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SUMMARY
INTRODUCTION

A one~year aquatic biology baseline study was conducted
between May, 1988, and May, 1989, to meet permitting
requirements associated with the Montana Project (MP) in the
Cabinet Mountains. The goals of the aquatic program were to
assemble a database for physical habitat, benthic
macroinvertebrates and periphyton, and fisheries in streams
within and adjacent to potential development areas.

A draft aquatic biology study plan was reviewed and revised
several times by personnel representing the U.S. Forest
Service (FS), Montana Department of State Lands (MDSL),
Montana Department of Fish, Wildlife, and Parks (MDFWP), the
Montana. Department of Health and Environmental Sciences,
Water Quality Board, and the proponent. The finalized
aquatic biology study plan was then endorsed by the Kootenai
National Forest.

A draft fisheries study plan was developed based on site
visits and discussions with representatives of the MDFWP,
FS, and the proponent. This plan was then modified
following reviews from these agencies and subsequent field
meetings. Fieldwork for the baseline study was conducted
between August and mid-November to meet permitting
requirements associated with the MP. All fieldwork was
conducted under the supervision ¢f the MDFWP. Objectives of
the field program were to determine species composition, age
structure, relative numbers, population estimate by age
group, approximate level of bull trout and whitefish
spawning, and baseline heavy metals content of fish tissues
in Libby Creek.

STUDY AREA

The MP aquatic biology and fisheries study areas were
located in northwest Montana, south-southwest of Libby and
northeast of Noxon in the Kootenai National Forest. When
the study plans were developed, the proponent was evaluating
facility siting in three drainages, East Fork of Rock Creek,
Libby Creek, and Ramsey Creek, and tailings sites in
adjacent areas. Impact assessment required that appropriate
data be collected in each of these three drainages plus
adjacent reaches of Poorman, Little Cherry, and Bear Creeks.

METHODS

Physical habitats were evaluated using the U.S. Forest
Service (1985, 1988) General Aquatic Wildlife System (GAWS)
level 3 assessment. The level 3 survey is the basic survey
for prescriptive planning of stream habitats and Forest Plan
implementation. It uses a series of transects stratified by
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stream reach and station to measure habitat parameters and
ig intended for use where non-natural alteration of aguatic
habitats is predicted.

Aquatic biclogy data were collected from 18 reaches in the
S8ix study area streams. Locations of sample reaches were
based on their relative location to disturbance sites and
their suitability as spatial control or treatment reaches.
When possible, biological and physical sampling sites were
located near hydrology and water quality stations to obtain
maltiple discipline data for most sites.

Fish populations in Libby, Ramsey, Poorman, Little Cherry,
and the East Fork of Rock Creeks and Rock Lake were sampled
using backpack electroshockers, an electrofishing boat, gill
netting, and hook and line. Spawning was assessed from
electroshocking results and from visual searches along Libby
Creek. Heavy metals analyses were conducted at Montana
State University, Bozeman, and the Department of Health and
Environmental Sciences, Helena.

RESULTS AND DISCUSSION
Physical Habitat

Within the study area, 24 stream reaches were identified and
classified by major geomorphic features. Most stream
reaches were characterized as having moderate to high
gradient, predominantly large cobble and boulder substrate,
and excellent riparian habitat. Bedrock outcroppings, which
delineated stream reaches and controlled bedload transport,
were important features throughout the study area. Timber
recruited to the stream channel had a major influence on
habitat quality since it provided most of the instream cover
and pool habitat within the study area.

The principal products of the GAWS level 3 assessment
included the riparian habitat condition rating, habitat
condition index, and habitat vulnerability index. The three
most useful indices generated from the model, riparian
habitat condition, habitat condition (HCI), and habitat
vulnerability (HVI) are summarized in the draft report.
Riparian habitat condition, an index of habitat quality on
the banks of streams, is average to excellent for project
area streams. All reaches except reach 4 of Libby Creek
were rated good or excellent. The habitat condition index
is a general measure of fish habitat quality. Values for
this index range from average to good for study area
streams. The habitat vulnerability index (HVI) is a measure
of a stream's susceptibility to damage from management
activities. Stream reach HVI's varied from low to high,
with the Upper Bear Creek reach (#4), the upper Ramsey Creek
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reach (#4), and Rock Creek Meadows (#3) ranked as highly
vulnerable.

Aquatic Macroinvertebrates

The study area streams supported a sparse, but diverse
macroinvertebrate fauna that was indicative of very good
water quality. Macroinvertebrate densities averagsd
approximately 180 organisms per Hess sample (0.1 m“) in
October, 1988, and approximately 250 organisms per Hess
sample in August, 1988 and April, 1989. A spate, which
occurred immediately prior to collection of the October
samples, had a distinct impact on macroinvertebrate density
and community structure. The low macroinvertebrate density
and community biomass that typified most stations was
attributable to the inherent productivity and extreme
discharge patterns that prevail within the study area. By
comparison, most Montana streams support more abundant and
productive benthic faunas.

One hundred forty-four macroinvertebrate taxa were
identified during this investigation. Diptera, with 55
taxa, were the most diverse group. Caddisflies, stoneflies,
and mayflies were also well represented, with a combined
total of 66 taxa. Mayflies, dipterans, and stoneflies were
numerically dominant on each sampling date, accounting for
approximately 85% of the fauna. Most of the taxa in the
study area were considered intolerant of fine sediments,
heavy metals, and organic pollution.

The nine indices used to characterize macroinvertebrate
assemblages indicated extremely high water quality in each
of the study area streams. Differences in parameter values
between stations were generally small, and were attributed
to differences in stream order, microhabitat diversity,
productivity, and variable sampling efficiency due to
substrate particle size, rather than water quality.

Periphyton

August and October, 1988, periphyton samples have been
identified by Dr. John Priscu, Montana State Unjversity,
Bozeman. Analyses of April, 1989, are ongoing. A complete
periphyton results and discussion section will be submitted
as a supplement to this report upon completion in late June
or early July, 1989.

Fisheries Species Composition

Bull trout, rainbow trout, and sculpins were collected in
Libby Creek and its tributaries. Bull trout, westslope
cutthroat trout, and hybridized westslope cutthroat trout
were collected in the East Fork of Rock Creek drainage. The
MDFWP have designated bull and genetically pure westslope
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Periphyton

(This section supercedes the Periphyton section on page viii
of the final Aquatic Biology report.

Periphyton sampled in study area :treams during August and
October, 1988 and April, 1288, was sparse, but character-
istic of high—elevation mountain streams. Chlorophyta and
Cyanophyta algae occurred throughout the study area where
Zygnema and Oscillatoria were the most abundant and
widespread genera.

Diatoms were present in all periphyton samples, but were
relatively sparse. Total species richness for all streams
was 49, 44, and 392 taxa in August. October, and 2April
samples, respectively. Achnanthes minutissima was the most
abundant taxon at most stations on each date. Species
richness was low, particularly in headwater reaches. In
general, diatom taxa were typical of clean, soft-water
Montana streams.
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cutthroat trout as species of special concern in Montana
because of their numbers and distribution statewide. Fish
previously sampled from the East Fork of Rock Creek have
been electrophoretically identified as genetically pure
westslope cutthroat trout; however, this population was
considered by Huston (1988) to be subject to genetic
invasion.

Fish Populations, Age, and Growth

Study area creeks are primarily first or second ordex, high
mountain streams with characteristically low productivity.
Resulting fish populations are composed of moderate
densities of small, young fish. Densities and age classes
of fish were estimated by species for each sampling reach.

Spawvming

The mid-October, 1988, survey of streams for bull trout
redds was cancelled because of stream flooding and scouring
immediately preceding the survey. Nearly 22 miles of Libby,
Ramsey, and Poorman Creeks were surveyed for bull trout
redds in October, 1989. Two redds made by bull trout that
apparently migrated from the Kootenai River were located in
upper Libby Creek along with nine redds made by resident
bull trout. No redds were located in lower Libby, Ramsey,
or Poorman Creeks. Two large, non-resident bull trout were
observed in Libby and Ramsey Creeks. Bull trout recruitment
in study area streams is by low numbers of older residents
and low numbers of larger fish from the Kootenai River.

No spawning or spent bull trout were observed in the 11.46
mile portion of Lower Libby Creek during the mid-November
mountain whitefish survey, nor were any schools of spawning
whitefish located. Mountain whitefish are also thought to
move up Libby Creek from the Kootenai River for fall
spawning. Fall anadromous movements up Rock Creek from
Cabinet Gorge Reservoir are annually restricted by the creek
drying up in mid- to late summer.

Heavy Metals

Twenty-four rainbow trout collected from the Libby Creek
cumulative effects sampling reach (LB-1) were analyzed to
establish baseline heavy metals content. Muscle or liver
tissue was analyzed at Montana State University or the
Montana Department of Health and Environmental Sciences for
mercury, zinc¢, cobalt, copper, and lead levels. Mean metal
levels for all 24 fish were 0.19, 30.1, 1.9, 6.5, and <0.5
ppm, respectively. Metal levels were generally similar to
those reported from fish in other Montana streams.
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1.0 INRTRODUCTION

The Montana Project (MP) is the proposed development of a
silver-copper deposit in the Cabinet Mountains, southwest of
Libby and east of Noxon, Montana (Figure 1.1). The develop-
ment would consist of mine portals and addits, a processing
plant, tailings pond, power transmission line, haul and
access roads, and ancillary facilities. At present, three
potential plant sites, two tailings sites, and two transmis-
sion line corridors are being evaluated.

The ore deposit is located below the Cabinet Mountains
Wilderness, managed by the U.S. Forest Service (USFS).
Mineral resource develcopment will require the preparation of
an Environmental Impact Statement (EIS). 1In April 1988
Western Resource Development Corporation (WRD) was hired to
conduct the environmental baseline studies, including fish-
eries and aquatic biology, to be used for the EIS analyses.
This report presents results of the baseline aquatic biology
and fisheries investigations which will be used for subse-
quent impact assessment, alternatives analysis, and develop-
ment of mitigation measures that are part of the EIS
process.

Draft study plans were prepared based on: (1) the Montana
Metal Mine Reclamation Act (MMMRA), the Montana Environmen-
tal Policy Act (MEPA), the National Environmental Policy Act
(NEPA), guidelines to these Acts, interactions with the
Kootenai National Forest, the Department of State Lands
(MDSL) and Montana Department of Fish, Wildlife, and Parks
(MDFWP), and MDSL guidelines for metal mines; (2) a prelimi-
nary review cof pertinent, existing resource inventory data
for the project area; (3) accepted baseline study plans for
a similar, adjacent underground mine proposed for the area;
and (4) discussions and site visits with state and federal
resource and regulatory agency personnel.

The aquatic biology study plan was then reviewed and revised
several times by personnel representing the USFS, MDSL,
MDFWP, and Montana Department of Health and Envirommental
Sciences, Water Quality Bureau based on May 4 and 5, 1988,
site visits, experience of agency personnel and their inter-
pretation of baseline study requirements, and modification
in proposed development plans. The finalized aguatic
biology study plan (Appendix 6.1), endorsed by the Kootenai
National Forest, was then implemented in 1988/89.

The fisheries study plan was cooperatively developed during
office and field meetings by personnel representing the U.S.
Forest Service, MDFWP, and the proponent. The finalized
study plan, endorsed by the Kootenai National Forest, is
contained in Appendix 6.2.
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Fieldwork for the fisheries study was conducted by MDFWP,
Region One Fisheries Division, under contract to Noranda.
Data analyses and subsequent office work were conducted by
the same personnel under supervision of WRD. '
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2.0 PROJECT DESCRIPTION AND ENVIRONMENTAL SETTING

2.1 PROJECT DESCRIPTION

This baseline study was initiated by U.S. Borax as part
of the licensing requirements for the development and mining
of a silver/copper deposit located underneath the Cabinet
Mountain Wilderness Area in the Kootenai National Forest,
Sanders and Lincecln counties, Montana. Whereas the State of
Montana, Department of State Lands, and the Kootenai
National Forest have primary. responsibility for permitting
these activities, the two agencies and U.S. Borax developed
a Plan of Study that defined the nature and extent of the
baseline work. This work was initiated in the spring of
1988 and has been conducted in accordance with the terms of
the Plan of Study.

A number of alternative sites (Figure 2.1) were identi-
fied for portals, processing plant, tailings disposal and
ancillary facilities. The area encompassing and adjacent to
these sites then became the focus of the baseline work.

In September 1988 Noranda Minerals Corp. and Montana
Reserves formed a venture and purchased the silver/copper
deposit from U.S. Borax and continued with project develop-
ment under the "Montana Project" name. Noranda Minerals
Corporation (Noranda) was designated the project manager.

Noranda continued to build from the data and informa-
tion that had been generated by U.S. Borax and after review-
ing the many alternative sites developed the proposed mining
program detailed in the Application for a Hard Rock Operat-
ing Permit from the Montana Department of State Lands. The
application also serves as a proposed Plan of Operation to
the Kootenai National Forest. Basically, the application
describes a 20,000 ton per day operation accessed from two
(twin) portals in Ramsey Creek, a mill site located adjacent
to the Ramsey portals, a portal in Libby Creek, two portals
in the Rock Creek drainage for ventilation and emergency
access, and a tailing impoundment in the Little Cherry Creek
drainage. Access to the Ramsey Creek mine site would be
over the existing Bear Creek Road. A new transmission line
from Pleasant Valley to the mine site would provide electri-
cal energy for the operation. The total labor force is
expected to number approximately 400 people. These posi-
tions would be filled by hiring locally as much as possible.

2.2 LOCATION

The Cabinet Mountains, straddled by the study area, are
characterized by high glaciated peaks along a north-north-
west/south-southeast divide, a series of parallel sharp spur
ridges running northeast off the main divide, and topography
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shaped by glaciation and fluvial processes. Study area
elevations range from 3040 ft. along Libby Creek to 7938 ft.
at Elephant Peak. {

Libby Creek on the east side of the Cabinet Mountains
has two alternative plant sites named Libby Creek and Upper
Libby Creek. The Libby Creek alternative site is at an
elevation of 4,200 feet and the Upper Libby Creek site is at
an elevation of 4,400 feet. The Upper Libby Creek Valley,
‘which trends northeast, is generally less than 500 feet wide
and has steep slopes which rise to surrounding peaks in
-excess of 7,000 feet. Avalanche chutes are common in the
drainage and many extend across to the valley bottom. The
Libby Creek site is approximately 96 acres in size while the
Upper Libby Creek site, which has two small ponds, is about
51 acres.

The 54 acre Ramsey Creek alternative plant site is
located in Ramsey Creek, the drainage north of Libby Creek.
The elevation of the plant site is about 4,400 feet. Like
the Upper Libby Creek Valley, the Ramsey Creek Valley is
narrow, surrounded by steep slopes, and trends northeast.

- The Little Cherry and Poorman Creek tailings areas are
located about three and one-half miles northeast of the
Libby and Ramsey Creek plant sites. The area in which these
sites are located ranges in elevation from 3,400 to 3,800
feet. Little Cherry Creek bisects the northern portion of
this area and Poorman Creek is adjacent to the south. The
entire site contains numerous small ridges, intermittent
drainages, and drains to the northeast. Past continental
glacial activity has created a hummocky, poorly drained
topography in some areas. A utility corridor will connect
the preferred plant site with the preferred tailings alter-
native.

The town of Libby to plant sites transmission line is
about 22 miles in length, considering the terminus at either
Libby or Ramsey Creek plant site. The line begins at the
Pacific Power and Light substation north of the town of
Libby and proceeds south, crossing the Kootenai River, and
follows private roads which parallel Libby Creek. Approxi-
mately 13 miles south of town the transmission line crosses
U.S. Highway 2 and follows the Libby Creek Road to a point
just south of the tailings sites. From this point one
alternative proceeds up Libby Creek to a plant site and
another up Ramsey Creek to a plant site.

The Miller Creek to plant sites transmission line
begins at the Bonneville Power Authority transmission line
which crosses U.S. Highway 2 southeast of the study area
near Pleasant Valley. This transmission line runs north
along U.S. Highway 2 for about 4.5 miles to Miller Creek
where it turns west and follows the Miller Creek Road. When



the road ends, the transmission line continues west crossing
a 4,600 foot mountain and then heads northwest past Howard
Lake. Alternative branches then proceed up Libby and Ramsey
creeks. This line is about 18 miles in length with either
the Libby or Ramsey creek alternative.

2.3 GEOLOGY

The study area is within the northern Rocky Mountain
physiographic province, an area characterized by mountain
ranges and intermountain valleys. This area is underlain by
Precambrian meta sedimentary rocks of the belt series,
clastic rocks generally resistant to weathering (Veseth and
Montagne 1980). During the Pleistocene epoch of the Quater-
nary period continental glaciers covered most of the lower
elevations of the Cabinet Mountains and alpine glaciers
occurred in the stream valleys. During post-glacial time
volcanic ash resulting presumably from the Mount Mazama
eruption 6600 years ago covered the landscape (Nimlos 1980).
The differential deposition of volcanic ash, combined with
redistribution by precipitation, results in soil profiles
with variable depths of ash.

2.4 SOILS

The soils of the study area vary in age and degree of
development. The young soils associated with recent fluvial
and slope processes have little or no development and
surface horizons with varying accumulations of organic
matter. They may or may not be mantled by ash. These soils
generally have a sandy texture, abundant coarse fragments, a
pH of 5-6, and are infertile.

Intermediate aged soils have horizons which exhibit
alteration of the parent material through soil forming
processes. The parent material of these soils has been
altered through the accumulation, loss, or translocation of
soil constituents and has developed a structure. Weathering
of volcanic ash in the surface horizons results in develop-
ment of these soils. These soils range in age from at least
6600 years (Nimlos 1980) to early Wisconsin. These soils
are generally silt loams, infertile, have coarse fragments, -
and a pH of 5-6.

The tailings area has old soils which are probably
related to one of the pre-Wisconsin glacial advances. These
soils have thick subsurface horizons with accumulations of
silicate clays, and have developed strong structure and
distinct horizons and contain coarse fragments with substan-
tial weathering rinds. These infertile soils have a clay to
silty clay texture and a pH towards the high end of the 5-6
range.



2.5 CLIMATE

The study area is characterized by a Pacific maritime
climate modified by the inland continental location (USFS
1984). The prevailing westerlies carry moist Pacific air
masses inland, creating cloudy, warm, wet winters. During
summer, dry air masses of the prevailing westerlies create
dry and warm days with cool nights. The continental
location of the study area results in occasional cold
periods in winter and hot intervals in the summer (USFS
1984).

Elevation has a major influence on both temperature and
precipitation of the study area. Precipitation at 3,600
feet at the tailings area is approximately 30 inches but may
range to 80-90 inches on 7,303 foot Ojibway Peak near Rock
Lake (USFS 1984). The majority of the precipitation falls
during the November-January period. Most summer precipita-
tion is associated with convecticnal storms.

The mean annual temperature for Libby is 45°F (USFS
1984). About half the days in July and August have maximum
temperatures of 90°F or warmer. Summer nighttime lows are
commonly in the mid 40°F. Temperature inversions are common
in this area, which has a growing. season of 30-50 days
(Montagne et al. 1982). Extremely cold temperatures occur
when arctic air masses from Canada move into the region.
December and January are the coldest months of the year.

Both temperature and precipitation affect the vegeta-
tion pattern. At lower elevations, moisture is the dominant
controlling factor influencing the presence of a forest type
and at upper elevations temperature is the major factor
~(Daubenmire 1956}).

2.6 VEGETATION

In the late 1970‘s and early 1980’s the U.S. Forest
Service mapped forest habitat types in the Kootenai National
Forest. This mapping followed the classification of Pfister
et al. (1977) as presented in Forest Habitat Types of
Montana.

Six climax series with 15 habitat types occur within
the extensive study area. Climax series present include:
- Douglas fir (Pseudotsuga menziesii)
Grand fir (Abies grandis)
- Western red cedar (Thuja plicata)
- Western hemlock (Tsuga heterophylla)
- Subalpine fir (Abies lasiocarpa)



Each of the climax series are described from publica-
tions of Pfister (1974, 1977) and Cooper et al. (1987). See
the MP vegetation baseline report (WRDC 1989) for more
information. ‘

Fire and logging activities have dramatically affected
the presence, distribution, abundance, and dominance of tree
species in the study area .

The northern Rocky Mountains is a region of unusually
high fire occurrence in forested areas. Fires of varying
size and intensity have historically burned the study area,
sometimes destroying the entire forest and sometimes only
burning the ground litter. These fires have altered the
forest environment by fostering the establishment of new
seral communities and by selectively eliminating understory
species and those trees least adapted to fire. These seral
communities are often long-lived as development of the
climax community may require upwards to 500 years due to
advanced age of climax trees.

Seral trees are generally adapted to fire and distur-
bances. Western larch, ponderosa pine, and Douglas~-fir have
fire resistant bark and, along with white pine, winged/or
light seeds for easy travel to disturbed sites. Lodgepole
pine has serotinuous cones.. Species of Abies, Tsuga, and
Picea are likely to be killed by most fires as they have
thin bark and are susceptible to rot entering wounds
produced by fires.

Timbering practices also result in the creation of
seral communities. The logging of small, scattered patches,
followed by burning of residual material has created small
seral communities of varying ages throughout the study area.

Massive and successive fires often destroy tree seed
sources and result in the development of long-persisting
shrubland and forb fields. Most shrublands of the study
area are due to avalanches and not the past action of fire.

2.7 LAND USE

Major land uses of the study area include timbering,
mining, recreation, and agriculture. Timbering began in
this region in the late 1800's due to demands created by the
railroad and mining industries (USFS 1984). Timbering on
the lower elevation of the study area began in the 1960’s
and continues to present. Mining is also a historic land
use. Placer mining for gold occcurred in several locations
along Libby Creek in the late 1800’s and resulted in the
development of a few dwellings and ancillary facilities.
Silver was mined at the Heidelberg Mine in the Rock Creek
drainage in the 1950's. The principal recreation uses of
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the study area include hunting, fishing, hiking, backpack-
ing, camping, and cross country skiing and snowmobiling in
the winter. Livestock grazing is the only agricultural land
use. Grazing occurs only at lower elevations and is quite
limited.
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SECTION 3.0

METHODS



3.0 METHODS

The goal of the aquatic biology and fisheries programs was
to assemble a database for periphyton, benthic macro-
invertebrates, physical habitat, and fisheries in streams
within and adjacent to (upstream and downstream of) the
potential development areas. Streams included in the study
area were the East Fork of Rock Creek, on the west side of-
the Cabinet Mountains, and Libby, Ramsey, Poorman, Little
Cherry, and Bear Creeks on the east side (Map 7.1).

When the MP plan of study was prepared, the proponent was
considering potential plant site development altermnatives
near the headwalls of Libby, Ramsey, and the East Fork of
Rock Creek. Consequently, these streams were sampled as
part of the aquatic baseline program (Map 7.1). In addi-
tion, two potential tailings disposal areas were identified
on the east side of the Cabinets which would possibly affect
Bear, Little Cherry, and Poorman Creeks, tributaries of
Libby Creek, resulting in their inclusion in the aquatic
biology sampling.

Existing macroinvertebrate, macrophyte, periphyton, riparian
vegetation, fisheries, and hydrological data are available
for seven stations along Rock Creek and its tributaries as a
result of investigations associated with the proposed ASARCO
Rock Creek mine development. Aquatic biology sampling sites
{Ro. 1 and Ro. 3, respectively) on the East Fork of Rock
Creek correspond to stations ERC-1 and -2 of the ASARCO
studies (Farmer et al. 1986).

3.1 PHYSICAL HABITAT ASSESSMENT

Aquatic habitats were evaluated using the recently
developed U.S. Forest Service (1985, 1988) General Aquatic
Wildlife System (GAWS) Level III assessment. The Level
III survey is the basic survey for prescriptive planning of
stream habitats and which is also used by the Forest Service
to evaluate implementation of the Forest Plan. It uses a
series of transects stratified by stream reach and section
to measure habitat parameters and is intended for use where
non-natural alteration of aquatic habitats is predicted.

The objective of the Level III survey is to provide informa-
tion necessary to make land management recommendations (USFS
1988).

The GAWS assessment was not developed for Forest
Service Region One, which contains the Kootenai National
Forest, nor has it been implemented in this region.

However, this Level III assessment is completely suitable
for this application and represents the best model available
for evaluating stream habitats and potential impacts to
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- stream systems. This model is currently being used on-
forests in other regions to assess baseline aquatic condi-
tions in areas potentially affected by large scale develop-
ments.

Each of the study area streams was divided into reaches
based on stream channel type according to accepted USFS
(Rosgen 1985) methods. A total of 24 reaches were identi-

. fied in the six streams that could be influenced by facili-
ties and tailings development (Table 3.1.1). Biological and
physical habitat data were collected from 18 of these
reaches because of their relative location to disturbance
sites and their suitability as spatial control or treatment
reaches. The lowest reach on Libby Creek was located to
evaluate cumulative effects. Where possible, biological and
physical sampling sites were located near hydrology and
water quality stations, thus providing multiple discipline
data for most sites. Reaches that were not surveyed for
biological data were characterized after Rosgen (1985).

Physical parameters were measured at 54 stations
located in 18 stream reaches (Map 7.1) during August, 1988.
Data were collected from five transécts at each of three
stations per stream reach for a total of 270 stream tran-
sects within the study area. Stations were located in
representative sections of each reach according to USFS
(1985, 1988). Transects at each station were separated by
100 foot intervals. At each transect, the physical parame-
ters measured or evaluated included:

1. Elevation

2. Gradient

3. Stream bank and bottom stablllty

4. Valley bottom and riparian area width

5. Geological landform

6. Land type

7. Indicators of potentlal sediment productlon
8. Beaver activity

9. Current velocity profile

10. Temperature

11. Substrate composition

12. Channel type

13. Organic debris

14. Riparian vegetation and canopy cover

15. Stream size

16. Flow regime

17. Riparian habitat condltlon

18. Channel and water -width

19. Water depth profile

20. Pool and riffle areas

21. Pool guality and quantity relative to adult trout

habitat

22. Aquatic plants

23. Stream bottom embeddedness
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Table 3.1.1.

study area, Lincoln and Sanders Counties, Montana.

Habitat
Analysis

Libby Creek

L.1

L.10

L.11

1.

2.
3.

10.

11.

1/2 mile reach below Hoodoo

and above Crazyman Creeks

(cumulative effects) X
Reach above to below Bear Creek

Canyon reach to above Little

Cherry Creek (experimental

station for dam) X

" Braided reach below Little Cherry

Impoundments {experimental

station for LCL impoundment) x
0ld Town reach {above Poprman -

Ramsey) (cumulative effects for

Ramsey and Libby) x
Characterize bedrock section within

a different reach but no sampling
Ramsey to upstream braided section
(experimental station for Libby)

Braided section (experimental for

Libby and Howard Creeks) X
Howard Creek confluence up to

3720 elevation

Gentle Libby Creek (experimental

for mine facilities) x
Upper Libby Creek (control for mine
facilities) X

Ramgey Creek

Ral
Ra2
Ral

Ra4d

Confluence with Libby upstream

1/2 mile

Gentle reach (experimental #2

for mine facilities) x
Steeper upper reach (experimental #1

for mine facilities) . X
Swampy, meandering upper reach

{control for mine facilities) x

Poorman Creek

Pol

1.

One reach above Libby Creek with 2

macro stations: one above Bear Creek
Road and iwmpoundment (control) one

as close to Libby as possible
(expexrimental) . b4

13

Summary of aquatic biology sample stream reaches in the Montana Project

‘Macro- Characterize
Inverts. Cnly
X
X
X
X
X
X
x
X
X
x
x
X
®
X
X
2x



Table 3.1.1. Continued.

Habitat Macro- Characterize
Analysis Inverts. Only
Little Cherry Creek
LC1 1. One reach: one station above dam
(LC100); one station below dam
(LC600) macro station(s) ? - one
below; one above 1f flow in
August X 1-2x
Bear Creek
Bel 1. Steep, lower reach (macro.sample
experimental for dam leaching) X . x
Be2 2. Long, upper section to just ahove
Bear Creek Road bridge (control .
above bridge) b4 x
Bel 3. Reach above bridge to confluence with
Cable Creek {control for road and dam) x X
Rock Creek
Rol 1. Section above West Fork X b 4
Ro2 2. Steep gradient —~ X
Ro3 3. Swamp/meadows X x
Ro4 4. Upper reach - Rock Lake
down to meadows ‘ x - X
* Totals
Reaches 18 6
Macroinvertebrates (20 stations x 3 samples/
station x 3 sampling periods) 20(180)
Pexiphyton Totals (20 stations x 1 sample/

station x 3 sampling periocds) 60
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24. Right and left bank soil stability, cover,
vegetative stability, angle, shore depth,
undercut, and ungulate damage

25. Spawning areas and fry habitat

Field data were analyzed uSLng the USFS (1988) Date
General computer system, which is a collection of data base
and information system programs. This analysis summarizes
habitat condition and a number of physical stream features
by stream station and reach. A composite habitat condition
index, habitat wvulnerability index, and relative potential
for vulnerability rdting was also computed for each station
and reach.

3.2 AQUATIC BIOLOGY SAMPLING

Aquatic macroinvertebrates and periphyton were
collected from 20 sites within the study area (Table 3.1.1,
Map 7.1) during August and October, 1988, and April, 1989.
With one exception, benthic macroinvertebrates in Libby
Creek and its tributaries were collected with a modified
Hess sampler which enclosed an area of 0.1 square meters
with 0.17 mm mesh netting. Three samples were taken at each
station during each sample period. The exact site of
collection was dictated by water depth, velocity, stream
cross-sections, and substrate composition with samples
occasionally distributed over 30 or 40 meters of the stream.
Samples were collected from riffles or runs with predomi-
nantly sand, gravel, or cobble substrates at water depths of
0.1 to 0.3 meters (3.5 to 12 inches). Rocks enclosed by the
sampler that were larger than 6 cm (approximately 2 inches)

- were scrubbed with a brush in the sampler and then
discarded. The remaining substrate was stirred to a depth
of approximately 6 cm for one minute. All materials washed
into the netting were preserved in alcohol and returned to
the laboratory for processing. The stream width, distance
from shore, water depth, water velocity (at six-tenths of
the total depth), and substrate particle size were recorded
for each sample. A Swoffer Model 2100 flow meter was used
to measure stream velocities. During August, 1988, the low
stream flow at the upstream Little Cherry Creek station (LC-
2) precluded the use of the Hess sampler, so kick samples
were collected. Hess samples were collected at LC-2 during
October, 1988, and April, 1989.

The large substrate and steep gradient in the East Fork
of Rock Creek precluded the effective use of a Hess sampler.
As an alternative, three standardized traveling kick samples
(Kinney et al. 1978) were collected at each of the Rock
Creek stations. An aquatic kick net (dimensions 20 x 48 cm,
0.9 mm mesh netting) was used to capture organisms dislodged
from the substrate. 1In this method, the net was held down-
stream of the investigator while he slowly moved downstream
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and vigorously kicked the substrate. Sampling effort was
standardized for each sample by kicking for 45 seconds over
a distance of approximately one meter.

In the laboratory, macroinvertebrate samples were
lightly rinsed in a U.S. Series No. 30 sieve (0.6 mm
diameter aperture). Materials retained in the screen were
transferred to a white enamel pan and the macroinvertebrates
were removed. Eight randomly selected samples (five percent
of the samples) were resorted to evaluate sorting
efficiency.

Macroinvertebrates were identified to lowest taxonomic
level practical, usually genus or species. All identifica-
tions were made by Daniel L. McGuire, Peter Wilkinson, or
Dr. G. Z. Jacobi (Highlands University, Las Vegas, New
Mexico). Identifications were based on a consensus among
the investigators. Quality assurance-quality control (QA-
QC) measures included resorting approximately 5% of the
samples to assess sorting efficiency and curating a collec-
tion of voucher specimens. In addition, 5% of the samples
were sent to Mr. Bob Wissemen, Oregon State University, for
review and verification of identifications.

Macroinvertebrate biomass was estimated for each
station by pooling organisms from the three samples after
sample identification and verification. Organisms were ‘
dried at 60°C for 24 hours and weighed to the nearest 0.01 g
on an Ainsworth Model MX-200 electronic balance. )

Data analysis included calculation of the following
parameters: '

1. Macroinvertebrate identification and abundance
Taxa richness
Shannon diversity (Weber 1973)
Biotic index (Hilsenhoff 1987)
Biotic condition index (Winget and Mangum 1979)
EPT richness (Plafkin et al. 1987)
EPT to Chironomidae ratio (Plafkin et al. 1987)
Macroinvertebrate biomass
Equitability (Weber 1973)

LW ~IAL kN

Periphyton was collected at the same locations and on
the same dates as the macroinvertebrate samples.  Approxi-
mately 10 minutes were spent by one or twoc people at each™
site collecting a composite periphyton sample which
consisted of scraping the film of attached algae from
natural substrates. The top and bottom side of at least 10
stones were sampled at each site, and where present, wood
slivers and bits of vegetation were included in the sample.
An effort was made to maximize periphyton diversity by
sampling the full range of substrate types, sizes, and
locations as well as water velocities and water depths
present in a 10-40 m stream reach. Scrapings from each
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substrate were combined, transferred to labeled wvials, and
preserved in Lugol’s solution. Periphyton data will be
presented as species lists and approximate relative abun-
dances for each sample. QA~QC procedures will include
sending a randomly selected 5% of the samples to an indepen-—
dent consultant for verification.

Aquatic macrophytes were identified, and their loca-
tions noted as they were encountered. Plants of uncertain
identity were pressed in the field and later identified
using appropriate taxonomic keys.

3.3 FISHERIES

The purpose of the fisheries study was to inventory
baseline fisheries conditions prior to development of the
MP. Parameters studied included species composition, popu-
" lation densities, age and growth, spawning, and heavy metals
content. Bull trout (Salvelinus confluentus) and westslope
cutthroat trout (Oncorhynchus clarki lewisi), which occur in
the area, are designated Species of Special Concern by the
Montana Department of Fish, Wildlife and Parks (MDFWP).
Streams with populations of bull trout and/or genetically
pure westslope cutthroat trout are of special interest to
the MDFWP. '

Libby Creek, and three of its tributaries, Ramsey,
Poorman, and Little Cherry Creek were inventoried in the
Kootenai River drainage, on the east side of the Cabinet
Mountains, Map 7.2. On the west side, Rock Lake, Rock Creek
Meadows, and the East Fork of Rock Creek were surveyed. The
Rock Creek drainage is a tributary of Cabinet Gorge Reser-
voir and the Clark Fork River drainage.

3.3.1 Fish Population Estimates
Fish population estimates were made in 500 or
1000 foot long stream sections. General locations of
sections were as follows:

Libby Creek

above potential mill site (LB-4)

immediately below potential mill site {(LB-3)

above confluence with Howard Creek (LB-2)

main Libby Creek, below confluence with
Little Cherry Creek (LB-1)

B LN

Ramsey Creek

1. above potential mill site (RM-3

2. immediately downstream of potential mill
site (RM-2)

3. near confluence with leby Creek (RM-1)
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3.2 AQUATIC BIOLOGY SAMPLING

(Text to be inserted on page 17 below partial paragraph
at top of page and before paragraph beginning w1th "Aquatic
macrophytes...").

Preserved periphyton samples were sent via surface-mail
to CHEM-PRO Consultants (Bozeman, MT) for analyses. August
samples were analyzed by Dr. John Priscu and Thomas Sharp;
October and April samples were analyzed by Dr. Priscu. Upon -
receipt, samples were stored refrigerated until analysis, as
described below.

A subsample was placed on a slide and examined at 400x
with a NIKON LABOPHOT mlcroscope for the determlnatlon of
relative abundances of the major algal divisions. .
Approximately 300-400 cells were counted for each sample -
when possible (i.e., when adequate cells were present to
count 300 within a "reasonable" amount of time. Cells were
extremely sparse on several October slides (i.e., Li~-11, LC-
2) and resulted in low frustule counts even though virtually
all cells on the slides were counted. April samples Li-3,
1Li-5, Li-8, and LC-1 were laden with silt and sand, and
contained relatively few intact cells. Owing to time
constraints, less than 200 cells were counted from those
samples. —

Diatom frustules were cleared by the method of Van der
Werff (Int. Soc. Theor. Appl. Limnol. 12:276-277). Briefly,
5-10 ml of sample was placed in a 600 ml beaker. The volume
of sample used was dependent on the amount of organic matter
present in the original sample. One hundred ml of 30%
hydrogen peroxide (H,0,) was added to the sample and allowed
to react for 3 mlnutes. Approximately 0.5 g of potassium -
dichromate: (K2Cr0 ) was then added to the sample/peroxide
solution and mlxed After the color of the mixture changed
from brown to yellow (indicating completion of the oxidation
reaction), the solution was diluted with about 100 ml
deionized water and allowed to settle for 12-24 hours.
Samples were then rinsed with deionized water, placed into
15 ml centrifuge tubes, and centrifuged at 1000 x g for 10
minutes. This rinsing procedure was repeated five times to
remove dichromate crystals from the sample. After the final
rinse, all but 1 ml of deionized water was decanted from the
centrifuge tube. The sample pellet was then homogenized
completely in the remaining 1 ml and a pasteur plpette was
used to place 1 drop of the cleared sample suspension onto a
glass cover slip to which 1 drop of deionized water was ,
previously added. The sample was dried by placing the cover’
slip on a hot plate under low heat. o

One drop of cumar resin (dissolved in toluene) was -

placed on a microscope slide heated on a hot plate under a
fume hood at low temperature. Once the cumar/toluene
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salution started to bubble, the cover slip containing the
sample was placed on the microscope slide (sample side
down). The cover slip was pressed firmly onto the slide to
‘remove bubbles from between the cover slip and slide. The
mounted sample was allowed to cool at room temperature for
24 hours before microscopic examination. The slides were
labeled and approximately 300 cleared frustules were counted
and identified at 1000x from random fields. A NIKON
LABOPHOT mlcroscope with an oil immersion objectlve was used
for examination of all cleared diatom samples. Results are
reported as percent of total diatom frustules.

Four of the 57 perlphyton samples (7%) collected during
the study were also analyzed by Frank Pickett (Butte, MT),
an independent consultant, for QA/QC verification. Mr.
Pickett has been a biologist for Montana Power for 15 years.
He was recommended to WRD by Loren Bahls, Senior Biologist
for the Montana Water Quality Bureau. Mr. Pickett reviewed
the same slides analyzed by CHEM-PRO and followed the same
procedures.
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'Poorman Creek

1. lmmedlately above. Bear Creek Road ‘and poten-
tial tailings pond (PC-2)

2. below potential tailings area (PC-1) and.
above confluence w1th leby Creek

——

Little Chergy Creek

1. above Bear Creek Road and potentlal ta111ngs=
dam (LC-2) o
2. below potentlal tailings dam (LC 1)

Rock Creek

1. East Fork of Rock Creek'(EFRC)
2. Rock Creek Meadows (RCM)
3. Rock Lake

Map 7.2 shows the sampling sections established
during this study. Sample sections were established such
that post-development sampling would reflect effects from
any combination of plant and tailing sites based on compar-
isons with spatial and temporal baseline control sections.

Non-wilderness stream reaches were electrofished
with a gasollne powered Coffelt BP1C backpack shocker.
Sections in the Cabinet Mountains Wilderness were
electrofished with a battery-powered Coffelt BP2C backpack
shocker. Prior to sampling, a block net (1/4 inch nylon
mesh) was set at the lower end of the section. Fish were

- collected with dip nets in two passes (two sections required
three removal passes) through the sections with the backpack
shocker progressing downstream through the reach. Shocked

- fish were transferred to live cars in five-gallon plastic

- buckets and held for processing. Fish less than 3 inches

.. were held alive, but excluded from population estimates
because of poor sampling efficiency. Upon completion of a
pass, all fish were transferred from live cars into plastic
buckets, anesthetized, measured, and weighed. Scales were
taken from most fish. Processed fish were returned to live
cars if a second or third pass was to be conducted. When
sampling was completed, fish were redistributed within the
sample section. Two-pass estimates were calculated with
methods described by Leathe (1983) and: for more than two
removal passes, methods described by Armour, et al. (1983).
Mark-recapture population estimates were calculated with
Chapman s modification of the Peterson formula (Vlncent
1971). :

The mark-recapture method was used to obtain a
populatlon estimate for Rock Creek Meadows. An electrofish-
ing boat, along with hook and 11ne, was. used to’ capture fish

. ) Volure 5a,’ Aquat1c B1o1ogy Study -
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on the initial or mark run. Collected fish were marked with
an adipose fin clip and redistributed within the sampled
section. BAbout one week later, a second, recapture run,
using the same methods, was conducted. Collected fish were
anesthetized, measured, weighed, and scales taken.

Only age and growth data were collected from
fish in Rock Lake. Two 50 foot gill nets, along with hook
and line, were used to capture fish. Fish were measured and
scales collected.

3.3.2 Age And Growth

Scales for age and growth analysis were
collected, from most fish greater than three inches in each
reach, placed in individual envelopes, and labeled with the
species, fish length and weight, date, stream section, and
means of capture. Scale impressions were made on heated
acetate strips using a hydraulic press. These impressions
were then aged and measured along a standard radius using a
microfiche reader for backcalculation of length at annulus.
Age and measurement data were analyzed on a microcomputer
using programs developed by MDFWP, Region One, Fisheries
Division, Kalispell, Montana.

3.3.3 Spawning

A total of 21.6 miles of Libby, Ramsey, and
Poorman Creeks were visually searched for bull trout redds
on October 11-13, 1989. This survey accomplished the
objective of an October, 1988, survey which was cancelled by
Joe Huston (MDFWP) because heavy rains flooded study area
streams, obliterating the redds, the week preceding the
survey. Surveys covered 6.82 miles of upper Libby Creek,
from 0.2 miles below the wilderness boundary to the
confluence with Midas Creek on October 11 and 8.0 miles of
lower Libby Creek from Midas Creek to the U.S. Highway 2
bridge on October 12. Ramsey Creek, from just above the
confluence with the creek draining Ramsey Lake to the
Ramsey-Libby Creek confluence (4.98 miles), was surveyed on
October 13 along with 1.8 miles of Poorman Creek, from the
Bear Creek Road to Libby Creek. Surveys were conducted
approximately one to three weeks after spawning had occurred
and survey conditions were excellent.

Observers (K. Sage, MDFWP, and R. Thompson, WRD)
walked downstream searching for gravel deposits and spawning
beds within them. Where streams braided, observers
separated to survey each braid. Observers also noted size,
species, and relative number of fish observed per reach,
availability of suitable spawning gravels, size of redds,
and barriers to upstream fish movement. Distances were
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measured from the 1:24,000, Howard Lake, Cable Mountain, and
Horse Mountain 1983 USGS quadrangles using a map wheel.

Libby Creek was visually searched for spawning
concentrations of mountain whitefish (Prosopium williamsoni)
in mid-November 1988. Biologists walked 11.46 miles of the
creek from the Howard Lake Road bridge to the U.S. Highway 2
brldge looking for large whitefish schools suspected of
moving out of the Kootenai River.

3.3.4 Heavy Metals

Twenty-five rainbow trout were collected from
the downstream sampling section of Libby Creek (LB-1) for
heavy metals analysis of their tissues. Five fish per inch
class were collected (3.0-3.9, 4.0-4.9, 5.0-5.9, 6.0-6.9,
and >7.0). Captured fish were individually placed in
labeled plastic bags after they were measured and weighed.
Collected fish were placed on ice and frozen as soon as
possible. Later, muscle tissues were excised from the back,
anterior to the dorsal fin, and sent to the Analytical Lab
at Montana State University, Bozeman, Montana, foxr mercury
content determination. Livers were extracted and sent to
the Department of Health and Environmental Sciences, Helena,
Montana, for analysis of copper, zinc, lead, and cadmium
concentrations. Analyses for specific metal concentrations
followed MDFWP recommendations (Joe Huston, MDFWP, pers.
comm. ) .

3.3.5 Threatened, Endangered, and Sensitive
Fish Species

Fish species of special concern to the U.S. Fish
and Wildlife Service (FWS), Kootenai National Forest, State
of Montana (Flath 1984), and Montana Natural Heritage
Program (MNHP), and which occurred in MP area streams, were
sampled in conjunction with the fisheries baseline surveys.
Sensitive species which do not inhabit project area streams,
but which may occur downstream in the project area’'s
drainages, were addressed by literature review, a November
1988 MNHP computer search, and interviews with knowledgeable
state and federal agency personnel.
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4.0 RESULTS AND DISCUSSION

4.1 PHYSICAL HABITAT

A total of 24 stream reaches were identified among the
six perennial streams in the MP study area (see Table
3.1.1). Each stream reach was given an alphanumeric classi-
fication (Table 4.1.1) according to Rosgen (1985). 1In
general, 1st order streams were classified as Type A, 2nd
and 3rd order streams as Type B, and 4th order streams as
Type C. Some stream reaches were difficult to classify
succinctly using this multiple feature characterization and,
consequently, assignment to specific stream types was rather
subjective. Although braiding of the stream channel was
minimal at the time of the survey, reaches Li-4 and Li-8
were classified as Type D1 (braided with a cobble substrate)
because the channel was obviously unstable and prone to
migration.

Throughout the Libby Creek drainage, bedrock outcrop-
pings determined the effective stream gradient, controlled
bedload transport, and delineated distinct stream reaches.
Instream debris (timber) provided important localized
gradient checks which result in gravel accumulation. In
addition, timber in the active stream channel provided most
of the instream cover and pocl habitat within study area
streams.

During August, 1988, stream habitats within the MP
study area were surveyed using the GAWS level 3 (USFS 1985,
1988) assessment. The principal outputs of this model
include the Habitat Condition Index (HCI), Habitat Vulnera-
bility Index (HVI), and Riparian Habitat Condition Rating.
Appendix 6.S {an unattached supplement to this report which
is available upon request from the MMV) contains the raw
data and original GAWS printouts. -

4.1.1 Riparian Habitat Condition

The Riparian Habitat Condition Rating is derived
from an evaluation of up to nine components of the plant
community and physical substrate in the riparian Zone. The
structure of the riparian community (seral stage) determines
the criteria and rating scale used to evaluate habitat
condition. Nearly all reaches were classified as "Tree
Potential Natural Communities." Accordingly, possible
scores ranged from 0 to 36 with scores from 22 to 30 rated
as good and scores greater than 30 considered excellent.
With a single exception, riparian habitats were in good or -
excellent condition throughout the MP study area (Table
4.1.1.1). The riparian habitat along the braided section of
Libby Creek (Li-4), where the effects of extensive, historic
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Table 4.1.1

Creek

Classifications of Montana-Prdject
stream reaches based on geomorphic
features (after Rosgen 1985).

‘ Stream
Reach Type

Bear

Little Cherry
Poorman

Ramsey

Libby

East Rock

B2
B2/3
B2

B WNe

A3
B3/4

Bl
Bl
B1
C4/6

B W N = =

C1

Cl
Cl/B2
C3/D1
B2/3
Bl

B2

Bl

1:%1

B1

oW~k WhE

=

B1/2
Bl
C3/5
Al

W N e
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TABLE 4.1.1.1. Riparian habitat condition scores and habitat vulnerability
index. values for Montana Project study area stream reaches and
.stations.

Riparian :
Habitat Reach

Condition Reach _ Average
Creek Reach Station Score?  Average HVI® PVe HVI® PV-

Bear 1 1.1 30 43.18. L2
: 1.2 32 52.27 MP
1.3 27 29 38.18 L 44.55 L
2 2.1 32 56.36 M
2.2 32 55.91 M
2.3 32 31 60.91 H 57.73 M
3 3.1 30 60.45 H
3.2 30 _ 65.91 H
3.3 31 30 59,55 M 61.97 H
Little 1 1.1 33 55.91 M
Cherry - 1.2 35 50.45 M
1.3 31 33 52.27 M 52.88 M
Poorman 1 1.1 33 : 566.82 M
1.2 32 37.27 L
1.3 33 32 43.18 L 45.76 M
Ramsey 2 2.1 32 61.36 H
2.2 32 59.09 M
2.3 29 - 31 566.36 M 58.94 M
3 3.1 33 65.91 H
3.2 30 42.27 L
3.3 34 32 55.91 H 58.03 M
4 1.1 27 ' 60.45 H
4.2 32 60.45 H
4.3 36 31 . 60.45 M 60.45 H
Libby 1 1.1 . 33 50.91 M
1.2 34 55.91 M
1.3 33 33 59,55 M 55.45 M
3 3.1 34 60.45 H
3.2 34 55.91 M .
3.3 33 - 33 50.45 M 55.61 M
4 4.1 21 52.27 M
4.2 17 51.82 M
4.3 18 18 42.27 L 48.79 M
5 5.1 27 47.73 M
5.2 28 41.82 L
5.3 L

30 29 42.27 43.94 L
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" TABLE 4.1.1.1. Continued

Riparian
Habitat Reach
Condition Average : Average
Creek Reach Station Score?  _Reach HVI® Pve HVI® Pve
Libby 8 8.1 22 40.45 L
8.2 26 43.18 L
8.3 29 25 50.45 M 44.70 L
10 10.1 33 56.36 M
10.2 32 . 50.45 M
10.3 35 33 51.36 M 52.73 M
11 11.1 31 56.82 M
11.2 33 55.00 M
11.3 33 32 55.91 M 55.91 M
“East Rock 1 1.1 32 60.91 " H
1.2 33 65.00 H
1.3 34 33 51.82 M 59.24 M
3 3.1 34 70.00 H
3.2 30 60.45 H
3.3 25 29 58.64 M 63.03 H
4 4.1 31 . 50.45 M
4,2 32 53.64 M i
4.3 28 30 55.45 M 53.18 M

Riparian Habitat Condition scores range from 0 to 36 and represent the sum of
nine vegetation and substrate ratings. Stations with scores of 4 or less are
in the poorest condition.

®Habitat Vulnerability Indices (HBI) range from 0 to 100 and increase with a
stream's susceptibility to damage from management activities.

‘Potential Vulnerability rankings are: L = Low; M = Moderate; and H = High.
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placer mining on riparian habitat remain evident, was rated -
as fair.

~ 4.1.2 Habitat Vulnerability Index (HVI)

The HVI is a system of rating stream reaches
according to their susceptibility to aquatic habitat degra-
dation. This index is derived from measures of valley
bottom width, stream gradient, upper bank slope (gradient),
lower bank slope, bank stability, and indications of sedi-
ment production. Model assumptions include: (1) the wider
the valley bottom, the less susceptible to impact the
stream; (2) the greater the stream gradient, the less
susceptible the stream; (3) the less steep the adjacent
valley side slopes, the less vulnerable the stream; (4) the
less steep the lower banks, the less vulnerable the stream;
(5) the more stable the bank, the less vulnerable the
stream; and (6) the more numerous the occurrence of poten-
tial sediment production, the more vulnerable the stream.
HVI wvalues range from 0 to 100 and increase with a stream’s
susceptibility to habitat degradation. A stream’s potential
vulnerability can be classified as high (scores >60), moder-
ate (45 to 60), or low (<45).

Stream reach HVI‘s in the MP study area varied
from low to high, with the upper Bear Creek reach (Be-3),
the upper Ramsey Creek reach (Ra-4), and Rock Creek Meadows
(Ro-3) ranked as highly vulnerable (Table 4.1.1.1). Upper
Bear Creek had a HVI of 62 and was considered highly vulner-
able due to its narrow valley bottom, steep side slopes, and
steep banks. The preponderance of large downfall in the
active stream channel resulted in a relatively low bank
stability rating which also contributed to the high vulnera-
bility ranking. The Rock Creek Meadows and upper Ramsey
Creek received high HVI values (63 and 60, respectively) due
to their low stream gradient, steep banks, and unstable
(small particle size) banks.

All other stream reaches were rated as having a
moderate or low (Li~-5, Li-8, and Be-1) susceptibility to
degradation. Headwater streams, with narrow valley bottoms
and steep side slopes, tended to receive higher HVI scores
than downstream reaches. The HVI is primarily an estimate
of a stream’s vulnerability to increased sediment loading.
The index's predictive abilities, with regard to altered
flow regimes, debris recrultment and thermal insulation,
appear limited. : :

4.1.3 Habitat Condition Index (HCI)
The HCI is a general measure of fish habitat
guality which combines six habitat features to provide an

overall index. The index represents a mean value of the
following parameters: pool measure (pool to riffle ratio),
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pool structure (guality), stream bottom composition
(particle size), bank cover, streambank soil stability, and
streambank vegetation stability. Possible values for this
index range from 0 to 100 with higher scores indicating
better quality habitat.

Among study area stations, values averaged 68.5
and ranged from 48.2 (Station Ra 4.1) to 86.7 (Station Be
3.3) (Table 4.1.3.1). HCI values for each station and mean
values for each stream reach are presented in Table 4.1.2.
In general, components of the index that measured bank cover
and stability were excellent and scored from 75 to 100%
while measurements of pool quality and quantity tended to be
lower, which reduced overall scores. Typically, the stream
reaches receiving the lowest scores had predominantly sandy
substrates in addition to poor pool gquality. Stream reaches
flowing through stands of mature forest had higher quanti-
ties of organic debris and tended to have more and better
pool habitat.

4.1.3.1 Bear Creek

) Bear Creek had the best aquatic habitat
and highest HCI scores among study area streams. The
overall HCI for Bear Creek was 76.5 and average values for
reaches Be-1, -2, and -3 were 73.2, 78.6, and 77.7, respec-
tively (Table 4.1.3.1). The lack of pools near the stream’s
mouth (Station 1.1) resulted in the lower score (59.2) at
Station 1.1 and for reach Be-1.

4.1.3.2 Little Cherry Creek
) HCI values averaged 65.9 in Little
Cherry Creek with values ranging from 54.9 at Station LC-1
to 81.5 at LC1-2 (Table 4.1.3.1). The low score at Station
1.1 was primarily attributable to the lack of pools.

4.1.3.3 Poorman Creek

Due to the lack of significant pool
habitat, the mean HCI value for Poorman Creek was relatively
low at 60.4 (Table 4.1.3.1). Values were similar for all
three stations. Stream banks were stable with excellent
vegetation cover. - -

4.1.3.4 Ramsey Creek

HCI values were 72.0, 65.4, and 50.0
for reaches Ra-2, Ra-3, and Ra-~-4, respectively (Table
4.1.3.1). The upper, meandering reach of Ramsey Creek (Ra-
4) received the lowest HCI score among study reaches. The
low score was a consequence of the grassy stream banks,
small substrate particle size, and lack of riffles; condi-
tions that reflect the low gradient in this reach. This
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TABLE 4.1.3.1. Habitat condition index values, potential spawning
. areas (%), and potential rearing areas (%)
for Montana Project study area streams.

HCI®
Station and Potential - Potential
, Reach Spawnin Rearing
Creek Reach Station Averages Area (%? Area (%)
Bear 1 1.1 h9.2 29.1 17.8
1.2 77.2 22.3 34.5
1.3 83.1 73.2 38.3 29.1 - 21.2 25.1
2 2.1 74.2 36.3 18.7
2.2 77.2 36.7 15.7
2.3 84.5 78.6 39.9 37.6 60.4 31.6
3 3.1 72.8 22.7 7.4
3.2 73.5 23.3 32.1
3.3 86.7 77.7 22.1 22.7 48.7 28.4
Little 1 1.1 54.9 27.7 0.0
Cherry 1.2 81.5 31.3 38.5
1.3 61.3 65.9 16.5 25.2 15.4 17.8
Poorman 1 1.1 62.9 39.0 11.7
1.2 59.1 47.3 _ 4.5
1.3 59.3 60.4 20.7 35.2 7.2 8.0
Ramsey 2 2.1 60.4 39.9 3.1
2.2 81.7 27.6 21.6
, 2.3 74.0 72.0 19.1 29.1 14.9 13.3
3 3.1 56.5 8.5 14.6
3.2 76.6 22.1 19.6
3.3 63.2 65.4 23.0 18.6 31.7 21.9
4 4.1 48.2 0 100
4,2 50.2 0 100
4.3 54.2 50.9 15.3 4.4 96.4 99.0
Libby 1 1.1 60.9 34.4 0.0
1.2 79.3 53.5 - 3.9
1.3 82.2 74,1 42.7 44,6 = 18.9 7.7
3 3.1 82.3 5.3 41.4
3.2 80.1 20.7 11.1
3.3 64.1 75.5 39.4 25.0 7.8 16.8
4 4.1 49.6 40.0 23.4
4,2 56.1 35.5 23.4
4.3 60.4 55.4 24.1 34.2 17.0 21.7
5 5.1 71.1 32.3 - 21.4
5.2 77.6 18.9 33.6
5.3 51.6 66.8 27.6 26.2 2.3 18.2
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TABLE 4.1.3.1. Continued

HCI?
Station and Potential Potential
- Reach Spawnin Rearing
Creek Reach Station Averages Area (%? Area (%)
- Libby 8 8.1 - 72.3 35.3 45.1
8.2 60.2 31.0 6.3
' 8.3 77.7 70.1 42.8 36.6 63.3 39.2
10 10.1 61.4 36.4 2.0
10.2 76.6 23.4 38.3
10.3 73.9 70.6 21.8 26.7 19.3 20.6
11 11.1 79.6 34.2 38.0
11.2 83.1 40.5 20.5 -
11.3 77.2 80.0 26.1 33.8 31.1 28.6
East Rock 1 1.1 716.3 6.5 11.8
1.2 76.5 7.8 19.5
1.3 73.3 75.4 2.4 5.7 75.5 34.2
3 3.1 59.2 39.4 0.0
3.2 64.2 4,2 88.1
3.3 58.4 60.6 0.3 3.6 100.0 91.1
4 4.1 68.4 3.9 72.7
4.2  48.3 2.2 0.0
4.3 66.6 61.1 0.0 2.3 39.2 34.4

®Habitat Condition Indices (HCI) are general measures of fish habitat
quality. Values range from 0 to 100 and represent the unweighted mean
of six parameters, including pool/riffle ratio, pool structure,
streambottom composition, bank cover, streambank soil and vegetation
stability. Higher values indicate better quality habitat.
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stream reach appeared to be devoid of fish (see Secton
4.3.1.3 of this report).

4.1.3.5 Libby Creek

Among the seven reaches surveyed in
Libby Creek, mean HCI values averaged 70.4 and ranged from
55.4 (Li-4) to 80.0 (Li-11) (Table 4.1.3.1). Unlike most
study area stream reaches, Li-4 had unstable banks with
little or no protective bank cover and, consequently,
recieved the second lowest rating among study area reaches.
For the reach immediately upstream {(Li-5), the lack of pools
and poor bank stability also lowered the HCI. All other
reaches in Libby Creek received scores of 70 or more with
pool structure the primary limiting factor. At the upper-
most stream reach (Li-11) the mean HCI score was 80 with the
preponderance of bedrock the principal limiting agent.

4.1.3.6 East Fork of Rock Creek

0f the three stream reaches evaluated
in Rock Creek’s East Fork, the downstream reach (Ro-1) had
the highest mean HCI (75.4) (Table 4.1.3.1). The HCI value
for Rock Creek Meadows (Ro-3) was a relatively low 60.6.
The HCI was influenced by the fine sediments and absence of
riffles which characterize this low gradient reach.

4.1.4 Potential Spawning and Rearing Areas

Potential spawning and rearing areas were
estimated for each station and stream reach (Table 4.1.3.1).
Potential Spawning Areas (PSA) at the time of survey were
defined as that portion of the stream bottom covered by 3 to
75 mm diameter (1/8 to 3 inch) gravel. Potential Rearing
Areas (PRA) were defined as the area of the stream at the
time of the survey with water velocities less than or equal
to one foot per second. These data are primarily intended
as tools for identifying areas where habitat improvement
would be effective and, at best, provide very crude
estimates of actual spawning and rearing habitat.

The estimated percentage of stream bottom as
potential spawning gravels ranged from 2% in the East Fork
of Rock.Creek above the meadows (Ro-4) to 45 percent in
lowest study reach of Libby Creek (Li-1). Predominantly
gravel substrates were scarce throughout the East Fork of
Rock Creek (Table 4.1.3.1). 1In contrast, predominantly
gravel substrates accounted for 20 to 40% of the stream
bottom at the time of survey in most of the Libby Creek
drainage. .

The utilization of a particular stream reach by

spawning fish depends on several factors in addition to
substrate particle size. More useful evluations of spawning
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potential can be obtained when, in addition to substrate
size, other important habitat parameters are considered.
Graham et al. (1984) reported that stream order, channel
gradient, and channel substrate sizes were significantly
correlated to bull trout redd fregquencies in the Flathead -
River drainage. They found the highest frequency of bull
trout redds in predominantly small gravel (6 to 50 mm)
substrates located in low gradient (mean 1.5%) reaches of
3rd and 4th order streams. Considering these parameters,
the most likely bull trout spawning areas in the MP study
area included Bear Creek downstream of the Bear Creek Road
(Be-1 and -2), Libby Creek below the confluence of Bear
Creek (Li-1 and -2), and Libby Creek near the confluence of
Poorman Creek (Li-4 and -5). The lower 200 meters of Poor-
man Creek and Libby Creek downstream from Ramsey Creek (Ll-
7) and Howard Creek (Li-8) also contained potential spawning
areas.

Spawning habitat was limited in the East Fork of
Rock Creek due to the preponderance of large substrate
materials. Small deposits of spawning gravels were present
immediately above and, to a greater extent, immediately
below Rock Creek Meadows. Other potential spawning sites
appeared limited to small gravel deposits in relatively low
gradient sections near the lower end of the East Fork of
Rock Creek. The availability of spawning habitat in the
Rock Creek drainage is further restricted because the lower
portions of the creek regularly dry up in late summer,
blocking upstream movements of fall spawners out of Cabinet
Gorge Reservoir. See Section 4.3.5.4 of this report for
additional discussion of this subject.

4.2 RAQUATIC BIOLOGY
4.2.1 Aquatic Macroinvertebrates

The raw data, descriptive statistics, and values
of indices used to characterize macroinvertebrate collec-
tions from August and October, 1988, and April, 1989, are @
presented in Appendices 6.3 through 6.5, respectively. The
number of organisms in a sample has important implications
regarding the appropriateness and reliability of data
analyses. Samples containing less than 100 organisms are
generally considered inappropriate for statistical analyses
and some analysis techniques may require 300 to 400
organisms to provide reliable data (DAT Index, USFS 1985).
The samples obtained during this study contained an average
of 230 organisms. With few exceptions, individual samples
contained more than 100 macroinvertebrates and were suffi-
cient for statistical analyses. In addition to individual
sample means and standard deviations, the three samples from
‘each station were combined, and each index was calculated
from the pooled data (Appendlces 6.3-5). It is important to
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note that Shannon diversity and measures of taxa richness
are not independent of sample size, but increase with the
number of organisms in a sample. Comparisons using these
indices would be more meaningful if they were based on a
standard number of organisms.,

Two sampling techniques were used to collect
macroinvertebrates during this study. In the Libby Creek
drainage, fine mesh Hess samples were collected. In the
East Fork of Rock Creek, where large substrates precluded
. the effective use of the Hess sampler, samples were
collected with a coarse mesh kicknet. Mesh size undoubtedly
influenced the composition of the fauna collected by each
technique; however, differences in habitat (the reason for
the different sampling methods) probably had a far greater
influence on the macroinvertebrate abundance and community
composition in the two drainages. Since the habitats
sampled were decidedly different, rigorous statistical
comparisons between the two drainages are not warranted.
The two data sets are, however, sufficiently compatible to
allow careful subjective comparison.

Study area streams supported a sparse, but
diverse, macroinvertebrate fauna that was indicative of very
good water quality. Nearly 40,000 organisms, distributed
among 144 taxa (Table 4.2.1), were collected during this-
investigation. The ten most abundant taxa included four
mayfly genera (Cinygmula spp., Epeorus spp., Rhithrogena
spp., and Baetis spp.), two stonefly taxa (Chloroperlinae
and Zapada spp.), three chironomids (Micropsectra spp.,
Rheocricotopus sp., and Paraphaenocladius spp-), and a
fingernail clam (Sphaeriidae). With the exception of the
fingernail clam, which was abundant only in Rock Creek
Meadows (Ro-3), these taxa were abundant throughout the
study area. Other taxa that were locally or seasonally
abundant included Drunella coloradensis, D. doddsi,
Paraleptophlebia sp., Perlomyia sp., Doddsia sp., Yoroperla
brevis, Rhyacophila betteni gp., Apatania sp., Oligophle~
boides sp., Tvetenia spp., Polypedilum sp., Stempellina sp.,
Thienemannimyia gp., and Prosimulium sp. Most of these taxa
are considered intolerant of fine sediments, heavy metals,

 and organic pollution and could be used to monitor water

quality and environmental conditions in study area streams.
To be effective, a monitoring program based on densities of
indicator species will require additional documentation of
the life history, distribution, and natural variability in
the density of each species or taxon.

Nine parameters were used to characterize
macroinvertebrate assemblages in study area streams (Tables
4.2.2-4). Without exception, the macroinvertebrate fauna in
study area streams were indicative of extremely high water
quality. The low macroinvertebrate density and biomass that
typified most staitons was attributed to the inherent low
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Table 4.2.1 A list of aquatic macroinvertebrates collected
from Montana Project area streams during August
and October, 1988, and April, 1989.

ORDER

FAMILY

GENUS/SPECIES

COLLEMBOLA

COLEOPTERA

DIPTERA

Poduridae

Drytiscidae

~ Elmidac

Hydrophilidae

Staphylinidac

Chironomidae
{Podonominac)

(Tanypodinac)

(Diamesinac)

(Orthocladiinac)
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Cleptelmis omata
Hetedimnius corpulentus
Lara avara

Narpus concolor
Optioservus sp.
Zailzevia parvola
Helephorus sp.
Hydrobius sp.

Hydrochus sp. ?
unidentificd larvae

unassociated pupa

Boreochius sp.

Krenopelopia (7) sp.

Macropelopia sp. [Brundiniaclla (?) sp.J*

Paramering sp.

Thiencmannimyia group

Zavrelimyia sp.

Diamesa spp.

Monodiamesa sp.

Pagastia sp

Psuedodiamesa sp.

Brillia sp.

Bryophaenocladius sp.

Cardiocladivs spp.

Chaetocladius sp.

Coryavaenry sp

Cricotopus spp.

Diplocladias sp.

Eukiefferiella spp.

Krenosmittia sp.

Heterottissocladius sp

Hydrobaenvs sp.

Lopesciadius sp.

Orihocladius spp.

Paraphacnocladivs spp. [Psilometriocaemus &
Parametriocnemus sp. J* '

Psecirocladius sp.

Psuedoorthocladius sp.

Rbeocricotopus sp. [Zalutshia (7) sp.J*

Symposiocladius  sp.

Synorthocladius sp.

Thieaemanniclla sp.

Tvetenia sp.



Table 4.2.1 Continued.

ORDER

FAMILY

GENUS/SPECIES

DIPTERA (cont.)

EPHEMEROPTERA

MEGALOPTERA

{Chironominac)

Tipulidae

Empididae

Tabanidac
Athericidae
Simuliidae -

Psychodidae
Certatopogonidae
Syrphidae
Pelecorhynchidac

Siphlonuridae
Baetidac

Heptageniidae

Ephemerellidae

Leptophlebiidae

Sialidae
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Micropsectra spp.
Mrcrotendipes sp.
Phacpopsecira sp
Polypeditum spp.
Rheotanytarsus sp.
Stempelling sp.
Antocha sp.
Dicranota sp.
Hesperoconopa sp.
Hexatoma sp.
Pedicia sp.
Rbabdomastix sp.
Tipula spp.
Chelifera sp.
Hemerodromia sp.
Oreogeton sp.
Tabanus sp.
Atherix pachypus
Simulium  spp.
Prosimulivm  sp.
Pericoma sp.
(Stilobezzini)

Glutops sp.

Ameletus- spp.

Bactis bicaudalus

Bactis tricaudatus

Cioygma sp.

Cinygmula spp.

Epeorus decephives (7)
Rhithrogena spp. (robusta,hageni,sp)
Caudaiella edmundsi

Caudatella bystrix

Drugella coloradegsis

Drugeffa doddsi

Drunella spigifera

Epbemercila infrequens/inermis
Serratellz tibialis (spp?)
Paraleptophlebia spp.

Sialis sp.



Table 4.2.1 Continued.

ORDER

FAMILY GENUS/SPECIES

PLECOPTERA

TRICHOPTERA

Peltoperlidas Yoraperla brevis

"Tacniopterygidac Doddsia sp.

Tacafonema sp.
Nemouridae Visoka sp.
Zapada spp. (columbiana, oregonensis, frigida
Zapada cinctipes
Luectridae Despaxia sp.
Perlomyia sp.
Capniidae Capnia gp. (focluding Eucapnopsis sp.)
Pertidae Doroneunia theodora
Perlodidac Isoperfa sobria
Kogotus sp.
Megarcys sp.
Rickera sp.?
Setveaia bradleyi
Skwala sp.
Chloroperlidac ~ Kathroperfa perdita
Chloropetlinae (including
Alloperls, Sweltsa and Suwallia sp.)

Philopotamidac  Dofophilodes sp.
: Wormaldia sp.

Polycentropodidac Polycentropus sp.

Hydropsychidae Arctopsyche grandis

, Cheumatopsyche sp.
' Hydropsyche (Ceratopsyche) oslari or tana
Parapsyche elsis

Rhyacophilidac  Rhyacophila sp.
Rhyacophila Alberta gp.
Rhyacophila Betteni gp.
Rhbyacophila Bruanea gp.
Rbyacophila Coloradensis gp.
Rhbyacophila Hylinats gp
Rhyacophila Sibrica gp
Rhyacophifa Irandz gp. (sp.1, verrula®)
Rbyscophifa parvae (velpulsa®)

Glossosomatidac Agapetus sp.
Anagapetus sp.
Glossosoma sp.

Hydroptilidac Agraylea sp.
Hydroptila sp.
Ochrotrichia sp.

Brachycentridae  Micrasema sp.

Lepidostomatidae Lepidostoma spp.
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Table 4.2.1 Continued.

ORDER FAMILY

GENUS/SPECIES

TRICHOPTERA (cont) Limnephiiidac

MOLLUSCA
Sphaeriidae
Lymnaidac
Physidae

ANNELIDA

i Enchytracidae

Lumbricidae
Lumbricalidae
Tubificidac
Glossiphoniidae

OSTRACODA

TURBELLARIA

Apatania sp.
Chryandra sp.
Cryptochin sp.
Dicosmocecus sp.
Ecclisomyia sp.
Homophylax sp.
Limnephilus (?) sp.
Neothremma sp.
Neophylux sp.
Oligophlebodes sp.
Psychoglypha sp.

* indicates ealier identifications that have been changed.
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Table 4.2.2 Mean values of selected indices used to
characterize communities in Montana Project
area streams during August, 1988. :

taxa Shannon  biotic EPT biomass

Station density richness diversity  index richness EPT/C BCl  gmdrywt
Lit 358 32 3.9 3.6 i8 1.5 83 0.03 .
Li3 570 a5 .7 3.5 20 25 87 0.05
Lig 468 32 3.8 3.0 19 2.5 87 0.05
Li5 493 32 3.7 4.6 16 0.8 78 0.04
Li8 216 28 3.9 2.0 17 5.1 86 0.03
Lit0 177 26 3.8 1.6 15 6.5 a5 0.02
Li1t 197 28 4.0 2.8 16 1.5 Q0 0.01
Ra2 © 162 28 3.9 27 15 2.1 82 0.02
Rad 164 28 3.8 2.3 16 24 . 83 0.02
Ra4 165 26 4.0 2.8 13 3.6 o2 0.03
Po 1 186 a 3.9 1.6 16 6.6 79 0.03
Po2 207 35 4.2 1.7 18 4.6 91 0.04
I._.C i 308 4 3.8 3.9 17 0.8 a5 0.0
Lca* 133 26 4.0 1.0 17 17 97 na
Be 1 307 33 4,2 2.6 22 6.6 105 0.04
Be 2 193 24 3.8 2.1 15 4.6 84 0.03
Be 3 109 22 3.8 1.6 i2 13 83 0.01
Ro 1* 224 29 4.0 3.3 17 3.8 89 0.07
Ro 3* 260 . a3 4.1 3.8 14 1.3 86 0.06
Ro 4* 135 19 3.6 1.6 13 16 a2 0.10
Mean 252 29 3.9 2.6 16 5 as 0.04
Stand. dev. 129 4 0.2 1.0 2 B 6 0.02

* three kick samples {45 seconds) collected at these stations, three Hess samples (0.1 m2)
collected at all other stations. '
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Table 4.2.3 Mean values of selected indices used to
‘ characterize aquatic macroinvertebrate
communities in the Montana Project area streams

during October, 1988.

taxa Shannon  bictic EPT biomass
Station density richness diversity index  richness EPT/C BCl  gm dry wt
Li1 233 .30 3.7 i.8 20 21 86 0.04
i3 293 26 3.4 1.7 19 - 63 106 0.07
Lig 104 19 3.4 1.6 16 78 117 0.03
Lis 75 20 34 iga 15 23 115 0.02
Lis 85 14 2.8 2.0 11 44 126 0.02
Lii0 160 23 3.4 1.3 18 23 116 0.03
- 120 18" 30 2.4 11 8 84 0.01
Ra2 j22 20 a5 1.2 16 64 111 0.04
Ra3 208 - 28 3.5 1.3 18 4.7 106 0.04
Ra4 88 20 3.5 2.4 " 6.7 102 0.02
Po1 291 34 3.8 1.4 22 16 (213 0.06
Po2 146 25 3.8 1.4 16 14 a5 0.05
LC1 236 a4 4.1 2.7 20 3 . 83 0.05
Lcz2 126 24 3.7 2.2 16 . 7.9 104 0.02
Be 1 375 a1 3.8 1.6 24 58 114 0.09
Be?2 182 23 3.7 0.8 18 47 107 0.05
Be 3 _ 225 25 a5 1.5 18 47 29 0.05
Ro 1* 58 - 20 3.9 1.6 15 18 104 0.09
Ro3d™ 365 a 3.3 2.3 13 10 76 .11
Ro 4* 107 24 .7 1.7 16 28 g9 0.07
Mean 181 24 3.5 1.7 17 7 29 103 0.05
Stand. dev. 100 5 0.3 0.5 4 23 12 0.03

* three kick samples {45 seconds) collected at Rock Creek stations, three Hess samples (0.1m2)
collected at ali other stations. g

** modified by deleting 2,863 Sphaeriidae, original data as follows:

Ro 3 1348 32 2.5 5.2 13 10 75 na
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Table 4.2.4 Mean values of selected indices used to
characterize aquatic macroinvertebrate
communities in the Montana Project area streams
during April, 1989.

taxa Shannon blotic EPT biomass
Station density _ richness diversity  index  richness EPT/C BCl gmdrywt
Lit 215 33 3.9 22 19 7.1 83 0.1
Li3 180 a0 39 1.5 21 10.7 a9 0.12
Lia 114 22 3.6 2.5 11 2.3 86 0.06
Li5 111 23 a.7 25 13 6.5 87 0.03
Li8 102 20 3.4 20 11 4.1 82 0.08
Li10 192 24 3.7 25 14 21 90 0.05
Lit1 113 23 3.7 24 12 "2 79 0.03
~ Ra2 376 32 4 29 20 1.6 a3 0.09
Ra3 744 38 3.9 2.7 21 1.4 80 0.08
Ra4d 324 29 3.6 2.3 14 6.3 100 0.08
Po 1 196 32 4.1 2.1 18 29 85 0.66
Po 2 287 32 4.1 3.3 17 0.8 ar 0.02
.LC1 274 35 3.9 45 18 0.7 77 0.04
LC2 208 25 ' .7 3.5 13 0.9 a3 0.05
Be 1 252 3 a.7 1.2 20 23 a8 0.14
‘Be 2 153 24 A6 2.1 13 3.1 83 0.04
Be3d 103 23 3.9 24 i2 a1 86 a.02
Ro 1* 147 21 28 1.5 13 13 89 0.1
Roa™* 482 31 3.4 4.9 12 1.1 66 0.14
Ro 4* ND ND ND ND ND ND ND ND
Mean. 241 28 a7 26 15 5 85 0.07
Stand. dev. 159 5 0.3 0.9 4 6 8 0.04

* three kick samples {45 seconds) collecied at Rock Creek Stations 1 and 3, no samples from Ro 4.
Three Hess samples (0.1m2) collected at all other stations.
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productivity and extreme discharge patterns that prevail
within the study area. Differences in parameter values
between stations were generally small, and were attributed
to differences in stream order, microhabitat diversity,
substrate partlcle size, and productlv1ty rather than water
quality.

Several of the indices used in this investi-
gation offer an attractive alternative, or supplement, to
the indicator organism approach to environmental monltorlng
The appropriateness of each index as a monitoring tool is
discussed in the following sections. To facilitate rigorous
comparisons over a period of years, sampling methodology,
laboratory techniques, and taxonomy should be consistent.
Although less variable than species density estimates, some
variation, particularly on a seasonal base, should be
expected. It would be prudent, therefore, to develop a
multiple year database that could be used as a standard for
future comparisons.

" 4.2.1.1 Total Macroinvertebrate Abundance

Total macroinvertebrate abundance,
although variable, can be a useful indicator of overall
environmental condition. Macroinvertebrate density
increases in response to a stream’s productivity; conse-
guently, nutrient and/or organic enrichment will result in
increased macroinvertebrate abundance. Conversely, total
macroinvertebrate density will decline in response to
moderate toxic pollution or severe habitat degradation.
Macroinvertebrate density estimates are also influenced by
factors other than water quality and habitat condition; for
instance, the conditions during sampling and recent extremes
in stream flow may have a profound effect on the number of
macroinvertebrates collected.

Macroinvertebrate densities were quite
low at most study area stations, a consequence of the low
.productivity and frequent extreme flow events which typify
the streams. For all stations combined, densities averaged
250 in Auqust (Table 4.2.2), 180 in October (Table 4.2.3),
and 240 in April (Table 4.2.4). Relative to other study
area stations, densities were consistently high (Figure
4.2.1) downstream of Rock Creek Meadows (Ro-3), at the lower
station on Little Chexrry Creek (LC-1), near the mouth of
Bear Creek (Be-~l1l), and in lower Libby Creek (Li-1 and Li-3).

During April, a large number of macro-
invertebrates were captured at Station Ra-3, located down-
stream from the proposed Ramsey Creek mine site (Figure
4.2.1). Due to ice in the channel and high stream flows,
samples were collected along the left bank near a spring
seep. The high density estimate (744 organisms per Hess
sample) was attributable to the favorable conditions within
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Figure 4.2.1 Aquatic macroinvertebrate densities (organisms
per sample) at twenty locations in Montana
Project area streams, August and October,
1988, and April, 1989.
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* Kick samples were collected at Rock Creek stations on each date and at £ C-2 during August.
Hess samples (0.1 m2) wete collected at |LC-2 during October and April and at all other stations.
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the plume of spring water and is not representatlve of the
reach as a whole.

: Macroinvertebrate densities in Cabinet
Mountain streams appeared impoverished when compared to most
Montana streams. For example, macroinvertebrate densities
have been estimated at more than a thousand organisms per
Hess sample in Lake Creek (Envirosphere Co. 1987) and in
much of the Clark Fork River drainage (McGuire 1987, 1989).
Macroinvertebrate densities in study area streams were
similar to those in nearby Stanley and Fairway Creeks
(Envirosphere Co. 1986 and 1987)

4.2.1.2 Taxa Richness

Macroinvertebrate taxa richness is
potentially the single best tool for measuring the environ-
mental condition and biological integrity of streams in the
Montana Project area. It is a very robust measure of
biological integrity since the loss of the "most sensitive
taxa to any pollutant” will affect the index. Taxa richness
is p051tlvely correlated with the number of organisms in a
sample and is, therefore, most useful when based on a :
constant number of organlsms rather than a constant sample
area. Consistent taxonomy is a requisite for the effective
use of this index. '

For all samples combined, taxa richness
averaged 29, 24, and 28 taxa per sample in Auqust, October,
and April, respectively. The relatively low number of taxa
collected in October was probably a consequence of scouring
and high stream flows immediately prior to sampling. Among
individual stations, LC-1, Ro-3, Be-1, Po-1, Po-2, Ra-2, Li-
1, and Li-3 consistently had the highest taxa richness
(Figure 4.2.2) and averaged more than 30 taxa per sample.
Similar values (29 to 35) were reported for the nearby Lake
Creek drainage (McGuire 1987). Taxa richness was also rela-
tively high in August, following several months of stable
flows, at stations Li-4, Li-5, and Li-8. Taxa richness
declined noticeably at these stations in October and April.
The decline was attributable to scouring and bedload trans-
port during episodes of high stream flow. The biotic poten-
tial of this portion of Libby Creek was substantially
reduced by the unstable stream channel. Li-8 had the lowest
taxa richness among study area stations and averaged only 21
taxa per sample. The relatively low taxa richness at Li-10,
Li-11, and Be-3 was primarily due to the reduced effective-
ness of the Hess sampler at sites with predominantly large
substrate materials,

4.2.1.3 Shannon Diversity

Shannon diversity is a widely used.
index of environmental condition. It was originally
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developed as a measure of organic pollution but does respond
to other forms of severe degradation. Values above three
are usually considered indicative of good water quality
while values less than two indicate polluted conditions’
(Weber 1973). Used with this broad empirical scale, Shannon
diversity is not a reliable indicator of slight or moderate
perturbations, Statistical comparisons of Shannon diversity
values between sites and/or dates can provide more sensitive
analyses. For the most reliable data, comparisons should be
based on replicated samples containing equal numbers of
organisms and taxonomy must be consistent.

Shannon diversity values averaged 3.7
during this study and, with few exceptions, were greater
than 3.4 (Figure 4.2.3). Good water quality was indicated
at all stations. The lowest values recorded in-the study,
2.8 at Li-8 in October and Ro-1 in April, were obtained
during poor sampling conditions due to high stream flows.

4.2.1.4 Biotic Index

The biotic index is based on the
indicator organism approach to water quality assessment.
Although originally developed to detect organic pollution,
this index is also reasonably responsive to sediment and
metal pollution. The index is based on a scale of 0 to 10
with higher values indicating more polluted conditions.
Hilsenhoff (1987) recognized seven categories of water
quality ranging from excellent (<3.5) through very good (3.6
to 4.5), good (4.6 to 5.5), fair (5.6 to 6.5), fairly poor
(6.6 to 7.5), poor (7.6 to 8.5), to very poor {>8.3).

The mean biotic index value for study
area steams was 2.3. When averaged for the three sampling
dates, 18 of the 20 stations had biotic index scores in the
excellent water quality category (0 to 3.5). Stations LC-1
and Ro-3, among the most productive stations in the study
area, had mean biotic index values-of 3.7, which is lndlca—
tive of very good water quality.

This index has seen limited use in
Montana but appears to be extremely sensitive to nutrient
loading and organic pollution. Kerr (1988) reported that
biotic index values in an unpolluted reach of the Bitterroot
River, a slightly polluted reach of Big Spring Creek, and a
moderately polluted section of Hot Springs Creek averaged
three, four, and seven, respectively. Biotic index values
were near five in moderately polluted sections of the Clark
Fork River (McGuire 1989). Montana Project area streams had
the lowest biotic index values recorded in Montana. The
biotic index appears to provide a reliable assessment of
nutrient loading and organic pollution and will probably
also respond to significant heavy metal pollution. This
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index should be included in any future biomonitoring
program. :

4.2.1.5 EPT Richness

EPT richness is the number of distinct
taxa in the orders Ephemeroptera (mayflies), Plecoptera
(stoneflies), and Trichoptera (caddisflies) and is a compo-
nent of the U.S. EPA rapid bioassessment methodology. Taxa
in these orders are generally considered intolerant to most
forms of pollution (Plafkin et al. 1988). An additional
advantage of this index is that the taxonomy within these
orders is relatively standardized. During this investiga-
tion, 15 mayfly, 18 stonefly, and 33 caddisfly taxa were
identified from Montana Project area streams (Table 4.2.1).
Given the high number of taxa within these groups found in
the study area, this index should be an excellent tcol for
detecting deleterious impacts of metal contamination in
Cabinet Mountain streams.

EPT richness averaged 16, 17, and 15
during August, October, and April, respectively. Values for
individual stations ranged from a low of 13 at Li-5 and Ra-4
to a maximum of 22 at Be-1l (Figure 4.2.4). Similar values
(18 to 21) were reported for nearby Lake, Stanley, and Fair-
way Creeks (McGuire 1988). By comparison, in Silverbow
Creek, where metal contaminaticn is severe, EPT richness
values ranged from zero to four and, in the moderately
polluted upper Clark Fork River, values were near 10
(McGuire 1987, 1989).

4.2.1.6 EPT to Chironomidae Ratio

The relative abundance of aquatic
insect orders can be an effective method of detecting chang-
ing environmental conditions. The U.S. EPA rapid bioassess-
ment methodology uses the ratio of Ephemeroptera,
Plecoptera, and Trichoptera to Chironomidae to summarize
these data in a simple index (Plafkin et al. 1988). During
this investigation, however, EPT richness values were highly
variable, ranging over two orders of magnitude (0.7 to 78).
In an apparent response to scouring stream flows, values of
this index increased dramatically in October. Without an
extensive baseline, this index is probably too variable to
be - a reliable monitoring tool.

Much of the variability inherent to
this index can be eliminated by considering the individual
components on a seasonal basis (Table 4.2.5). Composition
of the benthic community indicated a very good water quality
throughout the study area. Mayflies and stoneflies
accounted for the majority of organisms on each sampling
date. During August and April, dipterans were numerically
codominant. Dipterans were reduced in relative (and abso-
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Table 4.2.5

Relative abundance of insect orders at 20

locations in Montana Project streams during
August and October, 1988, and April, 1989.

% mayflies %stonefiies %caddisflles % dipterans % others

Station Aug Oct Apr Aug Oct Apr Aug Qct Apr Aug Oct Apr Aug Oct Apr
Lit 32 42 61 12 38 " 13 12 9 41 7 17 1 1 2
Lid 32 bH5 56 10 30 14 24 9 18 32 3 14 2 3 1
Li4 40 63 51 21 28 17 7 7 2 3 3 30 1 1 1
Li5 19 46 39 16 32 19 6 13 4 58 6 37 3 3 1
Li8 38 53 55 31 3 20 7 7 2 2 b5 22 2 1 1
Li10 31 45 38 31 40 25 i6 10 2 21 6 35 1 ] 1
Li11 16 56 30 34 16 30 & 7 5 43 20 33 1 1 2
Ra2 2 41 33 3B 34 5 7 20 4 a5 4 47 0 1 1
Ra3 8 19 .10 5 52 39 8 8 4 33 21 48 0O o 1
Ra4 24 34 38 38 27 &5 3 Mt 1 2 21 28 13 7 7
Po 1 22 31 38 41 43 27 17 14 6 20 10 28 1 2 1
Po 2 14 34 22 4 41 18 16 12 3 23 8 b8 1 5 1
LCH i1 33 15 11 22 13 10 16 5 61 22 63 7 7 4
LC2 18 31 g8 51 28 21 i8 7 5 i¢ 9 &2 3 25 2
Be1 40 53 64 13 189 18 23 18 7 15 3 8 8 6 2
Be2 27 28 36 29 493 &5 17 17 3 21 4 35 ] 2 1
Be3d 33 59 29 35 21 30 10 11 5 17 4 33 5 5 a
Ro 1* 29 29 73 11 30 10 16 27 8 40 9 a8 4 5 1

Ro 3* g8 14 A 11 3 2 27 5 8 41 3 48 13 756 13

Ro 4* 34 21 ND 25 24 ND 28 19 ND 8 21 ND 5 15 ND
Mean 25 33 38 28 31 20 14 13 §& 30 9 34 4 8 2
Stand. dev. 10 14 18 14 12 9 8 6 3 %6 7 17 4 17 3

* kick samples at Rock Creek stations, all others Hess samples, ND= no data.
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lJute} abundance in October samples, probably due to high
flows prior to sampling. Caddisflies typically comprised 10
to 20% of the macroinvertebrate fauna. ' R

A few stations within the study area
had distinct benthic faunas (Table 4.2.5). Station Ro-3,
located downstream from Rock Creek Meadows, with its prepon-
derance of fingernail clams and dipterans, had the most
unique fauna. Dipterans were also relatively more abundant
at LC-1 where the deposition of fine sediments was evident.
Stoneflies were relatively more abundant at headwater
stations than in downstream reaches. A multiple year
database would enhance the usefulness of ordinal relative
abundance data.

4.2.1.7 Biotic Condition Index

The biotic condition index (BCI)
measures a stream against its own potential and is based
upon mean community tolerance which varies in response to
intensity of perturbation to a stream’s ecosystem (USFS
1985). Biotic index values above 90 are considered excel-
lent, while values between 75 and 90 are considered good.

BCI values averaged 88, 103, and 85
during August, October, and April, respectively. The
increase in values following the October spate was the
opposite of the expected response. Station Ro-3, with
scores of 86, 76, and 66 in August, October, and April,
respectively, had the lowest BCI score for two of the three
sampling periods. With the exception of the April score at
station Ro-3, all BCI scores were in the good or excellent
category. BCI scores were highly variable for most stations
and substantially more data would be required.for a reliable
interpretation.

4.§.1.8 Biomass

The dry weight (biomass) of macro-
invertebrates in the three samples (pooled) was determined
for each set of samples (Table 4.2.6). Biomass can indicate
whether a stream is reaching its potential and shows its
potential for supporting a fishery (USFS 1985). USFS
Fisheries Habitat Handbook (1985) categorized dry weight
biomas per square-meter as follows: 0 to 0.5 as poor, 0.6
to 1.4 as fair, 1.6 to 4.0 as geood, and 4.1 to 12.0 as
excellent. '

: For all Hess samples combined, biomass
estimates averaged 0.3, 0.4, and 0.6 during August, October,
and April, respectively. The low biomass was not surprising
given the nutrient poor streams in the study area. Rock
Creek appeared to be slightly more productive than streams
in the Libby Creek drainage and biomass measurements for
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Table 4.2.6 Equitability (Lloyd and Ghelardi 1964) and__
biomass values at 20 stations in Montana
Project area streams during August and October,
1988, and April, 1989 (values are for three
poocled Hess samples, each 0.1 m square).

Equitability Biomass (dry wt.-gms/.3m)
Station August October  April August October__ April
L1 - 0.51 a.51 0.49 _ .08 0.13 0.33
Li3 0.43 0.45 .53 0.16 0.20 0.35
Li4 0.53 0.55 0.62 0.15 0.08 0.17
Li5 0.48 0.54 0.63 0.12 0.06 0.08
Lis 0.59 0.52 0.56 0.10 0.07 0.24
Li 10 0.65 0.49 0.62 0.08 0.10 0.16
Li11 0.68 0.45 - 068 - 0.03 0.04 0.10
Ra2 0.84 0.65 0.61 0.05 0.11 027
Ra3 0.60 0.50 0.44 0.05 0.12 0.25
Ra4 0.69 0.63 0.51 Q.10 0.06 0.23
Po 1 0.57 0.47 0.60 0.10 0.19 0.18
Po2 0.65 0.58 0.70 0.11 0.16 0.07
LC1 048 064 048 017 0.16 0.13
LC2 o.7z2" 0.63 0.64 ND . 0.07 .14
Be 1 " 0.69 0.48 0.48 013 7 0.26 0.42
Be 2 0.69 0.568 0.63 0.10 0.16 0.11
Be d 0.64 0.48 0.80 0.04 0.14 0.06
Ro 1* 0.75 0.89 .32 .20 0.28 0.30
Ro 3* 0.70 0.1 0.37 0.19 0.32 0.4
Ro 4* 0.77 0.76 ND 0.31 0.21 ND
Mean 0.62 0.55 0.56 012 015 . 0.21
St, Dev. 0.10 0.15 0.12 0.07 0.08 Q.12

* Kick samples.

49



Rock Creek tended to be higher; however, the data for Rock
Creek were not directly comparable to the data from Hess
samples. Biomass estimates, for the most part, reflected
the occurrence of large insects in the samples. Large
craneflies (Tipula and Hexatoma), stoneflies (Doroneuria
theodora), and caddisflies (several Limnephilidae) comprised
most of the biomass in each set of samples. Since the
presence or absence of a few large individuals greatly
influenced this index, it was quite variable and it is not
recommended as a future monitoring tool. :

4.2.1.9 Equitability

Equitability was originally proposed as
a measure of the distribution of individuals among species.
It compares the number of taxa present in a sample with a
number based on the calculated Shannon diversity and a
theoretical distribution of individuals among taxa (Lloyd
and Gelardi 1964). Equitability values can range from 0 to
1 with values between 0.6 and 0.8 typical of unpolluted
streams, while values less than 0.5 indicate degradation
(Weber 1973}).

Equitability values for among study
area streams averaged 0.57 and ranged from 0.1i1 to 0.89
(Table 4.2.6). This index has a long history of use, but
has fallen into disfavor because it has little ecological
basis (Pielou 1977). Since it is derived, in part, from
taxa richness and Shannon diversity, it provides no new
information and is not recommended for monitoring.

4.2,1.10 Quality Assurance/Quality Control

As a quality assurance measure, sort-
ing efficiency was examined. Based on the resorting of nine
samples (5% of all samples), sorting efficiency was
estimated at 98, 95, and 98% for the August, October, and
April samples, respectively. In addition, nine samples were
reviewed and the identification of additional samples were
verified by Mr. Bob Wisseman (Oregon State University)
{Appendix 6.6). Voucher specimens were curated and are
available for examination upon request from Daniel McGuire,
P. O. Box 764, Espanola, NM.

4.2.2 Periphyton

August and October, 1988, periphyton samples
have been identified by Dr. John Priscu, Montana State
University, Bozeman. Analyses of April, 1989, are ongoing.
A complete periphyton results and discussion section will be
submitted as a supplement to this report upon completion in
late June or early July, 1989.
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4.2.2 Periphyton

(This section supercedes the previous section
4.2.2 on page 50).

Periphyton was sparse in study area streams and
algal growths sufficiently dense for sampling were difficult
to find (Tables 4.2.2.1-4.2.2.6). This problem was accentu-
ated by scouring stream flows prior to sample collection in
October and April. Due to their high visibility, filamen-
tous green and bluegreen algae were probably collected out
of proportion to their relative abundance.

Green (Chlorophyta) and blue green (Cyanophyta)
algae occurred throughout the study area. Zygnema and
Oscillatoria were the most widespread and abundant genera
(Tables 4.2.2.1 and 4.2.2.5). Nostoc, a bluegreen algae,
was abundant in the April Little Cherry Creek (LC-1) sample
(Table 4.2.2.5). This taxon was found only at this site and
indicated a localized increase in sediment and nutrient
loading.

Diatoms were present in all periphyton samples;
however, most collections were relatively sparse. Species
richness appeared rather impoverished, particularly in
headwater reaches. A total of 49, 44, and 39 diatom taxa
were identified in the August, October, and April samples,
respectively (Tables 4.2.2.1, 4.2.2.3, and 4.2.2.5).
Achnanthes minutissima was the most abundant taxon at most
stations on each date; however, seasonal succession among
abundant taxa was evident. Fragilaria spp., Gomphonema
constrictum, Melosira spp., and Tabellaria spp. were also
relatively abundant on one or more sampling dates. In
general, the diatom flora was typical of clean, scft-water
streams in Montana.

Four of the 57 periphyton slides (7%) were re-
examined to verify identifications. Results are presented
in Appendix 6.7

In addition to algae, moss (Bryophyta) was an
important component of the periphyton in study area streams.
Bryophytes were the most common characteristic vegetation of
most stream reaches. They were particularly abundant in the
upstream portions of each stream, but were present wherever
stable substrates and dense forest canopies occurred.
Bryophytes were essentially absent from Li-4 and occurred
only sporadically in Li-5, Li-6, and Li-8.

Aquatic macrophytes occurred only incidentally
within the study area. A few sprigs of water buttercup
(Ranunculus) were found in spring seeps in the Libby Creek
floodplain (Li-4) and in Rock Creek Meadows (R0O-3). Sedges
(Carex) were also present in Rock Creek Meadows.
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Table 4.2.2.1. Relative abundance of diatoms and other

algae collected in Montana Project streams, during August,
1988.

GENERA Li-1 Li-3 Li-4 Li-3 Li-8 Li-{0 Li-11 Ra-2 Ra-3 Ra-4
CHLOROPHYTA

{green zlgae)

Cosmarius P P
Spirogyra P

Ulathrig C

Tyqneaa L C C A P AR P
CYANOPHYTA

{blue-qreen algae)

Oscillatoria P P A R c A P
BACILLARIOPHYCERE

{diatans) A A p P P c c FP &

Syabols: A=Abundant (360%), C=Common (&0%-20%}, P=Present (<20%)

BENERA Po-1 Po-2 LC-f Be-1 Be-2 Be-3 Ro-! Ro-3 Ro-4

CHLOROPHYTA
{green algae!}

LCosmarium P
Spiregyra

Ulothrix A A C
lygnema P P P C

CYANOPHYTA
thise-green algasl

Dscillatoria A € P C C A P

BACILLARIOPHYCEAE
{diatons) P fi P P C A P 4 cC

Syahals: A=Abundant (>&0%), C=Cowaon [60%-2043, P=Present {{20%)
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Table 4.2.2.1. Continued.

{PERCENT TOTAL OF DIATOM SPECIES=100%} TR=Trace ({11}

GENERA Li-1 Li-3 Li-4 Li-3 Li-8 Li-10 Li-it Ra-2 Ra-3 Ra-4

Achnanthes lancenlata 2 3 IR 8 TR 3

f. linearis TR

A. minutissima 60 14 48 48 &2 1B 5 3% 0 3
#. sp. TR TR TR TR

Amphaora sp. TR I T
Callonesis hacillua TR
Cocconeis placentula TR TR 2

Lyahella atfinis TR 2 T TR TR 2
C. sp. TR 2 IR @™ TR TR 3 TR

Diatoma anceps TR TR TR TR TR TR 1R
I. hiemale 13 wm w 27 18 7 5 23

Diatomella balfouriana fﬂ

Eunotia incisa TR

pectinalis 1R 3 i
perpusilla TR
. vanheurki i w TR
5p. 1R

on
(]

13

m m L m
n . .

Fragilaria bicapitata " TR

F. capucina 2 73 14 33
F. construens il TR
F. pinnata R

F. vaucheriae IR 3

on
~
o~
o=
(4]
Ll
en = pa

o4
on
<~
[+ ]

Frustulia rhesboides TR TR

Gosphonesa constrictum 2

8. intricatua TR I TR TR 2

6. lanceolatus i

b. parvulus TR

b. sp. TR

fyrosigea sp. TR

Hannaea arcus k¢ 3 3 10 3 TH

Melosira distans 1

K. islandica iR TR

M. italica I TR 12 yi 2 1

H. varians . 2

Meridion circulare TR 2

~a
o
r
[ % ]
ra
ra



Table 4.2.2.1. Continued.

(PERCENT TOTAL GF DIATOM SPECIES=1007) TR=Traca ({1%)

GENERA Li-1 ti-3 Lli-4 Li-3 Li-B Li-10 Li-11 Ra-2 Ra-3 Ra-4
Navicula cryptocephala TR

N. ainima i IR TR
N. radinsa iR 2 TR

K. sp. M T® 1 TR 3 2 2

Mitzschia sp. TR TR TR
Rhaicosphenia curvata 1R , - TR
Stavronesis saithii TR
Synedra incisa TR R
Tabellaria fenestrata 2 2 | 14 2 2 TR TR
T. flacculasa TR R 2 7 2 2
Species Counted 10 10 17 19 17 7 20 2 19 iy
Frustules Counted 313 300 297 294 I35 266 W91 236 397 240
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Table 4.2.2.1.

Continuéd.

GENERA

Po-1 Po=2 LC-1 Be-l

Be-2 Be-3 Ro-1 Ro-3 VRn—4

fichnanthes lanceolata
&. atfinis

A. minutissima

A. sp.

faphara sp.
Cocconeis placentula
Cyabella aftinis

£. naviculiforais

€. sp.

Diatoma anceps
. hiemale

Diatomella balfouriana

Eunatia pectinalis
E. perpusilla

Fragilaria bicapitata
F. capucina

F. construens

F. leptostauron

F. vaucheriae
rrustulia rhosboides
boaphonesa constrictua
b. intricatua

B. sp.

Hannaea arcus

Melosira distans
B, italica

Heridion circulare
Navicula cryptocephala
N. miniza

N. radiosa

K. sp.

Nedium sp.

Nitzschia sp.

Rhoicosphenia curvata

Synedra ruapens
5. sp.

3

39
TR

TR

11

3

P3Gl

R

Grd

iR

2

1t

TR

&n

TR
b4

R

TR

TR

"

1R

3

[}

TR

R

TR

R

TH

& 10 2 TN 3
R
I 13 g 44
L1

TR TR
7 1R
T TR TR i

TR TR
TR

19 TR 2
R fR
TR
I
T 2

™ TR 2 TR b

3
9 M
4 R 3
3 It
R
M T

TR

ol

R
IR W TR 2 T

TR
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Table 4.2.2.1. Continued.

{PERCENT TOTAL OF DIATOM SPECIES=100%)} TR=Trace ({17%)

GENERA Pa-1 Po-2 LC-1 Be-l Be-2 Be-3 Ra-1 RAo-3 Ro-4
Tabellariaz fenestrata 33 2 2 TR
T. flocculosa : 1 13 =
Species Counted 14 ia F 1 0 12 19 17 12
Frustules Counted 31 309 W0 310 403 293 302 39% - 312
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Table 4.2.2.2. Diatoms identified from Montana Project
stream reaches in August, 1988.

Achnanthes affinis Grun.
A.’lanceolata Breb. ex Kutz.
 A. linearis (N, Se.) Grun.
f. arinutissima

f. sp.

faphera sp.
Callonesis bacillua (Brum.) Cl.
Coccaneis placentula Ehr,

Cyabella affinis Kutz.
C. naviculitarais Auersw. ex Heih.
C. sp.

fiatosa anceps {Ehr.) Kirchn.
5. hiemale (Roth) Heib.

Hatomella balfouriana Grav.

Eunotia inciza W. Se. ex Greg.

c. pectinalis (0. F. Mull.j Rabh.
E. perpusilla Grus.

€. vanheurkii Patr,

Fragilaria bicapitata A. Mayer
F. tapucina Desa.

F. construens (Ehr.) Grun,

F. leptostauron {Ehr.) Hust.
F. pinnata Ehr.

F. vaucherias (Kutz.} Peters.

Boaphonena constrictus Ehr.
B. intricatus Kutz.

b. lanceolatum Fhr.

6. parvulua {Kutz.}

b. sp.

Gyrosigaa sp.
Hinnaea arcus (Ehr.) Patr.

Melosira distans {Ehr.} Kutz.
B, islandica G. Mull.

M. italica (Ehr.) Kutz.

B. varians Ag.

Reridion circulare (Grev.) Ag.

Mavicula cryptocephala Kutz.

N. sinima brunm,

N. radiosa Kutz.

& sp. 50g

Modius sp.



Table 4.2.2.2. Continued.

Hitzschia sp.

Rhoicosphenia curvata (Kutz.) &run.
Stauronesis saithii brun.

Synedra tncisa Boyer

5. ruapens Kutz.

E. sp.

Tabellaria fenestrata iLyngb.) Kutz.
T. flocculosa (Rothl Kutz.
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Table 4.2.2.3. Relative abundance of diatoms and other
algae collected in Montana Project streams, during October,
1988.

{PERCENT TOTAL OF DIATON SPECIES=100%) TR=Trare 1%

BENERA Li-3 Li-3 Li-8 Li-iﬂ Li-11 HRa-2 Ra-3 Ra-4 Po-i1 Pg-2
Achnanthes minutissima 48 23 &l 15 & 18 53 i1 8 10
A, lancenlata L[ 2 L R 1R '
R, lappenica T TR
A, peragalli TR TR

T TR i TR iR
Cocconeis placentula TR TR TR § TR
Cyabella atfinisg R TR TR TR
C. gracilis TR TR

L. tumida TR

C. turgida TR 2 1R I 2 2 TR 3

€. sp. TR TR 2

Diatoaz anceps TR TR m IR

0. hiesale 2 12 3 22 19 T R 2
Epitheriz sp. i

Eunotia curvata TR

E. dipdon TR

E. hexaglyphis TR TR IR TR A

E. pectinalis i TR 4 2 TR i 12 3
E. perpusilla iR TR 2

E. praerupta TR

E. septentrianalis 2

fragilaria capucina iR TR ] 3 la 2 U

F. construens 1 5 TR

F. virescens ) 19 & 14 8 TR i TR ]
frustulia rhoabaides TR TR TR TR TR

bomphonema canstrictuam 23 TR T

6, intricatus R 1R TR 2 TR
b. lanceolatus TR

B. sp. TR

Hannaea arcus TH 3 2 R
flelosira italica 2 g g 5 12 il

feridion circelare TR g 13 8 TR TR )



Table 4.2.2.3. Continued.

(PERCEMT TGTAL OF DIATON SPECIES=i00%) TR=Trace {<{I%)

BENERA Li-3 Li-§ Li-8 Li-16 Li-11 Ra-2 Ha-3 Ra-4 Po-i Pn-2
Havicula bicephala TR TR

N. cryptocephala 2 T 2 2 2 4 T TR

N. pupula 2 TR 2

N. radiosa R TR TR TR TH

N. sp. T T’ 1t
Nitzschia sp. 3 2 & | TR

Pinnularia sp. TR
Rhoicosphenia curvata TR i

Surirella sp. TR

Syndra paristica TR TR

Tabellaria fenestrata 11 TR LE 8 TR ih
Species Countad 24 2 19 1§ 12 15 18 2 10 il
Frustules Counted 4 361 307 32 49 312 320 182 302 294



Table 4.2.2.3. Continued.

{PERCENT TOTAL OF DI&TOM SPECIES=100%) TR=Trace (<{1%)

BENERA LC-1 LE-2 Be-1 Be-2 Be-3 Ro-1 Ro-3 Ro-3
Hacro

Ro-4

Achnanthes minutissima 3 i0M 88 W M F

fi. lanceolata 2 B T TR TR
f. peragalli TR
fi. sp. TR

Cocconeis placentula § TR IR

Lyebella atfinis T TR TR
L. gracilis TR TR T TR
C. turgida TR TR 2 TR
liatoma anceps TR TR
B, hiemaie 14 ! 80 11

==l

Epithamia sp.

Eunotia pectinalis TR 4 ™W TR
E. perpusilla _ [
Fragilaria capucina bR T

F. construens I iR 3 3
F. vaucheriae 1R

F. virescens 5 ¢ TR 3 ] TR 3 R
Frustulia rhosboides TR ] 1R 1R
Gomphonema constrictua T’ 3 i M TR
G. intricatup 7 R 2

b. lanceolatua TR b

Hannaea arcus 1R TR
Helosira italica & T8 38 7
Heridion circulare TR TR TR

Havicula cryptocephala 2 § TR TR TR TR

. pupula " TR 2

H. radiosa 3 1§ TR TR TR
H. sp. 2 TR TR

Nitzschia sp. 2

Pinnularia sp. 2

50k
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Table 4.2.2.3.

{PERCENT TOTAL OF DIATOM SPECIES=3i00%)

Continued.

TR=Trace i41%)

GENERA IC-I LC-2 Be-1 Be-2 Be-3 Ro-1 FRo-3 Ro-3 Ro-4
Hacro

Tabellaria fenestrata Th H TR

T. flocrulesa 23

Species Coanted 19 14 a 12 7 9 18 1k

Frustules Counted 05 IF0 3 M9 346 37 323 309
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Table 4.2.2.4. Diatoms identified from Montana Project
stream reaches in October, 1988.

Achnanthes ‘minutissima

k. lanceolata Brab. ey Eutz.

#, lappomica (buera. % Hang.) Reim. comb. nov.
f. peragalli Brun amd Heridb.

A, =p.

Cocconeis placentula Ear.

Cyabella 2ffinis Yutz.

C. gracilis [Rabh.} Cleve

C. tumtda {Breb.? van Huerck
C. turgida {breg.} Cleve

L. sp.

liatosa anceps {(ERr.} £irchn.
D. hiesale (Roth) Heib.

Epithema =p.

Eunotiz curvata (Kutz.) Largerst.
E. diodon Ehr.

. hexaglyphis Ehr.

. pectinalis i, F. full.} Rabh,
. perpusilla Grun,

praerupta Enr.

. saptentrionalis dstr,

m

mMm m Mmm
"

Fragilaria capucina fese.

F. ronstruens (Ehr.)} &run.

F. vaucheriae (Kutz.) Paters.
F. virescens Ralfs

bamphonema canstrictua Ehr.
B. intricatums kutz,

6. lanceclatua Rhr.

b. sp.

Hannaea arcus {Ehr.) Patr.
Melosira italica ithr.) Kutz,
Heridion circulare {Grev.] #g.
Mavicula bicephala Hust.

N. cryptocephala Kutz.

N. pupula Kutz.

Y. radiosa Eutz.

1, =p,
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Table 4.2.2.4. Continued.

Hitzschia sp.

Pinnelaria sp.

Rhoicasphenia curvata (Kutz.) Grun.
Surirella sp.

Synedra parasitica (¥. Sa.) Hust.

Tabellaria {enestrata {Lyngh.} Kut:z.
. flocrulosa (Rothl Kutz.
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Table 4.2.2.5 Relative abundance of diatoms and other algae
collected in Montana Project streams, during April, 1989.

GENERR ti-1 ti-3 Li-4 Li-3 Li-8 Li-10 Li-1t Ra-2 Ra-3 Ra-4
CHECROPHYTA

tgreen algae)

Ulethriz P L
Zygnega L P £ p
CYANDPHYTA

{blue-green algael

Bscillatoria £ P L C c C A P L
BACILLARIOPHYCEAE

(diatoas) C C C 4 P c c C C c

Syabols: A=Abundant (340%), C=Coaman 180Z-200), P=Present ((20T)

GENERA Po-! Po-2 LC-1 LE-2 Be-l Be-2 Be-3 Ro-1 Ro-3

CHLOROPHYTA
{green algae)

ilothrix L
Iygnama C A P

CYANDPHYTA
{hlue-green algael

Hostoc A
Oscillatoria L C p A P N

BACILLARIOPHYCEAE
{diatoas) P P P A A c A & c

Syabols: A=phundant (401}, €=Comsen (40%-207), P=Present {(20%)
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Table 4.2.2.5. Continued.

{PERCENT TOTAL OF DIATON SPECIES=100%) TR=Trace ({iX)

RENERA Li-1 Li-3 Li-4 Li-3 Li-8 Li-10 Li-!1 Re-2 Ra-J Ra-§
fAchnanthes lancealata TR 5 TR 2 4 3 TR 2
A, minutissima B7 45 § & 53 18 b4 g 3
A. sp. TR TR TR 2
Cocconeis placentula TR 2 TR TR

Cyabelia affinis TR 2 2 2 TR

C. turgida 2 TH

C. sp. 1R TR-
Piatoma anceps TR TR TR TR R 1R & TR
§. hiemale 4 2z 29 46 23 4 45 49 5
Eunatia hexaglyphis i M

E. pectinalis 1] TR 1R 8 I MmO
E. perpusilla 2 5 3
£ sp.

Fragilaria capucina

F. canstruens TR b b -& 2 3

F. vaucheriae TR ) ,

F. virescens 4 3 3 3 b 2 1R

Frustulia rhoshoides TR TR
Gosphonema comstrictue TR 23 & 17 TR TR 2

B, intricatus TR TR

6. lanceglatus TR

6. sp.

Hannaea arcus R 4 2 TR TR 2 TR 1k
Belosira italica b 14 & i 28 3 4
Heridion circulare TR TR I W N 9 3 I TR
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Table 4.2.2.5. Continued.

{PERCENT TOTAL OF DIATOM SPECIES=100%) TR=Trace ((1%)

GEHERA Li-f Li-3 Li-4 Li-3 Li-8 Li-10 Li-11 Ra-2 Ra-I Ra-4
Navicula hicephala TR 2
N. cryptocephala T TR 2 i T § TR T 3
N. pupula W™ TR iR TR I
. radiasa R TR TR TR
N. sp. TR ' TR 2 TR TR IR
Nitzschia sp. TR T TR TR TR
Pinntlaria sp. R TR

Staurcnesis sp. - TH

Syhedra ruspens 2

5 sp. TR
Tabellaria fenestrata T TR 2 m TR I 1R TR
Species Countad 13 16 168 17 13 18 19 t7r 12 21
Frustules Counted 327 130 304 108 133 303 - 0@ 306 33T 317
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Table 4.2.2.5.
{PERCENT TOTAL OF DIATOM SPECIES=100%) TR=Trace i{1%)

Continued.

8. sp.

50r

BENERA Po-1 Pg-2 LC-1 LC-2 Be-l Be-2 Be-3 Ro-i Ro-3
Achnanthes lapceulata TR 3 9 9 3 ke 3 2
#, minutissima 3184 b &6 M B 2 A 3
A. sp. 2 & TR 2

focconeis placentula 2 T ™ TR 2

Cysbella affinis R

L. naviculiforais 2 iR iR TR
C. turgida " TR 2 2

. sp. 2 TR 1R 2
liatoma anceps : Z T TR TR TR
p, hiemale 2 4 5 7 % 13 20 23 14
Eunotia diodon R

E. hexagiyphis TR

E. pectinalis TR R TR 4
E. perpusilla 2

E. sp. TR

Fragilariz capucina R & 2
F. construens 15 TR 9 8 8 20 b IR 2
F. vaucheriae I TR L[]

F. virescens 7 RATNY | 3 14 2 4
Frustulia rhoshoides T/

Goaphonesa acuainatua TR

b. constrictus 12 3 I M 3 2 2

B. intricatua z TR TR 2

6. lanceolatus 9 1R

Hannaea arcus b] 16 3 W 2
Melosira italica 2 1 TR § I3 WM 3
Heridion circulare TR TR 8 2 2 4 &6 TR TR
Navicula cryptocephala R TR 2 3 2 3
N. pupula TR TR §
R. radiosa TR 4 TR TR R
N. sp. TR TR TR TR TR TR
Hitzschia sp. TR TR TR 2 R TR TR TR
Pinnularia sp. TR TR 2 TR
Synadra ruapens TH



Tabie 4.2.2.5. Continued.

(FERCENT TOTAL OF DIATOM SPECIES=100%) TR=Trace ({1%)

BENERA Po-1 Po-2 LC-1 LL-2 Be-1 Be-2 Be-3 Ro-1 HRo-3
Tabellariz fenestrata TR 4 I3 W TR TR

1. #locculosa 1 12 R 2 22
Species Counted 14 12 17 27 22 14 ya 13 20
Frustules Counted U7 366 133 308 289 310 30 J0B 299
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Table 4.2.2.6 Diatoms identified from Montana Project
stream reaches in April, 1989.

fichnanthes lanceolata Breb. ex Ketz.
. minutissima
A. sp.

Cocconeis placentula Ehr.

Cyabella affinis Kutz,

C. naviculiforais Auersw. ex Heib.
C. turgida (Breq.} Clave

€. sp.

Diatomz ancees (Ehr.} Kirchn.
0. hiemale (Roth) Heib.

Eunatia diadon Ehr,
. hexaglyphis Ehr.
pectinalis (0. F. Mull.) Rabh.
. perpusilla brun.

5P,

m m Imm

Fragilaria capucina Desa.

F. construens (ERr.} Grunm,

F. vaucheriae iKutz.) Peters,
F. virescens Ralfs

bosphanesa acuminatua Ehr.
6. constrictum Ehr,

B. intricatus Kutz.

k. lancealatua Rhr.

B. sp.

Hannaea arcus {Ehr.) Patr.
Melosira italica (Ehr.} Kutz.
Heridion circelare [Grev.) Ag.
Navicula Bicephala Hust.
N. cryptocephala Kutz,

pupula Kutz.

N.
N. radiosa Kutz.
N. sp.
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Table 4.2.2.6. Continued.

Nitzschia sp.
Pinnularia sp.
Stauronesis sg.

Synedra ruapens Kutz.
8. sp. .

Tabellaria fenestrata (Lyngh.) Kutz.
T, fiocculosa (Roth) Kutz.
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4.3 FISHERIES
4.3.1 FISH POPULATIONS

Bull trout, rainbow trout (Oncorhynchus mykiss),
and sculplns (Cottus spp.) were collected in the Libby Creek
drainage. Bull trout, westslope. cutthroat trout, and
hybridized westslope cutthroat tréut were found in the Rock
Creek drainage.

Table 4.3.1.1 presents the streams, sections,
locations, sampling dates, and population estimate method of
the sites in the Libby Creek and Rock Creek drainages. '
Population estimates of the study sites follow by strean.

4.3.1.1 Little Cherry Creek

Little Cherry Creek was the smallest
stream in the study area. Section LC-1 was approximately
1/4 mile upstream of the confluence of Little Cherry and
Libby Creeks and downstream of the proposed tailings site.
This section had an average gradient of 5.7 percent. This
reach began approximately 100 feet upstream of where the
water disappeared beneath the streambed. Fine sediments,
from a recent, upstream clearcut were present throughout the
reach, but became progressively thicker towards the top of
the reach. Alders were thick along and overhanging the
shorelines. There was one 2-foot deep pool where the
channel cut through bedrock; however, most of the reach was
shallow (2~4 inches) riffles between shallow pools. No
undercut banks were present.

Section LC-2 was about 1.5 miles
upstream of the Libby Creek confluence with an average
gradient of 4.9 percent. Section LC-2 was located in the
proposed Little Cherry Creek tailings impoundment beginning
approximately 150 feet upstream of the Little Cherry Loop
Road. A narrow strip of mature, mixed conifer forest, and
recent clearcuts beyond flanked each side of this reach.
Sediments from the adjacent clearcuts covered pool bottoms
where water velocities were slow. Debris jams, overhanging
devil’s club, and undercuts below banks and roots were
.common. Both sample sections were 500 feet in length.

Rainbow trout were the only fish
spec1es found in Little Cherry Creek (Table 4.3.1.1.1).
Densities were similar in both sections, 1.7 (PC-1) and 1.5
(PC-2) rainbow per 100 feet?, and the fish averaged less:
than 4 inches total length.

4.3,.1.2 Poorman Creaeak

Sections 1 (PC-1) and 2 (PC-2) were
approximately 0.25 mile and 1.1 mile upstream of the conflu-
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Table 4.3.1.1. Stream, electrofishing sample section, legal
description, sampling dates, and population estimate method for the
Libby Creek and Rock Creek watersheds, Montana Project, Lincoln and
Sanders Counties, Montana.

: Location Sample‘
Stream Section T2 R2 83. Dates Method
Little Cherry LC-1 286N 31W 13 08/24/88 two-pass
LC-2 28w 31w 24 09/22/88 two-pass
Poorman Creek PC-1 28w 31w 25 08/25/88 two-pass
PC-2 28N 31w 35 08/26/88 two-pass
Ramsey Creek RM-1 27N 31W 02 08/30/88  two-pass
RM-2 27N 31w 09 08/31/88 three-pass
09/01/88
RM-3 27W 31w 09 09/07/88  two-pass
Libby Creek LB-1 28N 30W 18 09/21/88  two-pass
‘ LB-2 27N 31w 11 09/22/88  three-pass
LB-3 27N 31w 15 09/06/88 two-pass
LB-4 27N 31W 21 09/23/88 two-pass
. Rock Creek EFRC 26N 32w 02 09/11/88  two-pass
Rock Creek RCM 26N 31w 06 09/89/88 mark~
Meadows 27N 31w 31 09/12/88 recapture
09/1516/88
Rock Lake RKL 27N 31w 29& 09/10/88 age-growth
. 31 09/14/88 data only
ar = Township
R = Range
S = Section
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Table 4.3.1.1.1 Population estimates, densities, and average total
lengths, weight, and condition factor for rainbow trout (Rb) in Little
Cherry Creek, Montana Project, Lincoln and Sanders Counties, Montana.
Ninety-five percent confidence intervals and ranges are given in
parentheses.

Density Average Average Average
Population Number/ Length Weight Condition
Species Estimate 100 ft2 {(in.) {(1bs.) Factor
Saction LC-1
Rb 52 1.7 3.6 0.02 1.32
(+7) (3.0-5.4) (0.01-.08)
Total 52 ‘ 1.7
(£7)
Saction LC-2 ,
Rb . 36 1.5 3.8 0.03 0.97
(+4) (3.0-5.5) (0.01-.06)
Total 36 1.5
(+4)

Table 4.3.1.2.,1 Population estimates, densities, and average total
lengths, weight, and condition factors for rainbow trout (Rb) and bull
trout (DV) in Poorman Creek, Montana Project, Lincoln and Sanders
Counties, Montana. Ninety-five percent confidence intervals and
ranges are given in parentheses.

Density Average Average Average

Population Number/  Length Weight Condition -
Species Estimate 100 ft2 {in.) {1lbs.) Factor
S8action PC-1 _
Rb ‘ 105 0.7 4.7 0.05 1.27
(+21) {(3.0-8.6) (0.01-.24)
DV 4 <0.1 6.6 .11 1.08
(+0) (4.8-8.1) (0.05-.20)
Total 109 0.8
(+21)
Saction PC-2
. Rb 45 0.7 4.6 0.05 1.1¢9
{+7) {3.0-7.8) (0.01-.20)
Total 45 0.7
{(+7)
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ence of Poorman Creek and Libby Creek (Map 7.2), respec-
tively. PC-1 was 1000 feet long with a 4.0 percent
gradient. The lower end of this reach began approximately
100 feet above where the stream went underground. .The reach
was flanked with alders, cottonwoods, and other riparian
vegetation which, in places, completely overhung the stream.
Substrates were primarily cobble. PC-2 was a 500 foot
section with a 6.0 percent average gradient. This reach ran
through a mature hemlock forest with a closed canopy.
~Substratse were primarily boulders and cobble. Undercut
banks/roots were present, but uncommon. The lower end of
PC—-2 was several hundred feet above the Bear Creek Road,
above the influence of the road and the proposed Little
Cherry Loop tailings impoundment.

Rainbow trout were the predominant
trout species in both sections of Poorman Creek, comprising
96 percent of the estimated population in PC-1 and 100
percent of the population in PC-2 (Table 4.3.1.2.1). Bull
trout, a species of special concern in Montana, comprised
the remaining 4 percent of the population in PC-1. They
averaged 6.6 inches in length, but were uncommon (.03 DV/100
ft?) . The average size, weight, and densities of rainbow
trout were virtually identical in the two sections.
However, sculpins, which were not intentionally captured,
enumerated, or processed, were numerically the most common
fish in PC-1. The identity of these sculpins is unknown
because sculpin taxonomy is being completely revised and no
specimens were collected for subsequent identification.

4.3.1.3 Ramsey Creek

Sections RM-~1, RM-2, and RM-3 were
approximately 0.9, 3.8, and 4.4 miles, respectively,
upstream of the confluence of Ramsey and Libby Creeks (Map
7.2). Their respective gradients were 4.0, 7.1, and 1.1
percent. Sections RM~3 and RM-2 were located just upstream
and downstream of the proposed Ramsey Creek plant site
respectively. The lower two sections were 1000 feet in
length and RM-3 was a 500 foot section.

Section RM-1, the lowest reach on
Ramsey Creek, ran through an old-growth hemlock/cedar
forest. Fallen trees across the stream, undercut banks, and
"holes" under old stumps were common. Some vegetation
(e.g., devil’s club) overhung portions of the creek.
Substrates contained some gravel among cobbles and boulders.

The twe halves of section -RM~2 were
somewhat different. The lower half contained local gradi-
ents exceeding 15 percent over bedrock cascades. Below the
cascades were large, deep, pools containing some gravels,
but still a primarily bedrock substrate. This portion of
the reach ran through a mature, nearly closed, spruce-fir
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forest with only a few alders flanking the banks. The upper
half of the reach contained gentle gradients over a bedrock
substrate, but with large, local gravel deposits. The
spruce-fir forest was open here allowing alders to crowd the
banks and overhang the stream. Pools were long but shallow
in this section with some undercut banks. '

Section RM-3, located above the _
proposed plant site, ran through an open fen, choked with
submerged and overhanging logs from a former spruce-fir
forest. Substrate, throughout the reach, was a deep, appar-
ently anaerocbic silt which supported relatively large
numbers of caddisfly larvae. Shorelines along the length of
this reach were primarily undercut banks.

Rainbow trout and bull trout were found
in sections RM-1 .and RM-2. No fish were captured or ob-
served in RM-3. Rainbow trout predominated in both sec-
tions, composing 77 percent of the estimated population in
RM-1 and 63 percent in RM-2 (Table 4.3.1.3.1). The density
of RM—-1. was more than double the density of RM-2; however,
rainbow and bull trout had a larger average length in RM-1.

4.3.1.4 Libby Creek \

Three sections, LB-2,LB-3,and LB-4 were
upstream of the Ramsey-Libby Creek confluence and data from
these sections are presented in Table 4.3.1.4.1. Section
LB-1 was downstream of the three previously mentioned
tributaries and will be presented separately. Sections LB-
2, LB-3, and LB-4 were 2.5, 4.4, and 5.3 miles upstream of
the confluence of Libby and Ramsey Creeks, respectively.
Section LB-4 was located above the proposed plant site and
LB-3 was located just below it. The three sections were
each 1000 feet in length.

Section LB-2 flowed through a
riparian/mixed conifer ecotone whose canopy coverage ranged
from open to closed. Substrates were primarily large
cobbles and boulders. Undercut banks and stumps were common
and some "holes" were relatively deep.

. . Section LB-3, located just below the
proposed plant site, ran through an open spruce-fir forest
with alders flanking its banks. Substrates were primarily
cobbles and boulders with a small bedrock cascade near the
upper end. Two log jams were present in the reach; under-
cuts were otherwise uncommon.

.The upper half of section LB-4 runs
through relatively open spruce-fir forest. Large pools and
holes, below and adjacent to undercut stumps, were common.
Substrates were primarily cobble. The lower half of the
reach runs through an open, avalanche chute. Substrates
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Table 4.3.1.3.1 Population estimates, densities, and average total
lengths, weights, and condition factors for rainbow trout (Rb) and

bull trout (DV) in Ramsey Creek, Montana Project, Lincoln and Sanders

Counties, Montana. Ninety-five percent confidence intervals and
ranges are given in parentheses.

Density Average Average Average
Population Number/ Length Weight Condition
Species Estimate 100 ft? {(in.) (1lbs.) Factor
Section RM-1 ,
Rb 46 0.3 4.9 0.06 0.97
DV 33 0.2 5.4 0.09 0.87
(+24) © {3.5-12.6) (0.02-.66)
Total 78 0.5
(£29)
Section RM-2
Rb 33 0.2 6.2 0.10 1.12
(+6) (3.5-8.8) (0.02-.22)
DV : 10 0.1 7.9 0.17 1.01
(+4) (6.7-10.0)(0.09-.30)
Total 43 0.3
(+10)

Table 4.3.1.4.1 Population estimates, densities, and average total
length, weight, and condition factor for bull trout (DV) in Upper

Libby Creek, Montana Project, Lincecln and Sanders Counties, Montana.

Ninety-five percent confidence intervals are given in parenthesis.
fish were observed or captured in LB-4.

Density Average Average Average
Population  Number/ Length Weight Condition
Species Estimate 100 ft?2 (in.) {1bs.) Factor
Section LB-2
DV 38 0.2 7.1 0.13 0.92
(+18) (5.3-9.1) (0.06-.26)
Total 38 0.2
(+18)
Section LB-3
DV 38 0.2 7.6 0.15 0.95
(+12) 7 (6.1-9.8) (0.07-.30)
Total 38 0.2
(£12)
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range from large cobbles to bedrock. The profile of this
section is that of a narrow, deep, V-shaped channel whose
-slopes are dominated by huckleberries with bunchgrasses and
other herbaceous wvegetation.

) Bull trout were the only fish captured
in LB-2 and LB-3. No fish were observed or captured in
section LB-4. The population estimates, densities, and
average lengths and weights were essentially identical in
both sections (Table 4.3.1.4.1). Average lengths and
weights were slightly greater in the upstream sections (LB~
3).

4.3.1.5 Lower Libby Creek (LB-1)

Section LB-1 was downstream of the
Ramsey, Poorman, and Little Cherry Creek confluences with
Libby Creek and about 0.25 mile upstream of the confluence
of Bear and Libby Creeks. ILB-1 was the lowest sample
section in the Libby Creek drainage, downstream of all
potential plant and tailing sites. The section had an
average gradient of 1.3 percent and was also 1000 feet in
length. Section LB-1 was the broadest channel in the study
area (which in places approached 100 feet). The reach cut
through a mixed conifer forest, but was flanked by large
cottonwoods, alders, and a bedrock wall. The two latter
areas contained undercuts, including a large, deep "hole"
adjacent to the wall. Substrates ranged from gravels to
large cobbles. :

Rainbow trout and bull trout were found
in section LB-1 and sculpins were noted as common. Rainbow
trout comprised 93 percent of the estimated population and
bull trout comprised the remaining 7 percent (Table
4.3.1.5.1). Both species averaged slightly less than 5
inches in length and had similar average weights (0.05 1b.
for Rb vs. 0.03 1b. for DV).

4.3.1.6 East Fork of Rock Creek

Section EFRC was approximately 7.7
miles upstream of the confluence of Rock Creek and Cabinet
Gorge Reservoir. The average gradient through this 500 foot
long section was 5.5 percent. The reach ran through a
mature hemlock/cedar forest which was open above the stream.
Alders were common along the bank and overhung the creek in
several places. Log jams, fallen trees, and large boulders
created numerous undercuts and deep pools.

This same reach was sampled in 1985
(Barnard and Vashro 1986) and in 1986 (Hightower and Vashro
1987). Electrophoretic analyses of 21 fish collected August
24, 1984, "near the mouth" of Rock Creek indicated a pure
westslope cutthroat population, a threatened species of
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Table 4.3.1.5.1 Population estimates, densities, and average total
length, weight, and condition factor for bull trout (DV) in main Libby
Creek, Montana Project, Lincoln and Sanders Counties, Montana.
Ninety-five percent confidence intervals are given in parenthesis.

Pdpulation
Species - Egtimate
Section LB-1
Rb 110
(+14)
Dv 8
(£0)
Total 118
: (+14)

Density
Number/

Average Average

Avefage
Length Weight Condition
(in.) (1bs.) Factor
4.9 0.05 1.14
{(3.0-8.7) (0.01-.24)
4.8 0.03 0.97
{(3.1-5.7) {(0.01-.06)
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special concern in Montana. However,this population was
considered subject to genetic invasion (Huston 1988).

In the present study, westslope
cutthroat and bull trout comprised 73 percent and 27 percent
of the estimated populations of EFRC (Table 4.3.1.6.1),
respectively. 1In the 1985 and 1986 samples cutthroats
composed 75 percent and 70 percent of their respective
populations. In 1988, cutthroats averaged 5.6 inches,
slightly shorter than the 5.9 inch average in 1987 and the
6.3 inch average of 1986. Bull trout averaged 6.3 inches in
1988, the same as in 1987, but below the 7.0 inch 1986
average. For discussion purgoses only, density will be
expressed as "fish per 100 m‘" and thus can be compared to
densities of the prior studies. The 1988 density for
cutthroat and bull trout was 9.3 and 3.8, respectively,
which yields a total density of 13.1 fish per 100 m?. This
result was similar to the 1986 density estimates of 9.6 Wct,
3.2 DV, and a total density of 12.8 fish per 100 m?. The
1988 and 1986 estimates were about one-third of the 1987
figures.

4.3.1.7 Rock Creek Meadows

Rock Creek Meadows is about 10 miles
upstream of the confluence of Rock Creek and Cabinet Gorge
Reservoir. This area, encompassing 59 acres, is a flooded:
mountain meadow with a network of channels, ponds, and
numerous beaver dams. Electrophoretic studies indicated
westslope cutthroat trout, westslope cutthroat x Yellowstone
cutthroat, and westslope cutthroat x Yellowstone cutthroat x
rainbow hybridization in Rock Creek Meadows (Huston 1988).
The mark-recapture method resulted in a population estimate
of 510 (+229) and a density of 0.9 Oncorhynchus spp. per 100
foot2 (Table 4.3.1.7.1). The average length was 8.8 inches
with an average weight of 0.27 pounds.

4.3.1.8 Rock Lake
Fisheries study objectives, developed
in cooperation with the Kootenai National Forest and MDFWP,
did not include a population assessment for Rock Lake. Age
and growth data were collected from fish in Rock Lake and
are presented in the following section. -

4.3.2 AGE AND GROWTH

Scales for age and growth analysis were analyzed
by section and stream. Results of these analyses follow.
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Table 4.3. 1 6.1 Populatlon est;mates, den31t1es, and average total
ngths, weights, and condition factors for westslope cutthroat trout
ict) and bull trout (DV)in the East Fork of Rock Creek, Montana

Project, Lincoln and Sanders Counties, Montana. Nlnety—flve percent

confidence intervals are given in parentheses. . - '

Density Avefage\ Average Average

. Population Nunber/  Length " Weight  Condition

VSgeCLes Estlmate 100 ft2 ~ (in.) (1bs.) Factor

Section EFRC | -
- HWet 85 _ 0.9 5.6 - 0.08 - 0.95

{£9) (3.2-9.2) (0.01-.25)
v 39 0.4 6.3 0.09° = 0.84
) o (£11) - . {3.0-12.0)(0.01-.48)
Total 134 1.3
- (+20)

able 4.3.1.7.1 Population estimates, densities, and average total
length, weight, and condition factor for Oncorhynchus spp. in Rock Creek
Meadows, Montana Project, Lincoln and Sanders Counties, Montana.
Ninety~five percent confidence intervals and ranges are given in
parentheses.

Density Average Average Average

Population  Number/ Length Weight Condition
. Species  Estimate 100 ft2 {(in.) (1bs.) Factor
_Section RCM
"Oncorhynchus spp. 510 8.8 0.27 - 0.95
(£229) (4.6-12.2) (0.3-0.62)
Total 510
‘ (1229)
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4.3.2.1 Little Cherry Creek

In both sections, Age I rainbow trout
were dominant, followed by Age II fish (Table 4.3.2.1.1).
Age I fish made up 72 percent of the LC-1 sample and 61
percent of sample LC-2. Only one fish over Age 1T was
captured. -

4.3.2.2 Poorman Creek

Age II rainbow predominated in both
sections of Poorman Creek (Table 4.3.2.2.1). Age I and Age
III fish were the second largest age classes in sections PC-
1 and PC-2, respectively. 1In general, average length and
growth of rainbow trout was greater in Poorman Creek than in
Little Cherry Creek.

Only 4 bull trout were captured in
Poorman Creek (PC-1). Two were Age II and the remaining two
were Age I and Age III fish. The Age I bull trout was 4.8
“inches, the two Age II fish averaged 6.7 inches, and the Age
ITII fish was 8.1 inches.

4.3.2.3 Ramsey Creek

In section RM-1, Age III rainbow
predominated, followed by Age II, Age I, and Age IV fish
(Table 4.3.2.3.1). 1In section RM-2, Age II fish were
predominant, followed by Age I and Age III £fish. Age struc-
ture was relatively even between age classes I to III in RM-
1 and -2. Average length and growth were also similar in
both sections.

Age II and Age I bull trout made up 52
and 56 percent of the bull trout samples for RM-~1 and RM-2,
respectively (Table 4.3.2.3.2). Overall, Age I and Age II
bull trout comprised 71 percent of the Ramsey Creek sample.

4.3.2.4 Libby Creek

Rainbow trout were found only in the
lowest sections (LB-1) of Libby Creek (Table 4.3.2.4.1).
Age I1 fish made up 5% percent of the sample, followed by
Age III (25 percent), and Age I (16 percent) rainbow trout.
The average length and growth were similar to ralnbow trout
found in Ramsey Creek.

Age composition of bull trout in LB-2
and LB-3 were similar; Age III fish were predominant
followed by Age II flSh (Table 4.3.2.4.2)., Age II fish
comprised the majority of the LB-1 sample. Average length
and growth of Age II and Age III fish were very similar for
LB-2 and LB-3. Age II fish in LBl were smaller than bull
trout in the upper two sections (LB-2 and LB-3).
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Table 4.3.2.1.1 The section, age, number, average length at time of
capture and the back-calculated average length at annulus for rainbow
trout in Little Cherry Creek, Montana Project, Lincoln and Sanders

Counties, Montana. -
Average
Age Length  Average Length _at Annulus (in.)

Section (¥rs.) No. (in.) I IT ITI Iv v
LC-1 1 26 3.4 2.2 ‘

2 9 4.3 2.0 3.3 -

3 1 5.4 1.3 3.0 4.4
Lc-2 1 11 3.5 2.3

2 7 4.6 2.0 3.6
LC-1 & 2 1 37 3.4 2.2

2 16 4.4 2.0 3.4

3 1 5.4 1.3 3.0 4.4

Table 4.3.2.2.1 Age, number, average length at time of capture, and
the back-calculated average length at annulus for rainbow trout in
Poorman Creek, Montana Project, Lincoln and Sanders Counties, Montana.

Average
Age Length Average Length at Annulus (in.

Section (¥rs.) No, {(in.} I IT 111 v v
PC-1 1 9 3.6 2.0

2 35 5.6 2.2 4.3

3 3 7.9 1.9 3.9 6.3
PC-2 1 1 4.2 2.8

2 9 5.3 2.7 4.3

3 6 6.5 2.1 3.7 5.4
PC-1 & 2 1 10 3.7 2.1

2 44 5.5 2.4 4.3

3 9 6.2 2.0 3.7 5.7
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Table 4.3.2.3.1 Age, number, average length, and the back-calculated
. average length at annulus for rainbow trout in Ramsey Creek, Montana
Project, Lincoln and Sanders Counties, Montana.

Average ,
Age Length Average Length at Annulus (in.)
Section (¥rs.) No. (in.) I IT ITL iv v
RM-1 1 6 3.6 2.0
! 2 8 5.4 2.1 3.6
3 12 7.6 . 2.0 4.2 6.0
4 3 8.9 1.5 4.0 6.1 7.7
RM-2 1 16 3.5 2.0
2 19 S.0 1.8 3.6
3 9 7.5 2.2 4.2 6.1
RM-1 & 2 1 22 3.6 2.1
2 27 5.2 1.9 3.6
3 21 7.6 2.1 4.2 6.1
4 3 8.9 1.5 4.0 6.1 7.7

Table 4.3.2.3.2 Age, number, average length at time of capture and
‘the back-calculated average length at annulus for bull trout in Ramsey
Creek, Montana Project, Lincoln and Sanders Counties, Montana.

Average
‘Age Length Average Length at Annulus (in.)

Section (¥rs.) No. {in.) I II IIT v v
RM-1 1 - -—- ~—— -—-

2 5 7.1 2.9 5.6

3 2 8.4 2.7 4.7 6.7

4 2 9.6 2.0 3.9 5.7 7.8
RM-2 1 013 3.8 2.4

2 6. 5.6 2.3 4.1

3 3 6.5 1.7 3.0 4.8

4 2 9.6 1.7 3.5 5.5 7.0

5 1 12.6 1.3 3.6 6.4 9.1 11.0
RM~1 & 2 1 13 3.8 2.4

2 11 6.3 2.6 4.8

3 5 7.3 . 2.1 3.7 5.6

4 4 8.6 1.8 3.7 5.6 7.4

5 1 12.6 1.3 3.7 6.4 2.1 11.0
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Table 4.3.2.4.1 Age, number, average length at time of capture and
the back-calculated average length at annulus for rainbow trout in
Libby Creek, Montana Project, Lincoln and Sanders Counties, Montana.

Average . '
Age . Length Average Length at Annulus (in.)
Section (¥rs.) No. (in.) I II ITI IV \'4
LB-1 1 10 3.9 2.2
2 37 5.2 2.1 3.8
3 16 7.5 1.9 3.8 5.8

Table 4.3.2.4.2 Age, number, average length at time of capture and
the back-calculated average length at annulus for bull trout in Libby
Creek, Montana Project, Lincoln and Sanders Counties, Montana.

Average
Age Length  Average Length at Annulus (in.)

Section (¥rs.) No. {(in.) I 1Y I1T IV v
LB-1 1 1 3.6 2.6

2 6 5.2 2.4 3.8

3 1 8.7 1.7 3.8 7.3
LB-2 1 -- -—-

2 13 6.6 2.6 4.6

3 14 7.8 2.1 3.9 5.9
LB-3 1 - -—

2 10 6.5 2.3 4.6

3 18 7.8 2.2 4.0 6.0

4 4 9.4 1.8 3.4 5.4 7.5
LB-1, 2, 1 1 3.6 2.6
and 3 2 29 6.3 2.4 4.4

3 33 7.8 2.1 3.9 6.0

4 4 9.4 1.8 3.4 5.4 7.5
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4.3.2.5 East Fork of Rock Creek

Age II westslope cutthroat trout
composed 66 percent of the EFRC sample, followed by Age I1I
and Age I fish (Table 4.3.2.5.1). These data were similar
to the 1986 and 1987 studies (Barnard and Vashro 1986, High-
tower and Vashro 1987); however, Age II cutthroat made up a
larger proportion of the 1988 sample than in the previous
studies. 1In all three studies, Age I fish composed less
than 10 percent of the sample. Cutthroat trout were smaller
per age class than Oncorhynchus spp. in Rock Creek Meadows
and Rock Lake. ‘

Age II bull trout comprised 50 percent
of the EFRC sample, followed by Age I fish with 25 percent
(Table 4.3.2.5.2). Age II fish comprised 70 percent of the
1987 sample (Hightower and Vashro 1987) and 40 percent of
the 1988 sample. Age I fish were absent, or contributed
little, in the earlier studies. Compared to previous
studies, Age II fish averaged 0.5 inch larger and Age III
fish were over an inch larger. Compared to bull trout in
Ramsey and Libby Creeks, Age I and Age III fish were
somewhat larger in the East Fork of Rock Creek, but Age II
fish were slightly larger in Libby and Ramsey Creeks.

4.3.2.6 Rogk Creek Meadows

Age III and Age II Oncorhynchus spp.
(which includes the westslope cutthroat trout and two
westslope cutthroat hybrids, Huston 1988) composed 52 and 28
percent of the sample, respectlvely (Table 4.3.2.6.1). Only
one age I fish was collected in this reach. Average length
and growth was similar to that of Rock Lake; however, Age
IITI fish in the RCM were over an inch larger than Age III
fish in Rock Lake.

4.3.2.7 Rock Lake

Only 19 fish were captured in Rock Lake
and Age III Oncorhynchus spp., followed closely by Age IV
fish, made up 89 percent of the sample (Table 4.3.2.7.1).
This apparently oclder age structure is probably due to the
different sampling methodology employed. Fish in Rock Lake
were captured by hook and line and gill nets, whereas other
study area streams were electrofished. Methods used at Rock
Lake were selective for larger fish and resulted in poor
sampling of younger age classes. Age II and Age IV Rock
Lake fish had identical average lengths as those age classes
in Rock Creek Meadows. Oncorhynchus spp. in Rock Lake
include westslope cutthroat trout and westslope cutthroat X
Yellowstone cutthroat hybrids (Huston 1988).
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Table 4.3.2.5.1 Age, number, average length at time of capture and
the back-calculated average length at annulus for westslope cutthroat
trout in the East Fork of Rock Creek, Montana Project, Lincoln and
Sanders Counties, Montana.

Average :

, Age Length Average Length at Annulus (in.)
Section (¥rs.) No. (in.) I 11 ITT iv v
EFRC 1 2 4.1 2.9

2 26 6.2 2.7 4.7
3 11 7.4 2.4 4.4 6.1

Table 4.3.2.5.2 Age, number, average length at time of capture and
the back-calculated average length at annulus for bull trout in the
East Fork of Rock Creek, Montana Project, Lincoln and Sanders
Counties, Montana. :

Average
Age Length Average Length at Annulus (in.)
Section (Y¥rs.) No. {in.) I II IIT Iv v
EFRC 1 5 4.4 2.9
2 10 - 6.0 2.6 4.4
3 4 8.8 2.8 4.9 7.4
4 0 ——-
5 2.0 3.7 5.9 8.6 9.9

1 11.1
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ble 4.3.2.6.1 Age, number, average length at time of capture and
, e back-calculated average length at annulus for Oncorhynchus spp. . in Rock
Creek Meadows, Montana Project, Lincoln and Sanders Counties, Montana.

_ , ' Average - -
- "Age . Length “Average Lenqgth at Annulus {(in.)
‘Section (¥rs.) No. {in.}) I IT - ITT Iv v
RCM . 1 1 4.6 3.5 -
2 23 6.7 2.4 4.5
-3 45 9.4 2.4 4.8 7.4
4 9 11.2 2.4 5.0 7.3 9.5
5 1.5 3.3 5.7 8.0 9.5

2 10.9

Table 4.3.2.7.1 Age, number, average length at time of capture and
the back-calculated average length at annulus for Oncorhynchus spp. 1in Rock
Lake, Montana Project, Lincoln and Sanders Counties, Montana. :

o Average , :

' Age Length Average Length at Annulus {in.)
wection . (¥Yrs.) No. (in.) I ‘IT ~ IIX v v
RKL 1 - -

2 2 6.7 2.4 4.2
3 9 8.3 1.7 3.6 6.1 '
4 8 11.2 2.4 4.5 6.9 9.4

"~ NORANDA - Montaha Projecf APPENDIX D, Vol. 5a, Page 67 (Revised August 1989)



APPENDIX 6.7 QA/QC review of four periphyton samples by Mr.
Frank Pickett, Butte, MT. ‘



4.3.3 SPAWNING

A total of 21.6 miles of Libby, Ramsey, and
Poorman Creeks were surveyed on October 11-13, 1989, to
evaluate bull trout spawning. This survey was postponed
from 1988 when flooding from heavy rains obliterated redds.
1989 survey conditions were excellent for detecting redds.
Spawning had occurred one to three weeks prior to the
survey, no major precipitation events had occurred within
the preceding month to increase stream flows, and stream
volume was characteristically low for October.

Evidence of spawning was greatest in Libby
Creek, and suggested a low level of recruitment from
resident fish and from large bull trout that migrated out of
the Kootenai river. In upper Libby Creek five small (13-14
inch depression diameter) redds were located in the 2.5 mile
reach (2.0 redds/mile) from below the wilderness boundary to
a 40 foot, 75° cascade at approximately 3,760 feet. This
cascade was considered a barrier to fish attempting to move
upstream. How those fish upstream got above this cascade is
unknown, but it is most likely that they were transplanted.
Based on the small size of the redds, the presence of the
cascade, and that only small fish were observed, it appears
that the spawning above this cascade is by -resident fish.

Four redds were detected in 0.86 miles in Libby
Creek (4.7 redds/mile), from the cascade at 3,760 feet to
the Howard Lake Road bridge. All redds were small,
apparently made by residents, and all were within 300 yards
of the cascade. Only bull trout were observed in this reach
and all were less than approximately 9 inches long.

Two large {(depression diameter 38 x 31 inches)
and one small bull trout redds were observed in the 2.82
mile reach (1.1 redds/mile) between the Howard Lake Road
bridge and the Libby Creek bridge below 0ld Town. The large
redds were assumed to have been made by the large fish that
move upstream out of the Kootenai. One bull trout
approximately 16 inches long was observed in this reach; few
other fish were observed. Excluding the portion of this
reach which lies adjacent to the fen above the Howard-Libby
Creek confluence, suitable areas of spawning gravel were
extremely limited in this reach. This reach also supports
the highest level of beaver activity of any study area
stream.

From the Libby Creek bridge at 0ld Town
downstream to U.S5. Highway 2 (8.64 miles), no redds were
observed and suitable spawning gravels were extremely
limited, representing a small fraction of one percent of
total substrate cover. One 17 inch long unidentified trout
and one 14 inch rainbow were observed in a large poocl below

68



the confluence with Bear Creek; however, other fish observed
in this reach were small (<7 inches) and sparsely
distributed. Nevertheless, while suitable spawning gravels
were virtually absent from some mile-long reaches in this
section, suitable gravels were available, though small and
spotty.

Spawning densities of resident bull trout in
Libby Creek were 3.3 redds/mile for the 2.75 mile reach from
near the wilderness boundary to approximately 0.25 miles
below the cascade, and 0.7 redds/mile for the entire
surveyed length of Libby Creek (14.82 miles). Spawning
density of bull trout that migrated out of the Kootenai
River was 0.54 redds/mile for the 3.68 mile reach from the
cascade at 3,760 feet in Libby Creek to the U.S. Highway 2
bridge. Spawning density of anadromous bull trout for the
12.32 miles of Libby Creek below the cascade and above the
U.S. Highway 2 bridge was 0.16 redds/mile. "Good" bull
trout spawning densities in tributaries of the North Fork of
the Flathead River that are closed yearround to fishing have
redd counts averaging approximately 16 redds/mile (K. Sage,
MDFWP, pers. comm.).

The only evidence of spawning detected in Ramsey
Creek was a 15-~16 inch long bull trout observed resting in
slack water 50 yards above a tall cascade at approximately
4,280 feet. This fish most likely migrated up from the
Kootenai to spawn. No redds were observed in the survey
reach; however, resident and non-resident spawning probably
occurs. Bedrock creek bottom and bryophyte development
limit spawning gravel availability in the upper third of
Ramsey Creek. Suitable spawning gravels are also extremely
limited, but available, in lower sections of the creek. A
14 foot, 65° waterfall/cascade at 4,360 feet on Ramsey Creek
is an apparent barrier to upstream fish movements. This
cascade may account for why no fish were observed above this
site during the present survey or during fall 1988
electroshocking in reach RM-3.

No redds or any fish larger than 5 inches were
observed in 1.8 miles of Poorman Creek below the Bear Creek
Road. Suitable spawning gravels were much more abundant in
this reach than in other creeks surveyed, but still repre-
sented less than one percent of total substrate area.

No spawning or spent bull trout were observed in
the 11.6 mile section of lower Libby Creek, from the
confluence with Howard Lake Road bridge downstream to U.S.
Highway 2 during the mid-November, 1988, mountain whitefish
survey. This survey was also unsuccessful in locating
schools of whitefish that were thought to have moved
upstream from the Kootenai River to spawn. No mountain
whitefish were observed in study area streams during the
October, 1989, bull trout redd surveys.
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Additional data on spawning in study area
streams is discussed in Sections 4.1.4 and 4.3.5.4

4.3.4 HEAVY METALS

Heavy metal concentrations of rainbow trout
tissues were analyzed to establish ambient baseline levels.
Sample fish were collected in fishery reach LB-1 (Map 7.2},
the reach on Libby Creek located below all potential MP
tailings and facility sites. As such, content of fish
tissues can be monitored from this sample reach during
mining for whatever combination of faClllty and tailings
sites are selected.

Metal concentrations in the rainbow trout are
listed by inch class in Table 4.3.4.1. The fish collected
were relatively small and young (see Tables 4.3.1.5.1 and
4.3.2.4.2), but representative of the reach.

- Mercury (Hg) concentrations were derived from
muscle tissue excised from the back, anterior to the dorsal
fin, of each fish. Because the fish were so small, result-
ing samples were small. During analyses, it was difficult
to weigh the frozen samples due to loss of moisture. Conse-
quently, mercury results are reported to one significant
figure. Mercury, which has a tendency to bioaccumulate with
age (Phillips 1982), did not increase in older age classes.
Mercury levels ranged from 0.1-0.4 ppm and averaged approxi-
mately 0.19 ppm. These levels were similar, though slightly
higher, than levels reported by Barnard and Vashro (1986)
and MDSL and KNF (1978) for ASARCO's Rock Creek and Troy
Projects, respectively. These slightly elevated levels may
reflect mercury used during historic mining operations in
Libby Creek and/or the low level, single-person placer
mining that was ongeing in the sample reach during the
baseline study.

Zinc (2Zn) levels were derived from livers that
were sent frozen to the Department of Health and Environmen-
tal Sciences Laboratory in plastic bags. Laboratory
personnel informed us that plastic bags have been known to

68b



Table 4.3.4.1 Heavy metal concentrations from rainbow trout
: collected in Libby Creek reach LB-1, down-
stream of all potential Montana Project
facilities and tailings sites.

Fish - Metal Content?

Length (in.)/ (micrograms/gram = ppm)
Fish No. Weight (1b.) Hgk Zne Co Cu Pb
Inch Class 3-4
1 3.7/0.04 0.2 62.8 2.1 13.6 <0.8
2 3.6/0.02 0.3 25.0 4.3 7.5 <1.4
3 3.8/0.04 0.2 22.3 2.1 5.7 <0.9
4 3.8/0.03 0.2 24.6 12.4 3.0 <0.9
5 3.8/0.03 0.1 59.6 3.6 2.7 <0.9
Mean (n=5) 3.7/0.032 0.2 38.9 4.9 6.5 <1.0
SD 0.08/0.007 0.06 18.3 3.8 4.0 <0.2
Inch Class 4-5
‘ 6 4.3/0.04 0.2 25.0 1.7 2.6 <0.5
7 4.6/0.03 0.4 28.0 3.2 14.4 <1.0
8 4,5/0.06 0.2 26.4 2.1 29.4 <0.6
1 4.5/0.03 0.2 33.8 3.7 3.3 <0.8
10 4.8/0.09 0.2 25.9 1.3 6.6 <0.4
Mean (n=5) 4.5/0.05 0.2 27.8 2.4 11.3 <0.7
sD 0.16/0.02 0.08 3.1 0.9 10.0 <0.2
Inch Class 5-6
11 5.6/0.07 0.3 27.0 1.8 3.9 <0.3
12 5.9/0.07 0.3 32.0 0.6 4.6 <0.4
13 " 5.6/0.08 0.2 30.8 1.2 5.0 <«<0.3
14 5.3/0.05 0.2 36.8 1.1 4.0 <0.4
15 5.7/0.086 0.2 25.6 0.8 2.5 <0.3
Mean (n=>5) 5.6/0.07 0.2 30.4 1.1 . 4.0 <0.3
SD 0.19/0.01 0.05 4.0 0.4 0.9 <0.05
Inch Class 6-7
164 6.2/0.084d 0.2 24 .4 0.2 9.1 <«0.3
174 - 6.6/0.114 0.2 29.4 0.5 5.0 <0.2
i8 - 6.3/0.08 0.2 27.8 0.4 3.7 <0.5
194 6.4/0.104 0.1 25.1 0.5 2.4 <0.2
20¢ 6.4/0.094 0.2 28.8 0.3 9.7 <0.1
Mean (n=5%) 6.4/0.09 0.2 27.1 0.4 6.0 <0.3
SD 0.13/0.01 0.04 2.0 0.1 2.9 <0.14
Inch Class > 7 ’ '
21 7.9/0.17 0.1 - 26.6 0.2 7.6 <0.1
22 7.0/0.13 0.1 24.8 0.4 4,0 <«0.1
23 8.1/0.22 0.1 24.0 0.1 2.5 «0.1
24 8.2/0.20 0.1 26.9 1.4 3.4 <0.1
Mean (n=4) 7.8/0.18 0.1 25.6 0.5 4.4 <0.1
0.0 0.5 1.9 <0.0

SD ' 0.47/0.03 1.2



Pable 4.3.4.1 Continued.

Fish : Metal Content?2

Length {(in.)/ (micrograms/gram = ppm)
Fish No. Weight (1b.) Hg2 Zne Co Cu FPb
All Inches Classes (n = 5) '
Mean (n=24) 5.5/0.08 0.19 30.1 1.9 6.5 <0.5
SDh 1.39/0.05 0.07 9.9 2.5 5.8 <0.3

3Hg content derived from muscle tissue; other metal concen-
-trations derived from liver tissue.

bPResults reported to one significant digit because of small
sample mass and potential moisture loss.

°“Levels may be high due to storage in plastic bags potentlally
‘containing zinc.

dFemale with eggs.
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contain zinc and that the levels reported for these fish
right be high due to contamination from the bags. However,
zinc levels (Table 4.3.4.1) were comparable with those from
fish analyzed from adjacent ASARCQ projects, suggesting that
no contamination occurred (or that ASARCO studies also used
plastic bags). Zinc levels from Libby Creek ranged from
22.3-62.8 ppm and averaged 30.1 ppm. Mean levels from Rock
Creek, the East Fork of Rock Creek, and Cabinet Gorge
Reservoir were 82 (range 61-166 ppm), 75 (range 75-112 ppm),
and 73 (range 58-91 ppm), respectively (Barnard and Vashro
1986) . 2inc levels in fish from Stanley and Lake Creeks, on
ASARCO’s Troy study area, ranged from 23.2-44.9 ppm (MDSL
and KNF 1978). Accumulations and toxicity of zinc concen-
trations vary between trout species (Slater 1961).

Cobalt {(Co) concentrations in rainbow trout
livers ranged from 0.1-12.4 ppm and averaged 1.9 ppm.
Accumulations declined with increasing size of fish (Table
4,3,4.1). Three four—-inch class fish (n = 5) had concentra-
tions which averaged 4.9 ppm while seven-inch plus fish (n =
4) averaged 0.5 ppm. No comparative cobalt concentrations
were available for ASARCO’s Rock Creek or Troy projects.

Copper {Cu) levels from trout livers averaged
6.5 ppm and ranged from 2.4-29.4 ppm (Table 4.3.4.1). The
mean value was over twice the levels (average 3.0, range 1~
6.0, n = 75) reported from westslope cutthroat trout and
mountain whitefish gill tissues from Rock Creek, the East
Fork of Rock Creek, and Cabinet Gorge Reservoir {(Barnard and
Vashro 1986). No comparative copper concentrations were :
available for ASARCO’s Rock Creek or Troy projects.
Phillips (1982) reported copper concentrations in brown
trout (O. trutta) muscle from two sites on the upper Clark
Fork River and one location on the Little Blackfoot River
which ranged from the lower limits of detection up to 0.97
ppm. Means (n = 6-~18) from age class I-IV fish from these
three sites ranged from 0.02 to 0.28 ppm.

Lead (Pb) concentrations in fish livers averaged
<0.5 ppm for all 24 fish and ranged from <0.1-<1.4 ppm .
{Table 4.3.4.1). Lead levels were slightly higher in the
smaller size classes. No comparative lead levels were
available for ASARCO’s Rock Creek or Troy projects. Lead
concentrations from brown trout muscle tissue in Phillips”
(1982) study on the Clark Fork and the Little Blackfoot
Rivers ranged from the lower detection limits to 0.45 ppm.
Means (n = 3-18) from age class I-IV fish ranged from 0.08
to 0.3 ppm.

4.3.5 THREATENED, ENDANGERED, AND SENSITIVE SPECIES
Wildlife species listed as threatened, endan-

gered, sensitive, or of special concern by federal and state
agencies were identified by the FWS, Flath (1984), Kootenai
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National Forest, and a November 1988 MNHP computer search
for sensitive species, which covered the MP study area and
potential transmission line corridors. The species identi-
fied are listed in Table 4.3.5.1. Individual species
accounts, presented below, address the species’ status and
its known or suspected occurrence on or proximal to the MP
area. -

4.3.5.1 White Sturgeon
- (Acipenser transmontanus)

The white sturgeon has no federal
status, but is considered a sensitive species on the
Kootenai National Forest (Table 3.5.1). It is considered a
Montana game species but is fully protected from harvest.
The MNHP lists the species as historically present in
Montana (Table 4.3.5.1) and currently rare with a declining
population. :

The white sturgeon inhabits the
Ceolumbia River and other large, cold rivers from northern
California to Alaska (Brown 1971). It is native to Montana,
but is confined to the Kootenai River below Kootenai Falls.
There have been several recent attempts te confirm the
species presence below the falls in Montana; however,
results have been inconclusive (D. Perkinson, USFS, Libby,
pers. comm.). The decline of the Montana population appears
to be associated with altered flow patterns resulting from
completion of Libby Dam (Holton 1980).

Sturgeons are bottom feeders and will
eat fish, crustaceans, mollusks, worms, and plant material
{(Weisel 1957, Brown 1971). Spawning probably occurs every
three or four years in May thorugh July at temperatures of
50-60°F (Brown 1971). Egg sink and stick to bottom
materials. Eggs hatch in one to two weeks and the fry seek
shallow bays.

4.3.5.2 Westslope Cutthroat Trout
(Oncorhynchus clarki lewisi)

The westslope cutthroat has no federal
status, but is a Kootenai National Forest sensitive species,
a game fish, and is considered threatened or rare in Montana
by the MNHP (Table 4.3.5.1.).

Cutthroat trout, a native to Montana,
were originally abundant in all of the cold mountain streams
and lakes in, or adjacent to, both sides of the Continental
Divide (Brown 1971). Their present distribution is
restricted to small, relict populations in extreme head-
waters because of their hybridization with rainbow trout and
other cutthroat subspecies.
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Table 4.3.5.1 Status of fishes of special concern to the Montana
Project , Lincoln and Sanders Counties, Montana

Status
Species Federal? ForestP State® MNHPY
White sturgeon S GFRH SH
Westslope cutthroat trout s GF S3
Inland rainbow trout s - GF 51
Bull trout C2 ] GFRH sS4
Torrent sculpin S NG 82

2Federal status of species as defined by the U.S. Fish and Wildlife
Service:

C2 - Notice of review, Category 2 (current information
indicates that proposing to list as endangered or
threatened is possibly appropriate, but substantial
biological information is not on file to support an
immediate ruling).

PRootenai National Forest species status identified as endangered (E),
. threatened (T), or sensitive (S) on the forest by B. Summerfield
(USFS, Libby, pers. comm.).

CState status of species identified as being of "special interest or
concern” for Lincoln and/or Sanders Counties by Flath (1984) and the
MNHP 1988 computer survey. Status codes are:
GF - Game Fish
RH - Restricted Harvest
, NG - Nongame
dstatus of species identified during a November 1988 Montana Natural
Heritage Program computer survey of the Noranda study area, including
transmission line corridors. Codes are: ,
Sl - Critically imperiled in Montana because of extreme
rarity (5 or fewer occurrences, or very few remain-
ing individuals), or because of some factor of its
biology making it especially vulnerable to extir-
pation from the state. (Critically endangered in
state.)
S2 - Imperiled in Montana because of rarity (6 to 20
occurrences), or because of other factors demon-
strably making it very vulnerable to extirpation
from the state. (Endangered in state.)
S3 - Rare in Montana (on the order of 20+ occurrence).
(Threatened in state.)
54 Apparently secure in Montana.
S5 Demonstrably secure in Montana.
SH - Historically known in Montana; may be rediscovered.
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Twenty-four fish collected by J. Huston
(MDFWP) "near the mouth" of Rock Creek on August 24, 1984,
were determined by electrophoresis to be genetically pure
westslope cutthroats, although this population was
considered subject to genetic invasion (Huston 1988). In
the present MP study, westslope cutthroats composed 73
percent of fish numbers in the East Fork of Rock Creek
sample reach, although some of these fish may have been
hybrids from other species (rainbows) and subspecies
(Yellowstone cutthroats) which occur up and downstream.
Electrophoretic studies indicated that westslope cutthroat
trout, westslope cutthroat x Yellowstone cutthroat, and
westslope cutthroat x Yellowstone cutthroat x rainbow
hybrids occur in Rock Creek Meadows (Huston 1988).

4.3.5.3 Inland Rainbow Trout
(Oncorhynchus gardneri)

This species has no special federal
status, but it is a Kootenai Forest sensitive species, a
Montana game fish, and a species considered by the MNHP to
be critically endangered in Montana (Table 4.3.5.1). This
species is native to Pacific coast streams from Alaska to
northwest Mexico, and to a few interior basins (Lee et al.
1980). It is native to the lower Kootenai River drainage
(MNHP, pers. comm.), and is probably restricted to small,
inaccessible headwater streams below Kootenai Falls where
there have been no introductions of cutthroats or other
rainbow trout subspecies and consequential hybridization (D.
Perkinson, USFS Libby, pers. comm.). No electrophoretic
studies have been conducted on rainbow trout inhabiting
streams on the east side of the MP study area to determine
if those fish are genetically pure inland rainbow trout;
however, based on the proximity of these tributaries to the
Kootenai River, the hatchery raised rainbow releases that
have occurred in the river, and the lack of barriers to
upstream fish movements in these tributaries, it is unlikely
that any inland rainbow are present. Rainbow trout in the
East Fork Rock Creek drainage have been electrophoretically
determined to be hybrids with westslope and Yellowstone
cutthroat trout (Huston 1988).

4.3.5.4 Bull Trout (Salvelinus confluentus)

The bull trout is a federal candidate
species that may be listed as endangered or threatened as
more information becomes available. It is considered a
Kootenai Forest sensitive species, a game fish with
restricted harvest, and apparently secure in Montana (Table
4.3.5.1). It is of special concern because of its localized
distribution and its hybridization with brook trout, which
produces sterile offspring (Whitney, ND).
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Bull trout are found throughout the
Kootenai and Clark Fork River drainages, the two systems
which drain the MP study area. They prefer larger cold-
water streams and lakes, but may move long distances up-
stream to spawn in headwater creeks with clean gravel or
rubble substrates (Brown 1971). Spawning occurs in Septem-
ber to November, depending on water temperature. Eggs are
laid in redds and hatch in mid-late winter. Young usually
remain in the headwater streams for the first 2 or 3 years
(Brown 1971). Young feed heavily on aquatic insects, adults
feed primarily on fish.

A remnant bull trout run up Libby Creek
from the Kootenai River is suspected (J. Huston, MDFWP, D.
- Perkinson, FS, pers. comm.). Redd counts conducted during
mid-October 1989, noted several large bull trout in Libby
and Ramsey Creeks that probably moved out of the Kootenai
River to spawn and two large redds in Libby Creek that were
probably from non-resident fish. Spawning by resident bull
trout occurs in upper Libby Creek, probably occurs in Ramsey
Creek, and may occur in Poorman Creek. Bull trout in age
classes ranging from I to V were observed in 1588 sample
reaches of Poorman, Ramsey, and Libby Creeks.

A low number of bull trout may move up-
stream out of Cabinet Gorge Reservoir to spawn in Rock Creek
and its East and West Forks; however, barriers to upstream
movements, including the ephemeral nature of the creek (it
dries up in late summer-fall) probably limits access to most
spawning bull trout (Barnard and Vashro 1986). Bull trout,
aged I-V, were captured in the EFRC electrofishing reach
during fall 1988, as part of the MP baseline program.
Barnard and Vashro (1986) thought that bull trout popula-
tions in the main stem of Rock Creek were probably permanent
residents. This population is probably subject to
hybridization with brook trout, which were common in Rock
Creek (section RC-2) during the 1985 sampling (Barnard and
Vashro 1986).

4.3.5.5 Torrent Sculpin (Cottus rhotheus)

Torrent sculpins do not have a special
federal status, but are considered sensitive species on the
Kootenai National Forest, a state nongame species, and an
endangered state species (Table 4.3.5.1). This native
Montana species is only found on the Kootenai River and its
tributaries (Brown 1971) and its populations have declined
after Libby Dam was built (Huston et al. 1984).

Torrent sculpins inhabit the riffles of

swift, clear, cold streams with stable gravel or rubble
bottoms. Young eat planktonic crustaceans and aguatic
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insect larvae. Adults feed mainly on aquatic insects and
invertebrates and larger individuals eat fish. They are
also considered an important forage fish for trout (Brown

1971).
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WESTERN
RESOURCE
DEVELOPMENT
CORP.

P.O. Box 467

August 15, 1988

Mr. Kenneth M. Reim
Manager, Mining Development
U.S. Borax

3075 Wilshire Boulevard

Los Angeles, CA 90010-1294

Re: Plans of Study

Dear Ken:

We have reviewed the Plans of Study Section 5 (Wildlife and
Aquatic Biology)}, Section 6 (Vegetation), and Section 8 '
{(Soils) as provided in your letter of July 11, 1988. Since
development of the Plans of Study numerous changes have
occurred. The U.S. Forest Service and the Montana Depart-
ment of Fish, Wildlife, and Parks have modified details of
the wildlife and aquatic biology. Field conditions of the
area have resulted in minor changes to all Plans of Study.

These changes have been incorporated into the Plans of Study

and they have been retyped. The enclosed document now
represents what the agencies would like implemented.

Please call if you have questions. .
Sincerely,

Dafid L. Jochnson
Ecologist

DLJ:ei
Enclosures

cc:
Gary Fletcher
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Section S5

WILDLIFE AND AQUATIC BIOLOGY

A detailed plan of study. for baseline wildlife and aquatic
inventories is presented in the following sections. The
plan represents present understanding of state and federal
requirements for mine development. Specifically, the plans
are based upon the Montana Environmental Policy Act (MEPA),
National Environmental Policy Act (NEPA), Montana Metal Mine
Reclamation Act (MMMRA), guidelines to these acts,
interactions with Kootenai National Forest and Montana
Department of State Lands (MDSL), and MDSL gquidelines for

metal mines.

Section 5.1 provides information on the fisheries and
aquatic bioclogy plans, while Secticn 5.2 discusses the
wildlife inventory.

5.1 FISHERIES AND AQUATIC BIOLOGY

Outlined below are the fisheries and aquatic biology
programs.

5.1.1 PFisheries

A detailed fisheries study plan is presently being developed
between the Montana Department of Fish, Wildlife, and Parks
(MDFWP) and U.S. Borax. Fisheries sampling is scheduled to
begin in mid-August 1988.

'5.1.2 Aquatic Biology

The objective of aquatic sampling is to assemble a database
for periphyton, benthic macroinvertebrates, and physical
habitat in streams within and adjacent to (and upstream and
downstream of) the potential development areas. Streams
included in the study area are Upper Rock Creek, on the west
side of the Cabinet Mountains, and Ramsey, Libby, Poorman,
Little Cherry, and Bear creeks on the east side.

Each stream will be divided into classification reaches
according to Forest Service accepted methods.
‘Classification will be based on stream channel type (i.e.,
morphology, flow regime, etc.). Three sampling stations
will correspond to each of the designated stream type
classification reaches on each stream. A survey of the
project area was conducted on May 4 and 5, 1988, with
biologists for the U.S. Forest Service, Montana Water
Quality Bureau, and U.S. Borax to more accurately identify
stream types prior to establishing exact locations of study
sites. . The number of sites to be investigated are as
indicated in the table on the following page.
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AQUATIC SAMPLING SUMMARY

Ilab. Macro Characterize
hby Cree Anal. _ inverts ___  o¢nly

L.1 1. 1/2 mi roach below lloodoo & above Crazyman Cks X X

(Cum, offocts)
L.2 2, Reach above to below Dear Ck X
L.3. 3. Canyon reach to above Littlo Chorry Ck X X

(oxp sin for dazm)
L.4 4. Dralided reach below Little Cherry Inpoundmt. X

(exp stn for LCL lmpound)
L.5 5. 0ld Town reach {abovo Poorman -> Ramsoy)

(cumm efifocts for NMamsey & Libbhy)
L.8 6. characterize bedrock section within a dlt raach

but no samplling
L.?7 T. Iomsey to upstream braided sactlon

(axp stn for Libby)
L.8 8., Draidod soction (exp for Libby & lloward Cks) X X
.9 9. lloward Ck contl. up to 3720' elev. - . X
L.10 10. Gentle LIbhby Ck (exp for mine facllitles) X X
L.11 11. Upper Libby Ck (control for mine facilities) X - X
!Igmeg Q[oo!g '
Nal 1. Confl. w Libby upstream 1/2 mi X
Ra2 2. Gentle reach {(exp 2 for mine facllities) X X
Rad 3. Steapor upper roach (exp 1 for mine tncllltlas)_ X X
Ra4 4. Swampy, moandering upper roach X X

(control for mine facilitios)
]!oormg g:ook
Poi 1. One reach above Libby Ck w 2 macro stns: - X 2X

ono above Boar Ck RMd & fmpound (control)
ono as close to Libby as possible {(cxp)
tt1 rry Croc

LC1 1. One recach: one stn above dam ( LC100); X 1-2X

ona stn below dam ( LCGO0O) '

macro stn{s) ? ~ one below; one above if flow

in August
Bear Crcek
Bei 1. Steep, lower reach (macro sample exp for dam X X

leaching)
Ba2 2. Long, uppor sactlon to Jjust above Doar Ck Rd X X

. bridge (control above bridge)

Bod 3. Roach above bridge to contl w Cable Ck , X X

(Control for road X dam)
Rock_Creeck
Mol 1. Upper reach - Rock Lk down to meadows X X
ReZ 2. Swamp/moadows X X
Ro3 3. Steep gradlent X
Ro4 4. Section above Wast Ferk
Totals - 18 20(180) 8
Proposed (samples) 18 18(162) ) )]
Periphyton Totals {1 sample/stn/3 times/yr) .60

Periphyton Proposed 18



Existing macroinvertebrate, macrophyte, periphyton, riparian
vegetation, fisheries, and hydrologic data are  available for
seven stations along Rock Creek and its tributaries as a
result of investigations associated with the ASARCO proposed
Rock Creek mine development. Sampling sites within Rock
Creek reaches for the U.S. Borax baseline study will
correspond as closely as possible to some of these stations
so that these existing data will be directly comparable.

In other streams} coordination will occur between aquatic
b;ologlc, hydrologic, and water quality specialists to
maximize multidisciplinary sampling from the same stations.

Major tasks of the aquétic data collection program are
discussed below. :

Task 1. Physical Habitat Evaluation. Physical habitat for
all streams will be evaluated once during August 1988. Some
specified habitat parameters will be measured during both
high- and low-flow conditions as required by the analysis.
Habitat evaluation will follow the Forest Service General
Aquatic Wildlife System (GAWS) Prescriptive Planning Level
(Level 3) methodology for evaluating aquatic ecosystems.
Physical parameters to be measured will include, but are not
limited to: -

. Riparian vegetation

. Streambank stability

. Gradient

. Channel stability

Substrate composition

Pool and riffle area

Pool quality and quantity relative to adult trout
habitat

. Average width

Stream depth

10. Stream flow

11. Current velocity

12. Temperature

13. Spawning areas and fry habitat

14. Stream structure and diversity )

A= R o) SN B WN =

All physical parameters will be measured at each of the
designated study sites. Level 3 GAWS methodology specifies
measurement of parameters across five transects at each
study site; three study sites are located in representative
portions of each classification reach; all environmental
consultants will conduct creel surveys as opportunltles are
available. ;

Task 2. Benthic Macroinvertebrates and Periphyton.
Macroinvertebrate community parameters will be measured on
the following creeks: Upper Rock Creek (East Fork), Ramsey
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Creek, Libby Creek, Poorman Creek, Little Cherry Creek, and
Bear Creek. ,

Portions of Rock Creek other than reaches within the upper
part will not be sampled for macroinvertebrates because
adequate, recent data are available and will be utilized.
Methods will follow those outlined by the Forest Service
(Mangum 1987). -Sampling will occur two times during 1988
(summer low flow and fall) and once in 1989 (pre-runoff)
with specific periods to be decided. Aquatic and water
quality sampling will be coordinated. Three square foot
Hess samples will be collected from each of the channel
classification reaches (excluding those in previously
sampled reaches of Rock Creek). The Standardized Traveling
kick method (Kinney et al. 1978) will be used to sample
macroinvertebrates in Rock Creek. The specific sampling
methods will be determined .at the first site visit with the
discipline coordinator. Methods will be documented so they
can be duplicated in the future. Macroinvertebrates will be
identified at the species level, wherever possible.
Collections will be analyzed for the following measures:

. Taxa identifications and counts
‘Taxa richness :
Community density

Community biomass

Shannon diversity

Equitability

LN b Lo BN
L] - . - -

Other biotic or community indices may be calculated, as
appropriate, to assess the macroinvertebrate community

health.

A reference collection of all macroinvertebrate taxa
identified will be maintained for future use. Sampling and
sample sorting methods and taxonomic references will be
recorded. A quality assurance/quality control program will
be developed and implemented to assure accurate taxonomic
identifications and thorough sample sorting (i.e., some ‘
samples will be sent out for verification by an independent
biologist). A biotic condition index (BCI - Mangum 1987)
will be calculated. -

Qualitative periphyton sampling will be conducted to provide
species lists and an approximate relative abundance of algae
in the study area streams. Periphyton will be sampled at
the same locations and on the same dates as the
macroinvertebrates. A composite periphyton sample will
consist of scraping the film of attached algae from natural
substrates at each site.

At each site, substrates will be sampled in proportion to

their occurrence, and microscopic algae will be sampled in
proportion to the percentage of substrate it covers.

- 83



Scraping from each site will be combined, transferred to
labeled vials, and preserved in Lugol‘’s solution. Aquatic .
macrophyton will be identified, and the locations noted as
they are encountered.

Taxa of uncertain identity will be pressed in the field and
later identified using appropriate taxonomic keys.

QA/QC procedures will include sending 5% of the samples out
to an independent consultant for review and verification.

Task 3. Literature Review and Evaluation. Existing
literature and available agency data related to physical
habitat and“macroinvertebrates in the area will be reviewed
and evaluated prior to field work for background data,
applicability to the sampling program, and for fine-tuning
proposed methodology.

Task 4. Report. A stream analysis report will be prepared
integrating results from the physical habitat,
macroinvertebrate studies, literature review, and pertinent
study results from other associated disciplines (e.g., water
quality). Report contents will include background, purpose,
methods, detailed analyses, results, conclusions,
recommendations, and appendices. It is assumed, at present,
that fisheries data collected by the MDFWP will be supplied
to a fisheries specialist-for report preparation.

The final report shall be suitable for inclusion in U.S.
Borax’s permit application as a technical appendix.

The company will review the findings with the agencies and
depending on the findings, the company’s schedule for
development and the need to characterize the potentially
affected benthic macroinvertebrate community, the company
will negotiate a sampling/monitoring program with the
agencies.

5.2 WILDLIFE

This wildlife study plan has been designed to assemble a
database on local wildlife resources which is adequate for
subsequent impact analysis and the development of mitigation
measures for U.S. Borax’s proposed mine development in the
Cabinet Mountains.. This study plan was developed based on:

(1) Montana Metal Mine Reclamation Act (MMMRA),
‘Montana Environmental Policy Act (MEPA),
National Environmental Policy Act (NEPA),
and guidelines to these Acts;



(2) Wildlife guidelines recommended by the Montana
Department of State Lands (MDSL) for similar mining
projects; ~

(3) Preliminary review of pertinent, existing
resource inventory data for the project area;
- s

(4) Accepted baseline study plans for a siﬁilar,
adjacent underground mine proposed for the area;

(5) An October 1987 site visit; and

(6) Discussions with state and federal resource and
regulatory agency personnel.

This plan is intended for rev1ew, reVLSlon, and endorsement
by regulatory and resource agencies.

Major objectives of the study plan are to:

(1) Develop a list of wildlife species observed and
which petentially occur in the proposed project
area;

(2) Evaluate the types, distribution, and relative
importance of local’ habltats to various wildlife
taxa;

(3) Assess the seasonal distribution of important
wildlife species on and adjacent to the project
area; ‘

(4) Estimate relative numbers of important (i.e., elk
and mountain lions) wildlife species on and
adjacent to the project area; and

(5) Document the occurrence of federal and state
threatened, endangered, .and candidate species and
habitat suitability for such species in the project
area. The review will include Animal Species of
Special Concern for the State of Montana and
Kootenai National Forest Sensitive Species.

Field data collection for  this plan of study will be
conducted over one calendar year such that surveys will be
made during spring, summer, and fall, and one complete
winter. U.S. Borax will review the baseline data with the
agencies. The findings, planned develcpment scheduling, and
the need for monitoring will be discussed and negotiated.
Field data will be supplemented with results of the ASARCO
baseline study (whose study area is overlapped by a portion
of this study area) and other local studies to incorporate
interannual differences in wildlife utilization. A thorough
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literature review, data analysis, and report preparation
will be conducted prior to and following field surveys.

The study area circumscribing the area in which field
investigations are implemented will be stratified into
intensive and extensive study areas. The intensive study
area (potential impact area) encompasses all project-related
facilities and activities associated with the development
alternatives including mine facilities, mill, tailings
disposal areas; road, pipeline and power transmission line
corridors, and other ancillary facilities. Field surveys
will be concentrated in these areas because of the relative
magnitude of potential impacts.

The extensive study area (buffer) will surround the impact
area. Wildlife suxrveys conducted in this zone will be less
intensive and oriented towards identifying the ecologic
setting in which the proposed project area is located.
Potential wildlife impacts resulting from a proposed
development can not be adequately assessed unless the
relative importance of project area habitats can be placed
in perspective with seasonal wildlife use, and importance
of, surrounding habitats. The size of the extensive study
area will vary between wildlife groups, depending on the
type and magnitude of anticipated impact and the extent of
seasonal wildlife movements.

The exact delineation of both study zones will be finalized
for individual wildlife groups following final refinement of
conceptual development alternatives and interactions with
resource and regulatory agency personnel. Presently
proposed areas are shown on Figure 5-1.

The methodology for each of the major tasks of the wildlife
study are discussed below.

5.2.1 Literature Review -

A thorough literature review will be conducted prior to the
advent of field work to identify the extent and quallty of
existing, useful wildlife information that can:

(1) Be used by itself to meet study objectives,

(2) Function as additional . information on use of the
study area in prior years, and/or

(3) Be used to suﬁplement field inventories,

Much of this information is available from the MDFWP, the
Forest Service, and their local wildlife specialists, and
includes harvest data, population estimates, locations of
seasonal ranges (e.g., winter range, parturition areas,
migration corridors), and raptor nest sites. Further,
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results of the recent ASARCO wildlife baseline study
(Westech 1987), whose study area overlaps all of U.S.
Borax's proposed western development area, provides a
comprehensive analysis of _information directly applicable to
this study. Other studies, such as Joslin (1980), Kasworm
(1986), and Erickson et al. (1987) can also be used, by
themselves or in part, to meet study objectives.

5.2.2 8Species List

A list of wildlife species which occur or which may occur in
the study area will be developed from observations made
during field surveys and supplemented with general
literature sources (e.g., Skaar 1980, Flath 1984, Thompson
1982) based on habitat availability. KXnowledge of local
agency biologists should alsc be used when developing a
species list. :

5.2.3 Habitat Analysis

Objectives of the habitat analysis will be to:

(1) Identify habitat types. "Habitat types" and
"habitat" refer to major habitat types such as
western hemlock, subalpine fir or shrub land,
which can be one or more vegetation type func—
tioning as one homogeneous unit;

(2) Identify critical and important habitat types for
different wildlife species;

(3) Identify the availability of alternative habitats
as related to anticipated habitat losses or
modifications; and

(4) Quantify the distribution of habitat types and
their relative importance to different wildlife

groups.

The Forest Service has mapped land types, habitat types, and
habitat components for the entire study area (Madel 1982,
USFS 1984, Kasworm 1986). This mapping is adequate for the
present baseline study and will be used for the
identification of habitats in the extensive study area.
Habitats will be delineated on 1:24,000 USGS topographic
maps. Forest Service mapping will also be used to identify
the distribution of habitats in the intensive study area at
a 1:24,000 scale on topographic maps; however, this mapping
may be refined using results of the vegetation study.

Identification of critical and important habitats for

different wildlife species will be based on observed animal
distributions during given time periods, indirect evidence
of relative use (e.g., browse utilization, tracks, pellets,



etc.), distribution of seasonally important habitats (e.g.,
low elevation meadows, berry concentrations, etc.), results
of quantitative and qualitative surveys, and on habitats of
importance as documented in scientific literature. '

Alternate or adjacent habitat types will be qualitatively
identified based on results of field investigations only as
such habitats may be related to anticipated habitat
modifications or losses (e.g., calving habitat, winter
range, fall berry concentrations, etc.).

Distribution of habitat types within the intensive study
area will be determined by planimetering habitat maps.
Relative importance of these habitats to different wildlife
groups will be based on quantitative and qualitative field
survey results and literature review. Acreage of wildlife
habitats to be disturbed by the proposed project will be
presented in tabular form in the final report. B

5.2.4 Big Game

Big game distribution, relative numbers, and seasonal
habitat utilization of the intensive and extensive study
areas will be evaluated based on results of:

(1} systematic aerial surveys,
vehicle surveys, ' -
ground surveys, '
qualitative observations,
literature review, and
discussions with local MDFWP and Forest Service
biologists. '

. i~
ln b ta
e ot St s et

' Survey routes should be coordinated with local agency
biologists to determine where they would be most useful.

"Big game" refers to mule deer (COdocoileus hemionus), white-
tailed deer (0. virginianus), elk (Cervus elaphus), moose
(Alces alces), mountain goats (Qreamnos americanus), bighorn
sheep (Ovis canadensis), mountain lion (Felis concolor),
black bear (Ursus americanus), and grizzly bear (Ursus
arctos). Caribou (Rangifer tarandus) are not present in the
study area (Flath 1984, Westech 1987).

A systematic aerial survey will be conducted for one year in
the intensive and extensive areas to determine. seasonal big
game distribution, minimum population estimates, and
movement patterns. Flights will begin at sunrise, under as
ideal weather conditions as possible. The schedule for
helicopter flights-will be as follows:
2 flights per month December thru February
1 flight per month March and April
3 flights between May 15 and June 30
_1 flight during September
12

LA
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The flights will focus on winter range for moose and
mountain goats and spring kidding areas. One to two
experienced observers will accompany the pilot.
Observations will be recorded on 1:24,000 topographic maps.
Age and sex composition of groups will be recorded when
possible. Distributions of individual species will be
summarized by season in final report figures which include
observations made during aerial and ground surveys.

Truck and snowmobile surveys will be conducted along routes
strategically located throughout the intensive and extensive
study areas to collect additional data on big game
distribution. After the ground is snow covered, vehicle or
snowmobiles will be used to survey tracks along roads
(transects) to assess seasonal presence, distribution,
movement patterns, to obtain indices (number of trails/km of
transect) of wildlife (big game as well as other species)
present, and record other qualitative observations. Areas
inaccessible to snowmobiles will be surveyed on cross-
country skis. Additional ground surveys, covering the
intensive study areas most thoroughly, will be conducted
monthly to identify wildlife distributions (via tracks,
fresh pellets, etc.), locate high use areas (parturition
areas, berry concentrations, etc.), make opportunistic
sightings, and develop a general understanding of wildlife
utilization during that time period. Specific routes may be
used; however, monthly systematic coverage of the intensive
study area and portions of the extensive study area will he
-oriented toward areas of seasonal importance to the
different wildlife groups during that specific time period.

"Relative big game abundance will be evaluated between and
within habitats using the NANOVA, ANOVA, SNK, and LSD
analyses described below under Breeding Birds. A chi-square
analysis will be used to evaluate big game habitat
utilization relative to habitat availability in the impact
area. Quantitative vegetation data (collected by the
vegetation specialist) will be used to support and clarify
habitat utilization patterns.

Defecations from other wildlife species (e.g., bears,
coyotes, etc.) can also be quantified in conjunction with
these surveys; however, low sample sizes may prohibit
similar analyses. Nevertheless, such results can be used as
an index of abundance and habitat use, directly comparable
to relative big game indices.

A great deal of background and site-specific literature is
available for the project area as a result of prior studies
and inventories. Results of many of these investigations
will be used to supplement data collected during the
baseline study to evaluate present wildlife use of the study
area. Local MDFWP and. Forest Service biologists will be
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particularly important sources of valuable, unpublished data
on wildlife occurrence and use in the area.

5.2.5 Small Mammalé

Small mammals will be trapped in the intensive breeding bird
study area to document species occurrence and relative
abundance. Trapping will be conducted on the proportionally
allocated 100 x 200 m breeding bird plots, stratified by
major habitat type, in July-August 1988 and utilize a
combination of Sherman live traps (8 x 9 x 27 cm) and Museum
Specials and/or Victor Woodstream (rat) snap traps. Pitfall
traps will not be used because of their low trapping
effectiveness. Five live and five snap traps will be
attempted in parallel transects where distances between
traps and transects will be approximately 10 m. Traps will
be baited with a mixture of peanut butter, rolled oats, and
bacon/Bacos. Trapping will be conducted on three
consecutive days during fair weather.

The three parallel 90 m (10 traps spaced at 10 m intervals)
small mammal transects will initially be established at one
end of each bird plot, parallel to the plot’s long axis.
After checking traps on -Day 2, transects will be moved
forward approximately 110 m such that the location of Trap 1
on Day 3 is 20 m ahead of the location of Trap 10 on Day 2.
This procedure is a modification of Stoecker’'s (1984) moving
transect method which maximizes trap success and area
sampled, and minimizes recaptures. Sampling will involve
270-450 trap nights in each major habitat. Relative small
mammal abundance and species richness will be evaluated
between and within habitats using the NANOVA, ANOVA, SNK,
and LSD analyses described under Breeding Birds.

Additional data on small mammal presence and distribution in
the study area will be collected in conjunction with other
fieldwork and from results of other local studies.

5.2.6 Breeding Birds

For breeding bird (and.small mammal) sampling, the intensive
study area was further reduced in area to include only the
potential impact areas (facility sites, portals, waste rock
disposal areas, tailings ponds, roads, etc.) and a one-
guarter mile buffer zone surrounding these areas. The
decision to utilize this approach was made after preliminary
qualitative sampling indicated that (1) anticipated,
. project-related impacts to breeding bird communities would
be nondetectablé beyond the buffer zone and that (2)
occupied habitats beyond these areas were similar to those
being sampled, thus permitting data extrapolation to
unsampled areas.
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The breeding bird study area was stratified by major habitat
types and mapped on 1:24,000 USGS topographic maps. Minor
types were not surveyed separately. Species associated with
‘these major types were associated with the major habitats
surveyed. Similarly, although some species may achieve
their maximum densities in ecotones, those species will also
occur in two or more homogeneous habitats forming the

ecotone.

Three to five 100 x 200 m (2 ha = 4.94 acres) breeding bird
plots (strip transects, Emlen 1971, Eberhardt 1978) were
randomly established in each of the major habitats in early
June 1988. Number of plots per habitat was roughly
proportional to total habitat area within the sampling area.
Habitat units of sufficient acreage were partitioned into
one or more cells large enough to accommodate a 2 ha plot.
Cells throughout the project area were consecutively
numbered for each habitat type. A random numbers table was
used to select the plot locations/type out of all possible
sites. Habitat cells selected for sampling had plots
oriented medially along the cell’s long axis. Plot corners
and intermediate points (50 m intervals) along the plot
boundary were marked by 1.22 m (4 foot) rebar posts
identified with stainless steel adhesive tape and surveyor’s
flagging. Additional surveyor’s flagging was attached to
vegetation along boundaries to facilitate identification and
observer orientation. Rebar posts, tape, and flagging were
left after sampling so the same plots can be used for future
monitoring.

Each of the bird plots (3-5 plots/habitat type times 6
types) was sampled five times during the peak of the 1988
"breeding season. Observers traversed the 100 x 200 m plots
recording all birds seen or heard within plot boundaries
during a 15 minute period. Surveys were conducted between
0.5 hours of sunrise and 0930 hours during favorable weather
to minimize variation in bird conspicuousness (Conner and
Dickson 1980). A schedule of transect replications for each
habitat type was established for investigators to minimize
among- and within-habitat variation. Daily and seasonal
temporal detectability bias was ameliorated by alternating
the daily sampling sequence of habitats and by evenly
spacing sampling throughout the breeding season. All birds
cobserved on the study area were recorded; however, only
those species observed within transect boundaries during
surveys and which demonstrated an affinity to the transect
area were included in quantitative measurements. For
example, a gull filying high over a conifer plot was not
included. Young-of-the-year were noted, but not included in
quantitative measurements. . '

Birds demonstrating an affinity towards a plot were

considered breeders or.transients. Breeders were those
birds using habitats in the project area while breeding.
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However, this does not imply that breeders utilizing a
particular project area habitat were necessarily breeding in
that habitat, only that they were using that habitat (e.g.,
for display purposes, maintenance activities, foraging for
young, etc.) while breeding in that or a different habitat
nearby. For example, a common flicker observed foraging on
a grassland plot was considered a breeder even though it may
have been nesting in an adjacent conifer habitat.

Transients were late migrants.

Species richness (S) (number of species present on a plot
during each replication) and density (number of birds
present on a plot during each replication) values derived
for species in each plot and in all major habitats were used
to evaluate avian habitat utilization.

Mean breeding density for individual species within a
habitat will be derived from the average number of birds per
plot replication (n = 5) and then from average values for
each of the five plots per habitat, where

.5
plot mean (n/2 ha) = k _ n/5 .
» = . X
i=1 i=1
- 5 )
habitat mean (n/10 ha) = Z x/5
‘ ‘ i=1

Species richness and abundance data, collected through the
~aforementioned experimental design, will produce nested
analysis of variance (NANOVA) matrices with equal
replication (Sokal and Rohlf 1969, Zar 1974). Differences
in breeding bird use among the major habitat types will be
analyzed by NANOVA. Differences within habitat types will
be analyzed by single factor analysis of variance (ANOVA),
Student-Newman-Keuls (SNK) multiple range tests, and least
significant difference (LSD) tests. If a significant F
results from the ANOVA and all possible comparisons between
plots were desired, the SNK test will be applied. If only
several plot comparisons are intended, the LSD test will be
used. Tests of significance will be at alpha = 0.05 unless
stated otherwise. Data will be screened for normality prior
to testing. ' '

This experimental design will be used to quantify numbers
and evaluate relative habitat use of all bird groups on the
project area, including nongame birds, galliforms, raptors,
and waterbirds. Additional surveys will also be conducted
specifically for the two latter groups. Thosé methodologies
are discussed below. -
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5.2;7 Raptors

Raptor presence, distribution, and relative numbers in the
study area will be determined in conjunction with the

(1) 1988 breeding bird surveys;

(2) During systematic helicopter surveys throughout the
intensive and extensive study areas, conducted
specifically to locate raptor nests; and

(3) In conjunction with other wildlife fieldwork.

Breeding bird results will present raptor densities in the
intensive study area by habitat type. The intensive study
area will be systematically surveyed by helicopter and
ground surveys during spring and early summer 1988 to locate
active and inactive nests. Cliffs in the extensive study
area will be surveyed by helicopter and through spotting
scopes. When raptor nests are located, they will be mapped
and monitored periodically until young have fledged in an
attempt to determine nest success and number of young
produced. Distribution of raptors in the study area will be
illustrated in the final report by individual species.
Special attention will be placed on surveying for the Boreal
owl in late winter and early spring. The northern goshawk
will also be of special interest.

5.2.8 Waterfowl'®

Waterfowl use of ponds and creeks on the intensive study
area will be quantified in conjunction with the breeding
bird plot surveys and opportunistically during other
wildlife fieldwork. Waterfowl use of the extensive study
area will be assessed using this latter approach, using
results of other studies in the area, and from literature
review.. Surveys will address the harlequin duck and common
loon, both sensitive species for the Kootenai National

Forest.

5.2.9 Threatened and Endangered Species

No specific surveys for threatened and endangered species
are proposed for the baseline study because

(1) Specific studies covering the proposed project
areas have been recently conducted, and

(2) Additional data on the species in question will be
conducted in conjunction with other baseline
wildlife surveys.

Three threatened or endangered species occur on or in the
vicinity of the project area: grizzly bear, bald eagle
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(Haliaeetus leucocephalus), and peregrine falcon (Falco
peregrinus). The grizzly bear is a federally threatened
species which occurs in low numbers in the Cabinet
Mountains. Two recent, intensive studies (Kasworm 1984a, b,
1986, Erickson et al. 1987) have been conducted in the -
Cabinet Mountains covering the proposed study areas. Some
of these studies have been sponsored by -U.S. Borax. Those
studies have documented relative numbers, home range, and
movements, via radiotelemetry, habitat characteristics, and
use, and potential impacts to the grizzly population
resulting from a similar, adjacent mining proposal.
Potential impacts of the proposed mine development to the
grizzly bear population will be assessed using

(1) Results obtained and management recommendations
developed from those recent studies,

(2) From results of qualitative and quantitative
habitat surveys of proposed impact areas, and

(3) From data (sightings, tracks, feces, etc.) obtained
in conjunction with other baseline wildlife
fieldwork.

Bald eagles are a federally endangered species which breeds
in latilong block 1 (Flath 1984); however, they are most
common in the study area as migrants, transients, or winter
residents (Homer 1976, Kuchera and Ruediger 1978, Flath
1984). Eagle use of the project area will be evaluated
based on opportunistic field observations made in
conjunction with other fieldwork, on results of other
recent, local studies, and on literature review.

Peregrine falcons are a species classified as federally
endangered. Historical nesting has been suspected for the
latilong blocks covering the study area; however, the lack
of recent reported sightings from the region suggests this
. species may only migrate through the area. No specific
surveys are proposed for the baseline study to searxch for

peregrines.

Assessment of presence and potential habitat use by species
of special concern in Montana (state threatened and
endangered species, Flath 1984) is discussed below under
Other Wildlife Groups.

5.2.10 Herpetofauna

Presence and relative number of reptiles and amphibians in
the intensive study area will be determined in conjunction
with other wildlife fieldwork. Surveys will be conducted
through suitable spring habitats surveying ponds, streams,
and searching beneath rocks and logs for species such as the
Coeur d’Alene salamander (Plethodon vandykei) and the tailed
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frog (Ascaphus truei); however, no systematic searches are
proposed. -

5.2.11 Human Activity

Relative levels of present and past human use of the study
area, including logging, mining, and seasonal recreation,
will be determined from data collected by field biologists,
data obtained from local Forest Service and MDFWP personnel,
and from data collected by socioeconomists as part of the
baseline survey. The influence this human activity has and
has had on wildlife distributions in the study area will be

subjectively evaluated.

5.2.12 Other Wildlife Groups

Presence and level of use of the proposed impact areas and
the surrounding area by predators and furbearers (e.g.,

- beaver, coyote, fisher, wolverine, mountain lion, lynx,
bobcat, northern goshawk, etc.) and other wildlife species
(e.g., pygmy shrew, hoary marmot, blue grouse, western '
bluebird, etc.) of special concern (Flath 1984) not
specifically discussed in this study plan will be determined
in conjunction with other wildlife fieldwork. These data,
as well as recent and historic records from the area, will
be summarized by species in the final report. The Kootenai
National Forest Sensitive Species list will be included and
addressed. The Nature Conservancy and Montana Heritage
Program will be contacted for ecological information.

5.3 TECHNICAL REPORT

P

"The final report shall be suitable for inclusion in U.S.
Borax’'s permit application as a technical appendix.
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‘ , ; 17740 East Hinsdale Avenue
FLETCHER : . . furora, Colorade 80016
ASSOCTITATES 7 (303) 693-2516

November 15, 1988

Jim Rathbun . it Walther, Cﬂief

Forest Supervisor Hard Rock Bureau

Kootenai National Forest Montana Dept. of State Lands
506 U.S. Highway 2 West 1625 Eleventh Avenue

Libby, MT 59923 . Helena, MT 59620

Re: Montana Mining Venture

Gentlemen:

Enclosed are the modified sections of the Plan of Study for:

1. Section § - Wildlife and Aquatic Biology
2. Statement of Work, - Fisheries, Section 3.1.1
3. Section 6 -~ Vegetation

1

The Wildlife, Aquatic Biology, and Fisheries sections were
prepared, modified, and completed in the field after consulta-
tions with the following agency personnel:

1. U.S8. Forest Service - Al Bratkovich
) Doug Perkinson
2. Water Quality Bureau - Gary Ingman

3. Fish, Wildlife & Parks - Terry Yightower
. -Joe Huston
Jim Vashro

Also enclosed .are the "marked up” sections of Wildlife, Aquatic
Biology, and Vegetation, enabling you to see +the changes, as
well as have clean copies of the finals.

.-

Briefly, the changes were:

1. completed fish study

2. increased number of reaches and techniques for aquatic
biology, and : _

3. reduction of area for birds and small mammals.

If you have any questions, please contact me.

Sincerely,

S EELL

Gary’J. Fletcher

GJF:af

Enclosures

cc: Joe Scheuering {(w/o enclosures)
Brent Bailey . (w/o enclosures)
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United States Forest - Kootenai: NF 506 US Highway 2 West
Department. of Service Libby, MT 59923
Agriculture : .

Reply to: 2810

Date; January 9, 1989

Joe Scheuering
Noranda Minerals Corp.
P.0. Box 7176 -

Reno, NV 89510

" Re: Plan of Study (POS) - Wildlife, Vegetation and Soils

Dear Joe,

Per letter of November 15 from Gary Fletcher, the agencies accept your proposed
modifications/additions to the following sections:

a. Section 5, Wildlife and Aguatic Biology,

b. Section 6, Vegetation,

c. Section 8, Soils.
The agencies request that the proposed modifications be reflected as an |
addendum to the P0OS. The addendum should be revised Sections 5, 6 and 8 with
appropriate signature page and cover.

If you have any questions, please contact either Kit or me.

Sincerely,

Erickson
Project Coordinator

cc: Kit Walther, DSL

Brent Bailey
Gary Fletcher
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APPENDIX 6.2 FINALIZED FISHERIES STUDY PLAN



WESTERN
RESOURCE
DEVELOPMENT
CORP.

P.O. Box 467
711 Walnut Street

September 13, 1988

Mr. Kenneth M. Reim

U.S. Borax ,

3075 Wilshire Boulevard

Los Angeles, CA 90010-1294

Re: Statement of Work - Fisheries

Dear Ken: '

The Statement of Work - Fisheries as contained in my letter
of September 6, 1988, to you contained a few errors. It
should be replaced with the revised and attached copy.
Please call if you have questions.

Sincerely,

) o

David L. Johnson
Ecologist

DLJ:ei
Enclosure

cC:
G. Fletcher
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STATEMENT OF WORK
FISHERIES

1.0 INTRODUCTION

Electroshocking streams in the State of Montana to assess fisheries
occurrence, distribution, and biomass is conducted by the Montana
Department of Fish, H11d11fe and Parks (MDFWP). As stated on page 19
of Western Resource Development Corporation's (WRDC) April 5, 1988,
proposal to collect environmental baseline data for U.S. Borax's Montana
Silver Venture, a study plan for evaluating fisheries resources in the

- project area would be developed with the MDFWP.

On June 21 and 22, 1988, meetings and site visits occurred with repre-
sentatives of U.S. Borax (Messrs. Gary Fletcher and Rick Thompson), the
U.S. Forest Service (Mr. Ron Erickson), and the MDFWP (Messrs. Joe
Huston, Ian Chishoim, and Tim Swant) to develop the scope of .the fish-
~ eries study. The east side of the project area, including Libby and
Ramsey Creeks, was surveyed on June 21; Rock Creek was surveyed on June
22.

Results of the above meetings, site visits, and discussions were incor-
porated into a draft Plan of Study and submitted to the MDFWP in
correspondence dated July 15, 1988. The MDFWP reviewed the draft study
plan and responded on August 2, 1988, with modifications. A meeting
between representatives of the MDFWP and U.S. Borax was held in Libby on
August 18 to finalize the study plan. Results of the above discussions
are included in this proposal. The study plan was subsequently revised
following an August 26, 1988, field meeting between the latter parties.

2.0 PROJECT ORGANIZATION

Richard W. Thompson, Principal Investigator for wildlife, will supervise
the fisheries program. Mr. Terry Hightower, who under contract to the-
MDFWP conducted the fisheries program for ASARCO's Rock Creek project,
will be hired by the MDFWP as their representative to conduct Borax's
fisheries field program. Following field data collection Mr. Hightower
will be retained under contract to U.S. Borax to conduct data analyses
and prepare reports. Mr. Hightower will be supervised by U.S. Borax
representatives and Mr. Joe Hustonm (MDFHP) Local technicians will be
hired as required by HRDC '

3.0 STATEHENT OF WORK
3.1 Fieldwork

The sampling program, in conjunction®with results of other recent
published and unpublished studies, will provide a data base which is
adequate for the MDFWP and other state and federal agencies to charac-
terize the baseline condition of areas potentially impacted by U.S.
Borax's proposal.
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3.1.1 Electroshocking/Gill Netting

Fish in 500-1000 foot control and experimental reaches of selected
project area streams will be surveyed by a three man crew (minimum)
during August-September 1988 with Tow conductivity backpack and/or
truck/boat mounted electroshockers to determine species composition, age
structure, relative numbers, population estimate by age group with -
reasonable (+/~ 20%) confidence, etc. A two-pass sampling design will
be used where possible. Reaches will be -isolated during sampling using
natural barriers and/or seines. The following reaches will be sampled:

. above the potential plant site (control).
immediately downstream of the potential
plant site.

Libby Creek 1

2

3. another downstream, above confluence with
4

Howard Creek.
. on mainstem of creek below confluence with

Little Cherry Creek.

1. above the potential plant site (control).

2. immediately downstream of the potential
plant site.

3.  another downstream, above confluence WIth
Libby Creek.

Ramsey Creek

. above Bear Creek Road {control).

Poorman Creek 1
2.  above Libby Creek.

. above the proﬁosed tailings dam.

Little Cherry 1

Creek 2. below the proposed tailings dam.

Rock Creek 1. downstream of Rock Creek gate/trailhead
(corresponding to one of ASARCO's
reachesg.

2. in the vicinity of the upper bridge below
: Rock Creek Meadows.
3. in Rock Creek Meadows.

The upper and lower ends of specifié'reaches will be determined by
Messrs. Hightower and Huston prior to sampling. The specific method to
be used in Rock Creek Meadows will be determined at the time of.

sampling.

Rock Lake will be sampied during the same time period using a gill
net to determine size distribution and age structure. Age structure
will be determined by collecting scales of 20 fish shocked or netted in
each size class per reach.

3.1.2 Spawning

Spawning will be evaluated in Libby, Ramsey, Poorman, and Rock
Creeks and in Rock Lake by redd counts, ocular surveys, and from
electroshocking results.
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Bull trout redd surveys will be conducted in upper Libby (above
Howard Creek) and Ramsey Creeks approximately three weeks after tempera-
tures drop to 50 degrees F (late September to mid-October). A two-man
crew will make two passes down each creek. It is estimated to require
one day to survey each creek once (total of eight man-days).

Spawning will be assessed in the main stem of Libby Creek, from

: Howard Creek downstream to the U.S. Highway 2 bridge, during an appro-
priate time in November 1988. Observers will walk the creek looking for
and enumerating large bull trout that haven't died or are spawning and
schools of whitefish that have moved upstream from the Kootenai River.
This reach of stream should take at least two days to survey.

3.1.3 Tissue Sampling for Heavy Metals

Heavy meta1§ analysis of fish tissue will be conducted from
electroshocked fish collected in Libby Creek below the confluence of
Little Cherry Creek. Tissues from three fish in each size class will be

analyzed.
3.2 Data Analysis

Data analysis will be conducted by Mr. Hightower and reviewed by
appropriate MDFWP personnel and by U.S. Borax representatives Messrs.
Thompson and McGuire. Fish scales will also be aged by Mr. Hightower,
Montana State University will analyze the-fish tissues for heavy metals.

3.3 Réport Preparation

A preliminary final report will be prepared by Mr. Hightower in a
format to be specified by U.S. Borax. The report will be submitted to
U.S. Borax by December 1, 1988. Mr. Thompson and appropriate personnel
from the MBFWP will review the report and return it to Mr. Hightower for
revision into the final report.

The report will be adequate to meet or exceed requirements of the
MDFWP an other state and federal agencies associated with the U.S. Borax
baseline program

The report W111 incorporate appropriate, pertinent literature
review and comparison with other local or regionally applicable studies
(e.g., ASARCO's fisheries study).
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17740 East Hinsdale Avenue

FILETCHER . . furora, Colorado 80016
ASSOCTATES ' (303) 693-2514

November 15, 1988

- Jim Rathbun Kit Walther, Chief
Forest Supervisor Hard Rock Bureau
Kootenai National Forest Montana Dept. of State Lands
508 U.S. Highway 2 West 1625 Eleventh Avenue
Libby, MT 59923 Helena, MT 59620
Re: Montana Mining Venture
Gentlemen:

Enclosed are the modified sections of the Plan of Study for:

1. Section 5 - Wildlife and Aquatic Biology
2. Statement of Work - Fisheries, Section 3.1.1
I Section 6 - Vegetation :

The Wildlife, Aquatic Biology, and Fisheries sections were
prepared, modified, and completed in the field after consulta-
tions with the following agency personnel:

i. U.S. Forest Service ~ Al Bratkovich -
: Doug Perkinson

2. Water Quality Bureau - Gary Ingman

3. Fish, Wildlife & Parks - Terry Hightower

Joe Huston
Jim Vashro

Also enclosed are the "marked up"” sections of Wildlife, Aquatic:
Biology, and Vegetation, enabling you to see the changes, as
> well as have clean copies of the finals.
Briefly, the changes were:
1. completed fish study

2. increased number of reaches and technlques for aquatic
biology, and
3. reduction of area for birds and small mammals.

If you have any gquestions, please contact me.

Sincerely

h_____
Gary’ ' J. Fletcher

GJF:af

Enclosures

cc: Joe Scheuering {(w/o enclosures)
Brent Bailey {w/o enclesures)
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United States Forest Kootenai NF 506 US Highway 2 West
Department - of Service : Libby, MT 59923
Agriculture

Reply to: 2810

Date: January 9; 1989

Joe Scheuering
Noranda Minerals Corp.
P.0. Box 7176

Reno, NV 89510

Re: Plan of Study (P0S) = Wildlife, Vegetation and Soils

Dear Joe,

Per letter of November 15 from Gary Fletcher, the agencies accept your proposed
modifications/additions to the following sections:

a. Section 5, Wildlife and Aquatic Biology,
b. Section 6, Vegetation,
c. Section 8, Soils. '

The agenclies request that the proposed modifications be reflected as an |
addendum to the POS. The addendum should be revised Sections 5, 6 and 8 with

appropriate signature page and cover.
If you have any questions, please contact either Kit or me.

Sincerely,

¢

’Erickson
S Project Coordinator

cc: Kit Walther, DSL

Brent Bailey
Gary Fletcher
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APPENDIX 6.3 August, 1988 aquatic macroinvert.ebrate data
and summary parameters by Montana Project area
creek and station



HACROINVERTEBRATE DATA

BEAR CREEK

STATION 1 - 8/7/88
Hess sampler, 0.1 meter dia,, 171 micron aperture nctting
Taxon samplel | sample2 | sample3; SUM .| %RA, MEAN ST. DEV
COLECPTERA : | 8%l 25.0
Heredimmius  corpulenius 14 - 38 23 75| 8%! 25.0 12.1
- l
DIPTERA 15% 470
Thicncmannimyia _group 10 13 6 29| 3%l 9.7 35
Cricotopus spp. 1 0 1 2l %! 0.7 0.6
Eubieffericila spp. 1 1; 2 4 0% 13 0.6
Paraphacnociadius sp. 1 2 1 4]  0%i 13 0.6
Rbeocricotopus sp. 5 15 16 36l 4% 12.0 6.1
Syaorthocladius sp. 0 0| 1 1l 0% 0.3 0.6
Tvetenia sp. 1 0 0 1y 0% 0.3 0.6
Polypediium spp. 1 3 5 9 1% 3.0 2.0
Micropsectra spp. 4 7 5 16l 2% 53 15
Dicranota sp. 1 1 2 4 0% 13 0.6
Hexatoma sp. 3 8 4 15 2% 50 2.6
Chelifera sp. 4 10 0 14! 2% 4.7 5.0
| Certatopogonidae 3 0! 3 6: 1% 2.0 17
EPHEMEROPTERA | 40% 1233
Amelctus_spp. 8 5 7 200 2%i 6.1 L5
Baetis tricaudatus 2| 35 25 62 %W 207 169
Drunefla coloradensis 8 12 22 42! 5%! 14.0 72
Drunaella doddsi 0 6 38 44 5% 147 20.4
Drunclly spinifera 0 1 0 1] 0% 03 0.6
Serratclla_tibialis 7 15 6 28] 3%l 9.3 49
Cigyemula spp. 15| 32 25 720 8%i 24.0 85
Epeorus deceptivus 7 18 8 33| 4% 110 6.1
Réaithrogena spp. 8 23 29 60 % 20.0 10.8
Paraleptophlebia spp. 2 3 3 8l 1% 2.7 0.6
PLECOPTERA 13% 40.7
Megarcys sp. 5 3 10 18! 2% 6.0 3.6
Skwala sp. 0 1 0l 1l % 03 0.6
Kogotus sp. 0 1 0 1l % 0.3 0.6
Chloroperlinae 11 41 21 B 8% 243 153
Kathroperia perdita 1 0 0 1l 0% 0.3 0.6
Capnia gp. 0 1 1 2l 0% 0.7 0.6
Zapada sp. 1 0 4 [ 100 1% 3.3 3.1
Perlomyia sp. 4 7 4 151 2% 5.0 1.7
Yoraperia brevis Ol 1 0 1| O%I 0.3 0.6
i
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MACROINYERTEBRATE DATA.

BEAR CREEK

STATION 1 - 8/7/88
Hess sampler, 0.1 meter dia,, 171 micron aperture netting
Taxon samplel | sample2 | sample3 | SUM %RA; MEAN ST. DEV
TRICHOPTERA 1 | 23% 71.0
Arctopsyche gradis 0 1! 3 4 % 13 1.5
Rhvacophils Betteni gp. 2 5 3 10, 1% 33 1.5]
Rhyacophila Brungea gp. . 0 1| 0 1] 0% 0.3 0.6
Rhyacophila velpulsa 1 4| 1 6 1%l 2.0 1.7
Rbyacophila Sibrica gp 3 2! 3 8l 1% 27 0.6
Rbyacophils Hylipata gp 1 of - 3 4 0% 13 1.5
Lepidostoma spp. 0 21 -0 2 0% 0.7 1.2
Apstania sp. 18 75! 79 1720 19%1 573 341
Ecclisomyia sp. 1 4 0 Sl 1% 1.7 2.1
Glossosoms sp. 0 1 0 1] 0% 0.3 0.6
}

TOTAL ORGANISMS 153 402! 366 921 | 307.0 134.6
TAXA RICHNESS ' 3 37! 32 43! b 333 32
SHAN. DIVERSITY 4.40 4.19; 4,08 432 E 422 0.16
BIOTICINDEX 2.79 2.72 2.40 2.60 ‘ 2.64 0.21
EPT RICHNESS 18 = 27 20 33 21.7 4,71
EPT / CHIR. ' 433 141! 803 691! 1 6.6 2.0
BIOTIC COND. INDEX 105.2] |
ID's by D. McGuire & P. Wilkinson '
PHYSICAL DATA
distance from shore {m) 3 2 1
depth (m) { 019 025 0.2
velocity  (m/s) 0.27 0.291 0.22
CTQp= l 50
stream width (m) ! 5
gradient (%) i 35
water temperature {(C) } 10
substrate particle size (%) | boulders (>12) 20

rubble (3 - 12) 40

vel (125 - 3) 25
fines (< 0.125) 15
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MACROINVERTEBRATE _DATA

BEAR CREEK

STATION 2 - B/7/88
Hess sampler, 0.1 meter dia,, 171 micron aperture netting
Taxon " |samplel | sample2 [sample3| SUM | %RA; MEAN ST. DEV,
COLEOPTERA 6%l| 113
Heterlimnius corpulentus 15 12 7 34 6% 113 4.0
DIPTERA 21% 40.7
unassociated midge pupa | 2 0! 1 3l 1%l 1.0 1.0
Thienemannimyia proup 52 14 15 8l 14% 270 21.7
Brillia sp. 0 O 2 2l 0% 0.7 1.2
Cricotopus spp. 1 Or 0 i 0% 0.3 0.6
Evkieffericila spp. 0 2! 0 2l 0%l 0.7 12
Parapbacenociadius sp. 4 0! 0 4 1% 1.3 23
Rbeocricotopus sp. 0 1 0 1, 0% 0.3 0.6
Orthocladius spp. 0 1t 0 1 0% 03 0.6
Thicnemonpiella sp. 2 ol 0 2 0% 0.7 1.2
Tvetensa sp. 1| 0! 1 2 0%| 0.7 0.6
Microtendipes sp 0 0| 4 4 1% 13 23
Micropsectra spp. 5 0 0 5| 1% 1.7 2.9
Dicranota sp. 4 2 1 7 1% 23 1.5
Hexatoma sp. 1 0 0 1l 0% 0.3 0.6
Chelifera sp. 0 2 0 2 0% 0.7 12
Simulfum  sp. 0 1 0 1] 0% 0.3 0.6
Certatopoponidae 3 3 0 0 3 1% 1.0 1.7

- ! '
L ' |

EPHEMEROPTERA H f | 27% 521
Ameletus spp. 0 1i 0 1 0% 03 0.6
Bactis tricaudatus 10 1i 5 16 3% 53 45
Drugelfa coloradensis 8 4, 2 14 2% 4.7 3.1
Druneila doddsi 5 1 2 8 1% 2.7 2.1
Cinyemula spp. 24 10 11 451 8% 15.0 7.8
Epeorus deceptivus 18 5 14 3N 6% 123 6.7
Rhithrogena spp. 21 2 14 37 6% 123 9.6
PLECOPTERA i | 29%l 553
Megarcys sp. 3 0 11 14| 2% 4.7 5.7
Doroneuria theodora 0 0 6 6 1% 2.0 33
Chioropetlinae 24 8 17 49| 8% 163 8.0
Zapada sp. 1 - 10 4 43 570 10% 19.0 21.0(
Perlomyia_sp. 33 0 6 39 7% 13.0 17.6
Yoraperfa brevis 1 0 0 1, 0% 0.3 0.6
TRICHOPTERA ' 17% 33.0
Parapsyche ¢lsis 1 2 3 6l 1% 2.0 1.0
Rbyacophila Betteni gp. 25 21 26 721 12%; . 240 2.6
Rhyacophila Brupaea gp. 0 1 0 1 0% 03 0.6
Rhvacophila velpulsa 3 2i 2 7 1% 2.3 0.6
Rhbyacophifs Sibrica gp . 0 3.0 3. 1% 1.0 1.7
Glossosoma_sp. - 1 4 5 10 2% 33 2.1
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MACROINVERTEBRATE _ DATA

.BEAR CREEK

STATION 2 - 8/7/88

Hess sampler, 0.1 meter dia., 171 micron aperture nettin -
Taxon !samplel samp!e2! sample3| SUM l %RA| MEAN ST. DEV

L |

| ‘ |
TOTAL ORGANISMS 277 104 198 579 193.0 86.6
TAXA RICHNESS 26 23 22 37 23.7 21
SHAN. DIVERSITY 3.88 3.834 379 4.12; - 383 0.05
BIOTICINDEX 2.67 2.33 1.42 2.181 2.14 0.64
EPT RICHNESS 15 ~ 15 15 3 | 15.0 0.0
EPT / CHIR. 2.79 3.83 7.26 39 4.6 23
BIOTIC COND. INDEX 83.7
ID’s by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shore (m) 1.5 2.8 4.1
depth (m) 0.17 0.191 0.14
velocity  (fi/s) i 035 021 025 I
CITQp= R 50
stream width (m) i 8
gradient (%) ' 2
water temperature () 12
substrate particle size (%) | boulders (>12) | 25!

jrubble 3-12) | 50i

gravel (.125 -3) | 15

fines (< 0,125) | 10
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MACROINVERTEBRATE DATA

112

BEAR CREEK STATION 3 - 8/7/88
Hess sampler, 0.1 meter dia, 171 micron aperture netting
Taxon ' [samp!el sampleZi.sampIé SUM %RA! MEAN ST. DEV
! l ) ]
COLEOPTERA [ 5%| 57
Heterdimnius corpulentus 3 10! 4 171 5% 5.7 3.8
]
]
DIPTERA 17%! 18.7
unassociated midge pupa 0 1! 1} 21 1%l 0.7 0.6
Thienemannimyia group 1 1 0 2l 1% 0.7 0.6
Pagastia sp 0 O 1 1 0% 03 0.6
Sympotthastia ap. 0 0 1 1 0%l 03 0.6
Thicnemanaiclla sp. 1 11 0 2l 1%i 0.7 0.6
Crcotopus spp. 0 0 1 1 0%l 03 0.6
Eukiefferiella spp. 1 0 0 1 0% 0.3 0.6
Paraphacoocladius sp. 1 4 0 5| 2%l 1.7 2.1
Rheocricotopus sp. 0 ol 1 1l 0% 0.3 0.6
Orthocladius spp. 2 0 0 2A 1%l 0.7 1.2
Micropsectra spp. i 0 0 2 2 1%, 0.7| 1.2
Rhabdomastix sp. ! 0 0 4 4 1%l 1.3 23
Dicranota sp. 5 7 3 15! 5%i 5.0 2.0
Hexatomy sp. 1 1 0 20 1% 0.7 0.6
Tipuls spp. 0 0 1 1 0%| 03! 0.6
Chelifers sp. 3 0 0 3 1%; 1.0} 1.7
Orcogeton sp. f 0 0 1 i 0%l 03 0.6
Glutops sp. | 1 ol 0 1 0% 03 0.6
Certatopogonidae j 4 Oi 3 9  3%: 3.0 2.6
!
EPHEMEROPTERA , | 33%i 36.0
Amelctus spp. 0 [ 1 1 0% 03 0.6
Baetis tricandatus’ 5 8 1 14] 4%l 4.7 35
Drunells coloradensis 4 3 3 100 3% 33 0.6
Ciaygmula spp. 15 18 10 43! 13%! 143 4.0
onis deceptivus 11 14 2 27, 8% 9.0 62
Rhithrogeaa spp. 3 10 0 13{ 4%, 43 5.1
PLECOPTERA - I 35% 38.0
Megarcys sp. 1 0 -1 2 1% 0.7 0.6
Doronearia theodora | 0 0 1 1 0% 0.3 0.6
Chloroperlinac 17 314 10 58 18%| 193 10.7
| Zapada sp. 1 17 4 14 35{ 11%! 11.7 6.8
Doddsia sp. 1 0| 0 1 0% 0.3 0.6
Despaxia sp. 1 0 0 1] 0% 03 0.6
Perlomvyia sp. ; 6 4 6 16{ 5% 53 1.2
TRICHOPTERA i 1 10% 10.7
Parapsyche elsis 1 0| 0 1 0% 0.3 0.6
Rhvyacophila Betteni gp. 14 10| 4 281 9% 9.3 5.0
Ecclisomyia sp. 0 o! 1 1 0% 03 0.6
Glossosoma sp. ) 2 0| 0 2 1% 0.7 1.2




MACROINVERTEBRATE _DATA

BEAR CREEK STATION 3'- 8/7/88
Hess sampler, 0.1 meter dia, 171 micron aperture nettin
Taxon samplel sample2lsauiple3 SUM | %RAI MEAN ST. DEV
!
} ! |
ANNELIDA : 0% 03
Lumbricidae 0 1 0 1, 0% 03 0.6
I :
TOTAL ORGANISMS 121 128! 79 328 1093 265
TAXA RICHNESS 25 17 24 a8 290 4.4
SHAN. DIVERSITY 3.93 3.45 3.97 4.06 3.78 0.29
BIOTICINDEX 1.50 1.48 1.78 1.56 1.59 0.17
{EPT RICHNESS 14 9 12 21 11.7 2.5
| BPT / CHIR. 1633 14570 171 12.70 12.9 4.6
BIOTIC COND. INDEX | 8.0

ID's by D. McGuire & P. Wilkiason

PHYSICAL DATA

]
distance from shore (m) l 15 4 i il
depth (m) P 0331 02| o012 |
velocity  (m/s) | 0.2 0.09 0.16
CTQp= i 50
stream width (m) ! i 8
gradient (%) j 2
water temperature (C) 95
substrate particle size (%) | boulders (>12) 15
rubble (3 - 12) 45!
gravel (125 - 3) 35,
| fines (< 0.125) : St !
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MACROINVERTEBRATE DATA

LITTLE CHERRY CREEK

STATION 1 - 8/7/388

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon samplel sampleZlTsampleS’ SUM | %RA! MEAN ST. DEV
, i :
COLEOPTERA | 6%I| 18.7
Heterlimnius _corpuleatus 14 23 9 46) 5% 153 7.1
Hydrovatus sp. ? 1 2 7 100 1% 33 3.2
DIPTERA 61% 187.3
Thicnemannimyia group 23 15 22 60! 6%| 20.0 4.4
Parameriga sp. 7 0 5 12 1%, 4.0 3.6
Pagastia sp 4 72 30 106| 11% 353 343
Brillia sp. 0 ) 2 2l 0% 0.7 1.2
Corynoncura sp 0 1 0 1l 0% 03 0.6]
Cricotopus spp. 21 155 107 283| 31%( 943 619
Eukieffericlls spp- 2 14f 2 18! 2%, 6.0 6.9
Pamphacnocladius sp. 2 1 3 6l 1%l 20 1.0
Thicoemanniella sp. 0 1 0 1 0% 03 0.6
Rheocrcotopus _sp. 1 2| 0 3l oo 1.0 1.0
Orthocladius spp. 1 0l 0 1 0% 03 0.6
Synorthocladius sp. 0 0 1l 1l 0%j 03 0.6
Psectrocladius sp. 0 0 2 20 0%, 0.7 1.2
Tvetenia sp. 0 24 2 26 3% 8.7 13.3
Micropsectra spp. 1 17 0 18!  2%i 6.0 9.5
Antocha sp. 0 0l 1] 1 0%l 0.3 0.6
Dicranota sp. 6 1 2 9 1% 3.0 2.6
Tipula spp. 0 0 1 1 0%, 0.3 0.6
Orcogeton sp. 5| 0. 1 6 1% 2.0 2.6
Simulium  sp. 0 1! 0 1! 0% 0.3 0.6
Certatopogonidae 2 2 0 4 0% 1.3 1.2
] ]
EPHEMEROPTERA 11%| 35.0
Amecletus_spp. ‘ 27 1 29 57 6% 199 15.6
Baetfs tricaudatus 1 14 & 21 2% 70 6.6
Drugella coloradensis 1 1 0 2 0% 0.7 0.6
Serratella tibralis 0 2 3 5i 1% 1.7 1.5
Cinygmula spp. 2 5 2 9 1% 3.0 1.7
Epcorus deceptivus 0 0 0 0 0% 0.0 0.0
Rhithrogena spp. 0 0 0 O 0% 0.0 0.0
Paraleptophichia spp. 4 0 7 11} 1% 3.7 3.5
PLECOPTERA 11% 34.7
Isoperia sp. 0 .3 1 4 0% 1.3 15
Doroneurns theodors -9 2 0 111 1% 3.7 4.7
Chloroperlinae 12 19 20 51 6% 17.0 44
| Visoka sp. 6 5 .6 171 2% 5.7 0.6
Zapada sp. 1 2 1 2] 5| 1% 1.7 0.6
Despaxia sp. 6 1 5 121 1% 4.0 2.6
Perlomyia_sp. 1 L 2 4 0%{ 13 0.6
l ; | i i
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MACROINVERTEBRATE _DATA

LITTLE CHERRY CREEK

STATION 1 - 8/7/88

Hess sampler, 0.1 meter dia, 171 micron apermre netting

Taxon samplel | sample2isample3| SUM | %RA| MEAN ST. DEV
TRICHOPTERA. | 10%| 293
Parapsyche elsis 0 1 0 1] 0% 03 0.6
Rhvacophifa verruin 0 2i 2 4 % 13 1.2
Rbyacophila velpuisa 0 6! 12 18{ 2% 6.0 6.0
Rhyacophila Betteni gp. 10 20! 5 351 4% 11.7 7.6
Rhyscophila Brunnea gp. 3 6 3 12] 1% 4.0 1.7
Apatania sp. 0 3 0 3 0% 1.0 1.7
Ecclisomyia sp. 1 0 0 1] 0% 03 0.6
Glossosoma sp. 0 3 1 4 0% 13 1.5
Dolophilodes sp. 1 0! 0 1 0% 0.3 0.6
Micrasema sp. ] 8 1 9 1% 30 4.4
ANNELIDA 1% 3.0
Lumbricidae t 1 2 0 3| 0% 1.0 1.0
Lumbriculidae 4 0] 2 6 1% 2.0 2.0
TOTAL ORGANISMS 181 437 306 924 308.0 128.0
TAXA RICHNESS 31 36, 34 50 337 2.5}
SHAN. DIVERSITY 4.19 3.52 3.67 4.02 3.79 035
| BIOTICINDEX 3.40 434 4,01 4,05 3.92 0.48

EPT RICHNESS 15 19 16 29 16.7 2.1
EPT / CHIR. 137]  032] 0.60 0.53 0.8 0.5
BIOTIC COND. INDEX 1 84.9
ID's by D. McGuire & P. Wilkinson t
PHYSICAL DATA
distance from shore (m) 0.8 0.75, 0.75
depth (m) 0.11 01/ 0.8 |
velocity  (ft/s) 0.07 0.19 0.12
CTQp = 50!
stream width (m) 1.5
gradient (%) 3
water temperatuee (C) | | 1151
substrate particle size (%) |bouiders (>12) | 15

rubble (3 - 12) 30

gravel {125 - 3) 35

fines {< 0.125) | 151 |
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“MACROINVERTEBRATE _DATA

LITTLE CHERRY CREEK - STATION 2 - 8/8/88

samples #1 and 2 = 30 sccond kick samples, #3 = hand picked

Taxon [shmplcl sampleZisample3 SUM lr%RAf MEAN ST. DEV.
| ; | i
COLEOPTERA i { i 1% 13
Heterlimnius corpuleatus 1 0! 0 1l 0% 03 0.6
Hydrophilidae 1 0| 2 3l 1% 1.0 1.0
' i -
DIPTERA i ! | 10% 93
| Pagastia sp | 0 1 0 1 0% 03 0.6
Psuedodiamesa sp. 1 4 0, 0 4 1% 1.3 2.3
Briliia sp. i 0 1 0 1 0% 03 0.6
Eulkicf¥erella spp. i -2 0l 0 21 1%l 0.7 12
Paraphaenociadius sp. 6 0 0 6l 2% 2.0 3.5
Micropsectra spp. | 1 2 0 3 1% 10 1.0
Dicragota sp. i 1 1t (] 21 1% 0.7 0.6
Oreogeron sp. i 1 0l 0 1 0%l 03! 0.6
Simufium  sp. ! 5 -0l 0 51 2% 1.7 2.9
Certatopogonidae i 2 o! 1 3 1% 1.0 1.0
! [ 1 :
EPHEMEROPTERA | | I 18%! 173
Ameletus spp. r 3 1! 1 - 3l 2% 1.7 1.2
Baetis tricaudatus 2 0i 0 2l 1% 0.7 12
Drugeffa coforadensis } 1 0i 0 11  0%i 0.3 0.6
Cinygmula spp. | 8 31 2 131 4%l 4.3 3.2
Rbithrogena spp. ! 2 0! 1 3 1%! 1.0 1.0
Paraleprophlebia spp. | 8 10 3 2y 1%, 7.0; 3.6
Cigygma sp. | 0 6l 1 7{ 2%: 23 32
T I [
PLECOPTERA ! ' : 51% 493
Megarcys sp. i 0 4 0 4 1% 13 23
Sctvenia bradleyi 1 o0 0 1 0% - 03 0.6
Isoperla sp. 0 0l 1 1 0% 0.3 06
Chloroperlinae 21 8 3 32] 1% 107 9.3
Kathroperia perdita i 8 0 1 9 3% 3.0 4.4
Visoka sp. | 5 6! 0 111 4% 37 32
Zapada sp. 1 12 9 3 24| 8% 8.0 4.6
Perlomyia_sp. 0 5 0 5 2% 1.7 29
Yoraperls brevis 36 24 1 6l] 21%i 203 178
i \ ]

116




MACROINVERTEBRATE = DATA

LITTLE CHERRY CREEK STATION 2 - 8/8/88
samples #1 and 2 = 30 second kick samples, #3 = hand picked |
Taxon {samplel | sample2 | sample3} SUM | %RAi MEAN ST. DEV
‘ | | r :
TRICHOPTERA | | 18% 170
Parapsyche clsis S 5! 1 11! 4% 3.7 23
Rhyacophils Betteni gp. 0 2, 0 2| 1% 07 12
Rhyscophila Brunnes gp. 1 0| 0 1 0% 0.3 0.6
Rhyacophils Coloradensis 3 o! 0 3 1% 1.0 1.7
Rhyacophila velpulsa 1 0 0 1 0% 0.3 0.6
Rhbtyscophila Sibrica gp 3 0 0 3l 1% = 10 1.7
Lepidostoma spp. | 11 7 0 18] 6%l 6.0 5.6
Apatania sp. 0 3l 1 4 1%i 13 1.5
Chrvandra sp. sp. 0 0 1 T 03 0.6
Dicoesmoecus sp. 0 0 1 1, 0% 03 0.6
Wormaldia sp. 5 0} 1 6, 2% 20 2.6
| [
ANNELIDA il i | 2% 2.0
Enchytracidac : 2| 0 0 2l 1% 07 12
Lumbriculidae ] 0 3 0 3 1% 1.0 1.7
Naididae I 1 0 0 1 0%I 0.3 0.6
| . ! ;
OTHER 1 i i |
Turbelaria | 2 0} 0 2 1%: 07 12
| ]
TOTAL ORGANISMS 165 101} 25 261! " 97,0 70.1
TAXA RICHNESS 32 19| 17 43 X 8.1
SHAN. DIVERSITY 4.17 3731 391 438| 3.94) 0.2
BIOTICINDEX | 1.06) 090 116 1.01 1.04 0.13
EPT RICHNESS 19 14 15 32 16.0 2.6
EPT / CHIR. 10.08] 2325] 100.00 14.41] 44.4 48.6
BIOTIC COND.INDEX | 9.7| i
ID's by D. McGuire & P. Wilkinson i i !
PHYSICAL DATA | ‘
distance from shore (m). 0 0! na
depth (m) 0.1 0.1!na i
velocity (ft/s) . | to shallow to measure |
CIQp= 50,
stream width (m) 0.5
gradient {%) | 6!
water temperature (C) § 115
substrate particle size (%) |boulders (>12) 30
rubble 3 - 12) | 354 |
gravel (.125-9) | 20! }
| fines (< 0.125) ! 151 I
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MACROINVERTEBRATE _DATA

POORMAN CREEK

STATION 1 - 8/5/88

Hess sampter, 0.1 meter dia, 171 micron aperture uctu'n%

!%RA

Taxon sample! | sample2 | sample3| SUM MEAN ST. DEV
]
COLEQPTERA ‘ 1%l 1.7
Heterlimnius corpulentus 1 3 1 5| 1% 1.7 1.2
]
DIPTERA 20%; _ 36.7
Thienemanaimyia group 2 4 0 6 1%l 2.0 2.0
Paramerina sp.- 5 1 0 6 1% 20 2.6
Pagustia sp 1 2 0 31 1%, 1.0 1.0
Psuedodiamesa sp. 0 0 1 1 _ 0%l 0.3 0.6
Brillia sp. 2 1 1 4 1%l 13 0.6
Corynoneura sp 0 2~ 0 2 0% 0.7 1.2
Cricotopus spp. 0 1 0 il 0% 03 0.6
Eukiefferella spp. 1 4 4 9 2%t 3.0 1.7
Krenosmittia sp. 0 2l 0 2t 0%l 0.7 1.2
Thienemanpiclla_sp. 1 1! 0 2l 0%l 0.7 0.6
Paraphaenochadius sp. 5 1 0 6 1% 2.0 2.6
Rheocricotopus sp. 3 4 0 7 1% 2.3 21
Orthocladivs spp. 0 1l 0 1} 0% 0.3 0.6
Tvetenia sp. 2 2. 2 6| 1% 2.0 0.0
Polypeditum spp. 7 8l 5 20 4% 6.7 1.5
Micropsectra spp. 7 5 0 121 2%i 4.0 3.6
Dicranotu sp. 1 7 3 11l 2%! 3.7 31
Chelifera sp. 0 0 3 3 1% 1.0 1.7
Oreogeton sp. 0 1 2 J 1% 1.0 1.0
Simulium  sp. 1 0 0 1 0% 03 0.6
Cermatopogonidac 1 2 1 4 1% 13 0.6
EPHEMEROPTERA 22% 40.7
Ameletus spp. 0 2 0 21 0%] 0.7 1.2
Baetis tricaudatus 0 1 3 4 1% 13 15
| Druaells coloradensis 2 1 0 3 1% 1.0 1.0
Drunella doddss 1 3 1 5 1% 1.7 12
Serratella tbialis 0 1 0 1 0% 03 0.6
 Ciaygmula spp. 10 25 11 46] 8% 153 84
Epeorus deceplivus 14 22 3 39| 7% 13.0 9.5
Rhithrogena_spp. 5 11 6 2 4% 7.3 3.2
PLECOPTERA 41%| 757
Megarcys sp. i 0 0 _ 6 6 1% 2.0 3.5
Doronceuria theodora 3 2 5 10{ 2% 33 1.3
Chioroperlinac 59 57 39 155] 28% 517 11.0
Capnia gp. 1 0 0 1, 0% 03 0.6
Visoka sp. 0 1 Q - 0% 03f - 086]
Zapnda sp. 1 0 2 12 14 3% 4.7 6.4
Doddsia sp. 0 3 3 6 1% 2.0 1.7
Despaxia sp. 0 0 1 1| 0% 03 0.6
Peromyia_sp. 3 4 26 33| 6% 110|130
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MACROINVERTEBRATE DATA

POORMAN CREEK

STATION 1 - 8/5/88

Hess sampler, 0.1 meter dia

, 171 micron aperturc netting

Taxon samplel sample?..[ sample3| SUM (%RA| MEAN ST. DEV.
l .
| !
TRICHOPTERA | | 17% 31.0
Parapsvche elsis ! 0 1 4 i 1% 1.7 2.1
Rbyscophila sp. 0 2 0 2 0% 0.7 12
Rbyacophila Betteni gp. | 7l .24 17 48 9% 16.0 85
Rbyacophila velpulsa 1 3 10 14 3% 4.7 4.7
Oligophiebodes sp. 0 0 1 1l 0% 0.3 0.6
Glossosoma sp. 2 9 12 3 4% 7.7 5.1
|
ANNELIDA ! 0% 0.7
Lumbncidae 1 0 0 1! 0% 03 0.6
Lumbriculidae 0 0 1 1l 0% 03 0.6
| | } i
TOTAL ORGANISMS | 149 226] 184 559! I 1863 38.6
TAXA RICHNESS 28 38, 28 47! i 313 5.8
SHAN. DIVERSITY 3521 407 397 4.19! I 3.85 0.30
BIOTICINDEX 1.79{ 1671 1.8 1.54 ! 1.55 0.32
EPT RICHNESS 12 19! 17, 27! 16.0 3.6
EPT / CHIR. 3.000 4.46] 1231 5.02 6.6 5.0
BIOTIC COND. INDEX 1 79.4
ID's by D. McGuire & P. Wilkinson !
PHYSICAL DATA | ! ! ! J
distance from shore (m) {  1.25 1.5; 05 L L
depth (m) 016] 021/ 012 ! |
velocity  (ft/s) 028 o2 03
CTQp = 50
stream width (m) 3
gradicnt (%) 3
water temperature (C) i 11
substrate particle size (%) | boulders (>12) | 30
rubble (3 - 12) 45
gravet (.125 - 3) | 15
 fines (< 0.125) ! 10! !
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MACROINVERTEBRATE DATA

POORMAN CREEK _ STATION 2 - 8/5/88

Hess sampler,-0.1 meter dia., 171 micron aperture nettin
Taxon lsamplel. sample2 | sample3; SUM | %RA{ MEAN ST. DEV
! :

COLEOPTERA | 1% 13
Heterlimnius _corpulentus | 1 1 4 1% 13 0.6
DIPTERA . 23% 46.7
unassociated midge pupa 2 1 3 6l 1% 2.0 1.0
Thicnemannimyia group 4 0 1 3! 1% 1.7 2.1
Mucropelopia sp, 0 0 0 0 0% 0.0 0.0
Paramcrina sp. | 4 1 0 5| 1% 1.7 21
 Pagustiv sp 1 0 0 1l 0% 03] - 06
Brillia_sp. 2 7 2 ul 2% 37 2.9
Corynoneura sp 1 0 2 3 0% 16 1.0
Cricotopus spp. [} 0} 3 3 0%i 1.0 1.7
Eukieffericlls spp. 0 3! 2 St 1% 1.7 15
Paraphaeaocladius sp. 3 6 5 14! 2% 4.7 1.5
Rhbcocricoropus sp. 2 2 3 T 1% 23 0.6
Tvetenia sp. 1 2 6 9 1%t 3.0 2.6
Polypedilum spp. 3 ol 0 3 o%l 1.0 1.7
Micropsectra spp. 15 2 12 29 5% 9.7 6.8
Antochs sp. 1 ol 0 1| 0%, 0.3 0.6
Pedicia sp. 0 0l 1 1 0% 0.3 0.6
Dicranota sp. 5 2l 8 15! 2%l 5.0 3.0
Chelifera sp. 5 0 2 7 1%! 23 25
Qreogeton sp. | 1 0 1 2 0%, 0.7 0.6
Glutops sp. 2 0 0 21 0%t 0.7 1.2
Simulium __sp. P 1 1 2 4 1% 13 0.6
Certatopogonidac { 3 2! 2 7 1% 23 0.6

| ] ! ]

EPHEMEROPTERA | 14% 29.7
Ameletus spp. 1 0 0 11 0% 0.3 0.6
Baetis bicaudatus 0 0 1 1l % 03 0.6
Baetis tricaudatus 1 0 3 4 1% 13 1.5
Drunclla coloradensis 0 1! 2 A 0% 1.0 1.0
Druncila doddsi [ 2| 5 1 1% 23 25
Cinygmula_spp, 12 5| 5 2l 4% 73 4.0
Epcorus deceptivas b} 4 10 191 3% 6.3 3.2
Rbithrogena spp. 13 7 9 29 % 9.7 3.1
Paraleptophicbia spp. 0 0 3 3 0% 1.0 1.7
PLECOPTERA 44% 913

| Mcgarcys sp. 3 3l 1 71 1% 23 1.2
Doroneuria theodora 2 2! 6 10 2% 33 23
Chioroperlinae 2 20 22| 64| 10% 213 1.2
Kathroperia pendita | 1 0 0 1 0% - 03 0.6
Visoka sp. 1 1 0 5 6 1% 20 26
Zapada sp. 1 ! 12 19 23 54 9% 18.0 5.6
Despaxia sp. ‘ 0 0 33 33| 5% 110l 191
Pedomyia sp. 16 9 71 96| 15% 320 340
Yoraperia brevis - 0 2i 1 3 0% 1.0 1.0
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MACROINVERTEBRATE DATA

POORMAN CREEK

STATION 2 - 8/5/88

Hess sampler, 0.1 meter dia

. 171 microp aperturc nettin

Taxon samplel | sample2 fLsamplc:S SUM {%RA!‘ MEAN ST. DEV]
| i ! !
| ] t i
TRICHOPTERA r 18% 313
-Parapsyche elsis 0 0 1 1 0%l 0.3 0.6
Rhyacophila Betteni gp. | 10 24) 34 68{ 11% 2.7 12.1
RAyacophila verruls I 1 i 1 2 0%l 0.7 0.6
Rhayacophila velpulsa 2 ol 1 3 0% 1.0 10
Rbyacophila Sibrica gp 0 0 1 1L 0%y 0.3 0.6
Lepidostoma spp. 1 0 1 2 0% 0.7 0.6
Apatania sp. 0 0 1 11 %l 03 0.6
Glossosoma_sp. 14 g! 11 33 5% 110 3.0
Dolophilodes_sp. 0 0 1 1] 0% 03 0.6
ANNELIDA %I 0.3
Lumbriculidae 0 1 0 1 0%] 03 0.6
H 1
: { !
TOTAL ORGANISMS 174 138 308 620] 206.7 89.6
TAXA RICHNESS 36 26 42 511 347 8.1
SHAN. DIVERSITY 4.44 3.98 4.17 448! 4.20 023
BIOTICINDEX o 2.09 139 1.51 1.65 1.66 0.37
EPT RICHNESS l 17 13 25 3 183 6.1
EPT / CHIR. I 3,08 4.42 6.44 4.69 4.6 1.7
BIOTIC COND.INDEX_ | ! 90.7! ;
ID's by D. McGuire & P. Wilkinson L L1
PHYSICAL DATA ' |
distance from shore {m) 2 3 1
depth (m) 0.16 0.09 0.22 1
velocity  (ft/s) 0.15 03] 017 i |
CTQp = 50
stream width (m) (1]
gradient (%) 5
water temperature {C) 11
substrate particle size (%) |boulders (>12) ~ 30
' rubble (3 - 12) 50
gravel (125 - 3) 10 i B
fines (< 0.125) 10 |
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MACROINVERTEBRATE DATA

il.AMSEY CREEK

STATION 2 - 8/4/88

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon Ilsarnplel samplczi sample3! SUM L%RA! MEAN ST. DEV
| B | I
COLEOPTERA [ | | 0%i 07
Hetedimaius corpulentus : 0 1! 1 2!| 0%! .07 0.6
t i
DIPTERA ! | 35%; 567
unassoclated midpe pupa | 4 3 2 o 2%l 3.0 190
Paramerina sp. ! 3 4 6 131 3%l 4.3 1.5
Pagastia sp | 0 L 0 1 0% 03 0.6
Psucdodiamesa sp. | 0 0| 1 1 0%l 03 0.6
Brillia sp. [ 1 ol 2 3 19l 1.0 1.0
Cricotopus spp. ! 1 1! 2 4 1% 1.3 0.6
Eukiefferieila spp. i 23 19 15 57 12%) 19.0 4.0
Kregosmittia sp. i 0 0| 1 11 0% 03 0.6
Paraphacoociadius sp. | 1 ot 3 4 1%l 13| 1.5
Heterotrissocladius sp | 0 0! 4 4 1% 1.3 23
Rheocricotopus sp. ! 4 5. 20 29, 6%: 9.7 9.0
Orthocladius spp. | 0 ol 2! 20 0%l 0.7 1.2
Tverenia sp. i 1 4i 2 - 7l 1%i 230 1.5
Micropsectra spp. : ) 9' 10' 19° 4% 6.3! 5.5
Dicranota sp. | 0 1; 2 3L 1% 1.0| 1.0
Pedicia sp. 0 0l 1 1 0% 03] 0.6
Chelifera sp. 0 ol 1 U 0% 031 0.6
Oreogeton sp. 1 T i) i 2%l 2.71 3.8
Glutops sp. | 0 1 0 1, 0% 0.3, 0.6
Simufiom  sp. | 0 0l 1 1 0%l 0.34 0.6
Certatopogonidac ! 0 1 0 1 0% 0.3 0.6
EPHEMEROPTERA | 2% 350
Buaotis bioaudatus | 1 Ol 1 21 0%l 0.7 0.6
Bactis tricaudatus 9 11! 12 321 7%l 10.7 L.5
Drunelis coloradegsis 0 0} 1 1] 0% 0.3 0.6
Druaelfa doddsi 0 19| 11 30{ 6% 10.0 9.5
Cinygmuia spp. 3 9 4 16! 3%l 53 3.2
Epeorus deceptivus 0 3 0 3 1% 1.0 1.7
Rhithrogena spp. 8 11 2 211 4% 7.0 © 4.6
PLECOPTERA 36%! 583
Megarcys sp. ' 0 1 0 1 0%l 03 0.6
Dorogeuria theodora 4 0 0 4 1% 13 23
Chloropecdlinae | 36 30; 43 109! 22% 363 6.5
Visoka sp. | 1 51 12 181 4%l 6.0 5.6
Zapada sp. 1 1 1 3 - 5 9 29 3.0 2.0
Despaxia sp. 4 5 1 10, 2% 33 2.1
| Perfomyia sp. 13 10| 1 241 5% 80 62
- [
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MACROINVERTEBRATE _DATA

RAMSEY CREEK

STATION 2 - 8/4/88

Hess sampler, 0.1 meter dia., 171 micron aperture pettin

Taxon _| samplet | sample2 | sample3| SUM | %RA! MEAN ST. DEV
| L |
TRICHOPTERA | | | 7%} 113
Arctopsyche grandis I 0 1! 0 1 0% 0.3 0.6
Rbyacophila Betteni gp. 2 5| 6 131 3%l 43 2.1
Rbyacophils velpulsa 0 0 3 3 1% 1.0 1.7
Rhyacophila Sibrica gp 1 3! ol 0 3 1%l 1.0 1.7
Lepidostoma spp. | 0| 0 1 11 0% 0.3 0.6
Limnephilidae pupa 0 0 1 11 0% 0.3 0.6
Ecclisomyia sp. 0 0 2 2 0%l 0.7 1.2
Glossosoms sp. I[ 1 -7 2 10} 2%} 33 32
|
TOTAL ORGANISMS | 125 177 184 486 162.0 322
TAXA RICHNESS | 2 27 35 44] | 28.0 6.6
SHAN. DIVERSITY [ 3451 4131 414l 426 | 391 039
BIOTICINDEX t276] 2511 285 271! ! 2.71 0.18
EPT RICHNESS | 13| . 14 17 261 : 14.7 2.1
EPT / CHIR. | 226 261 1.54 2.04 ! 2.1 0.5
BIOTIC COND.INDEX | [ 82.1 |
ID's by D. McGuire & G. Jacobi ! ] !
PHYSICAL DATA | | i ;
distance from shore (m) | 27 3 1.7 ] l
depth (m) ' 021 0,22 0.2 l i
velocity (fUs) *0.18] 038 0.11! ' !
CTQp = L 1 { 50 5
stream width (m) | 7 ]
gradicat (%) I 34 '
water temperature (C) 11, |
substrate particle size (%) | boulders (>12) 15 |
rubble (3 -12) | 70 1
gravel (125-3) | 10] !
fines (< 0.125) | 5i !
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MACROINVERTEBRATE DATA

RAMSEY CREEK

STATION 3 - 8/4/88

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon samplel | sample2 | sample3| SUM f[%RA MEAN ST. DEV.
: !
COLEOPTERA | 0% 03
Heterlimafus corpulentus 0 1 0 1 0% 03 0.6
DIPTERA 33% 533
unassociated midge pupa | 0 0l 2 2l 0%l 0.7 1.2
Thicnemaneimyia group 0 1 2 3l 1% 1.0 1.0
Paramerina sp. 0 3 3 6l 1%, 2.0 1.7
Pagastia sp 1 1 0 20 0% 0.7 0.6
Brillia sp. 0 ol 2l 2 0% 0.7 12
Coryuogeura sp 0 1! 1 2 0% 0.7 06|
Eukicfferiella spp. 3 0 6 9 2% 3.0 3.0
Paraphacnocladias sp. 0 or 1 1} 0% 0.3 0.6
Hetrerotrissocladius sp [ K ol 3 3 1% 1.0 1.7
Rbeocricotopus sp. =] 16 30 69! 14%:' 23.0 7.0
Tverenia sp. i 3 0 5 8 2%i 2.7 2.5
Polypediium spp. | 0 0 1 11 0%l 0.3 0.6
Micropsecira spp. | 12 10 10 321 7% 10.7 1.2
Dicranota sp. ] 2 4! 1 7 1% 23 1.5
Chelifera sp. | 1 1 4 6 _1%: 20 1.7
Oreogeton sp. | 1 2| 1 4 1% 13 0.6
Certatopogonidac 1 2 1i 0 3 1%! 1.0 1.0
! . ! :
EPHEMEROPTERA P il L 8%j 13.3
Ameletus spp. [ 0 T 1 2 0% 07, 06
Baetis bicaudatus I 1 0l 0 1 o% 0.3 0.6
Bueris tricaudatys 2 1 3 6| 1%, 2.0 1.0
Drunella doddsi 2 0 5 71 1% 2.3 2.5
Serrateila tbialis { 2 1 0 3 1% 1.0 1.0
Cinygmula spp. 2 0 1 3 1% 1.0 1.0
Epeorus deceptivus 2 ol 0 2 0% 0.7 12
Rbithrogena spp. 10 [ 6 16 3% 53 5.0
' ; |
PLECOPTERA I 51% 83.7
Megarcys sp. 3 0, 2 L 1% 1.7 15
Doroneuria theodora 0 1 0 1] 0% 0.3 0.6
Chlocoperlinae ] 2 12| 19 52! 11%l 173 4.7
Visoka sp. 10 7 12 29 6% 9.7 25
 Zapada sp. 1 70 111 41 122, 25% 40.7 295
Despaxia sp. 1 9| 6 16| 3% 5.3 4.0
Perfomyia sp. 2l 4 8 14| 3%l 4.7 3.1
Yoraperla brevis b4 ! 7 12! 2%l 4.0 3.0
, i 1 ; ;
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—MACROINVERTEBRATE —DATA

RAMSEY CREEK

STATION 3 - 8/4/88

Hess sampler, 0.1 meter dia.,, 171 micron aperture netting

Taxon samplel [sample2|sampic3| SUM | %RA| MEAN ST. DEV
| |
TRICHOPTERA | [ 8%l 133
| Arcropsyche grandis [ 3 ol 6 9 2% 3.0 3.0
Rbyscophila Betteni gp. | 11 2| (] 18! 4% 6.0 4.6
Rhyacophily verrula i 2 1) 3 6 1% 2.0 1.0
Rbyacophile velpulsa - | 0 2| 2 4 1% i3 1.2
Lepidostoma spp. i 1 1 0 2 0% 0.7 0.6
Neothremma sp. I 1 Oul 0 1l 0% 03 0.6
[ |
TOTAL ORGANISMS 198 951 199 492} 164.0 59.8
TAXA RICHNESS 28 25! 31 40! 28.0 3.0
SHAN. DIVERSITY 350 3900 411 4.04 - 3.84 031
BIOTICINDEX. 1.74] 2.80; 2.46 224 2.33 0.54
EPT RICHNESS 19 14| 16 261 163 2.5
EPT / CHIR. I 3570 169 192 236 i 2.4 1.0
BIOTIC COND.INDEX | - i 83.01 |
ID's by D. McGuire &G. Jacobi | ]
PHYSICAL DATA | | [
distance from shore (m) 3 1! 4 ! '
depth (m) 0.15| 027, 0.8 i ;
velocity (m/s) 021 005 0.8 | |
CTQp = f | ~ 50l 1
strecam width {m) ! ! 9f
gradient (%) i i i
walter temperature () ! 11! i
substrate parficle size (%) |boulders (>12) | 40! 1
rubble (3-12) | 40,
gravel (125 - 3) | 101
fines (< 0,125) | 10} |
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MACROINVERTEBRATE DATA

RAMSEY CREEK

STATION 4 - 8/4/88

Hess sampler, 0.1 meter dia, 171 micron aperture netting

| Taxon | samplel | sample2 | sampled| SUM | %RA, MEAN ST. DEV.
| i 1 1
COLEOPTERA | i | 1% 1.0
Hetedimpius corpulentus 5 0 og 3 3!r 1%}{ 1.0 1.7
1 | 1 1
DIPTERA i { | 2% 367!
unassociated midge pupa | 0 0l 1 1 0%i 0.3i 0.6
Thienemannimyia group | 1 ol - 0 1 0% 03 0.6
Macropelopia sp. : 1 0. 0 1 0% 03 0.6
Pagastia sp i 0 1 0 I 0% 0.3 0.6
Psuedodismesa sp. | 0 0l 1 1 %l 03 0.6
Brillia sp. i 0 ol 4 4 1% 13 2.3
Coryaoneura sp s 0 4| ol 4 1% 13 23
Cricotopus spp. i 0 1 0 1 0% 03 0.6
Eukieffericila spp. i 1 3l 2 6 1% 2.0 1.0
Paraphaenociadivs sp. i 2 1! 2! 50 1% 1.7! 0.6
Rhaeocricotopus sp. i 1 3, ol 4 1% 13 1.5
Tvetenia sp. i . 8 20 6i 341 T%i 11.3! 7.6
Micropsectra spp. i 121 12 9i 330 7% 11.0/ 1.7
Dicranota sp. E 0 0! 1 1 0% 0.31 0.6
| Pedicia sp. | 0 1: 0 1. 0%i 031 0.6
| Rbabdomastix sp. i 0f 0i 1| U 0% 0.3i 0.6
Chelifera sp. i 0i 21 ol 2 0% 0.7! 1.2
Oreogeton sp. ! 0! 2! 1 3 1% 1.0/ 1.0
Simulium  sp. i 0l 3 1 4 1%: 1.3 1.5
Certatopogonidae ! 1 : 0 2l 0%! 0.7 0.6
| | ! [
EPHEMEROPTERA ! ! U 24%! 393
Amelctus spp. [ 1 8 0 9 2% 3.0 4.4
Baetis tricaudatus | 5| 13| 2 201 4%l 6.7 57
Druncila coloradensis f 9 11! 18 381 8%l 12.7 47
Cigyzmuls spp. | 0 0l 2 v 0%l 0.7 1.2
Epeorus deceptivus i 6 19 12 37 1% 123 65|
Rhithrogeaa spp. { 0 5{ 7 12! 2%il 4.0 3.6
]
PLECOPTERA P 38%! 62.7
Megarcys sp. | 8 12 6 261 5% 8.7 3.1
Doroneuria theodora | 0 1t 0 11 0%l 6.3 0.6
Chloroperlinae 11 12! 24 47 9wl 157 72
Zapada frigida ? 26 ol 1 274 5% 9.0 14.7
Despaxiz sp. ) 7 6y 10 231 5% 1.7 2.1
Perlomyia sp. i 2 1! 0l - 3 1% 1.0 1.0
! Yoraperla brevis ‘r 15 25‘ 21 61 12%! 203! 5.0
. Cy - . o i | . ]




MACROINVERTERBRATE DATA

RAMSEY CREEK

STATION 4 - 8/4/88

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

| Taxon ’lllsamnlel sagﬁlﬂpleii SUM '!%RA' MEAN ST. DEV
] 1 | |
TRICHOPTERA ] { 1 3%l 53
Parapsycie clsfs ! 3 1! 1 3. 1% 1.7 1.2
Rhyacophila Betteni gp. | 0 3, 3 6 1% 2.0 1.7
Rhyacophila Sibrica gp | 0 0 3 3 1%, 1.0 1.7
Neothremma sp, i 1 0l 0 1 0%l 03 0.6
Glossosoma_ sp, , :L 0 o: 1 1? 0%! 0.3 0.6
{ ¢ 1 ! 1
MOLLUSCA. | I | !
Sphacriidac : 0l 0i 1 1: o%: 0.3 0.6
|
ANNELIDA | i | 11%, 18.3
Tubificidac { 6 18| 31 551 11% 183 12.5
a p ! | [
OTHER ! ! ! '
Turbellaria ! [ 4] 0 4 1%; 13 23
| : , I
TOTAL ORGANISMS | 127 1931 175 495 | 165.0 34.1
TAXA RICHNESS ! 21 28! 28 42 I 257 4.0
SHAN. DIVERSITY |__3.76] 4.5 3.93 430 | 395 . 020
BIOTICINDEX | 213]  315] 3.02 2.84} | 2.77 0.56
EPT RICHNESS | 12 13l 14| 2! I 13.0 1.0
EPT / CHIR. L 362] 260 444 3351 ! 3.6 0.9
BIOTIC COND. INDEX | i 91.7; i
1Dy by Dy, bleOuive b Q. Jaoubki | I i
PHYSICAL DATA | ! l |
distance from shore (m) | 1.4 1 0.8! ! §
dapth {a1) i 009 012] 015 i i
velocity _(ft/s) 034l 051} 05 | [
CTQp=_ ! 6 1
stream width (m) i i 5 !
dicnt (%) | i 1 i
water temperature (C) | ) © 11.51 |
substrate particle size (%) boulders (>12) | ol l
rubble (3-12) | 0]
_{gravel (125 - 3) | 30|
Hfines (< 0.125) | 70! i
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 1 - 8/1/88
Hess sampler, 0.1 meter dia, 171 micron aperture netting
Taxon samplel | sample2 |sample3; SUM | %RA| MEAN ST. DEV
COLEOPTERA | 1% 4,71
Heterlimaius _cotpuleatus 0 9 0l 9 1% 3.0 52
Narpus concolor 0 1 0} 1 0% 03 0.6
Cleptelnsis -ornata 2 1 0 3 0% 1.0 1.0
upidentified larva 1: 0l 0l 1 0% 03 0.6
DIPTERA 41% 148.0
unassociated midge pupa 0 3 2 3| 0% 1.7 15
Thienemannimyia _group 54| 23 39 116 11% 387] 155
Pagastia sp 0 5 0 Si 0% 1.7 2.9]
Corynogeura sp 0 1 (4] 1} 0% 03; 0.6
Crcotopus (Isocladius) sp. 1 1 0 2 0% 0.7 0.6
Eukjeffericlla spp. 9 25 8 420 4% 14,0 9.5
Parmphaenocladias sp. 4 1 5 10 1% 33! 2.1
Rheocricotopus sp. 31 48 68 147 14% 49.0 185
Orthocladius (Buortho.) sp. 0i 17 9 26! 2% 8.7 8.5
Orthocladius (Eudactylo.) s ol 1 0 | 0% 03 0.6
Syaorthocladivs sp. 0| 2 0 20 0% 0.7! 1.2
Tvetenia sp. 2l 2 k} 71 1% 23, 0.6
Polypedilum spp. 11 1 1 3 0% 1.0 0.0
Micropsecira spp. 271 10 19 561 5% 18.7! 8.5
Antocha sp. 0 2 0 2 0% 0.7 12
Hexatoma sp. 0 4 3 1 1% 23] 21
Chclifera sp. 1 2 14 4 0% 13 0.6
Certatopogonidae 0 7 1 8 1% 2.7 3.8

1

EPHEMEROPTERA i ] 2% 1130
Ameletus spp. 0 0 1 i 0% 0.3 0.6
Baetis bicaudatus 1 4 0 S| 0% 1.7 21
Baetis tricaudatus (] 1 i 0% 03 0.6
Drunclls coloradensis 0 1 1| 2 0% 0.7 0.6
Drunella doddsi 1! 2 0 3} 0% 1.0 1.0
Serrateila_tibialis 6 7 15 28| 3% 9.3 49
Cigygmula spp. ' 54 35 29 118 11% - 393 13.1
Epcorus deceptivus ] Lo 2 7 1% 23] . 25
Rhithrogena sp. 3! 37 20| 108| 10% 36.0 155
Paraleptophlebia spp. 7 36 23! 66 6% 22.0i 145}
PLECOPTERA 12% 44,01
Megarcys sp. 0 1 0l 1. 0% 03 0.6
Doronceuria theodora 0l -1 1 20 0% 0.7 0.6
Chloroperlinae 45 37 27 109 10% 36.3 9.0
Capnia gp. ) 0l 0 1 1l 0% 03] 0.6
Visoka sp. 0l 0 1i 1. 0% 0,3_1 0.6
Zapada sp. 1 0| 0 2 2l 0% 0.7! 1.2
Doddsia sp. - b 0 1 2l 0% 0.7} 0.6
Perfomyia _sp. , 41 3 7 14]  1%i 4T 2.1
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MACROINVERTEBRATE _DATA

LIBBY CREEK STATION 1 - 8/1/88
Hess sampler, 0.1 meter dia., 171 micron aperture actting
Taxon samplel | sample2 | sample3| SUM _ | %RA! MEAN ST. DEV]
| 1
i {
TRICHOPTERA 13% 48.0
Arctopsyche graodis 3 3 6 12| 1% 4.0 1.7
Rhyacophila sp. 0 1 3 4 0% 13 15
Riryacophila Betteai gp. ol 5 0l 5| 0% 1.7 2.9
Rhbyacophila Bruanca pp. 1t 0 1 21 0% 0.7 0.6
Rbvacophila Sibrica gp 0} 0 1 1, 0% 0.3 0.6
Rhyacophila Hylinata 0| 0 1 1 0% 0.3 0.6
Apatania sp. 43 35 27 " 105] 10% 35.0 8.0
Neophylax sp. 0 1 0 11 0% 03 0.6
Agapetus sp. 2 5 6 131 1% 4.3 2.1
; —
TOTAL ORGANISMS 3571 380 336i 1073 3577 20
TAXA RICHNESS 25! 38 34 49 23 67
SHAN. DIVERSITY 351 4.19 3.98 4.08 3.89] 0.35
BIOTICINDEX 3521  3.45 3.86 3.60 3.61} 0.22
EPT RICHNESS 14! 17 22 3 17.71 4.0
EPT / CHIR. 1.74 1.53 1.15 1.45 15 0.3
BIOTIC COND.INDEX ; 83.0
ID's by D. McGuire & P. Wilkinson | |
PHYSICAL DATA | ] t
distance from shore (m) 7.2 9.4 103! }
depth (m) 0.18] 025  0.26 i
velocity  (ft/s) 0.51 054 0.28 |
CTQp= 50 )
stream width (m) 20
gradient{%) 13
water temperature (C) ) i3
" | substrate particle size (%) | boulders (>12) 10
rabble (3 - 12) 35
gravel (.125 - 3) - 45
fines (< 0.125) 10
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MACROINVERTEBRATE DATA

i.IBBY CREEK

STATION 3 - 8/10/88

Hess sampler, 0.1 meter dia

. 171 micron aperture netting

Taxon samplel | sample2|sample3| SUM | %RA; MEAN ST. DEV}
b=l ! .
COLEOPTERA { | | 2% 103
Heterdimaius corptleatus 20 5 .4 201 2%l 9.7 9.0
Optioservas sp. 0 1 1 20 0%i 0.7 0.6
DIPTERA | 2% 1810
unassociated midge pupa 1 2! 0 3 0% 1.0 1.0
Thienemannimyia group 34 47 72 153] 9% 510 19.3
Pagastia sp 0 0 1 1] 0% 03 0.6
Corynoncura sp 0 2 1 3l 0%l 1.0 1.0
Crcotopus spp, 1 6! 0 N 0% 2.3 3.2
Eukiefferiella spp. 1 1] 1 3 0% 1.0 0.0
Krencsmittia sp. e 0 L] 1 il 0% 0.3 0.6
Paraphacoocladivs sp. J i} 4 5 9 1% 30 2.6
Rheocricotopus sp. ! 7 37 26 70! 4% 233 152
Syaorthocladius sp. | 1 0 0 1 0% 0.3 0.6
Tvetenia sp. | 4 5 1 100  1%! 33 2.1
Micropsecira spp. ! 48 96 09 2531 15%| 843 321
Antocha sp. ! 0 1! 1 2l 0% 0.7 0.6
Hexatoma sp. p 3 3 - 5 11} 1% 37 1.2
Chelifera sp. ! 0 1 5 6l 0% 2.0 2.6
Pericoma sp. ! 0 1i 1 20 0% 0.7 0.6
Tubanus sp. ! 0 1 1 2 0% 0.7 0.6
Simulium  sp. | 0 ol 1 1 0% 03 0.6
Certatopogonidac 0 3 2 5| 0% 1.7 1.5
EPHEMEROPTERA ' 32%.  184.0
Ameletus spp. 3 0 5 8 0% 27 25
Baetis bicaudatus } 0 9| [ 15! 1%l 5.0 4.6
‘Baetis tricaudatus ! 1 3l 2 16! 1% 53 4.9
< Drunefla doddsi 16 13| 4 33| 2% 11.0 6.2
Drunelfa coloradensis 0 2l o 21 0% 0.7 1.2
Serratella tibialis 1 7 3 111 1% 370 32
Cinyemula spp, o6 45 53 164| 10% 54.7 10.6
Epeorus deceptivus 48 30 27 105 6% 350 11.4
Rbitbrogena spp. 60 46 36 142 8% 473 i2.1
Paraleptophichia spp. 7 17! 32 s6l  3%! 18.7 12.6
PLECOPTERA 10% 573
Megarcys sp. 3 1 0 4 0% 13 1.5
Skwala sp. 0 3l 1 4 0% 13 1.5
Chloroperlinac 25 311 70 126! 7% 42.0 24.4
Nemouridae 0 9, 4 13, 1% 43 4.5
Zapada sp, 1 0 1 0 1l 0% 0.3 0.6
Doddsia sp. 6 6 1 131 1% 43 2.9}
‘Perlomyia sp. ' 3 4 4 11 1% 3.7 0.6
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 3 - 8/10/88

Hess sampler, 0.1 meter dia, 171 micron aperture netting

Taxon samplel | sample2 | sample3] SUM [ %RA| MEAN BST. DEV
| | |

TRICHOPTERA 24% 1373
Arctopsyche grandis 14 24 9 47, 3% 15.7 1.6
Rhbyacophila verruls 0 0 1 Iy 0% 03 0.6
Rbvacophila Brusnes gp. | 0 2| 4 6l 0% 2.0 2.0
Rhyacophila Sibrica gp 0 1 0 1 0% 03 0.6
Lepidostoma spp. 0 1 1 21 0% 0.7 0.6
Agpraviea sp. 0 1 0 1 0% 9.3 0.6
Apatania sp. 126 147! 77 3501 20% 116.7 359
Fcclisomyia _sp. ! 0 1 0 1! 0% 03 0.6
Neothremma sp. | 1 0 0 i 0% 0.3 0.6
Neophylax sp. 0 1! 0 il 0% 0.3 0.6
Psvchoglypha sp. 0 1 0 1 0% 03 0.6
TOTAL ORGANISMS 510 622 578 1710 " 5700 6.4
TAXA RICHNESS 25 42 37 49 34.7 8.7
SHAN. DIVERSITY 3.54 3.90 3.75 3.87 I 3.73 0.183
BIOTICINDEX 308 377 3.76 356 ! 3.54 0.39
EPT RICHNESS 15 25 19 320 1 197 5.0
EPT / CHIR. 4.02 2.03! 1.57 2.21 f 2.5 13
BIOTIC COND. INDEX B6.7 |
ID's by D. McGuire & P. Wilkinson : [
PHYSICAL DATA j i
distance from shore (m) 2 7 2 1
depth (m)_ 0.5 0170 023 }
velocity  (ft/s) 1.25 062! 066
CTQp= | 50
stream width (m) 20
eradient (%) 1.2
water temperature (C) 12
substrate particle size (%)} | boulders (>12) 10

mbble (3 - 12) 65

gravel (.125 - 3) 15 [

fines (< 0.125) 10 ;
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 4 - 8/1/88

Hess sampler, 0.1 meter dia., 171 micron apertuce netting

Taxon samplel | samplc2 sample3| SUM | %RA| MEAN ST. DEV
|-
COLECPTERA 1%} 6.0
Hetedimnius corpulentus 2 -8 7 170 1% 3.7 3.2
Lara avara 0| 0 1 11 0%. 03 0.6
__t
DIPTERA 31%1 1433
unassociated midge pupa 4 5! 10 191 1%! 6.3 32
Thicnemannimyia group 12 2| 6 40| 3%! 133 81
Pagastia sp 0 1] 0 1 0% 0.3 0.6
Corynoncura sp 0 1 0 1l 0%i 03 0.6
Cricotopus spp. 0 0 1 1! 0% 0.3 0.6
Eukieffericila spp. 10 6 7 23] 2% 1.7 21
Krenosmittia _sp. ] 2 14 0 3 0% 1.0 1.0
Paraphacnocladius sp. | 3 3i 4 150 1%l 50 2.6
Rbeocricotopus sp. 6 16| 18 40 % 133 6.4
Syporthociadies sp. 3 1 0 Al 0% 13 1.5
Tvetenia sp. 6 1 3 101 1%l 33 2.5
Polypediium spp. 3 4| 4 111 1%l 37 0.6
Micropsectra spp. 75 136 39 250 18%! 833 49.0
Dicranoms sp. 0 3 1 4 0% 1.3 15
Glutops sp. 0 3 0 W 0% 1.0 1.7
Simulium _sp. 0 2! ol 2 0% 0.7 12
Certatopogonidae 3 0 0 3]'1 0%; 1.0 1.7
l .
EPHEMEROPTERA 40% 188.0
Amcletus spp. 1 2 0 3l 0% 1.0 1.0
Baetis bicaudatus 2 1 9 12 1%, 40 4.4
Bactis ricaudatus 5 35 18 58] 4% 193 15.0
Drunelfa coloradensis 0 0 1 1l 0% 03 0.6
Drunella doddsi 26 .23 37 86| 6% 28.7 7.4
Scrratells tibialis 2 2 3 N % 2.3 0.6
Cioyegmuls spp. 33 17 6 . 56| 4% 18.7 13.6
Epeorus deceptivus 36 54 41 131] 9% 437 93
Rbithrogena spp. 21y 78 108] - 207! 15% 69.0 442
Paraleptophlebia spp. 2 i 0 3 0% 1.0 1.0
PLECOPTERA 21% 97.0
Megarcys sp. 5 - 4 12 2l 1% 7.0 4.4
Doroneuria theodora 1 1 4 6 0% 2.0 1.7
Chloroperlinae 31 66 36 133] 9% 443 18.9
Zapada sp. 1 I 0 0 2 20 0% 0.7 121
Tacniopterygidae? (smalf) 10 7 78 125| 9% 41.7 342
Perfomyia sp. ' 1I 1 2 4 0% 13]. 06
i
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MACROINVERTEBRATE DATA _

LIBBY CREEK

STATION 4 - 8/1/88

'| Hess sampler, 0.1 mcter dia

, 171 micron aperture nctting

Taxon samplel | sample2 |sample3! SUM | %RA| MEAN ST. DEV
TRICHOPTERA | 7%l 33.7
Arctopsyche grandis 7 ) 8 15| 1% 5.0 4.4
Rbyacophila Betteni gp. 0 3| 1 4 0% 13 15
Rbyacophils verrula 0 0 1 1l 0% 0.3 0.6
Rhyacophifa Sibrica gp 0 0 1 1 0% 03 0.6
Rbyacophila Hylinata gp 1 0 0 1] 0% 03 0.6
Lepidostormny spp. 1 0 0 1 0% 03 0.6
Apatania sp. 37 .28 4 89 5% 23.0 17.1
Glossosoma sp. 2 5: 2 9 1%l 3.0 1.7
TOTAL ORGANISMS 353 576 475 1404 468.0 111.7
TAXA RICHNESS A a3 32 43 320 1.0
SHAN. DIVERSITY 3.92 3.741 3.79 3.99 3.82 0.10
BIOTICINDEX 338] 330 231 2.99] I 300 060
EPT RICHNESS 19 17 20 28 18.7 1.5
EPT / CHIR. 1.81 1.77 4.07 229 25 1.3
BIOTIC COND. INDEX 86.5
ID's by D. McGaire & P. Wilkinson | -
PHYSICAL DATA | ' |
distance from shore (m) | 4 3 6
depth (m)_ 024 0291 0.9
velocity  (ft/s) 135 1.21 131
CTQp = | 50
stream width (m) 20
gradient (%) 1.2
water temperature (C) 121
substrate particle size (%) |bouiders (>12) 15

rubble 3 -12) | 40

gravel (125 -3) | 351

fines (< 0.125) ! 10]




MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 5 - 8/2/88

Hess sampler, 0.1 meter dia, 171 micron aperture netting

SUM | %RA] MEAN ST. DEV

1.2}

Taxon Ir_samplel sample2 iLsamplc3
| |
COLEOPTERA ] { | 3%l 133
Hererlimpius corpulentus -5 26! 8 39 3%l 13.0 11.4
Narpus concolor 0 - 0! 1 1 .O%E 0.3 0.6
1 i 1
DIPTERA r [ | 58%| 2833
unassociated midge pupa | 4 4| 1 9 1% 3.0 - 1.7
Thicnemannimyia group | 43 40 18 101, 7% 33.7 13.7
Pugeciin vp A 2 4 1 N %l 231, 1.5
Corynoncurs 3p § 5 1} 2 8 1%i 2.7 2.1
Cricotupus spp. | 0 51 1] sl 0%{ 1.7 29
Eukiefferiells spp. | 8| 124, 23 27 15%  75.1] __ 50.6
Krenosmittia sp. 5 0 1 6 0% 2.0 2.6
Paraphaenociadivs sp. ! 5 3! 5 13i  1%i 4,31 1.2
Rheocricotopus sp. L 14 34 7 551 4% 183 14.0
Syaorthocladius sp. | 1 1 1 3 0% 1.0 0.0
Thieaemanniells sp. 3 0l 0 31 0%l 1.0] 1.7
Tvetenia sp. 2| 16l 3 211 1%l 7.0 18
Microtendipes sp ! 0 0 0 o 0% 0.0 0.0
Phaenopscctra sp - 0 0 0] 0, 0% 0.0 0.0
Tanytarsus sp 1 0 0l 0 ol 0% 0.0 0.0
Polypedilum spp. [ 6 20! 12 38 3% 12.7 7.0
Micropsectra spp. 131 87! 127 345! 23%!  1150] 243
Dicranota sp. ; 1 0| 0 1 0% 0.3; 0.6
Hoxstoma ap. | 1 1 0 20 0% 0.7 0.6
Hemerodromia sp. 1 1 (1] 0 I 0% 0.3 0.6
Glutops sp. - ! 0 : 1 2 0% 0.7 0.6
Simufium  sp. | 0 0 1 1 0% 0.3 0.6
Cecriatopogonidac } 2 0} ] 21 0%l 0.7
I ! .
EPHEMEROPTERA ! ! ! 19% 930
Ameletus spp. { 0 0 5 51 0% 1.7 2.9
Buaetis ticaudatas ] 11 20| 24 55! 4% 183 6.7
Drunells coloradensis | ol 0! 2 2l 0% 0.7 12
Drunells doddsi 4 3u 19 541 4% 180 13.5
Serrateile tibiafic ! 1 5 2 8 1% 2.7 2.1
Cinygmula _spp. ! 19 9l 15 431 3% 143 5.0
Epeorus deceptivus f 8 15 22 45! 3l 15.0 7.0
Rbithrogena spp. i 3 31 30 67 5% 23 14.2
| i

PLECOPTERA ! ] 15%! 74.0
Megarcys sp. ! 3 -0 0 3 0% 1.0 1.7
Doroncuria theodora 1 4 2 0 6 0% 2.0 2.0
Chloroperlinae | 44 64 68 176; 12%! 58.7 12.9
Zapada sp. 1 | 1l ol 0 it 0%l 03 0.6
Tacniopterygidae z 10i 6 8 24 2% 8.0 2.0
Pedomyia sp. i 4] 2 6 12; 1% 4.0 2.0
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MACROINVERTEBRATE DATA

135

LIBBY CREEK STATION 5 - 8/2/88
Hess sampler, 0.1 meter dia,, 171 micron aperture ncttin
Taxon {sample] | sample2;sample3! SUM _| %RA; MEAN ST. DEV

] P !

] : } I
TRICHOPTERA ! I 6ml 290
Arctopsyche grandis | 1 9! 3 13, 1%, 43 42
Rhyacophils Alberta gp. | 0 0| 1 1 0% 03 0.6
Rhyacophils Betteni gp. | 21 21 3 71 0%l 23 0.6
Rhyacophila Sibricagp | 0 1o 1 _om 03 0.6
Lepidostoma spp. i 1 2! 0 3 0% 1.0 1.0
Apatunia sp. f 13 18 26 57 4% 19.0 6.6
Glossosoma sp. } 0 2} 3 5 O%i 1.7 15

i

TOTAL ORGANISMS | 443 5861 449 14781 492.7 80.9
TAXA RICHNESS { 34 31 32 46] 323 1.5
SHAN. DIVERSITY | 359 3871 375 3.901 3.74 0.14
BIOTICINDEX L 532 470! 385 4.63! i 4.63 0.74
EPT RICHNESS : 16 16: 16 25¢ 16.0 0.0
EPT / CHIR. ] 0.44] 065! 1.18 0.70! 0.8 0.4
BIOTIC COND. INDEX | i 78.0! |
ID's by D. McGuire & P. Wilkinson 1 I
PHYSICAL DATA | I i |
distance from shore (m) 2.3 331 2.2 J !
depth (m) 021 025! 031 ! [
velocity  (ft/s) Po027t 1070 091 ]
CTQp = ! ! 50i [
stream width (m) ! i 9l !
gradient (%). i [ 21 !
water temperature (C) l : 14 !
substrate particie size (%) |boulders (>12) | 10i i

rubble (3 - 12) 1 45} !

gravel (125 -3) | 30! I

\ fines (< 0.125) | 1 15, ;




MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 8 - 3/3/88
Hess sampler, 0.1 meter dia, 171 micron aperture netting
Taxon samplel | sample2|sample3| SUM | %RA| MEAN ST. DEV
|
COLEOPTERA 2% 4.0
Heredimnius corpuleatus 2 3 7 12] 2%} 4.0 2.6
! |
i i
DIPTERA i | 2% 4801
upassociated midge pupa 2 0 3 5| 1%l 1.7 15
Thienemannimyia group 1 1 (] 20 0%l 0.7 0.6
Pagastia sp 0 0 2 2 0% 0.7]. 1.2
Psucdodiamesa sp. 0 0 1 1 0% 03 0.6
Brillia sp. 1 0 0 1 0%l 03 3.6
Corygogeura sp 0 0 1 1 0% 03 0.6
Cricotopus spp. 0 0 1 11 0% 03 0.6
Eukieffericlla spp. 1 1 3 5i 1% 1.7 1.2
Paraphsegociadius sp. 3 3 2 8l 1% 2.7 0.6
Rheocricotopus sp. 1 0 0 1 0%l 0.3 0.6
Tvetcnia sp. 4 2| 5 11, 2% 3.7 LS
Polypedilum spp. 0 1l ) 6 1% 20 2.6
Micropsectra spp. 12 16! 51 79 12% 26.3 21.5
Dicranota sp. 6 3 4 13| 2% 43 1.5
Hexatoma sp. 0 0 1 1i 0% 03l . 06
Pedicia sp. 0 0 1 1l 0%l 0.3 0.6
Chelifera sp. 0 1 2 3 0%l 1.0 1.0
Oreogeton sp. 0 1 0 1 0% 0.3 0.6
Simutivm _sp. 0 1 1 2l 0% 0.7 0.6
{
EPHEMEROPTERA | 38%| 817
Baetis tricaudstus 4 2 4 10 2% 33 1.2
Drunellz coloradeasis 5 0 3 8 1% 2.7 25
Druaclla doddsi 1 2 3 6, 1% 2.0 1.0
Serratella tibinlis 8 3 4 - 151 2% 5.0 2.6
Cinygmula spp. 24 18 24| 66| 10% 2.0 35
Epeorus deceptivus 10, 15 3n. 62! 10% 20.7 144
Rbithrogena spp. 25 35|f 18 78! 12% 26.0 8.5
PLECOPTERA 3% 66.7
Megarcys sp. 7 3 3 13} 2% 43 2.3
Dorvaeuria theodora 3 4 0 7 1% 2.3 21
Chloropetlinae 42 27 49 118{ 18% 393 11.2
Zapada sp. 1 16 7 5 28| 4% 93 5.9
Taeniopterygidae 7 3 14, 12 29 4% 9.7 59
Perlomyia sp. 0 4; 1 5 1% 1.7 21
I i
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 8 - 8/3/88

Hess sampler, 0.1 meter dia., 171 micron aperture netting

Taxon * sample} | sample2 | sample3| SUM | %RA| MEAN ST. DEV
TRICHOPTERA T% 15.7
Arctopsyche grandis 3 0 1 4 1% 13 L3
Parapsyche elsis 0 1 4 5| 1% 1.7 2.1
Rhbyncophila Betteni gp. 3 3 1 71 1% 2.3 1.2
Rhyacophila Brapnea gp. 2 0 0 2 0%l 0.7 12
Rhyacophila Stbrica gp 0 1 0 1 % 03 0.6
Rbyacophila Hylingata gp 1 0 0 1] 0% 03 0.6
Apatania sp. 0 ol 1 1 0% 03 0.6
Clossosoma sp. 11 10! 5 26| 4% 8.7 32
TOTAL ORGANISMS 201 182 265 648 216.0 43.5
TAXA RICHNESS 27 27 33 41 29.0 35
SHAN. DIVERSITY “3.93 3.87 3.85 4.06 3.88 0.04
BIOTICINDEX 150 1731 264 2.03 1.96 0.60
EPT RICHNESS 17 16 17 25 16.7 0.6
EPT / CHIR. 6.72 6.21 2.36 4.00 5.11 2.4
BIOTIC COND. INDEX 86.2
|ID's by D. McGuire & P. Wilkinson .
PHYSICAL DATA |
distance from shore (m) missing | missing | missing f
depth (m) missing | missing | missing
velocity  (ft/s) missing, | missing | missiag
CTQp = 50|
stream width (m) [ I
| gradient (%) 2|

water temperature (C) 8.5
substrate particle size (%) | bouiders (>12) 5

rubble (3 - 12) 40

gravel (125 - 3) 50

fines {< 0.125) 5
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MACROINVERTEBRATE DATA

LIBBY CREEK STATION-10 - 8/3/88

Hess sampler, 0.1 meter dia, 171 micron aperture nettin,
Taxon samplel | sample2 | sample3| SUM | %RA| MEAN BT. DEV}-
COLEOPTERA ) | 0% 03
Hetedimnius corpulentus 1 0 0 Il 0% 0.3 0.6
DIPTERA - 21%; 37.7
Psucdodiamesa sp. 1 ; 0 2l 0% 0.7 0.6
Brillia sp. 1 o} 0 1] 0% 0.3 0.6
Cricotopus spp. 1 1, 1 3 1% 1.0 0.0
Eukiefferiella spp. 2 i 3 6l 1%, 2.0 1.0
Rbeocricotopus sp. 2 3l 7 121 2% 4.0 2.6
Tvetenia sp. 6 5 8 19{ 4% 6.3 1.5
Micropsectra spp. 5 4 20 29] 5% 9.7 2.0
Hesperoconopa sp. | 0 1} 0l 1 0% 03 - 06
Dicrunots sp. I 0 21 0 2 0% 0.7 1.2
Chelifera sp. 0 0l 1 1 0% 0.3 0.6
Oreogeton sp. 11 12, 3 26 5% 8.7 4.9
Simulivm _ sp. 2 0l 0 21 0% 0.7 1.2
Certatopogonidac 0 2] 7 9l 2%l 3.0 3.6
]
EPHEMEROPTERA | | 31% 543
Buetis bicaudatus ' 0l oi 1 1 0% 03[ = 06
Baetis tricaudatus 1 12! 10 23 4% 7.7} 5.9
| Drugelta coloradensis 1 1] 2 4 1%! 13| 0.6
Druncila doddsi 0 2i 2 4 1% 1.3| 1.2
Cinygmula spp. 6 11 8 251 5% 83 2.5
Epeorus deceptivus 12 21! 17 50t 9% 16.7 4.5
Rbithrogena spp. 17 191 20 561 11%! 18.7 1.5
|
PLECOPTERA 31%i 55.0
Megarcys sp. 0 4 3 71 1%! 23 2.1
Dorogeuria theodora 0 1 0 1] 0% 0.3 0.6
Chloroperiinae 48 20 40 108! 20% J6.0 14.4
Zapada sp. 1 15 1] 23 39 7% 13.0 11.1
Perlomyia sp. 0 0l - 1 i 0% 03 0.6
Yomperia brevis 0 3: 6 9 2% 30 3.0
1
TRICHOPTERA | 16% 28.7
Arctopsyche grandis 0 1 0 1 0% 03 0.6
Parapsyche elsis 1 ; 1 3l 1% 1.0 0.0
Rhyacophila Betreni gp. 14 14i 10 381 7% 12.7 23
Rhyacophila Brunaes gp. 0! 1i 0 1l 0%l 0.3 0.6
Rhbyacophila verrula 1 0 2 3 1% 1.0 1.0
Lepidostoma_spp. 0 1 4 5 1% 1.7, - 21]-
Limnephilidac (pupa) 0 0l 1 0% 0.3 0.6
Glossosoma sp. | 13 11! 10 34 6%l 113 1.5




MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 10 - 8/3/88

Hess sampler, 0.1 meter dia, 171 micron aperture nettin

Taxon samplel | sample? | sample3| SUM | %RA| MEAN ST. DEV
|
ANNELIDA { | 0% 0.7
Lumbriculidae , 0! 1 1 2 0% 0.7 0.6
i

OTHER . | | !
Turbellaria 0 0 1 1] 0% 0.3 06
TOTAL ORGANISMS 161 157 213 331 177.0 31.2
TAXA RICHNESS 21 281 28| 37 25.7 4.0
SHAN. DIVERSITY 3.43 4,00 4.03 4.03 3.82 0.33
BIOTICINDEX 1.20 1.64 1.90 1.61 158 0.35
EPT RICHNESS 11 17 18 25 153 3.8
EPT / CHIR. 717 8.27 4.13 5.75 6.5 2.1
BIOTIC COND.INDEX | 953
ID's by D. McGuire & P. Wilkinson
PHYSICAIL DATA
distance from shore (m) 1 1.2 2.6
depth (m) 0.16 0.16 0.18
velocity _(ft/s) 1.1 12] 176
CTQp = 50
stream width (m) s
pradient (%) ! 35
water temperature (C) ! 11
substrate particle size (%) ! boulders (>12) 25

rubble (3 - 1) 50

gravel (.125 - 3) 15

fines (< 0.125). 101

13¢




MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 11 - 8/3/88

Hess sampler, 0.1 meter dia

171 micron aperture nettin

Taxon _samplel[sampleZ sample3| SUM !ﬁRA’ MEAN ST. DEV
]

DIPTERA 43% 84.0
unassociated midge pupa 1 o 3 4 1% 13 1.5
Parameria sp. 1 ol 2 3 1% 1.0 1.0
Pagastia sp 5 1 1 71 1% 2.3 23
Brillia sp. 0 1l 0 1 0% 0.3 0.6
Coryponcura sp 0 0 1 1 0% 03 0.6
Cricotopus spp. 0 1 0 1l 0% 0.3 0.6
Eukieffericlla spp. 1 1 1 3 1% 1.0 0.0
Paraphacpocladius sp. 1 0 2 3l 1%l 1.0 1.0
Rheocricotopus sp. 16 4 6 26 4% 87 6.4
Psuedoorthocladius sp. 1 0 0 1 0% 0.3 0.6
Tvetenia sp. 42 32 26 1001 17% 333 8.1
Micropsecira spp. 34 12 27 731 12%! 243 11.2
Dicranota sp. 3 21 4 9|  2%i 3.0 1.0
Chelifera sp. 5 0 0 S| 1% 1.7 2.9
Oreogeton sp. 7 2 3 12] 2% 490 2.6
Prosimulium sp. 1 0 0 1 1l 0% 0.3 0.6
Simulium  sp. 1 0 0 1 0% 03 0.6
Certatopogonidac 0 0 1 1] 0% 0.3 0.6
EPHEMEROPTERA 16%! 32.0

Bietis tricaudatus 7l. 0 0 T 1%! 2.3 4.0
Drunella coloradeasis 0 2 1 31 1% 1.0 1.0
Drunella doddsi ! 1 0 2 0%l 0.7 0.6
Cinygmula spp. 7 8 5 200 3% 6.7 1.5
Epeorus deceptivus 20 11 14 45| 8% 15.0 4.6
Rbithrogena _spp. [ 9 4 19| 3% 6.3 25
PLECOPTERA 34% 67.7
Mecgarcys sp. 0 1 7 8 1% 2.7 3.8
Chloroperlinae 33 15 13 61 10% 203 11.0
Visoka sp. 4 10 7 211 4%l 7.0 3.0
Zapada sp. 1 18 19 3 0 7% 133 9.0
Despaxis sp. 15 6 14 351 6% 11.7 4.9
Perlomyia sp. 3 0 2 5| 1% 1.7f° 15
Yoraperla brevis 24 3 3 6% 11.0 11.4
TRICHOPTERA 6% 11.0
Parapsyche clsis 2 0 0 2l 0% 0.7 1.2
Rhyacophila Betteni gp. 6 1 0 7 1% 231 32
Rhyacophila verrula 8 3 3 14 2% 47 29
Rbyacophila velpulsa 0 O 3 3 1% 1.0 1.7
Rhyacophila Sibrica gp -0 0 -1 1 0% 0.3 0.6
Homophylax sp. 0 - 0| 1 1! 0% 0.3 0.6
Neothremma sp. -1 1 1 3 1% 1.0 0.0|
Glossosoma_sp. 1 1 0 2l om0 07 0.6
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MACROINVERTEBRATE DATA

LIBBY CREEBK

-_STATION 11 - 8/3/88

Hess sampler, 0.1 meter dia., 171 micron aperture netting

Taxon samplel { sample? | sample3| SUM %RA{ MEAN ST. DEV.

j
ANNELIDA 1% 23
Lumbriculidae 6i 0{ 1 T 1% 23 32
TOTAL ORGANISMS 280 147 164 591 | 1970 2.4
TAXA RICHNESS 30 24| 30 40 28.0 3.5
SHAN. DIVERSITY 409 376, 411 420 3.9 0.19
BIOTICINDEX 271 244] 3.1 275 2.75 0.34
EPT RICHNESS 16! 15 16 25 | 15.7 0.6
EPT / CHIR. 1.53]  L75 1.23 1.49 L5 03
BIOTIC COND. INDEX 90.1
1D's by D. McGuire & P. Wilkinson
PHYSICAL DATA | [
distance from shore (m) 1 2 0.5 |
depth (m) 009 014{ 0.7 1
velocity  (ft/s) 099 1.14] 064 {
CTQp = S50
stream width {m) 7
eradicat (%) 4
water temperature (C) il
substrate particle size (%) | boulders (>12) 40!

rubble (3-12) | 30

gravel (125 -3) | 20

| fimes (< 0.125) | | 10 ]
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i MACROINVERTEBRATE DATA
BAST FORK ROCK CREEK STATION 1 - 8/9/88

Kick samples, 1 meter for 45 seconds. - :
Taxon | samplel sample2| sampie3; SUM | ZRA] MEAN ST. DEV
| ! i i i
| COLEOPTERA | i | 4%i 93
Hetedimoius corpulentus ! 3 9l 6 181 3% 6.0 3.0
Larm avam 1 1! 0 2 0% 0.7 0.6
Zaitzevia' parvula t 0 5; 3 8 1% 2.7 2.5
I i | I
/| DIPTERA ? i T 40% 893
Chironomidae pupa i 0 1; 1 2 0% 0.7 0.6
Pagastia sp ©o 1 41 2 7 1% 23 15
Brillia sp. i 13 10i 4| 27 4% 9.0| 4.6
Cricotopus (Isocladius) | 1 o ol 1 0% 0.3 0.6
Micropsectra sp. i 0 [} 1 1 0% 0.3 0.6
Rbeocricotopus sp. | 1 2 1 4 1% 13 0.6
EBuldeffericils spp. i 23| 9l 12 441  7%i 14.7 7.4
Tvetenia sp. : 9 5| 1 15! 2% 5.0 4.0
Polypedilum spp. | 1 -2 0 3 0%: 1.0 1.0
Athenix pachypus | 2 ol 0 2 0% 0.7 1.2
Dicranots sp. i 0 ol 1! 1 0% 0.3 0.6
Hexatoma sp. ! 0 0! 2! 2 0%: 0.7 1.2
Tabanus sp. | 0 0i 1} 1 0% 0.3 0.6
Simulium  sp. | 146 111 1 1581 24%i 527 510
I ' i ! f
'EPHEMEROPTERA { : C29%. 64.7
Ameletus spp. i 0 9: 10 191 3% 6.3 5.3
Baetis tricaudatus ! 17 191 9 451 7% 15.0 53
Drunells coloradensis il 0 4 3 71 19l 23 2.1
" Druncils doddsi z 0 3! 0 3 0% 100 17
Scrratella tibialis | 11 211 19 511 8% 170 53
Ciaygmula _spp. { 5 8l 6 190 3% 63 1.5
Epeorus deceptivus i 2 6! 3 31 5%l 103 10.2
Rbithrogena spp. } 3 11 5 190 3%! 6.3 42
| } | !
PLECOPTERA ! [ | 11%! 243
 Megarcys sp. i 1 3l 8 120 2% 40 3.6
| Doroneuria theodora ! 3 9 2 14, 2% 4.7 38
Chloroperlinac i 5 9 9 23] 3% 7.7 23
Zapada sp. 1 ] 7 13t 3 23 3% 7.7 5.0
Periomyia sp. l 0 1I 0 . 13’ 0%; 03 0.6
I} ! i 1
TRICHOPTERA i L | 16%i  36.0
Arctopsyche grandis i 3i 20! 2 251 4%l 83 10.1
Parapsyche elsis ! 8 19! 1 28! 4% 93 9.1
Rhyacophila Betteni gp. .\ 7 5 .. 0 12; 2%: . 40 36
Rhyacophila velpulsa i 0i 2| 1 3 0%t 10 1.0
Lepidostoma spp. ! 8 5 2! 151 2%l 5.0 3.0
Agraylea sp. i 2! 11 9! 22 3% 13 4.7
Dicosmoecus sp. , ol | 1! 1 0% 0.3 0.6
Apatania sp. | Jl -2 v 21 0%i 0.7 12]
1 1 1 t H H
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MACROINVERTEBRATE DATA _

BAST FORE ROCK CREEK

STATION 1 - 8/9/88

Kick samples, 1 meter for 45 seconds.

| fines (< 0.125)

Taxon - | samplel } sample2 | sample3| SUM | %RA| MEAN ST. DEV
1 i !

i [ | [
TOTAL ORGANISMS | 303 239 129 671! [ 2237 88.0
TAXA RICHNESS | 25 31 30! 38! ! 28.7 3.2
SHAN. DIVERSITY | 306 4567 433 427; { 398 0.81
BIOTICINDEX | 448| 255! 298 3.50! I 334 1.02
EPT RICHNESS . ! 14 20 17 25t V170 3.0
EPT / CHIR. i 208  5.45] 423 3.61: L. 39 1.7
BIOTIC COND.INDEX | 892} i
ID's by D. McGuire & P. Wilkinson } i i
PHYSICAL DATA ! I 1 !
distance from shore (m) 1 2i 3 0
depth (m) i 02! 027 064 i 1
velocity . (fts) | 034f 055 024 [ ]
CTQp = b ! 50| !
stream width (m) 1 : 61 |
 gradient (%) ) ! 2l i
water temperamre (C) | | | 1151 e
substrate particle size (%) |boulders (>12) ! 30! !

jrabble 3-12) 551 |

| gravel (L1125 - 3) | 10 'i

| §i
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' MACROINVERTEBRATE DATA

EAST FORK ROCK. CREEK STATION 3 - 8/9/88
Kick samples,1 meter for 45 seconds
Taxon [samplel sampch{sampleli SUM :‘%RAEI MEAN ST. DEV.
! ; ! i
COLEOPTERA [ I f 11%i 287
Zaitzevia parvula . 36 19 9 64 8% 213 13.7
Lars avara i 7 0l 1 8 1% 2.7 3.8
Clepteimis omata i 5 54 3 13| 2% 43 1.2
Dytiscidae { 0 1 0 il 0%l 03 0.6
i i ]
DIPTERA i : y 1%, 1073
unassociated midge pupa | 3 11 3 7 1% 23 12
Thicncmannimyia group | 3 2 3 8l 1%i 2.7 0.6
Pagastia sp [ 12 8 3 230 3% 1.7 4.5
Brillia_sp. | 3 3, 7 13, 2%, 43 23
Cardiocladius spp. L 3 8; 3 141 2%l 4.7 29
Cricotopus {Tsocladius) ! 5 1! 1 7 1% 2.3 2.3
Eukiefferiella spp. ] 7 8! 8 231 3% 7.7 0.6
Heterotmissocladius sp. | 0 1, 0 0% 03 0.6
Paraphaenocladius sp. ] 0 0l 2 21 0%l 0.7 12
Psectrocladius (Mesocladius 28 47 37 1121 14%! 373 9.5
Orthocladius spp. ¢ 0 4! 1 50 1% 1.7 2.1
Tvetenia sp. | 2 4 3 9 1% 3.0 1.0
Micropsectra spp. i 17 14} 15 461 6% 153 1.5
Chelifers sp. ! 4 151 3 20 3% 13 6.7
Oreogeton sp. 1 0| 0 1! 0% 03] 0.6
Simulivm sp. 19 i 9 290 4%, 9.7 9.0
! | [ !
EPHEMEROPTERA i ! | g% 20.0
Baetis tricaudatus t 3 ! 12 20,  3%| 6.7 47
Druncila coloradensis { 1 0] 2 3 0% 1.0 1.0
Druneclia doddsi ] 1 ol 1 2| 0%i 0.7 0.6
Serratells tibialis | 0 0! 1 1 0% 0.3! 0.6
Rbithrogena spp. } 3 3 8 14 2%, 47 29
Psraleptophlebia spp. { 3 12, 0 200 3%; 6.7 6.1
! | |
PLECOPTERA i I 11wl 283
Isoperls sobrs p) 24, 31 T 10%.  25.7 4.7
Alloperia sp. 1 1 2 4 1% 1.3 0.6
Visoka sp. | 1 £} 0 11 0%l 03 0.6
Zapada sp. 1 1 0 0 il 0% 03 0.6
Despaxia sp. 0] 2, 0l 2 { 0.7 1.2
! | | | | L
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s ) MACROINVERTEBRATE DATA

BAST PORK ROCK CREEK STATION 3 - 8/9/88
Kick samples,1 meter for 45 seconds . -
Taxon Esamplel sa__l:l_:_plez'!samqldi SUM [%RA MEAN ST. DEV
| ] !
TRICHOPTERA [ | | 27% T1.0
Arctopsyche grandis ! 0 1! 2 3 0% 1.0 1.0
Parapsyche elsis | 4 64 5 151 2%| 5.0 1.0
Rhyscophila Bruonea gp. | 18 61 8 320 4% 10.7 6.4
Rbvacophila verula ! 2 1 ] 31, 0%l 1.0 1.0
Lepidostoma spp. Il 4 3 4 117 1% 3.7 0.6
Agrayles sp. : 1 11 2 14, 2%. 47 5.5
Dicosmcocus sp. l 2 1} 0 3 0% 1.0 1.0
Dolophifodes sp. ] 4 ol 1 sl 1% 1.7 2.1
Micrasema sp. l 7 76: 44 127! 16% 423 345
| ]
MOLLUSCA | i |
Sphacriidae i 3 8{ 1 12 { 2% 40 3.6
- 1
OTHER ! i ! !
Turbellaria ] 0 1 1 21 0% 0.7 0.6
Porifera present | | i | |
E ! I
TOTAL ORGANISMS | 241 303] 236 780 260.0 373
TAXA RICHNESS 34 33! 33 42} 1 333] 0.6
SHAN. DIVERSITY 4331 3941 407 432! | 4111  0.20
BIOTICINDEX T 389 385! 372 3.82] I 38 0.09
EPT RICHNESS | 16 13 13 25; | 14.0 1.7
EPT / CHIR. 1.00 1501  1.43 1.33) 13 0.3
BIOTIC COND. INDEX f 85.71 !
ID's by D. McGuire & G. Jacobi : 4 :
PHYSICAL DATA | i , i i
distance from shore (m) | 2 1i 23 } i
depth (m) 031 024 035 { I
velocity  (m/s) | 026] 045! 037 |
CTQp= i | 60! :
strcam width (m) | | 9| )
 oradient (%) : 1!
water temperature (C) - i 16!
substrate pacticle size {%) |boulders (>12) | =]
- frubble 3 - 12) | 30l
gravel (125 -3) ! 25! T
' fines (< 0.125) | 20 {
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MACROINVERTEBRATE DATA

EAST FORK ROCK CREEK

STATION 4 - B/8/88

Kick sample, 1 meter for 45 seconds

Taxon !sam_plcltsamplcﬂrsamp[d SUM !%RA' MEAN KT. DEV
I ! !
COLEOPTERA \ ) 1 4%; 5.7
Hetedimajus corpulentus | 1 0! 0 1t 0% 0.3 0.6
Lars avara : 0 2 of 2l 0% 0.7 1.2
Zaitzevia parvula i 6 61 2 14| 3% 4.7 23
! | f ! ,
| DIPTERA I i L 8%l 11.0
| Ballie_sp. ' 0 1; 5 6, 1% 20 2.6
[ Eukiefferiella spp, 0 2 5| 7 2%] 23 25
Tvetenia sp. | 3 11 gl 111 3% 3.7 3.1
Micropsectra spp. ! 6 o! 1| 7 2%, 23 32
Oreogeton sp. J 0 1i ol 1 0%i 0.3 0.6
Simulium  sp. i 0 1 oir 11 0%i 0.3 0.6
r j ' |
EPHEMEROPTERA ! E C34%  46.7]
Baetis tricaudatus i 6 61 10 20 5% 73 23
Cinygmula spp. ] 38 2] 11 1 17%l 23.7 13.6
Epeorus deceptivus | 15 10i 15 40! 10%i 133 29
Rhithrogena spp. ! 7 0{_ 0 7% 2%: 23 4.0
] ! | !
PLECOPTERA | ! | 25%. 333
Megarcys sp. ! 19! 10i 8 371 9%l 12.3 5.9
Doropeuria theodora ! 10 6l 3 19! 5%l 631 35
Chioroperiinae 1 9 5 3 17 4% 5.7 3.1
Zapada sp. 1 I 1 19! 5 251 6%! 8.3 9.5
Yormperia brevis : 1 ol 1 2l 0%l 0.7 0.6
] 1
TRICHOPTERA 28%; 383
Parapsyche elsis | 24 15| 28 671 17%I 223 6.7
Rhyacophils Betteai gp. | 0 1l 2 3l 1% 1.0 1.0
Rhbyacophila Brungea gp. 1 1 1 3 1%| 1.0 0.0
Rhyscophila Hylinats gp | 0 0| 1 1 0% 03 0.6
Lepidostoma spp. | 2 0! 2 41 1%l 13 1.2
Apatania sp. I 0 21 0 2 0%l 0.7 12
Neothremma sp. { 10| ; 16 35} 9%{ 11.7 3.8
L t : !
ANNELIDA | | L 0% 0.3
Lombricidac i 1! 0 0l - 1 0% 0.3 0.6
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EAST FORK ROCK CREEK STATION 4 - 8/8/88

Kick sample, 1 meter for 45 seconds
Taxon !samplel sample2 !gampleS SUM [ %RA MEAN ST. DEV.

| | a

| i [ J
TOTAL ORGANISMS | 160 1200 126 406! I 1353 216
TAXA RICHNESS i 18 19 19| 261 18.7 0.6
SHAN. DIVERSITY | 347 3601 3.62] 3.78! 3.56 0.08
BIOTICINDEX I 1.58] 1510 1.76l 162! | 162] 0.3
EPT RICHNESS ! 13 12! 14 20| | 13.0 1.0
EPT / CHIR. | 15.89] 26.50: 5.89 11.45! | 16.1 103
BIOTIC COND.INDEX | i 91.8] |
1D's by D. McGuire & P. Wilkinson | | |
PHYSICAL DATA | ! '
distance from shore (m) | 1.} 03 1 |
depth (m) 013 o011 013 {
velocity  (ft/s) ! 057 0670 0.13 |
CTQp= | 50! 1
stream width (m) 351
gradient (%) | ! 151 |
water temperature (C) | i 11.5! I
substrate particle size (%) | bedrock ! 45! I

 boulders (>12) | 40} !

rubble 3-12) | 101

gravet (125 - 3) | 51
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APPENDIX 6.4 October, 1988 aquatic macroinvertebrate data
and summary parameters by Montana Project area
creek and station '



MACROINVERTEBRATE DATA

BEAR CREEK

STATION 1 - 10/20/88

Taxon Tsamplel | samgch;samplc:‘ii SUM !%RA! MEAN ST. DEV

| ]

] i - 1 1
COLEOPTERA ; El 1_5%___ 187
Hetedimnius _corpulentus | 17 1351 24 56! 5%:i 18.7 4.7

N T i
DIPTERA : I 1 3% 120
Thienemannimyia group 8] 4 3 13t 1%i 43 1.5
Diamesa spp. ! 1 i 0 1! 0%! 03 0.6
Briffia sp. ! 3 0! 0| 31 0% 1.0 1.7
Bryophaenocladius sp. ? | 1 0. 0; 1. 0% 03 0.6
Eukiefferiella spp. ! i 0] 0] 1 0%i 0.3 0.6
Crthocladius spp. i 0 0 1} 1i - 0% 0.3 0.6
' Synorthocladias sp. f 1 0 0 U 0% 03 0.6
Psuedoorthocladivs sp. | 0 0 1 1 0% 03 0.6
Aantocha sp. ; 0] 2 0i 2| 0%i 0.7) 12
Dicranota sp. [ 2l 0! 2 4 0% 1.3} 1.2
Hexatoma sp. i 3] ol 0 31 0%, 1.0] 17
QOreogeton sp. 'r 3 0- 0 51 (0% 1.7i 2.9

- ! i ! i

EPHEMEROPTERA E i i 53% 1977
Ameletus spp. ; 0l 0! 2 2L 0% 0.7 1.2
Baetis bicaudatus ) 58 19! 31 108] 10%i 36.0 20.0
Ephemerefla infrequens | 17 2 7 26| 2%i 8.7 1.6
Drunelfa doddsi ! 28 20! 41 89l 8% 297 10.6
Drunctla spinifera . : 1 i 0 1 0%, 0.3 0.6
Serratefla_tibiakis : 3 0 1 4 0% 13 15
. Cinygmuly_spp. | 61 581 148 267 24% 890 51.1
Epeorus deceptivus | 0 2! 0 2 0%l 0.7 12
Rhbithrogena spp. ! 35 19 24 78, %! 26.0 82
Paraleptophlebia spp. | 13 1 2 16, 1% 53 6.7

{ i i i ;
PLECOPTERA [ | I 19%: 73.0
Perlodidae ! 4 2l 0 L 1%) 2.0 2.0
Megarcys sp. i 0 1; 1 2 0% 07 0.6
Doroncuris theodora | 0 4 3 T 1%i 23 2.1
Chloroperlinae ] 32 29i 18 79 7% 263 7.4
Visoka sp. ? i 2 .' 0 L 0% 0.7 12
Zapada sp. 1 ] 7 0] 4 1 1% 37 35
Zapada cirictipes [ 33 21 0 350 3% 117 18.5
Doddsia sp. [ 25 13 16 54' 5% 180 62
Perlomyia sp. } 3 8 12 23! 2% 7.7 45

| ] | ]
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MACROINVERTEBRATE DATA

BEAR CREEX STATION 1 - 10/20/388
Taxon samplel | sample2 ! sample3 |  SUM E%RA[ MEAN ST. DEV
I
! ! (-
TRICHOPTERA } i i 19% 71T
Arctopsyche grandis 2 6i 0 8l 1% 27 3.1
Parapsyche elsis 1 0 8 9 1%l 3.0 4.4
Rhyacophila vepulsa ? 2! l 0 4 0% 13 1.2
Rhyacophita Betteni gp. 4 2 2 8 1%; 2.7 12
Rbyacophifa Bruanea gp, | 2 2l 1 51 0%l 1.7 0.6
Rbyacophila oreta ? :r 0 1} 2 3l 0% 1.0 1.0
Rbyacophila Sibrica gp | 0 0. 4 4 0% 13 2.3
Rhbyacophila Hylinata gp | 4 3 0 71 1%t 23 2.1
Lepidostoma spp. } 4 2 2 8l 1% 2.7 1.2
Apatania sp. i 0 2i 4 6 1% 2.0 2.0
Ecclisomyia sp. | 2 0 0 2| 0% 0.7 1.2
Oligophiebbodes sp. e 46 24] 74 144 13%|  48.0{ 251
(Glossosoma sp. : 3 2! 2 7: 1%: 2.3 0.6
I T
ANNELIDA | : P 0%, 03
Lombriculidae 0 0l 1 1{ O%i 0.3 0.6
OTHER . ! I f :
Turbellaria P .0 0 4 4 0% 1.3 23
| 1
TOTAL ORGANISMS! 432 2471 445! 1124 T 374.7] 1108
TAXA RICHNESS ! 35 27! 30 A7 I 307 4.0
SHAN. DIVERSITY | 409 3.79. 3.40 3.95' © 376, 035
BIOTIC INDEX 1.61; 1.55! 1.64 1.61} | 1.60] 0.05
EPT RICHNESS 25 24 23 36! i 2400 1.0
EPT / CHIR. I 30.15! 56.50! 81.80! 46.6818 ! I 56.2! 25.8
BIOTIC COND. INDEX i 114.4] |
ID's by D. McGuire & P, Wilkinson | | i
PHYSICAL DATA | I i
distance from shore (m) 1.5 1 0.7 b 1.1 0.4
depth (m) 0.3 0.3] 03 | 0.30 0.00
velocity  (ft/s) {068 119 053 i | 0.80 0.35
CTQp = ] ! ! - 50! I
stream width (m) b ! | 14, :
gradient (%) ) | 3
water temperature (C) } | 4 l
substrate particle size (%) |boulders (>12) 200 !
{rubble (3 - 12) 45, 4
|gravel (125 -3) | - 250
| fines (< 0.125) | 00 |
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MACROINVERTEBRATE  DATA

BEAR CREEK . |STATION 2 - 10/20/88 - .
| ] !
Taxon samplel isample2|sample3} SUM %RA| MEAN §T. DEX
| |
COLEOPTERA ! I 1%! 2.7
Heterlimnius _corpulentus 0 8! 0l 8l 1% 271 46
H
i
DIPTERA - i 4% 70
Thienemanaimyia group 1 2! 1! 4i 1%l 1.3 0.6
Briilia sp. 3 0l 1! 4 1% 13| 15
Bryophaenocladius sp.? 1 0 o) 1L 0% 0.3 0.6
Paraphaenocladius sp 4 1 0] 5| 1%l 1.7 2.1
Parametriocnemas sp. 1 0l 0l 11 0% 030 0.6
Micropsectra spp. 1 0! 0l lf 0%: 0.3! 0.6
Dicranota sp. 1 1; 1 3 1% 10 00
Hezatoms sp. } 0 0! 1] 1 0%l 031 06
Orcogeton sp. 1 ol 0! i 0% 03i 06
1 ] H Ll I
EPHEMEROPTERA { : | 28%: 543
Ameletus spp. 3 o} 0] 3 1%l 1.0 17
Baen's bicandatus 12 18i 3 33 6% 1101 75
Druaciia doddsi 7! 9! 6. 22! 4%! 730 15
Serratella_tibialis 1 0 0 1l 0% 03] 06
Cinyemula spp. 5 36| 3 44 8% - 147" 185
Epeorus deceptivus 1 1l ol 2l 0% 071 0.6
Rhithrogena spp. 17| 19! 11! 47 8%. 157 42
Paraleptopblebiz spp. | 10; 1; 0: 11y 2% 371 55
o i i i ! i i
PLECOPTERA i i i .  49%  95.0]
Megarcys sp. 1 1 1, 3 1%, 1.0 0.0
Doroneuria theodora 1 2 1 4 1% _ 13i__06
Chloropetiinac 39 35; 21} 951 16% 3171 95
Kathroperia perdita 0 0 1! 1 0% 03 06
Visoka sp. ? 14 3L 0| 17, 3% 57, 14
Zapada sp. 1 26 91 4 391 7% 1301 115
Doddsia sp. 9 11 7! 271 5%! 901 20
Perlomyia_sp. 24 63i 7i 941 16% 3131 287
Yoraperfa brevis 4 1! 0l 5 1%; 1.7, 21
. : | 1 L
TRICHOPTERA 1 | 17%1  33.0
Parapsyche elsis 19f 9 0 28! 5% 93 95
Rhyacophila Betteni gp. 9 7 1 17 3% 5.7 42
Rhyacophila vagrita ? G 0! 1 1 0% 031 06
Rbyacophila Sibrica gp 1 0 3 4 1%! 1.3 15
Lepidostoma spp. 6 0 0 6 1%! 20! 35
Glossosoma sp. 13: 20 10 430 % 143; 51
I ] H
1 ! 1
ANNELIDA % | 0%\ 0.3
Lumbricidae 1 0! 0 1 0% 031 0.6




MACROINVERTEBRATE _ DATA .

BEAR CREEK .__[STATION 2 - 10/20/88 .
I [ | |
Taxon samplel|sampie2isampie3] SUM [%RAI MEAN iT. DEV
I
E .' |
TOTAL ORGANISMS 236; 2571 84 577 | 1923| 94.4
TAXA RICHNESS 30 211 190 34 2331 5.9
SHAN. DIVERSITY | 4.09| 349 353! 3.98| 1 3.70, 033
BIOTIC INDEX | 072! 1.11} 0.70; 0.89! i 0.34] 0.23
EPT RICHNESS | 211 17t 15| 28! 1771 31
EPT / CHIR. | 20.18| 81.67! 40.00! 34.188 ! 473] 31.4
BIOTIC COND. INDEX ' 106.8

i
ID's by D. McGuire & P. Wiikinson [ |
PHYSICAIL DATA | i

1
{
distance from shore (m) 1.5 2 7 !
depth (m) 0.3 03] 0.35 |
velocity  (ft/s) 1.13 1.23| missing] |
CTQp = ) | | 501
stream width (m) ! ! 12! .
aradicnt (%) ! | 2.5 : i
water temperature (C) | ' 4] I i
substrate particle size (%) | boulders (>12) | 101 I
rubble (3 - 12) 45; ! .
eravel (.125 - 3) 35, . ;
fines (< 0.125) | 10f i |
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MACROINVERTEBRATE  DATA

BEAR CREEK . STATION 3 - 10/20/88
| ; ! !
1 Tagon samplel|sample2|sample3] SUM I%RA| MEAN 5T. DEY
!
COLEOPTERA ! 3%i 6.0
Heterdimnaius corpulcotus 5 6l 7l 18! '3%} 6.0}_ 1.0
DIPTERA , A%, 87!
Thicnemannimyia group 2 0 2 4 1% 137 12
Brillia sp. 0 11 0l li 0% 03 06
Cardiocludius spp. 0 1 Oi 1i 0%| 0.3i 0.6
Cricotopus spp. 0 0 1} 1 0%, 03, 0.6
Parametriocnemus sp. 0 1 0 11 0%j 03 0.6
Paraphaenociadius sp. 0 1! 0l 1 0%i 03l 06
Psuedorthocladius sp. 5 0! L 6 1% 200 26
Dicranotz sp. 5 1 0l 6 1% 2.0 26
Glutops sp. 0 0) 2l 20 0%i 0.7 12
Tipula spp. 0 ol ol ol 0% 00l 0.0
Chelifera sp. 9 o 2! 2 0% 07" 12
Orcogeton sp. 0 1 0; 1 _0%: 03 06
i ! i |
EPHEMEROPTERA p i | 59% 1333
Ameletus spp. 6 o . 4 500 7% 167 239
Baetis bicaudatus 10l 91 11, 112 17%. _ 313] 465
Ephemerslls infrequens 1 1 1 31 0% 1.0 0.0
Drunelta doddsi 1 7! 1! 9l 1% 300 3.5
Drunella spinifera 1 0l 2! 3 0% .00 1.0
Serratella tibialis 0 1 0 1 0%: 031 06
Cinygruufa spp. 44 76l 36! 156! 23%' 520! 212
Rhithrogena spp. 19 27 12 581 9% 1931 715
Paraleptophlebia spp. 3 E 5! 8 1% 270 23
| ] i |
PLECOPTERA | i 21%i 4890
Megarcys sp. 1 o -2 3 0% 1ol 1.0
Isoperla sp. 0 o 1 1 0% 03 0.6
Doroneuria theodora 1 0| 2 3 0% 1.0 1.0
Chloroperlinac 12 52l 17] 811 12% 2700 218
Kathroperla perdita 1 [ 1 2 0% 0.7, 06
Visoka sp. ? 0 0! 10 10! 1% _ 331 58
Zapada sp, 1 1 5] 3 9l 1%, 301 20
Doddsia sp. 0 14] 2 16! 2%! 53 7.6
Pedomyia sp. 2 13! 2! 171 3% 571 64
Yoraperia brevis 2 0 0{ 2 0%!{ 07) 12
i _
TRICHOPTERA [ 1%~ 257
- | Parpsyche elsis 2 2 2! 6 1%l 20| 00
Rhyacophila Betteni gp. - 4 4 0 8 1%: 27, 23
Rhyacophila oreta 0 1 1 2 0% 0.7 0.6
Rhvacophila Sibrica op 3 0i 1! 4 1% 13 1.5
Lepidostorna spp. 1 0! 1 2l 0% 07! 06
Apatagia sp. 1i 0 0 1 0% 03, 06
Glossosoma _sp. 2?.% 29 3 54 8% 18.01 135
) | ! i
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MACROINVERTEBRATE DATA

BEAR CREEK STATION 3 - 10/20/38 .
Taxon samplel|sample?|sampled! SUM %RAJI MEAN KT. DEY
ANNELIDA 2% 37
Enchyiracidae 0 1 0 1 0% 03 0.6
Lambricidae ; 0 0 10 100 1% 33 5.8
t |
TOTAL ORGANISMS 155| 336/ 185 676 | 2253] 97.0
TAXA RICHNESS 25 22 29 41 2531 3.5
SHAN. DIVERSITY | 3591 3.06/ 3.74 3.75 i 3.46] 0.35
BIOTIC INDEX 1231 1.61] 157! 1.51 ' 1.47] 0.21
EPT RICHNESS > 14 22§ 30 19.0: 4.4
EPT / CHIR. - 1 19.71| 80.75 | 40.00 41.4 | 46.81 31.1
BIOTIC COND. INDEX 99.1! !
ID's by D. McGaire ' , ’ i
PHYSICAL DATA r ; | i
distance from shore {m) 14! 2 1 | | !
depth (m) 031 035! 035! ! !
velocity  (ft/s) 1251 081 038] j : i
CTQp = | ; | 50! | |
stream width (m) ! I i 10 | i
oradient (%) ! i 2.5 ! !
substrate particle size (%) | boulders (>12) 30 4’ |
rubble (3 - 12) : 451 |
| gravel (125 - 3) ! 230 |
| fines (< 0.125) | i 2! !
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. MACROINYERTEBRATE DATA
LITTLE CHERRY CREEK ‘

STATION 1 - 10/20/88

Taxon Trsamplcl sample2 | sample3| SUM ir%RA MEAN KT. DEV
| H
COLEOPTERA | | 6% 153
Heterlimnius corpulentus 6 191 21 46 6%';_ 153 8.1
i .
DIPTERA . } , 22%, 51.7
Thisnemannimyia group | 5| 31 33 69 10%I  23.0 15.6
Zavrclimyia sp. | 0 ] 1 1 0% 0.3 0.6
Pagastia sp ! 0 2! 0 2 0% 0.7 12
| Baitlia sp. i 1 1 0 2l 0% 0.7 0.6
Cricotopus spp. [ 5] 1 11: 2% 3.7 2.3
Parametriocnemus sp. i 7 5i 8 201 3% 6.7 15
Orthocladius spp. I 9 11 S 25! 4%! 83 3.1
Synorthochdivs sp. ) 0 0i 2 i 0% 0.7 1.2
Microtendipes sp P 0 1 0 1 0% 03 0.6
Micropsecira spp. i 9 2i 4 6 1%l 2.0 2.0
Dicragota sp. 0| 3| 1 4 1% 13 1.5
Tipula spp. ‘ [} 0 3 3 0% 1.0 1.7
Chelifers sp. 0 0 1 ! 0% 0.3 0.6
Oreopeton sp. 0 3 1 4 1%l 13 1.5
Pericoma sp. ! 9 Li 0 1 0% 0.3 0.6
Simuliym _sp. I 2) 1 3l 0% 1.0 1.0
i ! ; ]
EPHEMEROPTERA e :' | 33%! 770
Ameletus spp. ' 0| 2! 0 2 0%! 0.7! 12
Baetis bicaudatus 61 4i 4 14 2%i 4.7 1.2
Baetis tticaudatus i 0 201 2 22 3%l 7.3 11.0
FEphemereila infrequens | 8 28 17 30 1wl 1717 10.0
Drunella doddsi i 1 0! 0 1 0% 03 0.6
Druaella spinifers H 4 211 2 37, 5% 123 96
Cinygmula spp. i 6 41| 28 75 11%i  25.0 17.7
Paraleptophlebia spp. | 3 200 4 27!i 4%) 9.0 9.5
| | ; |
PLECOPTERA | ! | 2% 510
- | Pertidae | 0 1 0 1 0%l 03 0.6
Perlodidac i 2i [ o 2 0% 0.7 1.2
Doropeuria theodorm | 1 1 2 4 1% 1.3 0.6
Chloroperlinae ] 2 43 36 911 13% 30.3 16.3
Kathropera perdita | K 0 1 11 0% 0.3 0.6
Visoka sp. ? 6 17 2 250 4% 83 7.8
Zapada sp. 1 ] 1 2 8 1% 2.7 21
Zapads ciochipes 1 9 1 11| 2%| 3.7 4,6
Perlomyia sp. i 1 8 0 9 1%l 3.04 44
Yoraperla brevis 0 1! 0 1] 0% 03! 0.6
N 1 ) i |

154"




MACROINVERTEBRATE DATA

LITTLE CHERRY CREEK

STATION 1 - 10/20/88

Taxzon sampicl

sample2 | sample3| SUM ' %»RA: MEAN BT. DEV
L| [
TRICHOPTERA | 16%| 313
Parapsyche elsis i 1 1 0 2l 0%l 0.7 0.6
Rhyacophila sp. l 0 i} 0 1 0%l 0.3 0.6
Rhyacophila Betteni gp. 4 3 1 8l 1%| 2.7 1.5
Rhyacophila Brupnea gp. 0 1 0 I 0% 03 0.6
Rhyacophila oreta i 1 8l 0 9 1%i 3.0 4.4
Rhyacophila Sibrica gp 1 o 0 1 0% 03 .~ 06
Lepidostoma spp. 1 4 5 100 1% 3.3 2.1
Agraylea sp. 0 1 3 4 1% 13 1.5
Ochrotrichia sp. i 1 2| 2 51 1% 1.7 0.6
Glossosoma_sp. 0 4 2 6 1% 2.0 2.0
Wormaldia sp. 1 0 0 1 0% 03 0.6
Micrasema sp. 31; 33 0 64 9% 2213 18.5
i i
ANNELIDA i P19 33
Enchytracidae i 2 3, 1 6 1% 2.0 1.0
Lumbricidae i 0 1 2 3 %! 1.0 1.0
Lumbriculidae i 1 0 0 1 0% 03 0.6
OTHER ' [ f
Turbellaria 0 0 1 11 0%, 03 0.6
: : ;
TOTAL ORGANISMS 143 365 200/ 7081 i 2360] 1153
TAXA RICHNESS 1 29 40 33 51/ L340 5.6
SHAN. DIVERSITY P4l 436;:  3.91 4.46: ; 4.13 0.23
BIOTICINDEX - . 2.031  246] 350 2.67! L 2671 075
EPT RICHNESS = 20 241 17 34 i 203 35
EPT / CHIR. 2781 417, 211 3.10; ; 3.0 1.1
BIOTIC COND. INDEX K 82.61 ;
ID's by D. McGaire | i
PHYSICAL DATA i i
distance from shore (m) 0.1 0.5 0.1 ! i
depth (m) 0.1 01 01 i i
velocity (ft/s) 034 025 021 | [
CTQp = 50| !
stream width {m) 3 !
sradicnt (%) ] | 3 5
water temperature (C) i 7 '
substrate particle size (%) | boulders (>12) 10! |
rubble (3 - 12) 30 i
pravel (125 - 3) 40 |
fines (< 0.125) 20 !
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MACROINYERTEBRATE DATA

LI'I'I'LF. CHERRY CREEK . STATION 2 - 16/20/88

Taxon i samplel sam;)ljZEsampl:B SUM ' %RA! MEAN ST. DEV.
1 i !
COLEOPTERA i i1 07
Heterfimnius corpulentus | ) 1} 0 1 0%t 03 0.6
Hydrobias sp. | 0 1! 0 1! 0%%r 0.3 0.6
! . : I }
DIPTERA E ; : vo9% 117
Thicnemannimyia group | 6l 4 7 178 5%l 5.7 1.5
Brilliz sp. ! 0l 0! 1 1 0% 0.3! 0.6
Parametriocaemiys sp. | 1 ] 2 L 1% 1.0 1.0
Orthocladivs spp. i 3 4 0! 7 2% 23 2.1
Psuedoorthocladius sp. | 0 1] 0 1! 0%i 03 0.6
Micropsectra spp. ' 2 1i 0l 3! 1%: 1.0 1.0
Hesperoconopa sp. i 1l 0| 0! 1. 0% 0.3 0.6
Dicrapota sp. ; 0; [ L t 0%; 0.3 0.6
Simuliom sp. i li 0! 0; L 0% 0.3 0.6
! ! ! : ! ’ |
EPHEMEROQPTERA | | ; L 31%:. 393 .
Ameletus spp. | 3 3 3 9 2% 3.0 0.0
Baeg's bicaudaius i 6i 3l 4l 13 3% 43 1.5
Ephemeretla infrequenas ! | 2! o! 4 1% 1.3 1.2
Drugella doddsi l 0 1 0] 17 0% - 03 0.6
Cinygmula_spp. i 210 1Si 26! 62| 16%; 20| .55
Rhithrogena spp. i 1! 2! ol 3 19! 1.0 1.0
Paralcptophlebia spp. ! 11! 9! 6! 26 7%, 8.7 2.5
; i : ! : ;
 PLECOPTERA i P ! i 28%: 353
Sctvenia bradieyi : 1 0i 0i 11 % 0.3 0.6
Perlodidae ! 0! 0: 2 2 1% 0.7 12
Chloroperlinae ] 9l 20| 14 43) 1% 143] 55
Kathroperl perdita | 0 4 3 [ 2% 23 2.1
Visoka sp. ? i i} 1 8 9 2%’ 3.0 4.4
Zapada sp. 1 : 2 5 3 10, 3% 33 15
Doddsia sp. ‘ 1 1i 0 2 1% 0.7 0.6
Perfomyia sp. ! 0 ol 1l 1 0% 0.3 0.6
Yoraperfa brevis i 204 10 1 31! 8% 103 9.5
H ) 1 ]
| ! | 1 :
TRICHOPTERA j ; | %! 93
Parapsyche cisis | 0 1i 0 1l 0% 0.3 0.6
Rhyacophils Betteni gp. | 1 1! 1 3 1% 1.0 0.0
Rhvacophila oreta’ 1 0 ! 0 1, 0% 0.3 0.6
Rhyacophila Sibrica gp | 0 4 0 4 1%i 1.3 23
Rbhyacophila verrvla | 0 0l 2 2l 1%i 0.7 1.2
Lepidostoma spp. ! 4 7 0 110 3%! 3.7 35
Limnephilidae i 0; 0 1} 1 0%, 0.3 0.6
Oligophlcbbodes sp. ! i o 0 1, 0% 0.3 0.6
Glossosoma sp. ! 1| 2i 0 3 1% 1.01 1.0
Wormaldiz sp. : 1 o 0

1 0% 03! 0.6
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MACROINVERTEBRATE DATA

LITTLE CHERRY CREEK

STATION 2 - 10/20/88

ST. DEVY.

Taxon tsamplel | sample2 ) sample3!  SUM !I%RA} MEAN
i 1 !
' 1 H !
1 ' P
ANNELIDA | | 6% 73
Eachytracidae ! 3 14! 0 171 5%! 5.7 74
Lumbricufidae ‘ 1 30 1 51 1% 1.7 12
{ §
OTHER B T
Tarbellaria l 9 453 12 66} 18% 22.0 20.0
1 ! 1
TOTAL ORGANISMS | 112 166! 99 3771 I 12571 355
TAXA RICHNESS i 25i 28] 20 40 | 243 4.0
SHAN. DIVERSITY 3830 38 354 4,08 i 37 0.17
BIOTICINDEX. T 205 228] 218 219 217 0.12
EPT RICHNESS | 16y 19 14 304 163 2.5
EPT / CHIR. I 7000 9200 750 7.84! 79 12
BIOTIC COND.INDEX | ! 104.1 |
ID's by D. McGuire & P. Wilkinson: | ;
PHYSICAL DATA | i i ; 1 ! !
distance from shore (m)  : 03! 0.6! 0.3 | l |
depth (m) ! 0.1 01! ! ! '
velocity (Et/s)" . 0271 0291 014 ,; |
CTQp= I 501" |
stream width (m) i 1! I
gradient (%) ! : 6! P
water temperature (C) ! : 1 3 4
substrate particle size (%) iboulders (>12) | 25i i i
‘mubble (3-12) ! 35!
| pravel (.125 - 3) | 20, !
i fines (< 0.125) | 20; |
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MACROINVERTEBRATE DATA

_|

POORMAN CREEK

STATION 1 - 19/19/

Taxon | sampiel | sampie2 | sample3]| SUM %RA|_ MEAN lBT. DEV

. :

| . !
COLEOPTERA i i 1% 2.0
Heterfimnius corpulentus | 1 4{ 1 6 1%l 2.0 1.7
DIPTERA 10% 283
Thienemannimyia group 5 5 2 121 1%: 4.0 1.7
Pagastia sp { 0 1l 0 1 0% 0.3 0.6
Brillia sp. ! 6 200 4 300 3% 100 8.7
Parametriocaemus sp. | 3 2l 5 10] 1% 33 15
Rhevcricotopus_sp. ' 1 0 1 21 0% 0.7 0.6
Orthocladius spp. i 0 0! 0 o 0%l 0.0 0.0
Syaorthocladius sp. ! 0 2| 0 2 0% 0.7 12
Psuedoorthocladius sp. | 0 4 ¢ 4 0%: 13 23
Tvetenia sp. 0 2 0 20 0% 07 1.2
Micropsccira spp. 0 2! 0 2l 0% 0.7 1.2
Aatocha sp. ;' 0 1! o - L_0% 03! 0.6
Dicranota sp. ; 2 3, 5, 10:  1%: 3.3 1.5
Tipuia spp. i 2i 0l 1 3 0% - 10; 1.0
Chelifera sp. 0l [i] 0 0 0% 0.0 0.0
Oreogeton sp. b 0 1! 1 2 0%, 0.7 0.6
Simulium _sp. i 1 0 0! 1, 0%. 0.3 0.6
Certatopogonidae i 0 2! 11 3t 0%l 10 1.0

i [ i 1

EPHEMEROPTERA . ! : I 31%! 91.7!
Ameletus spp. ' 0i 24 4 6 1%: 2.0/ 2.0
Baetis bicaudatus ! 12§ 204 44! 760 9% 2531 167
Ephemerella infrequens | i 4 1 6 1% 2.0 1.7
Drunefla doddsi | 1 7! 3 11! 1% 3.7 3.1
Ciaygmuia_spp. { 9 43 46 98 11%; 3271 206
Epeorus deceptivus i 0j 1 0 i 0% 0.3 0.6
Réaithrogena spp. ! 28 12 31 711 8% 23.7 10.2
Paralcptophlebia spp. | 0 3 3 6 1% 2.0 1.7

; E B
PLECOPTERA | l 43% 1260
Megarcys sp. 0 0! 1 1l o 0.3 0.6
Dorogeuria theodora 3 -0]- 1 4 0% 13 15
Chloroperlinae 66 77| 72 2151 25%: 7.7 5.5
Kathroperia perdita 0 1 0 1] 0% 0.3 0.6
Capniz gp. 1 0 0 1 0% 0.3 0.6
Visoka sp. ? 2 1 1 4 0% 1.3 0.6
Zapada sp. 1 ! 2 6 11 19| 2%j 6.3 4.5
Zapada cinclipes ! 1 17 8 26, 3% 8.7 8.0
Doddsia sp. i 12 211 39 720 8% 2400 137
Perlomyia_sp. 12 11; 1] 341 4% 113 0.6
Yoraperl brevis 0 1; 0 11 0% 03 0.6

] - ! [
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) MACROINVERTEBRATE _ DATA
POORMAN CREEK STATION 1 - 10/19/88

Taxon samplel | sample2 | sample3] SUM | %RA! MEAN ST. DEV
TRICHOPTERA [ 14% 41.7
Parapsyche clsis 1 1| 5 1% 23 23
Rbyacophila Betteni op. 7 5 4 16 2% 53 1.5
Rhvacophila verrula 0 3 1 4 0% 13 1.5
Rhyacophila_velpulsa. 2 1 8 11,  1%; 3.7 38
Rhyacophila Sibrica sp 3 2! 4 9 1% 3.0 1.0
Rbyacophifa Hylinata gp 0 3 0 3 0%l 1.0 17
Lepidostoma spp. 0 0 1 1. 0% . 03 0.6
Apatania sp. 0 3 0 3 0%, 1.0 1.7
Chryanda sp. 0 21 0 2 0%l 0.7 1.2
Anagapetus sp. 0 2.{ 0 20 0% 0.7 1.2
Glossosoma sp. ] 24 16| 26i 661 8%i 22.0 53
Micrasema sp. I 0 0 1 11 0% 03 0.6
] | ! :
ANNELIDA i ! C 0%i 1.01
Lumbricidae 2 1:; Oi 3 0% 1.0 1.0
i ! '
OTHER | i | |
Turbellaria 1 1i 0l 2 0% 0.7 0.6
1 |
TOTAL ORGANISMS | 211 316 347 874 i 2913 713
TAXA RICHNESS [ 281 41 32 s1t [ 33.71 6.7
SHAN. DIVERSITY . 3.58] 413]  3.76] 4.02! r 382 028
BIOTICINDEX | 16, 157, 135 1.38, i 1.36] 021
EPT RICHNESS 18 261 22 35i | 22.0 4.0
EPT / CHIR. | 12471 6971 27.08 11.95 i 155 10.4
BIOTIC COND.INDEX | ! 963 !
ID's by D. McGuire & P. Wilkiason j N
PHYSICAL DATA | |
distance from shore (m) 1 0.5 0.5 i
depth (m) 0.11 0.1 0.15
velocity  (fi/s) 0.89 0.75 0.63
CTQp= | 50 ]
stream width (m) 2.8|braided channel
pradient (%) 3 ' '
wateér temperature (C) 2.5
subsirate particle size (%) | boulders (>12) 20
rubble (3 - 12) ' 45
gravel (.125 - 3) 25
fines (< 0.125) 10| i
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MACROINVERTEBRATE DATA

|

POORMAN CREEK

STATION 2 - 10/19/8

Taxon samplel | sample2 | sample3| SUM ! %#RA! MEAN ST. DEV
COLEOPTERA 2%i 2.7
Heterlimaius corpuleatus | 1i. 3 0 4 1% 13 1.5
Stapytinidae ! 0 o!r 4 4 1% 13 23
1 3
i {
DIPTERA [ | 8% 123
Thichemannimyia group . | 1 2 ol 3 1% 1.0 1.0
Brundinigella sp. i 0] 1 0l 1 o% 03] 0.6
Briflia_sp. { 2 3 2| 7. 2% 2.3 0.6
Corynoneura sp ! [\ 0f 1| U 0%l 0.3 0.6
Eukiefferiella spp. i 1 0l 0l "1 0% 0.3 0.6
Parametriocoemus sp. | 4 0! 0 4 1% 1.3 23
Rheocricotopus sp. i 0 5 0 5. 1% 1.7 29
Micropsectra spp. : 3 5i 1| 9 2% 3.0 2.0
Dicranoia sp. : 2 0l 1 3 1% 1.0} 1.0
Hesperoconopa sp. f 9 0l 1 1 0% 0.3 0.6
Symphidae ; 0 0| 1 1L 0%: 0.3 0.6
Oreogeton sp. i 0 90 1 11 0%! 0.3 0.6
: 1 |
EPHEMEROPTERA ! 34%. 493
Amelctus_spp. ! ol 14 1 15:_ 5%! 50l___ 78
Buaetis bicaudatus | 40} 3 4 500 11%1 167 202
Drunelia doddsi B 51 2! 1 8 2% 2.7 2.1
Serratella tibialis 5 1) ol 0l 1! 0% 0.3 0.6
Ciayemula spp. ! 39; 161 1 56 13%:  187{ 191
Rbithrogena spp. : 9 8 1! 18] 4%! 6.0! 4.4
! i | z
PLECOPTERA i i 41%: 59.3
 Megareys sp. j 0 0i 1 1 0% 0.3 06
Setvenia bradleyi \ 0 1 0 11 0%l 0.3 0.6
Doreneurnia theodora ‘ 5 5 0 10 2% 33 2.9
Chioroperlinae ! 2 36 37 105} 24%:  35.0 2.6
Visoka sp. ? i 0 3 0 3 1%. 1.0 1.7
Zapada sp. 1 [ 4 5i 8l 171 4%i 5.7 2.1
Doddsia sp. 11 2| 3l 161 4%l 53 49
Perfomyia sp. 15 7 2! 240 5%! 8.0 6.6
Yoraperla brevis 1 ol 0 1 0%! 0.3 0.6
1
TRICHOPTERA 12% 180
Parapsyche elsis 5 0 0 S5i 1%l 1.7 2.9
Rhvacophifa sp. 1 0 0 1 0% 03 0.6
.| Rhyacophila Betteni gp. 15 4] 2 211 5%i 70 7.0
Rbiyacophila verrla 1 0 1 2 0% 07! - 0.6
Rbyacophila Sibrica gp 1 0l 0 L 0% 0.3 0.6
Lepidostoma spp. 0 1 9 U 0% 0.3 0.6
Neothremma sp. i 0 0 1j 1 0%i 03 0.6
Oligophlebbodes_sp. 1! 0 2! 3 1% 1.0 1.0
Amagapetus sp. i 0! 0l 11 1. 0% 0.3 0.6
Glossosoma_sp. ! 10; 3 5, 18: 4%, 6.0i 3.6




MACROINVERTEBRATE DATA

POORMAN CREEK

STATION 2 - 10/19/88

Taxon | samplel | sample2 | sample3| SUM [ %RA! MEAN ST. DEV
ANNELIDA | [ 2% 27
Enchyiracidace [ 3l 0! 1 4 1%! 13 1.5
Lumbriculidae 1 3 0 4  1%l| 13 1.5
:
OTHER [
Turbellaria , 2 2 0 4 1% 13 1.2
Collembola I [i 0! 1 1l 0%i 03 0.6
i | i
TOTAL ORGANISMS | 216 1371 84 437 145.7 66.4
TAXA RICHNESS 28 23! 25 42 P 253 25
SHAN.DIVERSITY _ : 3.76{ 382, 333 4.07) ,__364] 027
BIOTICINDEX | 167 161l 086 1.49; . 138] 045
EPT RICHNESS ? 18 15t 16 29 ! 163 1.5
EPT / CHIR. i 17.82] 706! 1775 12,26 E 14.2 6.2
BIOTIC COND. INDEX. | . 94.91 i
ID's by D. McGuire & P. Wilkinson | f
PHYSICAL DATA K i
distance from shore (m) | 2 0.8: 4 '
depth (m) | 035 0.15] 0.2 '
velocity  (ft/s) 017" 072! 074 a
CTQ[) = : | i_ ! 50! |
stream width (m) ! ] ' 11| E
eradient (%) | l i 7 i
water temperature (C) ! 3 I 3 !
substrate particle size (%) | boulders (>12) 20i i
{rubble 3 - 12) | 60! E
' pravel (.125 - 3) | 15 !
| fines (< 0.125) | 51 i

1
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MACROINYERTEBRATE DATA

STATION 2 - 10/19/88

RAMSEY CREEK

Taxon | samplel | sample2 ]| sample3] SUM | %RAl MEAN ET. DEV
COLEOPTERA 1% 1.0
Hetedimpias corpulentus | 1 0 1 2l 1% 0.7 0.6
unid, Coleop. Jarvae ? 1 0 0 11 0% 03 0.6
]
i
DIPTERA i 4% 43
Thienemannimyia group 0 1 0 1l 0% 0.3 0.6
Brillia sp. 0 1 1 2 1% 0.7 0.6
Parumetriocnemus sp. 2 0l - 0 2 1% .07 1.2
Psilometriocoemus sp. | 0 1 0 1 0% 03 0.6
Dicranota sp. | 4 0l 2 6 2% 2.0 2.0
Qreogeton sp. 1 0!I 0 1:‘ 0%, 0.3 0.6
i ! L
EPHEMEROPTERA i i | 41%t 500
Ameletus spp. i 6 2! 0 8  2%i 2.7 3.1
Bactis bicaudatus * 16! 23 7 46| 13%i 153 8.0
Drunelia doddsi 0 4 2 6 2% 2.0 2.0
Cinygmula spp. 16 29 5 601 16%!  20.0 7.8
Rhithrogena spp. 3 22 4 291 8%i 9.7 10.7
Paraleptophicbia spp. | 1 0! 0 1 0% 0.3 0.6
] | ;
PLECOPTERA a f 34%i 417
Doroneuria thevdora 5 11 ol 3 4 1% 1.3 1.5
Chloroperfinac ! 17] 7! 33 57" 16%: 19.0 13.1
Visoka sp. 7 i 5] 3| 1! 9. 2%: 3.0 2.0
Zapada sp. 1 11 4 4 191 5%l 6.3 4.0
Doddsia sp. 51 13i 5 23 6% 1.7 4.6
Despaxia sp. ! 0 0; 0 0o 0% 0.0 0.0
Periomyia sp. | 2 6| 4 12l 3% 4.0 2.0
Yoraperda brevis - i 0 0 1 1; 0% 03 0.6
TRICHOPTERA' 20%, 247
Parapsyche elsis 5 12 2 19{  5%: 63 5.1
Rbyacophila Bettens gp. 2 0l 2 4 1%l 13 1.2
Rbyacophils Brusonea op. 0 0 1 1] 0% 0.3 0.6
Rhyacophila vagnita 0 1 0 1{ 0%, 0.3 0.6
Rbyacophila Sibrica gp 1 1 3 3 1% 1.7 1.2
Lepidostoma spp. 1 0 0 11 0% 03 0.6
Anagapetus sp. 1 0 0 11 - 0% 03 0.6
Glossosoma sp. 9 30 3 20 11% 14.0 142
| |
MOLLUSCA [ | ,
Sphacriidae 0 0 1 1 0% 0.3 0.6
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MACROINYERTEBRATE = DATA

RAMSEY CREEK

STATION 2 - 10/19/88

T. DEV.

Taxoa samplel | sample2 {sample3| SUM | %RA! MEAN
, : |
TOTAL ORGANISMS 111 - 160 95 366 122.0 33.9
TAXA RICHNESS 2 17 20 31 19.7 25
SHAN. DIVERSITY 379 3.33] 338 3.78 3.50 0.25
BIOTICINDEX 1.32]  121] 106 1.20 1.19] 013
EPT RICHNESS 171 14 16 26 | 157 1.5
EPT / CHIR. 51.00] 52331 90.00 58.17 64.4 2.1
BIOTIC COND. INDEX 111.4
ID's by D. McGuire & P. Wilkinson L0
PHYSICAL DATA | [ [
distance from shore (m) l, 2 sl 4
depth (m) 02 031 0.
velocity  (ft/s) {0751 1.02] 047
CTQp = ] 501
stream width (m) " i 2
gradicnt (%) ! 3.41 :
water temperature {C) i i 35
substrate particle size (%) |boulders (>12) ! 10
rubble (3 - 12) 80
grave! (125 - 3) 10
~ | fines (< 0.125) 0, |
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MACROINVERTEBRATE DATA

RAMSEY CREEK

STATION 3 - 10/19/88

Taxon samplel | sample2 | sampie3| SUM ! %2RA! MEAN ST. DEV
|
COLEOPTERA 0% 1.0
Hetedimaius corpulentus 1 -2 0 3N 0%l 1.0 1.0
DIPTERA 21% 433
Macropelopia sp. | 6 5 0 1! 2% 3.7 3.2
Pagastia sp 0 1 0 1i 0% 03 0.6
Brillia sp. 2 0 2 4 1% 1.3 1.2
Paramettiocnemus sp. 12 5 14 31 5%l 103 4.7
Paraphaegocladivs sp. 40 26 1 671 11%) 223 19.8
Micropsecira spp. 0 2 0 21 0%l 0.7 12
Dicragota sp. 4 30 1 8 1% 2.7 1.5
Oreogeton sp. 1 3 2! 6 1%i 2.0 1.0
| | i i
EPHEMEROPTERA ] | | 19%i 383
Amefctus spp. 18| 14 2 211 3% 7.0 9.5
Baetis bicaudatus 3 -6 7 160 3% 5.31 2.1
Ephemercila infrequens 1 0 0 1 0% 0.3] 0.6
Druneila doddsi 4 1 1 6l 1%l 2.0 1.7
Drunclla spinifera ! 0 0! 1 1 0% 0.3 0.6
Cinygmula spp. 23 21 6 501 _8%i 16.7 9.3
Epeorus deceptivus 3 3i 1 N 1%i 23 12
Rhithrogena spp. 1 3 0 4 1% 1.3 1.5
Paraleptophlebia spp. 4 Zi 3 9 1%i 3.0 1.0
R ' [
PLECOPTERA | 52%;  106.0 :
Isoperia sp. 0 0i 1 11 0% 03 0.6
Chloroperlinae 64 89, 38 191 31%i 63.7 25.5
Cupnia gp. 1 1 0 2 0%i 0.7 0.6
Visoka sp. ? 0 2 ] 71 1%l 2.3 25
Zapada sp. 1 12 2 10 24l 4% 8.0 53
Despaxia sp, 30 21 15 66) 11%, 22.0 1.5
Perfomyia sp. 7 0 7 14 2% 4.7 4.0
Yoraperls brevis | 4 4{ 5 13¥ Z%i 4.3 0.6
TRICHOPTERA | 8%, 151
Parapsyche elsis ! 11 3 1 15| 2% 5.0 53
Rhyacophila Betteni gp. i 17 2 200 3% 6.7 9.0
Rtyacophila verrula 1 1 1 3 0% 1.0 0.0
Rbyacophila Sibrica gp 0 3 0 3 0% 1.0 1.7}
Rhbyacophila Hylinata gp 1 0 0 1] 0% 03 0.6
Lepidostoma spp. 0 1 0 2! 0% 0.7 1.2
Glossosoma sp. | 0 1l 2 3] 0% 1.0 1.0

164




MACROINVERTEBRATE DATA

RAMSEY CREEX

STATION 3 - 10/19/88

Taxon samplel | sample2 ! sample3) SUM | %RA| MEAN ST. DEV

i :
OTHER [
Turbellaria 1 1i 0 2l 0% 0.7 0.6
TOTAL ORGANISMS 256 231 128 615| 205.0 678
TAXA RICHNESS 26 28I 23 34/ | 25.7 2.5
SHAN. DIVERSITY I 360 335] 3.8 3.73] I 3.51 0.14
BIOTICINDEX 1.47] 116, 130 1.32! 1.31 0.15
EPT RICHNESS 18 19 18 28 183 0.6
EPT / CHIR. 3150 469  6.35 4.14 47 1.6
BIOTIC COND. INDEX ! 105.9! [
ID's by D. McGuire & P. Wilkinson i :
PHYSICAL DATA i
distance from shore (m) | 2 5] 4 !
"depth (m) 0.2 03! 0.4 ! !
velocity  (ft/s) 075, 1021 047 | i
CTQp = ; i 50!
stream width (m) | 12
‘gradient (%) 6
water temperature (C) 3]
substrate particle size (%) |boulders (>12) 40 |

rubble (3 - 12) 40 i
pravel (.125 - 3) 10 |
i fines (< 0.125) 10 i
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MACROINVERTEBRATE

DATA

RAMSEY CREEK

STATION 4 - 10/19/88

Taxon | samplel | sample2!sample3] SUM | %RA! MEAN ST. DEV
) : 5
| i
DIPTERA % l | 21%i 18.3
Macropelopia sp. [ 1 2 -0 3 1% 1.0 1.0
Zavrelimyia sp. E 2l 1| ol 3 1% 1.0 1.0
Monodiamesa sp. | 1t 0 0l 1 0% 03! 0.6
Brillia_sp. i 1 ol 0l U 0% " 031 0.6
Psrametriocnemus sp. | 2! 2 i 6 2% 20 00
Heterotrissocladiis sp 3 1 0 4 2% 1.3 1.5
Rheocricotopas sp. . ! 0 0 1 1 0% 03 0.6
Polypedilum spp. . | 3 ol 0 3 1% 1.0 1.7
Micropsectra spp. " 4 11! 0 151 6% 5.0 5.6
Dicranota sp. 3 2 0 51 2% 1.7 15
Hexatoma sp. } 1 0| 0 L 0%, 03 0.6
Orcogeton sp. i 2 3 0 5 2% 1.7 1.5
Certatopogonidac ‘- 4 3 0 7i 3% 2.3 2.1
| i !
EPHEMEROPTERA i i | 34%i 29,7
Ameletus spp. | 0 3 3 6 2% 2.0 1.7
Baetis bicaudatus | 0 1! 0 1 0% 0.3 0.6
Cinyemula spp. ! 28 42! 12 82] 31%. 273 15.0
|
PLECOPTERA | _ i 27% 23.7
Megarcys sp. [ 3 0l ol 3l 1%. 1.0 1.7
Doroneuria theodora i 0 1 0; 1 0% 0.3 0.6
Chioropetlidae ! 15 11! 6 32] 12% 10.7 4.5
‘Capnia gp. i 0 0l 3 3 1% 1.0 1.7
Visoka sp. ? 0! 0! 1 1 0% 0.3! 0.6
Zapada sp. 1 0l 3 3 6 2% 2.0/ 1.7
Despaxia sp. 1 41 1 6l 2% 2.0 1.7
Yoraperla brevis ! 9l 10; 0 191 7%i 6.3 5.5
\ [}
TRICHOPTERA i i 13%, 11.0
Parapsyche elsis ! 1 0 1 2t 1% 0.7 0.6
Rbvacophila Betteni gp. 1 1 1 3 1% 1.0 0.0
Rhyacophila vagrita L 0 1 0 1. 0% 0.3 0.6
Rhyacophila verrula | 2 0 0 2l 1% 0.7 1.2
Ecclisomyia sp. { 11 10| 0 211 8%i 7.0 6.1
Neothremma sp. 2 1 i 4 2%'l 1.3 0.6
MEGALOPTERA |
Sialis sp. ' 0 1 0 1 0%l 0.3 0.6
’ i
ANNELIDA 4% 33
Tubificidae i 5 2 3 10! 4% 33 1.5
| i i
OTHER .f j ]
Turbellaria | 3 1! ol 4 2% 1.3 15




MACROINVERTEBRATE DATA

STATION 4 - 10/19/88

RAMSEY CREEK

Taxon

ST. DEV.

! samplel | sample2 | sample3| SUM %RA! MEAN
TOTAL ORGANISMS | 108 117 38 263 81.7 432
TAXA RICHNESS | 24| 23 13 33 | 20.0 6.1
SHAN. DIVERSITY I 378 342 3.15 3.83 ; 3.45 031
BIOTICINDEX, 257 2440 211 2.45 i 237 0.24
EPT RICHNESS i 10 13l 10 2 1 11.0 1.7
EPT / CHIR. I 4200 5.8 1067 522 ! 6.7 35
BIOTIC COND.INDEX | 101.6: :
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA | 1
distance from shore (m) 3 2.5 2
depth (m) 0.2! 0.1 0.1 .
velocity (ft/s) 056; 065 0.7 i i
CTQp = | i 60! :
stream width {m) ' ' | 7 i
gradient (%) ' 1 :
water temperature {C) 2.51 A
substrate particle size (%) | boulders (>12) o i

rubble (3 - 12) i !

gravel (125 - 3) 501 i

fines (< 0.125) 50|
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MACROINVERTEBRATE DATA

LIBBY CREEK STATION 1 - 10/18/88
Taxon samplel | sample2 ! sample3 SUM %RA| MBAN ST. DEV
COLEOPTERA 1% 2.0 3
Heterdimnius corpuleatus 3 1 1l 5l 1% 1.7 12
Narpus concolor 1 0 0 1 0% 03 0.6
DIPTERA T% 153
Thicnemannimyia group 5 7 2 14l 2% 4.7 2.5
 Pagastia sp 1 1 0 2l 0% 0.7 0.6
Cricotopus spp. 1 2 0 3 0% 1.0 1.0
Eukiefferiella spp. 1 2 0 3| 0% 10 1.0
Parametriococmus sp. 0 0 2 2 0% 0.7 1.2
Rheocricotopus sp. 3 3 2 8 1% 2.7 0.6
Orthocladius spp. 2 0 0 21 0% 0.7 12
Synorthocladius sp. 2 0 0 2 0% 07 12
Psuedoorthocladius sp. 1 0 0 1 0% 03 0.6
Antocha sp. 1 0 0 11 0% 03 0.6
Dicranota sp. 0 3 0 I 0% 1.0 1.7
Hexatoma sp. 0 0 i 1 0% 03 0.6
Rbabdomastix sp. 1 1 0 2 0% 0.7 0.6
QOreopeton sp. 0 2 0 2 0% 0.7 1.2
EPHEMEROPTERA : 42% 98.3
Ameletus spp. 3 1 2 6 1% 2.0 1.0
Baetis bicaudatus 9 9 14 R 5% 10.7 29
Ephemerefls infrequens 6 11 9 261" 4% 8.7 2.5
Drunella doddsi 1 1] - 2 4 1% 13 0.6
Sermatcila tibjalis 1 0 0 1] 0% 03 0.6
Cinygmula spp. 48 59 47 154 22% 513 6.7
Epcorus decephivus 0 0] 1 1l 0% 0.3 0.6
Rbithrogena spp. 18 5 23 46l 7% 15.3 93
Paraleptophichia spp. 8 9 8 25 4% 8.3 0.6
PLECOPTERA 38% 88.3
Skwala sp. 2 3 0 5| 1% 1.7 15
Doroneuvria theodora 1 1 1 3 0% 1.9 0.0
Chloroperlinae 18 32 30 80 11% 26.7 7.6
Visoka sp. ? 5 2 0 7N 1% 23 2.5
Zapada sp. 1 3 5 2 100 1% 33 15
Doddsia sp. 22 50 11 83! 12% 277 20.1
Perfomyia_sp. 24 zo{ 33 77l 11% 25.7 6.7
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 1 - 10/18/88

‘Taxon samplel | sample2 | sampie3| SUM ! %RA! MEAN ST. DEV
TRICHOPTERA 12% 277
Arctopsyche grandis 1 1 1 3 0% 1.0 0.0
Hydropsyche(Ceratopsyche 22 - 16 18 56, 8% 18.7 3.1
Rbyacophila Betieni gp. 1 2 0 3| 0% 10| 1.0
Rhyacophils Brunaea gp. 0 1 1 21 0% 0.7 0.6
Lepidostorna spp. 0 4 1 st 1%l 1.7 2.1
Apatagia sp. 2 0 0 2 0% 0.7 12
Ecclisomyia sp. 0 0 1 1] 0% 03 0.6
Oligophichodes sp. 4 2 2 8 1% 2.7 1.2
Glossosoma sp. . 0 2 1 3 0% 1.0 1.0
ANNELIDA 0% 0.7
Lumbriculidae 0 2 0 21 0% 0.7 1.2
QOTHER
Turbellaria 0 i 0 1{ 0% 03[ 0.6
TOTAL ORGANISMS Z21 261 216 698 232.7 24.7
TAXA RICHNESS 32 32 25 43 29.7 4.0
SHAN. DIVERSITY 394 -3.75 353 3.89 3.74 0.20
BIOTICINDEX 1.86 2.07 1.48 1.82 1.80 0.30
EPT RICHNESS 20 21 20 29 20.3 0.6] -
EPT / CHIR. 1244 15.73| 34.67 17.38 20.9 12.0
BIOTIC COND.INDEX 96.4 i
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shore (m) 1 4 5
depth (m) 0.1 03 0.25
velocity  (£t/s) 0.69 0.78 038
CTQp = 50
stream width {m) 24
gradient{%) 13
watcr temperature (C) ) 5
substrate particle size (%) ! boulders (>12) 10

mbble (3-12) 35

gravel (125 - 3) 45

fines (< 0.125) 15
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MACROINVERTEBRATE _ DATA

LIBBY CREEK

STATION 3 - 10/20/88
Taxon - |samplel | sample2 | sample3] SUM 1%RA! MEAN BT. DEV
COLEQPTERA | 3% 83
Hetedimnius corpuleatus 4 12 7 23l 3% 1.7 4.0
Narpus coacolor 0 1 0 1l 0% 03 0.6}
Opfioservus sp. 0 1 1] 0% 0.3 0.6
DIPTERA 3%! 90
Thiencmannimyia group 2 1 6 9 1% 3.0 2.6
Brilfia sp. 1 0 0 i 0% 03 0.6
EukiefYeriella spp. 0 1 0. 11 0% 03 0.6
Rbheocricotopus sp. 0 1 0 11 0% 0.3 0.6
Syrnorthocladius sp. 0 0 1 1 0% 03 0.6
Phaenopsectra sp 0 1 0 1 0%, 0.3 0.6
Antocha sp. 0 2i 3 5| 1% 17 1.5
Dicranot sp. 3 ol 0 30 0wl S 1.0 1.7
Hexatoma sp. 1 0 2 3| 0% 1.0 1.0
Pericoma sp. 1 0 1 2L 0% 0.7] 0.6
|
EPHEMEROPTERA l 55%! 1613
Ameletus spp. 2 1; 1| 4 0% - 13 0.6
Bactis bicaudatus 7 18| 14 39| 4% 13.0 5.6
Ephemerella infrequens 4 14 15 33 A% 11.0 6.1
Drunella doddsi 3 32 18 531 6% 177 14.5
Serratella_tibialis 0 1} 0 i 0% 03 0.6
Cinygmula_spp. 62 109 74 245\ 28%; 817 24.4
Epeorus deceptivus 0 5 3 8 1% 2.7 25
Rhithrogena spp. 9 56 34 99 11% 330 23.5
Paraleptophiebia spp. 0 0 2 2.' 0% 0.7 1.2
1

PLECOPTERA 30% 89.3
Mepgarcys sp. 0 0 1 11 0% 0.3 0.6
Skwala sp. 1 0 2 -3 0%, 1.0 1.0
Doropeuria theodors 0 3 1 4 0% 13 i.5
Chloroperlinae 23 46 38 107 12% 35.7 11.7
Visoka sp. 7 1 3 1 51 1% 1.7 12
Zapada sp. 1 0 4 1 5 1% 1.7 2.1
Doddsia sp. 26 62, 41 129| 15% 43,0 18.1
Perdomyia sp. 4 2 8 14 2% 4.7 31
TRICHOPTERA 9% 253
Arctopsyche grandis 3 S 3 11 1% 3.7 .2
Hydropsyche {Ceratopsychd 1 10 18 290 3% 9.7 8.5
Rbyacophila Betteni gp. 2 3 0 5|\ 1% 1.7 1.5
Rbyacophila Bruaaea gp. 1 2 0 3 0% 1.0 1.0
Rbyacophila Coloradensis 0 1 0 1] 0% 03 0.6
Lepidostoma spp. 1 0 1 2| 0%l 0.7 0.6
Apatania sp. 0 1 0 1 0%l 03 0.6
Oligophicbodes sp. | 9 il 8 240 3% 80 1.0
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MACROINVERTEBRATE DATA

LIBBY CREBX STATION 3 - 10/20/88
Taxon | samplel | sample2 | sample3| SUM | %RA| MEAN KT. DEV.
TOTAL ORGANISMS 171 404 305 880 2933|  116.9
TAXA RICHNESS 23 28 27 38 26.0 2.6
SHAN. DIVERSITY 323]  341] 361 354 T 341 0.19
BIOTICINDEX 185] 162 173 1.70 i 173 0.12
EPT RICHNESS 17 21 20 29 [ 193 2.1
EPT / CHIR. I 53000 9625! 4057  59.14! " 633 29.2
BIOTIC COND. INDEX | . 105.8
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shore (m) 1 02! 1.2
depth (m) 035 035 035
velocity  (ft/s) 1320 099 1.12
CIQp= 50 I
stream width (m) ' 15’l l
gradient(%) 12!
water temperature (C) 3
substrate particle size (%) |bouiders (>12) 10}

rubble (3 - 12) 65!

gravel (125 - 3) 20

fines (< 0.125) 3
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 4 - 10/19/88
Taxon 1 samplel | sample2 sampic3| SUM | %RA! MEAN ET. DEV.
COLEOPTERA 1% 0.7
Heterlimpius corpulentus 0 i 0 1i 0% 0.3 0.6
Laraavara 1 0 0 0% 03 0.6
]
DIPTERA ' 3%; 3.0
Cricotopas spp. 0 0 1 1 0%l 03 0.6
Pamametriocoemus sp. | 1 "0 1 2l 1% 0.7 0.6
Paraphacnocladios sp, | 0 0 1 il 0% 0.3 0.6
Orthocladius spp. i 0 0 1 1] 0% 03 0.6
Micropsccira spp. 0 1 0 1l 0% 03 0.6
Antocha sp. 0 0 1 1] 0% 0.3 0.6
Dicranoia sp. 1 0 1 2l 1% 0.7 0.6
EPHEMEROQPTERA 63% 66.0
Ameletus spp. 0 3 0 3l 1% 1.0 1.7
Buetis bicaudarus 10 6| 14 30| 10% 10.0 4.0
Epbemerella infrequens 7 7 6 200 6% 6.7 0.6
Drunella doddsi 6 2 8 16! 5% 53 3.1
Scrratcila_tibialis 0 1! 0 11 0% 0.3 0.6
Cinygmula spp. 26 22 15 63) 20% 21.0 56
Epeorus deceptivus 1 0 1 2 1% 0.7 0.6
Rhithrogena spp. 19 16 24 591 19% 19.7 4.0
Paraleptophlebia spp. 2 1 1 44 1% 13 0.6
| PLECOPTERA 26% 273
Perlidae 0 1 1 2l 1% 0.7 0.6
Chioropetlinae 11 12 5 28" 9% 9.3 3.8
Visoka sp. ? 2 0 1 31 1% 1.0 1.0
Zapada sp. 1 2 7 0 9 3% 3.0 3.6
Doddsia sp. 15 16 8 39 12% 13.0 4.4
Perlomyia sp. 1 0 0 i 0% 03 0.6
TRICHOPTERA 7%! 73
Arctopsyche grandis 3 3 6 12| 4% 4.9 1.7
Parapsyche elsis 1 1 0 2 1% 0.7 0.6
RbEyacophila Aagelita gp. 1 0 0 1l 0% 03 0.6
Rbyacophila Betteai gp. 0 1 0 H 0% - 03 0.6
Rbyacophila Brunnea gp. 0 1 0 1 0% 03 0.6
Rhyacophila verrola 0 1 0 1, 0% 03 0.6
QOligopblebodes sp. 1 2 0 3 1% 1.0 1.0
Wormaldia sp. | 1 0 0 1l % 03 0.6
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 4 - 10/19/88

Taxon t samplel | sample2 | sample3| SUM |[%RA| MEAN ET. DEV]
TOTAL ORGANISMS 112 105 96 313 104.3 8.0
TAXA RICHNESS 20 20 18 32 193 1.2
SHAN. DIVERSITY 3.43 3.50 333 3.61 3.42 0.09
BIOTICINDEX 1.60 1.57 1.73 1.63 1.63 0.03
EPT RICHNESS i7 i8 12 27 15.7 3.2
EPT / CHIR. | 108.001 103.00( 2250 50.17 T1.8 48.0
BIOTIC COND.INDEX | ] 116.8
ID's by D. McGuire & P. Wilkinson .
PHYSICAL DATA
distance from shore (m) 12 11 4
depth {m) 0.2 0.25 0.2
velocity  (ft/s) - 0.95 0.83] 0.6
CTQp = 50
stream width () 24
_gradient (%) 2
water temperature (C) 3|
substrate particle size (%) | boulders (>12) 10

rubble (3 - 12) 45

gravel {125 - 3) 30 |

fines (< 0.125) 15] !
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 5 - 10/18/88 -

Taxon samplel | sample2 | sample3] SUM | %RA] MBAN ST. DEV
COLEOPTERA 3% 23

| Heterlimgius corpulentus -5 0 1 6 3% 2.0 2.6
Laraavara 1 0 1| 0% 03 0.6
DIPTERA 6% " 43
Thicnemanaimyia group 2 1 0l 3 1% 1.0 10
Papmettiocnemus sp. 0 1 3 44 2% 13 15
Rhevcricotopus sp. 0 0 1 1l 0% 03 0.6
Psuedoorthocladius sp. 1 0 0 1] 0% 03 0.6
Micropsccira spp. 1 0 0 1l 0% 03 0.6

_{ Dicranota sp. 1 1 0 20 1% 0.7 0.6
Hexatoma sp. 0 0 1 L, 0% 03 0.6
EPHEMEROPTERA 46% 34.3
Ameletus spp. 0 0 1 1 0% 03 0.6
Bactis bicaudatus 6 10 5 21 9%, 7.0 2.6
Ephemereila infrequens 0 1 1 ' 1% 0.7 0.6
Drunella doddsi 0 1 2 3l 1% 1.0 1.0
Cigyemauvla spp. 19 22, 20 61 27%! 203 15
Rbithrogena spp. 1 5 8 14 6% 4.7 35
Paraleptophlebia spp. 1 0 0 1l 0% 0.3 0.6
PLECOPTERA v 32% 24.0
Doroneuria theodora 1 0 [} 1| 0% 03 0.6
Chloroperlinae 10 14 6 30| 13% 10.0 4.0
Visoka sp. ? 0 0 2 2l 1% 0.7 12
Zapada sp. 1 0 0 1 1, 0% 03 0.6
Doddsia sp. 9 11 15 35| 16% 11.7 3.1
Yoroperla brevis 2 0 0 2l 1% 0.7 1.2
Perfomyia sp. 0 0 1 1 0% 03 0.6
TRICHOPTERA - 13%i 9.3
Arctopsyche grandis 1 1 3 sl 2%l 1.7 1.2
Parapsyche elsis 0 2 0 2 1% 0.7 1.2
Rbyacophifa Betteai gp. 1 0 1 . 2 1% 0.7 0.6
Rbyacophila Bruanea gp. 0 1 0 L1 0% 03] 06
Rhyacophila oreta 0 1 1 20 1% - 0.7 0.6
Rhyacophila Sibrica gp 1 1! 1 3 1% 1.0 0.0
Rhbyacophila vagtita 2 0 0 2l 1% 0.7 12
Lepidostoma spp. 0 1 0 1l 0% 0.3 0.6
Oligophicbodes sp. 2 0 3 st 2% 1.7 1.5
Glossosoma sp. 0 2 2 44 2% 13 1.2
Woamnaldia sp. 0 0 ! 1y 0% 03 0.6
ANNELIDA 0% 03
Lumbricidae 0 0 1 ‘1 0% 03l . 06
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MACROINVERTEBRATE _DATA

LIBBY CREEX

STATION 5 - 10/18/88

Tazon samplel | sample2 | sample3| SUM | %RA|[ MEAN S5T. DEV.
TOTAL ORGANISMS 67 76 81 224 74.7 711
TAXA RICHNESS 19 17 23 35 19.7 31
SHAN. DIVERSITY 342 31 3.67 - 370 3.40 0.28
BIOTICINDEX 2.09 1.70 1.85 . 1.87] 1.88 0.20
EPT RICHNESS 13 14 18 290 15.0 2.6
EPT / CHIR. 14.00] 3650 1825 20,20 22.9 12.0
BIOTIC COND. INDEX 115.4
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA '
distance from shore (m) 1 4 4
depth (m) 0.15 033 0.25
velocity  (ft/s) 062 042 0.71
CTQp= J 50
stream width (m) 11
pradient (%) 3
water temperature (C) 5
substrate particle size (%) | boulders {>12) 10

rubble (3 - 12) 45

gravel (L1125 - 3) 30

fines (< 0.125) 15
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- MACROINVERTEBRATE. DATA
LIBBY CREEK : - STATION 8 - 10/18/88
Taxon samplel | sample2 { sample3] SUM | %RA{ MEAN ET. DEV
DIPTERA 5% 33
Brillia sp. 1 2 1 4 2% 13 0.6
Parametriocnemus sp. 0 2 0 2l 1% 0,7 1.2
Dicranota sp. 1 1 1 3 2% 1.0 0.0
Qreogeton sp. 0 0 1 1L 1% 03 0.6
EPHEMEROPTERA 53% 343
Ameletus spp. 0 2 1 3l 2% 1.0 1.0
Bactis bicaudatus 1 1 4 6 I% 2.0 1.7
Drugella doddsi 0 3 1 4 2% 13 15
Cinygmuls 3pp. 10 29 30 09 36% 23.0 113
Rhithrogena spp. 3 10 21! 11% 7.0 36
PLECOPTERA 35% 223
Megarcys sp. 0 1 3 4 2% 13 1.5
Doroneuria theodora 0 0 2 2l 1% 0.7 1.2
Chloropeslinac 2 1 6 9  5%| 3.0 26
Zapada sp. 1 1 0 0 1. 1% 0.3 0.6
Doddsia sp. 6 20 25 511 26% 17.0 9.8
TRICHOPTERA T% 43
Arctlopsyche grandis 0 0 3 3 2% 1.0 1.7
Parapsyche elsis 0 1 1 2| 1% 0.7 0.6
Rhyacophifa Betteni gp. 0 1 1 2 1% 0.7 0.6
Rhyacophila verrula 0 0 1 i 1% 03 0.6
Rhyscophila Sibrica gp 0 1 1 20 1% 0.7 0.6
Glossosoma sp. 0 1 2 3l 2%| 1.0 1.0
N

ANNELIDA 1%i 03
Lumbricidae 1 0 0 1l 1% 03 0.6
TOTAL ORGANISMS 26 74 94 194 64.7 349
TAXA RICHNESS 9 15 18 21 140 4.6
SHAN. DIVERSITY 2.57 2.67 3.01 2.96 2.75 0.23]
BIOTICINDEX 2.04 1.99 1.84 1.92 1.96 0.10
EPT RICHNESS 6 iz 15 20 11.0 4.6
'EPT / CHIR. : 23.00] 17.25| 91.00 30.50 438 41.0
BIOTIC COND. INDEX 126.1
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shore (m) 2 29 ‘1.8
depth (m) 0.25 0.3 0.135
velocity  (Ft/fs) 0.71 12 0.79
CTQp = 50
stream width (m) 14
gradient (%) 231 -
water temperature (C) 4
substrate particle size (%) | boulders (>12) 5

rubble (3 - 12) 25

gravel {125 - 3) 50

fines (< 0.125) 20
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 10 - 10/18/88

Taxon 1$amplel | sampchi sample3 SUM ‘ %RA| MEAN ST. DEV
N R - -
! i J ]
DIPTERA | | | 6%i 93
Krenopelopia sp. ? ! 0 1! 0 1 0% 0.3 0.6
Brillia_sp. } 1 L 1 3 1% 10l 00
Parmmetriocnemus sp. | 0 0 7 7 1% 23 4.0
Paraphaenociadius sp. [ 1] ol 1 11 0%l 0.3 0.6
Heterotrissocladivs sp ! 0] ol 1 1 0% 0.3 0.6
Rheocricotopus sp. i 1 3 0 4. 1% 13 1.5
 Tvetenia sp. i 1 0] 0 1. 0% 0.3 0.6
Micropsectra spp. ' 1 0 2 3 1%l 1.0 1.0
Dicranota sp. ! 0 0i L 1 0% 0.3 0.6
Pedicia sp.? ! 0 0 1 1, 0% 0.3 0.6
Oreogeton sp. ! 0 0 Sir 51 1% 1.7r 2.9
I ; . | i
EPHEMEROPTERA ' ': 1 U4Asm 71T
Ameletus spp. P 0 6 13 19:  4%! 6.3 6.5
Buetis bicaudatus i 12 17; 261 55i 11%! 18.3 71
Druneifa doddsi | 0 01 1 1i 0% - 03 0.6
| Cinyamula spp. ! 7 31! 67 1050 22%, 3500 302
Epeorus deceptivis 1 2 0i B 2l 0% 0.7 1.2
Rbithrogena spp. ! 3l | 12 231 5%i 7.7 4.5
Paraleptophlebia spp. i 0l 1! 9i 10i 2% 3.3! 4.9
i 1 i 1 L
PLECOPTERA - [ v | 40%:.  63.3
Doroneutia theadora i 0 o 1i 1: 0% 0.3i 0.6
Chloroperinae i 34 391 ! 114! 24% ° 3801 3.6
Capuia_gp. i 1 1 1 3 1% 100 00
Visoka sp. ? ; 2 3i 4 9 2% 3.0| 1.0
Zapnda sp. 1 f 5l 9 14 28| 6% 93| 4.5
Doddsia sp. [ 6 8l 7l 21l 4% 7.0! 1.0
Despaxia sp. I 3 1i 2! 6 1%| 2.0 1.0
Perlomyia sp. i 1 0 0 1i 0% 0.3 0.6
Yoraperfa brevis { 2 5: 0 ! 1%1I 2.3 2.5
! . I ' :
TRICHOPTERA ! T | 10%: 15.7)
Parapsyche elsis i 4| 1 5 100 2%; 3.3] 2.1
Rhyacophifa Betteni gp. | 0 ol 3 3 1% 1.0 1.7
Rhyacophils Brugnea gp. | 1 0! 0 1 0% 03 0.6
Rhyacapbifa verrula ' 2 0! 4 6 1%| 2.0 2.0
Rayacophila Sibrica gp 1; 1; 0 2 0% 0.7 0.6
Rhyacophila Hylinata gp | 0i ol 1 U owl 03 0.6
Lepidostoma spp. 0 ol 1 1 0%, 0.3 0.6
Neothremma sp. i 0 1; 1, 21 0% 0.7 0.6
Chyranda sp. ! 0 1! ol 1 0%i 0.3 0.6
Glossosoma sp. : 6 11 2| 19 4%i 63 4.5
Wormaldia sp. ' 0! o 1! 1 0% 031 06
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. MACROINVERTEBRATE DATA ‘
LIBBY CREEK STATION 10 - 10/18/88

Taxon i samplel | sample2 | sampic3] SUM | %RA! MEAN ST. DEV
] t !
1 1 ]
i ! i ; i
TOTAL ORGANISMS | 96 149 235 4801 | 1600}  70.1
TAXA RICHNESS ! 21 20 29 38! I 233 4.9
SHAN. DIVERSITY [ 342 332, 358 3.69 ! 3.44 0.13
BIOTICINDEX P 108 122; 150 133 i 1.27 0.21
EPT RICHNESS [ 17l 17! 21 31 I 183 23
EPT / CHIR. ! 23.00] 2880! 17.92 21.48! b 232 5.4
BIOTIC COND.INDEX | : 116.4! :
ID's by D. McGuire & P. Wilkinsoa| - i i
PHYSICAL DATA ! ! B i
distance from shore (m) _ 3 4 0.2 ! 5
depth (m) ' 0.25]  0.25] 0.1 i :
velocity (Ft/s) {052 04 034 i |
CTQp = ! [ ! i 50 ;
stream width (m) ‘ i E ! 8! i
gradient (%) | 'l I 35, ; |
water temperature (C) [ - ! ! 3| i {
substrate particle size (%) | boulders (>12) | i 301 | [
Trubble (3 - 12) ! 54 i
jgravel (125 - 3) ; 10 ;
!fines {< 0.125) | 1}
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 11 - 10/18/88
Taxon | samplel i sample2 ! sample3| SUM | %RAi MEAN ST. DEV
1 | {
] ! i
I L Ir i i
DIPTERA I ! | 20%i 233
Paramerina sp. 7 f 0 0! 1 U 0% 0.3! 0.6
Monodiamesa sp. ' 4 0! 36 40! 11%. 13.3] 197
Pagastia sp . 1 0 0 1, 0% 03! 0.6
Brillia sp. ! 0 | ol 1 0%t 03! 0.6
Bryophaenocladivs sp. | 0| 1! 0 1 0% 0.3/ 0.6
Pammetriocnemus sp. | 2 8 1 11! 3% 3.7 3.8
Zalutshia sp. | 0 1 0 L 0% 0.3 0.6
Polvpedilum spp. i 0l 0 1 1! 0% 03 0.6
Micropsectra spp. i 3 2 0 s 1% 1.7 1.5
Dicranota sp. ! 0 1; 0 1. 0%, 03 0.6
Hesperocogopa sp. ! 0 0; 2! 2 1%t 0.7 1.2
Chelifera sp. ! 1i ol 0 1 0% 0.3i 0.6
! Oreogeton sp. ? 1 0! 1 2 1%, 0.71 0.6
Certatopogonidae ; 0 0 2; 20 1%: 0.7] 1.2
| ! ; i i
EPHEMEROPTERA i i ! | 56% 66.7:
Ameletus spp. ! 251 0! 36! 61! 17%' 20.3 18.4
Baetis bicaudatus | 3 0} 0l 3 1%i 1.0 1.7
Ciaygmula spp. { 95 151 1 121! 34%: 403 47.4
Kmthrogena spp. | 8 1! 1 100 3% 331 4.0
Paraleptophichia spp. ! 2 3 0 5, 1% 17, 15
L : i ! H
PLECOPTERA I ; | i 16%: 19.0;
Chloroperlinac ! 16 3 5; 24\ % 8.0| 7.0
Visoka sp. ? ! 0 L - o 1 0% 03 05|
Zapada sp. 1 | 1 3 1l 5 1% 1.7 1.2
Despaxia sp. | 2i 0i 0l 2 1% 0.7 1.2
Yoraperla brevis { 14! 5 6 251 7% 83 4.9
| H [
1 I 1 []
TRICHOPTERS . : L T 20;
Parapsyche clsis | 0 1 0 11 0% 0.3 0,6
Rhyacophila Bruanea gp, | 1 ol 0 1 0% 0.3 0.6
Rbyacaphila verrula ! 21 3! 0 5. 1%, 1.7 15
| Rbyacophila vagrita I 1 0) 0 11 0% 0.3 0.6
Ecclisomyia sp. i 9 0l 0 o 3% 3.0 5.2
Homophylax sp. | 1l o 1 20 1% 0.7 0.6
Neothremma sp. 3 i 0 L 1% 1.7 1.5
! ! 1
ANNELIDA | | 1%l 1.7
Enchytracidace ! 2 0l 0 20 1% 0.7 12
Tubificidae l 1] 0, 2 3 1% 1.0 1.0
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 11 - 106/18/88
Taxon }samplcl samplcz'jrsamplcs SUM %RA} MEAN ST. DEV!
[ 1
i | :
TOTAL ORGANISMS | 198 Su 107 356 | 1187 74.2
TAXA RICHNESS = 23 16 15 33! I 180 44
SHAN. DIVERSITY | 287 3371 2.60] 337, P 295 039
BIGTICINDEX L L7 2127 3.40: 2281 P 241 0.88
EPT RICHNESS f 15 10! 7! 21 : 10.7 4.0
EPT / CHIR. i 1830] 2851 156 4.531 i 76 9.3
BIOTIC COND.INDEX | ; 84.0} :
ID's by D. McGuire & P. Wilkinson ] | i
PHYSICAL DATA | i 1 |
distance from shore (m) ,r 1 1 2 ' :
depth (m) i 030 025 015 i !
velocity (ft/s) | 037 032, 0.8 . :
CTQp = i | i [ 50! é !
stream width (m) ! : | 7! :
gradient (%) { : 4i ;
water temperature (C) ! ! 5 ; |
substrate particle size (%) | boulders (>12) | 20i i i
rubble 3-12) | 30! ! !
jgravel (125 - 3) | 30i ;
|fines (< 0.125) | i 20! !
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MACROINVERTEBRATE DATA

BAST FORK ROCK CREEK

STATION 1 - 10/17/88

Taxon sample! | sample2 | sampie3| SUM | %RA| MEAN BT. DEV
COLEQPTERA 3% 2.7
Heterfimnigs corpulentus 1 0 0 1l 1% - 03 0.6
Laraavara 3 2 0 5 3% 1.7 15
Dytiscidae 0 2 0 20 1% 0.7 12
DIPTERA % 53
Thicnemannimyia proup 1 0 1 2l 1% 0.7 0.6
Birillia sp. 4 1 1 6l 3% 2.0 1.7
Tvetenia sp. 1 0 0 i 1% 0.3 0.6
Rheotanytarsus sp. 2 1 0 3 2% 1.0 1.0
Micropsectra spp. 1 0 0 11 1% 0.3 0.6
Antocha sp. 0 2 0l 2l 1% 0.7 12
Hexatoma sp. 0 1 0 1l 1% 0.3 0.6
EPHEMEROPTERA 29%|  16.7
Ameletus_spp. 4 7 4 151 9% 5.0 1.7
Baetis bicaudatus 0 1 0 1 1% 0.3 0.6
Dranella doddsi 0 0 1 1 1% 0.3 0.6
Scrratcfla Gbialis 0 1 0 1l 1% 03 0.6
Cigygrmula spp. 4 6 7 17; 10% 5.7 1.5
Rbhithropena spp. 5 2 6 13t 7% 43 2.1
Paraleptophichia spp. 0 2 0 2l 1% 0.7 1.2
PLECOPTERA 30% 17.7
Meparcys sp. 1 0 5 6l 3% 2.0 ‘2.6
Doroneusia theodora 6 1 14 211 12% 7.0 6.6
Chloroperlinae 1 0 3 4 2% 1.3 1.5
Capnia gp. 1 0 0 1 1% 0.3 0.6
Zapada sp. 1 6 2 5 131, 7% 43 2.1
Zapada cinctipes 6 1 1 8 5% 2.7 2.9
TRICHOPTERA 27% 15.7
Arctopsyche grandis 4 0 8 12]- 7% 4.0 401 -
Parapsyche elsis 2 0 1 3 2% 1.0 1.0
Rhyacophila Betteni gp. 0 0 1 1l 1% 0.3 0.6
Rbhyacophila Brunnea gp. 0 1 0 1 1% 0.3 0.6
Lepidostoma spp. 10 2 2 14 8% 4.7 4.6
Agmaylea sp. 1 0 1 2 1% 0.7 0.6
Apatagia sp. 1 0 1 2l 1% 0.7 0.6
Ecelisomyia sp. 1 0 0 1 1% 0.3 0.6
Oligophlcbodes sp. 1] 2 0 2f 1% 0.7 1.2
(lossosoma sp. 2 0 6 8 5% C 27 31
Dolophilodes sp. 0 0 1 11 1% 0.3 0.6
MOLLUSCA
Sphaeriidag .0 1 0 1 1% 03 0.6
g - . 1
|
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MACROINVERTEBRATE _ DATA

EAST FORK ROCK CREEK

STATION 1 - 10/17/88

Taxon

SUM | %RA{ MEAN ST. DEV.

samplel | sample2 | sample3
TOTAL ORGANISMS 68 38 69 175 583 17.6
TAXA RICHNESS 23 19| 19 '35 203 23
SHAN. DIVERSITY 4.12 3.9 3.70 439 “3.91 0.21
BIOTICINDEX 1.65 1.87 133 1.57 1.62 0.27
EPT RICHNESS 16 12 17 28 15.0 2.6
EPT / CHIR. 6.11] 14001 33.00 11.461 | 17.7 138
BIOTIC COND. INDEX 104.2
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shorg {m} 3 2 5
depth (m) 03 0.15 0.4
velocity  (ft/s) 131  0.47 0.91
CTQp = 50
stream width (m) 15
gradient (%) 2 I
water temperature (C) 7.5 ;
substrate particie size (%) | boulders (>12) 30 |

rebble (3 - 12) 55

pgravel (125 - 3) 10

| fines {< 0.125) 5
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MACROINVERTEBRATE DATA

EAST FORK ROCK C

REEK

STATION 3 - 10/17/88

kick samples, 1 meter, 45 seconds.

[
0]
w

Taxon samplel | sample2|sample3| SUM ! %RA| MEAN ST. DEV.
i i
COLEOPTERA 3% 34.0
Dytiscidae 0 0 1 1 . 0% 0.3 0.6
Helophorus sp. 0 0 1 1l 0% 03 0.6
Hydrobius sp. ? 1 0 1 2 0% 0.7 0.6
Lara avara 3 3 0 6 0% 2.0 1.7
Cleptelmis ornata 45 14 4 63| 2% 21.0 21.4
Zaitzevia parvula 14 15 0 29 1% 9.7 8.4
DIPTERA | 3% 39.7
Thienemannimyia group 32 18! 4 4 1% 18.0 14.0
Macropefopia sp. 1 0 0 1 0% 03 0.6
Brillia sp. 4 1 2 N % 23 1.5
Paraphacaocladius sp. 10 1 i 12 0% 4.0 5.2
Symposiocladius sp. ? 1 1 0 2! 0% 0.7 0.6
Rheotanytarsus sp. 14 6 5 25| 1%, 83 4.9
Micropsectra spp. 1 0 1 2 0%l 0.7 0.6
Antocha sp. 0 0 1 11 0% 03 0.6
Tipula spp. 4 0! 0 4 0% 13 2.3
Pericoma sp. 1 4 1 6 0% 2.0 1.7
Simulivm  sp. 0 0 1 11 0% 0.3 0.6
Certatopogonidac 4 0 0 4 0% 13 23
EPHEMEROPTERA 14% 1843
Ephemerella infrequens 2 7 13 2 1% 73 5.5
Drunella spinifera 2 0 2 41 0% 1.3 1.2]
Scrratella bbialis 2 0 1 3 0% 1.0 1.0
Cigyzma sp. ? 1 1 6 8 0% 2.7 2.9
Paraleptophlcbia spp. 302 135 79 516l 13% 172.0 116.0
PLECOPTERA 3% 38.0
Skwala sp. 0 0 1 1 0% 0.3 0.6
Isoperfa ebria 7 12 18 13 431 1% 14.3 32
Chloroperlinae 9 12| 46 67 2% 23] 206
Capnia_gp.” 1 0; 0 1 0% 0.3 0.6
Visoka sp. 7 0 0 1 1l 0% 03 0.6
Zapada sp. 1 1 0 0 1l 0% 03 0.6
TRICHOPTERA 5% 70.3
Rhyacophila Brugnea gp. 29 8 9 46 1% 153 11.8
.Lepidostoma spp. 3 31 0 34 1% 113 17.1
Hydroptila sp. 22 17 15 54 1% 18.0 3.6
Apatapia sp. 1 1 3 S| 0%, 1.7 1.2
Dicosmioecus gilvipes 1 0 0 11 0% 03 0.6
Limnephilus sp. ? 0 0 1 1l 0% 0.3 0.6] .
| Polycentropus sp. 0 5 1 6 0% 2.0 2.6
Dolophilodes sp. 2 0 3 5| 0% 1.7 135
Micrasema sp. 35 17 7 59 1% 19.7 14.2




MACROINVERTEBRATE _DATA

BAST FORK ROCK C

REEK STATION 3 - 10/17/88
kick samples, 1 meter, 45 seconds.
Taxon _ |samplel|sample? |sample3| SUM | %RA{ MEAN BT. DEV/|
i

MEGALOPTERA
Sialis sp. 1 5 0 6l 0% 2.0 2.6
MOLLUSCA
Sphaeriidac 2400 400 63 2863 1% 9543} 12633
Lymnaidae 0 3 3 6 0% 2.0 1.7
Physidae 0 0 1 1] 0% 0.3 0.6

[ | :
ANNELIDA 1%! 14.7
Lumbricidae 2 0 0 2 0% 0.7 12
Lumbriculidae 21 11 6 38 1% 12.7 76
Glossiphoniidae 3 0 1 4 0% 13 1.5
OTHER
Turbellaria 8 16 4 28! 1% 93 6.1
TOTAL ORGANISMS 2995 750 302 4047 134901 1443.0
TAXA RICHNESS 36 25 34 46 31.7 59
SHAN. DIVERSITY 132 2.60 3.55 1.89 2.49 1.12
BIOTICINDEX 6.88 539 338 6.34 5.21 1.77
EPT RICHNESS 15 10 15 24 133 2.9
EPT / CHIR. 6.16 B.70{ 14.69 7.90 9.9 4.4
BIOTICCOND. INDEX | 749
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shore {m) 4 2.6 3.2
depth (m) 0.5 0.33 0.4
velocity  (ft/s) 0.71 0.35 0.45
CTQp=" 53
stream width (m} 8
 pradient (%) 1
water tcmperature (C) 7
substrate particle size (%) | boulders (>12) 25

rubble (3 - 12) 35

gravel ({125 - 3) 25

fines (< 0.125) 13
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MACROINVERTEBRATE DATA

EAST FORK ROCK C

* EXCLUDING 2863 SPHAERIIDAE .

__STATION 3 - 10/17/88

kick sampies, 1 meter, 45 seconds,

Taxon %RA| MEAN ST. DBV
COLEQPTERA . 9% 34.0
Dytiscidae 0 0 1 1] 0% 0.3 0.6
Helophorus sp. 0 0} 1 1 0% 0.3 0.6
Hydrobius sp. ? 1 0 1 2] 0% 0.7 0.6
Lara avara 3 3 0 6 1% 20 1.7
Cleptclmis omata 45 14 4 631 5% 210 21.4
Ziitzevia parvula 14 15 0 29 2% 9.7 84
DIPTERA 10% 39.7 -
Thienemannimyia group 32 8 4 54 5% 18.0 14.0
Macropelopia sp. 1 0 0 1i 0% 0.3 0.6
Brillia sp. 4 1 2 N 1% 23 15
Paraphaenocladius sp. 10 1 1 12t 1% 4.9 5.2
Symposiocladius sp. ? 1 1 0 2l 0% 0.7 0.6
Rbeotanytursus sp. 14 6 5 251 2% 83 4.9
Micropsectra spp. 1 0 1 2l 0% 0.7 0.6
Antocha sp. 0 0 1 1l 0% 03 0.6
Tipula spp. 4 0 0 4 0% 13 2.3
Pericoma sp. 1 4 1 6 1% 2.0 1.7
Simulium sp. 0 ) 1 1} 0% 0.3 0.6
Certatopogonidac 4 0 0 4 0% 13] 23
EPHEMEROPTERA 47% 1843
Ephemerella infrequens 2 7 i3 221 2% 7.3 5.5
Druncila spigifera 2 0 2 4 0% 13 - 12
Scrratclls tbialis 2 0 1 3 0% 1.0 1.0
| Ciayema sp. 7 1 1 6 8 1% 2.7 2.9
Paraleptophichia spp. 302 5 79 516] 44% 172.0f 1160
PLECOPTERA 10% 38.0
Skwala sp. 0 0 1 11 0% 03 0.6
Isoperia ebrma ? 2 18 13 3l 4% 14.3 32
Chloroperlinae 9 12 46 6l 6% 223 - 206
Capnia gp. 1 0 0 1] 0% 0.3 0.6
Visoka sp. ? 0 0 1 Il 0% 0.3 0.6
.| Zapada sp. 1 i 0 0 1] 0% 0.3 0.6
TRICHOPTERA 18% ‘703
Rbyacophila Brunpea gp. 29 - 8 9 46! 4% 153 11.8
Lepidostoma spp. -3 A 0 M % 113 171
Hydroptila sp. 2 17 5 54| 5% 18.0 3.6
Apatania sp. 1 1 3 5| 0% 1.7 1.2
Dicosmoecus gilvipes 1 0 0 1 0% 03 0.6
Limnephilus sp. ? 0 0 1 11 0% 03 0.6
Polycentropus sp. 0 5 1 6] 1% 2.0 2.6
Dolophilodes sp. 2 0 - 3 5 0% 1.7 15
Micraserna sp. 35 17 7 9 5% 19.7 142

A




MACROINVERTEBRATE DATA

EAST FORK ROCK CREEK

STATION 3 - 10/17/88

* EXCLUDING 2863 SPHAERIIDAE .

kick samples, 1 meter, 45 seconds.

Taxon samplel | sample2 | sample3| SUM | %RA| MEAN ST. DEV.
A

MEGALOPTERA

Sialis sp. 1 5 9 6l 1% 20 2.6

MOLILUSCA ‘

‘| Lymnaidae 0 3 3 6| 1% 2.0 1.7
Physidae 0 0 1 1] 0% 03 0.6
ANNELIDA 4% 14.7
Lombricidae 2 0 0 2 0% 0.7 12
Lumbricuiidac 21 11 6 38 3% 12.7 7.6
Glossiphoniidae 3 0 1 4 0% 13 135
QTHER
Tarbellaria 8 16 4 28| 2% 9.3 6.1
TOTAL ORGANISMS 595 350 239 1184 39471 182.2
TAXA RICHNESS 35 24 33 45 30.7 59
SHAN. DIVERSITY 3.02 344 3.55 347 3.33 0.28
BIOTICINDEX 235] 241 212 232 2.29 0.15
EPT RICHNESS 15 10 i5 24 133 2.9
EPT / CHIR. 6.16 8.70! 14.69 7.90 9.9 4.4
BIOTIC COND. INDEX 75.8
ID's by D. McGuire & P. Wilkinson
PHYSICAL DATA
distance from shore {m) 4 2.6 3.2
depth (m} 0.5 0.33 0.4
velocity  (ft/s) 0.71 0.35] 0.45

1CTQp = 53
stream width (m) 8
gradient {%) 1
water temperature (C) ' 7
substrate particle size (%) { boulders (>12) 25

. rubble (3 - 12) 35
gravel (125 - 3) 25
- fines (< 0.125) 15
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MACROINVERTEBRATE _ DATA

EAST FORK ROCK CREEK

STATION 4 - 10/17/88

kick samples, 1 meter, 45 seconds

Tazon samplel | sample2 | sample3| SUM | %RA{ MEAN ST. DEV
COLEOPTERA 2%l 1.7 }
nnidentified larva 0 1 0 1 0% 0.3 0.6
Staphylinidae 0| 0 1 1l 0% 0.3 0.6
Lara avara 0 0} 1 1 0% 03 0.6
Cleptelmis _ornata 1 ol 0 U 0% 03 0.6
Zaitzevia parvula 1 0| 0 1 0% 03 0.6
DIPTERA 21% 22.3

Bailia sp. 2 1 1 4 1% 13 0.6
Paraphaenociadius sp. 6 2 0 8. 2% 2.7 3.1
Psuedoorthocladius sp. 1 0 0 1l 0% 0.3 0.6
Tipula spp. 10 0 0 10 3%l 33 5.8
Hexatoma sp. 2 0 Q 2 1% 0.7 1.2
Oreogeton sp. 34 0! 0 34) 11% 113 19.6
Pericoma sp. 8l o 0 8l 2%: 2.7 4.6
EPHEMEROQPTERA 21% 223
Ameletus spp. 11 0 2 13! 4% 43 5.9
Baciis bicaadatus 0 1 1 2l 1% 0.7 0.6
Drunells spinifera 1 0 Q 11 0% 0.3 0.6
Cinyemuls spp. 5 18 3 36| 11% 12.0 6.6
Epeorus deceptivus 0 5 2 "N 2% 23 25
Cinyoma sp. 3 1 1 5| 2% 1.7 1.2
Paraleptophlebia spp. 1 0 2 31 1% 1.0 1.0
PLECOPTERA 4% 25.7
Megarcys sp._ 0 1 2 3 1% 1.0 1.0
Doroncuria theodora 0 1} 2 3 1% 1.0 1.0
Chloroperlinae 16 0 6 2 7% 73 8.1
Visoka sp. ? 7 5 6 18i 6% 6.0 1.0
Zapmia sp. 1 C 11 12 7 301 9% 10.0 2.6
Despaxia sp. 1 0{ 0 1 0%l 03 0.6
TRICHOPTERA 19% 203
Parapsyche elsis 4 7 4 15| 5% 3.0 1.7}
Rhyacophifa Betteni gp. 0 0 1 H 0% 0.3 0.6
Rbyacophila vagrita 1 Ol 0 1 0% 03 0.6
Rhyacophifa verrula 2 0 1 3 1% 1.0 1.0
Lepidostoms spp. 1 1 1 H 1% 1.0 0.0
Limnephilidae 1 0 1] 2l 1%l 0.7 0.6
Ecclisomyia sp. 1 0 0 11 0% 03 0.6
Cryptochia sp. 2 0 0 20 1% 0.7 1.2
Neothremma sp. 21 2 4 27l 8% 9.0 10.4
Anpagapetys sp. 1 2 2 5l 2% 1.7 0.6
Micrasema sp. 1 0’ 0 1l 0% 0.3 0.6
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MACROINVERTEBRATE DATA

BAST FORK ROCK CREEK

STATION 4 - 10/17/88

|

I

l

l

kick samples, 1 meter, 45 seconds

Taxon samplel | sample2 [sample3| SUM | %RA| MEAN ST. DEV
MOLLUSCA 1% 13
Sphaeriidae 2 0l 0 2l 1% 0.7 12
Lymnaidae 2 [ 0 2l 1% 0.7 12
! |
ANNELIDA 2%| 1.7
Lumbricidac 2 0 0 2 1%, 0.7 1.2
Lumbriculidae 2 1 0 ) 1% 1.0 1.0
|
QTHER
Turbellaria 32 3 0 35; 11% 11.7 17.7
i
TOTAL ORGANISMS | 196 64/ 61i - 321 107.0 7.1
TAXA RICHNESS 33 17! 21 41! 23.7 83
SHAN. DIVERSITY 405\ 332) 385 437 (374 0.38
BIOTICINDEX 2.53 1.45] 1.20 2.06 | 1.3 0.71
EPT RICHNESS . 18 12 18 28 I 16.0 3.5
EPT / CHIR. 9.891 18.00! 356.00 1531 28.0 24.6
BIOTIC COND. INDEX C 985
iD's by D. McGuire & P. Wilkinson
PHYSICAL DATA |
distance from shore (m) 0.1 0.15 2.5
depth {m) - 0.2 0.25 0.33
velocity (ft/s) -] 1.13 141 . 0.82
CTQp= ! | 50!
stream width (m) 5 H
gradient (%) | 15 I
water temperature (C) - | 7
substrate particle size (%) | boulders (>12) 75!
rubble (3 - 12) 20
gravel (125 - 3) 4 ,
fines (< 0.125) | 1l i
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APPENDIX 6.5 April, 1989 aquatic maéroinvertehrate data
and summary parameters by Montana Project area
creek and station ’



MACROINVERTEBRATE = DATA

BEAR CREEK STATION 1 - 4/21/89°
Hess sampler, 0.1 meter dia,, 171 micron aperture nctting
Taxos | samplel | sample2|sample3| SUM | %RA MEAN ST. DEV
| | |
COLEOPTERA [ l -1 1%l 1.3
Heterimnivs corpulentus | 1 ol 1 20 0%! 0.7 0.6
Cleptelmis ornafa f 0 0! 1 11 0% 0.3 0.6
Hydrophilidae j 1 0 0 1} 0% 0.3 0.6
| i i [
DIPTERA ! ! U g%l 197
Diamesa spp. : 0 OT; 1 [ 0% 0.3 0.6
Eukicfferiella spp. i 1 0l 2 3 0% 10l 10/,
Paraphaenociadius sp. i 0 1| 3 4 1%l 1.3 15!
Rheocricotopus sp. ! 6 2l 6 148 2% 4.7 23
Lopesciadius sp. | 0 0] 1 1] 0%, 0.3 0.6
OCrthocladias sp. i 0 0l 1 1 0% 0.3 0.6
Psuedoorthocladius sp. | 0 o 1 1 0%l 0.3 0.6
Tvetenia sp. ! 1 1! 0 2 %! 0.7 0.6
Micropsectra spp. ! 2 2 0 4 1% 13 12
Dicranota sp. i 1 9l 1 21 0%l 0.7 0.6
Hexatoma sp. I 0 ol 4 4 1% 1.3 2.3
Rhabdomastix sp. 0 0/ 1 I3 0.3 0.6
Chelifera sp. i 0 T 1 0% 0.3 0.6
Oreogeton sp. ; 0 [y 1 1 0%l 0.3 0.6
Prosimutivm  sp. f 4 2l 12 18t 2%l 6.0/ 5.3
Certatopogonidae L 0 1§ o! 4; 1%! o.3§ 0.6
i i | | i
EPHEMEROPTERA i i | | 64%i 1623
Ameletus spp. : 0 0i 1i 1! 0%l 0.3 0.6
Baetis bicaudatus ! 10 4 12 26 3%, 8.7 42
Ephemerella infrequens . 0 1 17 18{  2%] 6.0 9.5
Drunells coloradensis i 37 101 56 103] 14%i 343 23.1
Drunella doddsi i 12 4 14 300 4% 100 53
Cioygmula spp. : 62 14} 47! 123] 16%, 410 24.6
Epeorus spp. | 34 16) 68 118] 16%; 393 26.4
Rbithrogena spp. ; 23 39!_ 6 68l 9%2 22.7 16.5
PLECOPTERA i ! ! F19%] 487
Skwala sp. ; 1 0 0 1 0% 03 0.6
Perfodinac | 2 0i 5 7 1%i 23 2.5
Isoperta sobria ? 0 0! 1 1 0% 0.3 0.6
Doroneura theedora 1 0] 9 1, 0% 03 0.6
Chloroperlinae | 19 35; 21 751 10%|  25.0 8.7
Capaia gp. I 9 7 11 271 4%l 9.0 2.0
Podmosta sp.? : 1 1! 3 51 1%! 1.7 1.2
Zapada sp. 1 : 0 1, 2 3 0% 1.0 1.0
Visoka sp. i 0 0l 1 1 0% 03] . 06
Perlomyia sp. ! 7 10i 8 251 3%l 8.3 1.5
! E e




MACROINVERTEBRATE DATA

BEAR CREEK STATION 1 - 4/21/89
Hess sampler, 0.1 meter dia.,, 171 micron aperture netting
Taxon | samplel { sample2  sample3, SUM | %RA; MEAN ST. DEV
l ; | |
TRICHOPTERA i i | 1% 177
Hydropsyche(Ceratopsychd 1 ol 1 2l 0% 0.7 0.6
Rbyacophila Betteni gp. | 4 0l 3 7. 1%| 2.3 2.1
Rhbyacophila Broanea gp. | 0 0] 3 3L 0% 1.0 1.7
Rhyacophila Hyalinata gp.) 1 ol 0 1 0%l 0.3 0.6
Lepidostoma spp. % 1 2 3 6l 1% 2.0 1.0
Apatania sp. ! 1 1 0 2 0% 0.7 0.6
Ecclisomyia_sp. i 1 0 1 20 0% 0.7 0.6
_Qligophicbodes sp. | 20 4l 3 271 4%l 90i.. 95
(lossosoma sp. ' 1 1! 1 3! 0%! 1.0 0.0
ﬁ | L.
ANNELIDA i | L 1% 23
Lumbricidae i 0 41 2 6 1% . 20i 2.0
Lumbriculidae % 1] 0! 0 1 0% 0.3 0.6
I ; L
OTHER | : ] ; i
Ostracoda i 0 i 01 1 0%l 0.3 0.6
| ! I [
TOTAL ORGANISMS | 266 165 326 760 | 2523 81.4
TAXA RICHNESS ! 30 25i 38 49 i 31.0] 6.6
SHAN. DIVERSITY I 3670 3551 391 4.01 1 I 3711 018
BIOTICINDEX P 1260 0990 147 1.31} '124] 024
EPT RICHNESS : 21 16 23 31; . 20.0] 3.6
EPT / CHIR. i 2480  25.00i 19.20] 22.13| L 230 3.3
BIQTIC COND. INDEX ' i i 88.0 i
ID's by D. McGuire & P. Wilkiason f ; f
PHYSICAL DATA - | i | 5 : .
distance from shore (m) | 20 1 4 i ; i
depth (m) 035 031 035 ! i
velocity _(ft/s) ! 3 2 3 L !
CTQp= - | | ;‘ S0
stream width (m) | i i 151 ! |
gradient (%) f ! ! ! 3 !
water temperature (C) f ! ' | 2. !
substrate particle size (%) | boulders (>12) 20 ;
| rubble (3 - 12) i 1

fines (< 0.125)

I

i

a i
i 50t i

[ oravel (125 - 3) ! 25! '
| ;

i }

rained last night, stage gauge at 1.65 ft.,
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MACROINVERTEBRATE _DATA

iaEAR CREEK

STATION 2 - 4/17/89

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon !{samilel sampleZ!sampch SUM lr%RA‘I MEAN ST. DEV.
! | | |
DIPTERA - [ 1 | 35%  53.0
Thicnemannimyia group ! 0 1 0 1 0% 03 0.6
Krenopelopia sp. ; 1 1 0 2 0%) 0.7 0.6
Boreochlus sp. ; 0 0, 1 1] 0% 0.3 0.6
Brillia sp. ] 0 2 0 2l 0w 0.7 12
Chaetocladius sp. ! 0 0 1 1 0%l 0.3 0.6
Eukieffericila spp. : 0 2 0 2l 0%: 0.7 1.2
Paraphaenocladius sp. # 4 22 21 47] 0% 157 10.1
Rheocricotopus sp. i 0 8 32 400 9%l 13.3 16.7
Tvetenia sp. ! 0 ol 16 25! 5% 8.3 8.0
Micropsectra spp. ; 1 7 6 14] 3%, 4.7 32
Stempellina sp. ] 1 2| 2 5t 1%| 1.7 0.6
Dicranota sp. | 90 0l 1 1 0%l 0.3 0.6
Rhabdomastix sp. ! 0 1! 0 i 0% 0.3! 0.6
Oreogelon sp. ; 1 Oir 0 1 0%: 0.3i 0.6
Prosimulium sp. | 0 9| 2 110 2% 37 4.7
Certatopogonidae i 0 2l 3 51 1%i 1.7 1.5
l ! o ! !
| EPHEMEROPTERA ; ' H ' | 36% 54.0
Baetis bicaudstus ) 0 17! 12 291 6%l 9.7 8.7
Ephemereila infrequens ! 0! 0l 1 1 0%l 0.3 0.6
Drunelfa coloradensis ! 0 5! 6 11, 2%! 3.7, 3.2
Drunefls doddsi E 0 3 1 4 1% 1.3 1.5
Cinygmula spp. ; 4 31 18 73 16%i 243 18.0
Epeorus deceptivus ! 0 11! 12! 230 5%l 7.7 6.7
Rhithrogena spp. _ 4 ; 9| 21, 5%! 700 - 26
i i | i 1
PLECOPTERA | 3 i 1 T 25%|  38.7
Megarcys sp. i 0 1 0 U 0% 0.3! 0.6
Doroneuria theodora ! 0 1! 0 1, 0%, 0.3 0.6
Chloropetlinae ; 24 21 28 T3 16%| 243 3.5
Capnia gp. i 1 1 1 31 1% 1.0 0.0
Visoka sp. ! 0! 1i 7 8 2% 27 3.8
Zapada sp. 1 ! 0 5 4l 9 2% 3.0 2.6
Podmosta sp. ? ; 0 1; 0! 1 0% 0.3] 0.6
Doddsia sp. | 0 0i 2 2t 0%l 0.7! 12
Perlomyiz sp. || 2 5i 11 18! 4%!i 6.05 4.6
T [}
| i ! i
TRICHOPTERA ; '. — i 3% 47
Cheumatopsyche sp. I 0 2] 1 3 1%l 1.0 1.0
Lepidostoma spp. i 0 17 1 2 0%l 0.7 0.6
Chryandra sp. : 0 0 1 0%: 0.3 0.6
Ecclisomyia sp. . 0 0 1 1 0% 0.3 0.6
Glossosoma sp. ; 3 0l 4 7 2%i 231 2.1
l ’ i ?
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r MACROINVERTEBRATE DATA

BEAR CREEK STATION 2 - 4/17/89
Hess sampler, 0.1 meter dia., 171 micron aperture netting
Taxon !samplel sample2 | sample3| SUM : %RA; MEAN T. DEV
| | N
ANNELIDA r | | 1%l 1.7
Lumbricidae ! 0 1 0 1 o%l 0.3 0.6
Lumbriculidae M 0 1] 2 3 1% 1.0 1.0
Tubificidae { 0 0: 1 1 0% 0.3 0.6
] i i !
TOTAL ORGANISMS ! 49 183 228 456! I 1533 93.1
TAXA RICHNESS 11 31, 29 40, . BT 11.0
SHAN. DIVERSITY | 274]  410] 39 409 | 3.60 0.75
BIOTICINDEX. | 088 265i 273 2.52i | 209 1.05
EPT RICHNESS f 6 17 17 25! 133 6.4
EPT / CHIR. L 543]  213; 176 2.091 : 3.1 2.0
BIOTIC COND. INDEX | i | 83.3] 3
1D's by D. McGuire & P. Wilkinson i | | ]
PHYSICAL DATA | ! ! I ‘
distance from shore (m) : 4 3. 4 : |
depth (m) | 03 0.21 0.1 1 i i
velocity (ft/s) ' 1 0.751 0.5 J i
CTQp = ! P 50! !
stream width {m) i I ; 15, i
gradient (%) | i | i 2.5] i
| water temperature (C) i | i | 1.5 |
" substrate particle size (%) | boulders (>12) | . 15! ? !
|tubble (3 - 12) j 45 ; '
| gravel (125 - 3) | 20 ;
fines (< 0.125) |1 i 20! i
flow approx 40 cfs, clear, . ! : ! f 1 |

192




MACROINVERTEBRATE = DATA

BEAR CREEK STATION 3 - 4/17/89
Hess sampler, 0.1 meter dia., 171 micron aperture nettin
Taxon isamplel!samplezgsamgle?; SUM !%RA! MEAN ST, DEV
| l { |
COLEOPTERA | [ | 1%l 13
Heterlimnius corpulentus | 0 1 1 2 1% 0.7 0.6
Hydrophilidae ? 0 0} 1 1, 0% 0.3 0.6
Staphyliniidae ;- 0 1; 0 1] 0% 0.3 0.6
| I i ! i
DIPTERA ! i U 3391 343
Krenopelopia sp. i 3 1 0 4 1%, 13 LS
Tvetenia sp. { 8 1 7 16/ 5%l 53 3.8
Brillia sp. i 0 1! 1 2 1%t 0.7 0.6
Chaetocladius sp. ! 0 0 2 2l 1% 0.7 12
Paraphacaocladivs sp. | 17 3i 19 39, 13%, 13.0 8.7
Rheocricotopus sp. i 5 11 2 8 3w 271 21
Micropsectra spp. ' 5 0l 1 6 2% 2.0 2.6
Stempellina sp. ‘f 2! i} 9 2 19! 0.7 1.2
Dicranota sp. : 2 0, 2 4 1% 13| 12
Ephydridae , 4 7! 0 11) 4% 3.7 35
Rhabdomastix sp. i 0 2 0 20 1% 0.7 1.2
Orcogeton sp. ; 1 0! 0 ! 0% 03 0.6
Prosimulium _sp. H 0 1 1 20 1% 0.7 0.6
Certatopogonidae i 1 3{ 0l 4 l%i 1.3 1.5
; | , i ‘
EPHEMEROPTERA '1 : f © 29%  30.0]
Baetis bicavdatus | 1} 3 12 16/ 5%: 53 5.9
Drinella colormdensis i 1j 4 0 51 2%! 1.7 2.1
Drunefla doddsi ? 2 0l 0 20 1% 0.7 12
Drunellz spigifera T 0! 1 0 1 0% 0.3 0.6
Cinyemula spp. | 26i 7 13 46] 15%i 153 9.7
Epeorus sp. g 1 1 10 12| 4A%i 4.0 5.2
Rhithrogena spp. ' 4l 3! 1 8 3% 2.7 1.5
) ; ! ! ' T |
PLECOPTERA i 5 | 30%i  30.7
Doronenria theodora ' 0 0 2 21 1%} 0.7 1.2
Chioroperlinac ! 16 11 13| 40! 13% 13.3 2.5
Capnia gp. § L0 0! 1 0% 0.3 0.6
Visoka sp. | 0| 0 7 7 2% 2.3 4.0
Zapada sp. 1 a 74 il 7i 141 5%i 4.7| 4.0
Podmostz sp. i 1 1! 1! 3 1% 1.0! 0.0
Perfomyia_sp. .13 3] 9 25, 8% 83 5.0
i { ! i i {
TRICHOPTERA @ : i i i 5% 4.7
Parapsyche clsis ! 0 0l 2 2 1% 0.7 12
Rhyacophila Betteni gp. | 2 0; 1 3 1%; 1.0 1.0
Lepidostoma spp. i 2 0i 0 2l 1%i 0.7 1.2
Glossosoma sp. 5 6i 0 1 7 2%i 23 3.2
i I ] ! 1
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MACROINVERTEBRATE  DATA

BEAR CREEK - STATION 3 - 4/17/89

Hess sampler, 0.1 meter dia,, 171 micron aperture nectting
Taxon %samplel samjzﬂiZ{sample3| SUM ,' %RA![ MEAN ST. DEV.
; | | i
ANNELIDA | T : | 2%l 2.3
Lumbricuiidac ! 2 3 2 7 2%l 2.3 0.6
! B ? !
TOTAL ORGANISMS 133 59 118 310| | 1033 39.1
TAXA RICHNESS [ 25 21| 24 36] i 233 2.1
SHAN. DIVERSITY L 3910 392 389 4.28! ED 0.01
BIOTICINDEX L 238] 2470 240 241! L 242 0.05
EPT RICHNESS | 14 9 13 2 i 12.0 2.6
EPT / CHIR. i 208 486 247 2.48] | 3.1 1.5
BIOTIC COND. INDEX ! ; 86.31 '
ID's by D. McGuire & P. Wilkinsoa| i | | 1
PHYSICAL DATA | ; ' i ,
distance from shote (m) ! 20 0.251 1 ! i
depth (m) © 0350 025 0.3! .;' f
velocity  (ft/s) L 25 1 2 R :
CTQp = : i i 50 1 E
stream width (m) ! i i 12! !
gradient (%) ' [ ! | 2.5! {
water temperature (C) E ' | 3 ! L i .
substrate pacticle size (%) | boulders (>12) . 35! i {
rubble (3-12) ! 35 ! ‘
I eravel (125 -3) ! ' 15 :
 fines (< 0.125) | i 5; { !

deep snow, shaded, very hard to find small substeate in shallow water, tough samplingl
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r MACROINVERTEBRATE DATA

LITTLE CHERRY CREEK STATION 1 - 4/
Hess sampler, 0.1 meter dia., 171 micron aperture nettin
Taxon ?samplel samplezisamplcfi SUM { %RA! MEAN KT. DEV.
i i H i
COLEOPTERA l 4 | 0%l 1.0
Heterlimaius_corpuleatus | 0 L 2 3§ 0%! 1.0 1.0
DIPTERA : i ] | 63% 1740
Thienemannimyia group | 2 51 1) 18! 2%! 6.0 4.6
Paramerina sp. ’ 1 44 10 15! 2%! 5.0 4.6
Pagastia sp : 0 8 1 9% 1% 3.0 4.4
Briffia sp. } 0 1] 0 1 0% 0.3 0.6
Thicocmannrellz sp. | 0 0| 3 3 0%l 1.0 1.7
Chaetocladius sp. ' 2 5 2 9 1% 3.0! 1.7
Corynoncura sp ' 1 1 4 6i 1%|r 2.0 1.7
Cricotopus spp. ! 2 6i 0i 8 1% 2.7 3.1
Eukiefferielfa spp. ; 1l 4l 8i 131 2% 43 3.5
Paraphaenocladius sp. 13| 42! 341 891 11%' 29.7 15.0
Heterotrissocladius sp | 0! 1 9 1 0% 0.3 0.6
Rheocricotopus sp. f 4 6i 16 26| ol 8.7 6.4
Psvedorthocladius sp. I 0 0! il 1 0% 0.3 0.6
Tvetenia sp. ! 3 22! 12| 37 4% 12.3 9.5
Polypedifum spp. 5 0 0 2 2 0% 07 12
Micropsectra spp. i 11 215 45 271 33% 903 1093
Dicranota sp. : 0 1 0 1 0%l 0.3 0.6
Sphyriidae 1 0 1i 0 1 0% 0.3! 0.6
Rbabdomastix sp. i 0 i, 0 1 0%, 0.3] 0.6
Qrevpeton sp. i 0 21 1 i 0%i 1.01 1.0
Prosimulivm _ sp. ! 0 2] 1 3 0% 1.0! 1.0
Certatopogonidae j 1 2, L 4 0% 13 0.6
EPHEMEROPTERA i ' 15% 4034
Baetis bicaudatus | 2 7! 3 12 1% 4.01 2.6
Baetis tricaudatus ‘ 7 22! 10| 390 5% 130 7.9
Ephemerella infrequens | 1 6: 5| 121 1%: 4.0 2.6
Drunella coloradensis ! 1 1} o 20 0% 0.7 0.6
Drunelfa spinifera ? 0 0 3l 3 0% 1.0 1.7
Cinygmula spp. ‘ 4 16, 13, 331 4%, 11.0 6.2
Epeorus sp. | 3 6! 7 16 2% 53 2.1
Paraleptophlebia spp. i 0 3i 1{ 4 0% 1.3 1.5
. i ! ; K
PLECOPTERA § i : T 13%. 367
Doroacuria theodora i 0 2; 1 3 0% 1.0 1.0
Chloroperlinae i 11 25! 19! 55! 7%l 183 7.0
Kathroperfa perdita E 1 0! [ 1 0% 0.3 0.6
Capnia gp. ; 3i 2 i 14; 2% 4.7! 3.8
| Visoka sp. i 1 ol 2i 3 0% 1.0 1.0
| Zapada spp. i 2 13 8 231 3%i 7.7 55
Petlomyia sp. - 3 2 6! 1l 1% 37 21
H . ; ; i |
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MACROINVERTEBRATE DATA

LI'I'I‘I.E CHERRY CREEK

STATION 1 - 4/

Hess sampler, 0.1 meter dia., 171 micron apcrture netting

Taxon isamplel sampch.sampleS SUM ;%RA! MEAN ST. DEV
: | i i |
TRICHOPTERA ; | | 5%l 12.7
Parapsyche elsis ' 0 3! 1 4 0% 13 15
Rhvacophila Betteni gp. | 0 14 2 16! 2%! 53 7.6
Rbyacophila Brannea gp. | 0 0] 2 2l 0% 07 1.2
Rhyacophilz verrula ’ i) 2| 1 3 0%l 1.0 1.0
Rhyacophila velpulsa 1 i 1 30 0% 1.0 9.0
Lepidostoma spp. ' L 2, 2 5. 1%, 1.7 0.6
Ochrotrichia sp. | 0 0] 1 1 0% 03 0.6
Ecclisomyia sp. i 2 0i 1 3l 0%| 1.0 1.0
Glossosonia sp. : 1 0: 0 1.! O%i 0.3 0.6
H } H !
ANNELIDA i | [ | 3% 93
Lumbriculidae i 0i 4l 6 10/ 1% 3.3 3.1
Tubificidae ! 18| o o 18] 2% 60l 104
OTHER ; i i i ; i
Turbellaria i 0i 1i 0r 1! 0%l 03! 0.6
] v H B ]
TOTAL ORGANISMS | 103 462|258 823; T 2743] 1801
TAXA RICHNESS i 28 39| 39 50 i 353 6.4
SHAN. DIVERSITY 14100 3341 439! 4.03! [ 3941 054
BIOTICINDEX ' 460] 485! 405 457! L4500 041
EPT RICHNESS I 16; 17 21, 28, ; 18.0 2.6
EPT / CHIR. i 1. 10i 0.40¢ .66 0.53! ; 0.7 0.4
BIOTIC COND. INDEX ' = ! 76.71 ;
ID's by D. McGuire & P. wukmsoul . ! f i
PHYSICAL DATA . : f. E i .
distance from shore (m) i 2 1! 1.5§ | i
depth (m) | 02| 015 025! i i
velocity _(ft/s) 05| 025] 0.5 e !
CTQp = ! j ; } 50| i i
stream width {m) f i ! i 4i i :
pradient (%) ‘ I ! ! 3 ? !
water temperature (C) : L o : 21 ' '
substrate particle size (%) | boulders (>12) | i 101 ; i
rubble (3 - 12) ; 30i i |
! gravel (125 - 3) b 40! ! !
 fines (< 0.125) ir r 20, i P
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MACROINVERTEBRATE DATA

LITTLE CHERRY CREEK

-STATION 2 - 4/19/89

Hess sampler, 0.1 meter dia., 171 micron aperture netting

Taxon ;saﬂlel samplezgsamplcii SUM E%RA; MEAN ST. DEV
i 1 ; ;
DIPTERA. i i | 62%i  130.7
unassociated midge pupa ! 1 0! 0 1 0% 0.3 0.6
Krenopelopia sp. ! 2 2! 1 50 1%, 1.7 0.6
Brillia sp. ; 4 0] 1] 5 1% 1.7 2.1
Chaetocladius sp. i 3 o 1 4 1%} 1.3 1.5
Corynoneura sp ! 1 i) 2 3 0% 1.0 1.0
Eukieffericlla spp. L 6 2 10} 18] 3%, 6.0 4.0
Paraphaenocladivs sp. i 23 15 12 501 8% 167 5.7
Rheocrcotopus sp. i 5 6i 3t 141 2%i 4.7 1.5
Tvetenia sp. | 6 2! 2 10 2% 33 2.3
| Micropsectra spp. o 26 17, 2] 661 11%;, 220 4.6
Stempellina_sp. i 39 13 12] 64| 10% 213 153
Limnophora sp. 'r 1i 0 ol 1 0% 0.31 0.6
Prosimulium_sp. L 35 190 90! 144! 23%! 4801 372
Certatopogonidae 2!! 5 0j 4 1%: 23 E 2.5
j ! i j i i
EPHEMEROPTERA f [ i | i 9%l 18.3
Baetis bicaudatus ; 6 5 5! 16!  3%! 53 0.6
Cigygmula spp. . 8 51 12] 251 4%, 8.3 3.5
Epeorus sp. i 0l O | 1t 0%l 0.3j 0.6
Rhithrogena spp. i 0 0 3 3 0%l 1.0/ 1.7
Paraleptophicbia spp. 8 L 1! 10, 2%, 33! 4.0
' i ' ! i : i 1
PLECOPTERA ; : : @ L 2% 44T
Setvenia bradleyi ! 1 o 0l 1 0% 0.3 0.6
Perlodidae ? 0 0! 1 1. 0%, 0.3 0.6
Isoperla sp. { 0] 0 1 1 0% 0.3 0.6
Chloropeclinac | 27| 8i 200 351 9%l i8.3 9.6
Capnia gp. 0 2! 2 4 1% 1.3 1.2
Visoka sp. ; 19 5] 61 30, 5% 10.0 7.8
Zapada sp. 1 | 13 0 2 15] 2% 5.0 7.0
Perfomyia_sp. i 0 0l 3 3 0% 1.0 1.7
Yoraperia brevis i 19 U 4 247 4% 8.01 9.6
1 ! R [ T [
H 1 i ‘ i
TRICHOPTERA i ; | i . 5% 107
Parapsyche elsis i 3| ol 1i 4l 1%i 1.3§ LS
- | Rliyacophila Betteni gp. ' 1 0 0! i 0% 0.3 0.6
Rbyacophila verrula Bl 2 0| 1 3 0% 1.0; 1.0
Lepidostoma spp. 0 4 3 7. 1% 2.3, 2.1
Anagapetus sp. i 7 1! 8| 16/ 3% 5.3! 3.3
Micrasema sp. ; 0 1! o 1, 0% 03! __ 06
: 1 ; ; R i
Lumbriculidae 0| 13i 0 13| 2% 431 75
| ' i i I I i |
OTHER : ! ? % ’ : |
Turbellaria 0! 1. 1] 20 0% 0.7; 0.6




MACROINVERTEBRATE DATA

.-LITTLE CHERRY CREEK

STATION 2 - 4/19/89

Hess sampler, 0.1 meter dia., 171 micron aperture netiing
Taxon ;samplcl sample? Lsamplefi SUM f %’RA% MEAN ST, DEV

i i | i

i i | |
TOTAL ORGANISMS | 268 128] 232 625 L2093 72.7
TAXA RICHNESS ? 26 21 29 36, L 253 4.0
SHAN. DIVERSITY | 396 3.8 345 3.98] i 374 0.27
BIOTICINDEX P 291 3841 3.0 341 P 351 0.53
EPT RICHNESS ! 12 9! 17 24! i 12.7 40
EPT / CHIR. . 098] 056, 110 0.92; . 0.9 03
BIOTIC COND. INDEX | i 8261 | '
ID's by D. McGuire & P. Wilkinson ! ! :
PHYSICAL DATA ' ! ! 1
distance from shore (m) | 1 1.5 15 N
depth (m) | 015 0.1) 02 i ;
velocity  (£/s) i 0.5 0.5! 0.5 [ i I
CIQp = ' ! ! 50! !
stream width (m) ; j : 2 : i
gradient {%) ] i i 6l }
water temperature (C) 1 i i | Li |
substrate particle size (%) ! boulders (>12) ! ' 25! ! 1

rubble (3 -12) 35, ; :

i gravel (125 - 3) | 20; i

i fines (< 0.125) ! 20

snow app. 4ft deep, channel open in most places, much moss. ' : !
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MACROINVERTEBRATE _ DATA

POORMAN CREEK

STATION 1 - 4/18/89

Hess sampler, 0.1 meter dia., 171 micron aperture netting

Taxon !samplel sampleZisampchi SUM : %RAi MEAN ST. DEV
i ] | |
COLEOPTERA ! | |- 0%l 0.3
Heterdimaius corpulentus 0 1! OI 1% 0%! 03 0.6
T ]
N i | ! I
DIPTERA % i ' | 28%. 563
Zavrelimyia sp. | 0 3! 1 4 1% 13 1.5
Pagastia sp ! 0 0! 2 2 0%l 0.7 12
Boreochius sp. | 1 0, 0 1 0% 0.3 0.6
Brillia sp. ] 1 10, 7 18 3% 6.0 4.6
Chactocladius sp. [ 1 0l (1} it 0%l 0.3 0.6
Coryaoneura sp E 0 0 1 1 0% 03 0.6
Eukiefferiella spp. ; 0 1] 2] 3, 1% 1.0 1.0
Hydrobaenus sp. | 0 7. 0| 7 1% 23 4.0
Paraphaenociadivs sp. i 6 13! 26 451 8%l 15.0 10.1
Rheocricoiopus sp. ! 3 2 3| 8 1%l 2.7,' 0.6
Psuedoorthocladius sp, L 0; 5 6 1% 200 26
Tvetensa sp. i 1 1 8 101 2% 3.3 4.0
Micropsectra spp. i 4 3i 25 32 5%l 107) 124
Stempellina_sp. 5 1 7! 2 100 2% 3.3 32
Agathon sp(p).7 ! o 0] 2 2l 0% 0.7 1.2
Dicranota sp. i 0 1] 0 1 0%; 0.3 0.6
Empididae pupa i 1 o/ 0 1 0% 0.3 0.6
Chelifers sp. F 0l 1 0 1. 0%l 03! 0.6
Oreogeton sp. 1 0; 0 1; 0% 0.3; 0.6
Prosimulinvm  sp. i 1 44 2 7 1%l 2.3 1.5
Certatopogonidac : Q! 4i 4 4 1% 2.71 23|
] ] i I ]
i 1 | 1 1 :
EPHEMEROPTERA i | ' . 38%| 133
Ameletus spp. i 0 0i 1 11 0%l 0.3 0.6
Baetis bicaudatus i 3 4 7 14 2% 4.7 2.1
Ephemerella infrequens . . 0 : 2 2 0% 0.7 1.2
Drunella coloradensis } 0 5) 7 12]  2%; 4.0 3.6
Drunells doddsi : 0! 0! 1 1 0%l 03 0.6
Cioysmufa spp. f 6 40! 39! 8s! 15%! 2831 193
Epeorus sp. t 9 54, 25! 88! 15%. 293 22.8].
Rbhithrogena spp. i 2 4 11 17t 3% 5.7 4.7
1 1 ! '
PLECOPTERA ! P 27%! 533
Perlodidac : o) 1! 0 1 0% 0.3 0.6
Doroneuria theodora i 1 3 2 61 1% 2.0 1.0
Chloroperlinae i 15 25! 35 751 13%! 25.0| 10.0
Capnia gp. ! 2 50 14 210 4%! 7.0 6.2
Visoka sp. ; 1 0, 1 2 0% 0.7; 0.6
Zapada sp. | i 3 Li 18 22| 4% 73] 9.3
Nemoutidae i 1 5i 1i 7 1%l 2.3 23
Deoddsia sp. 0 0! 2! 2l 0% 0.7] 1.2}
Perlomyia_sp. : 1 i3 10 24| 4% 80| 62|
; ! i |' :




MACROINVERTEBRATE DATA

POORMAN CREEK

STATION 1 - 4/18/89

Hess sampler, 0.1 meter dia,, 171 micron aperture netting

high flow, all channels full,

sampled usual channel along [. baok

| Taxon | samplel | sample2 };.amplay SUM i %RA| MEAN ST. DEV.
i 1 1 1
TRICHOPTERA i [ I 6% 123
Parapsyche elsis ' 1 ] 3l 4 1% 1.3 1.5
Rhyacophila sp. ; 0 ol 3 3 1% 1.0 1.7
Rhyacophila Betteni gp. | 2 4 2 8 1% 2.7 1.2
Rbyacophila Brunnea gp. | 0 Lyl 2 21 0%l 0.7 1.2
Lepidostoma spp. l 0 1! .3 4 1% 1.3 L5
Chryandra sp. N 0 1 0 1, 0% 0.3 0.6
Neophylax sp. i 5 0 0 51 1% 1.7 2.9
Oligophlebodes sp. i 0 0i 3i 3t 1%i 1.0 1.7
Anagapetus sp. ! 0 0! 1l 1l 0% 03 0.6
Glossosoma_sp. : 1| 4, 1i 6 1% 20 1.7
i i . i i
ANNELIDA % I i i 0% 0.7
Lumbricidac E 0l o 11 0% 0.3 0.6
Lumbriculidae } 1 0; 0; 1 0% 0.3 0.6
i ! \ ] !
TOTAL ORGANISMS | 77 2280 284 5851 P1963] 1071
TAXA RICHNESS P29 300 38 51! I 323 4.9
|SHAN. DIVERSITY _ ; 421] 385 433 437] . 4131 025
| BIOTICINDEX | 214] 212i 217 212 i 214] _ 003
EPT RICHNESS ) 15) 16l 24! 31! i 183l 49
EPT / CHIR. F279] 362! 237 2.82] ; 2.9 0.6
BIOTIC COND.INDEX ; . 849 |
ID's by D. McGuire & P. Wilkinson i | i |
PHYSICAL DATA ! ! i f ! .
distance from shore (m) | 05!  0.75. 1.5 E ! '
depth (m) - i 03] 0.3 03 ;
velocity  (ft/s) i 2| 2 2 ! i
CTQp= ] | ? 50 |
stream width (m) | ; 3, braided
gradient (%) ; ; ' 3 |
water temperature (C) i [ 1i i
substrate particle size (%) !boulders (>12) - | I 151 !
‘Irubble (3-12) . 3 40; ! :
| gravel (125 - 3) | L 30i | ‘
| ines (< 0.125) i 10i i
i
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MACROINVERTEBRATE DATA

STATION 2 - 4/18/89

POORMAN CREEX

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

05| .

Taxon | samplel sampleZ!sarnple3 SUM S%RA MEAN ST. DEV
b : | ]
COLEOPTERA i i [ 0%l 0.3
Staphylinidae ! 0 1! 0 12 0% 0.3 0.6
1 [}
1 i L
DIPTERA | i | 58% 1613
Zavrelimyia sp. i 0 11 9 101 1%l 3.3 4.9
Pagastia sp ! 0 ol 1 11 0% 0.3 0.6
Boreochius sp. ; 0 10; 1 11l 1% 3.7 5.5
Brillia sp. i 8l 7 1 26| 3% 8.7 2.1
Chaetociadius sp.? s 12 20i i 371 4%  12.3] 75
Corynoneara sp I 2! 1 4 0% 1.3 0.6
Eukiefferiella spp. ; 2 2| 3L 7 1% 23 0.6
Paraphaenocladius spp. | 45 37, 43 125| 14%; 417 42
Rheocricotopus_sp. i 39 31 29 99 11%! 33.0 53
Orthocladios spp. F 1 0! 0l 1 0% 0.3 0.6
Tvetenia sp. ; 19 10; 26| 55 6% _ 18.3 8.0
Micropsectra spp. i 17 3| 14 341 4%l 11.3 74
Stempelfiga sp. a 28 4i 11 431 5% 14.3 12.3
Dicranota sp. ! 2 L 2 5" 1%! 1.7 0.6
QOreogeton sp, : i Oi 2 3 0% 1.0 1.0
Prosimulium _sp. i 21 1 16 38 4% 1271 104
Certatopogonidae i 0 0; 3 4t 0%: 1.0 1.7
| EPHEMEROPTERA J . ; | 2% 64.7
| Ameletus spp. ; 3 10i | 131 2%l 4.3 5.1
| Baetis bicaudatus i 4t 8i 11 23 3% 771 3.5
Ephemerclla infrequens 0 1 1 2 0% 07, 06
Druaelfa coforadensis ; 1 4y 3 8 1% 2.7 15
Drugella spipifera i 1 0l 0 1l 0%l 0.3 0.6
Cinyemuls spp. i 16 20! 30! 66 8% 220 7.2
Orus Sp. ! 15 45, 18i 78: 9% 26.0 16.5
Rhithrogena spp. 1 1 0; | 3 0% 1.0 1.0
i i \ i !
PLECOPTERA ! ! ! : . 16%1 463
Chloroperlinae } 20| 17 18, 55, 6%, 183 1.5
Capaia gp. i 2 2; 8 120 1%j 40 3.5
| Visoka sp. i 4i 6i 10 200 2%l 6.7| 3.1
Zapada sp. 1 ’ 1 14 2! 17 2% 5.7 7.2
Nemouridae f 5 ol 9 14, 2%) 47 45
Perlomyia sp. ; 4 5i 11 200 2% 6.7 3.8
Yoraperla brevis i 0 ol 1 1 0%: 0.3
i i ! ! j
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MACROINVERTEBRATE DATA

POORMAN CREEK

STATION 2 - 4/18/89

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon !sam;ﬂil sampleZ} sau;gle?’% SUM { %RA! MEAN ST. DEV.
i ] 1 i i
TRICHOPTERA i | i i 3% 83
Rhyacophila velpolsa % 1 0! 0 -1 0% 03 0.6
Rhyacophila Betteni gp. | 0 0] 2! 20 0% 0.7 12
Rhyacophila Verrula ; 2 0 1i 3 0% 1.0 1.0
Lepidostoma spp. i 1 1i 3 51 1%] 1.7 1.2
Limnephilidae ! 0 2! 0 2l 0%l 0.7 12
Cliryandra sp. ; 1 2! 0 3 0%, 1.0 1.0
Eccfisomyia sp. { 0 0f 1 1i 0% 0.3 0.6
Oligophlebodes sp. i 4 1i 1) 6l 1%i 2.0 1.7
Anagapetus sp. 0 2; 0 25 0%, 0.7 1.2
' ! i H
COLLEMBOLA | Of | 0 1 0% 03 0.6
i i | i I
TOTALORGANISMS |  282f 2717  309i 863! I 2873 19.6
TAXA RICHNESS | 31 31 34) 43; L 320 1.7
SHAN. DIVERSITY i 4021 405! 433 435] | 413 0.17
BIOTICINDEX b362]  2.821 346 3311 i 3301 042
EPT RICHNESS i 18 16! 18 28! : 173! 12
EPT / CHIR. . 050] 1.10] 086 0.79; : 0.8 0.3
BIOTIC COND.INDEX ; ! ; i 8l.4i i i
ID’s by D. McGuire & P. Witkinsoni i | i ! |
PHYSICAL DATA f ! ! ! i '
distance from shore (m) | i 2; 1.5 5 |
depth (m) i 03( 028 -~ 03] |
velocity  (ft/s) i 2| 250 2 i ! :
CTQp = E ! ‘t 50 ! !
stream width (m) ; | : '. 14 | :
gradient{%) i T : i 8i | i
water temperature (C) i | ! 2i ' i
substrate particle size (%) | boulders (>12) 25! ;
 rubbte (3 - 12) i 45; ;
) gravel (125 -3) | 301 i
Ifines (< 0.125) ! 10! ! i

{ high flow, discharge app.

40 cfs, usual site whitewater cascade, moved downstream app. 100m.
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MACROINVERTEBRATE _ DATA

|RAMSEY CREEK STATION 2 4/19/89
Hess sampler, 0.1 meter dia., 171 micron aperture netting
Taxon :_samplel—! sample2|!samplc3 SUM I{%RA{ MEAN ST. DEV
| | [
COLEOPTERA [ | i 0%l 03
Hydrophilidae , : 0 L 0| 1ii 0%1 0.3 0.6
; : ! ]
DIPTERA | i i L AT%;  178.0]
unassociated midge pupa | 2 ol 0 21 0%l 0.7 1.2
Brillia sp. ' 5 20 6 13! 1% 43 21
Cheatocladius sp. : 10 2 15 27, 2%, 9.0 6.6
Corynoneura sp ; 13 0| 5 18! 2%| 6.0 6.6
Cricotopys spp. | ¢ 1 0 il 0%i 0.3 0.6
Eukiefferietla spp. : 7 2 9 18] 2%/ 6.0 3.6
Paraphacoocladivs sp. : 17 11, 11 39 3%: 13.0 3.5
Heieromissocladias sp i 0 0 1 1 0% 0.3 0.6
Rheocricotopus sp. f 68 11l 82 161 14%! 53.7 37.6
Tvetenia sp. ! 23 10! 41 T4 1% 247 15.6
Stempellina sp. . 106 1 7 114 10%; 380 59.0
Polypedilum spp. | 1 0l ol 1 0%l 0.3 0.6
Micropsectra spp. i 23 3i 14 40! 4%l 133 10.0
‘Tipulidae ! 0 1! 0 1 0% 0.3 0.6
Dicragota sp. : 1 2| 0l 3 0% 1.0 1.0
Prosimulium : 0 ol 13| 131 1%i 4,3 7.5
Certatopogonidae I 1! 7 0! 8 1% 2.7 3.8
! | [ I I | I
EPHEMEROPTERA ] ! P | 33%; 124.7]
Ameletus spp. i 13 0i 5 18| 2%l 6.0 6.6
Baetis bicaudatus i 11 15! 54 80 7%l 267 23.8
Druaefla coloradensis ! 6 1! 8 150 1%, 50 3.6
Drunelfa doddsi { 1 2i 2 51 0% 1.7 0.6
Drunells spinifera } 2 0 0 21 0%| 0.7 1.2
Cinygmula spp. ! 52 38! 42 1321 12%! 44.0 7.2
' Epeorus deceptivus t 46 5! 59| 110] 10% 367! 282
Rbithrogena spp. i 5 6; 1, 12| 1% 4.0} 2.6
1 | | |
PLECOPTERA ! ! I 15%] 570
Megarcys sp. ' 0 1 0 1] 0% 03 0.6
Perlodidae : 0 1 0 1 0%] 0.3 0.6
Doroneuria theodora { 1 4 1] 6 1%) 2.0 1.7
Chloroperlinae - ! 31 9i 6 46! 4% 15.3 13.7
Capaia gp. } 14 L ol. 15, 1%, . 5.0 7.8
Visoka sp. : 7 1 1; 9 1% 3.0 35
Zapada sp. 1 i 39 9l 22 700 6% 23.31 15.0
Zapada cinctipes ’ 1l 3! 1 50 %! 1.7 1.2
Doddsia sp. I 0, 0: 2 2l 0% 0.7 1.2
Perlomyia sp. i 3 13 2 16| 1%l 5.3 4.9
| i T ; | N
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MACROINVERTEBRATE _DATA

RAMSEY CREEK

STATION 2 4/19/89

Hess sampler, 0.1 meter dia., 171 micron aperture netting

Tazon J sample] | sample? | sample3, SUM } %RA{ MEAN ST. DEV.

1 :
TRICHOPTERA [ | | 4% 15.7
Parapsyche elsis : 1 3l 1 B 1.7 1.2
Rhyacophila Betteni gp. | 3 0| 1 4 0% 13 1.5
Rbyacophits Brunnea gp. | 2 0; 0 2 0% 0.7 12
Rhyacophila Sibrica gp | 0 1l 0 1 0%l 0.3 0.6
Lepidostoma spp. ! 0 0l 3 3l 0%l 1.0 1.7
Limnephilidac ] 3 0, 0 3 0%, 1.0 1.7
Chyranda sp. | 1 1 0 21 0% 0.7 0.6
Anagapetus sp. | 0 1 0 il 0%l 0.3 0.6
Glossosoma sp. ! 10 L 15 26 2%3 8.7 7.1
ANNELIDA | ) L 0%i 0.3
Lumbriculidae i 0 ol i 1! 0%! 034 0.6

! i } ' |
TOTAL ORGANISMS |  529] 168, _ 43l 1128, . 3760| 1867
TAXA RICHNESS | 34 33 30 ' | i 323 2.1
SHAN. DIVERSITY {401 4171 384 426! 4000 016
BIOTICINDEX o272] 257" 331 2.92! 286 039
EPT RICHNESS ; 21 20| 18 30, L 197 1.5
EPT / CHIR. P 092 2.65; 1.18 1.16; i 1.6 0.9
BIOTIC COND.INDEX | i | 93,3} !
ID's by D. McGuire & P. Wilkinson| ; ! ’ ! !
PHYSICAL DATA } : 3 ; 1 i
distance from shore (m) . 1 3i 5 i i
depth (m) f0.15 0.3 0.3 ! :
velocity  (ft/s) T 0.5 075, 075 : |
CTQp = ; i 500 .
stream width (o} i i 8i i
eradient (%) i , | 3.4 ? i
water temperature {C) 3 [ X 1; |
substrate particle size (%) | boulders (>12) | 104 i ;

{rubble 3-12) | | 60! i |

T oravel (125 - 3) | .5 20] ! B

| fines (< 0.125) | T ‘
|

nice stream flow for sampling, approx. 25 <fs |

10!
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MACROINVERTEBRATE DATA

STATION 3 4/20/89

RAMSEY CREEK

Hess sampler, 0.1 meter dia,, 171 micron aperture netting

Yoraperia brevis

l—. |

2%,

14.7

|

Taxon _ | samplel | sample2 | sample3| SUM | %RA| MEAN ST. DEV
] | | |
DIPTERA : [ | 46% 3427
unassociated midpe pupa ! 3 0 1 4 0% 13 1.5
Macropelopia sp. : 3 0| 0 3 0% 1.0 1.7
Zavrelimyia sp. | 18 8] 0 26| 1% 8.7 9.0
Pagastiz sp | 3 0i [ 3 0%l 1.0 1.7
Brillia sp. ! 44 7! 1 520 2%l 173 23.3
Corynoneura sp | 9 14, S 28 1%, 9.3 4.5
Cricotopus spp. L6 2] 0 8l 0% 27 3.1
Eukiefferelfa spp. [ 15 10i 3i 28 1%l 9.3 6.0
Paraphaenocladius sp. | 225 64! 26 3151 14%!  1050!  105.6
Chaetocladias sp. ; 2 0 0 2 0% 0.7 1.2
Rbcocricotopus sp. ! 42 17 13 720 3% 24.0 15.7
Heterotrissocladuis sp. | 0 1 0 1 0% 0.3 0.6
Synorthocladius sp. ! 2 0! 0 20 0% 0.7! 1.2
Tvetenia sp. H 8 5. 0 13| 1% 43 4.0
Stempeilina_sp. i 112 30| 36 1781 8% 593 45.7
Polypedilum spp. f 1 0i 0 U 0%i 0.3 0.6
Micropscctra spp. ' 149 59! 48 256! 11%! 85.3 55.4
Agathon sp. L 1 0] 0 1, 0% 03] 06
Diceagota sp. ".- 8 8i 1 170 1% 5.7 4.0
Hemerodromia sp. 1 1 0! 0 1 0% 0.31 0.6
Oreogeton sp. ! 6 3! 0l 9 0% 3.0! 3.0
Prosimulitm : 2 1 0, 31 0%: 1.0 1.0
Certatopogonidac | 3 2 0! 5i 0% 17! 1.5
EPHEMEROPTERA : E ! ! ' 10%, 713
Ameletus spp. . 1 0 2 3 0% 1.0 i.0
Baetis bicaudatus t 18 23§ 26 671 3% 22.3 4.0
Ephemerells infrequens | 0 1! 0i 1 0%l 0.3 0.6
| Drunella coloradensis ! 2 2! 0. 4 0%, 13, 1.2
Drunelle spinifers | 2 2 0] 4 0% 1.3 1.2
Cinygmula spp. ! 25! 40! 24 89 4%l 29,7 9.0
Epeorus deceptivus L 14 191 - 14 471 2% 15.7 2.9
Paraleptophlchia spp. ; 4 6, 7! 17! 1%, 5.7 1.5
i i | i i i -
PLECOPTERA I | l i 39% 292.3|
Isoperia sobria ! 1 0' 1 2 0% 0.7! 0.6
Doroneuria theodora K 2 4 1 1 0%| 23 1.5
Chloroperlinae i 37 48 -27 112; 5% 373 10.5
Kathroperla perdita ! 6 0l 0 6 0% 2.0/ 3.5
Capnia gp. i 18 2! 0 20 1%! 6.7 99|
Visoka sp. L 130 58, 3 191, 9%  637] 637
Zapada sp. 1 i 2321 201) 31 " 464] 21%| 154.7] 1082
Doddsia sp. i 1) ol Ot i 0%l 031 0.6
Leuctridae ! 15 4 11! 30 1% 10.0! 5.6
| 23 17 4 a4 9.7




MACROINVERTEBRATE DATA

RAMSEY CREEK

STATION 3 4/20/89

Hess sampler, 0.1 meter dia., 171 micron aperture netting
Taxoa !samm sampleZLsampleS SUM !l%RA; MEAN ST. DEV
| 1 I i
TRICHOPTERA i | | 4wl 217
Parapsyche elsis ! 6 5l 0 1l 0%l 3.7 3.2
Rhyacophila Betteni gp. 11 13| 2 26, 1%, 8.7 59|
Rhyacophila verrula | 4 5; 1 10; 0%, 33 2.1
Rftyacophila velpulsa i 5 1 0| 6l 0% 2.0 2.6
Rbyacophila Sibrica gp | 1 ol 0 11 0% 0.3 0.6
Lepidostoma spp. : 5 2] 1! 8 0% 2.7 2.1
Ochrottichia sp. i 3i 2] 0| 50 0% 1.7 1.5
Dicosmoecus sp. i 0 0l 1 1 0% 0.3| 0.6
Neothremma sp. ! 1 1! 0 20 0% 0.7] 0.6
Anagapetus sp. | 2 11; 0 13] 1% 43 5.9
i i | i
ANNELIDA | | i 0% 33
Lumbriculidae ! 1 0 8 9 0%! 3.0 4.4
Tubificidae ; 1, 0: 0, 1] 0% 0.3 0.6
i | i | ! i
OTHER * I ! : : !
Turbellaria j 1 0 i 0% 03! 0.6
Osrtacoda :_ 1 0; 0 1 0%) 0.3 0.6
1 i i i i
TOTAL ORGANISMS | 1234 699! 298! 22311 [ 74371 469.6
TAXA RICHNESS ’ 50! 38 26 54! T 3800 120
SHAN. DIVERSITY © 390 3.89; 383 4,03, . 387,  0.04
BIOTICINDEX | 2950 2181 292! 2.70° P 2681 044
EPT RICHNESS ! 26 221 16! 32! ) 213! 5.0
EPT / CHIR. 089 215! 117 1.20° I 14| 0.7
BIOTIC COND. INDEX | - 80.4 : ;
ID's by D. McGuire & P. Wilkinson ! I ! i
PHYSICAL DATA | i ; ‘ t ]
distance from shore (m) 0.5 1, 2 : : :
depth (m) ; 0.2 0.3 03 i i i
velocity (ft/s) i 0251 0331 075 i i
CTQp = f’ ' ! f 501 !
stream width (m) : : ! 12. '
gradient (%) ; | ; 5 :
water temperature (C) i ! 1| !
substrate particle size (%) |boulders (>12) | 35! !
'  lrubble 3-12) . 40! . -
| gravel (.125 - 3) | 5 151 i [
i fines (< 0.125) | 15! i
samples 1 and 2 in plume from spring seep ! ‘ ’
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MACROINVERTEBRATE  DATA

RAMSEY CREEK

STATION 4 - 4/20/89

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon Esamplel samplc2=sample3 SUM ;%RA! MEAN ST. DEV
i ! i L
COLEMBOLA ; 2 o; 0 2! 0%: 0.7 1.2
DIPTERA ! 5 | 28%| 913
unassociated midge pupa | 0 1i 0 1'[ 0% 0.3 0.6
Macrepelopia sp. i 0l 0l 1 1 0%l 03 0.6
Zavrelimyia sp. ! 0 3i 3 6 l%i' 2.0 1.7
Brillia sp. ) 0, 1; 1 2 0% 0.7 0.6
" .| Chaetocladivs sp. i ] 0 1 1 0% 0.3 0.6
Corynoneurs sp [ 2 22! 5 291 3%l 9.7 10.8
Cricotopus spp. ! 0 16! 5 21! 2% 7.0 8.2
Eukiefferiellz spp. | 2 6 __ 17 25 3% 8.3 7.8
Paraphaenociadivs sp. i 2 5 28 35| 4% 11.7 14.2
Heterotrissocladivs sp i 2 16! 21 391 4% 13.0 9.8
Rheocricotopus sp. ! 3! 3! 9l 15! 2% 50 3.5
Tvetenia sp. } 0 3 16 19; 2% 63, 85
Stempelfina_sp. ; 0 1 1 0% 0.3 0.6
Polypedifum spp. i 0 1! 0 11 0%l 0.3 0.6
Micropsectra spp. 1 3 10! 45 58 6% 193 2.5
Dicragota sp. ] 2 5] 4 11 1% 3.7 1.5
. | Certatopogonidae i 1 6l 2 9: 1%i 3.0 2.6
EPHEMEROPTERA ? : ! , | 38% 1217
Ameletus_spp. i 0l 2 0! 2l 0% 0.7’ 12
Baetis bicandatus : 4] 4) 3] 11 1%l 3.7 0.6
Drunelfa coloradensis ! 25! 661 26! 1170 12%  39.0] 234
Cinygmula spp. © 101! 37! 91 229! 24% 763 344
Epeorus deceptivus ; 0j 2 0, 2. 0%, 0.7! 1.2
Rhithrogena spp. i 0l ol 3 31 0% 1.9 1.7
Paraleptophlebia spp. ' ol i ol 1 0% 0.3/ 0.6
1 1 ] ! i ! !
PLECOPTERA i i E ; | 25%:. _ 8L0
Megarcys sp. i 0f 0! 1 1 0%! 03 0.6
Doropeuria theodora E 1 0l 0 11 0%l 0.3! 0.6
Chloroperlinae ! 21, 37, ol 67 7%, 223, 140
Kathroperla perdita ; 2i o 0, Zi 0%| 0.7 1.2
Capoia gp. : 3 2 0 51 1%! 1.7 1.5
Visoka sp. : 7 5t 2 14 1% 4.7] 2.5
Zapada sp. 1 . 27 21, 63 111; 11%,  370] 227
Podmosta sp. ﬁ 2 0] 0] 20 0%; 0.7 1.2
Despaxia sp. i 0 ol il 1 0% 0.3 0.6
Yoraperls brevis ! 19 16! 4 39! 4%g 13.0 7.9
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MACROINVERTEBRATE DATA

RAMSEY CREEK STATION 4 - 4/20/89
Hess sampler, 0.1 meter dia., 171 micron aperture netting
Taxon !samplel sampleZ! sample3] SUM | %Fuﬁ\}l MEAN ST. DEV
i i | i
TRICHOPTERA i i | 1%l 4.3
Parapsyche elsis ] 0 0! 1! 1 0% 0.3 0.6
Rbyacophila sp. ' 0 : 0 1, 0% 0.3 0.6
Rhbyacophila Betteni gp. | 0 1 4 50 1%) 1.7 2.1
Ecclisomyia sp. | 0 1i 1 2 0%l 0.7 0.6
Neothremma sp. ? 1 0l 1 2l 0%l 0.7 0.6
Cryptochia sp. ! 1 01;— 0 1 0%, 03 0.6
Anagapetus sp. | 1 0| 0 1 0% 0.3 0.6
i I i | i
ANNELIDA ! a 5 | 3% 103
Enchytracidae - : 0 1 2! 3 0% 1.0 1.0
Lombriculidae i 0 0y 21 217 2% 7.0 12.1
Tubificidae ; 2 44 1 7t 1% 2.3 L5
. l ¥ ' !
OTHER ! i ! f \
Turbellaria i 1 42 0 43) 4% 1431 240
- i I ! ] |
TOTAL ORGANISMS | 237 341 393 971! I 32370 794
TAXA RICHNESS |2 31, 32 46, | 293 3.8
SHAN. DIVERSITY | 3040 3931 375 4.00i i 357 0.47
BIOTICINDEX i 1500 2481  2.89 2.41! : 2.29 0.71
EPT RICHNESS ! 14 14! 141 28! ' 14.0] 0.0
EPT / CHIR.  1536; 225, 137, 2.44,; : 6.3 18
BIOTIC COND.INDEX I. r 100.4! % |
ID's by D. McGuire & P. Wilkinsoni i i | [
PHYSICAL DATA . t : i ! i =
distance from shore (m) i 3.'5'1 4 2i i ;
depth (m) s 031 0.25:  0.35 ! i
velocity  (ft/s) | 0.5 0.51 0.5 E ‘
CTQp= : i 60} I
stream width (m) ; ] ] 8 |
gradient (%) i i i 1i |
water temperature (C) ? j ! ! 1 !
substrate particle size (%) | boulders (>12) | ! 5. !
|rubble (3 - 12) | | 20, |
lgravel (125 -3) | ! 60! |
I fines (< 0.125) | ! 15! !
lots of snow, canopy open, riffle open ! ; M : !
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MACROINVERTEBRATE DATA

LIBBY CREEK STATION 1 - 4/18/89

Hess sampler, 0.1 meter dia., 171 micron apertore nettin

Taxon Lsamplel sample2!samplc3 SUM ;%RA! MEAN ST. DEV
1 i } [
COLEOPTERA 1 ! [ 1%l 2.0
Heterlimnius corpulentus ! 1 0' 0 ! 0% 0.3 0.6
Narpus concolor : 1! 0] 0 1, 0% 0.3 0.6
Hydrophilidae - i 4 0] 4 1% 1.3 23
! i | 'l
DIPTERA ! : ! 1 17%] 36.0
Thienemannimyia group . 4 0, 1 51 1%, 1.7 2.1
Zavrelimyia -sp. i 4 1 0] 5| 1% 1.7 2.1
Brlfia sp. ! 0 2l 1 3l 0% 1.0 1.0
Corynoneura sp ! 0 2! 0 2L 0% 0.7 1.2
Eukiefferiella spp. | 0 1 0 1 0% 0.3 0.6
Paraphacnocladius sp. i 1 4] 1 6 1%i 2.0 1.7
Rbeocricotopus sp. ! 12 1 2/ 15! 2%l 5.0 6.1
Psucdoorthocladius spp. | 4 2 6 12! 2%l 4.0 2.0
Tvetenia sp. i 6 3] 0 9 1% 3.0 3.0
Stempellina_sp. i 1 0l 0 1 0%l 0.3 0.6
Polypedilum spp. i 0 1! i 2l 0%l 0.7 0.6
Micropsectra spp. ! 8 4! 3 15! 2% 5.0 2.6
Aatocha sp. ; 1 0, 0 1, 0% 0.3 0.6
| Dicranotasp. ¢+ 31 o 4 1% 1.3 1.5
Hexatoma sp. ! 1! 0 0l 1 0%l 03 0.6
Rhbabdomastix sp. i 2! [ 1 3l 0% 1.0 1.0
Chelifers sp. | 2] 0! 0 2l 0%, 0.7 12
Prosimufiom _sp. i B 4i 5i 171 3%! 5.7 2.1
Certatopogonidae : 2 0 2! 4 1% 1.3 1.2
: I , ! } |
EPHEMEROPTERA. i ; i . 61% 1317
Ameletus spp. > i 1 0 0i 1i  0%i 0.3 0.6
Baetis bicaudatus ' 5 2! 1i 8 1% 2.7 2.1
Baetis tricaudatus : 14 4. 6| 24 4% 8.0 5.3
Ephemerella infrequens | 21 4; 1 261 4%; 8.7 10.8
Drunella coloradensis i 2 1! 5| 8 1%l 2.7 2.1
Drunella doddsi ! 5 2/ 1 8 1% 2.7 2.1
Cinygmulz spp. I 105 23. 60 188 29%.  62.7 41.1
Epeorus deceptivus 5 47 20} 39 106] 16% 353 13.9
Rhithrogena spp. P10 7i 9| 26| 4%i 8.7 1.5
] ! | ! l
PLECOPTERA i | ! T 1%, 24
Kogotus sp. C 1 0 0 1 0%i 0.3 0.6
Skwala sp. i 1 0i 0 1 0% 0.3 0.6
Chloroperlinae ! 21 4! 5 300 5% 100! ° 95
Kathroperla perdita 1 0 0 1 0% 03 0.6
Capnia_gp. i 7 6i 1l 141 2%i 4.7 32
Nemouridae f 7 il 0i 8 1%i 2.7 38
Zapada sp. 1 : 0 0! 2 2l 0% 0.7 1.2
Doddsia sp. - 1! 0 0 1 0% 0.3 0.6
Tacaionema sp. ; 0l 0 2! L 0% 0.7 1.2
! | ' 0l 11 2% 3.7i 3.5

Petlomyia sp. ! 7! 4i




- ~ MACROINVERTEBRATE DATA
LIBBY CREEK STATION 1 - 4/18/89
Hess sampler, 0.1 meter dia., 17! micron aperture netting
Taxon fsampleljsampleZ; sample3!| SUM %RA; MEAN ST. DEV
1 | i
! | : i i
TRICHOPTERA ! '! | 9% 200
Arctopsyche grandis | 4 1, 0 5! 1% 1.7 2.1
Hydropsyche (Ceratopsyche 5 ! 1 9 1% 3.0 2.0
Rhyacophila Betteni gp. | 0 1 0 it 0%l 0.3 0.6
Lepidostoma spp. i 7 i 0| 8l 1%! 2.7 3.8
Ochrotrichia sp. i 1 0 0] 1, 0% 0.3: 0.6
Limnephilidae . 0 3| 51 8 1% 2.7 2.5
Oligophlebodes sp. ’ 13 8i 6 271 4% 9.0 3.6
Clossosoma sp. : 0 1: 0? l'i 0%1 0.3 0.6
! i | : !
ANNELIDA ; : ,i [ 1%j 1.7
Lumbricidae i 2 ol ol 2 0%l 0.7 1.2
Lumbriculidae [ 2 0; 1 3{ %! 1.0 1.0
[} 1 I
TOTAL ORGANISMS | 355 1221 168 645 i 215.0 123.4
TAXA RICHNESS i 42 31! 26 51 i 33.04 8.2
SHAN. DIVERSITY ' 4.07 4.23! 3.26 4,08/ ! 3.851 0.52
BIOTICINDEX ; 232 2.25 ; 192 2.20] : 2.16 r 0.22
EPT RICHNESS ; 22 19! 15¢ 29 [ 1871 3.5
EPT / CHIR, 745 4571 9.60} 6.921 i fAL 2.5
BIOTIC COND.INDEX | ! % ] 83.3! ! F
ID's by D. McGuire & P. Wilkinson! : .' :
PHYSICAL DATA | ! i i
distance from shore (m) 2 4i i K |
depth (m) : 03, 028 0.3! ; ! |
velocity  (ft/s) est. : 1 1.25§ 0.75! i i !
CTQp = ! i ' 50| I
stream width (m) i | | 251 !
gradient (%) ‘ 1 , 1.3 i E
| water temperature (C) i ! i 15 ; .
substrate particle size (%) |boulders (>12) | i 10i i i
Trubble (3-12) ¢ ! 30! f !
I gravel (.125 - 3) | 40’ f !
i fines (< 0.125) 201 ;
stage= 0,97 ft, channel full , water sliphtly colored, sampling confined to L bank.
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MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 3 - 4/21/89
Hess sampler, 0.1 meter dia., 171 micron aperture nettin .
Taxon | samplel | sample2 | samplc3| SUM | %RA! MEAN ST. DEV
I I } i
COLEOPTERA | ! I 0%l 0.7
Heterdimnius corpulentus .r 1i 1! OE 2} 0%5 0.7‘ 0.6
i ; — I { !
DIPTERA ; i i  14%;  26.0]
Thienemannimyia group | 1 0l 1 20 0%l 0.7 0.6
Brillia sp. F 1 1! 0 2 0% 0.7| 0.6
Coryaoneurs sp ' 0 1 0 1 0% 0.3} 0.6|
Eukieffericila spp. | 0 0| 1 1 0% 03 0.6
Paruphaenocladivs sp. | 0 0i 3 3 1%l 1.0 1.7
Rheocricotopas sp. ! 4! 18! 3 25! 4% 83 8.4
Hydrobaenus sp. B 1| 0) 0 1, 0%, 0.3 0.6
Psuedoorthocladius sp. | 2| 0] 1 31 1% 1.0 1.0
Tvetenia sp. i 1 o 1l 2 0%l 0.7 0.6
Chaetocladivs sp. I 0 3 0| 3 1% 1.0 1.7
Micropsectra spp. 2 19: 2, 231 4%: 7.7 9.8
Dicranota sp. i 2 0l 0 2i  O%i 0.7 1.2
Hexatoms sp. { 2 2i 2 6 1%l 2.0 0.0
Chelifera sp. ? 0 0 1 L. 0% 0.3 0.6!.
Prosimulium _sp. ; 0 3 0 3 1% 100 17
' i [ i ) i
EPHEMEROPTERA ] i : | | 56%  107.01
Ameletus spp. .’ 0! 2! 0! 20 0%! 0.7 1.2
Baetis bicaudatus ,» 2] 1 4 7, 1%: 2.3 1.5
Baetis tricaudatus i 3 0l ol 3 1%j 1.0 1.7
Ephemerelfs infrequens | 11 3 1 171 3%l 5.7! 5.0
Drunefla coloradensis : 84 35’ 21! 140! 25%'  46.7 33.1
Druneila doddsi ; 3 6i L 10| 2%: 33 25
Drunclla spipifera i 0 (1] 1 1l 0%i 0.3 0.6
Cinygmula spp. ! 28 291 7 64 1% 213 12.4
Epeorus deceptivus f 26 18! 10 54 9%, 180 8.0
Rbithrogena spp. ] 14 2 4 200 4% 6.7 6.4
Caudateflz hystrix | 0! 0l 3: 1%i 1.0 1.7
i i ! !
PLECOPTERA ! ! : . 14%, 26
Perlodidac 5 1 0 1 2 0% 0.7 0.6
Megarcys sp. i 0 1i 0 1 0%l 0.3] 0.6
Doroneuria theodora i 1 o 1 2l 0% 0.7 0.6
Chloroperlinae E 17 11 5 33, 6% 110 6.0
Kathroperia perdita i 0 i 0 11 0% 0.3 0.6
Capnia gp. i 9 5l 4 18 3% 6.0 2.6
Podmostz sp. ! 3 1 1 50 1% 1.7! 1.2
Zapada sp. 1 § 0 3i 0 3 1% L0 1.7
Zapada cinctipes i 0 1 0 1i 0% 03 0.6
Doddsia sp. j 0 1i 0| 1 0%i 0.3 0.6
Perlomyia_sp. % 3 2 T 12 2% 4.0 2.6
i i ] i i




MACROINVERTEBRATE DATA

LIBBY CREEK

STATION 3 - 4/21/89

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon ;samplel sampleZi-samplﬁ SUM ;%RA; MEAN ST. DEV
| i i |
TRICHOPTERA | i | 16%|  30.0].
Rhyacophila Betteni gp. 2 2! 0 4 1% 1.3 1.2
Rhyacephilz Brunnea gp. . 2 0} 3 5. 1% 1.7 1.5
Rhyacophila verrula ; 0 1) 0 1] 0% 0.3 0.6
Rhbyacophila velpuisa ] 5 1! 1 7 1%l 2.3 23
Rhyacophila Sibrica gp | 1 0 1 2L 0% 0.7 0.6
Lepidostoma spp. ; 20 14 8 2 % 140 6.0
Apatania sp. i 1 0] 0 1] 0% 03 0.6
Oligophlcbodes sp. i 12 4i 12| 28] 5%i 93 4.6
i [ f i
ANNELIDA ; | 0% 0.3
Lumbriculidae i 0} 0; 1 1 0% 0.3 0.6
‘ i i : ! i
TOTAL ORGANISMS ' 268 1941 109 571 F 1903 79.6
TAXA RICHNESS L 32 30: 29 47, . 303 1.5
SHAN. DIVERSITY i 370 392} 415 410, EE 0.22
BIOTICINDEX i 098] 2091 135 1.43 147 0.56
EPT RICHNESS ! 22 22! 19 32 10 17
EPT / CHIR. . 20.83]  3.48; 767 739 , 10.7 9.1
BIOTIC COND.INDEX i : 1 99.0; T
1D's by D. McGuire & P. Wilkinson i i i i
PHYSICAL DATA | 1 E ! : |
distance from shore (m) 0.5 025, 055 : ; .
depth (m) ;035 0.3 0.4 i
velocity  (ftfs) est. i 1 075 1 0 i
CTQp = ? ‘ ‘ 50! :
stream width (m) G . 25, ;
_gradient (%) i | 1.2| i
water temperature (C) 5 1 : 1 5
substrate parficle size (%) | boulders (>12) | : 10} 5
Trubble (3 - 12) | i 551 7. :
| gravel (125 -3) | i 20 [
"fines (< 0.125) | [ 151 ;

rain last night= discharge up, sampling limited to L bank behind log jam.
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MACROINVERTEBRATE DATA

LIBBY CREEK - STATION 4 - 4/18/89
Hess sampler, 0.1 meter dia., 171 micron aperiure netting
Taxon isamplel sampleZ'samplefi SUMj %RA! MEAN ST. DEV
i i 1
COLEOPTERA [ | . | 1% 0.7
Heterdimaius corpulentus | 0 0 2 2 1%l 0.7 12
L ! L
DIPTERA i i 1 30% 350
Brillia sp. 4 i ol 0 i 0%l 0.3 0.6
Corynogeura sp ! 0 0! 1 11 0% 03] 0.6
Eukicffericlia spp. : 0 0, S . 1% - 1.7 2.9
Lopscladius sp. | 14 0| 0 14| 4% 4.7 8.1
Parapheenocladios sp. | 3 0i 10 131 4%i 4.3 5.1
Rheocricotopus sp. ! 6 5t 12 B 1% 17 3.8
Orthocladius spp. ; 0 0; 1 1. 0% 0.3 0.6
Symposiocladius sp. i 1 0| 0 1 0% 03] 06
Psuedoorthocladivs sp. | 1 1! 5 7N 2% 23] . 23
Tretensa sp. ! 3 0! 2 5 1%l 1.7 1.5
Stempelina_sp. f 1 L 1 3 1% 1.0 0.0
Micropsecira spp. | 7 M 9 211 6% 1.0 2.0
Dicranota sp. i 0 0l 1 0 0% 0.3 0.6
Hexatoma sp. T 0 1! 1 2 1% 0.7 0.6
Prosimulium  sp. l 0 1 3 4 1% 1.3 15
Certatopogonidae i 1 1 1% 3 1‘@% 1.9 0.0
i ! i !
EPHEMEROPTERA | : ! L 51%! 59.0
Ameletus spp, } 1 0; 0 1 0% 0.3 0.6
| Baetis bicaudatus 1 1 0i 13 14| 4% 4.7 7.2
Ephemerelfa infrequens | 0 0l 2 2 1% 0.7 1.2
Druaefla coloradensis ! 3 0] 6 9 3% 3.0 3.0
Drunétla doddsi i 0 0, 4 4 1% 13 2.3
Cinygmuls spp. | 19 4 43 66| 19%: 22.0 19.7
Epeorus deceplivus | 28 5! 43 76! 2% 253 19.1
Rbithrogena spp. | 1 2 2 5. 1% 1.7 0.6
| i i H
PLECOPTERA . i | i 17% 170
Doroneuria theedora | 0! 0! 2 20 1%l 0.7 1.2
Chloroperlinae ! 9] 5, 14 28] 8%, 93 4.5
Capnia gp. ; 0 2 1 10 3% . 1.0 1.0
| Zapada sp. 1 i 0 0i 9 9 3%l 3.0 5.2
Tacoionema sp. ' 2 0! 4 6 2% 2.0 2.0
Perlomyia_sp. ﬁ; 0 1; 2 3 1%, 1.0 1.0
j i | l e
TRICHOPTERA K ; i 2% 23
Arctopsyche grandis ! 1 0! 1 2 1% 0.7 0.6
Rhyacophila Betteni gp. | 1 0, 0 1 0% 0.3! 0.6
Rhyacophila Brunnea gp. | 1 0 0 1 0% 03: 0.6
Rhvacophifa Sibrica gp ! 1 G 0 1 0%i 0.3 0.5
Ecclisomyia sp. I 0 1 0 U 0% 0.3 0.6
. | Oligophichodes sp. | 0 1] 0 1, 0% 03 0.6
- | i i o




. MACROINVERTEBRATE DATA
LIBBY CREEK STATION 4 - 4/18/89
Hess sampler, 0.1 meter dia., 171 micron aperture netting :
Taxon j!;ampiel. sample2 | sample3| SUM T%RA.IL MEAN ST. DEV
| ] 1 |
TOTAL ORGANISMS | 106 361 200 348§ | 1140 82.3
TAXA RICHNESS ¢ 22 15! 28 37! | 21.7 6.5
SHAN. DIVERSITY . 344! 355! 378 3.96] 1 359 0.17
BIOTICINDEX | 246] 2751 236 2.40; L2520 020
EPT RICHNESS I 120 8 14 24 ] 11.3 3.1
EPT / CHIR. ' 184 175! 317 255! ' 2.3 0.8
BIOTIC COND.INDEX | 1l 85.9; ;
ID's by D. McGuite & P. Wilkinson | | i
PHYSICAL DATA | ] | i
distangce from shore {m) l 5 7| 1 : ‘
depth (m) . 03 03; 03 rT
velocity (ft/s) est. i 1 1 075 | ;
|CTQp = [ i 50! | i
I'stream width {m) .‘ l | 350 r
eradient (%) ) ! ‘ 12
water temperature (C) l i 1] i i
substrate particle size (%) | boulders (>12) | 10! I |
rubble 3-12) ! 35! ! ,
[gravel (125 -3) | 45] ? |
i fines (< Q.125) | 10i i




. MACROINVERTEBRATE DATA
LIBBY CREEK STATION 5 - 4/18/89
Hess sampler, 0.1 meter dia, 171 micron aperture netting
Taxon .:samplel sampchll sample3 | SUM l %RA{ MEAN ST. DEV.
i | | |
COLEOPTERA l i 0% 03
Heterlimnins corpulentus : 1 02 0 1 O%E 0.3 0.6
: ! I ]
DIPTERA | ; | 37%| 417
| Thienemannimyia group | 0! 1 0 1 0%l 0.3 0.6
' Brillia sp. i 0 9! 0 o 3%l 3.0 5.2
Cheatocladius sp. 7 : 0 1 0 1 0% 0.3 0.6
EukiefFeriella spp. i 1 1 0 2l 1% 0.7 0.6
Paraphaenocladius spp. | 18 20| 1 391 12%  13.0 104
Rbeocricotopts sp. : 1 21! 1 23! 7% 77 115
Orthocladius spp. . 0 1 0 1 0%; 0.3 0.6
Psuedoorthocladius sp. | 6 0 0 6l 2% 2.0 3.5
Tvetenia sp. [ 2 8 0 10t 3%l 33 42
Stempellina_sp. i 0 2! 0 20 1% 0.7 1.2
Polypedilum spp. ! 0 1 0 1 0%, 0.3 0.6
Micropsecira spp. | 7 11| i 191 6%l 6.3 5.0
Dicranom sp. | 1 0l 0 1 0%l 0.3 0.6
Oreogeton sp. E 0 2! 0 2 1% 0.7 1.2
Prosimufium  sp. : 0 4 20 6, 2%: 2.0 2.0
Certatopoponidae ] 1 1 0 22 1%} 0.7 0.6
e ]
EPHEMEROPTERA ! ! % f ' 39%! 433
Ameletus spp. ; 0 0| 1 1, 0% 03 0.6
Bactis bicaudatus i 4 8| 4 161 5%l 53 23
Ephemeretlz ipfrequens | 0 0i 1] 1 0% 0.3 0.6
Drunella coloradensis i 4! 8 2! 14, 4%! 47! - 31
Drunetfa doddsi i 0 0| 1 1 0% 0.3 0.6
Drunella spiaifera r 0 1 0 11 0%l 0.3 0.6
Cinygmuls spp. | 9! 3s! 10 54 16%!  18.0 14.7
Epeorus deceptivus 4 19] 16 390 12% 130 7.9
Rbithrogena spp. ] 1 0; 2 3 1% 1.0 1.0
| i | |
PLECOPTERA ! l ? — "19ml 213
Isopera sobra | 0 0! 1! L 0% 0.3 0.6
Chloroperlinae | 4 29| 4 370 1% 123|144
Capnia gp. i 0 2i 0 20 1%l 0.7 1.2
Podmosta sp. i 0 0! 1 1 0% 0.3 0.6
Visoka sp. : 0 11 ol 11, 3% 3.7 6.4
Zapada sp. ] i 0 5i 1 6l 2% 2.0 2.6
Doddsia sp. 1 0 1 ol 1 0%l 0.3 0.6
Taenionema sp. i ol 0 3 3 1% 1.0l 1.7
Perlomyia_sp. i 0; 2 0 2, 1% 0.7 1.2
| ! : . | |
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MACROINVERTEBRATE = DATA

LIBBY CREEKX STATION 5 - 4/18/89

Hess sampler, 0.1 meter dia., 171 micron aperture nettin

Taxon | samplel samplcz; sample3| SUM | %RA! MEAN ST. DEV
! | | |
TRICHOPTERA | | | 4% 4.3
Arctopsyche grandis ! 1 ol 2 3 1% 1.0 1.0
Parapsyche elsis ' 0 1] 0 1; 0%{ 0.3 0.6
Rhbyacophila Bruanea gp. | 0 3 1 4 1% 1.3 1.5
Rhbyacophila verrla I 0l 1 0 1l 0%l 0.3 0.6
Lepidostoma spp. ! 0 il 0 I 0% 0.3 0.6
Oligophlebodes sp. ; 1 i} 1 3 1% 10 0.0
i 1 . | I
ANNELIDA i i 0%l 0.3
Lumbriculidae ] 0 o’! 12 1 0% 03 0.6
i ] 3 ! H
TOTAL ORGANISMS | 661 211 57| 334, 1 1113|864
TAXA RICHNESS + 17 30i 21} 42! i 227 6.7
SHAN. DIVERSITY ' 3431 398!  3.62 4.18! % 3.68 0.28
BIOTICINDEX . 295 2770 175 2.63: [ 249  0.65
EPT RICHNESS i 8 161 16 28! | 133 4.6
EPT / CHIR. [ 0801 1.68! 17.00] 1.821 i 6.5 9.1
BIOTIC COND.INDEX | E 87.1° !
ID's by D. McGuire & P. Wilkiason L 1 i
PHYSICAL DATA | i ( ; .
distance from shore (m) | 3 1! 0.5 9
depth (m) T 035 025! 015 ! ‘ )
velocity  (Ft/s) | 1 075, 03 : | |
CTQp=" a ; 50! :
stream width (m) ' ' 151 :
gradient (%) ! { ? i 3 ! *
water temperature (C) . : : i 1 ;
substrate particle size (%) | boulders (>12) | 30 - |
| rubble (3 - 12) ! 25! !
“gravel (.125 - 3) . 25 i
| fines (< 0.125) | i 20; i
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MACROINVERTEBRATE DATA

LIBBY CREEK STATION 8 - 4-18-89

Hess sampler, 0.1 meter dia., 171 micron aperture netting

Taxon ;samplel sampleZ;sample?» SUM %RAIL MEAN ST. DEV
i i i
DIPTERA | i i 22%i 230
Dizmesa spp. ! 1 0 [ 1 0% 03 0.6
Brillia sp. : 0 0; 5 5. 2% 1.7 29
Eulicfferieila spp. ; 0 2i 4 6. 2%, 2.0 2.0
Paraphaenociadivs sp. [ 3 i 9 151 5%l 50 3.5
Heterotrissocladius sp ! 0 0l 0 0 0% - 00 0.0
Rbheocricoiopus sp. H 2 ZF 4 SL 3%, 2.7 1.2
Tvetenia sp. | 2 L 0 3L 1%) 1.0 1.0
Polypedilum spp. ; 0 Li 0 11 0%i 0.3 0.6
Stempellina sp. ? 1 1 3 sl 2% 1.7 12
Lopescladius sp. { 1 0; 0 1 0% 0.3] 0.6
Micropsecira spp. ; 3 5 8 167  5%| 53] 2.5
Chelifera sp. ; 0 0 1i 1 0%i 0.3 0.6
Oreogeton sp. : 0 0! I 1 0% 0.3 0.6
Prosimulium ; 0 0 1 1 0% 03 0.6
Agathon sp. 0 0i 1 1 0%l 9.3 0.6
Certatopogonidae : 2 Oi 2 4i| 1% 1.3 1.2
I
EPHEMEROPTERA ; ! H " 55%,  56.0
Ameletus spp. ; 0| 1i 0 1l 0% 0.3 0.6
Baetis bicaudatus i 2! ol 5 7 2% 2.3 2.5
Drunella coloradensis E 0! 3! 2 b2 1.7 1.5
Drunella doddsi ; 0 1 2 3 1%: 1.0 1.0
Cinygmula spp. | 18 24i 38 80i 26%| 26.7 103
‘Epeorus deceptivus ! 8l 16! 15 391 13%i 13.01 4.4
Rbithrogena spp. .I 13]{ 7: ,13| 33; 11%{ 11.0% 3.5
| u | i L 1
PLECOPTERA i i | 20%i _ 20.3:
Doroncuria theodora i 0 1! 2 3 1% 10 1.0
Chloroperlinae g 16 11 19 46, 15%|  15.3] 4.0
Visoka sp. P 1 0| 0 1 0%; 0.3! 0.6
Zapada sp. 1 i 0l 0! 5 51 2%f 1.7! 2.9
Taepionema sp. ! 1 ol 0 1 0% 03! 0.6
Perlomyia sp. ' 1i 1! 3 Si 2%!7 1.7! 1.2
- ; : i z
TRICHOPTERA 1 i ! I 2%i 2.3
Parapsyche elsis : 0 1 2| 3 1% 1.0! 1.0
Rhvyacophila Betteni gp. . 0 1 ) 1 0% 03 0.6
Rhyacophila velpulsa i 0 0i 1 1 0% 0.3 0.6
Glossosoma sp. i 0 0i 2 2 1%l 0.7 1.2
’ ' : | ’ . |
ANNELIDA | % ; : | 1%, 0.7,
Lumbriculidae ; 1 1 0 20 1% 0.7] 06
! ! i . i | i
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MACROINVERTEBRATE DATA

LIBBY CREEK STATION 8 - 4-18-89
Hess sampler, 0.1 meter dia;, 171 micren aberture.netting
Taxzon Tsamp(el sampleZisﬁmpieﬁ SUM ! %RA? MEAN ST. DEV
i ; | P
TOTAL ORGANISMS | 76 83 148 307 | 1023] 397
TAXA RICHNESS i 17 191 24 30 T 200! 36
SHAN. DIVERSITY L 324]  3.28] 375 3.69 L 342 0.28
BIOTICINDEX . 179 193] 216 2.01 [ 1961 019
EPT RICHNESS i 8 11} 13 21 I 1071 2.5
EPT / CHIR. P 462] 4477 330 3870 1 41 0.7
BIOTICCOND.INDEX | } 824,
ID's by D. McGuire & P. Wilkinson i | |
PHYSICAL DATA | i | i
distance from shore (m) | 8 2! 4 : !
depth (m) L 03] 022, 03 } |
velocity  (ft/s) i 05 0.5f 05 i i
CTQp = | i 501 i
stream width (m) ! , " 14! f !
gradient (%) R i i ' 3 i
water temiperature (C) { i ' i i
substrate particle size (%) | boulders (>12) ¢ ! 10/ i |
leubble (3 -12) | 1 45' :‘ !
Egravcl {.125 - :L: ;r 35 ;
| figes (< 0.125) | ! 10i i
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. MACROINVERTEBRATE DATA

LIBBY CREEK STATION 10 4/18/89
Hess sampler, 0.1 meter dia.,, 171 micron aperture netting :
Taxon —:rsamplcl samplezlrsampleii SUM {%RAE MEAN ST, DEV
! ; 1 |
DIPTERA ; [ | 36%1  69.7
Zavrelimyia sp. ! 1 0! 0 Y 0%l 0.3 0.6
Brillia sp. L 4 0! 0 4 1%, 1.3 2.3
. | Chaetocladius sp. i 6 3 0 9 2% 3.0 3.0
| Corynoneura sp. i 0 1! 0 1 0%l 03] 0.6
Eukiefferiella spp. 5 3 1 1 51 1% 1.7 1.2
Paraphacnociadius sp. 34 5] 20 59 10%,  19.7 14.5
Rheocricotopus sp. : 8 2 3 13 2%l 4.3 32
Symposiocladius sp. f 0 1l 0 il 0%l 0.3 0.6
Tveteaia sp. ! 3 14! 10 27 5% 9.0 5.6
Hydrobaeaus sp. . j 2 5) 0 7, 1% 2.3 2.5
Stempellina sp. i 27 ! 5 34| 6% 11.3 13.7
Micropsectra spp. i 10 18l 9 371 6%l 12.3 4.9
Dicranota sp. i 2 0! 0! 2l 0%l 0.7) 1.2
QOrevgeton sp. 5 (_)L 0, 5. 1% 1.7 29
Prosimulium s 0 3i ol 31 1%) 1.0{ 1.7
Certatopogonidae i 1 0l 0 - 11 0% 0.3 0.6
. i ] : i
EPHEMEROPTERA : i : 0 1 36% 693
Ameletus spp. , 0| 1 3 1%i 1.0 1.0
Baetis bicaudatus i 7 16/ 14| 371 6% 1231 4.7
Drunella coloradensis ' 6! 2! 5! 13! 29! 43 2.1
Cinygmula spp. ? 29 43; 42, 114 20%; 38.0 7.8
Epeorus deceptivas N 9y 9 13 31 5% 10.3 2.3
Rbithrogena spp. i 0 s! 4t 9 2%l 30i 26
Parafeptophlebia_spp, 0 1! ol 1 0% 03 06
. t ] H L ' 3
PLECOPTERA ! 2 i .5 | 25%i 4717
Megarcys sp. ' 2 0 1 3 1% 1.0 1.0
Chloroperlinae i 24 16, 44! 84! 15%| 280 14.4
Visoka sp. ; 0 0, 8! 8 1% 2.7 4.6
Zapada sp. 1 ! 7 111 8! 260 5%i 8.7 2.1
Doddsia sp. : 0 0 2| 2 0% 0.7! 1.2
Perlomyia sp. ; 9 2, 1 12 2% 4.0 4.4
Yoraperia brevis i 4 0 4 8 1% 2.7 23
[ ! 1 | i !
TRICHOPTERA i ? ? ! o 4.3
Parapsyche elsis l 0 3| 1, 4. 1% 13 1.5
Rhyacophila Briignes gp. | 0 1 0 1 0%; 0.3 0.6
Rhyacophifa verrula [ 0 0l 1 i 0% 0.3 0.6
Rhyacophits Hylinata gp | 1 0! 0! 11 0% 03] 0.6
Ecclisomyia sp. 0 L 0 1 0%, 03 06
Neothremma sp. 0| i 0 1i 0% 0.3/ 0.6/
Chvranda centrafis i 2| 1 0l 3 1% 1.0 1.0
Anagapetus sp. ! L 0 0 10w 03 - 06
: i ! H ! |
ANNELIDA i 1 i g [ 0% - 07
Lumbriculidae ' i ol 0 2| 2 0%l 07! 1.2




“MACROINVERTEBRATE DATA -

LIBBRY CREEK STATION 10 4/18/89
Hess sampler, 0.1 meter dia., 171 micron aperture nettin
Taxon ;samplel samm2;sample3 SUM : %RA! MEAN ST, DEV
1 : L i f i
i L 1 |
TOTAL ORGANISMS | 209 1670 199 575! U 1917 219
TAXA RICHNESS ! 26 25! 22| 390 1 243! - 21
SHAN. DIVERSITY . 396{ 371 353 4.03) . 374 0.20
BIOTICINDEX i 263 2,71 202 2.461 i 2470 0.40
EPT RICHNESS { 13 141 15 26! r 14,0 1.0
EPT / CHIR. L 105] 2157 310 1.84 1 2.1 1.0
BIQTIC COND, INDEX : . 89.9; i
ID's by D. McGuire & P. Wllkmsoul i i I
PHYSICAL DATA | ; ! ! { .
distance from shore (m) | 1; 1.5; 1 : !
depth (m) P 025 03; 025 i
velocity  (ft/s) i 0.5 0.75i 0.751 ! i i
CTQp = 5 ! ! soi ! ‘
stream width (m) ; ; : 8| . i
sradient (%) ,- i ; ¢ 3.5 i .
water temperature (C) i | i ! 1i i
substrate particle size (%) ! boulders (>12) ! ' 30! '
irubble (3-12) | 50, ;
| gravel {125 -3) | i 15! | i
! fines (< 0.125) | i 5 i |

220




- MACROINVERTEBRATE DATA
LIBBY CREEK ' STATION 11 4/20/89

Hess sampler, 0.1 meter dia, 171 micron aperture nctting
Taxon {samplel | samplc2 | sample3. SUM | %RA| MEAN BST. DEV
i : L
DIPTERA ; t | 33% 377
unassociated midge pupa ! 2 ol 0 2 1% 0.7 1.2
Zavrelimyia_sp. | 0 1] 0 1 0% 0.3 0.6
Diamesa spp. ; 1 0; 0] 1 0% 0.3 0.6
QOdontomesa sp. | 0 1 0 1 0%l 0.3 0.6
Brillia sp. ! 1 0l 7 8 2% 2.7 3.8
Chactociadius sp. } 1 2 0 L 1%: 1.0 1.0
Corynoneura sp 1 1 0} 1 L 1% 0.7 0.6
Cricotopus spp. | 0 1 0 il 0% 0.3 0.6
Paraphaenocladius spp. } 3 5i 11! 19" 6% 6.3 4.2
Rheocricotops sp. i 0! 0] 51 51 1% 1.7 2.9
Symposiocladivs_sp. ; 0j 3i 0} 3. 1% 10 1.7
Stempellina sp. ; 6 8 2 16 5%l 531 31
Tvetenia sp. ! 1! 1! 21 4 1% 1.3 0.6
Micropsectra spp. : 12! 8 19; 39 12%;  13.0] 5.6
Dicranota sp. i 0 0l 2i 2 1% 0.7 1.2
Hexatoma sp. i 0 0i ! 11 0% 0.3 0.6
Prosimulium ! 0 0 1 1 0% 0.3 0.6
Certatopogonidae 1 0 1; 3 4 1% 1.3 1.5
i i a i |
EPHEMEROPTERA i . i i ( 30%!.  34.0!
Ameletus spp. ! 0| 0! pal 20 1% 0.7 1.2
Baetis bicaudatus ; 1 9, 1; 11, 3% 37 4.6
Drimelfa coloradensis | 1 0! 10 2 1%! 0.7 0.6
Drunelfa doddsi f 0l 1 0 1l o%m 0.3 0.6
Cinygmuf2 _spp. ' 3 29! 24! 56, 17% 187 1338
Epeorus deceptives ; 2 13| 4} 19: 6% 63, 5.9
Rbithrogena spp. 4 0 51 6! 11} 3%j 371 32
} i i 1 :
PLECOPTERA i I ' 30% 333
Perlodidae R ; 1 2 1%; 07.. 0.6
Chloroperlinas i 14 5i 36 551 16%! 18.3] 15.9
Visoka sp. i 0 4! 2 6! 2% 2.0 2.0
Zapada sp. ! ! 6. 2! 4 12, 4%, 4.0 20
Perfomyia sp. ; 0l 0| 2 2 1% 0.7 1.2
Yoraperla brevis 2 2: 19 23| 7% 7.7 9.8
. [ | [ i i !
TRICHOPTERA : i : L 5% 5.3
Parapsyche elsis | 0 14 0 1 0% 0.3 0.6
Rhyacophila verrula i 0 0i 6i 6l 2%l 2.0 35
Rhyacophila velpuisa ! 1 0! 0| 1 0% 0.3 0.6
Lepidostoma spp. : i 0 1 2 1%, 0.7 0.6
Neothremma sp. ; 0 3| 0 3 1% 10 1.7
Anagapetus sp. i 1 2i ol 3t 1% 1.0 1.0
1 : ] [ [
OTHER : ! ‘; ! i T

| Tarbeilada i 5 2 O 7i 2%t 23 25|
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MACROINVERTEBRATE DATA

LIBBY CREEX STATION 11 4/20/89
Hess sampler, 0.1 meter dia., 171 micron aperture nettin
Taxon  samplel | samplc2 | sample3| SUM | %RA| MEAN ST. DEV

a t ; ; i

i | i a
TOTAL ORGANISMS ! 66 1090 163 338 112.7 48.6
TAXA RICHNESS ! 21 23 25 38; b 230 2.0
SHAN. DIVERSITY . 370 376, 3.73 4.154 i 3.73 0.03
BIOTICINDEX i 2710 2281 220 2.331 2.40 0.27
EPT RICHNESS ! 11] 12! 14 23! ! 12.3 1.5
EPT / CHIR. . 118 253 232 2.08, ! 2.0 0.7
BIOTIC COND.INDEX | ; 7891
ID's by D. McGuire & P. Wilkinsonl | | ]

t

T
1

PHYSICAL DATA | '

distance from shore (m) ;  0.5]  0.5; 2|

1 T
03 025 0351 [

depth (m) i i

velocity (f/s) 025 05 01 i |

CIQp= : ! . 50 !

stream width (m) i i i 5; P

pradient (%) i i ; | 4i !

water temperature (C) 4 i i i 1i ;

substrate particle size (%) !boulders (>12) ! ,’ 20! ‘ !
rubble (3-12) | ; 30, ,
i gravel (125 - 3) & i 30i i i
i fines {< 0.125) ! i 20i |
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MACROINVERTEBRATE DATA

ROCK CREEK STATION 1 - 4/ /£/89
kick samples, 1 meter for 45 sec.
Taxon | samplel | sample2 frsampleS SUM L%RAiIMEAN T. DEV.
1 L1
COLEOPTERA 1 1 I 1%l 1.0
Heterlimnius corpulentus ' 0 ! 0 1 0% 0.3 0.6
Naepus sp. } 1 o 1 2 0% 0.7 0.6
| i
DIPTERA ! | | 8% 120
Diamesa spp. ! 0 1l 0 1 0% 03 0.6
Briflia sp. ; 1 2 5 8 2% 2.7 2.1
Corynonetra sp i 0 0 1 1 0% 0.3 0.6
Euliefferella spp. i 0 2l 5 2%l 2.3 2.5
Tvetenia sp. i 1! 2! 3 6 1% 2.0 1.0
Micropsectra spp. : 2 1 4 7. 2%: 2.3 1.5
Hexatoma sp. 1 0 0 1 0% 0.3 0.6
Orcogeton sp. j 1 ol 0 1 0%l 0.3 0.6
Prosimulipm  sp. f 0 I 3 4f 1%%T 1.3 1.5
EPHEMEROPTERA ! } | 73%|  106.7
Ameletus spp. ] of - o 2{ 2l 0% 0.7 12
Baetis bicaudatus { 2 0! 1! 3 1% 1.0 1.0
Baetis tricaudatus ; 1 1 1 3 1% 1.0 0.0
Caudstella edmundsi i 0 ] 1] 1 0% 0.3 0.6
Drunella coloradensis i ol 0! 3! 3 1% 1.0 1.7
Drunella doddsi : 0! 0! 2! 2 0% 0.7] 1.2
| Cinygmuls _spp. i 15 16, 51 821 19% 2731 205
Epeorus sp. a 3 48 141l 192 44% 64.0 70.4
Rhithrogena spp. ? 17! 6! 9 32 % 10.7 5.7
A —
PLECOPTERA K ! i 10%, 14.0
Megarcys sp. i 0 i 1 11 0% 0.3 0.6
Perlodidae ! 0] 0! 11 U o% 03 0.6
Chloroperlinae - 11 9} 3 23| 5% 77 42
Capnia gp. i 0 N 2 3 1% 1.0 1.0
Visoka sp. i 0 1l 1 21 0%l 0.7 0.6
Zapada sp. 1 ! 0 0! 2! 2l 0% 0.7 12
Doddsia sp. 4 6 0 10 2% 331 31
: : i L I
TRICHOPTERA | i i t 8% 120
Arctopsyche grandis ! 0 0 1! 1 0% 03 0.6
Parapsyche elsis - 0 1 1 2. 0%. 0.7 0.6
Rbyacophila Betteni gp. | 0 1 0, 1 0%: 0.3 0.6
- | Lepidostoma spp. | 1 3l 18 220 5%l 73 9.3
Limuephilidae i 0o 1! 0 1 0% 03 0.6
Oligophiebodes sp. '; 0 0; 8 8. 2%, 2.7 4.6
Glossosoma sp. | 0 0l Li 1 0% 0.3 0.6
4 i i i I i
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MACROINVERTEBRATE _DATA

ROCK CREEK STATION 1 - 4/16/89
kick samples, 1 meter for 45 sec.
Taxon [ samplel sampleZE sample3! SUM ! %RAI MEAN ST. DEV
i f | i
ANNELIDA i r | 0%l 0.7
Lumbricidae * 0 1! 0 i 0% 0.3 0.6
Lumbriculidae { o o 1 1 0% 0.3 0.6
i i i i
OTHER i | i
Turbellaria j 0 0 1 1% 0% 0.3 0.6
N !
TOTAL ORGANISMS | 61 105 274 440 | 1467, 1124
TAXA RICHNESS | 14 201 29 37 | 210 1.5
SHAN. DIVERSITY I 2930 288 269 3.07! 283 0.13
BIOTICINDEX . 1437 162{ 150 1521 1.52 0.10
EPT RICHNESS : 8 12 20 27| 133 6.1
EPT / CHIR. | 1350f 11751 13.89 13.27! i 13.0 L1
BIOTIC COND. INDEX ! 1 ! 88.6! !
ID's by D. McGuire & P. Wilkinson; : : : ; ;
PHYSICAL DATA | | i i : i
distance from shore (m) | 4 2 5 ! '
depth (m) ' 05! 03¢ 0.5! f !
velocity  (ft/s) : 3 2i 4 ;
CTQp = ! . i i 501 i
stream width (m) : i i } 20! ]
gradient (%) i : : ' ol ' f
water temperature (C) j P i 1 ; ;
substrate particle size (%) | boulders (>12) | | 35, |
irubble (3-12) | ? 50! f ,
fgravel (125 - 3) | ! 150 !
: fines (< 0.125) | . 3. , i

runoff started, stage gauge at 2.0, few bugs at depths less than .3m, sampled below stage gauge
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. MACROINVERTEBRATE _DATA
ROCK CREEK ‘ STATION 3 - 4/16/89
kick samples, 1 mefer, 45 seconds.
Taxon | sample] | sample2 |sample3] SUM | %RA| MBAN ST. DEV
| 1 | |
COLEOPTERA | | | 1%l 5.3
Heterimnius corpulentys ! [ 0 0 6 0% . 2.0 3.5
Narpus sp. ' : 0; 2, 0 2| 0% 0.7 1.2
Cleptelmis _omata j 0 6i 0 6 0%, 2.0 3.5
Lara sp. i 0 0l 1 1 ol 03 0.6
Zaitzevia_parvula : 0 1§ S0 15 0% 0.3 0.6
) ! !
DIPTERA ; i | 48%| 2313
‘Thiencmaonimyia group | 23 2l 2 27 2%i 9.0 12.1
Procladias sp. ; 0 1! 0 1! 0% 03 0.6
Diamesa spp. H 4 3 11 18] 1%, 6.0 4.4
Pagastia sp | 1 [ 0 1 0% 0.3 0.6
Brillia sp. | 0 1l 0 1l 0% 0.3 0.6
Cardiocladius spp. f 0 1! 7 8l 1% 2.7 3.8
Cricotopts spp. ; 64 40, 82 186] 13%;  620] 211
Eukiefferiella spp. } 0 1 8 9  1%!| 30 4.4
Diplocladius sp. i 1 1i 0 2 0% 0.7 0.6
Psectrocladius sp. ; 4 0! 0 4 0% 1.3 23
Heterotrissocladius sp | 1 0} 0 1, 0% 0.3 0.6
Rbeocricotopus sp. | 2 0l 0 2l 0% 0.7 1.2
Symposiocladias _sp. i 1i ol 0l 1 0%l 0.3! 0.6
Tvetenia sp. : 1l 1! 1] 3 0% 1.0} 0.0
Polypedilum spp. } 2 0; 0; 2 0% 0.7| 1.2
Micropsecira spp. L 137! 871 29 2531 17%|  84.3 54.0
Pericoma sp. i 0 1i 0 1 0%l 0.3! 0.6
Chelifera sp. . 0 1 L L 0% 0.7 0.6
Oreogeton sp. ; 1 0 3 2 0% 0.7 0.6
Prosimulivm  sp. ! 20 61} 87 168 12% 56.0 338
Certatopogonidae i 2 o! 0 4% O%i 0.7 1.2
|
EPHEMEROPTERA | ] | 31%]  150.0
Baetis bicaudatus i 4 4l 5 131 1%l 4.3 0.6
Caudatells edmundsi ! 0 2l 7 9 1% 3.0 3.6
Ephemerella igfrequens 52 53! 82! 1871 13%] 623 17.0
Epeorus sp. ] 1 0| 8 9 1% 3.0 4.4
Paraleptophilcbia spp. | 168 431 19 2301 16%! 76.7 80.0
! | I )
MEGALOPTERA ! ;' ; f
Sialis sp. | 2! 0| 0 21 0% 0.7 1.2
| | | |
PLECOPTERA ! ! ) 8.7
Rickera sp.? | 0 0; 9 9 1%: 3.0 5.2
Isoperfa sobrix ; 2 2 0l 4 0%; 1.3 1.2
Chloroperlinae i 1j gl 5% 131 1% 43 3.1
i ] ] ]
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T MACROINVERTEBRATE DATA

ROCK CREEK 7 STATION 3 - 4/16/89
kick samples, 1 meter, 45 seconds. .
Taxon T[samplcl sample2 !iample3 SUM i%RAi MEAN ST. DEV
P i | |
TRICHOPTERA [ | | 6% 313
Arctopsyche grandis i 1 1! 1 3l 0% 1.0 0.0
Rhyacophila Betteni gp. | 1! 0! 0 1l 0% 0.3 0.6
‘Rhyacophila Brugaea gp. | 4 12 11 271 2% 9.0 4.4
Rhyacophila verrula | 0! 0! 1i 1i 0%l 0.3 0.6
Lepidostoma spp. i 18| 2! 0l 20! 1% 6.7 9.9
Hydroptila sp. ! 11 7t U 19 1%, 6.3 5.0
Qchrotrichiz sp. , 0 1] 0 1] 0% 03 0.6
Ecclisomyia sp. | 2 ol 0 20 0%l 0.7 1.2
Polycentropus sp. ! 10 1 0 11! 1% 3.7/ 5.5
Micrasema sp. ; 3 2 4 9 1%: 3. 0I 1.0
1 | |
MOLLUSCA i [ |
Sphaeriidae ' 71 471 29 1470 10%! 490/ 211
, P 0 I !
ANNELIDA ] i 0% 2.0|
Lumbricidae I 0 1i 0 i 0%l 0.3 0.6
Lumbriculidac ! 2 -0 1 3 0% 1.0 1.0
Tubificidae { 0 2 0 2 0% 0.7 1.2
| |
OTHER I - i i
Turbellaria ‘ 4 10 0 14{ 1% - 47 5.0
| I | i
TOTAL ORGANISMS | 627 407 413 14491 P 48231 1253
TAXA RICHNESS l 34 33 25 50 3074 4.9
SHAN. DIVERSITY L 332] 3530 339 3.68! T 3410 ol
BIOTICINDEX I 470{ 5.0, 499 4.90 [ 493 0.20
EPT RICHNESS | 14 121 11 23 i 1231 1.5
EPT / CHIR. ' 115] o098l 1.06 1.081 i 1.1 0.1
BIOTIC COND.INDEX | { 66.4 i
ID's by D. McGuire & P. Wilkinson i | 1
PHYSICAL DATA I I i l i
distance from shore (m) ! 3 1! 6l : | |
depth (m) : 0.4 0.4, 0.5 ! ;
velocity  (fi/s) i 2 15] 4| |
CTQp = ! ! | 53l [
stream width (m) | ! 10' !
gradient (%) : { 1, !
water temperature {C) i | | i
substrate pamclc size (%) I boulders (>12) | 251 i
rubble G-12) | . 35} 1
_i gravel (125 - 3) | 25
{ fines (< 0.125) | 15 ] |
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MACROINVERTEBRATE = DATA

ROCK CREEK STATION 4 - 4/16/89
kick sample, 1 meter forl5 sec.
Taxon | samplel | sample2, sample3] SUM | %RA| MEAN ST. DEV
| : i i |
! i i P
EPHEMEROPTERA ! ' SAMPLING (100%! 5.0
Cinygmula spp. ! 3 ! ; 3. 60%, 3.0 #DIV/0!
Epeorus sp. ; 1{ ABORTED 1] 20%| 1.0 #DIV/0!
Rbhithrogena spp. [ i : 1l 20%! 1.0 #DIV/O!
[ | A
TOTAL ORGANISMS | 5 : 5. : 5.0, #£D{v/0!
TAXA RICHNESS i 3 i 3 ! 3.0 #DIV/0!
SHAN. DIVERSITY ! 137 t 1.37 | 1.37] #DIV/O!
BIOTICINDEX I 1.40 | 1.40' b 140t #DIV/O!
EPT RICHNESS : 3 | 2l [ _3.0l#DIv/or
EPT / CHIR. i i : |
BIOTIC COND. INDEX ! i 227.3! I i
ID's by D. McGuire & P. Wilkinson b ! ' |
PHYSICAL DATA i L 3
distance from shore (m) | 0.5 i i ! i
depth (m) P05 [ i ' i
velocity  (ft/s) ! 3 ! 5 ! ! !
CTQp = ; P 50, | :
stream width (m) i i 5 i
 gradient (%) i I 15 !
water temperature {C) ! | ! ! N !
substrate particle size (%) | bouiders (312) | ; 70; . 1
jrubble 3 -12) | { . 20! i i
| gravel (.125 - 3) | f 5! ’
| fines (< 0.125) | ! s ] i
sampling aborted,conditions unsafe! no site suitable for sampling at this flow. J
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APPENDIX 6.6 QA/QC review of nine aquatic macroinvertebrate
samples. .



June &, 1989
Bob Wisseman
3490 NW Deer Run Rd.
Corvallis, OR 97330
(503) 752-1568

Dan HcGuire
Box 338-A Upper San Pedro R4.
Espancla, NM 97532

Dear Dan, .

Thanks for the oppurtunity to review some of your
samples, and for dropping my name to others. I like the
small jobs. They provide variety, so I don't get too bored
picking samples from any one location. The data and
determinations that I came up with for the samples are
attached.

1. Misc. Rhyacophilidae- determinations are on labels in
vials. 1 think we went over most of this on the phone. I'm
enclosing an unpublished key of Smith’s, plus some material
I put together.

R. vepulsa is a junior synonym of R. narvae. The color
pattern on larval headcapsules can vary.

R. ?verrula was R. Iranda Group. Head round in dorsal
aspect, but appears flattened when viewed laterally. Minute
spines cover dorsum of head. Short, single filament gills
on abdomen. These gills are most apparent in the final 2
instars, and may not be readily visible in early instar
larvae.

There were R. angelita pupae present in the R, Angelita
Group larvae from the Blackfoot River.

R. Betteni G6r. (you also called R. gggggg) Safer to leave

as R. Betteni Group Other species could be present. Need
pupae. )

2. Misc. Limnephilidae: Determinations are on labels in the
vials.

Apatania sp. Apatania albertae male pupae found in the
samples. It is probably safe enough to call the larvae
this, though more pupae to further confirm the I D. would be

better.

Psychoglypha sp.: You have at least 2 taxa present. P,
subborealis can be separated out. The scleotized body parts
are yelliow, with black dots. The legs are banded (see the
illustration in Wiggins 1977). There was another
Psychoglypha sp. mixed in with the Homophylax.




Dicosmoecus sp.= Dicosmeoecus atripes. At least the one you
sent. See Wiggins and Richardson 1982. Revision and
synopsis of the caddisfly genus Dicosmoecus (Trichoptera:
Limnephilidae; Dicosmoecinae). Aquatic Insects 4: 181-217.

Chyranda sp; = Chyranda centralis. The genus is monotypic.

Neophylax = Neophvlax rickeri.

There was one Necothremma alicia pupae in the Neothremma
vial. All larvae/pupae should be this species in that area,
but it would be better to confirm that with more pupae.

3. Misc. comments on taxa list and samples:

Baetis spp. I don't put species names on any more, or at
least I note them as e.g. bicaudatus or tricaudatus type
larvae. There are just too many unresolved taxonomic

problems.

Cinygmula: May have gotten some mixed with Rhithrogena,
since they were often in poor shape. The larvae in Ra 4-2
were unusual. Their heads were unusually brecad, and the
frontal notch was not pronounced. However, other characters
indicated that they were Cinygmula. I would be interested

to find out what you called these larvae.

Epecrus: Most larvae appeared to be Epeorus (Iron)
longimanus (early to mid-instar larvae). They were in poor
condition and not really large encugh to be positive. It

. has been my experience that the macula (dark spot on femora)
is not present in early instar larvae. Also, the keys talk
about whether the gills on the 1lst abdominal segement meet
in the middle or not (e.g. not for E. deceptivus). This is
not a reliable character.

There are many who feel that.D. coloradensis and D.
flavilinea should be synonomized. Same for E. infrequens
‘and E. inermis.

Yoraperla 7brevis. Your specimens present a problem. I
have encountered this from other sites in the northern Rocky
Mtns. They would key out to Y. mariana, based on the fact
that the posterior edge of the metasternum is straight, and
not curved. Y. mariana has not been positively confirmed as
occurring in the northern Rocky Mtns. Please send these to
Dick Baumann for his opinion. I know he would be

interested.

Dr. Richard Baumann

Dept. of Zoolot
574 W1DB 5y
Brigham Young Univ.
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Provo, UT B4602
I would leave at Yoraperla sp. for now.
Chloroperlidae: Alloperla vs. Sweltsa. Sweltsa is usually

the dominant taxa in NW streams. It is5 so much so, that I
tend to call everything Sweltsa.

Visoka = Visoké cataractae (monotypic genus).

Capniidae/Leuctridae larvae. Don't trust my I.D.'s. I
usually toss a coin. There was a mature Paraleuctra
occidentalis nymph in one of the samples.

Doddsia =D. occidentalis.

There were a few Nemourids (Nemourinae) that I couldn't
identify. Need larger specimens in better condition (larvae
have no gills).

Anagapetus vs. Glossoscma. It is very difficult to separate
early instar larvae out. Most are probably Glossgsoma.
Anagapetus is found in very small, forested streams.

Zapada: I would expect that columbiana, oregonensis and
frigida would be present. You really need fairly mature
larve to be positive, but I'm pretty sure there were some
¥rigida in the samples.

Zaitzevia: Harley Brown has turned up another species in
the Northwest (unpublished as of yet), so the genus is no
longer monotypic in the Northwest. :

Cheumatopsyche: usually a riverine taxa.

Hydropsyche-Ceratopsyche: I haven't accepted the generic
divisions that Schuster has proposed. I still call them all
Hydropsyche. ;

Chironomidae: The larvae were in pretty poor shape. We
would need some specimens in better condition (and larger)
to be certain on some of the I.D.'s (e.g. Tanypodinae).
Mary Jo Wevers (my wife) does the midges for me. She uses
Wiederholm's keys. Her comments are: )

1. Material poorly preserved.

2. Many specimens are early instars. It would be
better to select some later instar larvae for verification.

3. Taxa list looks toc long, based on the samples she
has seen. She suspects that there are actually fewer genera
involved.

4, For QA/QC checks, it may be better (and take less
"time) to just look at your slide mounts of the more obscure
taxa. -
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This is the first time I've been involved with an
rial AR OO rhacl T +hdmlr i+ 9 a rrnnd iAaa anA +hiec
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nFFA
exercise has caused me to give the process some thought.
I'l1l pass on some general recommendations and thoughts.

1. Better preservation is needed. I used to use

Kahle's fluid (ethanol + acetic¢ acid + formaldehyde + water)

to fix my samples. The recipe is in Wiggins caddis book.
It is a superlative fixative. 1I've recently become very
concerned about formaldehyde, however, and no longer use it
(I get a severe allergic reaction, plus the stuff is
carcinogenic). I would recommend using copious amounts of
95% ethanol spiked with a lIittle acetic acid to fix and

preserve the samples. Change the fluid once you return from

the field, if the samples have a lot of organic matter and

will be stored for some time. Isopropyl makes invertebrates

brittle.

2. Don't feel embarrased about leaving some I.D.'s at
the e.g. family level (I used to feel this way sometimes).
Early instar material often cannot be pushed any further.
think it's better to go only as far as you are sure.

Call me if you have any questions. Again, thanks for
the opportunity to work on your samples.

Sincerely,

Bob Wissema
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MT: Cabinet Mountains.
Collected in April 1989.

TAXA

Turbellaria
Nematoda
Oligochaeta
Ostracoda

TOTAL: MISC. TAXA

Baetis (7?bicaudatus)
Baetis (?tricaudatus)
Ameletus
Paraleptophlebia
Cinygmula

Epeorus (I.) longimanus
E. (Ironopsis) grandis
Rhithrogena
Caudatella edmundsi
Drunella coloradensis
Drunella doddsi
Ephemerella inermis
TOTAL: EPHEMEROPTERA

Yoraperla 7?7

Nemourinae .
Visoka cataractae
Zapada-small

Z. frigida

Z. Oregonensis Gr.
Doddsia occidentalis
Capniidae

Leuctridae . ,
Paraleuctra occidentalis
Ptercnarcidae-small
Perlidae-small
Doroneuria
Perlodidae-small
Setvena bradleyi
Isoperla sobria ~
Sweltsa (most)

TOTAL: PLECOPTERA

Rhyacophila-small
R. Betteni Gr.

R. Brunnea Gr.

R. Iranda Gr.

R. Sibirica Gr.
Agraylea
Hydroptila
Anagapetus
Gleossosoma
Polycentropus
Wormaldia occidea-Pu

Determined by Bob Wisseman

Benthos samples for Dan McGuire
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Arctopsyche grandis
Parapsyche elsis
Ecclisomyia
Chyranda centralis
Apatania albertae-Pu
Neophylax-small
Oligophlebodes
Lepidostoma
Micrasema

TOTAL: TRICHOPTERA

Cleptelmis ornata-larvae

C. ornata-—-adult
Heterlimnius—-larvae
Zaitzevia—adult
Hydrophilidae-larvae
TOTAL—-COLEQOPTERA

Dicranota

Hexatoma

Pericoma
Ceratopogonidae
Prosimulium

Simulium

Twinnia

Chelifera

TOTAL: MISC. DIPTERA

Brillia
Constempellina ?
Corynoneura
Micropseéctra
Orthocladius Complex
Parametriocnemus ?
Tanypodinae

Tvetenia
Chironomidae—-pupae
TOTAL: CHIRONOMIDAE

GRAND TOTAL

0 1 0
1 0 1
0 0 0
0 o -0
1 Q 0
0 0 3
0 0 5
4 1 0
0 2 0
7 25 9
0 4 Q
0 2 0
1 2 0
0 1 0
3 0 0
4 9 0
0 0 0
0 0 0
0 1 0
0 0 2
1 60 5
0 0 1
0 0 0
0 1 0
1 62 8
0 2 0
0 -0 0
0 0 0]
o 71 0
2 54 4
0 0 1
0 2 1
3 1 0
0 0 0
5 130 6

109 351 163
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0 0 o} 0 0
1- 0 3 0 0
0 0 0 0 1
o] 0 o 1 0
0 0 0 0 0
0 0 0 0 0
0 4 0 0 0
0 2 0 0 0
0 o} 0 0 0
2 7 14 5 3
0 0 0 0 0
o] 0 0 0 0
0 0 0 1 0
0 0 0 0 0
0 0 0 0 0
0 0 0 1 0
0 1 0 1 6
0 0 1 0 0
0 0 0 0 0
0 1 2 4 6
0 1 34 3 0
0 0 0 0 0
0 1 0 0 0
0 o} 0 1 0
Q 4 37 g 12
0 1 o 11 0
0 0 37 7 0
0 0 0 0 18
o} 0 6 0 9
4 2 53 9 49
o} 0 0 10 5
0 0 1 1 1
0 0 0 0 0
0 0 0 0 1
4 3 97 138 83

74 136 252 210 337



Ttiatom Cownd

Fock Creek  Station 1

Collected October 17
Tasam

FAcknanthez minetlssing

Takellaria flocculosa

GomPhonema intricatim
anauztatiem

Frazilaris waucheria

CDiatoma hizmale war. mesodon
' Lo Fiemale :

Melosira italica 7

Esmbella,minut&

zP .,
Hanmags arcus
Cuclokella Menedhiniana
Mawicula Pzevdozcutiformniz

Cocconeis Placentula

"Fbuﬁtulia rhomboides

B | - TOTAL
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Tijatk ;:' m Coasnk

Fock Cresk  Station 3 Slide 4

Collected Qctober LV 1982
Tasam

Ackmanthes minwtissima

T laa_eolafz .

CHnomoemeis witres _
zerians war. kbBrach4sica

'Hmphaﬁa avalis war. Pediculus

Tab#llnrln Flocoulos.
+an# +rata
GomPhomnena tupriz
' araustatum war, Latermedia
BT N ubfu atum
trrza i

Fragailaria waucheria
VipesCens :
CconEtruEns var.
- constricta

P ot
M
]

2T

Euwnotia curweata
Pect1u=11" war. Minor
serta Wwar diadema

Digtoma ancePs
: hismals war. Mh:udnu

Melozira diztans
grarilata

Cumbella m

Harmass arcus
Luclotella =F

Hawvicula P:eudﬁ_:utlfnrm1’
'FPHFfﬂFﬂPhﬂlq
CPufula
CPukula wars ellirtica
na il iformis
mutica
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inota
ciztula
cezattii
luynata
hetetap lewr-a var. subprostrata

i i i e s

P

- um
e ) U B ¥

il

o
ol N T ]

=Ty L0 l

—_
LRI

e L3
= 1)

ST,

oy
=~}

—

—A =M - Bl



Biatom Cownt
Fock Creesk  Station 3 Slide 4 Pa.ja.-z
Collected Qotober 17, 1925

Taxom

o e L e

Finpmlaria maior T
mandata - i
bzalis : , . T

Frustulia rhomboides 5
Meridicn circulare 1
3Eit--3.l.l;r‘,§:!1'|¢5' iz Phoenicenteron £ Sracilis T
Stenop berok iz intermedi a.. - . T
| T

Heidium Bistlcatum

TOTAL d2a
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iatom Cquﬁt
Libke Cresk  Station 3 Slide 3
lullcutad Oi-tebe 1

e i e et el ey st st e

huﬂufhci minutiss

im
Ianuuulata WEF omisss

GomPhonems, Cclevel

'.H

Fragiltaris leptost L
Diatoma hizmals vah..mesadbﬂ
Melosira warians

Cumbella mivwta
|'|||--' -:'1- ENED

Hannaga arcus

DidumozPhenia Seminata

Cowooneis Placentola

|T|

Hi)

Mitzschia Palea

Feusthn low var FerPuzilla
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Hiatom Count

Fock Cresk  Staticon S-Macrophwhte-
Collected Oohober 17, 1352
T e

ks Bk g e gt P gt St

Ackhmanthes minobiszi
lanceolats

L war dukia
HmF s PerPosilla

Tabellaria flocculosa
' fennestrata

BomP honena buleeis
ananstatium
Lirnca b
btrebizzonii

Frasilaria waucheria .
Tebtostauron
war dubia

Ennobia Ferfuzilla
Fectinalis
S ignea
vanbeurck 11

Tiatoma hismale war. mwesodon

Melosira distan

in

Cymheila minuta
lunaka

heteropr levra war, zsubeostrata

sinata’
nawicliformis
mexicana

Hayvnaga apcus

Ha#icula Feewdoscutiformis
mtica ) '

Fivoslaria borealiz
: azntilis

Meridicon circulare war consbricbom

Stavroneis Phoenicenteron
DidamosPlenis Yeminata
Hantzszchia amPhiPoxus

Cocconeis Placentula

Hitzzchia livesaris
amFhilia
Siomoicss
trablionslla .
Fraztulum
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ks

23 Ockober 17, lqE}ﬂ

— . iy P ot g

Hrhnnu+l55'minu+i =ifma
1'-'||| F='I|1'-'I'|'=l
=P

Fncmmegnis J't'P.

. "l tu:-' 1 .!_EII" 12 |_|r__,_l_l 1|_|_

unmphunﬂmnr=ubnlawa+um
aﬂgi’tEth

Fragsilaria wauchehia

Eumctia curwaba
Fectinalis

Diatoma hiemale war. meso Juu
anmzer s

Frouztulia rhomboides
Coambella mivmia
Hannasa arcus

Fimaelaria horealiz war rectan

Meridion circulars

Laclobslla sp

"l
1
e
3
u
]
1]

Fhefhanadiscus

Meidiom =p

1. Count R
5'EEH Ztation 4 Slide 1
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