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This study is part of the Northwest Power Planning Council's
resident fish and wildlife plan, which is responsible for
mitigating damages to fish and wildlife resources caused by
hydroelectric development in the Columbia River Basin. The major
goal of this study is to quantify seasonal water levels needed to
maintain or enhance the reservoir fishery.
summarizes data collected from 1983-85.

This annual report

Operation of the reservoir has large impacts upon the habitat
for fish food organisms and fish. The annual drawdown reduces
reservoir volume, volume in euphotic zone, surface area, wetted
bed, area of littoral zone and may weaken thermal structure.

Hungry Horse Reservoir in 1985 was isothermal from about late
November to April, thermally stratified from June until about mid-
October and ice-covered from mid-December to mid-April. Water
temperature played an important role in determining fish distri-
bution and activity by regulating metabolism, spawning periodicity
and food availability. Dissolved oxygen and pH had little direct
influence on fish distribution.

The zooplankton community was dominated by Daphnia, Diaptomus
and Cyclops. They comprised approximately 90 percent of the
biomass in 1984-85. Daphnia pulex, the primary zooplankter
consumed by game fish, accounted for 13 percent of the biomass in
1984 and 10 percent in 1985 from May through August. Daphnia
biomass peaked in August and November while Diaptomus was high in
May June and November. In general, differences in abundance were
higher between seasons than areas. Length distributions of
Daphnia illustrated that length composition changed seasonally,
with more large Daphnia present in late fall and winter.
Zooplankton was concentrated in the upper 15-20 m of the water
column in the euphotic zone.

The biomass of Diptera larvae in the occasionallydewatered
and permanently wetted zones was 6 to 13 times greater than in the
zone annually dewatered. Diptera populations recolonized the
dewatered zone in the summer and fall.

The distribution of surface insects in the reservoir was
temporally patchy. Aquatic Diptera biomass was highest in May,
declined during the summer, peaked again in September and October
and decreased markedly in November. Terrestrial insect biomass
was highest in the late summer and fall, but declined to
negligible levels in November. Area differences were small, and
there was no significant difference between nearshore and offshore
samples.

Terrestrial insects were the most important food item consumed
by westslope cutthroat trout, followed by aquatic insects and
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zooplankton. Hymenoptera, aquatic Diptera and Daphnia pulex
comprised the bulk of the food consumed. Cutthroat were selective
for the larger Daphnia pulex, feeding on individuals over 1.5 mm
in length. The diet varied seasonally with terrestrials and
aquatic insects prevalent in the spring, terrestrials in the
summer and fall, and Daphnia pulex in the late fall and winter.

Fish was the principal component of bull trout food habits,
constituting over 99 percent of the biomass. Suckers, mountain
whitefish and northern squawfish weretheprimary fish species
consumed by bull trout. The IRI (Page 46) values overestimated
the importance of other food items as compared to fish in the diet
of bull trout.

Mountain whitefish ate primarily Daphnia pulex, followed by
aquatic Diptera, Epishura and terrestrial insects. Their diet was
remarkably uniform with little seasonal change in food
consumption.

It was difficult to assess the food habits of northern
squawfish because of the high rate of regurgitation.
Approximately 55 percent of the stomachs collected were empty.
Fish accounted for 90 and 98 percent of the biomass consumed by
juvenile and adult trout, respectively. Suckers, mountain
whitefish, northern squawfish and bull trout were the primary fish
species eaten. Initial analysis of stomachs collected in May,
1985 indicated that squawfish were utilizing cutthroat during this
period.

Sampling with horizontal gill nets, purse seines and electro-
fishing gear indicated that fish distribution was controlled
primarily by water temperature and food availability. Substrate
composition and shoreline habit didn't appear to influence fish
distribution. Cutthroat trout were concentrated in nearshore
areas in surface waters when water temperatures were below about
17' C. Cutthroat moved into deeper offshore waters when surface
temperature were above 18'C. Bull trout and mountain whitefish
had temperature preferences similar to cutthroat, but they were
more benthic-oriented species. Northern squawfish preferred
warmer temperatures than salmonids. They moved into offshore
waters in October when water temperatures declined to below lo-
12'C. A movement into nearshore areas occurred in the spring when
water temperatures increased to above 10°C. The difference in
temperature preferences between salmonids and squawfish resulted
in temporal and spatial separation during much of the year, except
in the spring and fall.

The spawning run of westslope cutthroat trout into Hungry
Horse Creek has declined markedly from a high of 1,160 spawners in
1968 to 370 in 1985. Recruitment of juvenile cutthroat has
dropped approximately 50 percent during the same period.
Reservoir operation, habitat degradation and angler mortalities
appear to be factors which may have influenced these declines.
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The catch rate of cutthroat by anglers in the fall also indicated
cutthroat populations may have declined in the reservoir during
this period,

A total of 794 anglers were contacted during the reservoir
creel survey. Westslope cutthroat trout comprised 76 percent of
the catch followed by bull trout (15.2 percent) and Mountain
whitefish (8.9 percent). The mean catch rate of 0.17 cutthroat
per hour of effort was higher than recorded in Libby Reservoir or
Flathead Lake. The fall catch rate in HHR, however, was
approximately 50 percent of that recorded from 1961-69.

A quantitative model is being developed to predict the impact
of reservoir operation upon habitat, primary production, secondary
production and gamefish populations. Particulate carbon will be
used to track energy flow through trophic levels. The model will
consist of a physical framework component within which will run
the primary production, secondary production and fish submodels.
A growth-driven population dynamics simulation model will be used
to estimate impacts of reservoir operation upon population
dynamics of cutthroat and rainbow trout. A long term monitoring
study (approximately 10 years) is needed to provide data for
validation of the models.
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The Pacific Northwest Electric Power Planning and Conservation
Act, passed in 1980 by Congress, has provided a mechanism which
integrates and provides for stable energy planning in the Pacific
Northwest. The Act created the Northwest Power Planning Council
and charged the Council with developing a comprehensive fish and
wildlife program to protect and enhance fish and wildlife impacted
by hydroelectric development in the Columbia River Basin.
Bonneville Power Administration (BPA) is one of the many agencies
implementing the Council's program. The Hungry Horse Reservoir
(HHR) study is part of the Council's program.

A maximum drawdown of 85 feet was recommended by Graham et al.
(1982) for HHR. This recommendation was subsequently adopted by
the Council as part of its fish and wildlife program. The maximum
drawdown proposal and timing of drawdown will be reviewed in light
of the data generated by this study, proposed changes in operation
anticipated due to "water budget" flows and changing power demands
in the northwest.

Reservoir operation affects gamefish production by altering
the physical environment through changes in reservoir
morphometrics such as surface area,
shoreline length.

water volume, mean depth and
Annualdrawdown for flood controlandpower

production adversely affects primary productivity (Woods 1982),
benthos production (Benson and Hudson 1975), and fish production
in reservoirs (Jenkins 1970). Graham et al. (1982) indicated that
increased levels of drawdown in HHR from 1965to 1975 adversely
affected the growth and survival of westslope cutthroat trout
(Salmo clarki lewisi).

We hypothesize that reservoir operation may affect the
production of gamefish by:

1) Controlling the amount of reservoir area which collects
incoming solar energy and terrestrial insects;

2) Controlling the quantity and quality of habitats available to
phytoplankton and zooplankton (volume of water) and benthic
invertebrates (wetted reservoir bed);

3) Weakening the thermal structure of the reservoir bypassing
large inflow and outflow volumes which subsequently reduces
zooplankton production;

4) Reducing the availability of food organisms and littoral zone
habitat for gamefish species.

1



This study proposes to quantify seasonal water levels needed
to maintain or enhance principal gamefish species in Hungry Horse
Reservoir. The specific study objectives are:

1)

2)

3)

4)

5)

6)

7)

Quantify the amount of reservoir habitat available at
different water level elevations.

Estimate recruitment of westslope cutthroat trout
juveniles from important spawning and nursery areas.

Determine the abundance, growth, distribution and use of
available habitat by major game species in the reservoir.

Determine the abundance and availability of fish food
organisms in the reservoir.

Quantify the seasonal use of available food items by
major fish species.

Develop relationships between reservoir drawdown and
reservoir habitat use by fish and fish food organisms,

Estimate the impact of reservoir operation on major
gamefish species.
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Hungry Horse Dam was completed in 1952 and the reservoir
reached full pool elevation of 3,560 feet msl in July 1953. The
dam impounded the South Fork of the Flathead River eight km
upstream from its confluence with the Flathead River (Figure 1).
Hungry Horse is a large storage reservoir, operated by the Bureau
of Reclamation, whose primary benefits are flood control and power
production. The principal power benefit comes from generation at
downstream projects. Water passes through 19 downstream projects,
generating approximately 4.6 billion kilowatt hours of energy
annually as compared to 1.0 billion at the Hungry Horse project.

The South Fork drains an area of approximately 4,403 km2 on
the west side of the Continental Divide in northwestern Montana.
The basin is underlain principally by sedimentary rocks. The
drainage is almost entirely within lands administered by the U.S.
Forest Service with the upper part in the Bob Marshall Wilderness
Area.

Water quality data collected during 1978 indicated that Hungry
Horse Reservoir was oligotrophic with low nutrient input and
primary productivity. Low nutrient concentrations, transparent
water and low algal standing crops are related to the basin's
geology, comparatively pristine nature of the South Fork watershed
and reservoir morphology. Most of the drainage area is underlain
by nutrient-poor Precambrian sedimentary rock which is frequently
deficient in carbonates and phosphorous (Simons and Rorabaugh
1971).

At full pool the reservoir is 56 km in length with an area of
23,800 acres and a volume of 3,468,OOO acre-feet. Usable storage
for power production starts at elevation 3,336 msland includes
2,982,OOO acre-feet which is 86.0 percent of total full pool
volume. Maximum drawdown of 224 feet would leave only 14.0
percent of full pool capacity (Table 1). The maximum drawdown on
record of 128 ft. in 1972 reduced the volume to 37 percent of full
pool. The recommended drawdown of 85 ft. reduces reservoir
volume to 53 percent of full pool capacity.

Reservoir operation has varied considerably since HHR was
first filled. Historic operation can be classified into three
periods based on average annual maximum drawdown: 1) 1955-64 when
drawdown averaged 64 ft., 2) 1965-75 when drawdown averaged 92 ft.
and when drawdown for advance power began: and 3) 1976-1984 when
drawdown averaged 66 ft. Maximum drawdown has ranged from 31 ft.

3
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Table 1. Morphometric data for Hungry Horse Reservoir.

Drainage area (sq. miles)

Average annual discharge (acre-ft)

Surface area (acres)

Pool length (miles)

Shoreline length (miles)

Shoreline development

Mean depth (ft.)

Storage capacity (acre-f t)

Useable storage (acre-ft)

Storage ratio

Elevation at full pool (ft)

Elevation at minimum pool (ft)

1,700 (4,403 sq. km)

2,386,918 (2.95 cubic km)d

23,800 (9,632 ha)

35 (56 km)

133 (213 km)

5.95

146 (44.5 m)

3,468,OOO (4.24 cubic km)

2,982,OOO (3.68 cubic km)

1.45

3,560 msl (1085.8 m)

3,316 msl (1011.4 m)

dBased on unregulated flow from 1929-51.



in 1963 to 128 ft. in 1972, with a mean of 76 ft. (Figure 2).
Maximum drawdown has been below the proposed 85-foot level in
eight of 30 years of record. Water requirements for fish
mitigation efforts and changing power loads may modify reservoir
operation in the future.

The operation of HHR is controlled by a combination of
interacting factors including: flood control, generation of
hydroelectric power, recreational use of the reservoir, resident
fish flows for the Flathead River and water budget flows. The
reservoir is drafted in the fall to provide advance power for
direct service industries. The major evacuation of water, however,
occurs from December through March for flood control and power
production. The reservoir is usually filled by the end of July
and remains at full pool until after Labor Day to provide summer
recreation opportunities. Operation is also regulated to provide
flows for kokanee spawning and incubation of eggs in the Flathead
River downstream from the mouth of the South Fork. From October
15 to December 15, flows in the Flathead River near Columbia Falls
are maintained between 3,500-4,500 cfs. A minimum flow of 3,500
cfs is maintained the remainder of the year for incubation of
kokanee eggs and for spawning and rearing of other fish species,
and aquatic invertebrate production.

Historic Status

Prior to construction of Hungry Horse Dam in 1952, the South
Fork Flathead River drainage was considered the major spawning
area for adfluvial fish stocks from Flathead Lake. Substantial
numbers of bull trout and westslope cutthroat trout spawned in the
South Fork drainage along with smaller numbers of mountain
whitefish and kokanee salmon (Oncorhynchus Nerka Native fishe fish
species in the South Fork drainage prior to dam construction
included westslope cutthroat, bull trout (Salvelinus confluentus),
mountain whitefish (Prosopium williamsoni), northern squawfish
(Ptychocheilus oreqonensis), largescale sucker (Catostomus
macrocheilus), longnose sucker (Catostomus catostomus), pygmy
whitefish (Prosopium coulteri) and sculpins (Cottus sp.).

The native species comprise almost the entire fish population
in the reservoir. They are considered abundant except for pygmy
whitefish which is rated as rare. (Table 2). Pygmy whitefish may
be more abundant than net data indicates, because they are not
vulnerable to being caught in shoreline net sets.
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Table 2. The relative abundance of fish species in Hungry Horse
Reservoir as determined by gill net catches and creel
surveys from 1958 to 1983. Abbreviations are given in
parentheses.

Species Scientific name
Relative
abundances/

Westslope cutthroat
trout (WI?)

Bull trout (DV)

Mountain whitefish (MWE')

Pygmy whitefish (PWF)

Northern squawfish (NSQ)

Largescale sucker (CSU)

Long-nose sucker (InSU)

Sculpin species

RainbOw trout (RB)

Yellowstone cutthroat
trout (YCT)

Arctic grayling (CR)

Native Species

Salmo clarki lewisi

Salvelinus confluentus

Prosopium williamsoni

Prosopium coulteri

Ptychocheilus  ogegonensis

Catostomus  macrocheilus

Catostomus catostanus

Cottus sp.

Exotic Species

g a i rdneriSalmo

Salmo lewisi bouvieri

Thymallus arcticus

A

A

A

&

A

A

A

R

R

R

R

dRelative abundance: A = abundant, C = common, R = rare.

wPygmy whitefish may be more abundant than net catches indicated
because they inhabit deep Offshore waters and are not vulnerable
to shoreline net sets.
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General descriptions of methods used to collect and analyze
data are presented in this report. Detailed methods for the
Hungry Horse study were given in the 1985 annual report (May and
Zubik 1985).

The year was stratified into four seasons based on reservoir
operation and surface water temperatures.

1) Winter (mid-November trout April) - when the reservoir is
evacuated for flood control and power production, surface
water temperatures are below 8.0°C and the reservoir is
isothermal ;

2) Spring (May and June) - when the reservoir is refilled
and surface water temperatures are between 8-15OC and
increasing.

3) Summer (July through mid-September) - when the reservoir
is near full pool, surface water temperatures are between
X-22OC and the reservoir is thermally stratified.

4) Fall (mid-September through mid-November) - when drafting
of the reservoir begins for power production and surface
water temperatures are between g8-15 C and declining.

HHR was segregated into the Emery, Murray and Sullivan areas
based on reservoir morphometry and the effects of drawdown
(Figure 1). Within each of these study areas a permanent station
was selected for water quality and zooplankton data collection.
Vertical fish distribution and benthic macroinvertebrate samples
were collected near these permanent sites. In addition to
permanent sampling sites, transects were established across the
reservoir at visual landmarks where randomly selected zooplankton,
surface insect and purse seine samples were collected,

The reservoir habitat was divided into nearshore (littoral)
and offshore (limnetic)  zones. The littoral zone included the are
less than the depth of the euphotic zone (approximately 20 meters)
and less than 100 meters from the shoreline.

Contour maps of the reservoir were digitized by lo-foot
contour intervals for each geographic area.

Monthly lake-fill and hydraulic-residence times were
calculated using the formulas adapted from Woods (1982). Lake-

9



filling time represents the time required to replace the volume of
a reservoir at a given inflow, whereas hydraulic-residence time
represents the time required to replace the volume of a reservoir
at a given outflow.

Water temperature (OC), dissolved oxygen (mg*l-'1, pH and
specific conductivity (umhos.cm ) were measured at the permanent
sites. Measurements were taken biweekly from May through October
with a Martek Mark V digital water quality analyzer, and monthly
from November through march when access to the reservoir was
available. The vertical profile data were collected immediately
below the water surface, 1, 2, 3, 5, 7, 9, 11, 13, 15, 18, 21 m
and every three meters down to 60 m, then every five meters from
60 m to 100 m or the bottom. Calibration of the meter was done in
the field from May through October and in the laboratory
immediately prior to field measurements from November through
March when ambient air temperatures were below freezing.

Light transmittance was measured in foot candles suing a
Protomatic photometer. Incident light was measured immediately
above the water's surface. Light penetration was measured at
depths of 90, 60, 30, 15, 5, 1 and 0.1 percent of the incident
light. Greeson et al. (1977) defined the lower boundary of the
euphotic zone as the 1.0 percent of incident light depth.

Water temperature, dissolved oxygen, pH, conductivity and
light transmittance profile data were entered into computer data
files and transferred to the U.S. Geological Survey WATSTORE
system and the Environmental Protection Agency STORET system.
Isopleth diagrams were generated using a computer program titled
STAMPEDE (Woods and Falter 1982). This database will be used in
correlation analyses of vertical zooplankton and fish distribution.

FISH FOOD AVAILABILITY

Zooplankton

Zooplankton densities were determined using Wisconsin plankton
nets. Three 30-m vertical tows were made biweeklyinthe Emery
and Sullivan areas and weekly tows were taken in the Murray area
from May through November to reduce sampling variability. The
Emery area was sampled through the ice in February. In each area
samples were collected at the permanent limnological buoy and two
randomly selected transects.

Vertical distribution of zooplankton was assessed using a 30-
liter plexiglass Schindler plankton trap (Schindler 1969). A
plankton trap sample series consisted of duplicate samples
collected from the surface and every three meters down to 15 m,
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then every five meters down to 30 m. Plankton trap sample series
were collected monthly in the three areas at the permanent
limnological buoys.

Standard laboratory procedures were used to process the
zooplankton samples. Five l.O-ml subsamples of each zooplankton
sample were counted and the plankters identified to genus
(Daphnia,Leptodora,Bosmina,  diaptomus, Epischura and Cyclops)
except for Daphnia pulex. The l.O-ml random subsamples were used
to measure a representative sample of carpace lengths from each
taxon. Biomass of zooplankton was calculated using length-weight
regressions in Bottrell et al. (1976).

Surface Insects

Surface insects were collected with a net attached to a one-
meter wide frame with a removable plexiglass bucket. Three
randomly selected sites were sampled in each area biweekly from
May through November. One tow was made within 100 m of the shore
and one further than 1
approximately 600 mf

0 m from shore. Each collection sampled
of water surface. All insects were

identified to order and weighed in the laboratory.

Benthos collections were made monthly from May through
November using a Peterson dredge which sampled 0.092 sq. meters of
reservoir bottom. Three replicate samples were taken from each of
the following depth intervals for a total of nine samples: 1) full
pool elevation (3,560 ft.) to recommended drawdown elevation of
3,475 feet; 2) recommended drawdown to maximum drawdown on record
at elevation 3,432 feet; and 3) below elevation 3,432 feet.

All macroinvertebrates were sorted from the samples, identi-
fied to order or class and weighed.

Fish for food habits analysis were collected with gill nets
from each area of the reservoir during the seasonal gill net
series. Approximately twenty each of westslope cutthroat, bull
trout, and northern squawfish and six mountain whitefish were
collected from each area seasonally. The annual total for the
entire reservoir was approximately 240 each for cutthroat, bull
trout, and northern squawfish; and 72 mountain whitefish.

Zooplankton were identified to genus, insects to order and
fish to species. The number, frequency of occurrence, and weight
of each food item was calculated and combined into an index for
relative importance (IRI). The IRI values range from 0 to 100,
w i t h  a value of 100 indicating exclusive use of the food item.



Horizontal Gill Nets

Standard experimental floating and sinking gill nets were used
to sample fish in near-shore areas seasonally in each area. A
floating net set consisted of two floating nets tied end to end
(double floater) and fished perpendicular from shore. A sinking
net consisted of a single net fished perpendicular from shore.
In each area, seven double floaters and five sinkers were set in
the evening and retrieved the next morning (Figure 1).

All fish were removed from the nets, identified to species,
and length (mm) and weight (g) was recorded for each fish. Sex
and state of sexual maturity (ripe, spent, mature, immature) were
recorded for gamefish. Scale samples were taken from all gamefish
and representative numbers from nongame fish. Otoliths were
collected from westslope cutthroat trout beginning in December,
1984.

Purse seining

A 183 m long by 9.1 m deep purse seine was used to collect
fish in the spring of 1985 in the Sullivan area. A total of 50
randomly selected purse seine hauls were conducted from May 6 -
May 17. All fish caught were anesthesized, measured, weighed,
tagged or marked and released.

Electrofishing

Near-shore zones, in the Sullivan area, were sampled in the
spring to determine the utilization of this habitat by westslope
cutthroat trout juveniles and capture adults for the tagging
effort. Sampling was done at night using an electrofishing boat
with boom mounted electrodes. Pulsed direct-current of approx-
imately three amps and 200 volts was used to collect fish from
shoreline areas less than 2 meters in depth.

Fish Trapping

A downstream fishtrapand leads covered with 6.4 mm square
mesh hardware cloth was fished in Emery Creek (Figure 1). An
upstream and downstream trap was operated in Hungry Horse Creek.
Traps were checked  twice daily and all fish were removed,
anesthesized, measured and weighed. Species, length, weight, tag
number and tag type were recorded for each fish. All fish longer
than 250 mm were tagged with numbered anchor tags and fish 100 to
250 mm in length were tagged with numbered dangler tags. Scales
were taken for age determination from representative samples of
fish from each stream.
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Westslope cutthroat trout adults were tagged with Floy anchor
tags and the juveniles were tagged with Floy dangler tags. Fish
were captured with electrofishing gear, purse seine and gill nets
in the reservoir, whereas fish traps and angling were used to
collect cutthroat in reservoir tributaries and the South Fork of
the Flathead River. Tag returns were provided by voluntary angler
returns, creel census interviews and fish sampling activities in
the reservoir and tributary streams.

Total body length of cutthroat, bull trout and mountain white-
fish collected during the study was measured to the nearest mili-
meter.
weighing

Body weight was determined to the nearest gram for fish
less than 500 grams. Scales were taken from an area just

above the lateral line along an imaginary line drawn between the
posterior insertion of the dorsal fin and the anterior insertion
of the anal fin. Otolith bones were removed from cutthroat trout
and stored in envelopes in a dry state. Otoliths were aged by Dr.
Ed Brothers to determine growth during the first year that the
fish resided in the reservoir.

Cellulose acetate impressions of scales were examined using
microfiche readers. Distances from the focus to annuli were
measured to the nearest millimeter using transparent plastic rules
and recorded directly onto computer coding sheets.

Age and growth information was analyzed using the FIRE 1
computer program described by Hesse (1977) and the AGEMAT program
devised by MDFWP personnel. Body length-scale radius relationships
are most accurately described using log-log plots constructed from
pooled samples of tr'but ry and lake fish. Condition factors were
calculated as (WxlO')/L' , where "W" equaled weight in grams and
"L" equaled total fish length in millimeters.

A partial creel census was conducted on Hungry Horse Reservoir
from May through October. Anglers were interviewed at checking
stations established at the west abutment of the dam and at the
junction of the east side road (FS38) and Desert Mountain road
(FS590). The east side station was used exclusively in May and
June because the only low-water boat ramp was located on the
eastside at Abbot Bay. From July through October each checking
station was used on alternate census days.

All weekend and holiday days were sampled, plus one weekday
per week. A census day began at 10:00 am and continued until
sunset .

13



Creel clerks interviewed fishermen on a party basis with
emphasis on the collection of complete trip interviews. Creel
data collected included: 1) area of reservoir fished, 2) number
of anglers in party, 3) total hours fished, 4) type of lure or
bait used, 5) angler origin, 6) whether fishing was from shore or
boat, 7) was fishing trip, incomplete or complete, and 8) species
of fish sought, and 9) number of each species caught. In
addition, total lengths in mm and weight in grams were taken on
all gamefish, scales collected from westslope cutthroat trout and
tag returns recorded.

Data obtained from interviews were recorded directly on coding
forms and entered into the computer. Monthly, seasonal and
overall catch rates were calculated by dividing the number of fish
caught by the total hours fished.

Habitat Surveys

Habitat surveys were conducted on tributaries of HHR to
evaluate spawning and rearing habitat available to adfluvial
cutthroat and bull trout.

Streams were divided into reaches according to valley
characteristics, stream gradient and stream order. Exact lengths
and gradients were calculated for each reach using a Numonic 2400
Digittablet provided by the Flathead National Forest Service.

For each reach surveyed, a two-member survey crew walked the
entire reach and recorded the following: 1) square meters of
spawning gravel, 2) locations of bank instability, 3) location of
barriers, 4) stream pattern, 5) flow character, 6) width of valley
flat, 7) turbidity, 8) stage and 9) number of class I, II, and III
pools according to the classification system used by Graham et al.
(1980).

In addition, a more intensive habitat survey was conducted in
a representative section within each reach which consisted of 30
random transects, one-meter wide across the stream. The
information collected at each transect was recorded on stream
survey data sheets.

Stream reaches that were considered too steep or too small to
support an adfluvial fish population were not surveyed.
Furthermore, when obvious natural barriers to fish migration were
encountered, stream surveys were discontinued.

Culvert Evaluations

Fish passage was evaluated at culverts installed in streams
crossing the main road around the reservoir. Flow and velocity
measurements were taken weekly during the spawning run of
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westslope cutthroat trout. Length and diameter of culvert, depth
of jump pool and height of jump into culvert from the pool was
also recorded. Visual observations of fish passage attempts were
noted.

Population  Estimates

Population estimates were obtained on seven streams in 1983
and three in 1985 (Figure 1) to determine fish abundance. The
two-pass procedure (Zippin 1956) was used to make estimates in
streams with flowslessthatabout 10-15 cfs. For streams with
higher flows the mark-and-recapture method was utilized (Vincent
1971). The section length for the mark-recapture estimate was
300 m as compared to 150 m for the two-pass method. In general,
methods outlined by Shepard and Graham (1983a) were used.



Operation of the reservoir has large impacts upon the habitat
of fish food organisms and fish (Figures 3 and 4). The annual
drawdown and refill cycle causes large changes in surface area,
water volume and shoreline development. The amount of littoral
area varies with the reservoir elevation along with volume in the
euphotic zone, volume in preferred temperature ranges for
zooplankton and fish growth, and area of reservoir bottom
dewatered. The reservoir basin has been digitized by ten Foot
contour intervals. These data have been plotted and are in the
process of being verified. It will be incorporated in the
physical framework fishery model being developed by Dr. Goodman
(See Modeling Section). The physical framework model will predict
the value of the parameters discussed above at various reservoir
elevations.

The thermal structure of Libby Reservoir is also influenced by
the large seasonal inflow and outlfow volumes (Woods 1982).
Mayhew (1977) found that hydraulic residence times appear to
influence zooplankton production by reducing thermal stability.
Hydraulic-residence times of below one year were associated with
reduced zooplankton populations. Increased flushing rates
resulted in cooler water temperatures and a corresponding linear
decrease in zooplankton populations.

Annual hydraulic-residence times in H H R vary considerably from
year to year (Table 3) but are generally above one. The monthly,
residence times, however, were below one during 16 months f r o m
1983-85. The variance in retention times is influenced largely by
reservoir operation (Figure 5). Maximum drawdown during this
study has ranged from 45 feet in 1983 to 85 feet in 1985. The
reservoir was held at full pool for almost eight weeks in 1983 as
compared to about one week in 1985. The stream flows were below
average in the summer throughout the Columbia Basin in 1985 w h i c h
resulted in the storage reservoirs being drafted to meet firm 

power loads.

Physical shoreline habitat and reservoir substrate appear to
have little direct influence on the distribution  of westslope
cutthroat trout. Trout in lentic environments are forced to
actively seek food concentrations. Consequently there are n o
positive energy benefits accrued from occupying a feeding station
as there is in lotic habits (Bachman 1984). Cutthroat in H H R
appear to partition their time between an environment with
preferred temperatures and an environment with abundant food. T h e
fish make forays for food into water with higher than perferred  
temperature, but feeding behavior doesn't override thermalp
preferences.
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Table 3. Monthly lake-filling and hydraulic-residence times Eor low (1973) median (1980) and high (1974) water years in Hungry
Horse Reservoir and for 1983-85.

Cumulative
Month Annual Maximum discharge

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov . Dec. mean drawdown (ft) (AF)

1973 3.02 5.75 2.97 1.26 0.33 0.47

1974 1.12 2.37 1.62 0.38 0.22 0.16

1980 5.54 5.47 3.99 0.50 0.30 0.59

1983 3.87 4.88 2.41 1.05 0.35 0.47

1904 1.98 3.50 2.31 0.73 0.37 0.34

1985 5.35 4.67 3.51 0.51 0.22 0.48

1973 0.62

1974 0.74

1980 3.92

1983 1.15

1384 1.02

1985 0.54

0.57

0.54

6.31

0.88

0.59

0.53

1.94

0.36

11.99

1.03

0.77

0.62

1.53 4.14

0.21 0.82

16.81 14.37

0.54 0.87

1.92 1.24

3.66 13.00

26.21

1.47

1.03

4.92

3.50

1.88

Lake-Filling Time (years)

2.05 5.29 7.28 5.24 1.65

0.64 3.03 5.31 6.59 4.20

1.86 4.47 3.79 5.43 3.08

0.97 3.67 5.40 4.27 2.57

1.34 4.60 4.61 3.89 3.58

2.62 3.86 1.19 1.13 1.11

Hydraulic Residence-Time (years)

1.14 0.87 7.23 0.89 1.54

0.87 2.15 1.15 0.70 0.47

2.11 2.19 1.18 1.89 1.25

1.08 2.58 0.80 0.79 3.73

8.39 1.38 1.03 1.27 2.22

0.96 0.58 0.62 0.97 6.41

2.13 3.12 63 1,871,OOO

4.53 2.51 111 3,574,000

1.40 3.04 69 2,351,OOO

4.55 2.07 45 2,872,300

4.38 2.64 68 2,202,900

3.23 2.32 85 2,928,110

4.18 4.24

0.57 0.84

0.72 5.31

0.71 1.59

0.80 2.06

0.66 2.54
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Temperature

Surface water temperatures ranged from O.O" to 23.0° during
1985 (Figures 6, 7, and 8). Ice formation generally began in the
upper part of the reservoir in late December and the entire
reservoir was usually ice covered by mid-January. Ice-out in 1985
occurred sometime during the last week of April. Thermal strati-
fication in 1985 occurred about the first week of June and
continued through September. The reservoir is generally
isothermal during the winter and spring. The preferred
temperature range of lo-16OC for cutthroat trout (Hickman and
Raleigh 1982) is depicted in Figure 6, 7 and 8. The water volume
encompassingthesetemperatures was greatest in the spring and
fall.

Dissolved Oxygen

The dissolved oxygen levels in HHR have been above the optimal
levels of 7 mg/liter (Hickman and Raleigh 1982) required by cut-
throat and shouldhavelittle impact on fish distribution. The
levels which have been in the 8-10 mg/liter (Appendix A) range are
adequate to sustain healthy aquatic life (Davis 1975).

pH and Specific Conductance

The pH values in HHR ranged from 7.4 to 8.9 with values in the
7.8 - 8.5 range most common (Appendix A). These values are within
the range recommended for the protection of aquatic life (Thurston
et al. 1972) and for cutthroat trout (Hickman and Raleigh 1982,
and Sekulich 1974). Specific conductance measurements in HHR
ranged between 110-150 umhos/om (Appendix A). These values were
on the lower end of a productivity scale described in McKee and
Wolf (1963).

Euphotic Zone

The depth of the euphotic zone varied seasonally and among the
geographic areas in 1984 and 1985 (Figure 9). The seasonal
variation was largely due to changes in the amount of incident
light reflected at the water surface as the angle of the sun
changes from perpendicular (Wetzel 1975). Wave action also
reflects incident light at the water surface, and sediment input
during run-off was responsible for rapid attenuation of light
transmission. The euphotic zone of 2.5 to 22.0 mm tended to be
deeper than recorded in Libby Reservoir (Shepard 1985). Runoff
from the South Fork of the Flathead River, carrying large
quantities of sediment, was responsible for shallow euphotic zone
depths in the Sullivan area from April through June.
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Standing Crop

The zooplankton community was dominated by Daohnia, Diaptomus
and Cyclops (Figure 10). They comprised 93 and 90 percent of the
biomass in 1984 and 1985, respectively (Appendix Bl-B8). Bosmina,
Epischura and Leptodora contributed the remainder of the biomass
to the annual total. Daphnia pulex, the primary zooplankter
consumed by game fish, accounted for 13 percent of the biomass in
1984 and 10 percent in 1985 from May through August.

The seasonal progression in zooplankton abundance changes from
year to year depending primarily upon water temperatures and food
availability (Martin et al. 1981). Daphnia biomass in 1984 was
low in the spring, i-3creased to a peak of 220 mg.mm3 in August,
declined to 51 mg.m in September and increased in November,
before declining again in December (Figure 10). Daphnia pulex
abundance followed closely that recorded by Daphnia. Daphnia
populations in 1985 were 1%. in the spring and increased through-
out the summer to 321 mg.m in August. During 1984, Diaptomus
biomass was high in the spring, d3lined in the summer, increased
in the fall to a high of 96 mg.m , then declined in December.
Cyclops abundance was highest from September through November and
declined markedly in December. A similar pattern of abundance
occurred in the spring and summer of 1985.

In general, differences in abundance were less between the
areas than the differences between the seasons (Figures 11, 12,
13). Seasonal progression of zooplankton populations in the
Sullivan area tended to lag behind the other two areas due to low
water temperatures and high sediment input from the South Fork of
the Flathead River during spring run-off. Leathe and Graham
(1982) found no significant interstation differences in
zooplankters in Flathead Lake.

Lengths

Length distributions of Daohnia pulex, the primary zooplankter
eaten by gamefish, exhibited considerable seasonal variation
(Figure 14 and 15). Larger Daphnia pulex (>l.5 mm) were most
abundant in April, May and December. During December, 93 percent
of the Daphnia pulex were larger than 1.5 m m  in length and 58
percent were greater than 2.0 mm (Appendix B9). Even though
Daphnia pulex populations declined in December, almost the entire
population was in the larger size groups which are utilized by
cutthroat and mountain whitefish. Little difference occurred in
length frequency distributions between the Emery and Murray area.
The Sullivan area population in April, May and November had more
individuals larger than 1.5 mm in length than the other two areas.
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Vertical Distribution

The Schindler trap was used to assess the seasonal depth
distribution of zooplankton in HHR (Appendix Bll, B12 and B13).
Zooplanktondensities were higher during the day above the 15-m
depth than below (Figure 16, 17 and 18). Generally, the major
concentrations of all zooplankters were above the euphotic zone
which makes them available as food to most fish species.

Efficiency

The Schindler trap is considered to be a very efficient
zooplankton sampler (Schindler 1969, Prepas and Rigler 1978) and
it was used to determine the sampling efficiency of the Wisconsin
tow net. There was tremendous variation in sampling efficiency
among areas, months and zooplankton taxon (Table 4). The
efficiency for Daphnia ranged from 31 to 286 percent and averaged
100%. Bosmina, Diaptomus and Cyclops efficiencies also varied
widely with their mean efficiencies greater than 100 percent.
Thus, it appears that the Wisconsin plankton net was at least as
efficient as the plankton trap. Shepard (1985) also found the
Wisconsin net more efficient than the Schindler trap in Libby
Reservoir. Leathe and Graham (1982) found no differences in
zooplankton numbers between the two sampling techniques in
Flathead Lake, except the Schindler trap was more efficient in
collecting Daphnia thorata.

Dipteran larvae and oligochaetes comprised over 99 percent of
the benthic community biomass(Appendix  Bl4, Bl5 and B16). In 1984
and 1985, Diptera made up 83.6 and 54.6 percent of the benthos
samples, respectively. They were the only benthic taxon which
were an important food item of reservoir fish. Diptera biomass
was generally low during the spring (in May and June), increased
during the summer and declined in the fall (Figures 19 and 20).
The biomass was influenced by the emergence patterns of Diptera
which had peaks in the spring and fall. The standing crop in the
dewatered Sullivan area was a noticeable exception. Diptera
recolonized the dewatered zones in the summer and fall which
resulted in an increase in biomass in the fall.

The biomass of Diptera in the occassionally dewatered and
permanently wetted areas was 6 to 13 times greater than in the
areas which were annually dewatered. These differences were
compared using a paired t-test, and were found to be highly
significant, (Table 5). The adverse effects of reservoir drawdown
upon benthic macroinvertebrates has been well documented in the
literature (Benson and Hudson 1975, Baxter 1977, Fillian 1965, and
Paterson and Fernando 1969).
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Table 4. Sampling efficiency (percent) of Wisconsin net compared with a Schindler plankton trap for
30 m vertical tows in three areas of Hungry Horse Reservoir during 1983-1985. T h e schindler
plankton trap was assumed to be 100 percent efficient. (E: Emery, M: Murray, S: Sullivan,
Corn: Combined).

---&li?hOti-
E M  S Com

- -Jk?.stim-
E-- M  s C o m

September 83 143 102 158 130
August 83 158 147 286 197
October 83 127 132 -- 129
November 83 94 225 --137
December 83 254 193 --206
May 84 58 91 150 84
June 94 49 35 - - 46
July 84 34 41 62 39
August 84 53 46 57 52
September 84 88 82 56 71
October 84 31 60 86 51
November 84 81 108 221 164
December 84 -- 58 -- 58
June 85 104 76 45 85
July 85 63 36 32 48

125
88
85
77

140
89

163 395 195 43 199 150
175 260 182 125 239 207
127 -- 100 143 228 --
132 -- 103 172 452 --
369 -- 355 293 129 --
176 278 220 96 173 106
170 --170 128 40 --
319 246 189 37 78 94
60 58 59 91 77 63
123 89 103 123 218 75
41 101 42 104 97 89
104 203 138 91 123 223
103 -- 103 -- 164 --
115 150 203 164 40 26
43 48 57 57 52 24

152
180
189
253
163
121
85

ii
120
98

172
164
64
50

20 134 221 119
15 225 197 140

178 167 -- 173
126 410 -- 1%
317 189 -- 236
88 202 87 113
72 97 -- 82
46 79 95 66
82 64 66 71
139 206 87 138
43 72 136 70

116 123 125 122
-- 151 -- 151
48 33 20 39
57 61 32 57

65
60

100
30
73
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396
63

Y
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Table 5. Comparison of mean biomass (g*mw2 1 of aquatic dipterans from
benthos samples collected in Hungry Horse Reservoir, 1984 and
1985.

____-------------------~~~~~~--~~~~~---~-------------~-------~-------~~-~----
Paired t-test (p=.95) Frequently Occassionaly Frequently Permanently
-----------------------~~~~~~~--,__---~~~~~~~_d_--~~~~~_d

---------------------------------1984--_--  ----- -------------- -___

Number of samples 81 81 81 81
Mean biomass 0.093 0.583 0.093 0.510
S.D. 0.134 0.779 0.134 0.459
Mean difference 0.490 0.417
Paired t-test 7.06 7.84
Test statistic (P=.99) 2.58 2.58

------------------------------------ 1985--  -----------------  - -------- ----

Number of samples 180 180 180 180
Mean biomass 0.029 0.385 0.029 0.268
S.D. 0.050 0.431 0.050 0.386
Mean difference 0.356 0.239
Paired t-test (p=.95) 11.02 8.23
Test statistic (p=.95) 2.58 2.58
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Surface Insects

The distribution of surface insects in the reservoir was
temporally patchy. Aquatic insects were represented almost
entirely by Diptera, whereas the majority of the terrestrials
consisted of, in decreasing order, Hymenoptera, Coleoptera,
Homoptera and Hemiptera (Appendix B17 and B18). The seasonal
progression of terrestrial biomass was similar in 1984 and 1985
(Figure 21). The sta-ying crop was high in May and June ranging
from 0.73 to 2.98 g.ha , low during July, increaTd in August and
September to peaks of between 2.43 to 19.00 g.ha , then declined
rapidly in November. The biomass of aquatic Diptera was highest
in May ranging from 0.63-0.81g.ha- , declined i-r&June, July and
August, increased in September to about 0.20 g.ha and decreased
markedly in November (Figure 22). These food resources were most
abundant in the spring and from August to about mid-October.

Terrestrial insects appeared to be more abundant in the Emery
area in 1984 than in the Murray and Sullivan areas. However, this
trend did not continue into 1985 and was probably due to the large
sampling variation associated with the patchy distribution of the
surface insects.

Paired t-tests indicated that there was no significant
differences between nearshore and offshore standing crops of
insects (Table 6). This is at least partly due to the large
sampling variances of the insect tows. The Murray area was
sampled weekly in 1985to reduce the sampling variance, but the
standard deviation remained high (4.394 for inshore samples and
3.770 for offshore samples). These values were higher than
recorded in the Emery area and the offshore zone in the Sullivan
area where the sample frequency was only biweekly.

Westslope Cuthroat Trout

Food analysis was conducted on stomachs from 282 westslope
cutthroat trout collected from HHR during 1983-84 (Appendix Cl).
Stomachs fromthethree reservoir areas were analyzed together
since little variation in feeding preferences could be attributed
to geographic area. Food habits information will be utilized to
allocate food resourcs in the growth submodel.

Terrestrial insects were the most important food item consumed
by westslope cutthroat on an annual basis, followed by aquatic
insects and zooplankton (Figure 23). Hymenoptera, aquatic Diptera
and Daphnia pulex comprised the bulk of the individuals eaten from
the respective major groups. Cutthroat selected for the larger
Daphnia pulex, feeding primarily on individuals over 1.5 mm in
length (May and Zubik 1985).
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Table 6. Comparison of mean biomass (goha- of surface insects
collected from near (<100 m) and offshore (>lOO m)
samples from Hungry Horse Reservoir, 1984-85.

------------------------------------------------------------------
Aquatic Insects- - -  Terrestrial Insects
Nearshore Offshore Nearshore of  shore

-------------__- - - - - - - 04 --------------e-----v
Number samples 99 99 99 9 9
Mean biomass 0.30 0.23 5.01 4.05
S.D. 0.65 0.50 21.31 19.60
Mean difference 0.07 0.96
Paired t-test 0.85 .033
Test statistic 1.96 1.96

(P=.95)

--------------------______1985------------- -----_
Number samples 160 161 160 161
Mean biomass 0.25 0.19 1.50 0.97
S.D. 1.00 0.46 4.02 3.26
Mean difference 0.06 0.53
Paired t-test 0.69 1.29
Test statistic 1.96 1.96

(p=.95)
------------------------------------------------------------------
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Figure 23- Indices of relative importance (IRI) for westslope
cutthroat trout juveniles and adults collected in
Hungry Horse Reservoir (areas combined) during
1983-84.
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The diet of westslope cutthroat varied seasonally in response
to food availability (Appendix C2-Cl9). Both juveniles and adults
ate primarily terrestrial insects (IRI=82) in June with aquatic
Dipteran ( IRI=25) and Daphniapulex (IRI=9) second and third in
importance, respectively. Terrestrial insects were the most
important food item eaten during the summer and fall with the IRI
usually above 90, while the IRI of aquatic Diptera was between 4
to 27. The exception to this general pattern occurred in August,
1983, when aquatic Diptera were the chief food ingested by
juvenile cutthroat. When terrestrial insects were no longer
available in the late fall and winter the cutthroat switched to a
diet comprised primarily of Daphnia pulex followed by aquatic
Diptera.

The food habits of cutthroat trout in lakes are highly
variable and are influenced by the availability of food items,
subspecies of cutthroat trout and species composition of the fish
community. Westslope cutthroat trout food habits in HHR were
similar to those found in Flathead Lake (Leathe and Graham 1982),
Libby Reservoir (McMullin 1979) and some northern Idaho lakes
(Bjornn 1957, Jeppson and Platts 1959). Cutthroat from Libby
Reservoir fed more intensively on Daphnia than those from HHR.

Bull Trout

The stomachs of 193 bull trout collected from HHR in 1983-84
were examined for food items. Approximately 30 percent of the
stomachs were empty. Fish was the principal component of the bull
trout diet comprising over 99% of the biomass eaten (Appendix C20-
C36). Northern squawfish and mountain whitefish were the dominant
species consumed by juvenile bull trout. Adult bull trout ate in
order of importance, suckers, mountain whitefish and northern
squawfish. There was little evidence of cannibalism, and
westslope cutthroat were only occassionally  ingested

The IRI values overestimated the importance of other items as
compared to fish in the bull trout food habits (Figure 24).
According to IRI values, zooplankton, terrestrial insects and
aquatic insects formed an important part of both juvenile and
adult bull trout diets. The IRI formula overestimated the
importance of these food items because of their comparatively high
numbers and low biomass in comparisontothe low number of fish
eaten with high biomass values.

The food habits of bull trout were remarkably uniform through-
out the year, consisting primarily of fish. Bull trout fed on
mountain whitefish in the spring and fall, northern squawfish in
the summer and suckers in the fall and early winter. Bull trout in
Flathead Lake also consumed primarily fish (Leathe and Graham
1982).
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Figure24. Indices of relative importance (IRI) for bull
trout juveniles and adults collected in Hungry
Horse Reservoir (areas combined) during
1983-84.
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Mountian Whitefish

The food habits of mountain whitefish were determined by
examining 128 stomachs collected from HHR in 1983-84 (Appendix
Cl). Mountain whitefish ate primarily Daphniapulex in 1983-84
followed by aquatic insects, Epischura and terrestrial insects
(Figure 25). The diet was uniform with little seasonal changes in
food consumption (Appendix C37-C44). Daphnia had an IRI value of
between 84 to 99 for all time periods sampled The IRI values for
aquatic Diptera ranged from 3 to 30. Leathe and Graham (1982)
found that mountain whitefish in Flathead Lake fed primarily on
Daphnia thorata and exhibited little seasonal variation in food
habits.

Northern  Squawfish

Accessing the food habits of northern squawfish was difficult
because of the high rate of regurgitation of the stomach contents.
Approximately 55 percent of the 175 squawfish stomachs collected
were empty. In addition, the biomass found in stomachs with food
was low (Appendix C45-C59).

There were minor differences between the food habits of
juvenile and adult northern squawfish (Figure 26). The juveniles
consumed, in order of importance according to IRI values, Daphnia,
fish, terrestrial insects, and aquatic Diptera. Over 90 percent
of the biomass was fish, which indicates that IRI values under-
estimated the importance of fish in the diet of juvenile
squawfish. Adult squawfish feed primarily upon fish, which
constituted over 98 percent of the diet. Suckers, mountain white-
fish, northern squawfish and bull trout were the primary fish
species eaten. Initial analysis of stomachs collected in mid-May
1985 indicated squawfish utilized some cutthroat trout juveniles
during this period

Only minor seasonal variations occurred in the food ingested
by northern squawfish. Juvenile fed primarily on insects and fish
during most of the year except in the late fall when they ate
zooplankton and fish. Adults utilized fish in the spring, summer,
and fall along with minor amounts of insects. Squawfish were not
collected in the December gillnet samples, indicating they had
moved offshore and become inactive with the cooler water
temperatures.

Horizontal Gill  Nets

Factors Influencing Gill Net Catches

Estimation of fish abundance by the relative index method
requires that gill net sampling be done at similar locations and
times each year. It is especially critical that water

48



1983
-

97

1984_- --.

p

97

rsphnia
c3

Epischura

Other Zooplankton

Terrestrial Insects
Aquatic Insects

Figure 25.  Indices of relative importance (IRI) for
mountain whitefish collected in Hungry Horse
Reservoir (areas combined) during 1983-84.

49



1983

I

Juveniles Adults

Daphnia
squawfish / suckers Other Zooplankton

Mountian Whitefish 0IRI Aquatic Insects
Bull Trout Terrestrial Insects

Figure 26.

  cuttroat

1984

Indices of relative importance (IRI)
squawfish collected in Hungry Horse

for northern

(areas combined) during 1983-84.
Reservoir

50



temperatures and reservoir elevation be standardized. With this
sampling design, the complex interrelation of factors influencing
catch are minimized and catch-per-unit of effort is proportional
to relative species abundance. Indexes derived from catch-effort
data can be used to determine year to year changes in population
size, species composition and other vital statistics. (Walburg
1969).

Catch Composition.

A total of 7,415 fish were caught from 1983-85 in shoreline
sets of 696 floating and 205 sinking gill nets. Westslope cut-
throat trout dominated the catch of floating nets comprising 41.8
to 54.1 percent of the catch (Table 7). Northern squawfish were
also an important constituent of the floating net catch making up
26.6-45.7 percent of the sample. The most abundant species in the
sinking net catches was mountain whitefish (36.7-40.4 percent of
the catch) followed by northern squawfish, suckers, and bull
trout. The catch composition of fish in floating and sinking nets
has varied little among the years, except in 1985 when northern
squawfish catches in floating nets were less than in previous
years.

The variance in catch of species by net type indicated that
cutthroat trout inhabit the upper part of the water column when
they are distributed in the littoral zone. In contrast, mountain
whitefish, suckers and bull trout were more closely associated
with the reservoir bottom. Northern squawfish appeared to be
dispersed throughout the water column in the nearshore habitat.

Westslope Cutthroat Trout

The catch of westslope cutthroat trout in floating gill nets
varied considerably with the month and season of the year
(Figure 27). Reservoir elevation , surface water temperature and
euphotic zone depth-are given for the sampling dates in Table 8.
Cutthroat were concentrated in surface waters in nearshore zones,
except in the summer when water temperatures were above 17-18'C.
Mean net catches in 1985 ranged from a low of 0.6 fish per net in
August to 3.5 fish per net in May with an intermediate catch of
1.3 in the fall. Overall the 1985 catch of 1.8 cutthroat per net
was higher than the 1.2 fish per net recorded in 1984. This
difference in catch was probably due to sampling variance rather
than actual population changes between the two years.

Sinking gill nets have been used to monitor fish populations
in HHR from 1958 to 1981 (Graham et al. 1982). Mean catches
during the period in the spring and fall have ranged from 0.8
cutthroat per net in the 1955-64 period to 1.2 fish per net in
1978 and 1980, indicating a comparatively stable population. Cut-
throat trout mean catches in 1984 and 1985 were 0.2 fish per sink-
ing net (Appendix Dl). This decline in catch may be the result of
a reduction in the cutthroat trout population or sampling error,
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Table 7. Percent composition by species and net type for gill
net catches from Hungry Horse Reservoir in 1983, 1984
and 1985.

-__---------------------------------------------------------------

Species
Percent of Catch _____------------------ ----

&u?ai~-UeLs--
1985

--y&tix*Q--
1984 1985

_____---_---------------------------------------------------------

Westslope cutthroat
trout (WCT) 43.9 41.8 54.1 2.3 1.4 0.8

Bull trout
(DV) 3.4 5.8 8.4 9.4 14.0 16.5

Mountain whitefish
(MWF) 11.5 4.2 8.4 40.4 36.7 38.3

Northern squawfish
(NSQ) 39.6 45.7 26.6 22.8 22.8 23.1

Largescale suckers
(CSU) 1.4 2.2 2.4 10.1 9.1 8.7

Longnose sucker
(LNSU) 0.2 0.3 0.1 15.0 15.9 12.5

Total fish caught 712 1147 711 963 2110 1772

===========-------------------------------------------------------__-----------------------------------------------------
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Table 8. Reservoir elevations, surface water temperatures and water transparency for
gill net sampling dates in Hungry Horse Reservoir, 1983 and 1984.

Date
Reservoir

elevation-ft)

Surface water Depth
temperature (SC) euphotic zone (m)

Emery Murray Sullivan Emery Murray Sullivan

7/26-28 3,560
8/23-25 3,560
9/27-29 3,549-3,547
10/31-11/2 3,534
11/29-30 3,536
12/14-16 3,534

4/24-27 3,500
5/30-31 3,519-23
6/26-28 3,549-51
8/13-22 3,557-59
lO/ll-15 3,541-40

5/14-21 3,512-3,522
8/14-20 3,545-3,544
10/31-11/4 3,524-3,527

16.6
20.6
14.7
8.6
7.1

4.2
10.5
17.0
20.0

7.2
20.1
7.9

1983
17.8 17.2
20.6 20.0
14.8 13.9
8.4 8.0
6.5 ---

4.3

1984
5.6 5.7
9.9 8.6

19.6 18.4
21.0 20.0
12.6 12.1

1985
8.1 7.1

18.3 20.1
8.3 8.0

18.3
26.0
23.0
20.5
20.3

15.1 10.3 5.2
14.5 13.0 5.8
17.8 14.3 8.3
18.3 16.7 16.3
17.8 19.6 14.6

12.0 7.5 3.9
15.8 14.0 17.0
13.6 14.8 11.4

---

19.1
18.5
16.5
14.0
16.5

18.9
20.5
19.3

19.1



resulting from different netting locations and water temperatures
between the sampling periods. A reduction in the 1985 spawning
run into Hungry Horse Creek fromprevious years and lower catch
rates of cutthroat in the fall by anglers indicated a smaller
population in the reservoir than in preceeding years. Overall,
the various sampling techniques suggested that cutthroat
populations in HHR may have declined in recent years.

Westslope cutthroat trout floating net catches in 1985 were
different among the reservoir areas, with the Sullivan area
recording the highest mean catch followed by the Emery and Murray
areas (Figure 28). The mean catches for the three areas were 2.5,
2.1 and 1.3 fish per net, respectively. The larger catch of
cutthroat in the Sullivan area was probably due to an extensive
littoral zone with associated food resources, and proximity to
major spawning streams.

Cutthroat caught in gill nets ranged in total length from 157
to 505 mm (Appendix El). The length frequency of catch varied
among the years and seasonally, with fish under 250 mm comprising
less of the catch in 1985 than in previous years. The sex ratio
of cutthroat varied between 1.8 to 2.8 females per male and
averaged 2.4 females/male. This is much lower than the sex ration
of cutthroat in the Hungry Horse Creek spawning run which has
ranged from 3.7 to 8.6 females per male.

The gill net catches consisted primarily of age four and five
fish in the spring (89 percent of the catch) as compared to age
three and four fish in the fall (76 to 92 percent of the catch)
(Table 9). The cutthroat trout population consisted primarily of
migration classes three and two (Table 10). This migration class
structure was comparable to that recorded for outmigrant juveniles
from Hungry Horse Creek in 1984.

Bull Trout

Bull trout catches in sinking nets varied monthly and
seasonally in a pattern similar to cutthroat (Figure 27). The
mean catches were largest in the spring, intermediate in the fall
and lowest in the summer. The 1985 catch of 4.7 and 3.8 fish per
net in the spring and fall, respectively, was 0.6 fish per net
less than in 1984. Overall catch rates were similar to those
recorded in HHR in the 1970's (Huston, 1972, 1974 and 1975).
However, they were higher than recorded in Libby Reservoir (Huston
et al. 1984) and Flathead Lake (Leathe and Graham 1982).

Mean  catches of bull trout among the three areas in the spring
samples were quite similar ranging from 5.4 fish per net in the
Murray area to 5.6 fish per net in the Emery area (Figure 29).
Fall catches varied between 2.6 to 3.6 fish per net in the Emery
and Sullivan areas, respectively. Overall the highest mean catch
was recorded in the Sullivan area for the 1983-85 sampling period
(Appendix Dl).
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Table 9. The percent age composition of westslope cutthroat
trout caught in gill nets set in Hungry Horse
Reservoir, 1983-84.
parenthesis.

Number of fish aged is given in

-------------------------------------------------------------------------
Age of Cutthroat--------------------------------------------

1 2 3 4 5 6 7
- - --------------------------------------------------

Fall, 1983
-- 15(11) 33(23) 43(30) 8(6) l(1) --

l(l) 4(4)
4 (4)a?xi~~L_1_98_4

45(43) 44 (41) l(1) l(1

Fall, 1984-- 5(2) 51(21) 41(17) 3(l) -- --
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Table 10, Age at migration for westslope cutthroat trout caught
in gill nets in Hungry Horse Reservoir, 1983-84.
Number of fish aged is given in parenthesis.

Age at
Migration Fall 1983 Spring 1984 Fall 1984 Combined
------------------------------------------------------------------

I 3% (2) 3% (5) 3% (1) 3% (8)

II 41% (29) 23% (38) 23% (9) 27% (76)

III 51% (36) 63% (107) 68% (27) 61% (170)

Iv 5% (3) 11% (19) 8% (3) 9% (25)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----------------------------------------------------------------
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The largest bull trout caught during the 1983-85 sampling
period was 910 mm in length and weighed 6808 g. The mean length
of bull trout in the spring net catches averaged between 349-350
mm while the fall range was from 349-463 mm (Appendix E2).

Mountain Whitefish

Mountain whitefish have comprised from 38.3 to 40.4 percent of
the catch in sinking nets during the present study (Table 7). The
seasonal catch varied in response to changes in activity patterns
influenced primarily by water temperatures and spawning movements.
The largest mean catch of 22.3 fish per net was recorded in the
fall of 1984, while the smallest mean catch of 1.3 fish per net
occurred in August, 1983 (Figure 27). Catch rates were also
quite variable from year to year and among the three reservoir
areas. Differences in water temperatures during the fall sampling
has contributed to the large variation in catch among the fall
samples. Temperatures have ranged from approximately 8.0°C in
1983 and 1985 to 12.0°C in 1984 (Table 8). Standardization of the
fall sampling to the last part of October when surface water
temperatures are approximately 8.0°C should help reduce the
variance in the catch of mountain whitefish and other species.

Overall catch rates of mountain whitefish in the spring and
fall were higher in the Murray and Sullivan area than in the Emery
area (Appendix Dl and Figure 29). Mountain whitefish and bull
trout appear to have similar temperature and habitat preferences
which results in the two species being closely associated. This
accounts for whitefish being an important food item in the diet of
bull trout.

The length frequency distributions of mountain whitefish
collected in the spring and fall are given in Appendix E3.
Mountain whitefish caught in gill nets have varied from 125 to 505
mm in total length. The mean length of the gill net catches
ranged from 274 mm in May, 1984 to 306 mm in October, 1985.

Northern Squawfish

Northern squawfish have comprised a substantial part of both
sinking and floating gill net catches (Table 7). The catch of
squawfish has been consistently higher in the summer than in the
spring and fall (Figure 27). Squawfish become less active when
water temperatures decline below 12OC, and move into deeper
offshore waters in the fall and remain there throughout the winter
(Scott and Crossman, 1983). Mean catches during the summer ranged
from 8.3 to 10.0 fish per sinking net as compared to 1.5-4.1 per
floating net. The catch in sinking nets was much more consistent
among the years than in floating nets. Average catches of
squawfish were comparable in the Emery and Murray areas, but
markedly less in the Sullivan area (Figures 28 and 29).
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The length-frequency distributions of northern squawfish
collected during the study in the summer sampling period are given
in Appendix E4. Squawfish ranged in total length from 63 to
585 mm with the largest fish weighing 1,723 g. The distribution
was skewed with the vast majority of the fish caught under 250 mm.
Fish in this category comprised 69.3, 83.3 and 80.8 percent of the
catch in 1983, 1984 and 1985, respectively.

Suckers

Suckers comprised approximately 24 percent of the catch in
sinking nets and only 2 percent of the floating net catch (Table
7), indicating that they are closely associated with the substrate
in nearshore areas. Overall, longnose suckers were more abundant
in the net catch than largescale suckers (Figure 27 and Appendix
Dl). The catch of suckers was much higher in the summer than in
other seasons. Sucker catches were fairly consistentamongthe
areas except the catch of longnose suckers which was markedly
higher in the Emery area than in the other two areas. Annual
catches varied from means of 2.9 to 4.1 fish per net for large-
scale suckers as compared to 4.6 to 7.8 fish per net for longnose
suckers. The length frequency distributions for the two species
are given in Appendix E5.

Purse Seine Sampling

A total of 50 randomly selected purse seine hauls were made in
the Sullivan area from May 6-17, 1985. The catch consisted of 8
westslope cutthroat trout, 16 bull trout and 176 mountain white-
fish. Floating gill net catches of 3.7 cutthroat per net during
the same period indicated that cutthroat were abundant in the
nearshore areas. However, these littoral areas could not be
sampled with the 30-foot deep purse seine. In addition, cutthroat
appeared to be distributed patchily rather than randomly in the
Sullivan area during the spring. This combination of patchy
distribution and higher nearshore densities of cutthroat violate
the assumptions for the area density estimator (Everhart and Young
1975) and made it impossible to obtain a valid population estimate
for cutthroat. Purse-seine sampling was not suitable for
estimating bull trout and mountain whitefish populations, because
these were benthic oriented species which were not collected
efficiently.

Electrofishing

Shoreline habitat in the Sullivan area was electrofished
seasonally in 1984, and in the spring of 1985. Westslope
cutthroat trout catches were highest in spring of 1984 ranging
from 4.6 to 10.0 fish per hour of electrofishing (Table 11).
Cutthroat were not collected in July, 1984 when surface water
temperatures were 19.4% indicating they had moved offshore into
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deeper (cooler) waters. Cutthroat were again caught in the
nearshore habitat in September when surface water temperatures had
declined to 16.1°C.

During the spring and fall, mountain whitefish juveniles were
generally the most abundant fish in the nearshore areas. In
contrast, suckers were very numerous during the summer and early
fall months. Comparatively few northern squawfish and bull trout
were captured during the electrofishing sampling.

Population Estimate

An attempt was made to obtain a mark-recapture estimate for
westslope cutthroat trout in HHR. The migratory nature of
cutthroat in the reservoir makes it difficult to obtain an
estimate. Adult fish marked in 1985 were not available to anglers
in the reservoir from mid-May until August because they were in
the tributaries spawning. Most fish tagged in 1984, on the other
hand, were in the reservoir in 1985 since most cutthroat spawn in
alternate years (Huston,1974). Thus, our estimate was based on
cutthroat marked in 1984 as spawners or spent spawners and
recaptured in 1985 by anglers and gill net catches. This
methodology made it difficult to meet the assumptions of a mark-
recapture estimate. Nevertheless, it did provide us with a
rough approximation of the number of adult cutthroat in HHR. We
estimated a population of 17,818 adult cutthroat in HHR in the
spring of 1984. Thenumber of recaptures was low, consequently
the standard deviation was high, (6,690 fish). We will attempt to
make more reliable estimates of cutthroat trout numbers in 1986
and 1987.

Fish Trapping

Hungry Horse

The upstream trap was operated in Hungry Horse Creek in 1985
from May 29 through June 30. A total of 154 adult westslope
cutthroat trout were passed through the trap during the spawning
run. The peak of the upstream run took place from June 5 to June
20 (Figure 30). The highly skewed sex ratio of 8.6 females to LO
males (Table 12) indicates the first part of the run, which is
primarily males, was not sampled. High water during this period
precludedefficientoperation ofthetrap. Spent spawners were
first collected in the downstream trap on June 14 and nearly all
spent fish had left the stream by July 17. The sex ratio of
adults caught in the downstream trap was 4.7 femalses: 1.0 males.
The total estimated run in 1985 was 370 fish with an average size
of 375 and 370 mm for males and females, respectively. Most of
the fish were longer than 350 mm in total length (Appendix Fl).

The emigration of juvenile westslope cutthroat trout was
monitored from June 13 to September 12 when high flows forced the
trap to be removed. A total of 1212 juvenile cutthroat were
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Table 12, Estimated number of spawners, sex ratio and mean length
of westslope cutthroat trout spawning runs into Hungry
Horse Creek. The 95% confidence limits is given in
parentheses as the percent of the point estimate.

Year
Estimated

run Male : Female

1968 1160 1.0 : 3.7 373 368
1969 1050 (3.7) 1.0 : 5.3 368 371
1970 1001 (3.9) 1.0 : 5.6 358 361
1971 702 (3.2) 1.0 : 6.2 350 358
1972 590 (3.6) 1.0 : 4.0 371 358
1984 388(13.8) 1.0 : 4.4 375 370
1985 370(14.8) 1.0 : 8.6 374 374
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passed through the downstream trap during this period (Table 13).
These fish averaged 146 mm in total length and ranged between 46
and 240 mm. The length frequency distributions are given in
Appendix F2. The mean length of the jweniles declined each month
from June to September, indicating that older fish migrated
earlier in the summer with younger fish moving downstream later in
the summer and fall. Age II (21 percent) and III (68 percent)
fish comprised most of the 1984 juvenile migrants and probably
most of the 1985 emigrants.

The number of juveniles caught in the downstream trap has
declined from a high of 2,700 in1969 to 912 in 1984 and 1,213 in
1985 (Figure 31). A corresponding decline in the number of fish in
the spawning run has occurred from 1968 (1,160 spawners) to 1985
(370 spawners). These reductions in the numbers of spawners and
juveniles has probably resulted from a combination of factors
which include changes in reservoir operation, habitat degradation
In Hungry Horse creek from logging activities and angler caused
mortality of spawners. Huston (1973) attributed the reduction in
the spawning runs from 1968-71 to an increase in the reservoir
mortality rates of juvenile and adult cutthroat. Reservoir
operation changed beginning in 1966 when a fall drawdown was
introduced and maximum drawdown increased (Figure 2). The
spawning runs two years subsequent to the drawdown are depicted in
Figure 32. The assumption was made that most of the mortality
would accrue to the juveniles during their first year in the
reservoir and this would be reflected in a lower spawning run two
years later.

A moderate fall drawdown in 1967 coupled with a maximum annual
drawdown of 115 feet appeared to effect reservoir mortalities.
The spawning run in 1969 declined by 110 fish from 1968.

The jwenile emigration in 1969 of 2,700 fish was the highest
recorded, yet the spawning run two years later in 1971declined
300 fish from 1970. The fall drawdown in 1969 was the largest
recorded and probably caused increased juvenile mortality. The
fall drawdown in 1970 was also quite large and the spawning run in
1972 declined by 112 fish from the previous year.

The spawning continued to decline from 590 fish in 1972 to 388
in 1984. The maximum and fall drawdowns during this period ranged
from 40 to 110 ft. and 0.0 to 64 ft, respectively. The average
fall drawdown from 1973-83 of 24 feet was identical to the 1966-72
mean, whereas the mean maximum drawdown of 73 feet was 17 feet
less from 1973-83 than from 1966-72. This indicates that the fall
drawdown may influence survival of cutthroat juveniles.

The decline in the juvenile recruitment from the early 1970%
to 1984-85 was probably related to inadequate seeding due to
reductions in the spawning run and habitat degradation resulting
from logging activities in the drainage. In addition, removal of
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juveniles for brood stock rehabilitation at the Murray Springs
Hatchery in 1983 and 1984 resulted in a reduction of approximately
400 outmigrant juveniles in 1984 and 100 in 1985.

Emery Creek

Prior to dam construction Emery Creek and Hungry Horse Creek
flowed together before entering the South Fork River. Emery Creek
has historically been an important spawning and nursery stream for
adfluvial westslope cutthroat trout. A total of 201 juvenile
cutthroat and 15 adults were caught in 1985 in a downstream trap
operated from June 18 through July 29 (Table 13). This catch
represents only a minor part of the juvenile emigration. The mean
range in length for the juveniles were comparable to those
recorded for juveniles in Hungry Horse Creek.

Westslope Cutthroat Trout

A total of 5,612 juvenile and 772 adult westslope cutthroat
trout were tagged from 1983-85 in HHR, tributaries to HHR, and the
South Fork of the Flathead River (SFFR) from the head of the
reservoir to Meadow Creek (Table 14). Movement information was
obtained on 31 juvenile and 89 adults from fish tagged in HHR and
the lower SFFR Anglers returned 75 of the tags with the
remainder of the recaptures coming from fish traps and gill nets.

Recaptures were caught throughout the reservoir and its
tributaries, with 49 percent of the fish caught within one
kilometer of tagging origin. Approximately 23 percent of fish
exhibited upstream movement as compared to 28 percent which were
caught downstream from tagging location (Table 15). Only nine
cutthroat moved more than 30 km from where they were tagged. The
longest upstream and downstream movements were 49.9 and 52.3 km,
respectively. The fish which moved furthest upstream was tagged
in Hungry Horse Creek on June 28, 1983 and recaptured near Clark
Creek on December 15, 1983 (Appendix Gl). The record downstream
movement was a fish tagged in Lower Twin Creek on August 9, 1983
and recaptured about one year later near Lid Creek (Appendix G2
and G3).

The downstream movement of cutthroat trout was probably
influenced by the dewatering of the upper reservoir. Cutthroat
trout moved upstream in the spring to spawn in tributaries located
in the upper part of the reservoir and in the SFFR The return of
tagged fish by anglers was effected by differences in fishing
pressure among the reservoir areas. Pressure was highest in the
Murray area followed by the Emery and Sullivan areas.

Cutthroat trout were captured and tagged in the upper part of
the SFFR to evaluate interchange of these populations with
reservoir fish. The upper SFFR drainage is speculated to provide
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Table 14. The number of westslope cutthroat trout tagged in the
Emery, Murray and Sullivan areas of Hungry Horse
Reservoir and the lower South Fork of the Flathead
River from HHR to Meadow Creek (37 km), and the upper
South Fork from Meadow Creek to Youngs Creek (106 km
upstream from HHR).

-----------------------------------------------------------
----------------Location Tagged----------------------------------
Emery Murray Sullivan Lower South Upper South

- - - -~~-a~a,,ar~a--ForkareaFork~~-

Juvenile 755 402 637 374 --
Adults 34 37 25 27 --

Juvenile 858 0 920 12 --
Adults 204 0 93 6 --

Juvenile 1413 0 242 0 712
Adults 256 0 69 36 319

---- --- ---- ---- ---
Totals

Juveniles 3026 402 1789 386 712
Adults 494 37 187 69 319
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Table 15. Movement of recaptured westslope cutthroat trout tagged
in Hungry Horse Reservoir and the lower part of the
South Fork of the Flathead River, 1983-85. Table
includes only fish which moved more than one kilometer.

------------------------------------------------------------------
---lo---ii-~~~~~~~~~~Y~~~-~~~ -------------

31-40 41-50 51-60
------------------------------------------------------------------

1983
Juvenile 1 0 0 0 0 0
Adult 1 0 1 0 1 0

1984
Juvenile 6 0 0 0 0 0
Adult 1 0 0 0 0 0

1985
Juvenile 0 0 0 0 0 0
Adullt 3 5 4 1 3 0

Total
Juvenile 7 0 0 0 0 0
Adult 5 5 5 1 4 0

Do~~_tT~~-~~~~~~-_l~~---------___------------1----
10 11-20 21-30 31-40 41-50 51-60

-----------------------------------------------------------

1983
Juvenile 6 1 1 0 0 0
Adult 2 1 0 0 0 0

1984
Juvenile 7 1 1 0 0 0
Adult 3 2 1 0 1 1

1985
Juvenile 1 0 0 0 0 0
Adult 1 0 2 1 1 0

Total
Juvenile 14 2 2 0 0 0
Adult 6 3 3 1 2 1

-----------------------------------------------------------------------------------------------------------------------------
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spawning and nursery habitat for reservoir cutthroat. The first
documented movement of cutthroat through Meadow Creek Gorge into
the upper SFFR was obtained in July, 1985.

A total of 712 juvenile and 319 adult westslope cutthroat
trout were tagged in the upper SFFR in 1985 (Table 14). Movement
information was provided on 22 of these fish by tag returns from
anglers (Appendix G5). Only four of these tag returns exhibited
significant movement. Two cutthroat moved upstream approximately
35 km and two relocated downstream between 6-8 km.

Creel census data collected from HHR in 1985 are summarized in
Tables 16 and 17. Atotalof 794 anglers were contacted during
the survey. The catch rate of westslope cutthroat ranged from a
low of 0.11 fish per man-hour of effort in June to 0.31 fish per-
hour in October. The October catch rate in 1985 was less than
recorded by anglers during the 1961-69 fall period (Huston 1971).
The overall average of 0.17 fish per hour of effort for the year
was higher than recorded in Libby Reservoir for cutthroat trout
from 1977-1981, and much higher than estimated for Flathead Lake
in 1981-82 (Graham and Fredenberg 1983).

Cutthroat comprised approximately 76 percent of the catch
followed by bull trout (15.2 percent) and mountain whitefish
(8.9 percent). The mean total length of cutthroat and bull trout
creeled was 329 mm and 455 mm, respectively. The largest fish
creeled was a bull trout which was 630 mm in length and weighed
2,221g (Table 18).

There was a considerable difference in fishing pressure and
catch rates among the areas (Table 16). The majority of the
fishing pressure took place in the Murray area, (55.0 percent)
followed by the Emery area (34.6 percent) and the Sullivan area
(10.4 percent). The catch rate of cutthroat and bull trout was
highest in the Sullivan area, intermediate in the Murray area and
lowest in the Emery area. Gill net catches of these two species
were also higher in the Sullivan area than in the other two areas.

Approximately 70.4 percent of the anglers contacted fished
from boats with the remainder fishing from shore (Table 17). Most
anglers fished with lures (64.8 percent) followed by a combination
of method, (natural bait, and flies). Cutthroat trout was the
preferred fish sought by the vast majority of the anglers with
74.1 percent expressing a preference for this species. It was
surprising that none of the anglers contacted expressed a
preference for bull trout. Almost all of the anglers were from
Flathead County (88.4 percent), and only 3.7 percent were from
outside of Montana.
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Table 16. Summary of contact creel census conducted on Hungry Horse Reservoir, 1985.

--------------------------------------------------------------------------------
Number caught Catch per

Number Hours
-~sexs=&~~~h-  e-em--Mzrr),b~ti~ffaL

Month Anglers Fished
Mountain

Cutthroat
Bull Mountain

trout Whitefish Cutthroat trout Whitefish
----------------------------------------------------------------------------------

Areas Combined

May 273 1303 264(83.5) 40(12.7) 12(3.8(

J u n 202 831 89(50.6) 48(27.2) 39(22.2)

Jul 169 635 95(72.5) 25(19.1) 11(8.4)

Aug 81 315 62(88.6) 3(4.3) 5(7.1)

Sep 43 186 34(97.1) _ _ l(2.9)

Oct 26 113 35(100) __ __

Reservoir
Total 794 3383 579(75.9) 116(152) 68(8.9) 0.17

Area
Emery Area

Total 288(36.3) 1170(34.6) 161(73.2) 26(11.8) 33(15.0)

Area
Murray Area

Total 427(53.8) 1859(55.0) 342(79.9) 61(14.3) 25(5.8)

Area
Sullivan Area

Total 79 (9.9) 354(10.4) 76(66.1) 29(25.2) 10(8.7)

0.20

0.11

0.15

0.20

0.18

0.31

0.14

0.18 0.03

0.21 0.08

0.03

0.06

0.04

0.01

0.03

0.02

0.01

0.05

0.02

0.02

0.01

- -

0.03

0.03

0.03

0.03
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Table 18. Average length (mm) and weight (grams) of westslope
cutthroat trout (wct) and bull trout (DV) harvested by
anglers from Hungry Horse Reservoir in 1985. Standard
deviation of the mean length is given in parenthesis.

------------------------------------------------------------------
Species Range and mean length Range and mean weight
--------------------------------------------------------------

WCT 150 < 329 < 440 (_+46) 31 < 349 < 8 5 7

DV 340 < 455 < 630 (+95) 306 < 780 < 2,222

285 < 322 < 480 (_+55) 197 < 286 < 966

----------------------------------------------------------------------------------------------------------------
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The growth of cutthroat trout was analyzed using samples
collected from the 1984 spring spawning run into Hungry Horse
Creek and the June 1984 gillnet catches from HHR (Table 19).
Annulus formation usually occurs in May and June in HHR Thus,
empirical lengths of cutthroat caught during this period should
represent growth at annulus formation. The fish collected in the
spawning run averaged 367 mm in total length at age V and 380 mm
at age VI. Gillnetted cutthroat had a mean length of 301 mm at
age IV and 343 mm at age V. The growth of cutthroat in HHR was
less than recorded in Libby Reservoir (Shepard 1985), but greater
than found in Flathead Lake (Leathe and Graham 1982).

The monthly growth increments of westslope cutthroat trout
entering HHR in 1985 are presented in Table 20. The growth from
April through July is primarily stream growth as the peak
emmigration of juvenile cutthroat from tributary streams to the
reservoir occurs from mid-June to the end of July. Reservoir
growth was fastest in August and September, then gradually
declined in October and November. The period from September
through November accounted for 41, 51, and 53 percent of the total
growth accrued by the migration class 2, 3, and 4 fish,
respectively. The importance of this fall period for growth of
cutthroat indicates that fall drawdowns must be carefully
evaluated to determine their impact upon food availability and
fish growth.

Habitat Surveys

Stream surveys were completed on 52 tributaries to HHR during
the 1983-84 field season. This data which included 84 reaches in
229 km of stream has been coded and entered into the Montana
interagency stream fishery data base. The 1983-84 information was
summarized by May and Zubik (1985). A Total of 160.3 km of streams
with gradients of less than 10 percent are accessible to adfluvial
westslope cutthroat trout. This doesn't include the South Fork
River Drainage above HHR. Tributaries with the best spawning
habitat were Emery, Hungry Horse, McInernie, Wheeler and Lost
Johnny Creeks.

Graves Creek was surveyed in 1985. This drainage not only had
a barrier at its mouth, but also a series of three falls in its
lower 3 km which were barriers to upstream fish migration.

Culvert Evaluations

Fish passage was evaluated at 12 culverts located in tributary
streams to HHR during the cutthroat trout spawning run in 1984.
Upstream migration was not possible at the culverts located in
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x3

X4

Table 19. Average total-length at capture of westslope cutthroat
trout by age and migration class in Hungry Horse Creek,
1984 and in Hungry Horse Reservoir for June, 1984.
Number of fish aged is given in parenthesis.

-------------------------------------------------------------------

Migration
Length at capture (mm)

-------------------------------------
Class II III IV V VI-------------------------------------------------------

-- -- 322(1) 375(l)

-- -- 319(l) 377(6) 362(l)

-- -- 346(7) 365(35) 383(8)

-- -- -- 362(l) 377(l)

Mean
--------------------------------------------

367(43) 380(10)-- -- 340(9)

xl -- 207(2) 313(l)

X2 167(l) 230(6) 305(20)

X3 -- 191(16) 305(57)

x4 -- -- 252(7)

345(2)

354(11)

340(34)

340(12)

--

--

--

Mean
--------------------------------------------

167(l) 202(24) 301(85) 343(59) --

----------------------------------------------------------------------------------------------------------------------------
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Table 20. The monthly growth increment (mm) of westslope
cutthroat trout in Hungry Horse Reservoir, 1985, as
determined by otolith analysis. The increments were
calculated from fishes first year of growth in the
reservoir. Percent of total growth contributed by each
month is given in parenthesis.

Migration Number
Class of fish

Rack calculated growth increments (mm)
Apr-Jul Aug Sept Nov Total

2 5
(3i24, (2F63 (lF9, (l?l, (93) 122

3 19
(2:90) (2% (2156) $2) (:41, 166

4 13
(2?6) (2?5, (2126, $96) (12138, 102
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Clayton, Felix and Paint creeks, whereas culverts in Clark,
Margaret, Forest and the South Fork Logan Creek provided good
conditions for fish passage (Table 21). Culvert sites on five
additional streams were recommended for further study in 1985 to
determine the magnitude of the passage problem (Table 22).

The hydraulic conditions at the culverts which block upstream
movement of trout include; 1) high downstream lip of the culvert
2) lack of jump pool, 3) high water velocities at the upstream
and downstream ends of culvert, and 4) combination of culvert
length and water velocity exceeding the sustained swimming
capability of fish (Gebhards and Fisher 1972). Metsker (1971)
noted that water velocity through a culvert should be no greater
than six feet per second to insure passage for a 15-inch trout.
The sustained swimming speeds of trout range between 2.0-6.4 feet
per second depending on the size of the fish (Watts 1974). He
suggested that velocities in culverts should be less than 6.0 fps
to pass a 12-inch trout. In addition, vertical jumps of more than
two or three feet often prevent trout from accessing a culvert.
These criteria were used to evaluate passage at the culverts
surveyed in 1985.

Water velocities in the Harris Creek culvert approached six
fps when flows were greater than 25 cfs (Appendix Hl). Flows were
above 25 cfs in 1984-85 from the end of May until about mid-June
The spawning run of westslope cutthroat trout in Hungry Horse
Creek which is typical of eastside tributaries begins the last
week of May and continues through the first week of July (May and
Zubik 1985). Using these criteria cutthroat runs into Harris
Creek were delayed by about three weeks in 1984-85.

The water velocities at the downstream end of McInernie Creek
exceeded 6.0 fps when flows were above approximately 5.0 cfs
(Appendix Hl). However, velocities at the upstream end did not
approach 6.0 fps until flows were 30 cfs.Therefore,  passage was
probably possible when flows were below 20 cfs. The run was
delayed in 1984-85 from the end of May to about mid-June, or
approximately three weeks.

The flows in Murray Creek exceeded 15 cfs from the end of May
until approximately the last week of June in 1984-85. During this
period, water velocities were above 6.0 fps at the upstream and
downstream ends of the culvert (Appendix H2). Thus, it appears
that the cutthroat spawning run was delayed approximately four
weeks.

Water velocities at the downstream end of the North Fork of
Logan Creek were above 6.0 fps when flows were above 60 cfs
(Appendix H3). The upstream end velocities exceeded 6.0 fps at
flows larger than 20 cfs. Fish passage was probably not possible
when flows were above 40-50 cfs. Using this criteria the run was
delayed about  three weeks in 1984-85.
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Table 21. Evaluation of  westslope cutthroat trout passage at culverts in 12 tributary streams to Hungry Horse
Reservoir. Measurements were taken from June 5 - July 13, 1984 during the cutthroat trout spawning run.
Tne culverts were located on the main access road around the reservoir.

Culvert

Stream
Vertical Pool Fish

Length (ft) Width (ft) jump (ft) depth (ft) Upper end Lower end Flow (cfs) passage

Clayton 138 8.0 3.0 5.0 5.0-6.0 7.9-10.0 27-80

Clark 40 3.0 none none 1.7-4.4 0.6-2.8 5-29

Felix 140 10.0 3.0 none >lO.O 6.0>10 62-65

Forest 80 5.0 none none 5.0-6.8 1.7-4.9 20-58

Harris 85 5.0 1.0 2.0 2.1-6.4 3.5-6.0 7-25

Margaret

McInerrie

70 4.0 1.0

5.0 1.0

2.5 5.0-5.8 20-45 Yes

89 2.3

4.0-4.2

3.3-7.9 5.0-7.9 2.0-22

Mur ray 77 4.0 none none 3.2-7.8 3.7-9.7 6-21

Logan, N.Fk. 77 8.0 0.7 3.0 8.0>10.0 2.7-6.5 19-54

Loqan, S.Fk. 60 5.0 none none 5.4-5.8 3.0-3.6 17-22

Paint 130 4.5 8.0 1.5 5.6 6.7 10.5

Riverside 95 10.0 3.0 4.0 5.2>10.0 2.5>10.0 13-72

No

Yes

No

Yes

Marginal at
flows >20 cfs

Marginal at
flows >15 cfs

Marginal at
flows >15 cfs

Marginal at
flows >20-25 cfs

Yes

No

No at flcws
>30 cfs



Table 22. Evaluation of westslope  Cutthroat trout passage at culverts in 5 tributary  streams to Hungry
Horse Reservoir.
spawning run.

Measurements  were taken from May 28 - June 27, 1985 during the cutthroat  trout
The culverts were located on the main access road around the reservoir.

ert

Stream
Vertical Pool Velocity Fish

Length (ft) Width (ft) jump (ft) depth (ft) Upper end Lower end Flow (cfs) passage

Harris 85 5.0 None 1.5 0.9-6.4 1.6-7.0 9.8-29.4 Flows <25

McInerrie 89 5.0 1.1 3.0 0.3-6.7 5.0>10.0 3.5-27.4 Flows <20

Murray 77 4.0 None 2.1 4.1-8.1 3.7>10.0 6.2-43.5 Flows <15

Logan, N.Fk. 77 8.0 0.8 2.7 4.0-9.8 5.0-8.0 15.5-76.2 Flows <40

Riverside 95 10.0 2.5 4.7 2.8-7.6 1.8-8.4 13.4-98.0 Flows <40



The entrance into the Riverside culvert was quite difficult
with a vertical jump of approximately three feet and water
velocities of greater than six feet per second during most of the
spawning run (Appendix H3). This culvert was probably inaccessible
during most of the cutthroat spawning run period.

The spawning act is triggered by a combination of degree days
and water temperature and spawning must occur at a particular time
(Watts 1974). If mature fish are denied access to historical
spawning areas, they will often deposit their eggs in undesirable
habitat downstream from the barrier. This may result in low
survival of egg to fry emergence. For this reason, biologists
generally specify an allowable delay interval of six to ten days
at most culverts.

An attempt was made to obtain population estimates for three
reaches in Hungry HorseCreek during September-October of 1985.
However, record fall rains resulted in high stream flows which
made efficient sampling impossible. Insufficient recaptures were
obtained to make valid estimates. The electrofishing has been
rescheduled for fall 1986.

The goal of this project is to provide decision makers with
the information needed to develop a reservoir operation program
which will enhance or maintain gamefish populations. To meet this
goal, we are in the process of developing a model which will
predict the impact of various reservoir operation regimes upon
habitat, primary productivity, secondary productivity and gamefish
populations. We initially contacted experts in the field of
aquatic modeling including members of the Fish and Wildlife
Reservoir Research Group, Fish and Wildlife Services Habitat
Evaluation Procedures Group, Gene Ploskey (Aquatic Ecosystems
Analyst) James Kitchell (University of Wisconsin), Dr. Dan Goodman
(Montana State University) , and others within our department and
the university system.

The approach selected was one proposed by Dr. Goodman. It
entails the use of several rudimentary component models
corresponding specifically to the hypothesized mechanisms of the
effects of dam operation upon the reservoirs biota. The component
models, by virtue of their simplicity are less likely to generate
inappropriate predictions and are more accessible to assessment of
reliability, than a complex full system models. The model will use
particulate carbon to track energy flow through the trophic
levels, identify limiting factors and include a sensitivity
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analysis. It will indicate the direction of change caused by
reservoir operation in production of organisms in the various
trophic levels.

A thermal predictive model developed by Adams (1974) will be
used to predict the effects of reservoir operation upon thermal
regimes in both reservoirs. We have contracted with the United
States Geological Survey (USGS) to adapt this model for Libby and
Hungry Horse Reservoirs. The model will be modified for the Libby
selective withdraw1 system beginning in August, 1985. The final
report is scheduled for completion on September 30, 1986 and will
include a users manual for operation of the model, results of
validation tests, and a summary of the simulation tests.

Physical Framework Model

Evaluation of the consequences of the various reservoir
management options requires a common physical framework within
which the submodels can operate. This framework must be a three-
dimensional representation of the reservoir basin, coupled to a
day-by-day representation of the inflow, turbidity, solar
radiation and air temperature. The model will have a provision
for specifying the annual schedule of water withdrawals. The
structure of the model will allow for a day-by-day inventory of
the amount of reservoir area representing each depth of water
column with a temperature profile for that water colurm.

The effect of reservoir operation upon thermal regimes within
the reservoir will be evaluated using the predictive thermal
model. The modelwillenable us to hold environmental variables
(volume of inflow, temperature of inflow, and solar radiation)
constant, while determining impacts of operational variables
(discharge volume, depth of discharge and timing of discharge) on
the thermal regime in the reservoir. We can evaluate the effect
of these predicted thermal regimes on primary productivity,
secondary productivity and fish growth by incorporating them into
the physical framework model.

Primary Production

The primary production submodel includes area, stratification
and washout effects. The area component predicts the annual
schedule of primary productivity for the entire lake by area. The
input data include local primary production estimates by area,
season and depth of water column. These data will be provided by
a primary productivity study conducted in 1986. A generalized
seasonal fish growth model will be used to estimate fish growth
via a two-step average conversion efficiency from primary
production through secondary to tertiary production. Particulate
carbon will be used to track energy flow through the trophic
levels.
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The stratification component uses a physical framework to
generate a description of profiles of temperature and light with
passive distribution of nutrients. Diatom biomass is assigned to
the mixed layer and primary production is calculated from light,
temperature, and nutrients. The intermediate output is a schedule
of depth of light compensation, and depth, and temperature of the
mixed layer. The final output is an annual schedule of primary
productivity.

The “washout effect" part of the model may not be applicable
to HHR It computes net biomass loss to washout and incorporates
this loss in an annual primary production model. The final output
is a schedule of primary production as affected by washout loss.
The model data-needs include: 1) phytoplankton biomass
concentrations throughout the reservoir and at the inflows and
outflows, and 2) schedule of depths and volumes of withdrawal.

Secondary Production

The benthos submodel uses a life history model of aquatic
dipteran to obtain the rate of production of emergers by date.
This rate is calibrated against the observed standing stock of
emergers. Data required for the model consists of local benthic
insect standing crop estimates and local insect pupae and emerger
standing stock in water column. The output will be a schedule of
incremental dipteran production for the entire lake over the
course of the year. If adequate sampling of the emerging forms is
achieved, the results should be reliable and readily interpreted.

The generalized seasonal fish growth will be used to carry
through secondary production to tertiary production. The estimate
is refined by allocating the increased productiontoparticular
species on the basis of food habits data.

The zooplankton submodel for Libby Reservoir will include a
"washout effect" which may not be part of the HHR model. The
zooplankton model will produce a schedule of zooplankton
production by area and month as influenced by primary production,
living space, and temperature. Data needed to run the model will
be bi-weekly zooplankton densities and biomass concentrations in
each area throughout the growing season. Production estimates
will be by genera except for Daphnia pulex. The generalized
seasonal fish growth model will carry through zooplankton
production to fish growth.

Fish Community

The fish component model is comprised of four parts. A
recruitment subroutine will estimate the number of juvenile
westslope cutthroat emigrating to the reservoir from selected
tributary streams. Data needs include number of spawners
ascending selected tributaries, fecundity of individual fish and
instream mortalities of juvenile cutthroat.
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A growth model will produce a trajectory of differential
growth for the salmonid stocks in the reservoir. Fish stocks will
be allowed to grow in response to food availability and to place
proportionate demands on food resources as indicated by food
habits data. Treating the competition between the salmonids as
resource-based scramble competition only should lead to reasonable
predictions with respect to growth for a period of one growing
season.

The effect of volume (living space) reductions on juvenile
trout predation will be estimated. The model will compute
consumption rates on the basis of diet composition and temperature
corrected metabolic rates. The final output will be a loss rate
of young trout due to winter predation. A range of reservoir
drawdown levels will be needed to accurately attribute the
predation losses to dam operation.

We are also evaluating a population simulation model developed
for adfluvial rainbow trout (Serchuk et al. 1980). This is an
age-structured simulation model of the growth and population
dynamics of a migratory rainbow trout population, It includes all
principal life-history intervals and incorporates food-density and
temperature relationships of salmonid growth efficiency. The core
of the simulation involves individual fish growth rather than
growth of the population. Factors directly affecting the growth
processes of trout such as food availability, water temperature,
and intraspecific competition have been incorporated. Population
size, mean weight and biomass are estimated monthly in age, sex
and location catagories. A variety of environmental and
biological parameters are utilized in the simulation which can be
altered as a user option. The utility of this model will be
dependent upon sufficient data to allow us to alter the parameters
to represent local conditions.

Continue the study with the following modifications:

1. Obtain population estimates for westslope cutthroat trout
in reaches of Hungry Horse and Emery Creeks to determine
relationship between habitat quality and standing crops
of trout.

2. Evaluate substrate composition in Hungry Horse and Emery
Creeks to determine its suitability for incubation of
salmonid eggs.

3. Reduce sampling frequency of zooplankton and surface
insects in Murray area to biweekly rather than weekly.
Increasing the sampling frequency in 1985 did not reduce
the variability of the data.

86



4. Install and run Diptera emergence traps in Murray area
weekly.

5. Collect zooplankton samples biweekly from the Murray
area for carbon particulate analysis.

6. Sample in South Fork Flathead River below Hungry Horse
Dam for zooplankton drift from the reservoir to evaluate
the downstream loss of secondary production.

7. Conduct the creel census again in 1986 to determine catch
rates, species composition of catch and catch of tagged
fish by anglers.

8. Collect northern squawfish and bull trout in the spring
to evaluate predation on westslope cutthroat trout
juveniles at different reservoir elevations.

9. Conduct a monitoring study for approximately 10 years
after this study is completed to provide the data
necessary to validate the model. Ten years would enable
us to examine how reservoir operation effectstwolife
cycles of westslope cutthroat and bull trout.
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Appendix 02. Weighted man zooplankton densities (#-X3) and weights (q*?C3) estinuted from 30 m vertical tows during 1984 in !.lurray 
Area , Hungry Horse Reservoir. Percents of total zooplankton are in parentheses. 

Ntir 
of Daphnia Daphnia Total Tot.31 Total 

Saiqles Pulex Non-pulex Bosmina Leptodora Cladocerans Diaptomus cvclops Epischura copyxls Zooplanktnn 
--. 

Yonth 
__------_____ 

-April 
Sly 
June 
JAY 
August 
Septerrbec 
October 
November 
Decembr 

55 (2) 
520 (11) 
767(12) 

1362(24) 
1185U6) 
265 (5) 
260 (5) 
480 (8) 
175 (4) 

30 (1) 
150 (3) 
540 (9) 

1042(19) 
131208) 
403 (7) 
197 (3) 
397 (7) 
105 (3) 

105 (4) 
77 (2) 

110 (2) 
208 (4) 
990(13) 
642(12) 
317 (5) 
335 (5) 
175 (4) 

0 (0) 
0 (0) 
0 (0) 
0 (0) 
0 (0) 
2(G) 
0 (0) 
0 (0) 
0 (0) 

865 (30) 
2443(54) 
3123(49) 
1113(20) 
1123(15) 
1235(22) 
al4(14) 

1487(241 
1288(33) 

1750(63) 
1383(30) 
1742(28) 
1852(33) 
2827(38) 
2993(54) 
4250(73) 
3500(56) 
2240(56) 

2645(93) 2835 
3827(84) 4573 
4866(77) 6283 
2965(53) 5577 
3958(53) 7445 
4236(76) 5548 
5067(87) 5841 
4990 (80) 6202 
3530(89) 3985 

Year 
-----------_---------- 
38 678(12) 587(io) 

------- 
395 (7) <l 

190 (7) 
746(16) 
1417(23) 
2612(47) 
3487(47) 
1312(24) 
774(13) 

1212(20) 
455 (11) 

.-------_ 
1660(29) 1533(27) 2516(44) 

0 (0) 
0 (0) 
l(<l) 
0 (0) 
8(<1) 
8 (0) 
3(<1) 
2(<1) 
3(<1) 

------ 
3(<1) 

---------- 
4052(71) 

----- 
5712 = 

&I 

April 
LbY 
June 
Jay 
August 
Septerrber 
October 
NOVembeK 

December 

13.9 (5) 55.5(22) 6.4 (2) 
19.0(12) 21.5(14) 1.1 (1) 
34.7(17) 73.7(35) 0.7((l) 
61.8(24) 139.9(56) 2.4 (1) 
48.6Cl.5) ia3.3(59) 9.2 (3) 
16.7 (8) 86.7(43) 6.8 (3) 
17.4(U) 12.4 (8) 4.0 (3) 
35.1(14) 71.0(28) 3.6 (1) 
23.4(17) 32.0(24) 1.4 (1) 

75.8(29) 
41.6(27) 

109.1(52) 
204.1(81) 
241.1(77) 
112.8(55) 
33.8(22) 

109.7(43) 
56.8(42) 

127.4(50) 
86.0(55) 
65.9(31) 
12.4 (5) 
19.8 (6) 
39.3(19) 
23.0(15) 
59.6(24) 
29.4(22) 

54.2(21) 0.0 (0) 
27.6(18) 0.0 (0) 
35.0(17) <o.o (0) 
34.0(14) 0.0 (0) 
48.0(16) 2.6 (1) 
49.1(24) 2.6 (1) 
96.8(63) O.S(<l) 
84.4(33) 0.8(<1) 
48.1(36) 0.8(<1) 

181.6(71) 257.4 
113.6(73) 155.2 
100.9(48) 210.0 

46.409) 250.5 
70.4(23) 311.5 
91.0(45) 203.8 

120.2(78) 154.0 
144.8(57) 254.5 
78.3(58) 135.1 

Year 

-------------------_____________________----------------------------------------------------------------------------------------- -----------------_______________________----------------------------------------------------------------------------------------- 



Appendix B3. Weighted mean zooplankton densities (#*M-3)  and weights (srg*Me3) estimated from 30 m vertical
Sullivan Area, Hungry Horse Reservoir. Percents of total zooplankton are in parentheses.

Number
of Daphnia Daphnia Total

Month Samples Pulex Non-pulex Bosmina Leptodora Cladocerans Diaptomus Cyclops Epischura
----------------------------------------------------------------------------------------

April 2 70 (5) 10 (1) 10 (1) 0 (0) 90 (7) 270(21) 945 (72)
May 4 73 (4) 175 (8) 65 (3) 0 (0) 313(15) 908(44) 848(41)
June 2 225 (8) 145 (5) 130 (5) 0 (0) 500(18) 695(25) 1575(57)
July 6 748(23) 517(16) 292 (9) 0 (0) 1557(48) 1065(33) 590(18)
Auqust 6 1980(25) 1285(17) 992(13) 0 (0) 2457(55) 1268(16) 2258(29)
September 6 562(10) 388 (7) 375 (6) 0 (0) 1325(23) 1262(22) 3208(55)
October 3 473 (6) 267 (3) 273 (3) 0 (0) 1013(12) 1510(18) 5773(70)
November 4 1512(11) 743 (6) 778 (6) 0 (0) 3033(23) 3983 (29) 6395 (48)

Year
----------------------------------------------------------------------------------------
33 851(14) 543 (9) 437 (8) 0 (0) 1831(31) 1442(24) 2657(45)

April
May
June
July
August

2 3.3 (6) 1.9 (3) 0.4(<l) 0.0(O)
4 3.9 (5) 32.8(37) 1.1 (1) 0.0(O)
2 11.6(16) 17.4(23) 1.7 (2) 0.0(O)
6 25.2(20) 57.8(46) 3.3 (3) 0.0(O)
6 108.9(30) 173.4(48) 8.6 (2) 0.0(O)
6 72.9(29) 76.9(31) 4.0 (2) 0.0(O)
3 21.1 (9) 45.8(19) 3.4 (1) 0.0(O)
4 138.7(23) 136.1(23) 8.3 (1) 0.0 (0)

Weight
5.6 (9) 16.9(28) 37.4(63)

37.7(43) 31.0(35) 20.0(22)
30.7(41) 16.0(21) 28.1(38)
86.3(69) 24.6(20) 12.4(10)

290.9(80) 20.4 (6) 51.7(14)
153.8(62) 39.5(16) 54.7(22)
70.3(29) 42.5(17)  131.4(54)

283.1(47) 159.4(26) 154.2(26)
October
November

Year

0 (0)
0 (0)
2(<1)
12 (1)
9(<1)
3(<1)
4(<1)

20(<1)
---------

7(<1)

0.0 (0)
0.0 (0)
0.7 (0)
1.3 (1)
1.8(<l)
0.8(<1)
0.9(<1)
4.5 (1)

tows during 1984 in

Total Total
Copepods Zooplankton

--.

1215(93)
1755(85)
2272(82)
1667(52)
3535(45)
4473(77)
7287(88)
10398(77)
----------
4106(69)

1305
2068
2772
3224
7792
5798
8300
13431

------
5937 M

I4

54.3(91) 59.9
51.0157) 88.8
44.8 (59) 75.5
38.3(31) 124.6
73.9(20) 364.8
95.0(38) 248.8

174.8(71) 245.1
318.1(53) 601.2

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
33 57.7(23) 81.8(33) 4.5 (2) 0.0(O) 144.0(58) 44.3(18) 58.6(24) 1.4(<1) 104.3(42) 243.3

--------------------------------------------------------------------- ------------------------------------------------------------ ------- --
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Appendix B6. Mean zooplankton densities (#*K3) and weights brg*K3 ) estimated from 30 m vertical tows during 1985 in
the Murray Area, Hungry Horse Reservoir. Percents of total zooplankton are in parentheses.

Number
o f  Daphnia Daphnia Total Total Total

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Samples Pulex Non-pulex Bosmina Leptodora Cladocerans Diaptomus

May 9 2(<1) 11(<1) 41 (1) 0 (0) 54 (2) 1593 (54) 1317(44) 3(<1) 2913(98) 2967
June 12 51 (1) 235 (4) 413 (7) 0 (0) 699(12) 2555(43) 2693(45) 14((l) 5262(88) 5961
July 15 639 (4) 1823(12) 6871(44) 0 (0) 9333 (591 2804(18) 3549 (23) 17(<l) 6370(41) 15703
August

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
665 (7) 2431(25) 1281(13) 0 (0) 4377(45) 2213(23)

Year 48 379 (4) 1238(13) 2578(27) 0 (0) 4196(45) 2367(25) 2826(30) 13(<1) 5207(55) 9402

Weight

M a y 9 0.6(<1) 0.4(<1) 0.7 (1) 0 (0) 1.7 (2) 55.7(56) 42.6(43) 0.2(<1) 98.5(98) 100.2
June 12 4.9 (3) 8.4 (4) 4.0 (2) 0 (0) 17.3 (9) 106.6(56) 64.6(33) 1.8 (1) 173 (91) 190.3
July 15 89.8(19) 123.2(26) 43.9 (9) 0 (0) 256.9(54) 114.3(24) 97.5(21) 4.2 (1) 216 (46) 472.9
August 12 113.4(19) 297.2(51) 16.8 (3) 0 (0) 427.4(73) 66.2(11) 84.6(15) 3.9(<1) 154.7(27) 582.1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Year 48 57.8(16) 115.0(32) 19.1 (5) 0 (0) 191.8(53) 89.4(25) 75.8(21) 2.8 (1) 167.9(47) 359.7



Appendix B7. Mean zooplankton densities (t-X3) and weights (mg.M-3) estimated from 30 m vertical tows during 1985 in 
the Sullivan Area, Hungry Horse Reservoir. Percents of total zooplankton are in parentheses. 

Number 
of Daphnis Daphnia Total 

Month Saples PI&X 

Total 
Non-pulex Bosmina 

Total 
Leptodora Cladocerans Diaptomus Cyclops Epischura Copepods Zooplankton 

____--------_____-______________________----------------------------------------------------------------------------------------------- 

April 
zlay 
June 
JOY 
August 

Yeat 

r. 

4 1((l) 0 (0) 4(l) 0 (0) 5 (1) 99 
6 13 (1) 98 (5) 175 (9) 

(27) 264(72) 0 (0) 363 (99) 368 
0 (0) 285(15) ioa7(55) 556 (29) 4((l) i547(85) 1933 

z 166 236 (3) (2) 1256(17) 1504(17) 2005(21) 2450(33) 0 (0) 3902 (53) 2079(28) 3499(47) 7401 l381(l9) 33(<1) 
0 (0) 3843 (41) 3295 (35) 2239 (24) 2a(<i) 5562 (59) 9407 

----------------------------------------------------------------------------------------------------------------- 
23 116 (2) 835(16) 1315(25) 0 (0) 2266(43) 1793(33) 1195(23) 20(<1) 3009(57) 5275 

April 
XZy 
June 
July 
August 

Year 

Weiclht 

4 0.1((l) 0 (0) O.l(<l) 0 (0) 0.2 (1) 4.5(31) 9.7(67) 
5 

0 (0) 
1.2 (2) 

14.2(99) 
2.4 (4) 

14.4 
1.8 (3) 0 (0) 5.4(11)) 33.4(70) 10.6(19) 

7 
0.5 (1) 

20.9 (7) 33.9(33) 
49.5(90) 

26.2 (9) 
54.9 

0 (0) 141.0(50) 96.5(67) 42.3(15) 4.7 (2) 143.5(50) 284.5 

_~-__-451~~~~!__'_5"~~~~~--~~:~-~~~----__0_(0)_____1_91~~~~~------~~~~~~~~---~~:~~~~-~~~:~~~~~---~~~:~~~~~----~~~:~ 
23 18.7 (9) 69.8(31) 13.1 (5) 0 (0) 101.6(46) 61.7(23) 31.6(14) 27.9(13) 121.2(54) 222.8 
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Appendix Bg. Length-frequency distributions and mean lengthstmm) of pP&&a ux and LQw s& 
collected in 30 m vertical tows from Hungry Horse Reservoir, 1984. 

---- -~~-I?aaloinsperies ________ Sample O.OO- O.SO- l.OO- 1.50- 2.00- ooa--a50--~~~~~~~--------- 

MDnth Size 0.49 0.99 1.49 1.99 2.49 mean o.49 0.99 i.49 i.99 i.49 Mean 
-____________---__-___I_________________~---------------------------------- 

JlU-le 
July 
Julgust 
Septenker 
Octaber 
tWJ‘?IIbM 

Decenber 

April 
m.y 
June 
July 
August 
Septeker 
October 
txwember 
cecehr 

April 
MY 
June 
July 
August 
Septembec 
October 
kwxber 
Lkcerber 

April 
GY 
June 
July 
Aogwt 
Septerrber 
October 
tbvenber 
Lkcrnbrr 

2 0.0 80.0 5.0 
4 0.0 89.0 11.0 
4 0.0 17.5 18.0 
6 0.0 62.0 38.0 
6 0.0 80.0 20.0 
5 0.0 52.8 41.2 
3 0.0 45.0 45.0 
2 0.0 30.0 60.0 
2 0.0 100.0 0.0 

0.0 90.0 10.0 
0.0 79.3 20.7 
2.0 70.5 27.5 
0.0 70.0 30.0 
0.0 87.5 12.5 
0.0 62.5 30.0 
4.0 69.0 23.0 
0.0 55.0 30.0 
0.0 45.0 22.0 

E 
60.0 

0:o 
83.0 
61.0 

0.0 87.5 
0.0 52.5 
0.0 31.5 
0.0 65.0 
0.0 35.0 
Non&a 

40.0 
11.0 
39.0 
12.5 
42.5 
49.0 
35.0 
55.0 

1: 
10 
18 
la 
17 

9 
10 

6 

::i 
76.7 
84.2 

0.8 71.4 
0.0 73.2 
0.0 73.3 
0.0 48.7 
1.3 59.7 
0.0 42.0 
0.0 63.3 

18.3 
14.0 
26.0 
26.8 
25.0 
40.0 
34.4 
46.0 
14.7 

105 0.3 63.8 

5*ee, 15.0 . . 
0.0 0.0 (0.75) 
4.5 0.0 (0.87) 
0.0 0.0 (0.93) 

1o:o :-zI 

0.0 (0.84) 

0.0 0.0 (0.95) (1.08) 
10.0 0.0 (1.18) 

0.0 0.0 (0.87) 

luKLaLArea 
0.0 0.0 (0.79) 
0.0 0.0 (0.81) 
0.0 0.0 (0.85) 
0.0 0.0 (0.92) 
0.0 0.0 (0.87) 
7.5 0.0 (0.94) 
0.0 4.0 (0.93) 

15.0 0.0 (1.02) 
33.0 0.0 (1.26) 

izulu!-iJ 

60-z 
0:o 

0.0 0.0 (0.91) (0.65) 
0.0 (0.92) 

0.0 0.0 (0.82) 
5.0 0.0 (0.91) 

13.2 6.3 (1.20) 
0.0 0.0 (0.66) 

10.0 0.0 (1.13) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.8 0.0 (0.87) 0.0 
0.0 0.0 (0.89) 0.0 
1.7 0.0 (0.87) 0.0 
9.1 2.2 (1.03) 0.0 
3.3 1.3 (0.96) 0.0 

12.0 0.0 (1.10) 0.0 
22.0 0.0 (1.13) 0.0 

4.0 2.0 
13.5 40.0 
6.5 73.0 
3.0 55.0 

31.0 46.0 
4.4 29.2 

12.0 28.0 
10.0 54.0 

0.0 20.0 

66.0 28.0 
42.0 4.5 
20.'5 0.0 
42.0 0.0 

22.0 50.8 115:: 
24.0 36.0 
la.0 18.0 
20.0 60.0 

(1.85) 
(1.37) 
(1.25) 
(1.42) 
(1.24) 
(1.59) 
(1.18) 
(1.37) 
(1.90) 

(1.58) 
(1.45) 

18.0 18.0 62.0 2.0 
5.3 38.7 55.3 0.7 
0.0 64.5 35.5 0.0 

29.0 38.0 28.5 4.5 
27.0 31.0 41.0 1.0 

9.0 16.0 38.0 35.0 
73.0 23.0 0.0 4.0 

8.0 46.0 24.0 22.0 
0.0 0.0 43.0 57.0 

(1.35) 
(1.291 
(1.34) 
(1.73) 
(o.a9) 
(1.51) 
(2.05) 

0.0 11.0 89.0 0.0 (O.El) 
0.0 la.0 82.0 0.0 (1.58) 

38.0 25.0 37.0 0.0 (1.24) 
21.0 45.0 34.0 0.0 (1.28) 
20.0 48.0 27.0 5.0 (1.32) 

9.5 30.5 30.0 30.0 (1.58) 
22.0 32.0 26.0 20.0 (1.46) 

0.0 34.0 62.0 4.0 (1.57) 

68:: 
10.2 
17.7 
26.0 

7.8 
35.6 

5.2 
0.0 

10.2 69.0 12.0 (1.41) 
31.6 60.2 1.8 (1.47) 
60.0 29.8 0.0 (1.29) 
46.0 34.8 1.5 (1.33) 
41.7 30.0 2.3 (1.30) 
25.7 38.9 27.6 (1.63) 
27.7 16.7 20.0 (1.18) 
42.8 38.0 14.0 (1.51) 

6.7 35.3 58.0 (2.00) 

37.8 12.1 (1.43) 
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Appndix MO. Length-frequency distrioutions and m3an lengths (I& of Q&q&Qms ;md 
collected in 30 I4 wrtlcal tows from Ilun.jry Horse Reservoir, 

Q&l ws 
1984. ?lean lengths of 

Lq,tcdora CLqd m?schu,l are ilka mcluti. 

----------1-----_--------------~U~~~~Q~~)~- -A----------------------------------- 
_____- --!?ii3mxu~--- -___ --------Qi'lQLs ____ -___ 

Sunple o.oo- 0.50- l.OO- o.oo- 0.50- l.OO- LSXQ&U Episub!.m 
?lmth SlZ? 0.49 0.99 1.49 Mean 0.49 0.93 1.49 !+tean xxm +lem 

April 2 5.0 05.0 
?Lly 4 33.5 50.0 
Jtlnt2 4 40.0 60.0 
July 6 67.5 32.5 
August 6 67.5 30.0 
sqhmtxr 5 la.0 78.0 
3ztobcr 3 30.0 70.0 
!kW.3lUCL- 2 21.0 60.0 
llx&liJcr 2 25.0 75.0 

:"q 11 2 5.0 80.0 
hhy 3 25.0 GO.0 
JLm? 4 35.0 62.5 
July 6 US.0 35.0 
Au;jLl;t 6 47.5 50.0 
scptmber 6 22.5 72.5 
CcttoLwr 3 30.0 70.0 
Noveiruer 4 20.0 60.U 
Dccenber 4 25.0 75.0 

.&xl1 
'h,J 
Jil:l, 
July 
.hl~ust 
!32pteKLx?r 
c33xdxr 
XY: i'ru?T 

5.0 00.0 
17.; 71.5 
1;.u 75.0 
40.0 57.5 
GO.0 37.5 
22.5 72.5 
30.0 70.0 
20.0 GO.0 

%I;,: 11 6 5.0 81.7 
ay 11 25.3 62.7 
JLUW 10 35.0 64.0 
July 18 57.5 41.7 
Auqux 18 511.3 39.2 
se[‘temr 17 21.2 71.1 
‘CK-towr 9 3il.u 7u.u 
>WVl3!b?C 1u 2il.o 60.0 
!*‘c 111~:1 6 25.0 75.0 

105 35.5 59.2 

10.0 
16.5 

0.0 
0.0 
2.5 
4.0 
0.0 

20.0 
0.0 

axyJx~;1 
(0.8.1) 5.0 
(0.681 22.5 
(0.50) 41.0 
( 0 . 4 4 I 50.0 
(0.5L) 62.5 
(0.70) 27.0 
(O.GC) 30.11 
(0.74) 35.0 
CO.611 20.0 

90.0 5.0 (0.70) 0.0 0.00 
75.5 2.0 (0.67) 0.0 0.00 
59.0 0.0 (0.51) 0.0 2.05 
50.0 0.0 (0.54) 0.0 0.00 
33.5 5.0 (0.54) 0.0 1.93 
73.0 0.0 (0.55) 0.0 1.71 
70.0 0.0 (0.60) 0.0 1.a 
55.0 10.0 (0.61) 0.0 2.00 
90.0 0.0 (0.60) 0.0 1.9‘1 

mu&f-!5LPS 
15.0 ((1.91) 5.0 95.0 0.0 (0.78) 
15.0 

2.5 
0.0 
2.5 
5.0 
0.0 

20.0 
0.0 

15.0 
5.0 
0.0 
2.5 
2.5 
5.0 
0.0 

LO.0 

(0.72) 36.7 61.7 1.6 (0.56) 
(0.58) 3?.5 67.5 0.0 (0.57) 
(@.‘13) 47.5 50.0 2.5 (0.54) 
( 0 . 5 -1) 47.5 50.0 2.5 (0.51) 
(0.69) 30.0 70.0 0.0 (0.54) 
(0.66) 30.0 70.0 0.0 (0.60) 
(0.74) 35.0 55.0 10.0 (0.61) 
(0.61) 20.0 80.0 0.0 (0.60) 

S-Jlli_v;m_Area 
(0.91) 5.0 95.0 
(0.691 21.5 72.5 
(0.61) 35.0 65.0 
(0.59) 32.5 67.5 
cu.511 35.0 57.5 
(0.69) 3O.U 70.0 
(0.S) 30.0 70.0 
(0.7‘4) 35.0 55.0 

0.0 (0.78) 0.0 0.00 
0.0 (0.56) 0.0 0.00 
0.0 (0.55) 0.0 1.93 
0.0 (O.SflI U.0 1.22 
7.5 (0.60) 0.0 1.57 
0.0 (0.54) 0 .o 1.75 
0.0 (0.60) 0.0 1.69 

10.0 (0.61) 0.0 1.63 

~Ul-%~:1L3lbir_ld 
13.3 (0.09~ 5.0 93.3 lb.7 (0.75) 
11.9 CO .69) 28.2 70.6 11.8 (0.60) 

1.0 co.591 36.4 63.6 0.0 (0.54) 
0.8 (0.4d) 43.3 55.8 0.9 (0.55) 
2.5 (0.52) 40.3 46.7 5.0 (0.55) 
4.7 to.&')) 29.1 70.9 0.0 (0.54) 
d.0 (O.f,ti) 30.0 70.0 0.0 (0.601 

2O.U co:141 35.0 55.0 10.0 (0.61) 
0.0 (3.01! 20.0 80.0 0.0 (O.GO) 

~~ll-~--l~-~~~~o_I_l;_i_iY~irly-AYrralie~ 
5.3 (0.621 34.2 63.7 3.1 (0.5&i) 

0.0 
0.0 
0.0 
0.0 
0.U 
5 . 0 
5.0 
0.0 
0.0 

0.00 
0.00 
2.19 
0.00 
1.93 
l.dB 
1.40 
l.a8 
1.87 

0.0 0.X 
0.0 0.00 
0.0 2.03 
0.0 1.22 
0.0 1.81 
5.0 1.70 
5 . 0 1.G.l 
0 0 1.80 
U.0 1.89 

5 . 0 1.82 
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Awendix 611. Zooplankton densities (N-M-+ estimated from 
Schindler Trap samples taken from Rwry Area of 
Hungry Horse Reservoir, 1983. 

TAXON 
Standard 

Aug. Sept. Oct. Nov. Dec. Year deviation 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

mue!x 
0 0 0 0 
0 

i 
0 0 

0 0 0 
0 0 0 0 
0 0 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

Daphnia 
EKxmina 
Diaptcmus 
Cyclops 
Epischura 

LLluszLkk~ 
1,510 110 430 1,170 

280 210 1,850 1,370 
370 1,280 320 1,030 

90 662 
280 798 
230 646 
440 2,676 

0 26 

644.8 
760.9 
475.6 

2,554.6 
24.1 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

2,440 7,060 1,710 11730 
40 0 50 40 

SiLkSffs: 
1,050 1,190 1,320 1,740 

430 780 1,500 2,120 
200 590 1,010 1,740 

1,550 2,830 5,090 3,830 
160 0 90 0 

230 1,106 553.5 
180 1,002 798.4 
140 736 660.9 
800 2,820 1,722.4 

. 

0 50 72.8 

Daphnia 
BOSIlliM 

Diaptomus 
Cyclops 
Epischura 

hlioekkS 
1,170 920 1,900 800 

180 600 2,690 980 
50 920 1,640 910 

1,960 6,140 6,080 2,600 
90 0 20 0 

360 1,030 568.0 
230 936 1,032.2 
280 760 623.9 
800 3,516 2,454.4 

0 22 39.0 

Daphnia 
BoSmiM 

Diaptomus 
Cyclops 
Epischura 

LLbeke~~~~S 
1,460 480 2,050 1,620 

160 300 2;460 1;lOO 
120 390 1,490 1,010 

2,080 3,520 5,870 4,660 
0 0 0 0 

210 1,164 
180 840 
160 634 
640 3,354 

0 0 

784.0 
985.1 
596.3 

2,064.7 
0 

Daphnia 
BOSKiiM 

Diaptomus 
Cyclops 
Epischura 

cf&a-MefeLrs 
2,170 460 1,000 1,300 

160 430 1,810 660 
510 270 1,390 640 

2,220 3,130 5,600 3,260 
40 20 0 0 

360 1,058 
340 680 
230 608 
870 3,016 

0 12 

732.0 
656.9 
468.9 

1,731.2 
17.9 

Daphnia 270 120 m=%t- 730 530 380 245-a 
BoSlTliM 90 200 920 730 280 444 360.6 
Diaptomus 160 110 360 690 690 402 279.1 
Cyclops 890 1,05C 1,870 2,170 1,780 1,552 553.5 
Epischura 20 0 0 0 0 4 8.9 

Daphnia 
EWSdM 

Diaptomus 
Cyclops 
Epischura 

370 ly~YTiz&m~ 

40 90 440 1:050 
250 440 420 620 
850 3,110 1,570 3,010 

0 0 0 0 

280 502 
300 384 
230 392 
960 1,900 

0 0 

440.1 
405.7 
159.3 

1,094.4 
0 

Daphnia 270 340 m%i-5 850 280 366 
Bosmina 70 300 340 680 500 378 
Diaptomus 140 300 360 710 690 440 
Cyclops 850 2,100 960 2,350 940 1,440 
Epischura 0 20 0 0 0 4 

286.2 
228.3 
250.7 
723.2 

Q . (4 
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Appendix 611. Continued, Murray Area. 

Standard 
TAXON Aug. Sept. Oct. NOV. Dec. Year deviation 

~-------- --___--_--____--- _----- 

Daphnia 
BOSlILiM 

Diaptomus 
Cyclops 
Epischura 

0le-kkr 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

Daphnia 
BOSllliM 

Diaptomus 
Cyclops 
Epischura 

.zll.lx&kB 
940 840 2,420 1,440 
390 360 3,260 1,740 

1,030 940 1,190 910 
3,720 3,200 5,210 2,120 

20 50 0 0 

1,760 1,420 663.5 
1,230 1,396 1,194.3 
1,710 1,156 328.3 
1,740 3,198 1,379.2 

0 14 21.9 

Daphnia 
BOSmiM 

Diaptanus 
Cyclops 
Spischura 

1,660 
340 430 1,550 1,210 
430 460 360 430 

3,950 3,080 5,300 1,190 
50 0 0 0 

1,370 1,438 
710 848 

1,500 636 
1,800 3,064 

0 10 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

li4iouw 
780 570 1,600 730 

90 500 1,090 1,050 
430 440 120 570 

3,040 5,140 4,950 1,320 
120 20 20 0 

760 888 406.5 
840 714 419.9 

1,050 522 338.3 
1,500 3,190 1,821.8 

0 32 50.2 

Daphnia 1,000 320 =%f- 620 870 634 
BOSllLiM 160 340 320 1,160 500 496 
Diaptoms 520 110 70 430 1,480 522 
Cyclops 2,740 3,080 2,310 1,490 2,050 233 
Spischura 70 0 0 0 0 14 

Daphnia 
BOSlT!iM 

Diaptomus 
yc1ops 
tipischura 

~ifL!2alati~S 
960 270 710 370 

90 160 320 690 
570 180 70 200 

2,860 3,970 2,470 780 
0 0 0 0 

1,170 696 381.6 
530 358 251.1 

1,350 474 524.7 
1,670 2,350 1,206.g 

0 0 0 

Daphnia 
BOSmina 

Diaptomus 
Cyclops 
Spischura 

680 550m-%- 300 
40 120 270 550 

690 480 110 140 
1,690 2,880 1,730 550 

20 0 0 0 

940 562 262.1 
430 282 211.4 

1,330 550 498.7 
1,710 1,712 823.9 

0 4 8.9 

Daphnia 
Bosmina 
Diaptcmus 
Cyclops 
Epischura 

LTa!d!zti~fi~m~s 
280 160 270 410 

0 40 440 1,030 
530 140 110 .270 
960 910 1,280 550 
20 0 0 0 

1,330 490 
750 450 

1,360 470 
1,820 1,104 

0 4 

Daphnia 
BOSi-lliM 

Diaptomus 
Cyclops 
Epischura 

280 
50 90 70 

140 70 50 200 
620 870 570 550 

0 0 0 0 

960 362 
1,000 430 

750 242 
1,050 732 

0 0 

656.1 
518.6 
484.4 

1,650.4 
22.4 

301.5 
390.2 
570.2 
615.4 

31.3 

477.9 
446.4 
492.7 
476.7 

8.9 

342.7 
493.6 
290.1 
219.1 

0 
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Appendix Bll. Continued, Sullivan Area 

Standard 
TAXON WT. *pt. Year deviation 

__~--__l----- ----- -------- 

Daphnia 
BOSmiM 
Diaptanus 
Cyclops 
Epischura 

Daphnia 410 
BOSlTl.iM 230 
Diaptomus 870 
cycms 2,720 
Spischura 20 

Daphnia 820 
40 

620 
1,900 

40 

Diaptomus 
Cyclops 
Spischura 

Daphnia 480 
Bosmina 140 
Diaptomus 410 
Cyclops 1,140 
Spischura 20 

Daphnia 620 
BOSmiM 180 
Diaptanus 760 
Cyclops 1,980 
Dpischura 0 

Daphnia 390 
Bosmina 40 
Diaptmus 590 
Cyclops 780 
Epischura 20 

Daphnia 300 
Bosmim 20 
Diaptomus 210 
Cyclops 620 
Spischura 40 

Daphnia 
BOSmiM 

Diaptomus 
Cyclops 
Epischura 

l!denLy~iuelWxs 
120 230 175 

0 ii0 55 
230 40 135 
430 340 385 
20 0 10 

Daphnia 
BOSmiM 

Diaptomus 
Cyclops 
Epischura 

ii 
=%iF-- 105 

160 125 
390 120 255 
590 870 730 

0 0 0 

f%iP= 
'660 

1,600 
4,560 

0 

thdM!xs 
280 
550 
360 

2,470 
0 

660 
360 

3,220 
0 

FifLeeUYekxs 
320 
480 
70 

1,070 
20 

-%P- 
410 

8:: 
0 

285 176.8 
380 212.1 
490 537.4 

1,815 1,279.g 
10 14.1 

1,060 339.4 
350 438.4 

1,110 692.9 
3,230 1,880.g 

20 28.3 

380 141.4 
345 289.9 
385 35.4 

1,805 940.5 
10 14.1 

605 21.2 
420 339.4 
560 282.8 

2,600 876.8 
0 0 

355 49.5 
260 311.1 
330 367.7 
925 205.1 
20 0.02 

355 77.8 
215 275.8 
115 134.4 
730 155.6 
20 28.3 

77.8 
77.8 

134.4 
63.6 
14.1 

49.5 
49.5 

190.9 
198.0 

0 
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Appendix BI2. Zooplankton densities (N-Mb31 estimated from Schindler 
Trap sawles taken from Emery Area of Hungry Horse 
Reservoir, 1984. 

Standard 
TAXON &Y June July Aug. Sept. &t. Nov. Year deviation 

..~~ ----------_---------__---__--__--._~_-_~------~_--_-------_---_---_---~---~~~-~~~ 

lhphnij. 
Bosmin.3 
Diaptomus 
Cyclops 
Epischura 

2,790 
0 

11,500 
2,210 

0 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

1,920 
10 

4,390 
1,370 

0 

Daphnia 1,920 
Bosmina 0 
Diaptomus 2,170 
Cyclops 1,100 
Lpi schura 0 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

569 
0 

925 
979 

0 

Daphnia 
Bosmina 
Diaptomus 
iqc1ops 
Qischura 

552 
0 

1,300 
979 

0 

Daphnia 
BOSmina 
Diaptomus 
CyClOpS 

Upischura 

249 
0 

516 
338 

0 

Daphnia 231 
Bosmina ia 
Diaptomus 409 
qcjclops 285 
F'piscnura 0 

Dapiwia 
bosmina 
Diaptomus 
Cyclops 
Epischura 

178 
0 

480 
338 

Daphnia 142 
Rosmina 0 
Diaptomus 321 
Cyclops 178 
Zpischura 0 

213 
p&K 

178 , 196 249 498 1,021 1,293.5 
542 809.5 

2,545 4,OOO.E 
1,954 1,291.E 

15 18.9 

0 0 1,530 1,890 142 231 
765 1,370 1,850 409 178 1,740 
480 36 3,820 2,470 2,150 2,510 

0 18 18 53 18 0 

TbLee-&LeLs 
249 2.490 9.980 1.620 836 1.210 2,615 3,328.4 

1,407 2,145,2 
4,733 5,263.6 
3,916 2,652.3 

18 23.0 

36 .205 6]080 1;690 1,030 '712 
1,330 15,800 6,400 2,920 783 1,510 
1,490 1,570 8,330 5,250 5,660 3,740 

0 0 53 36 36 0 

SixUkLer s 
659 9,110 4,450 1,740 819 694 4,348 

1,050 
4,382.6 
1,607.3 
5,300.4 
1.753.3 

33.8 

0 213 4,540 1,230 925 445 
465 15,200 2,130 2,510 872 1,070 
147 5,050 4,870 4,930 6,000 2,790 

0 0 36 71 71 0 

Mioc.Yehz7 
9,060 13,700 6,550 1,100 1,100 765 

0 178 5,620 1,580 1,010 463 
5,910 10,400 1,280 1,230 925 1,140 
2,350 4,980 6,120 3,670 8,590 2,950 

0 0 142 18 36 0 

Td!ZlY~~~t~LS 
6,780 7,850 8,110 890 1,210 1,350 

0 53 3,130 2,240 1,670 854 
6,190 5,020 1,280 872 1,280 1,550 
1,870 2,240 4,340 3,650 7,150 5,500 

0 0 18 36 18 0 

4;603 
3,909 

25 

4,692 5,194.6 
1,264 2,006.5 
3,116 3,681.0 
4,234 2,556.l 

26 52.1 

3,820 
896 

3,549.3 
1,226.g 
2,157.8 
2,176.g 

14.2 

2,499 
3,676 

10 

rif!xro~_MefeLs 
3,220 7,260 7,050 1,410 2,060 534 3,112 

896 
3,522 
3;897 

13 

2,931.E 
1,244.5 
5,005.3 
3,886.2 

17.1 

0 0 925 3,340 1;670 338 
3,720 14,600 2,210 605 1,740 1,260 

694 2,560 3,420 3,330 11,900 5,040 
0 0 18 36 36 0 

'IbpD_tY-EfeLS 
3,260 3,580 '1,500 1,190 676 463 

18 0 747 1,190 587 498 
4,340 4,090 1,440 534 1,010 1,030 

2,129 
437 

1,836 
2,201 

5 

2,004.g 
453.0 

1,661.g 
1,834.l 

13.6 
I,U70 1,160 2,130 1,760 5,800 3,200 

0 0 0 0 36 0 

TmXyrFiYe-flefexs 
3,470 2,290 4,390 552 445 498 

18 36 480 641 480 409 
1,689 1,701.s 

295 268.3 
1,538 1,483.6 
1,907 1,660.g 

0 0 

4,270 2,920 1,120 338 641 996 
1,070 979 1,390 1,160 4,960 3,450 

0 a 0 0 0 0 

ThiLty~~~eLs 
3,970 2,260 1,550 285 267 516 

0 36 231 516 338 463 
4,450 2,650 747 160 676 979 
2,070 1,030 1,030 801 2,900 3,910 

0 0 18 18 0 0 

1,284 1,423.g 
226 220.3 

1,426 1,564.7 
1,560 1,329.s 

5 8.8 

B-14 



Appendix 812. Continued, Murray area. 

TPXON 
Standard 

UY June July Aug. Sept. Oct. Nov. Dec. Year deviation 

QE_Mrt;CX 
231 979 285 391 2,600 89 

0 925 1,070 445 1,050 0 
0 1,920 1,120 2,420 2,650 142 

160 7,060 2,530 5,390 4,430 196 
0 53 0 18 18 0 

Dsphnia 
Bosmina 
Diaptomus 
Cyclops 
&i xhura 

1,560 427 
18 71 

712 22,800 
1,390 2,350 

0 0 

miphnia 
Rosmina 
Diaptomus 
Cyclops 
tpischura 

1,670 391 

3,oE 6,6% 
1,190 1,190 

0 36 

Daphnia 783 
Bosinina 71 
Disptomus 1,120 
Cyclops 712 
Epischura 0 

1,670 
36 

5,360 
1,480 

Daphnia 907 3,270 
BOsmiM 124 89 
Diaptomus 2,150 3,810 
Cyclops 1,570 1,530 
Qischura 0 0 

Daphnia 
BOSmiM 

Diaptomus 
Lqclops 
Epischura 

427 1,050 
53 36 

1,600 1,210 
1,2ao 818 

0 0 

Daphnia 
BOStiM 

Diaptomus 
Cyclops 
Epischura 

196 996 
36 36 

1,100 2,620 
480 729 

Ddphnia 
Bosxina 
Diaptomus 
Cyclops 
Episcnura 

231 729 
0 36 

516 1,640 
213 498 

Daphnia 53 a72 
Bosmina 0 18 
Diaptomus 231 1,650 
Cyclops 89 552 
Episcxxa n 0 

Daphnia 
Bosnina 
Diaptomus 
Cyclops 
L'ischura 

552 

1,530 
658 

1,210 
36 

2,130 
854 

0 0 

a20 865.8 
447 493.6 

3,971 7,672.5 
2,938 2,489.2 

11 18.8 

-Threatexrs 
800 4,130 1,250 1,740 1,920 374 1,534 1,208.3 

629 648.1 
2,555 1,853.0 
3,300 2,458.3 

22 33.9 

3,oz 1;210 2,420 1,300 .783 1,740 1,580 1,510 979 836 196 

1,730 7,830 3,560 6,030 3,270 1,600 
0 89 0 53 0 18 

Sixkkkrs 
4,230 4,070 694 2,190 2,460 498 

la 1,780 a36 2,300 872 356 
3,060 1,280 818 1,760 2,120 907 
2,290 5,250 2,670 12,200 4,070 1,690 

0 107 0 18 0 0 

NiDe-MMgLexg_s 
9,070 15,200 605 1,250 1,960 694 

142 2,490 1,120 925 578 462 
4,450 1,640 801 765 1,765 1,410 
5,140 8,610 2,690 3,150 3,905 1,900 

0 35 0 53 0 0 

2,074 1,464.S 
784 856.8 

2,053 1,528.Z 
3,795 3,696.E 

16 37.5 

4,120 
741 

2,099 
3,562 

11 

5,282.2 
802.3 

1‘347.9 
21386.9 

21.0 

‘IbrlYe-WtGLs 
2,670 14,900 623 231 1,460 462 

71 1,350 783 409 285 125 
1,140 1,920 445 338 1,410 1,120 
1,460 6,550 1,800 2,940 3,740 2,030 

0 18 0 18 0 0 

El_if_teeoAU.rrs 
3,430 5,940 3,770 285 1,230 605 

53 356 694 587 320 231 
1,810 729 676 463 1,390 907 
1,870 2,3aO 2,760 5,370 3,010 1,800 

0 0 53 18 0 18 

2,728 
389 

1,185 
2,577 

4,981.l 
462.6 
547.5 

1,859.2 
a.3 5 

2,057 
690 

1,212 
2,300 

11 

2,084.6 
1,186.6 

713.0 
1,528.9 

18.8 

TWGOLYJWJX~ 
1,810 4,520 2,120 445 1,960 480 

18 1GO 142 196 498 338 
1,537 1,422.3 

174 172.1 
1,024 731.7 
1,821 1,496.5 

7 18.7 

1,370 356 160 498 2,170 1,480 
1,800 1,560 1,120 2,140 5,070 2,170 

0 0 0 53 0 0 

lkOtb2EkWZXS 
2,420 2,330 587 231 783 534 

36 53 552 214 267 320 
2,010 445 338 125 534 1,710 
1,390 1,080 623 890 1,230 3,240 

0 0 a 0 0 0 

T-h-&Y-BtXLS 
1,620 2,120 267 142 480 498 

36 71 107 320 302 249 
1,260 302 178 178 605 1,490 
1,300 1,210 356 587 2,150 819 

0 0 0 0 0 0 

976 
183 
880 

903.9 
193.5 
770.2 
945.9 

6.4 
1,137 

2 

861 709.6 
140 129.6 
959 741.3 
992 562.2 

0 0 
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Appendix 812. Continued, Sullivan Area. 

Standard 
TAXON May July Aug. Sept. Oct. Nov. Year deviation 

--_-----_---____----------------- ~)E~~lf~--------------------------------- 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

1,330 320 230 2,540 0 2,490 1,152 1,150.5 
160 35 20 480 18 783 249 315.6 

7,310 89 230 3,310 36 5,050 2,665 3,077.3 
9,950 142 820 4,800 925 8,040 4,113 4,165.l 

0 0 40 18 0 71 22 29.0 

516 800 
-y2y-y-$f;s 

s 196 2.280 1.045 860.1 Daphnia 
BOSmiM 
Diaptomus 
Cyclops 
Epischura 

71 35 1,140 k58 160 658 '454 438.8 
2,140 2,400 2,600 2,470 1,510 3,810 2,588 738.6 
3,330 1,230 2,940 4,380 4,750 5,660 3,715 1,563.4 

0 0 0 53 0 36 6 14.7 

Daphnia 267 
Bosmina 89 
Diaptomus 694 
cyciops 1,030 
Epischura 0 

Six-B&m 
5,320 3,670 2,150 516 4,110 

231 2,310 231 107 1,010 
3,310 1,090 1,510 1,490 6,510 
2,420 4,470 3,310 4,150 7,530 

0 0 18 36 18 

2,672 2,038.7 
663 876.9 

2,434 2,189.l 
3,818 2,204.5 

12 14.7 

Daphnia 36 
Bosmina 0 
Diaptomus 71 
Cyclops 125 
Eplschura 0 

mx-!kL!Gss 
978 11,320 1,580 747 4,820 

36 3,630 196 409 1,190 
801 960 1,760 890 5,500 
445 4,380 3,150 4,950 10,900 

0 20 0 0 36 

3,247 4,292.7 
910 1,402.l 

1,664 1,954.5 
3,992 3,925.l 

9 15.3 

Daphnia 231 
Bosmina 18 
Diaptomus 1,390 
Cyclops 1,490 
Bpischura 0 

DldY~-_M&X~ 
409 10,180 1,030 498 3,260 

89 4,840 569 142 516 
356 1,280 1,190 1,600 3,130 
231 3,350 2,860 4,360 7,600 

00 0 0 36 0 

2,601 3,877.8 
1,029 1,881-O 
1,491 909.0 
3,315 2,549.6 

6 14.7 

Daphnia 
Bosmina 
Diaptomus 

; 
cycxlps 

! ‘2 I : . . , _( 

36 
0 

36 
0 
0 

Fif !s:o- !Wxrs 
302 11,100 3,290 302 2,810 
62 930 1,170 231 1,100 

516 1,260 1,120 641 3,810 
373 1,280 3,310 4,020 10,100 

0 0 7 1 0 0 

2,973 4,220.7 
582 541.8 

1,234 1,338.2 
3,181 

12 
3,747.3 

29.3 

Daptvlla 
ixJJllrld 
Diaptomus 
C]clops 
Epischura 

‘Ib~g_t~-_M~~~rs 
146 5,320 2,970 146 1,650 

36 $80 .872 178 765 
676 780 961 338 2,300 
516 910 1,600 3,130 7,700 

0 0 18 0 0 

2 ,OGG 2,154.S 
466 361.3 

1,011 755.4 
2,171 2,930.2 

4 8.0 

Tdcoty:Fiur-khxs 
534 2,970 1,390 391 1,160 Dqknia 

!Kl, ili>xi 
I,1 ,'>to!‘,": ,p / J 
"('2 I op; 
i'~,l:r:nursi 'i 

1,289 
253 
G45 

1,714 
0 

1,028.2 
166.9 36 250 2u5 196 498 

96 1 480 5 16 178 1,090 
331 i100 1,410 1,250 4,720 

II 0 0 0 0 

'Jtjlr tyJ4r;t-T:; 
3 38 1 , 4 IO 1 ) 2 50 338 1,530 

0 -1 Id u 213 
4;: 

231 
391 340 409 836 
J-JC 5110 iji4 1,llYO 4,230 

0 0 0 0 0 

37411 
1,726.9 

0 

L)~qJtlrlla 

!\rL,. lLrLl 

:Jl:l~~tW~d:; 

C./C : opr; 

I::~i:x.klur;l 

979 
195 
481 

1,406 

594.0 
177.0 
201.3 

1,604.g 
0 

t,i-1ow 20 11, ror tif. 
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Appe:&x 913. Zooplankton densities (NmMs3) estimated from Schindler 
Trap samples taken from Ebry Area of Hungry Borse 
Reservoir, 1985. 

TAXON June July Year 

Daphnia 
Bosmina 
Diaptomus 
Cyclops 
E2ischura 

Daphnia 
Bosrnina 
Diaptomus 
Cyclops 
Spischura 

Dapnnia 
Bocmina 
Diaptomus 
Cyclops 
Euiszilura / 

Daphnia 
Bosmina 
Diaptornus 
CyClOpS 

Epixhur2i 

Daphnia 
Uosmind 
Di,lptomus 
CyClOpS 

Episshurd 

D;lplmi~ 
Rosmi.Ki 
Diaptomus 
Cyclops 
EprscIlur3 

Daphnia 
Bosmina 
Pidpto,nils 
qL!lO!L 
Uz)l:,i-ilurLi 

Ddphnia 
Bosmind 
Diqknmul; 
LJClOpi 

Epischura 

Daphnia 
l30sm1na 
Diq~tomus 
i-y: l<Yk! 
f,:[>iS;cllut-a 

667 2,000 
0 1.500 

4,333 6;600 
8,667 4,700 

0 0 

Li?JKec~Me~er s 
2,333 3.917 
1;ooo 12;167 
5,667 25,833 

16,333 10,583 
0 0 

Si:ixkkm2 
2,003 7,583 

0 42,350 
7,917 23,567 

16,250 17,367 
0 0 

iJisJ2ks 
3,750 9.867 

417 26;800 
4,167 11,467 

13,750 18,133 
0 0 

XYlYOk~~KS 
417 8,392 
417 191233 

4,167 9,317 
12,917 19,108 

0 0 

~iLttmClcL~r2 
367 6,917 
267 11,667 

2,133 7,167 
3,000 2iJ,Od3 

0 0 

DWJtY-LkkKS 
0 2,333 
0 6,800 

2,333 5,800 
al,333 8,133 

0 0 

‘I~cntY~~iYE-Yc!icK; 
583 1,GOO 
150 5;667 
533 3,867 

2,583 4,400 
(1 0 

Tt?irty-!!cLc~s 
133 1,150 

50 4,050 
1,433 3,350 
1 '1 , !I 3 4 

' 
:100 

(1 0 

n-17 

1,334 
750 

5,467 
6,684 

0 

3,125 
6,584 

15,750 
13,458 

0 

4,833 
21,175 
15,742 
17,108 

0 

6,808 
13,608 
7,817 

15,942 
0 

4,404 
9,825 
6,742 

16,012 
0 

3,692 
5,967 
4,650 

11,542 
0 

1,166 
3,400 
4,066 
6,233 

0 

1,092 
2,908 
2,200 
3,492 

0 

642 
2,050 
2,392 
.3,09? 

0 



Appendix i313. Continued, Murray Area. 

TAXON JuiW July Yf3K 
__________-_-_--------~~~~-----~-~~~~~~~~~~- 

Dqhnia 
Bosmina 
Diaptonius 
Cyclops 
Epischura 

Daphnia 
Bosrnina 
Diaptomus 
Cyclops 
Epischura 

DqhniJ 
Bosmina 
Diaptomus 
Cyclops 
Epischura 

Daphnia 
Ros;llln3 
Diaptolnus 
Cyclops 
Cpischura 

Daphnia 
Bosmin.3 
~lapio,llLls 

Cyclops 

Epischur-a 

Dqbia 
Bosmin;i 
Diaptomus 
C$l0p; 

Episc!kur;i 

Daphnia 
Hosmina 
!Iiapto.nuS 
cyc 1 sps 
Epi3iLklr.l 

Daphni3 
!3os:ninj. 
lli3pr o~lius 

CyCTl0p.3 

E;lix!lur3 

Dqhnia 
Bosmina 
Diapto,nus 
Cyclops 
Epischura 

Lkxd&x 
1,917 550 

500 50 
18,416 750 
12,833 1,700 

0 0 

ThLCC-__MfLSLS 
2,417 3,033 
1,167 2,383 

19,333 2,933 
16,417 5,150 

0 50 

~i_x_EckLS 
916 G,500 

1,417 12,500 
5,167 9,000 

11,250 12,000 
0 0 

tjiiJeLk&r:; 
1,250 12,500 

0 15,417 
13,250 G,667 

8,917 13,333 
0 0 

melYdYe_tcrs 
17 7,416 

150 9,375 
2,:!i;7 6,167 
1,383 8,333 

0 U 

rifQcn3_!e_trrs 
917 2,333 
750 3,333 

8,333 5,667 
8,167 3,333 

II 0 

mm_ty- LQLers 
15U 2,667 
233 1,667 

1,750 2,667 
1,830 5,OUO 

0 17 

ljq~g~A+fiy~-;l~Lxs 
1,000 1,750 

233 2,000 
1.700 1,750 
1;657 3;iOO 

0 0 

L!?Jiz!irlk~~r~ 
3a3 1,000 
317 2,250 

2,967 1,750 
2,000 4,000 

0 17 

1,234 
275 

9,583 
7,266 

0 

2,725 
1,775 

11,133 
10,784 

25 

3,708 
6,958 
7,084 

11,625 
0 

6,875 
7,708 
9,951: 

11,125 
0 

3,716 
4,762 
4,217 
4,850 

0 

1,625 
2,042 
7,000 
5,750 

0 

1,408 
950 

2,208 
3,100 

a 

1,375 
1,116 
2,225 
2,584 

0 

1,192 
1,284 
2,308 
3,000 

8 
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Appendj x 2313. Cmtinued, Sullivan Area. 

T!U 3N ?Lly June July 

Daphnia 
Mmnina 
Dkptonus 
CyClOgE 

.Zpischura 

Bqlmia 
!%Xi?ii~a 

DiapLo:ws 

i\lClOC-~- - L’d 

LZpischur3 

Dq>hnia 
bmnim 
Diqtoiws 
C@lCJp.S 

X:,~i;cliur~ 

Daphnia 
kmnir 0 
Dlq>tomti.s 
CjClO[‘S 

L:[J iaL:, I:IT;~ 

lhprm i .I 
!‘ui.;‘,,L’l. > 
5 i..l[iCO.,i!l : 
i\irlo;x 
!$i;cirhr;l 

111p;lrri 1 
Ikzniin;l 
D1qxo :us 
c‘yclo;~.~ 
“:)i;c;iurj. -L 

DiipiLli.3 
‘KLYx11; i 
Di_?to 11~15 
Qclop; 
l!j iSL!lLlrj. 

Da~nrii3 
&;nirll 
L)ia&ito .,us 
QZlO[I; 
!‘,,iXhUK;i 

Daphnia 
!Soosnkinci 
Diagto.ws 
o~clopo; 
Qischura 

me- ~-&ax 
0 383 1 .ooo 
0 17 1;ooo 
0 1,5G7 8,667 
0 3,967 1,500 
0 0 650 

mKrreY~Le;rri; 
0 417 1,250 

3G 50 5,000 
36 5,850 5,500 

301 ?,333 1,250 
1Y 33 67 

si_x~mxK,-_s 
0 257 5,500 
0 33 5,750 

3G 5,817 6,250 
09 1,783 3,250 
la 17 67 

kJi De- LlzL 2~ 3 
18 150 4,000 

0 33 a;333 
1:: 2,8b7 4,000 

1,517 3,000 
2 0 50 

~~;lyg-g<_t&r: 
0 500 
II -,- T‘,O 3 

s',L[J 
1,OUO 

13 
302 

3 1; 

fj..$-;:nd~;l;~r~ 
0 750 
fJ 1,500 
0 1,500 

125 750 
3; 0 

'lbLqL;y- &&IS 
250 
96i 
,133 
433 

rlb~$l:-iy~-J:~~~~ 
133 
233 
250 
267 

‘i’niL~fLk$~rS 
lG7 
733 
550 
367 

Year 

451 
339 

3,411 
1,822 

217 

555 
1,695 
4,129 
1,325 

39 

1,922 
1,928 
4,034 
1,707 

34 

1,389 
2,789 
2,301 
1,547 

17 

250 
1,125 
l,l%‘, 

651 

375 
750 
750 
438 
l!l 



Appendix 614. ‘The number and weight (g) of aquatic macroinvertebrates*m-2 in bathos samples frm 
Emery, Murray and Sullivan areas of Hungry Horse Reservoir June through Novemtcr, 
1984. 

Mean -LxYas-- --EuE?3e- ---!nlkd--- -Qlig~Mn ---Mher---- 
Date Depth(m) No. Wt. No. Wt. No. Wt. No. Wt. No. Wt. 

____________________________I___________-------------------------------------------------- 

June 6 

August 10 

Novenber 7 

Surmry 

June 20 

August 9 

Noverrber 8 

Sumry 

June 21 

Aqust 8 

November 8 

S-ry 

11.7 --- 
27.3 46.6 
48.3 10.8 

8.3 43.0 
28.0 663.1 
53.0 236.5 

0.147 
0.047 

0.079 
1.078 
0.575 

14.8 57.3 0.075 
31.8 50.2 0.120 
51.5 186.4 0.967 

11.6 33.4 0.052 
29.1 253.3 0.448 
50.9 144.6 0.530 

19.3 8.1 0.006 
28.3 83.3 0.135 
60.3 430.1 0.315 

3.0 
25.8 
50.5 

10.8 
30.2 
50.8 

11.9 
28.1 
53.9 

154.1 0.171 
559.1 1.960 
455.2 0.351 

14.4 <O.OOl 
211.5 0.839 

15.3 0.505 

53.8 0.054 
264.5 0.894 
320.2 0.391 

3% 

3.8 
34.2 

10.2 
33.5 
44.5 

3::; 
44.5 

28.7 0.068 
172.1 0.423 

168.4 
440.9 

333.4 
50.2 

125.5 

176.8 
221.0 
125.5 

0.125 
0.545 

0.305 
0.136 
0.701 

0.166 
0.368 
0.701 

10.4 86.8 

30.7 246.9 

51.3 217.1 

0.089 
1144.41g' 

0.582 0.4 0.001 247.3 0.583 
1296.11 

0.495 2.1 0.015 219.1 0.510 
1218.11 

--- I-- -- 

--- ---- 46.6 
--- --- 10.8 

3.6 0.037 46.6 
-- -__ 663.1 
--- --- 236.5 

-- ---- 57.3 
--- --- 50.2 
- --- 186.4 

1.2 0.012 34.6 
- -- 253.3 
-- 144.6 

HuxLayAxenl984 

2.7 0.002 10.8 
-- --- 83.3 
14.3 0.104 444.4 

-- ---- 154.1 
--- __ 559.1 
- -- 455.2 

--- --- 14.4 
-- ----- 211.5 
-- -- 75.3 

1.1 0.001 54.9 
-- -- 264.5 
4.8 0.035 325.0 

sulli-eel984 

--- ----- 28.7 
3.6 0.005 175.6 

- ---- 168.4 
- ---_ 440.9 

-- ---- 333.4 
-- __ 50.2 
-- --- 125.5 

-- 176.8 
1.2 0.002 222.2 

--- - 125.5 

/ 

LaxahaiE&l9B4 

0.8 0.004 87.6 _, 

0.147 
0.047 

0,116 
1.078 
0.575 

0.075 
0.120 
0.967 

0.064 
0.448 
0.530 

_--- ---- 
7.2 0.002 

14.3 0.005 

107.5 0.043 
308.3 0.242 
186.4 0.223 

---- ---I 
3.6 <O.OOl 
7.2 0.013 

35.8 0.014 
106.4 0.081 

69.3 0.081 

0.008 5.4 0.002 
0.135 51.1 0.033 
0.419 28.7 0.007 

0.171 
1.960 
0.351 

11.9 0.012 
207.9 0.173 
147.0 0.459 

<.OOl 
0.839 
0.505 

---- ----- 
14.3 0.14 

---_ ----- 

0.055 7.5 0.004 
0.894 87.1 0.069 
0.426 58.5 0.155 

0.068 
0.428 

0.125 
0.545 

0.305 
0.136 
0.701 

0.166 
0.370 
0.701 

17.9 0.071 
89.6 0.047 

35.9 0.043 
240.1 0.312 

28.7 0.133 
- --- 

14.4 0.008 

27.5 0.082 
109.9 0.370 

14.4 o.ooa 

0.093 23.1 0.033 
142.31 
100.6 0.089 

(154.91 
41.6 0.102 

(60.71 

--- ----- 
-- ----- 
- -- - - - - - 

--- ----- 
-- ----- 
-__ ----- 

-- ----- 
-- ----- 
-- ----- 

-- ----- 
-- ---- 
___ ----- 

--- ---- 
-- ---- 

3.6 0.005 
-_- ----- 
_-- ----- 

--- - -- - - 
--- --- 
--- ----- 

3.2 0.007 
-__ ----- 
-- ----- 

--- ----- 
-_- ----- 

1.2 0.057 
___ ----- 

- ---- 
-- ---- 
-- ---- 

2.4 0.019 -- ----- 
-- ---- 

1.9 o.ooa 

-__ --- 

__ ---- 

------------------------------------------------------------------------------------------------- 
o/ Standard deviation in brackets. 
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nppmhx Bl5. Ihe nunbrr xxi wci~~l~t(~Jl ol ap7t1c mn~croinv~rte!,r.7te:;.m -2 in lrntlns samples from 
‘kry, blurr%ly .IVl ‘“1lNJn ~,rc’;Is “1 llungry ~,OIZil I(eser”i,lc !.i,y thro”~,l, No”enl>,r, 
19M5. 

Dlk 
Phm 

lkpt,, hl, 

. . .._....._ IV1U~t~~-~i~t~c.~r?---------..-- 
--LJCYLl.‘.- .Juv.x-- --lbt.i-- 
IS). wt. !ti. wt . N). !$t . 

Olimctbxt~ --_Qtbcr--- 
NO. ht. WrJ. Wt. 

JU"C 

Ad,,'": 

JU:j 

15.1 --_ ____- 
32.4 71.7 0.072 
40. I “5.1 Cl.“,7 

4.0 1o.u 0.004 
33.11 25.1 fl.017 
43.0 9G.O Il.lHL 

10.0 
7 '1 . 3 
91.0 

I,." 
33.n 
ill,. 3 

7.6 o.oni 
265.2 0.760 

7.2 0.001 

53.8 0.04.l 
4113.9 o.w,: 

7u.9 O.?'aL 

14.0 
11.0 
.1?.3 

8.0 
35.0 
14.-i 

7.2 0.0?.3 
93.2 Il.'>06 
75.3 1.060 

43.n 0.121 
311.4 1.241 

60.9 I,.262 

15.:’ 
3 3 . 5 
49.‘) 

4.1: 
35.0 
Hi.0 

Il.!. 
30.3 

II ." 

II. I 
II, ,(I 

Il.11 
37.0 
4 1 0 

14.0 
11.3 
x3.( 

9.0 
31.0 
65.0 

21.5 0.007 
134.4 0.336 
177.6 0.',04 

?I],‘1 0.0,!4 
752.7 0.311 

25.1 O.rl,!O 
1,16.4 0.4'89 

1.6 r,.nrl, 
6R.l o.:liL 
‘,1,,II 0. ,I’.> 

46.G 0.127 
Cdl.9 0.053 

7.2 O.Ul5 
46.6 O.lOil 
25.1 0.074 

.-_- _____ 

9li.M n.243 
129.0 0.342 

15.: 

J1J.d 

5.0 
37.7 

14.1 0.012 
1OJ.9 Cl.276 

37.3 0.04J 
lld.1 O.lG3 

3.; 
*ii il 

12:, 
1',_,' 

!'.J 
IA.0 

0 . ‘i 
?I.‘1 

157.5 O.d90 

17.9 0.002 
43.0 0.116 

.11.3 r 2 !? 

Ii.‘, 0.110 
SO.2 0.249 

21.5 o.lli2 
t6.i.5 11.363 --~ ----- 6l.j “.JGJ 17i.i O.lJD 

-- 02.4 0.00') 
__- -_-_- 71.7 0.072 119.2 0.673 

-- 25.1 0.017 20.7 O.U2G 

-__ -_--- 10.8 0.004 GO.9 0.001 
3.5 0.003 20.7 0.015 53.8 0.059 

_-- ___-- 9G.R 0.072 57.3 o.cm 

- J.6 fl.001 93.2 n.n47 

3.6 0.005 2611.9 0.765 1t4.5 0.0!3 
3.6 n.olo lO.rJ 0.011 129.0 0.0:3 

3.6 0.018 57.4 n.n7r; 314.1 Cl."Q" 

--- JII I.9 O.!Y>? ')!l.i 0.610 
-- 7i1.9 0.2'32 5JI.b 11.4hl 

_-_ _-_-_ 1.2 n.fl23 213.0 Il.091 
-_ --_-- 91.2 0.506 51-1.0 n.071 

-- 71.3 l.OGO 519.7 0.250 

-__ _-_-_ 43.0 0.121 291.1 0.085 
--_ _-___ 31-8.4 1.217 379.9 ".X1" 

-- 60.7 0.262 L57.7 II.230 

:lurrJi~cu~J_lm 

--- 21.5 _---- 0.007 14.J O.W,i 
--- 136.4 -_-_- O.-i36 59.' 0.013 
5.44 0.005 IH2.8 0.500 172.1 0.11111 

-- 14.1 n.vl4 
3.G 0.019 :!I:.1 0.043 J?.3 u.002 

_-_ -_--- 752.7 0.311 505.4 0.109 

_--_ _---- 75.1 o.n?o 17.7 o.n17 
?I.5 O.OJU 2U7.9 0.529 347.7 0.435 

- 3.6' o.rJo5 ---- -~--- 

h:i. I 0.201 fl9.6 0.451 
-- ~JiJ.0 n.115 ill.1 0.217 

--- 146.9 0.?97 
_ __ _ _ __ _ _ 45.6 0.127 316.9 U.?G? 
--_ _____ 60.9 0.053 200.7 0.075 

- 7.2 0.1115 204.3 0.181 
_-_- _---- 46.6 0.180 233.0 0.101 
_--_ --__ 25.1 0.074 286.7 0.244 

--_ _---_ --_-_ 3?.3 0.015 
‘J6.0 0.241 1h.G 0.129 

_--_ --__ 129.0 0.342 189.9 0.164 

sulliv~.fuL’a.l9Y’ 

--_ __ _ _ _ 14.4 0.012 10.0 0.001 
1.2 0.025 1lI.I 0.301 197.1 U.O',G 

-- 32.3 0.049 21.5 0.021 
--- 1LH.J 0.163 17.9 0.008 

-_ __ 132.: I).BW 4'10.3 0.355 

17.n 0.002 150.5 0.091 
4J.O 0.116 530.j 0.530 

-- 11:.9 “.Orl’t 
tt.4 n.231, 554.5 o.r;to 

‘.G o.cn: II.! 0.117 l~l.‘l “.OW 
-- 50.2 0.2,19 433.7 0.252 

_-- _---- 21.5 0.052 ii,?.!, "."'I6 

5.4 O.@lS 

0 0 
- _ 

3.6 O.O”L 
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Appendix 616. The number and weight (g) of aquatic macroinvertebrates me2 in 
benthos samples from Emery, Murray and Sullivan areas of Hungry 

Mean 
Depth Cm) 
- -------- 

Horse Reservoir, 1985. Monthly samples are combined. 

------_---~~ic~ip~~~~-________ 
~A~LY~~~=__~ --pure--- ---.XQl--- QlisxbeLa ---Qtirr-- 

No. wt. No. Wt. No. Wt. No. wt. No. wt. 
_--------_-------------- --.-.- - -.--- ----------------- _-_-_--_. --------- 

10.8 19.7 0.033 0.6 0.005 20.3 0.037 184.6 
32.5 209.1 0.593 1.2 0.001 210.3 0.595 383.5 
59.4 5?.4 0.282 0.6 0.002 58.0 0.284 238.3 

0.055 --- ----- 
a.431 --- ----- 
0.172 --- -_--- 

11.0 8.2 0.007 

34.0 111.8 0.237 
67.0 174.7 0.249 

3.8 0.007 
67 0.001 

8.2 0.007 61.4 0.073 -.-- ----- 
115.6 0.244 188.2 0.211 -- __-.-- 
175.4 0.250 232.5 0.170 --- ----- 

SUl1iYaLALP-a 

10.1 22.7 0.045 0.6 0.001 23.3 0.046 96.8 0.052 0.6 0.002 
34.5 81.7 0.333 1.1 0.004 82.8 0.337 331.7 0.350 0.5 0.001 

10.7 

33.7 

63.0 

16.4 0.027 0.4 o.oL72 16.8 _9.'?29 3.11.5 0.061 0.2 0.01'1 
[22.21Q’ ili9.21 

131.6 0.381 2.0 0.004 133.7 0.385 298.3 0.331 0.2 0.001 
t131.11 1277.41 

112.6 0.26: 0.6 0.001 113.2 0.268 235.6 0.171 --- ----- 
1176.21 L215.31 

d Standard deviation in brackets 
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wpndix B17. (continued) 

.Jtule (211 cokoptecm 175.0 1.81 62.5 2.ao 96.0 1.07 Hemipterms 25.0 16.8 0.14 0.67 12.5 4.2 0.07 7 0.11 0.04 1.63 33.4 1.15 12.5 9.3 0.12 
4.2 O.J? Hcmptecvls 0.0 0.00 0.0 0.0 0.00 0.00 

3:o 
0.00 9.7 0.25 5.1 3.15 4.2 0.01 

0.0 25.0 0.00 Hymoptxm I.13 0.0 O.OJ 58.2 1.20 5.6 0.02 1.4 <O.'l! 1.5 0.1: 95.8 2.61 54.2 2.n 
OthtX 4.2 0.04 a.5 0.50 0.5 0.11 3.6 0.12 43.1 1.43 42.5 l.34 

4.2 0.06 0.0 0.00 0.0 O.“J d J.J 0.30 2.5 0.33 1.1 1.:: 

rntal 
Teccestci~ls 221.0 3.69 141.8 4.21 212.5 5.a6 83.2 2.3 Aqutic 12.3 0.56 16.7 o.la I4a.J 3.37 36.4 2.53 

Dipterms 75.0 0.66 12.7 0.14 31.2 0.59 22.9 0.07 0th~ Aquatics 20.9 0.09 0.0 100.5 0.51 0.00 155.7 4i.a 0.55 63.4 0.3 51.' J.23 
0.24 12.3 0.14 7bt.a +tk3 95.3 0.76 a.5 12.7 0.11 0.14 0.0 75.0 0.01) 13.7 J.15 4.5 0.25 
0.83 24.9 0.22 109.2 0.64 155.7 0.56 93.0 0.74 56.1 0.23 

'DXAL INSE-TS 316.5 4.44 154.0 4.34 237.5 6.69 103.5 2.98 i20.a 1.20 17?.0 0.74 241.6 4.11 112.3 2.35 

Xonth @iI InSect Croup Nu.;wr weight NImec :Jeiyht 

July (361 Coleoptecm 16.7 0.16 5.5 
H~ipteC3llS 19.5 0.14 a.5 
llcmpterxI9 11.2 0.01 2.3 
HymenopteCvlS 11.2 0.03 5.7 
OthWL 11.0 0.14 2.3 

To01 
'P.XCeStCLJlS 69.5 0.48 25.2 

.$wtic 
Dipterms 36.2 0.09 5.7 

Other Aqu~ttC3 114.0 0.21 2.8 
Tut.31 Iqutu23 150.2 0.12 a.3 

TXAL IlkaT 219.5 O.dl 11.1 

0.03 8.5 0.25 2.8 0.01 11.2 0.11 19.3 5.13 
0.40 

II.1 
2.a 0.01 0.0 0.W 2.3 <Ll.Ol 2.3 0.11 

0.02 
3.4 

16.7 0.02 a.5 0.01 2.d CO.01 2.3 0.29 
0.05 

111.1 
a.3 0.06 11.2 0.32 5.5 0.04 13.3 Il.lJ 3.3 

0.26 i3.a 0.04 19.5 0.31 2.3 0.09 3.1 3.:) 3.2 

J.1‘ 9.: J.:’ 
J.2, 3.3 J.:l 
J.J: 4.‘ J.:d 
J.24 LJ.1 J .!i 
J.23 :J.2 J. .3 

0.75 50.0 0.3s 41.3 0.04 25.2 0.2‘ 4Y.i) J.33 43.2 

0.10 36.2 0.14 5.7 I1.01 53.1 0.0~ ii.5 J.14 41.5 
0.50 2.b 0.02 2.d 0.111 il.0 'J.&l 11.: J.2, Ij.~ 
0.53 38.8 0.16 8.5 O.J? 5d.J O.IlJ ad.7 J.4J 32.4 

1.34 89.2 0.51 50.2 0.37 41.5 0.11 Ll1.J 1.:3 1iJ. 

J.1. 13.3 L-5 

J.I! J.‘..’ : : , 
3.3 ‘.J LT.:, 
J.H 2’.3 J.11 

.I. ‘1 li. 7 : -1.) 



Appendix B17. (continued) 

mnth cm Lniect croup ! :,pl;,-,r :3,-2c :f-ti;-. 

Aug. (15) Col~ptsrms 3.4 0.14 2.8 0.02 0.0 0.00 0.11 0.00 
Heinipcerms 

a.5 0.04 
0.0 0.00 5.7 ‘1.0 0.20 0.00 4.0 11.2 0.05 0.05 a.9 0.0 1.71 

1.4 0.00 2.9 0.02 HlXUptCXMS (0.01 5.7 (0.01 2.3 0.01 4.3 102.9 0.09 0.02 2.3 0.17 
M.5 0.04 89.0 H~SOQ~ECZIS 6.8 0.05 0.02 2.8 0.01 22.2 0.05 50.0 53.7 0.115 0.11 13.4 72.2 1.71 

9thec 3.4 0.15 0.01 1.708.1 9.71 11.2 0.10 599.a 1.82 
L1.J 

622.6 
0.01 

3.47 224.9 
2.8 

0.57 
0.04 0.0 0.00 3.5 1.20 5.0 0.01 7.5 0.45 

Total 
TeccestrLaLs 16.9 0.16 27.7 0.14 175.2 0.29 105.5 0.27 9.ai 

Aqu3tic 
LdlO8.3 631.2 3.08 7’ij.l 1.52 255.4 1.23 

Dlptecms 19.8 0.03 13.8 O.LL 125.2 0.27 Lb.7 0.08 80.7 
othec PLpatics 0.15 0.0 0.00 39.0 2.E 0.11 0.01 79.5 

5.7 
0.15 23.2 

0.01 
0.1’1 

0.0 0.00 
TOUL AplatLcs 19.a 

2.8 co.ot 0.33 0.0 16.7 0.00 3.0 0.12 130.5 (0.01 0.3 
0.28 

co.‘lt 
16.7 0.08 81.5 0.15 39.0 0.11 81.4 0.17 24.L 0.10 

ml% IESDCT; 36.6 0.19 44.1 0.46 305.5 0.57 122.3 0.14 1.891.7 LO.0 672.2 3.20 796.2 3.79 279.5 1.14 

,Yonth (Xl Insect Ccoup Weight :feiqht Veiqht W.~ber Neigt !hl.mc !feijht 

Sept. (361 col~ptecms 93.0 0.50 2.8 (0.01 13.8 0.03 2.8 0.01 19.5 0.02 ttmipterml 11.2 18.2 0.09 0.03 42.1 0.0 0.00 0.13 5.5 31.2 0.02 o.la 2.8 co.01 36.2 0.10 
19.5 tlomoptecm 171.7 0.66 0.07 35.8 283.3 0.19 0.12 7.4 0.02 47.3 0.04 36.2 0.02 58.3 0.19 44.5 0.04 

HyTenoptecans 12.381.2 52.52 9,519.1 50.22 92.4 0.2’) 121.1 0.08 756.7 4.09 (83.2 2.75 288.8 2.02 227.7 

0th.X 0.80 15.7 0.03 25.0 4.473.9 19.54 0.16 3.410.1 17.92 
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0 .a0 5.2 0.01 a.3 0.05 

TuLal 
Tercestciali 12,599.7 51.79 9.830.5 50.57 861.2 4.34 525 .O 2.78 402.8 2.34 302.0 Aqatic 0.94 4,654.6 20.t5 3.552.3 La.10 

Dipterans 111.1 0.10 13.1 0.02 61.2 0.18 28 .o 0.04 86.0 0.27 
Other kpaticn 2.e 119.5 0.55 06.2 0.02 0.13 0.00 60.1 0.20 

2.9 0.02 2.e 0.02 2.8 0.02 lbtdl Quatics 114.0 
0.0 0.00 2.8 0.12 0.02 0.02 0.9 

64.0 
0.01 

0.19 30.7 0.06 88.8 0.29 119.5 0.55 aa. 0.20 61.2 0.21 

?oTAL rm 12,ali.s 53.~ 9,a6i.a 50.60 924.0 4.53 555.5 2.8 491.7 2.63 422.3 1.49 4.743.3 20.16 3,6t3.9 La.31 



Appendix 1317. (continued) 

Off5tmre 
'!xlt.h I!0 Lwxt Group Ndxxr Wlght Briber Weight Weqht Namer Weight Nu.x;er wnlght xmbr Nelght Phxec 'Aeight Nu;uer :Irqht 

wt. IlE) co1eopte:3ns 
i(Whlpt2C&~S 
Hanopterms 
q-mnopterans 
OttEK 

Total 
TercestriAls 

.!qatic 
Diptsrans 

Other Aqmrisj 
Total Fqatics 

0.0 0.00 0.0 0.00 0.0 0.00 11.0 0.01 0.0 0.00 0.0 0.00 0.0 0.00 3.7 to.01 
i.Y 
0:o 

<E 
0:oo 

00 5'7 
0:o 

to.01 0.00 211.0 16.7 0.07 0.06 455.7 0.0 0.00 11.1 0.02 16.7 0.08 9.1 0.03 5.6 0.01 
0.33 200.0 0.15 489.0 0.34 138.9 0.07 116.8 0.23 0.00 16.7 

28.87 11.0 (0.01 27.7 0.13 114.3 0.34 14.8 0.07 51.8 0.11 
0.0 0.00 0.0 0.00 16.7 0.06 11.0 0.12 5.7 0.10 5.7 0.01 1.4 0.05 5.6 0.04 

5.7 (0.01 5.7 co.01 261.3 0.28 489 .o 0.46 244.3 0.40 655.7 0.78 110.4 0.23 383.4 0.42 

28.0 0.01 105.7 0.05 89.0 0.04 283.1 0.10 66.7 0.18 94.3 0.18 61.2 0.07 161.1 0.11 
0.0 0.00 0.0 0.00 5.7 0.01 0.0 0.0 11.3 0.05 5.7 co.01 5.7 0.02 1.9 to.01 

28.0 0.01 105.7 0.05 94.7 0.05 283.1 0.10 77.7 0.21 100 .o 0.19 66.8 0.09 163.0 0.11 

TJmL I?iiuT6 33.3 0.01 111.3 0.06 355.7 0.33 172.3 0.56 322.0 0.61 755.7 0.95 237.0 0.12 546.4 0.52 

xont5 c!n nsect Grmq Veight Weight 

:bVCC.T Col*tX%?S 
(18) Ydmipte~y1s 

!fcmpterw 
Hp%xpcer&,?s 
Other 

Total 
Terrejtriz.13 

Aquatic 
Dipterans 

Other Aqutics 
Total PquPtlcs 
lmALI!isEcTT 

0.0 0.w 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 
0.0 0.00 0.0 0.00 0.0 0.04 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 
0.0 0.00 

0.0 0.00 
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 

0.0 0.53 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0 .oo 

0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 

5.7 0.01 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 1.9 (0.01 0.0 0 .oo 
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 
5.7 0.01 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.00 0.00 1.9 (0.01 0.0 0.00 
5.7 0.01 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 1.9 to.01 0.0 0.00 
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Appendix ~18. The mean number md weight (g) of surface insects captured per hectare from 
Hungry Horse Feservoir in the Every, Murray and Sullivan areas May-November, 
1985. Samples were talken nearshore (Cl00 m) and offshore (>lOO ml. 

qJe:rv ‘IUL’,‘, -.,i ‘. qc113 3‘ ira 
‘.+~<Sh<,rl m,c - > \plr ;‘T?c 3 F- c.3 ‘,-rcj+.,,r> ,JFc:“,,r* 

Xonth PII Inset Grcu? :lunb?c WeiyRt ?I~nbrc 'Giyh! vh.tir ;ieiiht W-,I'&~ :ialjht !Juwc X+ijh: ':i.‘s)c :iei;h: MxQC 'J+i;nc N~xax :ieqn: 

:4ly (481 Coleoptocma 44.1 0.55 25.0 0.11 72.2 1.42 22.2 0.66 16.3 0.2i 9.2 0.11 44.3 0.79 la.0 0.33 
Yeni?teca.v ?.S 0.01 2.3 0.M 1.9 0.01 0.0 0 .JO 1.9 0.01 1.9 0.01 2.1 0.31 1.4 0.05 
rompt~rmmj 0.01 0.00 0.00 0.0 0.00 0.0 0 .on 0.0 0.00 1.') 3.1; 0.0 0.00 0.1 0.15 
H-~noptacm; 111.2 0.54 0.03 81.2 0.14 55.5 0.24 11.5 0.40 3.8 0.06 70.8 0.15 10.6 0.11 
Oth?C 2.a 0.02 0.01 66.7 0.58 20.5 0.16 11.0 0.04 5.7 0.07 30.6 0.25 15.1 0.10 

Total 
Teccestcills 161.0 1.21 83.1 0.61 225.0 2.16 98.1 1.06 61.1 0.71 22.2 0.44 117.9 1.18 66.0 0.71 

Aquatic 
Diptecans 55.7 0.14 11.1 0.01 872.1 1.60 161.0 0.62 92.3 0.23 81.1 0.13 173.8 0.75 95.2 0.16 

other .kpatics 5.5 0.03 2.a co.01 3.8 0.15 1.7 0.08 16.8 0.10 L6.a 0.00 9.1 0.10 0.5 0.06 
To-1 Apquatics 61.2 0.16 15.0 0.02 875.9 1.75 166.a 0.70 109.2 0.19 100.1 0.40 304.1 0.35 101.5 0.42 

iDTN. EISECES 222.1 1.51 97.1 0.61 1,093.9 1.90 264.9 1.75 172.2 1.09 122.2 o.ar 512.6 2.22 169.5 1.11 

!lOllth (ED tnsect Group Nu.xbec Weight L5xCec ueiyht :~.ns+c !Jeiyht Veiyht Xe,yht 

ha (48) ~oL-o~~+c~s 5.7 0.05 14.0 0.15 27.8 0.62 22.1 0.11 50.0 0.29 16.7 0.16 27.8 0.19 La.8 0.21 
Hsmiptxms 0.0 0.00 0.0 0.00 5.6 0.10 7.0 0.14 0.0 0.00 0.0 0.00 2.9 0.05 3.5 0.07 
"ampt*ca;ls 0.0 0.00 2.a 0.01 1.4 (0.01 1.5 to.01 2.a 0.72 13.5 0.04 1.5 0.19 6.1 0.01 
sp3iwp~cms 0.0 0.00 

::i 
1.59 

2: 
0.07 7.1 o.oa 2.8 0.01 a.3 0.04 1.5 0.04 7.3 0.45 

cxhec 11.2 CO.01 0.00 0.05 2.3 0.02 2.8 (0.01 5.7 o.aa 5.5 0.01 2.a 0.01 

WtdL Te~re~tcLnLs 16.8 0.05 25.2 1.75 54.5 o.at 40.2 0.54 59.1 1.02 59.3 0.31 41.0 0.6-a 33.9 0.73 
Aqutic Diptecms IO.5 0.09 13.8 0.01 22.1 0.04 15.2 0.02 16.0 0.09 53.7 0.20 27.9 0.05 24.3 0.07 
Xhec .+kies 9.0 0.00 2.0 (0.01 0.0 0.07 5.6 0.05 0.0 0.03 2.9 7.0? 0.0 0.00 4.? 0.01 
Totll &queico 10.5 0.09 LG.7 0.01 22.1 0.04 20.9 0.07 36.0 0.07 55.7 0.21 27.3 9.05 28.5 0.10 

m-ML rIRccis 47.2 0.15 51.9 1.79 55.7 0.36 61.1 0.51 34.5 1.10 LOS.8 0.51 58.9 0.7.5 57.5 0.89 
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?gpzndix Cl. Number OF fish stomachs collected in Hungry Horse Reservoir 
during 1533, 84 md 85 

Date 
Lx qxx~;l1 c 

suckc:L 
------___ 

~kstslop2 
cuttllroat Bull Mount:, i.n iG4L thcrn Longno:;e 

trout trout whiteifjsh :qudwfistl sucker. 

8/23/83 
W/27/83 
11/29/83 
6/26/83 
E/14/84 
5/16/a5 
e/14/85 
10/31/85 

3 
21 
11 
16 

? 

1; 
19 
20 

a/24/83 3 
g/28/83 23 
U/30/83 14 
m.//a4 21 
lI/lG/W 5 
10/12/84 12 
12/22/84 48 
S/16/85 21) 
U/14/85 1 
11/G/85 19 

8/25/83 
g/29/83 
12/15/83 
G/28/84 
W%E/84 
10/10/84 
5/1G/85 
8/11/k& 
U/5/35 

12 
21 
11 
23 
16 
20 

:; 
20 

Totals 
---___-____--_-____-____________________-------------------------- 

434 361 173 272 16 13 1,275 

5 
17 

6 
20 
16 
14 
20 
24 

2 
9 
4 

21 
14 
20 
-- 

20 
1 1. 
21 

2 2 7 
6 5 6 
7 11; -- 

17 G 14 
b I{ 19 

21 II 13 
20 G 13 
16 G 19 
20 5 6 

5 7 
11 6 
10 2 

8 21 

l 16 14 
G 11 
5 6 

4 8 
5 G 

11 -- 
G 23 
6 20 
7 7 

-- -- 

5 7 
7 6 
6 14 

5 
-- 
-- 
-- 

6 
-- 

-- 
-- 
-- 

-- 

5 

-- 
-- 
-- 
-- 
-- 
-- 
-- 

4 
-- 
- 
-- 
- 
-- 
-- 
-- 

5 
-- 
-- 
-- 
-- 
- 
-- 
- 

-- 

4 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

29 
55 

2: 
41 
48 
56 
55 

28 
43 
29 
71 
45 
46 
48 
52 
25 
GO 

32 
38 
33 
UJ 
49 
65 
61 
ii1 
51 

-------------____--_____________________------------------------------------ 
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Appendix C2. Composition by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 13 juvenile westslope cutthroat collected
August 1983

Item Number Percent Weight(g) Percent Frequency IRI
-------------------- -------- --------- --------------- ------------- -------------- -----

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Hymenoptera 48 2.564 0.3739 10.203 61.538 24.769
Coleoptera 15 0.801 0.0600 1.637 53.846 18.76%
Hemiptera 1 0.053 0.0003 0.008 7.692 2.585
Homoptera 43 2.297 0.0750 2.047 61.538 21.961
Other Terrestrial 2 0.107 0.0180 0.491 15.385 5.328
Total Terrestrial 109 5.823 0.5272 14.386 76.923 32.377

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

22
3

1734
1759

4
1763

0
0
0
0
0
0
0

1.175 0.0221 0.603 30.769 10.849
0.160 0.0071 0.194 15.385 5.246
92.628 3.1052 84.735 92.308 89.890
93.964 3.1344 85.532 100.000 93.165
0.214 0.0030 0.082 15.385 5.227

94.177 3.1374 95.614 100,000 93.264

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

c-2



Appendix C3. Composition by number. weigh!., and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 28 juvenile westslope cutthroat collected
September 1983

Item Numbre
------ ---- ------- - - - - - - --

Daphn ia 345 5.354 0.0584 0.073 17.857 7.763
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 21 0.326 0.0058 0.005 10.714 3.682
Leptodora 1 0.016 0.0014 0.001 3.571 1.196
Total Zooplankton 367 5.695 0.0956 0.084 17.857 7.879

Hymenoptera 5069 78.647 107.2961 94.180 96.429 89.75%
Coleoptera 130 2.017 0.9511 0.835 53.571 18.808
Hemiptera 95 1.474 0.5300 0.465 39.286 13.742
Homoptera 173 2.685 2.0247 1.777 78.571 27.678
Other Terrestrial 86 1.335 1.3228 1.161 64.236 22.260
Total Terrestrial 5552 86.158 112.1247 98.418 96.429 93.668

Diptera Larvae 5 0.078 0.0310 0.027 10.714 3.606 
Diptera Pupae 17 0.254 0.0340 0.030 21.429 7.241
Diptera Adult 489 7.588 1.5779 1.385 64.286 24.420
Total Diptera 5J.1 7.930 1.6429 1.442 67.857 25.743
Other Aquatics 14 0.217 0.0640 0.056 7.143 2.472
Total Aquatics 525 8.147 1.7069 1.498 67.857 25.834

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Tota l  F i s h

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Percent
-------- 

Weight(g) Percent Frequency IRI
--------- ----------- -----
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Appendix C4. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 12 juvenile westslope cutthroat collected
November 1983

Item Number Percent Weight(g) Percent Frequency IRI
---------------- -------- -------- ---------- --------- ----------- -----

Daphnia 1620 98.540 0.4379 87.353 91.667 92.520
Cpepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 1 0.061 0.0004 0.080 8.333 2.825
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 1621 98.601 0.4383 87.433 91.667 92.567

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

Diptera Larvae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Pupae 12 0.730 0.0220 4.389 33.333 12.817
Diptera Adult 9 0.547 0.0390 7.780 16.667 8.331
Total Diptera 21 1.277 0.0610 12.168 41.667 18.371
Other Aquatics 2 0.122 0.0020 0.399 8.333 2.951
Total Aquatics 23 1.399 0.0630 12.567 50.000 21.322

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix C5. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 53 juvenile westslope cutthroat collected
seasonally 1983

Item Number
---------------- --------

Daphnia 1965 19.729
Copepods 0
Epischura

0.000
22 0.221

Leptodora 1 0.010
Total Zooplankton 1988 19.960

0.5263 0.446 30.189 16.788
0.0000 0.000 0.000 0.000
0.006% 0.005 7.547 2.591
0.0014 0.001 1.887 0.633
0.5339 0.452 30.189 16.867

Hymenoptera 5116 51.365 107.6700 91.174 66.038 69.526
Coleoptera 145 1.456 1.0111 0.856 41.509 14.607
Hemiptera 96 0.964 0.5303 0.449 22.642 8.018
Homoptera 216 2.169 2.0997 1.778 56.604 20.183
Other Terrestrial 88 0.884 1.3408 1.135 37.736 13.252
Total Terrestrial 5661 56.837 112.6519 95.392 69.811 74.014

Diptera Larvae 27 0.271 0.0531 0.045 13.208 4.508 '
Diptera Pupae 32 0.321 0.0631 0.053 22.642 7.672
Diptera Adult 2232 22.410 4.7221 3.999 60.377 28.929
Total Diptera 2291 23.002 4.8383 4.097 69.811 32.303
Other Aquatics 20 0.201 0.0690 0.058 9.434 3.231
Total Aquatics 2311 23.203 4.9073 4.155 71.698 33.019

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Percent
---------

Weight(g) Percent Frequency
--------- -----------

IRI
-----
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Appendix C6. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 4 adult westslope cutthroat collected
August 1983

I tern Number Percent Weight(g) Percent Frequency IRI
------------- ------- -------- ---------- --------- ----------- -----

Daphnia 0 0.000 0.0000 0.000 0.000 0.000
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 1 0.079 0.0004 0.001 25.000 8.360
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 1 0.079 0.0004 0.001 25.000 8.360

Hymenoptera 1072 85.079 20.2710 75.010 100.000 86.697
Coleoptera 12 0.952 1.5500 5.736 25.000 10.563
Hemiptera 8 0.635 0.0010 0.004 25.000 8.546
Homoptera 74 5.873 0.7090 2.624 75.000 27.832
Other Terrestrial 20 1.587 0.4250 1.573 50.000 17.720
Total Terrestrial 1186 94.127 22.9560 84.946 100.000 93.024

Diptera Larvae 3 0.238 0.0009 0.003 25.000 8.414
Diptera Pupae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Adult 64 5.079 0.2440 0.903 75.000 26.994
Total Diptera 67 5.317 0.2449 0.906 75.000 27.075
Other Aquatics 3 0.238 0.0120 0.044 25.000 8.428
Total Aquatics 70 5.556 0.2569 0.951 75.000 27.169

Westslope Cutthroat 0 0.000 0.0000 0.000 0.000 0.000
Bull Trout 0 0.000 0.0000 0.000 0.000 0.000
Mountain Whitefish 0 0.000 0.0000 0.000 0.000 0.000
Northern Squawfish 2 0.159 2.3800 8.807 50.000 19.655
Sucker 1 0.079 1.2800 4.736 25.000 9.939
Unidentified 0 0.000 0.1510 0.559 0.000 0.186
Total Fish 3 0.238 3.8110 14.102 50.000 21.447
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Appendix C7. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 29 adult westslope cutthroat collected
September 1983

I t e m  Number
--------------- ---------

Daph n i a 194 0.727 0.0466 0.011
C o p e p o d s

13.793 4.844

E p i s c h  ura
0 0.000 0.0000 0.000 0.000 0.000

321 1.204 0.1235 0.030
Leptodor a

13.793 5.009
0 0.000 0.0000 0.000

T o t a l Zooplankton
0.000 0.000

515 1.931 0.1702 0.042 17.241 6.405

Hymenoptera 24187 90.6983 385.5200 94.032
Coleoptera

100.000 94.905
231 1.091 2.4980 0.609

Hemiptera
68.966 23.55.5

234 0.877 3.2228 0.786 62.069
Homopter 3

21.244
275 1.031 1.9014 0.464 72.414

Other Terrestrial
24.636

189 0.709 10.7100 2.612 68.966
Total Terrestrial

24.095
25176 34.391 403.8522 98.504 100.000 97.632

Diptera Larvae
Dipter a Pupae
Diptera Adul t
Total Diptera
Other Aquatics
Total Aquatics

18 0.067 0.0290 0.007 6.897 2.324
113 0.424 0.2850 0.070 31.034 10.509
763 2.861 4.4890 1.095 62.069
894

22.008
3.352 4. 8030 1.171 65.517 23.347

87 0.326 1.1620 0.293
981

31.034
3.678

10.548
5.9650 1.455 68.966 24.699

W e s t s l o p e Cu t thr oa t 0 0.000 0.0000 0.000
Bull Trout 0 3.000 0.0000 0.000
Moun tain Whi tefish 0  0.000 0.0000 0.000
N o r thern Squawfish 3 0.000 0.0000 0.000
Sucker 0 0.000 0.0000 0.000
Unidentified 0 0.000 0.0000
Total Fish

0.000
0 0.000 0.0000 0.000

Percent
---------

Weight (g) Percent Frequency IRI
------- -- --------___ -----

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendi x C8. Composition b y  number, weight, and frequency of occurance (percent)
a n d calculated index of relative importance (IRI) for major food
iteins in the stomachs of 18 adult westslope cutthroat collected
November 1933

1 t e m  Number
---------------- --------

Percent We igh t ( g  ) Percent Frequency
--------- ---- ------- --------- -----------

IRI
-----

Daphn ia
Copepods
Epischura
Leptodor a
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera

Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
M o u n  tain W h i tef i s h
N o r thern Squawfish
Sucker
Unidentified
Total Fish

2539
2
1
6

2542

0
0
0
0
0
0

0
19
5

24
3I..

25

0
0
0
0
0
0
0

95.571
0.073
0.039
0.000

98.983

0.909
0.000
0.000
0.000
0.009
0.000

0.000
0.740
0.135
0.935
0.078
1.012

0.000
0.000
9.000
0.000
0.000
0.030
0.099

0.7251 93.045 53.333 91.7517
9.0002 0.026 5. 556 1.886
0.0004 0.051 5.556 1.882
0.3000 0.000 0.900 0.000
0.7257 93.122 83.333 91.914

0.0000
0.0009
0.0000
0.0000
0.9000
0.0000

0.0000
0.0410
0.0120
0.0530
0.0306
0 . 0 5 3 6

0.0000
0.0090
0.3000
0.0990
9.0300
0.9003
0.0000

9.009
0.000
0.000
0.090
0.000
0.000

9.900
0.000
0.000
0.000
9.090
0.000

0.900
0.000
0.000
0.030
0.000
0.000

0.000 0.000 0.000
5.251 33.333 13.111
1.540 5.556 2.430
6.801 38.889 15.541
0.077 11.111 3.755
6.878 50.000 19.297

0.000
0.000
0.000
0.000
0.003
0.000
0.000

0.000
0.000
0.030
0.000
0.000
0.000
0.090

0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix C9. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 51 adult westslope cutthroat collected
seasonally 1983

Item Number
--------------- --------

Daphnis 2733
Copepods 2
Epischura 323
Leptodora 0
Total Zooplankton 3058

Hymenoptera 25259
Coleoptera 303
Hemiptera 242
Homoptera 349
Other Terrestrial 209
Total Terrestrial 26362

Diptera Larvae 21 0.069 0.0299 0.007 5.882 1.986
Diptera Pupae 132 0.433 0.3260 0.074 29.412 9.973
Diptera Adult 832 2.728 4.7450 1.084 43.137 15.650
Total Diptera 985 3.230 5.1009 1.165 56.863 20.419
Other Aquatics 92 0.302 1.1746 0.268 23.529 8.033
Total Aquatics 1077 3.531 6.2755 1.433 62.745 22.570

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.007 2.3800 0.544 3.922 1.491
0.003 1.2800 0.292 1.961 0.752
0.000 0.1510 0.034 0.000 0.011
0.010 3.8110 0.871 3.922 1.601

Percent
---me----

8,961 0.7717 0.176 37.255 15.464
0.007 0.0002 0.000 1.961 0.656
1.059 0.1244 0.028 11.765 4.284
0.000 0.0000 0.000 0.000 0.000

10.026 0.8963 0.205 41.176 17.136

82.816 405.7910 92.691 64.706 80.071
0.993 4.0480 0.925 41.176 14.365
0.793 3.2238 0.736 37.255 12.928
1.144 2.6104 0.596 47.059 16.266
0.685 11.1350 2.543 43.137 15.455

86.433 426.8082 97.491 64.706 82.877

Weight(g) Percent Frequency IRI
--------- ---------- -----
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Appendix C10. Composition  by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 29 juvenile westslope cutthroat collected
June 1984

I tern Number
------------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

1451
0

12

146;

42.390 0.3323 0.548 13.793 18.910
0.000 0.0000 0.000 0.000 0.000
0.351 0.0058 0.010 6.897 2.419
0.000 0.0000 0.000 0.000 0.000

42.740 0.3381 0.557 13.793 19.030

Hymenoptera 1069 31.230 49.9840 82.415 89 555
Coleoptera 398 11.627 8.9898 14.823 86.207

67.757
37.552

Hemiptera 10 0.292 0.1136 0.187 13.793 4.758
Homoptera 2 0.058 0.0001 0.000 3.448 1.169
Other Terrestrial 25 0.730 0.1190 0.196 34.483 11.803
Total Terrestrial 1504 43.938 59.2065 97.622 93.103 78.221

Diptera Larvae 264 7.713 0.0954 0.157 27.586 11.819
Diptera Pupae 76 2.220 0.0704 0.115 20.690 7.675
Diptera Adult 86 2.512 0.3849 0.635 34.483 12.543
Total Diptera 426 12.445 0.5507 0.908 65.517 26.290
Other Aquatics 29 0.847 0.5521 0.910 31.034 10.931
Total Aquatics 455 13.292 1.1028 1.813 75.862 38.324

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.029
0.029

0.0000
0.0000
0.0000
0.0000
0.0000
0.0011
0.0811

0.000
0.000
0.000
0.000
0.000
0.002
0.003

0.000
0.000
0.000
0.000
0.000
3.448
3.448

0.000
0.000
0.003
0.000
0.000
1.160
1.160

Percent Weight(g) Percent Frequency
--------- ---------- ---------- -------------

IRI
-----
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Appendix C11. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 8 juvenile westslope cutthroat collected
August 1984

Item Number
---------------- --------

Daphnia
Cojjpods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
H o m o p t e r a
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

5407
2
2
3
3

5417

0
1
0
1
0
1

0
0
0
0
0
0
0

Percent Weight(g) Percent Frequency IRI
-------- ---------- - - - - - - -  -------- ____ --- -----

0.000
0.000
0.000
0.000
0.000

0.0000
0.0900
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

99.797 20.5807 99.245 87.500 95.514
0.037 0.0030 0.014 12.500 4.184
0.037 0.0073 0.035 25.000 a.357
0.055 0.0034 0.016 25.000 8.357
0.055 0.1424 0.687 12.500 4.414

99.982 20.7368 99.998 87.500 95.826

0.000
0.018
0.000
0.018
0.000
0.013

0.0000
0.0005
0.0000
0.0005
0.0000
0.005

0.0000
0.0000
0.0000
0.9000
0.0000
0.0000
0.0000

0.000
0.002
0.000
0.002
0.000
3.002

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.000
12.500 4.174
0.000 0.000

12.509 4.174
0.000 0.000

12.500 4.174

0.009
0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
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Appendix C12.Composition by number, weight , and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 18 juvenile westslope cutthroat collected
October 1984

Item Number
- - - - - - - - - - - -  --------

Daphnia 235 13.284 0.0667 0.978 5.556 6.606
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 0 0.000 0.0000 0.000 0.000 0.000
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 235 13.284 0.0667 0.978 5.556 6.606

Hymenoptera 835 47.202 3.8804 56.894 94.444 66.180
Coleoptera 138 7.801 0.6083 8.919 88.889 35.203
Hemiptera 118 6.670 1.1659 17.094 88.889 37.551
Homoptera 86 4.862 0.1072 1.572 72.222 26.218
Other Terrestrial 130 7.349 0.1944 2.850 50.000 20.066
Total Terrestrial 1307 73.884 5.9562 87.329 100.000 87.071

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Y
224
225

2
227

0.000 0.0000 0.000 0.000 0.000
0.057 0.0005 0.007 5.556 1.873

12.663 0.7968 11.683 38.889 21.078
12.719 0.7973 11.690 44.444 22.951
0.113 0.0002 0.003 5.556 1.891

12.832 0.7975 11.693 50.000 24.842

Westslope Cutthroat
Dull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Percent Weight(g) Percent Frequency IRI
------- ---------- - - - - - - - - - - - - - - -  -----
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Appendix C13. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 6 juvenile westslope cutthroat collected
December 1984

Item Number Percent Weight(g) Percent Frequency IRI
--------------- -------- --------- ----------- --------- ----------- -----

Daphnia 1786 99.832 0.5072 18.493 100.000 72.775
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 0 0.000 0.0000 0.000 0.000 0.000
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 1786 99.832 0.5072 18.493 100.000 72.775

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0

i
0
0

1
1
0
2
0
2

0
0
0
1
0
0
1

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.056 0.0002 0.007 16.667 5.577 
0.056 0.0001 0.004 16.667 5.575
0.000 0.0000 0.000 0.000 0.000
0.112 0.0003 0.011 33.333 11.152
0.000 0.0000 0.000 0.000 0.000
0.112 0.0903 0.011 33.333 11.152

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.056 2.2352 81.496 16.667 32.740
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.056 2.2352 81.496 16.667 32.740
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Appendix C14. Composition by numbrer , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 61 juvenile westslope cutthroat collected
seasonally 1984

Item Number
-------------- ---.-----

Daphnia 3472 28.002 0.9062 0.996 18.033 15.677
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 12 0.097 0.0058 0.006 3.279 1.127
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 3484 23.099 0.9120 1.003 18.033 15.712

Hymenoptera 7311 58.964 74.4451 81.854 81.967 74.262
Coleoptera 538 4.33s 9.6011 10.557 68.852 27.916
Hemiptera 130 1.048 1.2868 1.415 36.066 12.843
Homoptera 91 0.734 0.1107 0.122 26.230 9.028
Other Terrestrial 158 1.274 0.4558 0.501 32.787 11.521
Total Terrestrial 8228 66.360 85.8995 94.448 85.246 82.018

Diptera Larvae 265 2.137 0.0956 0.105 14.754 5.665
Diptera Pupae 79 0.637 0.0715 0.079 14.754 5.157
Diptera Adult 310 2.500 1.1817 1.299 27.869 10.556
Total Diptera 654 5.275 1.3488 1.483 49.180 18.646
Other Aquatics 31 0.250 0.5523 0.607 16.393 5.750
Total Aquatics 685 5.525 0.9011 2.390 55.738 21.118

Westslope Cutthroat 0 0.000 0.0000 0.000 0.000 0.000
Bull Trout 0 0.000 0.0000 0.000 0.000 0.000
Mountain Whitefish 0 0.000 0.0000 0.000 0.000 0.000
Northern Squawfish 1 0.008 2.2352 2.458 1.639 1.368
Sucker 0 0.000 0.0000 0.000 0.000 0.000
Unidentified 1 0.008 0.0011 0.001 1.639 0.550
Total Fish 2 0.016 2.2363 2.459 3.279 1.918

Percent Weight(g)
--------- ----------

Percent Frequency IRI
---- ----- - - - - - - - -  ------
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Appendix C15. Composition by number, weight, and frequency of occurance (percent:
and calculated index of relative importance (IRI) for major food
items in the stomachs of 29 adult westslope cutthroat collected
June 1984

Item Number Percent Weight(g)
-------------- -------- -- - - - - - - - - - - - -

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

855
0

699

Q

17.474 0.2215 0.176 6.897 8.182
0.000 0.0000 0.000 0.000 0 .ooo

14.286 0.3377 0.269 24.138 12.897
0.000 0.0000 0.000 0.000 0.000

31.760 0.5592 0.445 24.138 18.781

Hymenoptera 1794 36.665 89.9232 71.498 86.207 64.790
Coleoptera 1084 22.154 30.7232 24.428 96.552 47.711
Hemiptera 21 0.429 0.5067 0.403 27.586 9.473
Homoptera 9 0.184 1.2973 1.031 17.241
Other Terrestrial

6.152
30 0.613 0.4559 0.362 37.931 12.969

Total Terrestrial 2938 60.045 122.9063 97.722 100.000 85.922

Diptera Larvae 206 4.210 0.3502 0.278
Diptera Pupae

34.483 12.990
97 1.982 0.6169 0.490 34.483

Diptera Adult
12.319

38 0.777 0.2777 0.221 31.034 10.677
Total Diptera 341 6.969 1.2448 0.990 65.517
Other Aquatics

24.492
60 1.226 1.0607 0.843 31.034 11.035

Total Aquatics 401 8.195 2.3055 1.833 72.414 27.481

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Percent Frequency IRI
--------- ----------_ -----
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Appendix C16. Composition by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 7 adult westslope cutthroat collected
August 1984

Item Number Percent Weight(g) Percent Frequency
- - - - - - - - - - - -  -------- -------- -------- ------- -----------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Hymenoptera 5279 98.342 36.5217 84.676 100.000 94.339
Coleoptera 38 0.708 0.2018 0.468 42.857 14.678
Hemiptera 11 0.205 0.0897 0.208 57.143 19.185
Homoptera 20 0.373 0.0757 0.176 28.571 9.707
Other Terrestrial 10 0.186 0.9313 2.159 28.571 10.306
Total Terrestrial 5358 99.814 37.8202 87.687 100.000 95.833

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
O t h e r Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.149
0.000
0.149
0.000
0.149

0.000
0.000
0.000
0.037
0.000
0.000
0.037

0.0000
0.0002
0.0000
0.0002
0.0000
0.0002

0.0000
0.0000
0.0000
5.3107
0.0000
0.0000
5.3107

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

12.313
0.000
0.000

1'2.313

0.000 0.000
28.571 9.574
0.000 0.000

28.571 9.574
0.000 0.000

28.571 9.574

0.000 0.000
0.000 0.000
0.000 0.000

14.286 8.879
0.000 0.000
0.000 0.000

14.286 a.979

IRI
-----

C-16



Appendix C17. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 13 adult westslope cutthroat collected
October 1984

Item Number Percent Weight(g)
---------------- -------- ------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Hymenoptera 1053 60.727 4.6673 57.566 92.308
Coleoptera

70.200
117 6.747 0.4676 5.767 84.615

Hemiptera
32.377

177 10.208 1.0179 12.555 92.308 38.357
Homoptera 203 11.707 0.1690 2.084 53.846 22.546
Other Terrestrial 131 7.555 1.7417 21.482 69.231 32.756
Total Terrestrial 1681 96.943 8.0635 99.454 100.000 98.799

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

0.115
1.211
1.730
3.057
0.000
3.057

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0028 0.035 7.692 2.614
0.0102 0.126 23.077 8.138
0.0313 0.386 38.462 13.526
0.0443 0.546 53.846 19.150
0.0000 0.000 0.000 0.000
0.0443 0.546 53.846 19.150

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

2
21
30
53
0

53

0
0
0
0
0
0
0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Percent Frequency IRI
--------- ----------- -----

c-17



Appendix C18. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance   for major food
items in the stomachs of 19 adult westslope cutthroat collected
December 1984

Item Number Percent Weight(g) Percent Frequency IRI
-------------- -------- --------- ---------- --------- ----------- -----

Daphnia 21149 97.268 5.8161 91.992 68.421 85.894
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 0 0.000 0.0000 0.000 0.000 0.000
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 21149 97.268 5.8161 91.992 68.421 85.894

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

Diptera Larvae 103 0.474 0.0159 0.251 26.316 9.014
Diptera Pupae 5 0.023 0.0003 0.005 21.053 7.027
Diptera Adult 18 0.083 0.0019 0.030 15.789 5.301
Total Diptera 126 0.579 0.0181 0.286 47.368 16.078
Other Aquatics 468 2.152 0.4882 7,722 47,368 19.081
Total Aquatics 594 2.732 0.5063 8.008 57.895 22.878

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix C19. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 68 adult westslope cutthroat collected
seasonally 1984

Item Number
---------------- -------

Percent
--------

Weight(g) Percent Frequency
-------- ----------

IRI
-we--

Daphnia 22004 65.220 6.0376 3.293 22.059 30.191
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 699 2.072 0.3377 0.184 10.294 4.183
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 22703 67.292 6.3753 3.477 29.412 33.394

Hymenoptera 8126 24.086 131.1122 71.516 64.706 53.436
Coleoptera 1239 3.672 31.3926 17.123 61.765 27.520
Hemiptera 209 0.619 1.6143 0.881 35.294 12.265
Homoptera 232 0.688 1.5420 0.841 20.588 7.372
Other Terrestrial 171 0.507 3.1289 1.707 32.353 11.522
Total Terrestrial 9977 29.572 168.7900 92.068 72.059 64.566

Diptera Larvae 311 0.922 0.3689 0.201 23.529 8.217 '
Diptera Pupae 131 0.388 0.6276 0.342 27.941 9.557
Diptera Adult 86 0.255 0.3109 0.170 25.000 8.475
Total Diptera 528 1.565 1.3074 0.713 54.412 18.897
Other Aquatics 528 1.565 1.5489 0.845 26.471 9.627
Total Aquatics 1056 3.130 2.8563 1.558 60.294 21.661

Westslope Cutthroat 0 0.000 0.0000 0.000 0.000 0.000
Bull Trout 0 0.000 0.0000 0.000 0.000 0.000
Mountain Whitefish 0 0.000 0.0000 0.000 0.000 0.000
Northern Squawfish 2 0.006 5.3107 2.897 1.471 1.458
Sucker 0 0.000 0.0000 0.000 0 .ooo 0 .ooo
Unidentified 0 0.000 0.0000 0.000 0.000 0.000
Total Fish 2 0.006 5.3107 2.897 1.471 1.458
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Appendix C20. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 4 juvenile bull trout collected
August 1983

Item Number IRI
---------------- ------- -----

Percent Weight(g) Percent Frequency
--------- ---------- ------- --a--------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
1
0
1

0
0
0
0
0
0

0
1
0
1
0
1

0
1
0
1
0
0
2

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

25.000 0.0004 0.004 25.000 16.668
0.000 0.0000 0.000 0.000 0.000

25.000 0.0004 0.004 25.000 16.668

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.0000 0.000 0.000 0.000
25.000 0.0014 0.013 25.000 16.671
0.000 0.0000 0.000 0.000 0.000

25.000 0.0014 0.013 25.000 16.671
0.000 0.0000 0.000 0.000 0.000

25.000 0.0014 0.013 25.000 16.671

0.000 0.0000 0.000 0.000 0.000
25.000 7.7600 70.495 25.000 40.165
0.000 0.0000 0.000 0.000 0.000
25.000 2.9300 26.617 25.000 25.539
0.000 0.0000 0.000 0.000 0.000
0.000 0.3160 2.871 0.000 0.957
50.000 11.0060 99.984 50.000 66.661
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Appendix C21. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 11 juvenile bull trout collected
September 1983

Item Number Percent Weight(g)
-------------- -------- -------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

1
1
0
0
0
2

0
0
1
1
1
2

0
0
2
3

6"
11

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

6.667 0.0004 0.002 9.091 5.253
6.667 0.0020 0.011 9.091 5.256
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

13.333 0.0024 0.013 9.091 7.479

0.000 0.0000 0.000 0.000 0.000 .
0.000 0.0000 0.000 0.000 0.000
6.667 0.0007 0.004 9.091 5.254
6.667 0.0007 0.004 9.091 5.254
6.667 0.0130 0.068 9.091 5.275

13.333 0.0137 0.072 18.182 10.529

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
13.333 13.2030 69.554 18.182 33.690
20.000 4.8060 25.318 27.273 24.197
0.000 0.0000 0.000 0.000 0.000

40.000 0.9573 5.043 27,273 24.105
73.333 18.9663 99.915 72.727 81.992

Percent Frequency IRI
-------- --------- ------
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AppendixC22. Composition by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 3 juvenile bull trout collected
Novmeber 1983

Item Number Percent Weight(g) Percent Frequency IRI
_--------------- __------- _---------- -----_------- --------- ------em--

Daphnia
Copepods
Epischura
Leptodora
Total zooplankton

10.000 0.0003 0.398 33.333 14.577
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

10.000 0.0003 0.398 33.333 14.577

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

Diptera Larvae 1 10.000 0.0020 2.656 33.333 15.330
Diptera Pupae 8 80.000 0.0060 7.968 66.667 51.545
Diptera Adult 0 0.000 0.0000 0.000 0.000 0.000
Total Diptera 9 90.000 0.0080 10.624 66.667 55.764
Other Aquatics 0 0.000 0.0000 0.000 0.000 0.000
Total Aquatics 9 90.000 0.0080 10.624 66.667 55.764

Westslope Cutthroat 0 0.000 0.0000 0.000 0.000 0.000
Bull Trout 0 0.000 0.0000 0.000 0.000 0.000
Mountain Whitefish 0 0.000 0.0000 0.000 0.000 0.000
Northern Squawfish 0 0.000 0.0000 0.000 0.000 0.000
Sucker 0 0.000 0.0000 0.000 0.000 0.000
Unidentified 0 0.000 0.0670 88.977 0.000 29.659
Total Fish 0 0.000 0.0670 88.977 0.000 29.659
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Appendix C23. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 18 juvenile bull trout collected
seasonally 1983

Item Number
---------------- ---------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupas
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

1
0
1
0
2

1
1
0
0
0
2

1
9

1:
1

12

0
1
2
4
0
6

13

Percent Weight(g) Percent Frequency IRI
--------- --------- -------- - - - - - - - -  _____

3.448 0.0003 0.001 5.556 3.002
0.000 0.0000 0.000 0.000 0.000
3.448 0.0004 0.001 5.556 3.002
0.000 0.0000 0.000 0.000 0.000
6.897 0.0007 0.002 11.111 6.003

3.448 0.0004 0.001 5.556 3.002
3.448 0.0020 0.007 5.556 3.003
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
6.897 0.0024 0.008 5.556 4.153

3.448 0.0020 0.007 5.556 3.003
31.034 0.0074 0.025 16.667 15.909
3.448 0.0007 0.002 5.556 3.002

37.931 0.0101 0.034 22.222 20.062
3.448 0.0130 0.043 5.556 3.016

41.379 0.0231 0.077 27,778 23.078

0.000 0.0000 0.000 0.000 0.000
3.448 7.7500 25.810 5.556 11.605
5.897 13.2030 43.914 11.111 20.641

13.793 7.7360 25.730 22.222 20.582
0.000 0.0000 0.000 0.000 0.000

20.690 1.3403 4.458 16.667 13.938
44.828 30.0393 99.913 55.556 66.765
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Appendis C24. Composition by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 3 adult bull trout collected 
August 1983

Item Number
- - - - - - - - - - - - --------

Daphnia
Copepcds
g;ygg

Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

0
0
0
0
0
0

0
0
2
2
0
2

0
0
1
4
0
0
5

Percent Weight(g) Percent Frequency
-------- ---------- -- - - - - - - - - - - - -

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
28.571 0.0030 0.026 33.333 20.643
28.571 0.0030 0.026 33.333 20.643
0.000 0.0000 0.000 0.000 0.000

28.571 0.0030 0.026 33.333 20.643

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

14.286 0.5500 4.695 33.333 17.438
57.143 9.5780 81.765 33.333 57.414
0.000 0.0000 0.000 0.000 0.000
0.000 1.5830 13.514 0.000 4.505

71.429 11.7110 99.974 66.667 79.357

IRI
-----
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Appendix C25. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 7 adult bull trout collected
September 1983

Item Number
---------------- -------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Hymenoptera 1 7.692 0.0020 0.001 14.286 7.326
Coleoptera 2 15.385 0.0020 0.001 14.286 9.890
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 0 0.000 0.0000 0.000 0.000 0.000
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 3 23.077 0.0040 0.001 14.286 12.455

Diptera Larvae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Pupae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Adult 2 15.385 0.0004 0.000 14.286 9.890
Total Diptera 2 15.385 0.0004 0.000 14.286 9.890
Other Aquatics 0 0.000 0.0000 0.000 0.000 0.000
Total Aquatics 2 15.385 0.0004 0.000 14.286 9.890

Westslope Cutthroat 0
Bull Trout 0
Mountain Whitefish 2
Northern Squawfish 1
Sucker 3
Unidentified 2
Total Fish 8

0.000 0.0000
0.000 0.0000

15.385 296.5000
7.692 1.2532
23.077 9.6927
15.385 5.4274
61.538 312.8733

0.000 0.000 0.000
0.000 0.000 0.000

94.765 28.571 46.241
0.401 14.286 7.460
3.098 42.857 23.011
1.735 14.286 10.468
99.999 85.714 82.417

Percent Weight(g) Percent Frequency IRI
-------- ----------- -----
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Appendix C26.Composition  by number, weight , and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 10 adult bull trout collected
November 1983

Item Number
---------------- --------

Daphnia 82
Copepods 0
Epischura 0
Leptodora 0
Total Zooplankton 82

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0
0

0
0
0
0
0
0

0
0
4
0
3
0
7

Percent Weight(g) Percent Frequency IRI
--------- --------- -- - - - - - ----------- - - -

92.135
0.000
0.000
0.000

92.135

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
4.494
0.000
3.371
0.000

0.0235 0.009
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0235 0.009

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
22.9100
0.0000

232.6800
3.0150

0.000
0.000
8.858
0.000

89.967
1.166

99.9917.865 258.6050

50.000
0.000
0.000
0.000

50.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

20.000
0.000

30.000
0.000
50.000

47.381
0.000
0.000
0.000

47.381

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

11.118
0.000
41.113
0.389

52.619



Appendix  C27.Composition by numberr , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 20 adult bull trout collected
seasonally 1983

Item Number Percent Weight(g) Percent Frequency IRI
---- ----- - - - - -  --- ---- ____ --------- --------- --------- ----------- -----

Daphnia 82 75.229 0.0235 0.004 25.000
Copepods 0 0.000 0.0000

3 3 . 4 1 1
0.000 0.000

Epischura
0.000

0 0.000 0.0000 0.000 0.000
Leptodora

0.000
0 0.000 0.0000 0.000 0.000 0.000

Total Zooplankton 82 75.229 0.0235 0.004 25.000 33.411

Hymenoptera 1 0.917 0.0020 0.000 5.000
Coleoptera

1.973
2 1.835 0.0020 0.000 5.000

Hemiptera
2.278

0 0.000 0.0000 0.000 0.000 0.000
Homoptera 0 0.000 0.0000 0.000 0.000 0.000
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 3 2.752 0.0040 0.001 5.000 2.584

Diptera Larvae 0 0.000 0.0000 0.000 0.000
Diptera Pupae

0.000 A
0 0.000 0.0000 0.000 0.000

Diptera Adult
0.000

4 3.670 0.0034 0.001 10.000
Total Diptera

4.557
4 3.670 0.0034 0.001 10.000

Other Aquatics
4.557

0 0.000 0.0000 0.000
Total Aquatics

0.000 0.000
4 3.670 0.0034 0.001 1 0  .ooo 4.557

Westslope Cutthroat 0
Bull Trout 0
Mountain Whitefish 7
Northern Squawf ish      5
Sucker 6
Unidentified 2
Total Fish 2 0

0.000 0.0000
0.000 0.0000
6.422 319.9500
4.587 10.8312
5.505 242.3727
1.835 10.0254

13.349 533.1893

0.000 0.000 0.000
0.000 0.000 0.000

54.861 25.000 28.761
1.857 10.000 5.481
41.558 30.000 25.687
1.719 5.000 2.851
99.995 65.000 61.114

C-27



Appendix C28. Composition  by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 28 juvenile bull trout collected
June 1984

I tern Number Percent Weight(g) Percent Frequency IRI
--------------- -------- ------- --------- -------- - - - - - - - -  ----

Daphnia 2 1.626 0.0004 0.001 3.571 1.733
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 30 24.390 0.0145 0.028 7.143 10.520
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 32 26.016 0.0149 0.029 10.714 12.253

Hymenoptera
Coleoptera
Hemiptera
Homptera
Other Terrestrial
Total Terrestrial

0.813
0.813
0.000
0.000
0.000
1.626

Diptera Larvae 41 33.333
Diptera Pupae 20 16.260
Diptera Adult 0 0.000
Total Diptera 61 49.593
Other Aquatics 7 5.691
Total Aquatics 68 55.285

0.0226
0.0411
0.0000
0.0000

iK%.

0.0543
0.0351
0.0000
0.0894
0.0624
0.1518

0.043
0.079
0.000
0.000
0.000
0.122

3.571
3.571
0.000
0.000
0.000
7.143

1.476
1.488
0.000
0.000

;:Ki

0.104 14.286 15.908
0.067 21.429 12.585
0.000 0.000 0.000
0.171 28.571 26.112
0.120 17.857 7.889
0.291 39.286 31.520

Westslope Cutthroat 0 0.000 0.0000 0.000 0.000 0.000
Bull Trout 0 0.000 0.0000 0.000 0.000 0.000
Mountain Whitefish 3 2.439 12.0824 23.161 10.714 12.105
Northern Squawfish 11 8.943 31.5448 60.468 25.000 31.470
Sucker 0 0.000 0.0000 0.000 0.000 0.000
Unidentified 7 5.691 8.3105 15.930 17.857 13.159
Total Fish 21 17.073 51.9377 99.558 46.429 54.353
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Appendix C29. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance  (IRI) for major-food
items in the stomachs of 15 juvenile bull trout collected
August 1981

Item Number
---------------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

37
0
2
0

39

0
0
0
0
0
0

7
4
0

11
0

11

0
0
0
3
0
1
4

Percent Weight(g)
- - - - - -  - - - - - - -

68.519 0.0079 0.045 13.333 27.299
0.000 0.0000 0.000 0.000 0.000
3.704 0.0008 0.005 6.667 3.458
0.000 0.0000 0.000 0.000 0.000

72.222 0.0087 0.049 13.333 28.535

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

12.963 0.4067 2.311 13.333 9.536 
7.407 0.0072 0.041 13.333 6.927
0.000 0.0000 0.000 0.000 0.000

20.370 0.4139 2.352 26.667 16.463
0.000 0.0000 0.000 0.000 0.000

20.370 0.4139 2.352 26.667 16.463

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
5.556 10.5987 60.216 13.333 26.368
0.000 0.0000 0.000 0.000 0.000
1.852 6.5799 37.383 6.667 15.301
7.407 17.1786 97.599 20.000 41.669

Percent Frequency IRI
--------- ----------- -mm--
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Appendix C30. Composition  by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 18 juvenile bull trout collected
October 1984

Item Number
---------------- --------

Daphnia 9 18.367 0.0021 0.015 16.667 11.683
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 0 0.000 0.0000 0.000 0.000 0.000
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 9 18.367 0.0021 0.015 16.667 11.683

Hymenoptera 9 13.367 0.0505 0.360 16.667 11.798
Coleoptera 2 4.082 0.0343 0.244 5.556 3.294
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 4 8.163 0.0004 0.003 5.556 4.574
Other Terrestrial 3 6.122 0.0223 0.159 11.111 5.797
Total Terrestrial 18 36.735 0.1075 0.756 27.778 21.759

Diptera Larvae 6 12.245 0.0029 0.021 16.667 9.644
Diptera Pupae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Adult 4 8.163 0.0025 0.018 11.111 6.431
Total Diptera 10 20.408 0.0054 0.038 22.222 14.223
Other Aquatics 2 4.082 0.0055 0.939 11.111 5.077
Total Aquatics 12 24.490 0.0109 0.078 27.778 17.448

Westslope Cutthroat 0 0.000 0.0000 0.000
Bull Trout 0 0.000 0.0000 0.000
Mountain Whitefish 0 0.000 0.0000 0.000
Northern Squawfish 3 6.122 8.5096 60.622
Sucker 0 0.000 0.0000 0.000
Unidentified 7 14.286 5.4071 38.520
Total Fish 10 20.408 13.9167 99.142

0.000
0.000
0.000

16.667
O.OOQ

22 222I.---
33.333

0.000
0.000
0.000

27.804
0.000

25.009
50.961

Percent Weight(g) Percent Frequency
-------- -----_---- ------- -----------

IRI
-----
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Appendix C31. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance   for major food
items in the stomachs of 61 juvenile bull trout collected
seasonally 1984

Item Number
---------------- -------

Daphnia 48 21.239 0.0104
Copepods 0 0.000 0.0000
Epischura 32 14.159 0.0153
Leptodora 0 0.000 0.0000
Total Zooplankton 80 35.398 0.0257

0.012 9.836 10.362
0.000 0.000 0.000
0.018 4.918 6.365
0.000 0.000 0.000
0.031 13.115 16.181

Hymenoptera 10 4.425 0.0731 0.087 6.557 3.690
Coleoptera 3 1.327 0.0754 0.090 3.279 1.565
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 4 1.770 0.0004 0.000 1.639 1.137
Other Terrestrial 3 1.327 0.0223 0.027 3.279 1.544
Total Terrestrial 20 8.850 0.1712 0.204 11.475 6.843

Diptera Larvae 54 23.894 0.4639 0.554 14.754 13.067
Diptera Pupae 24 10.619 0.0423 0.050 13.115 7.928
Diptera Adult 4 1.770 0.0025 0.003 3.279 1.684
Total Diptera 82 36.283 0.5087 0.607 26.230 21.040
Other Aquatics 9 3.982 0.0679 0.081 11.475 5.180
Total Aquatics 91 40.265 0.5766 0.688 32.787 24.580

Westslope Cutthroat 0 0.000 0.0000 0.000 0.000 0.000
Bull Trout 0 0.000 0.0000 0.000 0.000 0.000
Mountain Whitefish 3 1.327 12.0824 14.417 4.918 6.887
Northern Squawfish 17 7.522 50.6531 60.441 19.672 29.212
Sucker 0 0.000 0.0000 0.000 0.000 0.000
Unidentified 15 6.637 20.2975 24.219 16.393 15.750
Total Fish 35 15.487 83.0330 99.077 36.066 50.210

Percent Weight(g)
--------- ----------

Percent Frequency IRI
-------- ----------- ----
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Appendix C32. Composition  by number, , weight, and frequency of occurance (percent)
and calculated index of relative importance ( I R I )  for major food
items in the stomachs of 21 adult bull trout collected
June 1984

Item Number
- - - - - - - - - -  --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitef ish
Nor thern Squawf is h
Sucker
Unidentif ied
Total Fish

0
0
0
0
Q

0
1
0
0
0
1

0
2
0
2
5
7

0
0
3
7
2
0

12

Percent Weight (g )

0.000
0.000
0.000
O.OQO
0.000

0.000 0.0000 0.000 0.000 0.000
5.000 0.0111 0.005 4.762 3.256
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 O.OOQ 0.000
0.000 0.0000 0.000 3.000 0.000
5.000 0.0111 0.005 4.762 3.256

0.000 0.0000 0.000 0.000 0.000
10.000 0.0022 O.QOl 9.524 6.508
0.000 0.0000 0.000 O.OOQ O.OQO

10.000 0.0022 0.001 9.524 6.508
25.000 0.0377 0.016 14.286 13.101
35.000 0.0399 0.017 23.810 19.509

. 0  000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

15.000 34.1100 14.880 14.286 14.722
35.000 111.6341 48.699 28.571 37.423
10.000 51.5300 22.595 9.524 14.010
0.000 31.8487 13.894 0.000 4.531

50.000 229.1828 99.978 47.619 59.139

0.0000
0.0000
0.0000
0.0000
0.0000

Percent Frequency
-------- -----------

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.0000
0.000

IRI
-----

0.000
0.000
0.000
0.000
0.000
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Appendix C33. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 9 adult bull trout collected 
August 1984

Item Number Percent Weight(g)
---------------- ------- --------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Aomoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Wnitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0

:

47
0
0
0
0

47

0

;
1
0
1

0
0
0
1
0
0
1

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

95.918 0.1108 0.277
0.000 0.0000 0.000
0.000 0.0000 0.000
0.000 0.0000 0.000
0.000 0.0000 0.000

95.918 0.1108 0.277

0.000 0.0000 0.000
2.041 0.0016 0.004
0.000 0.0000 0.000
2.041 0.0016 0.004
0.000 0.0000 0.000
2.041 0.0016 0.004

0.000 0.0000 0.000
0.000 0.0000 0.000
0.000 12.2520 30.606
2.041 11.6872 29.196
0.000 6.9301 17.312
0.000 9.0491 22.605
2.041 39.9184 99.719

Percent Frequency IRI
------- ----------- -----

0.000
0.000
0.000
0.000
0.000

11.111
0.000
0.000
0.000
0.000

11.111

0.000
11.111
0.000

11.111
0.000

11.111

0.000
0.000
0.000

11.111
0.000
0.000

11.111

0.000
0.000
0.000
0.000
0.000

35.769
0.000
0.000
0.000
0.000

35.769

0.000
4.385
0.000
4.385
0.000
4.385

0.000
0.000

10.202
14.116
5.771
7.535

37.624
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Appendix C34.Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 6 adult bull trout collected
October 1984

Item Number
---------------- ________

Daphnia
Copepods
Eipischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

0
0
1
0
0
1

0
0
0
9
0
0

0
0
1
0
1
0
2

Percent Weight(g) Percent Frequency IRI
-----.---- ----- -- --- ------_--- --- ---- ---- -----

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
33.333 0.0006 0.000 16.667 16.667
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

33.333 0.0006 0.000 16.667 16.667

0.000 3.0000 0.000 0.000 0.000
0.000 ?.@OOO 0.000 0.000 0.000
0.000 0.~000 0.000 0.000 0.000
0.000 o.ocoo 0.000 0.000 0.000
0.000 O.OO*JO 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000

0.000 0.0000 0,000 0.000 o.om
0.000 0.0000 0.000 0.000 0.000
33.333 26.6200 10.005 16.667 20.002
0.000 0.0000 0.000 0.000 0.000
33.333 230.0000 86.448 16.667 45.483
0.000 9.4359 3.547 i3 .OOO 1.182
66.667 266.0559 100.000 33.333 66.667

c-34



Appendix C35.Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 1 adult bull trout collected
December 1984

Item Number
-------------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull T r o u t
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0

Percent Weight(g)

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.2318
0.2318

Percent Frequency
-------- -----------

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

100.000
100.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0 .000
0.000
0.000
0.000

IRI
-----

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000 1
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
33.333
33.333
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Appendix C36.Composition by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 37 adult bull trout collected
seasonally 1984

Item Number Percent Weight(g) Percent Frequency IRI
-we-------M--b--- -----w -------- --------- --------- -----------

Daphnia
Copepods
Epischura
Leptodora
Total zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Hymenoptera 47 65.278 0.1108 0.021 2.703 22.667
Coleoptera 1 1.389 0.0111 0.002 2.703 1.365
Hemiptera 1 1.389 0.0006 0.000 2.703 1.364
Homoptera 0 0.000 0.0000 0.000 0.000 0.000
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 49 68.056 0.1225 0.023 8.108 25.396

Diptera Larvae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Pupae 3 4.167 0.0038 0.001 8.108 4.092
Diptera Adult 0 0.000 0.0000 0.000 0.000 0.000
Total Diptera 3 4.167 0.0038 0.001 8.108 4.092
Other Aquatics 5 6.944 0.0377 0.007 8.108 5.020
Total Aquatics 8 11.111 0.0415 0.008 16.216 9.112

Westslope Cutthroat 0
Bull Trout 0
Mountain Whitefish 4
Northern Squawfish 8
Sucker 3
Unidentified 0
Total Fish 15

0.000 0.0000
0.000 0.0000
5.556 72.9820

11.111 123.3213
4.167 288.5201
0.000 50.5655
20.833 535.3889

0.000 0.000 0.000
0.000 0 .000 0.000
13.627 10.811 9.998
23.027 18.919 17.686
53.873 8.108 22.049
9.442 0.000 3.147
99.969 35.135 51.979
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~A$xnc:i-<C37 * Co.rpoc i tion 52 number , weight, a.nd frequency of occurance (percent) 
md calcillated index of relative immrtance (IRI) for mior food 
item in the stmmchs of 12 m.mlt>in whitefish colle&d 
4ugust 1933 

I te,n Plu;rber 
-------------__- --- ._-- -_ 

3@m ia 11134 
~op$or”ls 19 
Spischi-lr 3 53 
Leptodora 9 
Total r!:3opla-lkton 11211 

i-lymen~,il;era 
IZoleoptera 
He;riA?ra _- 
33,:no~~tera 
3 sler Tzrrestrisl 
Tobtl Terrestrkl 

3ipter 3 tirmz 
Dipt.er 2 3i1p-t~ 
Diptera Adult 
Total Diptera 
,3 kher ?qu 3 tic:; 
Tok3.1 Aquatics 

:.Jzsi:;lop2 rJ;ltt]lro& 
3Llll Trwt 
MOU.1 i&h Xn; tef i S.0 
Nor ,z:.Icrn 3p1;7:&Yj :;h 

Suck zr 

?,ki:kA~ .:iCi.& 
T;c2 !; -i 1. ai,;il 

0 
3 

i 
9 
3 

3 
19 

0 
13 

9 
12 

3 
9 
l-l 
13 
0 
9 
1 

Percent Wi.ght (g) 
--------- ---------- 

99.198 2.7306 38.212 100.000 99.137 
0.169 0.0020 0.072 25.000 8.414 
0.517 0.0224 0.806 33.333 11.552 
0.000 0.0000 0.000 0.000 0.000 

39.584 2.7550 99.090 100.000 99.658 

3.000 
0.000 
0.000 
0.000 
0.000 
9.000 

cI.027 
0.039 
0.339 
0 . 116 
0.300 
3.11; 

.? . 3 Y-j :I 
9.030 
0.000 
9.000 
0 .o (9 9 
9.0!33 
!2. 009 

0.0000 
0.0000 
0.0000 
9.0000 
0.0003 
0.0900 

0.000 
0.000 
0.000 
0.000 
0.000 
3.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.009 
0.000 
0.000 

0.0017 0.061 25.000 8.363 ' 
O.r3236 0.849 33.333 11.424 
0.0900 0.000 0.000 0.000 
0.0253 0.910 41.667 14.231 
9.0000 0.000 9.900 0.000 
0.0253 0.310 41.657 14.231 

3.0009 
0.0000 
0.0000 
0.0909 
0.0039 
0.0003 
9,vloo 

0.000 
0.000 
0.000 
0.000 
0.930 
9.903 
0.000 

0.09~zl 
0.000 
0.000 
0.000 
9.009 
0.000 
0.000 

0.009 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Percent Frequency 
--.----.--- ----------- 

IRI 
----- 
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Appendix C38. Composition by number, weight , and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 17 mountain whitefish collected
September 1983

Item Number
-------------- _-------

Da&r&
Copepods
Epischura
Leptordora
Total Zooplankton

Hymenopters
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

5393
0
4
2

5399

160
0
0
2
i

163

21
14

3:
0

35

0
0
0
0
0
0
0

Percent Weight(g)
-------  ----------

95.355
0.000
0.071
3.035

96.462

2.553
0.000
0.000
0.035
0.018
2.912

3.375
0.250
0.000
0.625
0.000
0.625

0.000
0.000
0.300
0.000
0.000
0.000
0.000

1.2759
0.0000
0.0015
0.0027
1.2811

0.4637
0.00150
0.0000
3.0430
0.0049
0.5107

0.0556
3.0431
0.0000
0.1047
3.3000
0.1047

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
cl.0000

Percentt-- Frequency
--------- -----------

67.329 88.235 83.373
0.000 0.000 0.330
0.079 11.765 3.972
0.142 5.882 2.020

67.551 88.235 84 . 0 8 3

34.450 29.412 18.907
0.000 0.000 0.003
0.000 0.000 0 . 0 0 0
2.257 5.382 3.723
3.211 5.332 2.037

25.929 29.412 19.751

2.924 29.412 10.924
2.535 29.412 13.733
0.003 0.000 0.000
5.521 52.941 1 9  .696
0.000 0.009 3 .000
5.521 52.341 19. 6 9 6

0.000
0.330
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.030
0.009
0  . 0  0  0

0 . 0 0 0
0  .000
0.000
0.000
0.000
0 . 0 0 0
0 . 0 0 0

I R I
------
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Appendix C39.?mpxition 'by mmkr, weight, md frqmncy of occxance (,perce;~t) 
and 131CUl3te1 i,xIeu al! relative iiP$Xt&XE? (LW? fix .!H jar i%od 

. ituas i:I the stomachs of 34 mmt3irl whitpT.is'n zoll~ct~~ 
!b>ve:rixr 1993 

1 tp:n %&er 
-----_I_-- --- 

G@imi3 52165 
COpe&pCik 4 
Qix'nur 3 5 
k~todor ii 9 
!ibt?ll Z3o~la!lkto!~ 52175 

fiynrenopt~~ir 3 
Coleoptera 
Eimipter 9 
IIol?opter 3 
'>ther Terrestrial 
Total RrrestriA 

Di2ter3 Ur'mz 
3iptera Pupae 
Dipt2r3 &3ult 
TAal X&x 9 
:Dtier -Aquatics 
.T%31 ,&pat izs 

r'l2dt~lap2 Cutthroat 
3.&l Trout 
?imn~~in Gli t2i'l.k 
Xc tkm SqmzrEish 
Sucker 
Thiden tirie3 
Total. f'i.gl 

0 
0 
0 
0 
0 
0 

9 
17 
0 

25 
0 

26 

z 
0 
13 
3 
3 
3 

?ercent Weight (3) 
---- - ----- 

99.933 
o.ooa 
0.310 
0.000 

39.350 

9.003 
0.000 
0,000 
0,900 
0.000 
0.000 

0.017 
0.033 
0.000 
9.OW 
0.000 
0.050 

0.000 
0,030 
0.330 
0.000 
0.000 
~.000 
0.300 

11.3302 
0,0003 
0.0020 
0.0000 

11. a322 

99.358 
3.000 
0.017 
o.ooo 

93.374 

1Ml. 003 
2.941 

14.706 
0.000 

10g. 000 

99.753 
0.983 
4.911 
0.003 

93 -775 

0.0000 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
o.ooo 
0.300 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.9175 9.147 17.547 5.937 
0.0570 0.479 32.353 10.955 
0.0000 0.000 0.000 0.000 
0.0745 0.626 41.176 13.951 
0.0000 0.000 0 -000 0.000 
0.0745 0.626 41.176 13.951 

0.0000 
9.0~xl0 
0.0003 
0.0000 
0.0003 
O.OOOO 
0.0000 

0.000 
9.090 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
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Appendix C40-Composition  by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 63 mountain whitefish collected
seasonally 1983

Item Number Percent Weight(g) Percent Frequency
--------------- ----- ---- --------- ---------- --------- ----------

Daphnia 68693 99.523 15.8377 95.503 96.825 97.284
Copepods 23 0.033 0.0020 0.012 5.349 2.132
Epischura 67 0.097 0.0259 0.156 17.460 5.905
Leptodora 2 0.003 0.0027 0.016 1.587 0.535
Total Zooplankton 68785 99.657 15.8683 95,687 96.825 97.390

Hymenoptera 160 0.232 0.4637 2.796 7.937 3.655
Coleoptera 0 0.000 0.0000 0.000 0.000 0.000
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 2 0.003 0.0430 0.259 1.587 0.616
Other Terrestrial 1 0.001 0.0040 0.024 1.587 0.538
Total Terrestrial 163 0.236 0.5107 3.080 7.937 3.751

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

33
41
0

74
0

74

0
0
0
0
0
0
0

0.048 0.0758 0.457 22.222 7.576
0.059 0.1287 0.776 31.746 10.861
0.000 0.0000 0.000 0.000 0.000
0.107 0.2045 1.233 44.444 15.262
0.000 0.0000 0.000 0.000 0.000
0.107 0.2045 2.233 44.444 15.262

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
9.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000
0.003

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

IRI
-----



AppendixC41. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 20 mountain whitefish collected
June 1984

Item Number Percent Weight(g)
--------------- -------- -------- ----------

Percent Frequency IRI
--------- --------- -----

Daphnia 17618 98.745 3.8588 84.239 100.000 94.328
Copepods 16 0.090 0.0000 0.000 15.000 5.030
Epischura 46 0.258 0.0221 0.482 30.000 10.247
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 17680 99.092 3.8809 84.721 100.000 94.604

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

17
1

;
0

19

0.095 0.5681 12.402 5.000 5.832
0.006 0.0844 1.842 5.000 2.283
0.006 0.0072 0.157 5.000 1.721
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.106 0.6597 14.401 5.000 6.503

Diptera Larvae 106 0.594 0.0130 0.284 25.000 8.626
Diptera Pupae 31 0.174 0.0225 0.491 45.000 15.222
Diptera Adult 6 0.034 0.0044 0.096 5.000 1.710
Total Diptera 143 0.801 0.0399 0.871 55.000 18.891
Other Aquatics 0 0.000 0.0000 0.000 0.000 0.000
Total Aquatics 143 0.801 0.0399 0.871 55.000 18.891

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0003

0.000
0.000
0.000
0.000
0.000
0.007
0.007

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.002
0.002
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Appendix C42.Composition by number , weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 13 mountain whitefish collected
August 1984

Item Number Percent Weight(g) Percent Frequency IRI
---------------- ------- --------- --------- --------- ----------- -----

Daphnia 5079 99.141 1.2197 99.730 100.000 99.624
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 5 0.098 0.0019 0.155 15.385 5.213
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 5084 99.239 1.2216 99.886 100 .ooo 99.708

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

0
0
0
0
0
0

35
4
0

39
0

39

0
0
0
0
0
0
0

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0009
0.0005
0.0000
0.0014
0.0000
0.0014

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.074
0.041
0.000
0.114
0.000
0.114

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

0.683
0.078
0.000
0.761
0.000
0.761

7.692 2.816
15.385 5.168
0.000 0.000

15.385 5.420
0.000 0.000

15.385 5.420

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000



Appendix C43.Composition by number, weight , and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 12 mountian whitefish collected
October 1984

I tem Number
- - - - - - - - - -  -------

Percent Weight(g) Percent Frequency
-------- -------- --------- -------se--

IRI
-----

Dapbnia 12458 99.984 3.7616 99.798 100.000 99.927
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura C 0.000 0.0000 0.000 0.000 0.000
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 12458 99.984 3.7616 99.798 100.000 99.927

Hymenoptera
Coloeptera
H e m i p t e r a
H o m o p t e r a
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
O t h e r  A q u a t i c s
Total Aquatics

W e s t s l o p e  C u t t h r o a t
Bull T r o u t
Mountain W h i t e f i s h
N o r t h e r n  Squawfish
Sucker
Unidentified

Total F i s h

0
0
0
0
0
0

0
3
n
2
0
2

0
0
0
0
3
0
0

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.015
0.000
0.016
0.000
0.016

0.000
0.003
3.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.3000
0.0000

0.0000
0.0076
0.0000
0.0075
0.3000
0.0075

0.3000
0.0303
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

3.000
0.202
0.000
0.202
0.000
0.202

3.000
0.000
0.000
0.000
0.000
0. 0 0 0
0 . 0 0 0

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.000 '
8.333 2.850
0.000 0.000
8.333 2.850
3.700 0.000
8.333 2.850

0.000
 0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix C44.Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 45 mountain whitefish collected
seasonally 1984

Item Number Percent Weight(g)
---------------- -------- --------- ----------

Daphnia 35155 99.238 8.8401 92.344 100.000 97.194
Copepods 16 0.045 0.0000 0.000 6.567 2.237
Epischura 51 0.144 0.0240 0.251 17.778 6.057
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 35222 99.427 8.8641 92.595 100.000 97.341

Hymenoptera 17 0.048 0.5681 5,934 2.222 2.735
Coleoptera 1 0.003 0.0844 0.882 2.222 1.036
Hemiptera 1 0.003 0.0072 0.075 2.222 0.767
Homoptera 0 0.000 0.0000 0.000 0.000 0.000
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 19 0.054 0.6597 6.891 2.222 3.056

Diptera Larvae 141 0.398 0.0139 0.145 13.333 4.626
Diptera Pupae 37 0.104 0.0306 0.320 26.667 9.030
Diptera Adult 6 0.017 0.0044 0.046 2.222 0.762
Total Diptera 184 0.519 0.0489 0.511 31.111 10.714
Other Aquatics 0 0.000 0.0000 0.000 0.000 0.000
Total Aquatics 184 0.519 0.0489 0.511 31.111 10.714

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0003

0.000
0.000
0.000
0.000
0.000
0.003
0.003

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0 .ooo
0.001
0.001

Percent Frequency
--------- --.---------

I R I
-----
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Appendix C45.Cmpositim by number, weight, and frequency of occurance Qercent) 
and calculated index of relative inportance ORI) for mjor food 
i&us in the stomchs of 5 juvenile northern squawfish cdlected 
-3ugkk3t 1983 

Iten Nuder 
---A- 

Percent Weight (g) 
--- 

Percent FEWKY 

Daphnia 
%pZpOdS 
Qischurs 
Lei+odor 9 
‘ibtal Zoopladwn 

Eiymenoptera 
Cdeoptera 
Se?ni:gtera 
Homoptera 
3ther Terrestrial 
Total Terrestrial 

Diptera Larvae 
Diptera *?upae 
Diptera -Adult 
Total. Diptera 
Xher Aqwtics 
‘rot31 Aquatics 

Yestslq~2 ClJtthrmk 
wll Trout 
3xm tsin ViiiteEish 
3x t&m Sqmvfi312 
Sucker 
3kk3tiEie3 
Tot31 ‘ish 

37 

00 
0 

37 

11 
0 
0 
0 
0 

11 

0 
0 

73 
73 
0 

73 

0 
0 

; 
0 
0 
0 

30.579 0.0108 3.216 
0.000 0.0000 0.000 
0.000 0.0000 0.000 
0.000 0.0000 0.000 

30.579 0.0108 3.216 

9.091 
0.000 
0.000 
0.000 
0.000 
9.091 

0.0120 
0.0000 
0.0000 
0.0000 
0.0000 
0.0120 

3.574 
0.000 
0,000 
0.000 
0.000 
3.574 

0.000 0.0000 0.000 
0.000 0.0000 0.000 

60.331 0.0710 21.144 
60.331 0.0710 21.144 

3,090 o.oooo 0.003 
53.331 0.3710 21.144 

0.~00 9.3000 o.ooo 
0.000 o,o33o 0.000 
o.ooo 0. oooo 0,000 
O.@OO o.oooo 0.000 
0.000 o.oooo 0.000 
0.003 0.2120 72.957 
0.030 0.2420 72.067 
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20.000 
0.000 
0,000 
0.000 

20.000 

20,000 
0.000 
0.000 
0,000 
0.000 

20.000 

0.000 
0.000 

40.000 
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0.000 

40.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

--- 

17.932 
0.000 
0.000 
0.000 

17.932 

10.888 
0,000 
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0.000 
0.000 

10.888 

0.000 - 
0.000 

40.491 
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0.000 

40.491 

0.000 
0.000 
o,ooo 
0.003 
0.000 

24.022 
24.022 
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AgpendixC47. Compostion by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 1 juvenile northern squawfish collected
November 1983

Item N u m b e r
- - - -  - - - - - -  --- --------

Daphnia
Copepod s
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total ‘Terrestrial

Diptera Larvae
Iptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Tot31 Aquatics

Westslope Cut throa t
Bull Trout
Mountain Whitefish
N o r t h e r n  Squawfish
Sucker
Unidentified
Total Fish

12
0
0
0

12

0
0
0
0
0
0

0
1
3
1
0
1

0
0
0
0
0
0
0

Percent Weight (g)
------- --------

92.308 0.0032 75.190
0.000 0.0000 0.000
0.000 0.0000 0.000
0.000 0.0000 0.000

92.303 0.0032 76.190

0.000
0.000
0.003
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0910
0.0000
0.0010
0.3003
0.0010

0.0000
0.0000
0.00013
0.0000
0.0003
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
7.692
0.300
7.692
0.000
7.692

0.000
23.810
0.000

23.510
0 .  0 0 0

23.810

0.000
0.000
0.000
0.000
0.000
0.000
3.030

0.000
0.000
3.000
0.000
0.003
3,000
0.003

Percent Frequency IRI
--------- ----- ---- --- -----

100.000
0.000
0.000
0.000

100.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
100.000

0.000
100.000

0.000
100.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

89.499
0.000
0.000
0.000

89.493

0.000
0.000
0.000
0.000
0.000
0.000

0.000
43.834
0.000

43.834
0.000

43.534

0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix C48. Composition by number , weight, and frequency of occurance (percent!
and ca l c u l a t e d index of relative importnace (IRI) for major food
items in the stomachs o f  13 juvenile northern squawfish collected
seasonally 1983

I tem Number
---------------- --- - - - -

Daphn ia
Copepods
Epischur a
Leptodora
Tots1 Zooplankton

Hymenop ter a
Coleoptera
Hemiptera
H o m o p  ter a
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aqua tics

Westslope Cutthroat
Bull Trout
Mountian W h i t e f i s h
Nor the rn Squawf ish
Sucker

Uni dentif ied
Total Fish

49
0
0
0

43

21
0
0
0
1

22

0
2

73
75
3

75

0
0
1
0
0
0
1

Percent Weight (g )
--------- ----------

33.333
0.000
0.000
0.800

33.333

14.286
0.000
0.030
0.030
0.680

14.366

0.000
1.351

49.660
51.020
0.000

51.020

0.303
3.030
0.680
3.330
0.000
0.000
0.680

9.0140
0.0000
3.0000
0.0000
0.0140

0.3970
0.0000
0.0000
0.0000
0.0020
0.3390

0 . 0 0 0 0
0.0030
0.0710
0.0740
0.0000
0.0740

3.3000
0.0000
0.0613
0. 0000
0.0000
0.2420
0.3030     38.354

Percen t Frequency
--------- -----------

1.772
0.000
3.000
0.300
1.772

13.385
0.000
3.030
0.000

15.385

16.830
0.000
0.000
0.000

15.830

50.253 15.335 26.641
0.000 0.000 0.000
0.000 0.000 0.003
0.000 3.000 0.000
0.253 7.592 2.875

5 0 . 5 0 6 23,377 29.516

0.000
3. 380
3.987
9.367
0.000
0.367

0.000
15.385
15.385
30.769
0.000

30.769

0.900
0 . 0 0 0
7.722
0.0013
0.000

30.633
  A 

0  .0 0  0
0.000
7.692
0.000
0.000
0.000
7.592

0.000
5.708

24.677
30.386
0.300

39.386

0.000
3 .000
5.355
0.000
0.000

10 211 

15.576

IRI
-----
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Appendix C49. Composition by numberr , weight, a n d  frequency of occurance (percent)
a n d  calculated index of relative importance (IRI) for major food
i tems in the stomachs of 3 adult northern squawfish collected
August 1983

I te m  N u m b e r
--------------- --------

Percent Weight (g) Percent Frequency IRI
--------- ---------- --------- ----------- -----

Daphn ia
Copepods
Epischura
Keptodor a
Total Zooplank ton

Hymenoptera

Coleoptera
Hemiptera
Homopter a
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
M o u n  tian Whi tef ish
Northern Squawf ish
Sucker
Unidentif ied
Total Fish

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
1
0
0
1

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

100.000
0.000
0.000

100.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.0000 0.000
0.0000 0.000
0.0000 0.000
3.9600 53.574
0.0000 3.000
2.2690 36.426
5.2290 100.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

33.333
0.000
0.000

33.333

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0 .000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

65.636
0.000

12.142
77.778
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AppendixCN. Cbposition by number, weight, and frequency of occurance (percent) 
and calculated index of relative irprtance (IRI) for mjor food 
items in the stomchs of 1 adult northern squawfish collected 
Septeder 1983 

Item Nuder Percent Sight (g 1 

whnia 
COpQXldS 
Qischura 
Leptodora 
T&al zoo@nkton 

Hymenoptera 
Coleoptera 
&niptera 
EI&tera 
Otier Pxrestr ial 
Total Terrestri31 

Xpter 3 Lar 533 
Dig&era Pupe 
Diptera Adult 
Total X@era 
9tiier I%luaticr; 
Tot31 h*tizs 

Wz3t3lqx 13dtthr93t 
3f-111 Trout 
Ymr~tdii X~itGiG 
3x them SqawZish 
3uck5x 
TJLli:.12iltiii23 
TOhi Fish 

x 
0 
0 
0 

0 
0 
0 

i 
3 

0 
3 
0 
0 
0 
0 

3 
0 
1 
3 
3 
0 
1 

0.000 
0.000 
0.000 
0.000 
0,000 

0.000 
0.000 
0.000 
0.000 
0.000 
0,000 

0.000 
0.003 
0.000 
~0.000 
o.ooo 
0,000 

0.003 
3.000 

100.0013 
0.300 
0.000 
3.000 

103.033 

o.oooo 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.000~ 
0.0000 
0.0090 

o.oooo 
0.0000 
0.0000 
o,ilooo 
0.0000 
0.0030 

0.0000 
0.0000 
1.7433 
0.0000 
o.oooo 
0.0300 
1.7403 

Percent Frequency 
- 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
o.ooo 
o.ooo 

o.ooo 
o.ooo 
0.000 
0.300 
0.000 
0.300 

~.OOO 
0.303 

100.309 
3.noo 
3.030 
0.300 

10n. xl3 

0.000 
0.000 
0.000 
0.000 
o.ooo 

0,000 
0.000 
0.000 
3.000 
0.000 
0.000 

0,000 
3.000 
0.003 
9.000 
0.300 
0,000 

0.000 
0.000 

190.0~0 
3.000 
3.003 
0.00~3 

-- 

0.000 
0.000 
0.000 
0,000 
0,000 

0.000 
0.000 
0,000 
0.000 
0.000 
0.003 

o.oo3 
0.000 
0.000 
o.ooo 
0.000 
0.030 

0.30~ 
0.000 

1~9.~00 
0.033 
-3.300 
0.003 

10~.000 100.?300 
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Ap+endix C51Xoiqosition ‘by nun&r, weight, and frequency of occurance (percent) 
and calculated index of relative inqortance (IRI) for nrajor food 
items in the stowzhs of 4 adult northern squawfish collected 
seasonally 1983 

Item Nunber 
-- 

Daphnia 
CO&pZ&pOdS 
Zpischura 
Leptcxbra 
mtal ZoDpla!lkton 

3ymenopters 
Coleoptera 
kniptera 
%mo$era 
3ther Ikrrestrial 
T&al Terrestrial 

9ipter 9 Larvae 
Di?tera Pupae 
3i?tzr3 Adult 
Btal Diptera 
9ther ,Aquatic3 
?%a1 -Aquatics 

IJestsla;Je Cutthroat 
Xl1 Trout 
IhiL?L&~ !ihi~afi~h 
??3r Sern Sqtu3wEish 
3ucker . YGJxdEl _ 3 -a 
m&l Fish 

0 
0 

i 
0 

0 
0 
0 
0 
0 
0 

0 

; 
0 
0 
3 

0 
0 
1 
1 

3” 
2 

Percent TWeight (g 1 Percent Frequency 

0.000 
0.000 

8*iE 
0:ooo 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.300 
3.000 
3.000 
3.000 

0.000 
0.030 

50.000 
50.000 
0.000 
t3.000 

100.000 

0.0000 0.0000 
8*Et: o:oooo 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.9000 0.0000 0.0003 3.0030 0.0003 
3.0000 0.0000 
1.7400 
3.9630 
0.0000 
2.2690 
7.9690 
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0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

Ex3 
0:ooo 

0.000 
0.000 

kxX8 
0:ooo 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
il.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 * 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.000 0.000 
0.000 0.090 0.000 

21.835 25.000 32.278 
49.693 25.000 42.564 
0.000 0.000 0.000 

28.473 0.000 9.491 
103.000 50.000 83.333 



Appendix C52.Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 18 juvenile northern squawfish collected
June 1984

Item Number
--------------- ------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

0
1
0
0
0
1

0
0
0
0
0
0

0
0
0
0
0
0
0

Percent Weight(g) Percent Frequency

0.000
0.000
0.000
0.000
0.000

0.000
100.000

0.000
0.000
0.000

100.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.0000 0.000 0.000 0.000
0.0007 0.419 5.556 35.325
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0007 0.419 5.556 35.325

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000
0.000

0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.1665 99.581
0.1665 99.581

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
33.194
33.194

IRI
-----
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AppendixC53. Composition by number, weight , and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 13 juvenile northern squawfish collected
August 1984

Item Number
---------------- --------

Percent Weight(g)
--------- ----------

Percent Frequency IRI
--------- ---------- -----

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

5.556 0.0000 0.000 7.692 4.416
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
0.000 0.0000 0.000 0.000 0.000
5.556 0.0000 0.000 7.692 4.416

Hymenoptera 28 77.778 0.2082 1.676 23.077
Coleoptera

34.177
0 0.000 0.0000 0.000 0.000

Yemiptera
0.000

0 0.000 0.0000 0.000 0.000 0.000
Homoptera 4 11.111 0.0002 0.002 15.385
Other Terrestrial

8.832
0 0.000 0.0000 0.000 0.000 0.000

Total Terrestrial 32 88.889 0.2084 1.678 30.769 40.445

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

0
0
3
0
1
1

0
0
1

i
0
1

0.000
0.000
0.000
0.000
2.778
2.778

0.0000
0.0000
0.0000
0.0000
0.0014
0.9014

0.0000
0. 0000
12.2100
0.0000
0.0000
0.0000
12.2100

0.000 0.000 0.000 .
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.011 7.692 3.494
0.011 7.692 3.494

Westslope Cutthroat
Bull Trout
Mountian Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000
0.000
2.778
0.000
0.000
0.000
2.778

0.000 0.000 0.000
0.000 0.000 0.000
98.311 7.692 36.260
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

98.311 7.692 36.260
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Appendix C54.Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 6 juvenile northern squawfish collected
October 1984

Item Number Percent Weight(g) Percent Frequency IRI
---------------- -------- --------- ---------- --------- ----------- -----

Daphnia 289
Copepods 0
Epischura 0
Leptodora 0
Total Zooplankton 289

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0
0

0
0
0

i
0

0
0
0
0
0
0
0

100.000
0.000
0.000
0.000

100.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0693 93.649 83.333 92.327
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0693 93.649 83.333 92.327

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0047
0.0047

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
6.351
6.351

0.000
0.000
0.000
0.000
0.000
2.1.17
2.117
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AppendixC55. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 37 juvenile northern squawfish collected
seasonally 1984

Item Number Percent Weight(g)
---------------- ------- -------- ----------

Daphnia 291 89.264 0.0693 0.547 16.216 35.342
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epischura 0 0.000 0.0000 0.000 0.000 0.000
Leptodora 0 0.000 0.0000 0.000 0.000 0.000
Total Zooplankton 291 89.264 0.0693 0.547 16.216 35.342

Hymenoptera 28 8.589 0.2082 1.644 8.108 6.114
Coleoptera 1 0.307 0.0007 0.006 2.703 1.005
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 4 1.227 0.0002 0.002 5.405 2.211
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0 .ooo
Total Terrestrial 33 10.123 0.2091 1.652 13.514 8.429

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

0.000
0.000
0.000
0.000
0.307
0.307

0.000
0.000
0.307
0.000
0.000
0.000
0.307

0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.0014 0.011 2.703 1.007
0.0014 0.011 2.703 1.007

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
1
1

0
0
1

i
0
1

0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000

12.2100 96.438 2.703 33.149
0.0000 0.000 0.000 0.000
0.0000 0.000 0.000 0.000
0.1712 1.352 0.000 0.451
12.3812 97.790 2.703 33.600

Percent Frequency IRI
--------- ---------- -----
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Appendix C56. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 17 adult northern squawfish collected
June 1984

Item Number Percent Weight(g)
--------------- ------- -------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0 .ooo
0.000

Hymenoptera 6 37.500 0.5825 0.489 5.882 14.624
Coleoptera 0 0.000 0.0000 0.000 0.000 0.000
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 0 0.000 0.0000 0.000 0.000 0.000
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 6 37.500 0.5825 0.489 5.882 14.624

Diptera Larvae 0 0.000 0.0000 0.000 0.000 0.000
Diptera Pupae 5 31.250 0.0035 0.003 11.765 14.339
Diptera Adult 0 0.000 0.0000 0.000 0.000 0.000
Total Diptera 5 31.250 0.0035 0.003 11.765 14.339
Other Aquatics 1 6.250 0.0020 0.002 5.882 4.045
Total Aquatics 6 37.500 0.0055 0.005 17.647 18.384

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000 0.0000
6.250 40.1600
0.000 0.0000
0.000 0.0000

12.500 58.3745
6.250 19.9335

25.000 118.4680

0.000 0.000 0.000
33.732 5.882 15.288
0.000 0.000 0.000
0.000 0.000 0.000

49.031 11.765 24.432
16.743 5.882 9.625
99.506 17.647 47.384

Percent Frequency IRI
-----
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AppendixC57. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 6 adult northern squawfish collected
August 1984

Item Number Percent Weight(g)
---------------- -------- --------- ----------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Other Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0
0
0

i

440
0
0
0
0

440

0

i
0
0
0

0
0
0
0
0
0
0

0.000
0.000
0.000
0.000
0.000

100.000
0.000
0.000
0.000
0.000

100.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

1.4792
0.0000
0.0000
0.0000
0.0000
1.4792

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0092
0.0092

Percent Frequency IRI
--------- ----------- ------

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

99.382 16.667 72.016
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

99.382 16.667 72.016

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.618
0.618

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.206
0.206
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AppendixC58.  Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 1 adult northern squawfish collected
October 1984

Item Number
-------------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

Hymenoptera
Coleoptera
Hemiptera
Homoptera
Other Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
O t h e r  Aquatics
Total Aquatics

Westslope Cutthroat
Bull Trout
Nountai Whitefish
Norther Squawfish
Sucker
Unidentified
Total Fish

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0

Percent Weight(g)

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

16.3000
16.3000

Percent Frequency
--------- -----------

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

100.000
100.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

IRI
-----

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0 .ooo
0.000
0 .ooo
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
33.333
33.333
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Appendix C59. Composition by number, weight, and frequency of occurance (percent)
and calculated index of relative importance (IRI) for major food
items in the stomachs of 24 adult northern squawfish collected
seasonally 1984

Item Number
------------- --------

Daphnia
Copepods
Epischura
Leptodora
Total Zooplankton

0.000
0.000
0.000
0.000
0.000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Hymenoptera 446 97.807 2.0617 1.507 8.333 35.882
Coleoptera 0 0.000 0.0000 0.000 0.000 0.000
Hemiptera 0 0.000 0.0000 0.000 0.000 0.000
Homoptera 0 0.000 0.0000 0.000 0.000 0.000
Other Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 446 97.807 2.0617 1.507 8.333 35.882

Diptera Larvae 0 0.000 0.0000 0.000 0.000
Diptera Pupae

0 . 0 0 0
5 1.096 0.0035 0.003 8.333

Diptera Adult
3.144

0 0.000 0.0000 0.000 0.000 0.000
Total Diptera 5 1.096 0.0035 0.003 8.333 3.144
Other Aquatics 1 0.219 0.0020 0.001 4.167 1.462
Total Aquatics 6 1.316 0.0055 0.004 12.500 4.607

Westslope Cutthroat
Bull Trout
Mountain Whitefish
Northern Squawfish
Sucker
Unidentified
Total Fish

0.000 0.0000
0.219 40.1600
0.000 0.0000
0.000 0.0000
0.439 58.3745
0.219 36.2427
0.877 134.7772

0.000 0.000 0.000
29.347 4.167 11.244
0.000 0.000 0.000
0.000 0.000 0.000

42.658 8.333 17.143
26.485 4.167 10.290
98.489 12.500 37.289

Percent Weight(g) Percent Frequency IRI
-------- ---------- --------- ---------- -----
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APPENDIX D1. Average catch in floating and sinking nets for fish species from Hungry Horse Reservoir, 1983-85.

Number of a/
Emery areas i

DATE: E M s W C T DV MV F NSQ CS U LNS U WCT DV DV MVF NSQ CSU LNSU WCT DV MWF NSQ CSU LNSU

07/26-28/83
08/23-25/83
09/27-29/83
11/01-03/83
11/29-

12/03/83

04/24-27/84
05/30-31/84
06/26-28/84
08/13-22/84
10/11-15/84

05/14-21/85
08/14-20/85
10/31-

11 / 0 6 / 8 5

14 14 14 1.2 0.1 0.1 2.9 0.0 0.0 0.7 0.1
14 14 14 0.2 0.1 0.0 2.7 0.0 0.0 0.2 0.1
14 14 14 2.0 0.2 1.7 4.4 0.0 0.0 3.0 0.3
14 14 14 2.6 0.2 0.5 0.1 0.0 0.0 1.2 0.1
14 14 14 0.5 0.1 0.1 0.0 0.0 0.0 0.8 0.0

14 14 14 2.2 0.0 0.1 0.1 0.0 0.0 3.0 0.0
14 14 12 1.6 1.4 0.5 0.9 0.4 0.1 3.4 0.6
14 14 14 1.1 0.7 0.2 5.0 0.3 0.0 2.3 0.2
28 23 28 0.1 0.1 0.1 5.3 0.0 0.0 0.2 0.0
-- 28 26 --- --- --- --- --- - - 0.4 0.1

14 28 23 4.8 0.5 0.1 1.9 0.2 0.0 2.5 0.4 0.2 0.2 0.1 0.0 3.7 0.9 0.2 0.7 0.0 0.0 3.5 0.5 0.2 0.7 0.1 0.0
28 25 30 0.7 0.1 0.7 1.7 0.0 0.1 0.1 0.1 0.4 1.3 0.1 0.0 1.1 0.0 0.1 1.6 0.1 0.0 0.6 0.1 0.4 1.5 0.1 0.1
28 26 14 0.8 0.4 0.1 0.2 0.1 0.0 1.2 0.1 0.3 0.0 0.1 0.0 2.5 0.1 0.2 0.1 0.0 0.0 1.3 0.2 0.2 0.1 0.1 0.0

F;patomg Mets
0.0 1.7 0.0 0.0
0.0 1.9 0.1 0.1
1.9 3.3 0.3 0.0
0.4 0.0 0.0 0.0
0.1 0.0 0.0 0.0

0.0 0.0 0.0 0.0 9.1 1.2 0.1 0.1 0.0 0.0 4.8 0.4 0.0 0.0 0.0 0.1
0.3 0.4 0.1 0.1 2.1 1.0 0.3 0.8 0.1 0.0 2.4 0.6 0.4 0.7 0.2 0.1
0.2 2.2 3.2 0.1 4.3 0.6 0.1 1.3 0.2 0.0 2.6 0.5 0.2 2.9 0.2 0.1
0.1 5.4 0.1 0.0 0.5 0.0 0.1 1.7 0.0 0.0 0.2 0.1 0.1 4.1 0.1 0.0
0.6 0.8 0.2 0.0 1.8 0.1 0.0 0.2 0.0 0.0 1.1 0.1 0.3 0.5 0.1 0.0

0.0 40 lE!=
Nets

07/26-28/83 2 2 2 0.0 1.0 1.0 13.5 3.5 19.5 . . . 5 4.0 7.5
08/23-25/83 3 3 3 0.3 1.3 2.0 8.7 3.3 11.3 0.0 0.3 1.3 10.3 6.3 6.0
09/27-29/83 3 3 3 0.0 4.7 15.0 14.7 4.7 0.3 1.5 3.3 38.0 5.3 1.3 0 . 0
11/01-03/83 3 3 3 0.3 1.3 9.0 2.3 1.0 0.3 0.0 3.0 7.3 0.7 1.0 0.0
11/29- 3 3 3 1.3 1.7 3.0 0.7 0.3 0.0 1.3 1.3 7.7 1.3 0.0 0.0

04/24-27/84 4 4 4 1.5 4.3 11.5 1.3 1.0 0.3 1.5 2.5 11.0 0.3 0.3 0.3
05/30-31/84 4 4 4 0.0 6.5 7.3 3.5 1.0 6.8 1.0 7.3 7.5 4.0 1.5 2.8
06/26-28/84 4 4 4 0.8 3.5 7.0 7.5 4.8 6.8 0.3 5.0 3.0 5.5 2.5 7.0
08/13-22/84 10 10 10 0.0 1.7 3.5 12.8 2.8 8.0 0.1 1.8 1.99 13.3 4.6 5.9
10/11-15/84 - - -  --- ----- 10 , _ _ --- --- 0.0 3.6 21.6 3.8 0.5 0.3

05/14-21/85 6 10 10 0.0 4.5 11.2 2.4 1.2 4.0 0.0 3.8 13.8 1.4 1.8 3.8
08/14-20/85 10 10 10 0.6 3.3 9.5 11.2 1.7 4.7 0.0 1.4 4.0 10.8 2.7 2.8
10/31- 10 10 5 0.0 3.9 6.8 2.8 1.0 0.4 0.1 2.2 4.3 2.3 1.0 0.1

11/05/85

1.4 0.1 0.0 0.6 0.1 0.0 1.1 0.1 0.0 1.7 0.1 0.0
0.9 0.0 0.0 1.5 0.1 0.1 0.4 0.1 0.0 2.0 0.1 0.0
3.5 0.1 0.3 1.1 0.0 0.0 2.8 0.2 1.3 2.9 0.1 0.1
3.3 0.1 0.9 0.1 0.1 0.0 2.4 0.2 0.6 0.1 0.0 0.0
0.7 0.1 0.0 0.0 0.0 0.0 0.7 0.1 0.1 0.0 0.0 0.0

0.0 2.0 2.0 3.0 4.0 10.0 0.0 2.3 1.5 7.0 3.8 12.0
0.0 0.7 0.7 6.0 5.7 6.0 0.1 0.8 1.3 8.3 4.1 7.8
2.. 3 3.7 22.0 3.3 0.3 0.0 1.1 3.9 25.0 7.8 2.1 0.1
0.3 2.3 13.7 3.7 0.7 0.3 0.3 2.2 10.0 2.2 0.9 0.1
0.3 2.0 6.7 0.3 0.0 0.0 1.0 1.7 5.9 0.8 0.7 0.0

0.0 8.0 16.8 2.0 1.5 2.5 1.0 4.9 13.1 1.2 0.9 1.0
0.3 2.3 4.5 4.3 0.8 1.9 0.4 5.3 6.4 3.9 1.1 3.0
0.3 5.8 7.5 4.0 3.8 9.0 0.4 4.9 5.8 5.7 3.7 7.6
0.2 0.7 3.7 3.9 3.7 4.3 0.1 1.4 3.1 9.1 3.7 6.1
0.7 5.5 23.3 5.9 1.1 0.3 0.3 3.4 22.3 4.6 0.8 0.3

0.2 5.6 13.3 2.5 1.9 1.9 0.1 4.7 13.1 2.0 1.7 3.1
0.2 3.3 4.7 8.1 4.3 6.2 0.3 2.7 5.1 10.0 2.9 4.6
0.6 4.2 ii.8 1.2 1.2 0.4 0.2 3.8 6.8 2.3 1.0 0.3

a’ E = Emery area, M  = Murray area, s = Sullivan area
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Appendix El. Length frequency diagrams 
floating and sinking gill 

for westslope cutthroat captured in 
nets in Hungry Horse Reservoir in the 

spring and fall, 1984 and 1985. 
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Appendix E2. Length frequency diagrams for bull trout captured in floating and 
sinking gill nets in Hungry Horse Reservoir in the spring and 
fall, 1984 and 1985. 
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Appmdix p3. Length frequency diagrams for mountian whitefish captured in 
floating and sinking .gill nets in Hungry tlorse Reservoir in the 
spring and fall, 1984 and 1985. 
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AppendixE4- Length frequency diagram for northern squawfish captured in floating 
and sinking gill nets in Hungry Horse Reservoir in 1984 and 1985. 
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Appendix B. Length frequency diagram for large scaled 
suckers and longnose suckers captured in 
floating and sinking gill nets in Hungry 
Horse Reservoir, 1984 and 1985. 
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Appendix Fl. Length frequency diagram of juvenile 
cutthroat trout caught in downstream 
trap in Hungry Eorse Creek, July and 
August 1984. 
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Appendix E2. Length frequency diagram of juvenile cutthroat trout caught in 
downstream trap in Hungry Horse Creek, June through September 1985. 
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Ap;wrdix Gl. Rqqhg a-13 return infos.mtim foe westslop cutthroat and ‘bull trout tn9sad in tria&xies to ihgry :IOCBO Xz3ervoir 
and Sourh Fork Rivst, 1983. 

Date Date 

:MhOd 
Of 

Recapture 

Disbnce 
:4oved 
(k.nl 

6-16-83 
6-24-03 
6-20-83 
7-3-83 

zi8’ 

3:::t: 
7-24-83 
7-28-83 
a-2-83 
6-15-83 
6-16-83 
6-23-03 
6-24-83 
7-28-83 
7-30-83 

Enccy cr. 
Dnecy cr. 
Dnecy Cr. 
Etnery cr. 
Hungry Horse cc. 
-4;Y$3p 

lrrwac T&n cr: 
bwec n&l cr. 
Lower WI\Jin Cr. 
uwer T&n Cr. 
Hucray Cr. 
Yuctay Cc. 
North Fork Log3n cr. 
North Fork Logan Cr. 
6ulliVk7 Cr. 
sullivdn cc. 

170 
135 
146 
142 
340 
368 
380 
200 
255 
234 
232 
106 
340 
172 
145 
200 
163 

6-16-83 Tent cc. 333 
6-21-83 Tent cc. 367 

8-l-83 SUlliVM cc. 194 

N 
3 
J 
A 
A 

P 

: 
J 
J 

J” 
J 
J 
J 

A 
A 

J 

6-1-83 
7-20-63 
U-29-83 
%3-83 
12-1583 
7-23-83 
7-26-83 
a-31-63 
7-26-83 
8-2-83 
9-21-83 
6-29-83 
6-29-83 
a-30-03 
O-24-83 
a-21-03 
9-29-83 

6-U-83 
- 

Enecy Cr. 
lbgry Horse Res.--hery 33y 
Hungry Horse Res.-becy Bay 
Enery cc. 
muth of Clark Cr. 
l&ngrf Horse Rso. 
Nouth of Lwer Win Cc. 
Inlet of S. fbrk River 
Youth of bfer Win Cr. 
:4outh of Lcndec Win Cr. 
Inlet of S. Pock River 
muth of Hungry Nosse Cr. 
:4outh of [root Johnny Cr. 
:4outh or sul11van cc. 
auth of Lid Cc. 
91111ivdn Cr. 
Hungry Homa Res.-aevils 

Corkscrew Aree 
Riverside Boat Landing 
Hungry Horse Racr.--Devils 

Corkscrew Area 

‘150 
169 
266 

‘178 
‘368 
- 

-368 
‘203 
-252 
-229 
‘254 
- 

203-229 
‘178 

-- 
-373 

- Hunqcy Horse Re3.-Devil3 ‘203 
Corkscrew Area 

Angling 
Gill Set 
Gill Vet 
krsllns 
Gill Net 
fW in9 
h9lh9 
Angling 

E$k: 
Angl inq 
Angling 
h9lh9 
lhgl ing 
h91 in9 
Angling 
Gill Net 

- 
+ZN - 
-0s:: 
00:; 

-8.4 
-18.8 s 
+14.5 
-9.3 

-28.2 
-- 

An91 b9 
Gill Xet 

+3.7 
+2&S 

Gill Net +5.2 

--.-- -____ _- ___v --- 
.- -______ ---_--. ._ -- - - 

J/ J-Juvenile fish; A-AcUt fLh 

id t is uye3srvoic movexnt; - iS dObWCeS3tVOiC iIkYJm@Xlt 



Ap?a-~dix G2. l'%ggiaq and return informtion of juvenile :,!eatslope cutthrmt tag@ in cribu'aries 
to Hungry IIocse Reservoir (KR) and South Fork iliver, 1984. 

bcatim 
Lmgth 

h-4 !&ate 

u mt.3 
Yethod DistL?ce 

Length of xoved 
Loc3tion m) Recqture (XT) 

7-9-94 bery Cr. 135 8-?-84 -- 
7-25-84 

+2.& 
Enery Cr. 

HYX-Xcuth of Lost Johmy 
170 e-30-84 !?ounded Buck Cr. 

Angli-lg 
-- 

J-20-84 Forest Cr. 165 8-27-84 Sullivan Cr. 
Angling -+4.9 

-190 
7-23-84 Forest Cr. 170 WI-84 

k-131 ing +4.0 
HHR--%ut!! of Graves Cr. -- 

g-7-03 
-4.8 

bhngry 9orse Cr. 148 7-21-84 
7-5-84 Hungry Horse Cr. 

Huhgry Horse Cr. Tra? 
Angling 

206 - 
152 7-21-84 

TT3p 
HHR--:buth of Lost -153 bgling +2.3 

7-11-84 
Johnny cr. 

Hungry Horse Cr. 175 7-15-84 ~--'~lou~~ of Hungry -- Angliq 0.5 
Horse Cr. 

7-12-84 Hungry Horse Cr. 182 J-15-34 HX7'louth of Huxjry -- pngling 0.5 
HOKS~ Cr. 

J-31-83 Lmer 'idin Cr. 210 6-28-84 EE+-Sulliv~~ Are3 283 
8-l-03 

Gill :Jet 
Lower Tdin Cr. 

-5.2 
181 4-26-84 WI+-Sullivan Area 239 

7-14-84 
Gill Net -12.9 

Lover Tdin cr. 227 7-14-84 Iawer Ibin cr. 227 
J-31-83 Sullivan Cr. la0 6-28-84 %I%-Sullivm Are3 

Fngling -- 
262 

8-8-83 Sullivan Cr. 
Gill iJet 4.0 

202 5-31-84 iEn-+lur Are3 
7-23-84 

ray 290 Gill Net 
Wheeler Cr. 

-24.1 
155 9-S-84 Sullivan Cr. - 

7-23-84 rheeler Cc. 152 +4.9 9-5-84 
Sullivan Cr. 

Angling 
-- Angling +4.0 

__- _ 

d + is up-reservoir xwewnt, - is dowz~-rivsc resavoir inovenent 



Appendix G3. Tagging and return information of adult westslope cutthroat and bull trout tagged in tributaries
to Hungry Horse Reservoir (HHR) and South Fork River, 1984.

Date

Tagging Data

Location
Length
(mm) Date

__

7-11-84
6-24-83
7-3-83
6-28-84
7-7-84
7-2-84
7-3-84
7-7-84
7-4-84
7-4-84
7-6-84
7-11-84
7-13-84
7-13-84
7-17-84
8-9-83
6-15-83
6-17-83
7-12-84
5-9-84

5-2-84
8-8-83
6-18-83
6-22-83

5-9-84

Forest Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Hungry Horse Cr.
Lower Twin Cr.
Murray Cr.
North Fork Logan Cr.
Quintonkon Cr.
Rwervoir--Mouth of

Sullivan Cr.
Reservoir--Upper end
Sullivan Cr.
Tent Cr.
Tent Cr.

Reservoir--Mouth of
Sullivan Cc.

388
378
386
390
397
368
369
319
391
284
371
357
355
351
373
297
351
340
378
370

255
387
360
392

559 * W *  8 - 2 9 - 8 4  Quintonkon Cr.

9-2-84 Murray Bay
5-28-84
5-23-84

Hungry Horse Cr. Trap
Hungry Horse Day

10-23-84 Hungry Horse Day
7-18-84
7-5-84

Hungry Horse Day
Hungry Horse Bay

7-8-84
7-15-84

Hungry Horse Bay
Hungry Horse Bay

J-15-84
7-27-84

Hungry Horse Bay

7-12-84
Hungry Horse Cr. Trap

7-15-84
Hungry Horse Bay

7-21-84
Hungry Horse Bay

7-15-84
Hungry Horse Day
Hungry Horse Day

7-21-84
7-l-84

Hungry Horse Bay
H.H.R.-Lid Cr. Area

7-9-84
5-19-84

Hungry Horse Cr. Trap
North Fork Logan Cr.

7-15-84 Sullivan Cr.
5-31-84 H.H.R.--Emery Area

7-?-84
6-16-84
6-25-84
7-8-84

S.Fork River--Log Landing

Hungry Horse Cr. Trap
H.H.R.--Mouth of Deep Cr.

Location

Method Distance
Length of Moved
(mm) Recapture (km)

---
390
--
-430
- -

--
--
-
204
- -
--
-

-
367
- -

-390
-365

-340
-390
380

-415

-

Angling
Trap
Angling
Angling
Angling
Angl ing
Angling
Angling
Angling
Trap
Angling
Angling
Angling
Angling
Angling
Angling
Trap
Angling
Angl i n g
Gill Net

-22.7d
--

0.5
0.5
0.5
0.5

i-:
0.5
-

0.5
0.5
0.5
0.5

-520.:
-18.8
-

-1.0
-48.0

Angling
Angling
Trap
Angling

+3.0

-14.8
-5.6

Angling -6.0

_________ __________ ___ ____ ____

a/ + is up-reservoir movement; - is down-reservoir movement

m

J



Appendix G4. Tagging and return information for westslope cutthroat tagged in tributaries to
Hungry Horse Reservoir and South Fork River, 1985.

TAGGING DATA

Length
Date Location mm  
6/22/83 Murrav Creek 357
7/02/83  Hungry Horse Creek 322
6/30/84  Hungry Horse Creek 336
6/30/84 Hungry Horse Creek
6/30/84 Hungry Horse Creek
7/07/84
7/01/84

Hungry Horse Creek
Hungry Horse Creek

7/01/84 Hungry Horse Creek
7/01/84 Hungry Horse Creek
7/07/84 Hungry Horse Creek
7/04/84 Hungry Horse Creek
7/04/84 Hungry Horse Creek
7/05/84 Hungry Horse Creek
7/07/84 Hungry Horse Creek

392
366
367
382
370
380
372
370
290
350
403

7/06/84  Hungry Horse Creek 369
7/06/84  Hunqiv Horse Creek 387
7/08/84 Hungry~ Horse Creek 376
7/08/84 Hungry Horset Creek 323
7/09/04  Hungry Horse Creek 365
7/10/84 Hungry Horsec Creek 399
7/11/84 Hungry Horse Creek 332
7/11/84 Hungry Horse Creek 376
7/11/84 Hungry Horse Creek 382
7/12/84 Hungry; Horse Creek 350
7/13/84 Hungry Horse Creek 359
7/14/84 Hungry Horse Creek 379
7/16/84 Hungry Horse Creek 375
7/16/84 Hungry Horse Creek  410
7/17/84
7/20/84
7/20/84
7/23/84
7/23/84
7/24/84
6/28/85
7/11/85
5/02/84

Hungy Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry H o r s e  Creek
Hungry Horse Creek
HHR-Sullivan Area

380
344
399
403
373
420
393
378
255

9/25/84 HHR-Sullivan Area 362
9/25/84 HHR-Sullivan Area 261

RETURN DATA
Method Distance

D a t e
5/27/85
7/05/85
6/13/85
7/01/85
6/28/85

z%F5
6/18/85
6/26/85
5/27/85
6/28/85
7/01/85
7/01/85
7/07/85
6/25/85
6/19/85
7/02/85
6/29/85
6/23/85
5/27/85
7/03/85
6/30/85
?/??/85
5/22/85
5/27/85
6/27/85
6/25/85
6/26/85
5/22/85
7/05/85
6/23/85
5/27/85
7/13/85
7/12/85
7/20/85
8/17/85
7/04/85

Leng t h Of Moved
Location__________ __mm___ recapture__ ____km___
Mouth of Clayton Creek -356 Angler
Hungry Horse-Creek
Hungryy Horse Creek
Hungryv Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
H u n g r y Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hugnry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
H u n g r y Horse Creek
Hungry Horse Bay
Hungry Horse Creek
Hungry Horse Creek

-- ? ---
Hungry Horse Bay
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Bay
Hungry Horse Creek
Hungry Horse Creek
Hungry Horse Bay
Hungry Horse Creek
Hungry Horse Creek
H H R  - Elk Island
H H R  - Murray Arae
HHR - log landing

374
364
398
374
375
373
373
393

-380
377
324
360

-381
370

‘Trap
T r a p
Trap
Trap
T r a p
T r  a p
Trap
Trap
Angler
Trap
T r a p
Trap
Angler
Trap
Trap
Trap
T r  a p
Angler
Angler
T r  a p
T r  a p
Angler
Angler
Angler
Traip
Trap
Trap

396
377
343

-368
-393
3.15
380
400

-330
-360
386
381
411

-356
353

Angler
T r a p

-397
37 5
375

Angler
Angler
T r a p
Trap
Angler
Angler
Angler

-305
-356

8/18/85 HHR - Sull. A r e a 370 Angler
6/14/85  S.Fk.R., between -305 Angler

Sp.Bear & Twin Cr.

+1
--
--
--
--
--
--
--
--
--
--
--
--
--
--
-
--
--
--
0.5
--
--
--
0.5
--
-
--
--
0.5
--
--
--
--
--

+18.8
+18.8

0.5
-2.9

+22 .7

G-4



DATA
Method Distance

Data___
5/20/85
6/30/84
7/07/84
7/01/85
7/09/85
5/02/84
5/02/84
5/28/85
5/29/85
7/18/84
7/30/84
6/12/84
7/17/84
6/17/85

6/17/85

6/06/85

6/12/85

5/28/85

5/29/85
6/20/85

6/15/85
7/19/84
7/22/84

5/20/85

5/22/85

5/29/85

Length Length of Moved
Location __________ __mm__ Date___ Loction__________mm__ recapture __km__
HHR-Sullivan Area 420 6/20/85 Sullivan Creek -406 Angler +6.4
HHR-Sullivan Area 352 5/31/85 Mouth of H.H.Creek 354 Angler
HHR-Sullivann Area 364 6/l/85 HHR - Riverside Bay 362 Angler
HHR-Sullivan Area 380 9/02/85 H H R - Fire Island - - Angler
HHR-Sullivan Area 374 10/5/85 H H R - Lid Creek 380 Angler
Hungry Horse Creek 336 8/25/85 HHR - Riverside Bay 315 Angler
Hungry Horse Creek
Hunqrv Horse Creek 304 7/21/85 S.Fk.R.-near Soldier Cr. 313 Angler

378 7/07/85 Wheeler Creek
285 5/17/85 HHR - Murray Area
147 5/14/85 HHR - Sullivan Area
378 8/16/85 HHR - Flossy Creek
252 5/27/85 H H R - Lid Creek
285 6/30/85 same as tagged

Hungry Horse Creek
Forest Creek
Sullivan Creek
Hungry  Horse Creek
Forest Creek
S.Fk.R. - 2mi below

Sp. Br. Riv.
S.Fk.R. - mouth of

Sp. Br. Riv.
S.Fk. R. - mouth of

sp. Br. Riv.
S.Fk.R. - mouth of

L. Twin Creek
H H R  - Sull. Area

387 Angler
322 G.N.
168 G.N.

-330 Angler
-406 Angler
--- Angler

- - Angler

--- Angler

-337 Angler

-292 Angler

-351 Angler
303 Angler

-330 Angler
-330 Angler
345 Trap

0.5
+15.1
+9.5

+10.4
-26.4

+20.8
0.5

-22.7
-6.4

+16.1
-31.0

--

H H R  - Sull. Area
Hungry Horse Creek

Hungry Horse  Creek
Spotted Bear River
Forest Creek

H H R  - Sull. Area

H H R  - Sull. Area

H H R  - Sull. Area

286 6/17/85 same as tagged

360 6/14/85 same as tagged

325 6/29/85 S.Fk.R. - mouth of
L. Twin Creek

324 7/27/85 S.fk.R. - below
main Rd. Bridge

365 7/01/85 Sp. Br. Riv.
372 10/13/85 HHR-Devils

Corkscrew Cr.
362 7/07/85
253

Hungry Horse Creek
7/06/85 same as tagged

305 6/30/85 Hungry Horse Creek

**********  DV **********

357 6/22/85 S.Fk.Riv,
near Soldier Cr.

550 7/26/85 S.Fk.Riv -
pool below gorge

611 7/01/85 S.Fk.Riv -
at foot bridge

-343 Angler
--- Angler

-737 Angler

--

--

+28.0

+34.3
+42.8

--
-

-41.5

+20.8
+49.9

+49.2

G-5



Append ix G5. Tagging and return information for westslope cutthroat trout tagged in the upper South Fork of
the Flathead River (SFFR) in 1985.

Method Distance
Length Length of Moved

Date_____ Location______________ ___mm___ Date_____ L o c a t i o n _ _ _ _ _ _ _ _ _ _ _  ___mm__ recapture ___km___

7/17/85
7/18/85
7/l8/85
8/5/85
7/19/85
7/17/85
7/19/85
7/19/85
7/18/85
7/19/85
7/19/85

SFFR Near Black Bear Creek
SFFR Near Black Bear Creek
SFFR Near Black Bear Creek
SFFR Near Black Bear Creek
SFFR Near White River
SFFR Near Whtie River
SFFR Near White River
SFFR Near White River
SFFR Near Youngs Creek
SFFR Near Youngs Creek
SFFR Near Youngs Creek

*******************Adults******************

294 7/2/85 SFFR Near Balck 3ear Creek
252 8/9/85 SFFR Near Black Bear Creek
321 8/6/85 SFFR Near Black Bear Creek
307 9/2/85 SFFR Near Balck Bear Creek
300 SFFR Near White River
350 8/20/85 SFFR Near White River
300 8/8/85 SFFR Near White River
260 8/21/85 SFFR Near Gordon Creek
284 8/15/85 SFFR Near Gordon Creek
253 8/15/85 SFFR Near Youngs Creek
344 8/15/85 SFFR Near Youngs Creek

7/17/85
7/17/85
7/18/85
7/18/85
7/19/85
8/5/85
7/18/85
7/19/85
7/19/85
8/5/85
7/19/85

***************Juveniles***************

SFFR Near Black Bear Creek 225 8/11/85 SFFR Near Black Bear Creek
SFFR Near Black Bear Creek 222 8/16/85 SFFR Near Black Sear Creek
SFFR Near Black Bear Creek 250 8/9/85 SFFR Near Black Bear Creek
SFFR Near Black Bear Creek 243 8/9/85 SFFR Near Black Bear Creek
SFFR Near Black Bear Creek 250 8/9/85 SFFR Near Black Bear Creek
SFFR Near Black Bear Creek 222 8/11/85 SFFR Near Black Bear Creek
SFFR Near Black Bear Creek 246 8/3/85 SFFR Near Independence Park
SFFR Near Black Bear Creek 203 8/21/85 SFFR Near Independence Park
SFFR Near Black Bear Creek 225 8/7/85 SFFR Near Independence Park
SFFR Near Black Bear Creek 220 9/16/85 SFFR Near Sig Prairie
SFFR Near Youngs Creek 246 8/15/85  SFFR Near Big Prairie

--
--
--
--
--
--
--
--
--
--
--

--
--
-

--
--
--

--
--

Angler
Angler
Angler
Angler
Angler
Angler
Angler
Angler
Angler
Angler
Angler

0
0
0
0
0
0
0

+35 W

-6 A

0
0

Angler 0
Angler 0
Angler 0
Angler 0
Angler 0
Angler 0
Angler +2
Angler +2
Angler +2
Angler +37
Angler -8
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Appendix Xl. Relationship between flow (cfs) and velocities
at the upstream and downstrmm ends nf Harris and
McNernic creek culverts in 1984 and 1985.
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.@endix ~2. Relationship between flow and velocities at the upstream
and downstream ends of Xurray Creek culvert for 1984 and
1385.
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