NH sg sq NH sa satoodg

[eI0L ¥ pousg € pouog T polrsg 1 polrad 01V aqe],




308(] Sedsaul]
20e(] 183
() o) (go1)
e e z 1 61 MOUUTY pesyIe]
€20 (re) (€0
60 62 4 € 1% MOuuTy Asserg
MOUTI AI9A]IS TIIISIM
(50¢) (901 (z9)
01 £8 134 62 11 Joumyg pueg
(gD o (z9)
6EY 9 ¥ 11 11 Jsunys yinowsig
190IGS 19ATY
Joumg preswrg
(rv :
$E0 z z Iouys poy
(sen) (szD (oLD
9 YT 8 61 <5 i€ qnu) Y1)
qnuD peagiel]
qng) 39A7IS
qny) papjeeds
peys prezzip
2fapjon
O] ) (90¢) 1€7] ) (008 € €2) (009 © ()] (
w1y | lsquiny sd NH sq sq NH sd sq NH sq sq NH sd soadg
w01, ¥ pousg € potag 7 pousg 1 pousd 11V 3lqel

p1o3pay], je pousd Surdures pue

‘poyIem UOPII[[0 ‘saprads Aq 1810} JO Jusoied pue pajos]joo

9661 Ul I9AR] dnoT S[ppI Sy uo
4Sy Jo Jequmnu [e10], “ITV 9IqeL




aidderd aym

174rd

€1

(90

e

sseq yinowodrey

pualH ysgung

mdang

gsyung panodsaduei

ysyung usain

qsyIIEy surelq

L1°0

Lo

mouurdoy, sureld

¥e0

(Lo

1B30U0IG

gsyie) peayrery

gsgie) purey)

pesyling MO8 A

pesayjing youig

Tz

€1

(o)

(6D

asioypsy pesyiioys

PESE

Lz

(06g)
N9

(oo1)

(9'11)
P11

(v'z¢)
LS

Jayong aUYM

Joxonsdre]y oAy

dres uounuoy

€0°S1

68

(ro)
o1

(1o1)

(6'61)
st

30e(] 9souduoy

U014

Ioquiny

7]

1€2)

(90£)

€7)

€2

(00g)

1)

1€))]
NH

(0o9)

(0

(1))

(0

oL,

¥ pousg

£ pouag

7 poirg

T pousg

sa1adg

11V 3iqe],




(siney = poyy) sueg Seg = g9
(s1y31u 19u = poyy) soN dooy = NH
SINUI = 1O 3urysyonos|q yoedyoeg = Sy Aoy
! 28 4sy 3%

00°001 268 0 0 84! 0 1 ¥z 0 0 9L1 0 0 0 TVLOL

W] I19]BMYSIL]

ohkofrem
YoIsg MO[I3X
131re(] BAMO]
€2) €9 (90¢) o) » (0og) )] » (009) © ()] ()]
moorg | Jequiny sd NH sg sq NH 3 sq NH s1 sq NH sd sopadg

B0, ¥ polag € pouag T pousg 1 pousq 11V 31qe],




0R(] S[eOSIUL]
(s
1o 1 1 0r(] [1Bod
1 (oD (2
51 €1 9 z < MOTUT ProyIR]
(g¢e) (009 (81 (o11)
9TEE [$:04 151 £ LE 6 mouury Asselg
AOUTIN AI2ANIS UISISIM
_ (001 (892) (s61) (o
2061 €91 1 €11 oy 6 Jsulyg pueg
o (oo2) (sv) (92)
267 54 6 1 6 9 Jouys yinowdig
IUIS 39A1Y
Ioulys preswry
{ooD) 1)
850 S 1 v nulys pay
-6 (61D ro
s8¢ €€ 8 8 91 qnyy X1
(zo) (ov) G 0)
LYo 12 1 4 1 qny) pesyield
QYD 191G
qnyy papjoads
peys prezzin
akapion
7] 1€))] (00g) () 2] (£62) €2 1€7) (00f) (0 (0 ()]
w013 | Ioquiny sd NH sa sq NH sq sg NH sg sd NH sH sowadg
oL ¥ polng € pouag T pousg 1 pousg 71V 9d1qeL,

uo udMA Je poued Suydures pue ‘poyowr uoRoS[[0d ‘so1oads £q 18101 JO Jusolad pue Psids[[0d s

'9661 Ul JoARy dno oppiA o
g JO Isqumu B0, ‘TIV 9[qeL




aiddes) omm

sseq finowadre]

PUgAH gsyung

m3enig

gsgung pspjodsafueio

86'1

Ll

(s0)

(00

(6)
11

YSIURg USdID

YSUHITY suteld

€0

()]

mouutmdoy, sureld

[A%Y

(z0)

1BUOIS

gsyie) peayiel]

ysyied jpuueyn

pesqling MO

peayjing Joelg

as10ypoy peaylIoyg

L9l

001

(LD
SL

(0s)
81

(19)9)

(zo

1o30nG SIYM

Joxonsdie) 1oary

(60)

drey vourwoyn

Yoy

902

(een)
9

(cL9)
SL

(zeg)
SL

sor(] 9souduo]

jusared

JoqunN

1€

»

(oog)

()

»
NH

(c67)

)

»
NH

(vo9)

(»

(1))
NH

(0

re0L,

¥ pousg

£ pouad

T pouag

1 pousd

so100dg

1V dIqe]




(sney = poyy) sureg Seq = gg
(s1y81u j0u = poyy) sloN dooy = NH
(sapnuru = poyy) Surysyonosyg yoedyorg = SH Aoy

00°001 LS8 1 0 wy s 0 10T 0 (4 9T 0 0 0 TVIOL

WRIQY I12)BMYsaL,]

ahairepm
Y154 Moo
131re(] esmo]
) €%] (oog) ) ) (£62) €3] ) (o0g) () ()] ()]
waorsg | saquiny sd NH s3 sg NH sa sg NH sa sg NH sH sowodg

Tei0L, b poug £ PoLdg 7 pouag 1 potrag IV dqe L




208(] SJROSOUl]
v soe(] reag
(eLy) (g'v) (s¢) (6¢)
1861 LL6 €09 1 1523 0€ Mouuny pesyiegd
(ren (8e2) (19 (9°%9) (59¢)
e 7191 6L 9 689 9 €€y mouuny Lsseig
AOTUI KISAJIS 119189
(o (6'62) (eyD) (ss1) (re) (zoD
$yTTT L9%'] 1 wol € (443 1 8L 1aulgg pueg
(6's6) (067) (c¢e) (zsn {(v99) (6®)
SO'ET 0Z5°1 €6 £101 L 993 ¥ 89 Jeuys yinourfig
Iourys 39a04
Jouys presswy
(re) (zo (ge0) (re) (o)
9L'E 84T £ o1r S oL ¥ 1ougs poy
(s 12 (6D
81 A zs op s qngo 19310
(1ro>) o
SO0 £ z 1 qnyD peoyIely
qnyy IoAlS
qny) papoads
PEYS prezzin
2fapjon
2] €7 (10¢) ) & (906) 6] (» (oo09) () () 0)]
w0 | sequiny sq NH sq sq NH s3 s€ NH sg sq NH sa sowadg
moL ¥ pousg € pousd T poud 1 pousq IV 21qeL

‘9661 UL I9ARY [EWSI dY) UO ISA10] [JEN
Aose 1e pouad Surdmes pue ‘poyistu uonaj0o ‘soroads £q 2303 Jo Jucorad pue pajod[I0d YsY JO IOqUINU [BI0], €IV oSm.H.




aidder) ayym
ro
ST'0 o1 o1 sseq yinowodrey
PUAAH ysyung
(oop) (ro>)
$0'0 € ra I m3onig
ysgung psyjodsslueiy
(ro>) (so 1o
o Jod 1 o1 o1 gsyung uoaln
YsyITy sureld
o ro) (ro)
9¢€0 174 St 8 1 moumwdoy, sure[d
JBO0UOIS
ysyre) peayiely
ysyie) Jouuey)
peoyng MO[2X
peayling Jouig
(ro>) (ro>)
90°0 12 £ 1 3sI10Upsy prayuIoys
(g4) (sv1) (6'5)
118 SES 691 1€ S Ia%ong MM
Joqonsdreyy soary
(ro>)
200 1 B | dre) vowwo)
(ro>) (o1 Cad)
£9'0 15 z £ 81 soe( 9souduo]
€2) 169, (rog) )] ) (909) ) (» (009 (» ()] ()]
wsorsg | 1equiny sq NH s3 sq NH sq sd NH sA sd NH sH soadg
oL ¥ pouag € pousg Z pouag 1 pouag £V dqeL




(siney = poyy) sureg Seg = gg
(siy3m 10u = poygy) s1oN dooH = NH
sojnunu = poyy) Jurysyonosyy yoedyoeqg = g Aoy
I 28

00001 $65°9 L6 0 06%°€ 12 z 807°C 11 0 99L 0 0 0 TV1OL
W 197emysas]
aforrem
§o194 MO[9X
(ro>)
z00 1 1 ) 1311e(] BAMO]
) 1€7) (rog) €7 €7) (909) » 1€2)] {009 (0 (0 (0
juorsg | sequinN sq NH s sg NH sq sd NH sg sq NH sH sopads
oL ¥ pouag | € pousg Zpousd 1 pouag £IV dqeL




308(] S[eOSIuL]
a0e(] [1esd
(9 (69 (gD
LOE €€ L1 11 S MOUTI proyleq
(o (ro) (zD)
8ST JA o1 1 9 mouurpy Assexg
MOUTIA AIDAJIS UIDISOM
(sL8) (o29) (vsp) (g65)
€109 Ly9 82 8¢ 621 791 IsuIgg pueg
(Z9) (c6) (€9) (cg)
099 iL z Sh 91 6 Joug Ynowrdyg
19UIYS 19A1Y
Joumg presourg
o G (oom) (9]
701 11 z ¥ 1 ¥ Isumyg poy
(ro) arn (o)
$9°0 L z £ z qny Y991
qny) peagieny
qnyD 1Al
gy paproeds
peyS prezzin
24spon
1)) (» (s19) ) ) (s09) €] 1) (009) ()] G)) )]
o1 | requny sq NH s3 sd NH sq sd NH sd sg NH sq sowadg
Te10L, ¥ pouad € pouag T pousg 1 pousd PiVv dIqe]

€8 AmH Je pousd Surjdues pue ‘poyjou uond9j0o ‘sepads Aq 18101 JO Jusslad pue paody)

"9661 Ul 19ATY JeUISI( o) uo o3pug
00 sy Jo Joqumu [ei0], ‘pIV SIqEL




sidder) agm

61°0

o

sseq yinowaSrey

PUGAH ysyung

nidanig

gsyung panjodsaduei

600

(+o)

gsyung usainy

gsynyiry sureld

mouunudo], sureld

LED

(y0)

o

ro)

1830U018

qsyied peamiely

gsyie)d ppureyn

PEIIng MO[[2A

61°0

(299)

pesyling Yoelg

as104pay proyLIoyS

SY'ET

94

(6'6)
12

(o+v2)
oL

(g€¢)

(96)

199008 MM

Jaxonsdre) 1oanyg

60°0

o)

dre) vowwoy

S YA

SET

(z9)

(+v9)
1€

(901)
Ly

(c02)
99

0B 9Isousucy

Ju20I9g

oquny

)

6]

(s19)

)

1€7)]
NH

(s08)

)

7]
NH

(o0©)

(0

()]

()

Tel0L

¥ polag

€ posg

7 pousg

1 polrad

so1edg

iV dqeL




(sney = ypoyy) suidg Seqg = g

(5181 Jou = poyy) sieN dool = NH
(somumu = poyg) Surysyonosiy yoedyoeg = SH Aoy

00001

9L0°1

(4%

S8y

1z

TVLOL

W] 197emysal]

shofrem

[ai1od Mol

19118(] BAO]

usorag

JaqunN

»

)
NH

(s19)

)

»
NH

(s00)

()

2]
NH

(00g)

(0

(

(0

oL

p pouag

£ poLrag

T pouag

1 poltag

sopadg

y1v 2Iqe],




20B(] SEIsoUL]

e [Iedd

(844

So€

(Lz)
901

(rge)
£8

(6'88)

(s€9)
801

MOUUI pesyieg

ST'O

(so

mouuijy Asserg

MOUU AISAJIS UIS1SOM

J9unys pues

Ioulgs mnourdig

19UMS 19A1Y

IUS prelsurg

3oums poy

9'0C

14}

(zg)

(gD

(o

qnud 12010

quyd peayiely

qnyo JoA1IS

Q3 papjoads

PRYS prezzip

afopjon

FLERNEE

JoquinN

)

1))
NH

{009)

1)

)]
NH

(+0¢)

62)

)
NH

{00)

(0

)]
NH

()]

oL

b pousd

€ pouad

T pouag

1 pouag

soodg

SIV 2Iqey,

L6 AmH 18 pouad Surdwes pue

‘poyetu uond[[09 ‘satoads Aq 1e10) Jo Juoored pur pa1dI|

‘9661 Ul 19AR] JPwsi( o uo oSpug
00 YSY JO IGUINU [£J0], "SIV O[qeL




aiddesp angm

sseq yjnowsSrey

PUGAH gsgung

m3anig

ysiyung panodsaSuein

4syung usaln

YSYLITY suteld

67°0

(g0

mouutwdof, suielg

1B30U0Ig

ysyied peaylely

ysyie) ppuuey)

pe3yling MO[19 X

peayng Joeig

as100pay pesyuoys

881

8C1

(819
6L

(oo1)

(oo1)

(rsm
£€

(+'9)
€1

19%ong agMm

1onsdre]y 19A1y

drep uourmo)

8'ee

1}54

&'12)
€5

(svt)
L6

(1

(1'6€)
6L

s0e(q ssouduoy]

JLELIEY |

Joqunp

1)

€]

(009

€]

O]
NH

(v09)

)
sd

)
NH

(008

(0
sq

(o
NH

(1))

™oL

v pouaq

€ polrag

T pousd

T pouag

so1oadg

SIV 9qe],




(siney = poyy) sureg Seq = Sg
(s1y31u 19u = noyy) s1eN dooH = NH
(senumur = noyy) Suysyonoopg yoedyoeg = § Aoy

00001 089 0 0 8 1 [4 81¢ 6 0 e 0 0 0 TVI1OL

W 1972MYsa1]

okajrem
Yyo1ad MO[[2A
I91re(q emo]
1 1€%] (00g) ) 62 (09 162 ) (00g) () (0 (0
g | 1equiny sq NH sa sq NH sg sq NH sq sg NH sa sopads

el0], ¥ pouag € pouag T potrsg 1 pounq . SIV 3qe],




'APPENDIX B



Table Bl. Habitat parameters for sampling period 2 on the Loup River in 1996.

Mean Substrate Composition

Table Bl Mean Mean Mean "
Discharge Depth Velocity Width
Site (cfs) (®) (f/sec) ®) " Silt Sand Gravel
LOUP RIVER
Columbus 225.5 0.51 1.31 2710 10 84 7
Genoa 52.6 0.42 0.95 129.3 6 94 0
Fullerton 1453.9 1.18 1.57 605.0 16 82 2
Palmer 1562.8 1.81 2.11 390.0 4 95 1
Loup Junction WMA 600.2 1.06 1.61 2027 12 86 2
MIDDLE LOUP RIVER |
Boelus 336.6 0.48 1.19 462.0 4 95 1
Bowman Lake SRA 385.6 0.84 1.28 226.0 6 92 2
Arcadia Diversion 199.4 0.49 117 305.6 5 92 3
Milbum Diversion 1055.2 1.34 1.92 365.0 1 83 16
Halsey Natl Forest 420.5 1.35 197 154.0 7 85 8
Thedford 339.4 1.85 2.53 73.0 15 m 8
Mullen 138.7 1.58 2.08 413 16 76 8
DISMAL RIVER

Halsey Nat'l Forest 404.4 0.78 1.68 2483 18 7 5
Hwy 83 Bridge 225.1 1.33 2.01 86.3 7 93 0
Hwy 97 Bridge 90.0 131 2.04 34,0 13 86 1




Table B2. Habitat parameters for sampling period 3 on the Loup River in 1996.

Table B2 Mean Mesn Mean " Mean Substrate Composition
Discharge Depth Velocity Width
Site (cf5) @) (fsec) ® | s Send Gravel
LOUP RIVER
Columbus 207.5 0.45 0.96 340.0 14 81 5
Genoa 39.6 0.54 0.76 95.5 6 93 1
Fullerton*® (1900)
Palmer* (2000)
Loup Junction WMA* (800)
MIDDLE LOUP RIVER
Boelus 342.0 0.69 L13 286.5 6 94 0
Bowman Lake SRA 326.2 0.84 117 230.0 1 88 1
Arcadia Diversion 275.0 0.62 1.18 269.0 1 97 2
Milburn Diversion 932.4 1.22 1.68 366.0 5 81 14
Halsey Nat1 Forest 475.9 1.30 2.03 165.6 4 85 1
Thedford 326.6 217 233 65.7 8 85 7
Mullen 144.3 1.67 236 37.0 12 83 5
DISMAL RIVER
Halsey Nat1 Forest 386.6 0.69 1.58 284.3 13 84 3
Hwy 83 Bridge 219.0 1.81 1.9 74.0 7 92 1
Hwy 97 Bridge 96.1 1.48 225 30.1 8 92 0

no habitat data collected due to high water, and discharge estimates are given in parenthesis




Table B3. Habitat parameters for sampling period 4 on the Loup River in 1996,

Table B3 Mean Mean Mean " Mean Substrate Composition
Discharge Depth Velocity Width
Site (cfb) ®) (fsec) ® | sw Send Gravel
LOUP RIVER
Columbus 815.1 0.96 172 445.6 3 95 2
Genoa 1525 132 0.66 207.5 4 96 0
Fullerton* (5100)
Palmer* (5500)
Loup Junction WMA* (2100)
MIDDLE LOUP RIVER
Boelus 1182.3 119 221 391.0 6 94 0
Bowman Lake SRA 1404.0 0.71 2,01 584.5 3 97 0
Arcadia Diversion 1506.9 071 2.42 679.0 6 94 0
Milbum Diversion 1209.3 0.74 2.03 560.0 2 96 2
Halsey Nat'l Forest 496.3 L15 2.55 1710 2 96 2
Thedford 340.1 2.21 245 63.0 5 93 2
Mullen 151.1 1.69 2.45 363 11 77 12
DISMAL RIVER
Halsey Natl Forest 404.0 0.36 1.59 2513 6 93 2
Hwy 83 Bridge 2287 145 2.13 78.7 7 93 0
Hwy 97 Bridge 94.3 1.66 186 315 5 94 1

no habitat data collected due to high water, and discharge estimates are given in parenthesis




