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. INTRODUCTION

A. Purpose
Pre-mine inventory of streams in the Montanore Project area was conducted in 1988-
89 (McGuire, et al., 1989). Those studies were compiled into a draft environmental
impact statement (DEIS) released to the public in October 1990 (U.S.F.S., et al.,
1990). A supplement to the DEIS {(U.S.F.S., et al., 1991) made recommendations for
future aquatic monitoring and subsequently, an interim aquatic biological monitoring
program was designed after discussions with state and federal agencies {Water Quality
Bureau, Department of State Lands and Kootenai_ National Forest). The interim
biclogical monitoring program was implemented in 1990, 1891, 1992 and 1993

(Farmer, 1991, 1992b, 1993 and Farmer et al., 1993).

Nitrate levels in Libby Creek, as the result of mine exploration activities, exceeded’
recommended state levels in the summer and fall of 1991 and mining operations were
discontinued while the effects of the nitrate increase on stream biota was being
ascertained (Farmer 1992a). Pre-mine monitoring of all of the Montanore Project
stream sites was continued in 1992 (Farmer, 1993) but was confined to the four Libby

Creek stations in 1993 {Farmer et al., 1994).

At the request of the Montana Water Quality Bureau (WQB), monitoring of oniy three
of the Libby Creek stations was conducted in October 1994 in an effort to "document
the relationship between ambient nitrate levels and biological community response”.

Those data are the subject of the report contained herein.
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. DESCRIPTION OF SAMPLING STATIONS

The reader is referred to all of the previously mentioned reports for a thorough
description of the project area and the sahpling stations. Table 1 lists all of the
samples which have been collected from the project area since 1988. The location of

all of the sampling stations relative to the proposed operation are shown in Figure 1.

Physical characteristics and nitrogen concentrations for the stations sampled in 1994
are presented in Table 2. Figure 2 compares the nitrate concentrations at the three
Libby Creek stations from 1989-1994. Because L1 {LB-3000} was not sampled in

October 1990, the nitrate reading for L3 (LB-2000), which is 4.2 miles downstream of



October 1988

L10{1 B-200)
L9({LB-300}
L8(?}

LS(?)

L4(?}

L 3{LB-1000)
L1{LB-3000}
Rai{?}
Ra2(RA-500)
Ra3(?}

Rad(?}
Po1(PM-1000}
P02(.PM-'1 000}
LCT{(LC-800)
LC2{LC-800}
Be1(?)
Be2{BC-500)
Be3(?)

L1147}
L10{LB-200)
L9{LB-300)
L8(?)

L5(?}

L4
L3{LB-1000}
L1{LB-3000)
Ral(?)

Ra2{RA-5Q0)

Table 1. Aquatic biological sampling conducted in the Montanore Project area,
1988-1994 (surface water station numbers in parentheses).
DATE STATION SAMPLES COLLECTED
August 1988 L117(?} 1 composite periphyton and 3 Hess {170 microns} macroinvertebrate

samples
Same As In Previous Sample Set (spss)
No Samples {ns)
spss
spss
spss
spss
spss

ns

spss
spss
spss
spss
spss
SpSS
spss
spss
spss
spss
spss
spss

ns

spss
spss
Spss
spss
spss

ns

Spss



Table 1. (Continued).

DATE STATION SAMPLES COLLECTED

Ra3({?} spss
. Rad(?) spss

Po1{PM-1000) spss
Po2{FM-1000) spss
LC HLC-800) spss
LC2{LC-800) 5pss
Bel{t) spss
Be2{BC-500) sSpss

April 1989 L11{7} sSpss
L1G{LB-200) Spss
L9{LB-300) ns
L8{(? spss
L5({?) SpSS
La{?) Spss
L3{LB-1000} spss
L1{LB-3000} spss

" Ral{?) ns

Ra2{RA-500} spss
Ra3(?) Spss
Ra4(?) spss
Po1{PM-1000) spss
Po2{PM-1000) spss
LC1{{LC-BOO) spss-
LC2({LC-800) spss
Bel{?). SpPSSs
Be2(BC-500) Spss
Be3(?} 5ps$§

April 1990 L11(?) Discontinued {dc)
L10{LB-200) % Hess (500 micron) macroinvertebrate samples
L9{{LB-300}) sSpss



Table 1. {Continued).
DATE STATION SAMPLES COLLECTED

L8(?) do

L5{?) dc

L4 dc

L3{LB-1000) ns

L1(LB-3000) B Hess (500 micron) macroinvertebrate samples
Rali{?} spss

Ra2[RA-500) ns

Ra3(h de

Ra4(?) dc

Po1{PM-1000) spss

Po2{PM-1000} dc

LCT{{LC-BCO} Spss

LC2{LC-800) dc

Bel(?} ns

Be2{BC-500) ns

Be3(7) ns

August 1930 L10{LE-200) 5 Hess {500 micron} macroinvertebrate samples

L2{LB-300) Spss

L3{LB-1000} spss

L1{LB-3000) spss

Ral{?) sSpss

RaZ(RA-BOQ) ns

Po1{PM-1000} Spss

Qctober 199C

LCT{{LC-800)
Be1{?}
Be2(BC-500})
Be3{?}
L10(LB-200)
L3{LB-300}

L3({LB-1000)

ns
ns

ns

ns

B Hess {500 micron) macrainvertebrate samples
spss

spss



Table 1. (Continued).

DATE STATION SAMPLES COLLECTED
L1{LB-3000} spss
Ral{?) spss
RaZ{RA-500) ns
Po1{PM-1000} spss
LC1{{LC-800} spss
Bel(?) ns
Be2(BC-500) ns
Ba3(?) ns

April 1991 L10{L.B-200) 1 composite periphyton/4 Hess {500 micron) and 1 kick {600 microns)

macroinvertebrate samples

L9{LB-300} spss
L3{LB-1000) 5pss
L1{LB-3000} spss
Ratl(?} de
Ra2(RA-500) ns
Po1{PM-1000} Spss

August 1991

LC1{{LC-800)

Be1(?)

Be2{BC-500}

Be3{?}

L10(LB-200})

L{LB-300}
L3(LB-1000)
L1{LB-3000}
Ra2({RA-500)
Po1{PM-1000}

LC1{{LC-B00)

Be2{BC-500)

1 composite periphyton, 4 Hess {500 micron) macroinvertebrate
samples

de

1 composite periphyton/4 Hess {500 micron) and 1 kick (500 microns)
macroinvertebrate samples

dc

1 composite penphyton/4 Hess {500 micron) and 1 kick (500 microns}
macroinvertebrate samples

spss
spss
spss
spss
spss

1 composite periphyton, 1 kick (500 micren) macroinvertebrate
samples

1 composite peribhytonM Hess {500 micron} and 1 kick {500 microns)
macroinvertebrats samples



Table 1.

(Continued).

DATE STATION SAMPLES COLLECTED
October 1991 L1OILE-200} 1 compaosite pesiphyton/4 Hess (500 micron} and 1 kick {500 microns)
racroinvertebrate samples
L9{LB-23¢0) spss
L3{LB-1000} spss
L1(LB-2000) spss ’
Ra2{RA-500} spss
Pal{PM-1000) spss
LC1{{LC-800) 5pss
Be2{BC-500) Spss

April 1992

August 1992

October 1292

L10{LE-200)

L9{LB-300}
L3{1B-1000)
L1{LB-3000)
Ra2{RA-500)
Po1(PM-1000}
LC1{{LC-800)
Be2(BC-600}

L10{LB-200)

L9(LB-300)
L3{LB-1000}
L1{LB-3000)
Ra2{RA-500)
Po1{PM-1000)
LC1({LC-800)
Be2(BC-500)

L10(LB-200)

L9{LB-300)
L3(LB-1000)

L1{LB-3000)

1 composite periphyton/4 Hess {500 micron) and 1 kick (500 micrens)
macroinveriebrate samples

spss
spss
spss
spss
spss
spss
spss

1 compasite periphyton/4 Hess (500 micron} and 1 kick (500 microns)
macroinveriebrate samples

spss
spss
spss
spss
Spss
spss
spss

1 composite periphyton/4 Hess {500 micron} and 1 kick (500 microns)
macroinvertebrate samples

spss
spss

spss



Tablte 1. {Continued).

DATE STATION SAMPLES COLLECTED
Ra2(RA-500) spss
Po1{PM-1000} Spss
LC1{{LC-800) spss
Be2{BC-500) spss

March 1993 L10{LB-200) 1 composite periphyton/4 Hass (500 micron} and 1 kick {500 microns)

macroinvertebrate samples '

L9(LB-300) spss
L3{LB-1000} SpSSs
L1{LB-3000) spss
Ra2{RA-500) de
Po1{PM-1000} de
LC1({LC-800) de
Be2(BC-500) de

August 1993

October 1993

Cctober 19294

L10{LB-200)}

L9{LB-300)
L3{LB-1000}
L1{LB-3000}

L10{LB-200)

L9{LB-300}
L3{LB-1000)
L1{LB-3000}

L10(LB-200}

L9(LB-300)
L3(LB-1000)

L1(LB-3000}

* composite periphyton/4 Hess {500 micron) and 1 kick {500 microns)
macroinvertebrate samples

spss
SPSS
spss

1 composits periphyton/4 Hess {500 micron) and 1 kick (500 microns}
macroinvertebrate samples

spss
spss
spss

1 composite periphyton/4 Hess (5Q0 micron) and 1 kick (500 microns}
macroinvertebrate samples

spss
dc

spss



Table 1. {Continued).

ANNUAL TOTALS
Periphyton Macroinvertebrate-Hess Macroinvertebrate-kick
1988-89 50 150 0
1980 o 95 o
1991 23 g8 22
1982 24 98 : 24
1993 12 48 12
1994 4 16 4
Totals 113 493 62

1.9 and 5.5 mile upstream of L1, was used.

Although the nitrate levels in L9 in 1994 were still slightly higher than for the other two
stations, théy have decreased significantly since their peak in 1991 and were only

slightly higher than the "normal” levels observed in 1989 and 1990.
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Table 2. Physical and chemical features of the Libby Creek biological sampling
stations in the Montanore Project area, October 1994.

Tima Alr Temp. Whater Width'(Maan’) M Embedd A in* Nitate/Mitie*
F Temp.'F Depth™{MesnT™)
L10{LB-200 08:00 6 41 6-18{11} 21N 0-6% 0.06 0.22
LB(LB-300} 10:16 as a7 18-20(12] 1916} 0-5% <0.06 0.48
L1{LB-3000) 14:10 48 45 18-80{28} 149} 0-6% <0.06 0.06

“mgfl, dats courtssy Noranda Minersla, March 1BB%

6.9

6.6

6.3

5.7
5.4
3

5.1

4.8
4.57
4,23
3.9
3.63
3,37
2.75
2.4

Nitrate + Nitrite (mo/l)

0.3 e e e e e

1992 1993 1994
YEAR

—M8~ L10(LB-200) —— L9(LB-300} -3¢~ L3(LB-2000)

Figure 2. October nitrate concentrations in Libby Creek, 1989-1994.
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Figures 3-5 show the three stations as they appeared in October 1994. Water levels

were typical for October.

Figure 6 illustrates the substrate conditions at the three stations. Very little .
accumulated sediment was noticed at all three sites but the fine, stringy, green algae,
observed in Libby Creek in previous years, was once again most abundant at the upper
station, L10. Very little of the algae was observed at L9 compared to previous years
and it was difficult to even find it at the lower station, L1. The gelatinous, brown,
"apple butter-type"” aigae was again noticeable at L9, but in general, the substrate
seemed much "cleaner” at this site than in previous years. A green-brown gelatinous

film coated the substrate at the lower station, L1.

m. PERIPHYTON

A. Introduction
Periphyton is the assemblage of small, often microscopic organisms (invertebrates,
bacteria, fungi and algae} that live attached to or in close association with submerged
substrates. Benthic algae typically dominate the periphyton community in fresﬁwater
streams. They can be conveniently divided into two major groups: the diatoms, which
possess rigid, siliceous cell walls called frustules, and the non-diatom or soft-bodied

algae which, as the name implies, lack a siliceous cell wall.

This section examines the structure and composition of non-diatom and diatom algae

associations in the periphyton from the three Libby Creek sites. It assesses similarities

12



Figure 3. Upper Libby Creek, L10 (LB-200), October 1994 (both views are
downstream). '
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Figure 4. Libby Creek, L9 (LB-300), October 1994 {upstream, downstream).
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Figure 5. Lower Libby Creek, L1 (LB-3000), October 1894 fupstream, downstream).
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and differences between the sites during October 1894, and applies two protocols
(Bahls 1993) to assess biological integrity and impairment of aquatic life. It also
compares October 1994 results with the same period during monitoring years 1991,

1992 and 1993 (Weber 1992, 1993, 1994).

B. Methods
Composite periphyton samples were collected from the three Libby Creek sites by
Westeach personnel following methods described by Bahls (1993). An effort was made
to sample all forms of algae present in approximately the same proportion to one
ancother as they occurred in stream. Samples were preserved with Lugol’s solution and

kept cold until the time of analysis.

A subsample of the periphyton from each station was thoroughly scanned with an
Olympus BHT compound microscope under 200X and 400X, and all nen-diatom algae
present were identified to genus. The relative abundance of cells of each genus was

estimated using the following system:

L R (Rare): fewer than one cell per microscope field at 200X, on the
average;

. C (Common): at least one, but few.er than five cells per field of view;

L VC (Very Common): between 5 and 25 cells per field of view;

L A (Abundant): greater than 25 cells per field, but numbers within limits

reasonably counted;

L VA {Very Abundant): number of cells per field toco numerous to count.

17



The abundance of diatom algae {all‘ genera considered collectively) relative to the non-

diatom genera was also estimated for comparative purposes.

Each dominant {common or greater in relative abundance)} non-diatom genus, (as well
as the diatom component if it met this criterion}, was also ranked according to its
estimated contribution to the total algal biovolume present in the sample. The genus
estimated to have the greatest biovolume was ranked number 1; the second most
number 2, and so on. These rankings were used to calculate the dominant non-diatom

phylum (see Non-Diatom Algae Metrics, belows}.

Following non-diatom analyses, all organic matter was chemically oxidized from each
sample as described by Bahls (1993), and a permanent diatom strewn mount was
prepared for each station according to Standard Methods (APHA et al. 1980). Each
permanent mount was thoroughly scanned with a high-numerical aperture oil immersion
objective at 1000X, and ail diatoms encountered identified to species. A proportional
count of approximately 400 diatom frustules was performed on each diatom mount. '
Diatoms that were identified during th‘e floristic scan but not tallied during the count

were denoted as present with the letter "p".

The percent relative abundance of diatom species and diatom association metrics were
calculated for each sample from the raw count data. Each species was assigned to
one of three pollution tolerance (PT) groups as originally determined by Lange-Bertalot
(1979). Simply stated, group 1 taxa are most tolerant to pollution, group 2 less

tolerant, and group 3 are sensitive to pollution. Bahls (1993} published expanded

18



autecological criteria for assigning diatom taxa to PT groups, along with an extensive
listing of diatom taxa reported from Montana. A number of unlisted taxa were
assigned PT group numbers by the author, based on autecological data published in
réferences by Krammer and Lange-Bertalot {1286, 1988, 1991a, 1991b) and Lange-
Bertalot {1993). Default PT group assignments, determined by Bahls (1993) for most
freshwater genera and intended for use when sufficient autecological data is lacking,

were used only as a last resort.

1. non-diatom algae metrics
Metrics applied to non-diatom {soft-bodied) algae included: number of dominant genera

and dominant phylum, and indicator taxa, as recommended by Bahis {(1993).

The number of common non-diatom genera generally is inversely proportional to the
degree of pollution in mountain and foothill streams in Montana. However, because
mountain streams tend to be naturally nutrient-poor, an increase in inorganic nutrients
may actually cause an increase in the number of non-diatom genera (Bahls 1993). In
21 least-impaired reference streams from combined mountain and foothill ecoregions
in Montana, Bahls {1993) found from 1 to 10 common non-diatom genera, with a mean

value of 5.

The dominant non-diatom phylum was determined by calculating the cumulative
weighted rank of genera within each phylum based on estimated biovolume, as
described by Bahls {(1993). Diatoms were not included in this metric. Briefly, in a

sample with x number of common or greater non-diatom genera, the genus ranking

19



highest in biovolume scored x points, secand highest, x-1 points, and so on, The
scores of all genera in each phylum were summed for each site to determine the

dominant non-diatom phylum based on estimated relative biovoilume.

Bahls et al. {1992) found that blue-green algae {phylum Cyanophyta)} dominated the
non-diatom flora of reference streams in the Northern Rockies ecoregion, which
includes northwestern Montana and the Libby Creek drainage. He hypothesized that
dominance by blue-green algae may be a function of relatively low inorganic nitrogen
levels, and that_higher nitrogen concentrations tend to favof dominance by green algae

{phylum Chiorophyta).

2. diatom metrics
iietrics calculated for each diatom association include species richness (number of
species counted), Shannon diversity index (Weber 1973}, pollution index and siltation
index. The percent relative abundance of the dominant diatom species is also
considered, Diatom associations from the three sampling locations are cdmpared to

one another using the percent similarity index of Whittaker and Fairbanks (1958).

Species richness is probably the most basic indicator of community health and, as a
general rule correlates directly to water quality: as water quality declines, so does the
number of species. However, naturally austere conditions in some mountain streams
may limit species richness. In reference streams from mountain and foothill ecoregions

in Montana, between 23 and 51 {(mean 33) diatom species were counted {Bahls 1993).

20



The percent relative abundance (PRA) of the dominant diatom taxon generally displays
an inverse relationship to water quality, with a high value indicating elevated
environmental stress that may be due tc pollution. Again, low species richness in
some pristine mountain streams will result in higher PRA values for those taxa present.
The relative abundance of the dominant diatom taxon in mountain and foothill reference

streams averaged 31.6 percent, with a range of 11.1 to 67.0 (Bahls 1993).

The Shannon diversity index considers the distribution of individuals among the species
present {equitability} along with species richness. High diversity values occur in diatom
communities where no taxa are strongly dominant in numbers, which is generally the
case in healthy, unimpaired streams. Diatom communities under environmental stress,
either natural or man-caused, will have a relatively small number of taxa that account
for most of individuals present, resulting in lower diversity index values. Diatom
species diversity values of between 2.16 and 4.50 were found in 21 least-impaired
reference streams from mountain and foothill ecoregions, with a mean value of 3.58

(Bahts 1993).

The pollution index was proposed by Bahls {(1993) as a shorthand method of
summarizing the information contained in the three pollution tolerance groups of Lange-
Bertalot {1979). The index is derived from the decimal fraction of the total percent
relative abundance (PRA} value of diatom taxa in each pollution tolerance group,
multiplied by the respective group number. The sum of these three products is the
pollution index. The index will range from 1.00 (all most ltolerant taxa) to 3.00 (all

most sensitive taxa). Pollution index values of between 2.45 and 2.94 (mean 2.72)
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were determined by Bahls {1993} for diatom communitiesin 21 reference streams from

mountain ecoregions.

The siltation index is defined as the sum of the percent relative abundance values of
diatom taxa belonging to the genera Navicula, Nitzschia and Surirella (Bahls 1993).
These genera were chqsen because they are highly motile birabhidean diatoms well
adapted to existence on unstable substrates. Values can range from O to 100; in

mountain reference streams the index ranged from 0.0 to 50.3 {mean 14.5).

The percent similarity index is simply the sum of the smaller of the two percent relative
abundance values for each species that is common to both sites being compared.
Theoreticaily, values for this will range from O {totally different communities) to 100

(identical communities).

3. bioassessment protocol
Two protocols employing diatom metrics to assess biological integrity and aquatic life

impairment in streams were proposed by Bahis {1993):

- Protocol | compares metric values from a study site to metric values derived from least-
impaired reference streams in the same physiographic province {ecoregion), and is
intended for use when a local reference or control site is not available. Protocol | uses
up to three of the diatom association indexes: Shannon diversity index, pollution
index, and siltation index. Protocol i was developed with, and is recommended for use

with, data collected during the summer months only. For this reason, it is not certain
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how well Protecal | can be applied to dafa collected during other times of the year.
Table 9 (p. 39) contains the criteria used to establish impairment ratings and scores for
each of the diatom association indexes used with Protocol I. The lowest score
establishes the overall biological integrity and impairment rating for the aquatic

community at that site.

Protocol Il compares metric values from a study site to metric values from a local
upstream or. sidestream control site. The control site must be of the same stream order
as the study site. The same three diatom association indexes used in Protoco! |, plus
the percent similarity index of Whittaker and Fairbanks (1958}, are used in Protocol i,
Criteria used to establish impairment ratings and scoras are contained in Table 11 {p.
42). Again, the lowest score establishes the overall biological integrity and impairment
rating. Because it compares against local reference conditions, Protocol Il is more

sensitive than Protocol |, and can be applied to data collected year-round.

Protocol I recognizes a possible two-way response by diatom diversify to different
causes and degrees of impairment. As discussed under the Shannon diversitfr section,
this.is due to the increase in diversity known to occur in some mountain streams with
an increase in sediment and/or nutrients. No intrinsic value is placed on this higher

diversity, as it is a deviation from the undisturbed condition for that site.

The siltation rating method in Protocol il, which uses the ratio of the reference site
siltation index to the study site index x 100, puts a greater penalty on sediment

increases at the lower end of the siltation scale. An hypothetical increase of 0.25 units
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over a reference site siltation index of 0.00 results in a value of 0%, which is rated as
a heavy siltation increase at the study site. However, the same increase (0.25 units)
over a reference site value of 1.00 gives a value of 80%, which rates as no increase

in siltation.

C. Results and Discussion
1. non-diatom algae
A total of 17 genera of non-diatom algae were identified from the three Libby Creek
stations in October 1994 (Table 3). This compares to 15 in October 1993, 17 in
1992, and 13 in 1991, all from Libby Creek stations L10, L9, and L1 only (Weber
1992, 1993, 1994). The estimated relative abundance values for all non-diatom
genera found at the three Libby Creek stations in October 1994 are listed in Appendix

A,

Overall, there were 10 "dominant” non-diatom genera (those common or greater in
estimated relative abundance} identified at Libby Creek stationé in October 1994 {Table
4}, This compares to 11 genera in October 1993, 11 in 1992, and 8 in 1991, again
for stations L10, L2 and L1 only (Weber 1992, 1993, 1994). Stations L10 and L9
shared three of four dominant genera of green algae (phylum Chlorophyta) found at the
upstream stations in 1994, while downstream station L1 had only a single genus in
common with either stations L10 or L9. There were no dominant genera of blue-green
algae (phylum Cyanophyta) present at station L10 in October 1994, while three genera
were present at station L9, and two at station L1 (Table 4}. Dominant blue-green algae

were all but absent from station L10, but were relatively important at stations L9 and
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Table 3. Genera of non-diatom algae identified in periphyton samples from Libby

Creek stations in the Montanore Project area, October 1994.

Phylum Chlorophyta
Order Tetrasporales
Family Tetrasporaceae
Tetraspora
Order Chlorococcales
Family Chlorococcaceae
Trebouxia
Family Microsporaceae
Microspora
Order Chaetophorales
Family Chaetophoracaea
Gongrosira
Stigeoclonium
Order Zygnematales
Family 2Zygnemataceae
Mougeotia
Spirogyra
Zygnema
Family Desmidiaceae
Closterium
Cosmariuny
Staurastrum

Phylum Chrysophyta
Sub-Phylum Chrysophyceae
Order Chromulinales
Family Hydruraceae
Hydrurus

Phylum Rhodophyta
Order Nemaliocnales

Family Chantransiaceae
Audouinella

Phylum Cyanophyta
Order Chroococcales

Family Chroococcaceae
Maevrismopedia
Microcystis

Order Oscillatoriales

Family Oscillatoriaceae
Oscillatoria
Pharmidium

L1 during October of all three previous monitoring years {(Weber 1292, 1993, 1924).

Chlorophyta was the dominant phylum at all three Libby Creek stations in October
1994, although the blue-green algae (phylum Cyanophyta) ranked a close second at
stations L9 and L1 (Table 5, Appendix A}). This was also the case at the three Libby
Creek stations during October of the previous three years, with the single exception
of station L1 in 1993. The relative importance of the green algae in Libby Creek is
somewhat of a departure from Northern Rockies reference streams, where blue-green
algae generally are dominant in the nutrient-poor waters {Bahls et af. 1992). The green

and blue-green algae at the Libby Creek stations, in nearly every instance, can be
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Table 4. Dominant non-diatom algae® at three Libby Creek stations in the
Montanore Project area, October 1994.

Libby Creek Station

Algal Genus L10 LS L1
Bacillariophyta {diatoms) .
All genera collectively C vC A

Chlorophyta (green algas)

Gongrosira VG
Microspora Ve c
Mougaotia
Spirogyra C [
Staurastrum C
Tatraspora vC
Zygnema VA vC
Cyenophyta {blue-green algae
Microcystis Y
Oscillatoria VA VA
Phormidium 7 vC ve

.*Defined as common or greater in estimated relative abundance.
C = common; VC = very common; A = abundant; VA = very ebundant

considered co-dominant phyla. This relationship suggests the possibility of elevated
instream levels of dissolved inorganic nitrogen above, as well as below, the Montanore

Project adit.

The dominant non-diatom taxon at each station, based on the highest biovolume
ranking, is listed in Table 5 for October 1994, as well as the previous three monitoring
years. The filamentous green alga Zygnema was dominant at station L10in 1994, and
during all other years except 1993, when it was a close second to the filamentous

green alga Microspora. The blue-green alga Oscilfatoria had the greatest estimated
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Table 5. Dominant phylum, dominant non-diatom taxon, and number of dominant
non-diatom algal genera at three Libby Creek stations in the Montanore
Project area, October 1991-94,

Station: Libby Creek L10 Libby Creek L9 Libby Creek L1

Dominant Phylum

October 1994: Chlorophyta Chiorophyta Chiorophyta
QOctober 1993: Chlorophyta Chlorophyta Cyanophyta
October 1992: Chlorophyta Chlorophyta Chlorophyta
QOctcber 1991: Chlorophyta Chlorophyta Chlorophyta
Dominant Taxon
October 1994: Zygnema Oscillatoria Oscillatoria
October 1993: Microspora Zygnema Oscillatoria
October 1992: Zygnema Oscillatoria Ulothrix
October 1891: Zygnema Ulothrix Oscilfatoria
Number of Genera
QOctober 1994: 3 7 6
October 1993: 5 8 4
QOctober 1992: 7 2] 2
October 1991; 3 5 4

biovolume of non-diatom algae present at stations L9 and L1 in October of 1994.
Oscilfatoria also ranked first at station L2 in 1982 and at station L1 in 1991 and 1993
{Table 5}). During the remainder of the years, Oscillatoria was second only to the
filamentous green algae Zygnema or Ulothrix at stations L9 and L1 (Table 5; Weber
1992, 1993, 1994). Zygnema is typically found in western Montana in cold, well-
oxygenated flowing water, and generally prefers moderately low levels of inorganic

nitrogen and low amounts of suspended sediment. The genus Oscillatoria contains
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many species, and tolerates a wide range of environmental conditions. Oscillatoria
occurs as a dominant form in waters having moderately low to high levels of algal

nutrients.

The number of dominant non-diatom genera in Libby Creek in October 1994, and
during the previous three years in general, increased from station L10 downstream to
station L9, then decreased again at station L1 {Table 5). The number of dominant
genera at the three Libby Creek stations during October of all four monitoring years fell
within the range of 1 to 10 determined for least-impaired reference streams in western

Montana (Bahls 1993).

2. diatorn algae

The estimated abundance values of diatoms (all genera cpnsidered collectively) relative
to non-diatom algal genera at the three Libby Creek stations in October 1924 are iisted
in Appendix A. Diatoms as a group are also ranked with non-diatom genera according
to the estimated contribution each made to thé total periphyton biovolume in eaéh
sample (Appendix A). Diatoms were "dominant algae” {common or greater in
estimated relative abundance) at all three sites in October (Table 4). They ranked
second in estimated biovolume relative to dominant non-diatom algae at station L9,

third at station L1, and fourth at station L10 (Appendix A).

A total of 54 species of diatom algae belonging to 17 genera were identified in
periphyton samples from the three Libby Creek stations in the Montanore Project area

in October 1994 (Table 6). This compares to 67 species and 19 genera in 1993, 73

28



Table 6. Diatom species (Phylum Chrysophyta: Class Bacillariophyceae)
identified in periphbyton samples from Libby Creek stations in the

Montanore Project area, October 1994.

Order Centrales

Family Coscinigdiscaceae
Aulacoseira alpigena

A. distans

Melosira varians

Order Pennales
Family Fraqilariaceae
Diatoma anceps

D. hyemalis

D. mesodon
Fragilaria capucina
F. construens

F. ulna

Hannaea arcus

Family Eunctiaceae
Eunotia minor

E. musicola

E. praerupta

E. subarcuatoides

Family Achnanthaceae
Achnanthes biasoletiana
. bioretii

. chilidanos

. daonensis

. kriegeri

. marginulata

. minutissima

. subatornoides
Cocconeis placentula

b N O O N N

Family Naviculaceae
Amphora pediculus

Cymbella affinis
C. cesatii

C. cistula
Cymbella gracilis
C. lata

C. microcephala
C. minuta

C. silesiaca

C. sinuata

C. turgidula

Frustulia rhomboides
Gomphonema acuminatum
G. bipunctatum

G. clavatum

G. micropus

29

G. minutum

G. parvulurn

G. pumilum

G. rhombicum

G. truncatum

Navicula gallica

N. heimansioides

N. reichardtiana
Pinnularia microstauron

Family Bacillariacea
Nitzschia dissipata
N. fonticola

N. inconspicua

N. pura

Family Epithemiaceae
Denticula tenuis

Family_Surirellceae
Stenopterobia delicatissima




species and 21 genera in 1992, and 18 genera and 44 species in 1391, again at Libby
Creek stations L10, L9 and L1 during October of each year (Weber 1991, 1992,
1993). Ali diatom species present at Libby Creek stations in October 1894 are listed
in Appendix B, alqng with proportional count results and percent relative abundance

(PRA) values for each species.

The primary and secondary dominant diatom species at each Libby Creek station during
October 1994, with corresponding PRA values, are listed in Table 7. Data from
October of the previous three years are also presented for comparison (Weber 1992,

1993, 1994},

Diatoma mesodon was the primary, and Achnanthes minutissima the secondary
dominant diatom species at station L10 in October 1894, Achnanthes minutissima
was the primary dominant at station L10 during October of all three previous years,
with Diatoma mesodon the secondary dominant during two of those years (Table 7).
The same two diatom taxa were dominant forms at station L9 during October 1924,
as well as in 1993 and (in reverse order} 1992. Together, these taxa always
accounted for over 30 percent relative abundance at both stations L10 and L9, and on

occasion have made up over 65% of the diatom numbers present (Table 7).

Achnanthes minutissima has a relatively broad environmental amplitude, but is most
often strongly dominant in smaller, well-oxygenated streams with higher quality,
somewhat acidic water. Diatoma mesodon is found almost exclusively in smaller

mountain streams, and is a good indicator of high quality, well-oxygenated water.
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Table 7.

Primary and secondary dominant diatom taxa, and corresponding percent -

relative abundance (PRA) values at Libby Creek stations in the
Montanore Project area during October of 1921 through 1994.

Station

Primary Dominant (PRA)

Secondary Dominant {(PRA)

Libby Creek L10

October 1994:
October 1993:
October 1992:
October 1991:

Diatoma mesodon (35.1)
Achnanthes minutissima (30.8)
Achnanthes minutissima {30.0)

Achnanthes minutissima (16.7}

Achnanthes minutissima {30.2)
Diatoma mesodon {14.7)
Hannaea arcus {25.1}

Diatoma mesodon (16.7)

Libby Creek L9

October 1994:
October 19983
October 1992:
October 19921:

Achnanthes minutissima (28.4)
Achnanthes minutissima (28.4})
Diatoma mesodon (45.6)

Eunotia subarcuatoides {(35.9)

Diatormna mesodon (26.4)
Diatorma mesodon {21.9)
Achnanthes minutissina (22.8)

Diatoma mesodon {20.4}

Libby Creek L1

October 1994:
October 1993:
October 1992:
October 1991:

Achnan. biasolettiana (37.8)
Achnanthes minutissima (47.6)

Achnanthes minutissirna (49.8)

Achnanthes minutissima {33.7)
Cymbella cistula (21.5)
Achnan. biasolettiana (16.9)

Achnan. biasolettiana (7.2}

Achnanthes minutissima {79.5)

Gomphonema parvulum approached a relative abundance of 20% at station L9 in
October 1994. This taxon is important because it often occurs in large numbers in
waters with high levels of organic nutrients from biogenic waétes (mesosaprobic to
polysaprobic conditions), and was assigned a pollution tolerance (PT) number of 1
{most tolerant) by Lange-Bertalot {1279). However, Krammer and Lange-Bertalot
(1986, 1991b}indicate that large populations of G. parvufum, that might be considered
a separate variety of the species, have been found in waters with relatively low

(oligosaprobic) nutrient levels. This certainly is more in line with what would be

expected in Libby Creek, even assuming the possibility of nutrient enrichment due to
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inorganic nitrogen inputs above station L9. The presence of significant numbers of
pollution sensitive {PT group 3} diatom taxa at station L9 must also be considered. The
fact that sensitive forms were not precluded is probably more indicative of the actual
water quality at station L9. Nevertheless, with the PT rating of 1, G. parvulum had a
significant effect on the pollution index at station L9, which subsequently affected the
results of bicassessment Protocols | and if. Both will be discussed with this in mind

in the next section.

Achnanthes biasolettiana and A. rinutissima were the dominant diatom taxa at station
L1 in October 1994, where each was present in about the same percent relative
abundance. During the previous three years, A. minutissima was always strongly
dominant at station L1, with A. biasolettiana the secondary dominant during two of the
vears (Table 7). Achnanthes biasolettiana is a mountain form that prefers high quality,

calcium-poor water.

Several species belonging to the genera Cymbella and Gomphonema were also
relatively important at station L1 in October 1994, but were all but absent from
upstream stations L10 and L9 {Appendix B). This was also observed during October
of all three previous years of monitoring (Weber 1992, 1993, 1994). All of these taxa
are attached forms that require moderately low levels of nutrients and suspended
sediment, and are indicators of generally good water quality. They also indicate the
significantly different conditions present at station L1, where Libby Creek is a much
larger stream, and is less enclosed by forest canopy than at either station L10 or L9,

The total PRA of diatom species in each of the three pollution tolerance groups of

32



Lang-e-Bertalot {1979) during October 1924, as well as the three previous years, are
presented in Figure 7 for Libby Creek stations L10, L2 and L1. Pollution sensitive
(group 3) taxa dominated at all three Libby Creek stations during October of all four
yvears considered. Only station L9 in 1924 had a PRA value for PT group 3 diatoms of
less than BO. The relatively low PT group 3 total at station L9 (709%) was offset by
the relatively high total relative abundance for PT group 1 taxa of about 20% (Figure
8). This was entirely due to the presence of significant numbers of Gomphonema
parvulum that, rightly or wrongly, is assigned to PT group 1. Interestingly, in October
of all three years prior to 1994, G. parvulum was present in higher numbers (over five
times the relative abundance in 1991} at station L10 than at station L9 (Weber, 1992,
1993, 1994). This is clearly reflected in the PT group 1 values in Figure 7. Total PRA
values for the most tolerant {group 1} taxa were well below 10% at all other stations

aver all four years.

Values for diatom community structure parameters (species richness, Shannon diversity
index, poliution index and siltation index) for 1294 are tabulated in Appendix B,
following the diatom species list. Diatom species richness, Shannon diversity index
and pollution index values for the three Libby Creek stations during October 1 994, as

well as the previous three years, are presented graphically in Figure 8.

Species richness and Shannon diversity index values at all three Libby Creek stations
were generally lower than those determined in Qctober 1993 and, with few exceptions,
were at or near all-time lows for October when compared to the previous monitoring

years (Figure 8). The relatively low diversity index values were due in part to
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the low species richness values found at all three Libby Creek stations during October
1994, However, both metrics were still within the range determined by Bahils et al.
{(1992) for least-impaired reference streams in Montana. The other factor that
influences the Shannon diversity index is how evenly diatom numbers are distributed
~amongst the species present. The moderately high relative abundances of the primary
and secondary dominant diatom species (Table 7), which together accounted for 55
to 70 percent of the individuals present in October 1294, indicate a fairly uneven
distribution between species at all three Libby Creek stations. This likely is indicative
of stress on the diatom community, possibly related to seasonal flow and/er

temperature extremes due to drought, or the naturally austere conditions found in

mountain streams in northwestern Montana.

The pollution index value at station L10 reached an all-time high for October in 1994,
indicating very good water quality, while station L9 dipped to an all-time low value,
suggesting a significant decline in water quality when compared to station L10, and
to data from previous years (Figure 8). As was previously discussed, the effect of
moderate numbers of the pollution "tolerant™ diatom Gomphonema parvulum present

at station L2 on the pollution index is readily apparent.

Station L1 had the highest pollution index value of the three Libby Creek stations
monitored in 1994, and was virtually unchanged from 1993 and the previous two
vears {(Figure 8). This suggests relatively stable conditions at station L1, with

consistently good water quality.
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Values for the siltation index from the three Libby Creek stations in October 1994 were
very low, as they typically have been during October of the previous three years (Table
8). This indicates that sedimentation is not a problem in Libby Creek, at least during

the autumn season.

3. bioassessment protocols

As was discussed under Methods, bicassessment Protocol | was developed with data
collected during the summ-er months, and the validity of applying Protocol | to diatom
association indexes calculated with data from autumn is largely untested. With this in
mind, diatom metrics for the three Libby Creek stations monitored in October 1994
were assessed using the Protocol | criteria {Table 9) to determine biological integrify
and overall impairment of aquatic life. Additionally, index values for the three stations
during October of the previous three years were assessed for comparison with 1894

results (Table 8).

In October 1994, station L10 had excellent biological integrity with no impairment of
aguatic life, while station L9 was rated as having good biclogical integrity with minor
impairment due to a borderline pollution index rating (Table 8). Both stations L10 and
L2 were rated as having excellent biological integrity with no overall impairment of
aquatic life during October of the previous three years. At downstream station L1,
biological integrity was also rated as good with minor impairment of aquatic life during
1994, due to a slightly depressed diversity index score. Almost exactly the same
conditions were seen at station L1 in October 1993, while a very low diversity index

value in October of 1991 suggested only fair integrity with moderate impairment of
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Table 8.  Biological integrity and impairment ratings® for Libby Creek stations in
the Montanore Project area during October for the years 1991 - 1994.

Station Sampling Period Divaersity Pollution Index  Siltation tndex  Biological Overall
fndex {score) (score) {score)} Integrity Impairment

Libby Creek L10

October 1924  2.62 {4} 2.91 {4} 0.00 [4) Excellent None
October 1993  3.22 (4) 2.77 {4} 0.24 (4) Excellent None
October 1992 2.62 (4) 2.76 (4} 0.25 {4) Excellent Nene
October 1991  3.39 {4) 2.76 {4} 0.00 (4) Excellont None

Libby Creek L9

October 1994  2.80 (4} 2.50{3) 0.00 {4} Good Minor
October 1993 3.12 {4) 2.87 (4) 0.24 (4) Excellent None
October 1992  2.64 {4) 2.82 (4) 0.25 (4} Excellent None

October 1297 3.03 (4) 2.95 {4} 0.60 (4) Excellent None

Libby Creek L1

October 1994 2.28 {3) 2.93 {4) 1.47 (8) Good Minor
October 1993  2.34 (3} 2.94 {4) 0.24 (4) Good Minor
Qctober 1992  2.66 (4} 2.91 (4) 0.72 (4) Excelient None
October 1891  1.36 (2) 2.96 (4) 0.00 {4) Fair Moderate

*based on diatom association indexes using bioassessment Protocol | {Bahls 1993); see Table 9 for criteria.
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Table 9. Criteria for establishing impairment ratings and scores for diatom
association indexes from mountain streams under bioassessment
Protocol | (Bahls, 1993).

Score Rating Diversity Pollution Siltation
index Index Index
1 high Stress....cocveeceiiinnneenns <1.00
severe polution...... ..o <1.50
heavy SIHatioN.. ..o e a e > 60
2 moderate stress ......cocvimvnvenes 1.00-1.75
moderate pollution ........ececverivireeiainnns ....1.50-2.00
MOAErate SHLATION. e vt ereecr s iiaeesnscenrrnnrnneressanneransanss 40-60
3 MINOL SITESS oivievvriimiiiiinenenens 1.76-2.50
MINOr POKULION c.nieee e eeas 2.01-2.50
1 TL Ao =] = L o) o T 20-39
4 N0 StIES5S viiviiireerrrienranas >2.50
NO POHULION .vcveriiriiiiiiiineenas Cevareaseerarsieanns >2.50
o1 ) Lo o T <20
Lowest Score Biglogical Integrity Overall Impairment
1 poor severe
2 fair moderate
3 good minor
4 excellent none
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aquatic life at station L1 (Table 8). The data from October 1992 indicated the best

conditions at station L1 since the inception of Libby Creek monitoring.

Bioassessment Protocol || was applied to diatom association indexes from Libby Creek
stations L10 and L9 during October of 1294, as well as for October of the previous
three years {Table 10). Station L10 served as the "upstream control” for station L9
which, because of its location downstream of the Montanore Project exploratory adit,
was of primary interest as the "study site”. Because Protoco! Il uses a local control
for comparisoh, it is more sensitive than Protocol |, and can be applied year round.
Protocol ll requires that the control site be of the same stream order as the site(s) being
assessed. Libby Creek at station L10 is of lower streéré order than downstream station

L1, and therefore is not a valid control site under Protocol .

Table 10. Application of diatom bioassessment Protocol [l (Bahls 1993} to
establish biological integrity and overall impairment of aquatic life® at
Libby Creek station L9 during October for the years 1991 - 1994,

Monitoring Year: 1991 1992 1983 1994
Diversity Index Ratio: 90% 101% 97% 107%
{Score) 4) {4) (4 14}
Pollution index Ratio: 107% 102% 104% 86%
{Score) 4) {4 {41 {3}
Siltation Index Ratio: 0% 100% 100% 100%
(Score) (1} 4 (4) 1)
Similarity Index: 51% : 67% 67% 72%
{Score) {3) 4 {4 {4)
Low Score: ' 1 4 4 3
Biological Integrity: ’ Poor Excellent Excelfent Good
Overall Impairment: Severe None None Minor

“Libby Creek station L10 was used as the upstream control for each assessment; see Table 11 for criteria.
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The criteria used to establish ratings and scores for diatom association indexes under
Protocol Il are presented in Table 11. In addition to the three indexes used with
Protocol I, a percent similafity index was calculated for the control and study sites (see
Methods). The system used to rate the Shannon diversity index provides for two
possible responses (Table 11), which is explained in greater detail under Methods.
Results returned by bicassessment Protocol Il for October 1994, as well as for October

of the previous three years, are presented in Table 10.

In October of 1994, Libby. Creek station L9 was rated as having good biological
integrity with minor impairment of aquatic life when compared to station L10. This
was slightly worse than the ratings of excellent with no impairment returned for
October of 1992 and 1993, and was due to the lower pollution index ratio in 1994
(Table 10). The moderately high PRA of the diatom species Gomphonema parvulum
that has been placed in PT group 1, was responsible for the apparent deciine in
biological integrity and increase in overall impairment at station L9. As was discussed
under diatom algae, the extreme PT rating for G. parvulum, at least as it occurs in
Libby Creek, is probably inappropriate. Evidence exists in the literature that
populations of this taxon thrive in waters that are relatively nutrient-poor. A PT rating
of 2 for G. parvulum would acknowledge some tolerance of elevated nutrients, which
is probablry true, and would have resulted in a biological integrity rating of excellent at
station L9, with no overall impairment. These changes are strongly supported by the
fact that during October of all three years prior to 1994, G. parvu/um occurred at a
significantly greater relative abundance at station L10 than at station L9, and therefore

was not favored by the elevated nitrogen levels documented at station L9 (Weber
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Table 11. Criteria for establishing impairment ratings and scores for

diatom

association indexes when a local reference or control site is available

and used {bicassessment Protocol It; Bahls 1993).

Score Rating Diversity Pollution Siltation
Index® Index®

Similarity
Index®

1 high stress ......... <40%

severe pollution ..........ccoeoiivieninnnn, <50%
heavy siltation INCrease .....cccvveeviiriiicriinerrrinsvecnvnrrens <20%

very dissimilar COMMUNITIES ... ciiiiiiiiiiiiirn e e rseiaiecirnsisenererareeransriaras <20%

2 moderate stress ..... 40-60%
140-160%
moderate pollution .......vceeiviiieiennnens 50-70%
moderate SiHation INCIEASE ..ovvveivivreerieerenerrinernenrnes 20-40%

somewhat disSimilar COMIMIUNTIIES o..cviiviiiioiiiiiiiiriee e e senssrestrrstasnssernsnssnns 20-40%

3 minor stress ........ 61-80%
120-13%2%
minor pollution .......cooceviiriiciiecnrennn. 71-90%
small Siltation INCTeASE ...cvvvvvvvviviiirverieei v reerenns 41-60%

somewhat Similar COMMUNMIIES ......vveeieiciniiiieicrtvrn e rensarrsteneetsensensnassaonns 41-60%

4 NO SIressS .....vevvenss > 80%
<120%
NO POllULION ..cervivi e >90%
NO SIltATION INGIEASE tuiivverrrrniiireerirrsirerinrannass >60%
VEIY SIMIIAT COMMIUNITIES .ottt rern i siarisserssenssenressnssessnnsanses

"Value is ratio of study site index to reference site index x 100.
"Value is ratio of reference site index to study site index x 100.
“Percent community similarity {(Whittaker and Fairbanks 1958).

Lowest Score Biological Intearity Overall Impairment

1 poor severe

2 fair moderate
3 good - minor

4 excellent none
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1992, 1993,1994).

In October of 1291, the ratings for biclogical integrity / overall impairment plunged to
poor / severe as the result of a siltation index ratio of 0%, which returned a score of
1 {Tables 10 and 11; Weber 1994). The relatively minor increase in siitation index at
station L9 (0.25) over that at station L10 {0.06) was considered to be indicative of a
"heavy siltation increase" by the Protocol il criteria. However, in reality the 0.25
represents a relative abundance value for silt-tolerant diatom genera of 1/4 of one
percent, while the remaining 99.75% of the diatoms present at station L9 apparently
were silt-intolerant. It appears that the siltation index ratio may suffer from a
mathematical quirk when the control site siltation index value equals 0. The mean
siltation index value for mountain rlefere'nce streams in Montana was 14.5 (Bahls
1993). It seems reasonable to assume that the integrityfimpairment ratings at station

LS in October 1991 were at least good/minor.

With the exception of the October 1291 results, Protocol | and Protocol Il assessments
of biological integrity and overall impairment of aquatic life at Libby Creek station L9

in October show complete agreement (Tables 8 and 10}.

D. Conclusions
1. There were only minor differences between non-diatom and diatom aigae
associations at Libby Creek stations L10 and L9 in October 1994, based on community
structure and composition metrics. The greater number of non-diatom genera, and the
greater importancé of blue-green algae and the diatom Gormphonema parvulum may be

indicative of some nitrogen enrichment at station L9 over levels at station L10,
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although the evidence is less than conclusive.

2. Considerably greater differences in non-diatom and diatom algae associations were
seen in October 1994 bhetween Libby Creek station L1 and either stations L10 or L9,
than between the latter two stations. These differences are probably related more to
the larger size and different physical nature of Libby Creek at station L1 than to major

differences in water quality.

3. Results of two bioassessment protocols developed by the Montana Water Quality
Division utilizing diatom association metrics were in generally good agreement.
Protocol | indicated that biological integrity was excellent at Libby Creek stations L10
and L1, with no impairment of aquatic life in October 1994, but decreased to good
with minor impairment at station L9, with least-impaired reference streams for
comparison. Under Protocaol §i, with station L10 considered as the unimpaired control,
station L9 was again rated as having good biclogical integrity with only minor

impairment of aquatic life during October 1994.

4. Reassessment of data from October of the three previous monitoring years under
Protocol | revealed that biological integrity remained excellent, with no impairment of
aquatic life at Libby Creek station £10 from 1991 to 1994. At station L9, biqldgical
integrity in October of 1991, 1992 and 1993 also rated as excellent, with no
impairment of aquatic life indicated under both Protocols | and Il. Libby Creek station
L1 was somewhat more variable than either upstream statiop L1G or L9 under Protocol

1, but generally had at least good bidlogical integrity during October of all four years.
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v, MACROINVERTEBRATES

A. Introduction
Macroinvertebrate refers to organisms inhabiting the bottom'substrate consisting of
sediments, debris, macrophytes, filamentous algae, etc., of freshwater habitats for at

least part of their life cycle. Macroinvertebrates are those organisms retained by a

mesh of > 200 to 500 microns (Rosenberg, et al., 1993 and Loeb, et al., 1994).

Data on macroinvertebrate populaticns can be an integral part of a biomonitoring
program which systematically uses biological responses to evaluate changes in the
environment. The most common type of biomonitoring is surveillance which includes

surveys conducted prior and subsequent to project completion.

Of the two groups most often used for assessing water quality, i.e., algae and
macroinvertebrates, the latter group is the most commonly used. Benthic
macroinvertebrates are advantageous for biomonitoring because: they are ubiquitous
and thus, can be used to monitor environmental characteristics in a variety of aquatic
ecosystems; the group contains a large number of taxa offering a wide range of
responses to environmental changes; they are sedentary, thereby allowing spatial
analyses of ecosystem characteristics; macroinvertebrates have relatively long life
cycles which provide for documentation of temporal changes. Thus, benthic
macroinvertebrates act as continuous monitors of the water they inhabit (Rosenberg,

et al., 1993 and Loeb, et al., 1994},
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B. Sampling
The Libby Creek stations were sampled for macroinvertebrates using the same methods
as in previous years. A Hess net (500 microns) with a Dolphin plankton bucket {65
microns) attached to the end of the net was used to collect four replicates. Samples
were collected from the thalweg of the riffle/run area in a non-random fashion so as to
collect from the best available habitat at each station. Each succeeding sample was

collected upstream of the previous sample.

The Hess net was used as outlined by Klemm et al. {1920}). The net was placed in an
area with a substrate of gravel and small to medium cobbles (0.6-6.0 inches in
diameter). All removable rocks within the Hess frame were scrubbed free of organisms
and then deposited outside the net frame. Then, the remaining substrate was stirred
to a depth possible with the hands and a heavy screwdriver to captura organisms in
the upper hyporheic zone. The collector then stood, dipped the net in the stream, and
raised it quickly to flush macroinvertebrates into the Dolphin bucket. This washing
technique was repeated until no visible organisms remained in the main Hess net. The
Dolphin bucket was then unscrewed and its contents emptied into a labelled collection

jar.

Because benthic communities in the Montanofé Project area tend to be sparse, a fifth
sample was again collected using a 500 micron mesh bottom kick net. The net was
held in place downstream of a gravel/cobble/small boulder area by one biologist while
a second biologist overturned and rubbed the substrate to dislodge organisms for 20

seconds. The process was then repeated twice more at two other spots for a total of
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60 seconds of collecting time. Attention was given to sampling consistency so the
kick samples could be treated quantitatively relative to each other. All five samples

were preserved with 10% formalin and transported to the Westech lab for processing.

During each collecting period, notes on air and water temperature, substrate
composition, streambank condition, stream width and depth, sediment embeddedness,
and any other noteworthy characteristics were made. In addition, photographs were

taken of each site during the collection period.

C. Identification and Analysis
In the lab, macroinvertebrate samples were stained with rose bengal to facilitate the
sorting process. The organisms acquired a bright pink color from the dye making them
much more readily visible within the sample debris. The samples were poured into a
white nalgene pan and all organisms, visible first to the naked eye and then with an
illuminated magnifying {.75x) lens, were separated from the debris and stored in 70%

ethanol.

The organisms were later placed in a watch glass, examined under a Bausch and Lomb
StereoZoom 7 microscope, identified, and counted. The entire sample was counted
to eliminate subsampling which can overlook taxa and potentially add a source. of

undesirable data variation.

Specimens were identified to the lowest taxon possible depending on the stage of

development and physical condition of the organisms. A number of keys, listed in the
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References section, were used in the identification process. Representatives of
guestionable taxa were sent to taxonomic experts for verification. A reference

coliection from the samples was stored in the Westech lab.

Raw counts of macroinvertebrate taxa found in each sample were used in 2 Quatro
{5.0) program for several statistical calculations. Those metrics are presented in the
Appendices and/or Tables of this report. Richness was measured by the number and
relative percentage of taxa, and number and relative percentage of the major groups

(E = Ephemeroptera, P = Plecoptera, T = Trichoptera, and Other).

Community diversity was measured with the Shannon-Weaver Index {SD}) {Weber,
1973). The community loss index was derived from the calculations presented in
Courtemanch, et al. {1987). Enumerations included the total number of individuals at
each station for each sampling period, the ratio of EPT to the total number of
individuals, the ratio of EPT individuals to Chironomidae individuals, and the ratio (SR)
of pollution sensitive taxa, based on Winget et al.’s Tolerance Quotient {U.S.D.A.,

1979}, to the total number of individuals.

Functional measures included the ratio of collector-filterers to the total, ratio of
collector-gatherers to the total, ratia.of shredders to the total, ratio of scrapers to the

total, ratio of omnivores to the total, and ratio of scrapers to collector-filterers.

A stream rating score was given to each site by combining the SDI, EPT/C, and SR.

This score for integrity/impairment was used to compare all sites sampled in 1994.
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Dual site comparisons were made between control/reference and impact sites in 1994
and between previous years using several metrics inciuding the community loss index
and Pearson et al.’s {1983) method of data analysis based on log-normat distribution

of individuals among species.

D. Results and Discussion

1. population composition and density

Table 12 lists all of the macroinvertebrates collected from the Montanore Project area
in 1994. Specific organisms collected with each replicate at each station are listed in

Appendix C.

Table 13 shows the group composition and tota-l abundance for the Hess and kick
samples from each station. The twelve Hess samples collected 11,695 organisms
{275 /replicate) from 70 taxa while the three kick samples gathered another 2,988
organisms (996/replicate) from 67 taxa. Overall, the Hess samples collected slightly
more mayflies (Ephemeroptera) than the kick sampies while the kick samples gathered

a few more stoneflies {Plecoptera) and caddisflies (Trichoptera).

Highest abundance per sample set was at the L9 station. This station also had the
highest diversity (number of taxa) with the Hess samples but had the lowest diversity
of the kick samples. And, the L9 samples were most evenly divided between the four

groups (Ephemeroptera, Plecoptera, Trichoptera, Other}.
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Table 12. Aquatic macroinvertebrates collected from the Libby Creek stations in the
Montanore Project area in October 1994,
CRDER FAMILY GENUS/SPECIES
EPHEMEROPTERA Bastidae Baalis sp.
Ephemerellidae Caudatella sp.
Drunella doddsi
Drunells grandis
Sarratella sp.
Immature
Hepatgeniidae Cinygrnula sp.
Epsorus sp.
Rhithrogana sp.
Leptophiebiidae Paraleptophiebia sp.
Siphlonuridae Amefetus sp.
PLECOFTERA Capniidae Immature
Chloroperlidaa Sweftsa/Suwallia sp.
Leuctridae Despaxia augusta
Immature
Nemouridae Visoka cataractae
Zapada cinctipes
Zapada columbiana
Peltoperlidae Yoraperfa brevis
Perlidae Doroneuria theodora
Immature
Perlodidas Isoperia sp.
Mbagarcys sp.
Setvena bradleyi
Skwala sp.
Immature
Taeniopterygidae Taenionema sp.
TRICHOPTERA Brachycentridae Brachycentrus sp.

Glossosomatidae

Hydropsychidae

Hydroptilidae
Limnephilidae

Uenoidae

Rhyacophilidae

Micrasema sp.
Immature
Anagapetus sp.
Glossosoma sp.
Arctopsyche grandis
Hydrapsyche sp.
Parapsyche elsis
Immature

Agraylea sp.

‘Apatania sp.

Chyrandra centralis
Ecclisomyia sp.
Neophylax sp,
Neothremma alicia
Oligophlebodes sp.
Rhyacophila Angelita grp.
Rhyacophila Betteni grp.
Rhyacophila Brunnea gmp.
Rhyacophila hyalinata
Rhyacophila iranda
Rhyacophila Sibirica grp.
Rhyacophifa vaccua
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Table 12. {(Continued).

'

ORDER FAMILY GENUS/SPECIES

Rhyacophila vepulsa
Rhyacophila Verrula grp.
Rhyacaphila sp.

Pupae
DIPTERA Ceratopogonidae
Chironomidae
Empididae Chelifera sp.
Clinocera sp.
Oraageton sp.
Psychodidae
Simuliidae
Tipulidae Antocha sp.
Dicranota sp.
Heoxatoma sp.
Pedicia sp.
COLEOPTERA Elmidae Dubiraphia sp.
Heterlimnius sp.
Lara sp,
Immature
MISCELLANEOUS Annelida {Oligochaeta)
Hydracarina
Nematoda
Turbellaria
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For the Hess samples, mayflies (Ephemeroptera) were the dominant group (67%) at
lower Libby Creek (L1}, stoneflies (Plecoptera} were dominant {28%} at middle Libby
Creek (L9} and the Other group (37 %!}, consisting mostly of the Dipteran Chironomidae,
predominated at L10. For the kick samples, mayflies were the dominant group at all

three stations.

The mayfly, Cinygmula sp., was the single most common organism and was relatively
more abundant in the kick samples than in the Hess samples (Table 14). The second
most frequently collected taxa, Chironomidae, was relatively more abundant in the
Hess samples. The caddisfly, Glossosoma sp., was relatively more common in Hess
samples. The stoneflies, Taenionema sp. and Zapada columbiana and the caddisfly,
Agraylea sp., were of nearly equal relative abundance in the Hess and kick samples..

The 10 most abundant taxa at the three stations (Hess samples) were:

Lo L9 u
1—~Chironomidae{34 %) Chironomidas {21 %) Cinygmula sp.144%)
2--Cinygmula sp_{20%;} Cinygmula sp.(17%) Hydropsyche sp_{11%}
3—-Glossosoma sp.|B%) Taenionemsa sp.(16%) Paraleptophiebia sp.{7%)
4--Sweltsa/Suwallia sp.|5%} Glossosoma sp-{12%]) Rhithrogena sp.(6%)
5—Agraylza sp.[5%) Zapada columbiana(5%} Ephemerellidaa{5 %}
6--Baetis sp.(4%) Agraylea sp.{4%) Sweltsa/Suwallia sp.(4%)
T—Zspada columbianal3sh} Zapada sp_{3%) Baetis ep,(4%])
B—Rhithrogena sp.{3%) Sweltsa/Suwallia sp.{2%]} Capniidae[3%)
9--Taenionema sp.{3%} Rhithrogena sp.{2%) Chironomidae{2 %)
10-Anagapetus sp,{2%) Ephemerellidae{2%]) Zapada cinctipes(2%)

Mountain streams in good condition contain macroinvertebrate populations that consist
of 51% Ephemeroptera, 9% Plecoptera, and 10% Trichoptera with the six most
dominant taxa being mayfiies (Bahls et al., 1992). The L1 samples most closely met

these reference criteria in 1994.

The relative abundance of the major groups and numbers of taxa as well as ratios of
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certain groups or taxa are compared in Table 15. EPT Total is the number of
Ephemeroptera, Plecoptera, and Trichoptera in the sample set. EPT% is the totai
percent of each of those groups in the sample set. EPT taxa is the number of taxa in
the sample set for each of those three groups. Baet/Ephem is the ratio of the number
of Baetidae compared to the total number of Ephemeroptera in the sample set. Chir%
refers to the percentage of Chironomidae in the sample set. EPT/Chir is the ratio of the

number of EPT compared to the number of Chironomidae in the sample set.

The presence of a large proportion of EPT taxa compared to the number of
Chironomidae is generally indicative of "healthy” waters while an abundance of
Chironomidae is usually characteristic of some degree of impairment. Also, baetid
mayflies are considered to be more pollution tolerant than other mayflies and the ratio
of baetids to the total number of Ephemeroptera can help characterize water quality.
The higher the Baet/Ephem ratio, the greater the preponderance of Baetidae in the

sampie (Plafkin et al., 1989, Wisseman: 1991, Bahls et al., 1992).

All of the sample sets, regardless of the method used,.had an EPT% of over 50%. The
sample set with the lowest EPT% (62.7%) was the Hess set from L10 and the highest
(94.9%) was the Hess set from L1. The sample sets with the highest diversity were
the 1.9 Hess set and the L10 kick {43 and 40, respectively). The lower station, L1, had
the lowest diversity with 34 and 31 taxa from the Hess and kick sample sets,
respectively but was the only station with over 50% of the organisms being mayflies

{(Ephemeroptera).

54



Table 15. Retative composition of Libby Creek macroinvertebrate sample sets,
October 1994.

STATION EPT Total EPT% EPT Taxa Baet/Ephem Chir% EPT/Chir
L10-Hess 2013 62.7 38 0.13 34.1 1.84
L10-kick 2139 82.2 40 0.18 117 7.04
L9-Hess 3827 75.0 43 0.06 2124 3.49
L9-kick 2380 83.3 32 0.04 13.3 6.26
L1-Hess 3207 94.9 34 0.06 . 2.2 43.34
L1-kick 2435 91,5 N 0,03 3.8 24.11
Table 16. Relative percent abundance of macroinvertebrate functional feeding

groups and their dominant taxa in the Libby Creek samples, October
1994 i(see p. 56 of text).

STATION sC SH cG CF oM P UNK
L10-Hess 329 6.8 49.1 1.6 0.1 9.6 0.2
Chironomidae
L10-kick 36.3 14.3 35.7 1.8 0.1 11.7 0.1
Cinygmula Zapada ssp.  Chironomidae sev. taxa
L9-Hess 45.8 9.0 34.6 2.4 0.0 8.0 0.3
Cinygmula/ Chironomidae
Taenionema
L9-kick 59.8 8.0 21.2 1.8 0.0 8.7 0.6
Cinygmulfa/ Chironomidae
Taenionema
.1-Hess 47.5 6.1 26.7 12.0 0.1 6.5 1.1
Cinygmula sev. taxa Hydropsyche
L1-kick 49.2 5.1 30.8 71 0.2 5.9 1.6
Cinygmula sev. taxa
Total-Hess 42.7 1.5 36.3 4.9 0.1 8.0 05
Cinygmula Chironomidae
Total-kick 48.8 2.1 29.0 35 0.1 8.7 0.8
Cinygmula sev, taxa
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Chir% was highest in the L10 Hess sample set (34.1%) and lowest in the L1 Hess
samples (2.2%). The EPT/Chir ratio ranged from 1.84 in the L10 Hess samples to
43.34 in the L1 Hess samples. The EPT/Chir ratio for the L9 Hess set was slightly
higher than for the L10 Hess samples whife the ratio for the L10 and L9 kick samples

were similar but much lower than the L1 kick sample.

The Baet/Ephem ratio ranged from 0.03 in the L1 kick sample to 0.18 in the L10 kick

sample. Both the L10 Hess and kick sample sets had a higher Baet/Ephem ratio than

any of the other sample sets.

2. functiona! feeding groups

Functional feeding group designations are based on the morphological structures and
behaviors responsible for food acquisition (Merritt et al., 1978 and Cummins, 1988).
Benthic taxa can be labeled as one of six possible trophic designations (Merritt et al.,
1978 and Wisseman, 1991): shredders which are large particle detritivores, scrapers
which feed on deposited detritus, filtering collectors which feed on particles in
suspension, gathering collectors which feed on deposited-detritus, predators which
feed on other invertebrates, and omnivores which feed on a variety of materials.
Organisms which do not fit one of these designations are grouped as an "unknown"

feeder.

The relative abundance of some of the functional feeding groups can be useful in
characterizing a stream’s condition within the limits of those metrics {Cummins, 1988).

A diverse and abundant scraper community is usually indicative of good water quality.
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Shredders and their microbial food base are sensitive to toxicants and modifications of
the riparian zone {Plafkin et al., 1989) so abundance usually increases with increasing
water quality. An incrrease in collector/filterers, such as Simuliidae, may be indicative
of organic enrichment (Rosenherg et al., 1993}, although some c/f, such as the
caddisfly Parapsyche elsis, are highly sensitive to pollution. Collector/gatherers ingest
organically enriched fine sediment and an increase in abundance of ¢/g taxa is [usually]
indicative of a negative trend in habitat/water quality (Wisseman, 1991). However,
once again there are some fairly pollution intolerant c¢/g such as the Dipteran

Psychodidae.

Table 16 (p. b5, see also Appendices) separates the macroinvertebrates collected from
Libby Creek in 1994 according to percentage of functional feeding group. Scrapers are
macroinvertebrates which survive by scraping diatom and organic film off the
substrate. At least 10% of the fauna in least impacted montane streams are usually
scrapers which consist mostly of mayflies and caddisflies. High abundance of scrapers
is generally a positive water quality sign {(Wisseman, 1994}). Scrapers were the
predominant functional feeding group in the L10-k, L9-H, L9k, L1-H and L1-k samples.
The most abundant scraper Cinygmula sp. (family Heptageniidae), is a widespread,
common group in western montane streams. When this family is abundant at a site,
habitat complexity and integrity are usually high and summer water temperatures are
fow. Although listed as a scraper, the stonefly, Taenionema sp., can exist as a
shredder and collector/gatherer as well and is a relatively intolerant taxa that can

rapidly proliferate at sites with an abundance of algae, leaves and/or organic matter.
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Members of the collector/gatherer group feed on fine organic particles in the substrate.
Atthough a normal constituent of all aguatic ecosystems, high numbers in riffles is
generally indicative of stressed habitat since many of the cg’'s are "weed" type,
tolerant taxa that can proliferate in streams having few intolerant forms. Cg’s,
dominated by Chironomidae, were the predominant functional feeding group only in the

L10 Hess sample set.

Shredders {sh) were most abundant in the L10 kick sample and consisted primarily of
the stonefly genus, Zapada, a relatively intolerant taxa that prefers cool water and is

intolerant to fine sediment and winter scouring of the substrate.

Collector/filterers (cf) were abundant only in the L1 Hess samples and were represented
by the caddisfly, Hydropsyche sp., a relatively tolerant taxa that tends to appear in
significant numbers when shading decreases and water temperature and algae

production increases.

In addition to relative percentages, ratios of functional feeding groups can further
characterize water quality (Rosenberg et al., 1993). Table 17 compares several

functional group ratios.

Thé sc/cf ratio ranged from 3.95 in the L1 Hess sample set to 33.42 in the L9 kick
sample {(higher numbers = better water quality). The sc/(sc + cf) ratio was very similar
for the L10 and L9 Hess and kick sample sets {0.951-0.971) and lowest (0.798) for

the L1 Hess sample set thigher number = better water quality). The sc/total ratio was
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Table 17. Functional feeding group ratios for macroinvertebrate samples from Libby
Creek, October 1994,

STATION SCI/CF SC/HSC+CF} SCTOTAL CG/TOTAL  SH/TOTAL CF/TOTAL
L10-Hess  22.49 0.957 0.329 0.491 0.068 0.015
L10-kick 19.67 0.952 0.363 0.357 0.143 0.018
L2-Hess 19.47 0.951 0.458 0.346 0.090 0.024

L9-kick 33.49 0.871 0.598 0.212 0.080 0.018 )
L1-Hess 3.95 0.728 0.47% 0.267 0.061 . 0.120

L1-kick 6.97 0.875 0.492 0.308 0.051 0.071

towest {(0.329) in the L10 Hess samples and highest (0.598) in the L9 kick sample
(higher number = better water quality}). The cg/total ratio was lowest (better water
quality depending on the taxa present) in the L9 kick sample (0.212) and highest in the

L10 Hess sample set (0.491).

The sh/total ratio wés highest {better water quality) in the L10 kick sample (0.143)and
lowest in the L10 Hess sample set {0.068). Having the highest and lowest numbers
at both stations is the result of the two different sampling methods. Shredders can
exist in the L10 site because of the abundant riparian deciduous vegetation, the leaves
of which form extensive packs behind large cobbles and boulders in the fall. This

larger substrate is sampled by the kick net but not by the Hess net.

The cf/total ratio was highest for the L1 Hess samples (0.120), suggesting at least a
slight decrease in water quality at this station, and lowest {0.015) in the L10 Hess

sample sets.
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3. diversity/pollution sensitivity values

The Tolerance Quotient (TQ) {Winget et al., 1979 and Wisseman, 1991) and the
Tolerance Value (TV) (Hilsenhoff, 1987) are presented with each taxa in Appendices
C. The TQis a ratinQ (2-110) of the relative tolerance of a taxon to levels of total
aAlkaIinity, substrate compasition, sulfate concentration and percent gradient. TV’s are
intended to indicate a taxon’s sensitivity to organic and nutrient pollution with a scale

of O-11.

The Shannon Diversity Index {SDI) is a measure of community diversity which
combines richness (number of taxa} and enumerations (abundance of each taxa), but
not tolerance values, in a statistical summary {Rosenberg et al., 1993). Originally
calcutated for large streams, a SDI of less than 3.00 is considered indicative of organié
pollution {Platts et al., 1983 and Worf, 1980). Although relative comparisons of the
SDI can have value in smaller streams which may be subjected to degradation other
than organic pollution, discrepancies have been noted by the senior author (Farmer,
1994) and other investigators (Rosenberg et al., 1993). Therefore, in some cases,
particularly for sample sets with low numbers of organisms, it is important to use the

SD! judiciously.

The Sensitivity Ratio (SR) is rq_rrived at simply by dividing the total number of sensitive
organisms by the total number of organisms in the sample set (Farmer et al., 1994).
Sensitive organisms are those taxa with a TQ of 48 or less. ideally, the higher the
percentage of sensitive organisms in the sample, the higher the quality of water from

which the sample is retrieved.
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The Shannon Diversity index, Sensitivity Ratio and the EPT/Chir ratio were combined
to give a numerical Biotogical Quality (BQ) score and a rating for biological integrity and
overall impairment of the Libby Creek samples (Table 18). Biological integrity is the
ability of an aquatic ecosystem to support and maintain a community of organisms
having a species composition, diversity and functional organization comparable to that

of the natural [undisturbed] habitats within a region (Karr et al., 1981). Impairment is

the degree to which a stream will support beneficial uses as described in the Montana

Surface Water Quality Standards (Bahls et al., 1982).

Table 19 compares the 1990-1994 Montanore Project’s October sample sets using the
above impairment rating scheme. All of the sample sets except for the L10-Hess set,
had a lower sensitivity ratio in 1994 than in 1993 although the difference was slight.
All of the stations except L9-k had a higher SDI in 1924. The EPT/C ratio was
significantly lower in all of the sample sets in 1994 than in 1991 and 1992 and was
rmostly similar to 1993 except in the L1 sets where it was higher in 1994. The overall
scores, compared to 1993, were the same or one boint higher or lower for all of the

sites in 1994.

4. dual site comparisons

This section is intended to compare the stations sampled in 1994 and to also evaluate
possible reference sites for the Libby Creek stations downstream of the Montanore

Project area.

The upper Libby Creek station, L10, and the Bear Creek station, Be2, were originally
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Table 18.

Biological integrity and overall impairment rating scheme used for the
Libby Creek biological sampling stations, October 1994,

sSDi EPT/CHIR SR SCORE
<1.50 <1.00 0.00-0.20 1
1.50-2.25 1.00-10.00 0.20-0.50 2
2.25-3.00 10.00-15.00 0.50-0.70 3
3.00-3.75 15.00-25.00 0.70-0.85 4
>3.75 >25.00 >0.85 5

SDI = Shannon Diversity Index {Weber, 1973}

EPT/Chir = total number of Ephemeroptera, Plecoptera, Trichoptera divided by the total number

of Chironomidae

SR = total number of sensitive organisms {TQ = <49) divided by the total number of organisms

" SCORE = numbers arbitrarily assigned based on unpublished data [Farmer, 1993)

COMBINED SCORE

BIOLOGICAL INTEGRITY (BD)

OVERALL IMPAIRMENT (O}

3-5

6-9

10-12

13-15

poor
fair
gopd

excellent
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severe

moderate

minor
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Table 19. Diversity and sensitivity values for the Libby Creek stations, October

1990-1994.
YEAR sDI EPT/C SEN.RATIO SCORE BIOL.INTEG. OVERALL IMPAIR.
L10-Hess
1994 3.46 1.84 0.540 9 fair moderate
1993 3.08 1.12 0.464 8 fair moderate
1992 3.73 10.05 0.765 11 good minor
1991 3.58 B0D.26 0.868 14 excellent none
‘1-990 3.12 35.6 0.807 13 excellent none
E10-kick
1994 4.04 7.04 0.666 10 good minor
1993 3.59 7.40 0.713 11 good minor
1992 3.70 9.45 0.748 10 good minor
1991 3.30 3700 0.851 14 excellent nonse
1990 - - - - -~ -
L9-Hess
1994 .74 3.49 0.673 9 fair moderate
1993 3.62 4.56 0.792 10 good minor
1992 3.01 49.44 0.907 14 excellent none
1991 1.93 2432.0 0.923 12 good minor
1980 3.44 17.75 0.873 13 excellent none
L9-Kkick
1994 3.44 6.26 0.802 10 good minor
1983 3a.68 8.17 0.826 10 good minor
1992 3.06 77.00 - 0.926 14 excellent none
1991 2.32 2001.0 0.872 13 excellent none
1990 - - - - - -
L1-Hess
1984 3.21 43.34 0.792 12 good ’ minor
1993 3.10 10.67 0.863 12 good minor
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Table 19.

{Continued).

YEAR sDI EPT/C SEN.RATIO SCORE BIOL.INTEG. OVERALL IMPAIR.
1992 3.57 16.84 0.596 11 good minor

1991 2.68 685.3 0.892 i3 excellent none

1990 2.88 296.7 0.877 13 excellent none
L1-kick

1994 3.14 24.11 0.837 . 12 good minor

1993 3.13 9.52 0.862 12 good minor

1992 .77 21.80 0.650 12 good minor

1891 2.88 788.3 0.753 12 good minor

1990 - - - - - -




established as control and reference sites, respectively. Based on physical
characteristics alone, both sites are quite similar to each other and to L9 but are

substantially different from the downstream Libby Creek stations.

Dual site comparisons using the 1994 macroinvertebrate data were made between
L10/L9 and L10/L1 (Table 20). The October 1992 data was used to compare Be2 and
L10 to the downstream stations (Table 21). The community loss index in the
comparisons was taken from Courtemanch et al. (1987). The index is the ratio of the
number of taxa lost between an unaffected reference community and a pollution
affected community, to the total number of taxa found in the affected community. The
value of the index is determined by both the observed change in community richness
as well as change in taxonomic similarity. The index produces values that can range
from zero, indicating no harmfut change, to infinity where there is complete loss of a

community.

The higher the community loss index the greater the dissimilarity between the two
sites. The dissimilarity may be the result of increased stress (Rosenberg et al., 1993),
assuming the two sites have the same potential for equal biological quality based on
the physical attributes of the sites, or the dissimilarity may be due to inherent physical
characteristics. Values exceeding 0.8 are indicative of excessively harmful changes

in the communities (Courtemanch et al., 1987).

65



Table 20. Dual site comparisons for the Libby Creek Hess sample sets, October
1993-1994.

Project: Montanore Date: 13 October 1994
Reference Site: Upper Libby Creek {110}
Comparison Site: Middle Libbyv Creek (L3)

A-REFERENCE SITE-L10 B-COMPARISON SITE--L9
Total ebundance = 3211 Total abundance = 5106
Total number of taxa = 49 Total number of taxa = 52
Number of EPT taxa = 38 Number of EPT taxa = 43

AB = total taxa in common = 40

EPT taxa in common = 32

Community less index (A taxa - AB taxa}/B taxa = 0,173

Shannon Diversity Index A = 3,46  Shannon Diversity B = 3.74

Biological Quality A = 9 Biological Quality B = 9
DOMINANT TAXA.:

Reference Site—-L10: Comparison Site—-| 9
1-Chironomidae 1-Chironomidae
2-Cinygmula sp. 2-Cinygmula sp.
3-Glossosoma sp. 3-Taenionema sp.
4-Sweltsa/Suwslfia sp. 4-Glossosoma sp.
S-Agraylea sp. 5-Zapada columbiana
6-Beetis sp. 6-Agrayfea sp.
7-Zapada cofumbiana 7-Zapada sp.
8-Rhithrogena sp. _ 8-Sweltsa/Suwallia sp.
9-Taenionema sp. 9-Rhithrogena sp.
10-Anagapetus sp. 10-Ephemerellidae

DOMINANTS IN COMMON:
Among 5 most abundant = 3

Among 10 most abundent = 8
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Tabie 20.

- Project: _Montanore

{Continued).

Date:

13 October 1994

Reference Site: Upper Libby Creek (L10)

Comparison Site: Lower Libby Creek {L.1}

A-REFERENCE SITE-L10
Total ebundance = 3211
Total number of taxa = 49

Number of EPT taxa = 38

AB = total taxa in common =

EPT texa in common = 23

B-COMPARISON SITE--L1
Total abundance = 3378
Total number of taxa = 48

Number of EPT taxa = 34

Community loss index (A taxa - AB taxa)/B taxa = 0.336

Shannon Diversity Index A = 3.46

Biological Quallty A = 9

DOMINANT TAXA:
Reference Site--L10:

1-Chironomidae
2-Cinygmula sp.
3-Glossosoma sp.
4-Sweltsa/Suwallia sp.
5-Agraylea sp.
6-Baatis sp.

7-Zapada columbiana
8-Rhithrogene sp.
9-Taenionema sp.

10-Anagapetus sp.

Shannon Diversity B = 3.21
Biclogical Quality B = 12

Comparison Site--L.1
1-Cinygmula sp.
2-Hydropsyche sp.
3-Paraloptophiebia sp. sp.
A-Rhithrogena sp.

- 5-Ephemerellidas

6-Sweltsa/Suwailia sp.
7-Baetis sp. ‘
B-Capniidae
9-Chironomidae

10-Zapada cinctipes

DOMINANTS iN COMMON:
Among 5 most abundant = 1

Amang 10 most abundant = &
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Table 20. (Continued}.

Project: Montanore - Date: 20 October 1993

Reference Site: Upper Libby Creek {110}

Comparison Site: Middle Libby Creek {L9)

A-REFERENCE SITE--L10 B-COMPARISON SITE--L9
Total abundance = 1269 Total abundance = 2077

Total number of taxa = 33 Total number of taxa = 41
Number of EPT taxa = 27 Number of EPT taxa = 31

AB = total taxa in common = 30

EPT texa in common = 24
Community loss index {A taxa - AB taxa)/B taxa = 0.073

Shennon Diversity Index A = 3.52  Shannon Diversity B = 3.47
Biolagical CQuality A = 8 Biological Quality B = 10

DOMINANT TAXA:

Beference Site—-L10 Comparison Site--L9
1-Cinygmula sp. 1-Taenionema sp.
2-Sweltsa/Suwallia sp. 2-Cinygmula sp.
3-Chircnomidae 3-Glossosoma sp.
4-Taenionema sp. 4-Sweltsa/Suwallia sp.
5-Rhithrogena sp. 5-Zapada columbiana
S-Baerr'.-s sp. 6-Rhithrogena sp.
7-Leuctridae 7-Baetis sp.
8-Agraylea sp. 8-Chircnomidae
9-Zapada .calumbiana 7 9-Rhyacophila Verrula sp.
10-Rhyacophila sp. 10-Hydropsychidae

DOMINANTS IN COMMON:
Among 5 most abundant = 3

Among 10 most abundant = 7
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Table 21. Dual site comparisons for the Libby Creek and Bear Creek Hess sample

sets, October 1991-1992.

Project: Montanore Date: 21 October 1992

Reference Site:

Bear Creek (Be2}

Comparison Site: Upper Libby Creek {(L10}

A-REFERENCE SITE--Be2
Total abundance = 2720
Total number of taxa = 43
Number of EPT taxa = 35

AB = total taxa in cominon = 25

EPT taxa in common = 21

B-COMPARISON SITE--L10
Total abundance = 1657

Total number of texa = 34
Number of EPT taxa = 27

Community loss index {A taxa - AB texa)}/B taxa = 0.629

Shannon Diversity Index A = 3.62
Biological ‘Quality A = nn

DOMINANT TAXA:

Reference Site—-Be2:

1-Cinygmulfa sp.
2-Glossosoma sp.
3-Baelis sp.
4-Chironomidae
S-Rhithrogena sp.
6-Taenionema sp.
7-Sweltsa/Suwallia sp.
8-Zapada colurmnbiana
9-Drunella doddsi

10-Despaxia augusta

DONINANTS IN COMMON:
Ameong 5 most abundant = 4

Among 10 most abundant = 7

Shannen Diversity B = 3.73
Biological Quality B = nn

Comparison Site--L10:
1-Cinygmulsa sp.
2-Rhithrogena sp.
3-Baetis sp.
4-Taenionema sp.
B-Chironomidae
6-Sweltsa/Suwallia sp.
7-Zapada columbiana
8-Epeorus sp.
9-Rhydcophifa Betteni grp.
10-Hydropsychidae
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Table 21. {Continued).

Project: Montanare Date: 21 QOctober 1992

Reference Site: Bear Creek {Be2)

Comparison Site: Middle Libby Creek {1 9)

A-REFERENCE SITE--Be2
Total abundance = 2720

B-COMPARISON SITE--L®
Total esbundance = 2208
Total number of taxa = 43 Total pumber of taxa = 34
Number of EPT taxa = 35 Number of EPT taxa = 29
AB = totsl taxa in common = 28

EPT taxa in common = 25

Community loss index (A taxs - AB taxa)/B taxa = 0.441

Shannon Diversity Index A = 3.62  Shannen Diversity B = 3.01

Biological Quality A = nn Biological Quality B = nn

DOMINANT TAXA:
Refarence Site—-Be2:
1-Cinygmula sp.
2-Glossosoma sp.
3-Baatis sp.
4-Chironomidas
5-Rhithrogena sp.
6-Taenionema sp.
7-Sweltsa/Suwallia sp.
8-Zapada columbiana
9-Drunella doddsi

10-Despaxia augusta

Comparisan Site--L9:

1-Taenionema sp.
2-Glossosema sp.
3-Cinygmula sp.
4-Rhithrogena sp.
B-Baelis sp.
6-Sweltsa/Suwallia sp.
7-Rhyacaophila Betteni grp.
8-Chironomidae
9-Drunella doddsi

10-Megarcys sp.

DOMINANTS IN COMNVION:
Among 5 most abundant = 4

Among 10 most abundant = 8
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Table 21.

Project: Montanore

(Continued).

Date:

21 October 1992

Reference Site: Bear Creek {Be2}

Comparison Site: Lower Libby Creek {L1)

A-REFERENCE SITE-Be2
Total abundance = 2720
Total number of taxe = 43

Number of EPT taxa = 35

AB = total taxa in common = 27

EPT taxa in common = 21

B-COMPARISON SITE--L1
Total abundance = 2156
Total number of taxa = 38

Number of EPT taxa = 27

Community loss index (A taxa - AB taxa)/B taxa = 0.421

Shannon Diversity Index A = 3.62
Biological Quality A = nn

DONINANT TAXA:

Reference Site--Be2:

1-Cinygmula sp.
2-Glossosoma sp.
3-Baetis sp.
4-Chironomidae
5-Rhithrogena sp.
6-Taenionema sp.
7-Sweltsa/Suwallia sp.
8-Zapada columbiana
9-Drunella doddsi

10-Despexia augusta

DOMINANTS IN COMMON:
Among 5 most abundant = 3

Among 10 most abundant = 5

Shannon Diversity B = 3.57

Biological Quality B = nn

Comparison Site--L1:

1-Hydropsychidee
2-Rhithrogena sp.
3-Baetis sp.
4-Cinygmufa sp.
5-Sweltsa/Suwallia sp.
6-Chironomidae
7-Oligophlebodes sp.
8-Drunslia sp.
9-Capniidae
10-Arctopsyche grandis
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Table 21. {Continued).

Project: Montanore Date: 21 October 1992

Reference Site: Upper Libby Creek (L10)

Comparison Site: Middle Libby Creek {L9)

A-REFERENCE SITE--L10 B-COMPARISON SITE--L9
Total abundance = 1657 Total abundance = 2208
Total number of taxa = 34 Total number of taxa = 34

Number of EPT taxa = 27 Number of EPT taxa = 29

AB = total taxa in common = 27

EPT taxa in common = 23
Community loss index (A taxa - AB taxa)/B texa = 0.206

Shannon Diversity Index A = 3.73  Shannon Diversity B = 3.01

Biological Quality A = 11 Biclogical Quality B = 10
DOMINANT TAXA:

Reference Site—10: Comparison Site--L9:
1-Cinygmula sp. 1-Taeenionema sp.
2-Rhithrogena sp. 2-Cinygmuia sp.

3-Bastis sp. 3-Glossosoma sp.
4-Taenionems sp. 4-Rhithrogena sp.
5-Chironomidae 5-Baatis sp.
6-Swallsa/Suwallia sp. 6-Swaltsa/Suwallia sp.
7-Zapade columbiana 7-Rhyacophila Betteni grp.
B-Epeorus sp. 8-Chironomidae
9-Rhyacophila Batteni gep. 9-Drunella doddsi
10-Hydropsychidae 10-Megarcys sp.

DOMINANTS IN COMMON:
Among 5 most abundant = 4

Amoang 10 most abundant = &
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Table 21.

Project: Montanore

{Continued).

Date:

Reference Site: Upper Libby Creek {L10)

22 October 1991

Comparison Site: Middle Libby Creek {L9)

A-REFERENCE SITE-L10
Total abundance = 1937
Total number of taxa = 35

Number of EPT taxa = 26

AB = total taxa in common = 25

EPT taxa in common = 20

B-COMPARISON SIiTE--L9
Total abundance = 2457
Total number of taxa = 30

Number of EPT taxa = 25

Community loss index (A taxa - AB taxa)/B taxa = 0.333

Shannon Diversity index A = 3.58
Biological Quality A = 14

DOMINANT TAXA:

Reference Site--L10:

1—Rhithrogena sp.
2-Cinygmuia sp.
3-Taenionema sp.
4-Sweltsa/Suwaliia sp.
5-Rhyacophifa vaccua
6-Baolis sp.

7-Epeorus sp.
8-Zapada columbiena
9-Hydropsychidae
10-Oligochaeta

DOMINANTS IN COMMON:
Among 5 most abundant = 2

Among 10 most abundant = 7

Shannon Diversity B = 1.93
Biological Quality B = 12

Comparison Site—L9:

1-Taenionema sp.
2-Hydropsychidae
3-Epeorus sp.
4-Rhithrogensa sp.
5-Zapada calumbiana
6-Rhyacophila vaccua
7-Drunella doddsi
B8-Cinygmula sp.
9-Sweltsa/Suwallia sp.

10-Megarcys sp.
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Table 21. {Continued).

Project: Maontanore Date: 25 October 1990

Reference Site: Upper Libby Creek {L10})

Comparison Site: Middle Libby Creek {1.9)

A-REFERENCE SITE--L10
Total abundance = 187
Total number of texa = 23

Number of EPT taxa = 19

AB = total taxa in common = 16

EPT taxa in common = 14

B-COMPARISON SITE--L9
Total abundance = 481
Tatal number of texa = 33

Number of EPT taxa = 28

Community loss index {A taxa - AB taxa)/B taxa = 0.212

Shannon Diversity Index A = 3.12
Biological Quality A = 14

DOMINANT TAXA:
Reference Site—L10:

1-Cinygmula sp.
2-Baotis sp.
3-Ameletus sp.
4-Sweltsa/Suwallia sp.
5-Rhithrogena sp.
6-Zapada columbiana
7-Chironomidae
B-Visoka cataractaas
9-Neothremma aficia

10-Rhyacophila vaccua

DOMINANTS IN COMMON:
Among 5 most abundant = 4

Among 10 most abundant = 6§

Shannon Diversity B = 3.44
Biological Quality B = 12

Comparison Sitg--L9:

1-Cinygmula sp.
2-Taenioneme sp.
3-Swaltsa/Suwallia sp.
4-Ameletus sp.
5-Baatis sp.
8-Rhithrogena sp.
7-Dicranota sp.
8-Zapade columbiana
9-Lepidostormna sp.

10-Drunella coloradensis/flavilinea
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The community loss indexes for the Libby Creek comparisons (Tables 20 and 21} are:

Reference/Comparison Site Community Loss Index
1994:

L10O/L9 0.173

L10/L1 0.396
1993:

L10/L9 0.073
1992:

Be2/L10 0.529

Be2/L9 0.441

Be2/L1 0.421

L10A9 0.206
1991:

L1oLS 0.333
1990:

L10AS 0.212

These site comparison data indicate that L10 and L9 are similar enough that L10 is an
adequate control/reference site for L9. But, the L10 and Be2 sites are not very good
reference stations for lower Libby Creek, L1. However, one of the advantages of
consecutive annual sampling pricr to project operation is that a previous year’'s data
~can be used in comparison to a following year as reference data for the same site in
succeeding years. For example, Table 22 presents dual site comparisons on an annual
basis for the lower Libby Creek station since none of the other stations are analogous

enough to L1 to serve as its reference.
Because this is one site being compared to itself each year, we can assume the same

potential for biological quality was present each year. The 1988 and 1990 data were

not compared because of the difference in sampling methods.
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Table 22. Annual dual site comparisons for the Libby Creek (L1) station Hess

samples, October 1990-1994,

Project: Montanore

Date: October 1990/1991

Reference Site: Lower Libby Creek (L1})--1990

Comparison Site: Lower Libby Creek {11)--1991

A-REFERENCE SITE-L1{1990}
-Total abundance = 910
Total number of taxa = 33

Number of EPT taxa = 26

AB = totel taxa in common = 19

EPT taxa in common = 15

B-COMPARISON SITE--L1{1991)
Total sbundance = 2072
Total number of taxa = 29

Number of EPT taxa = 25

Community loss index (A taxa - AB taxal/B taxa = 0,483

Shannen Diversity Index A = 2_88

Biological Quality A = 13

DOMINANT TAXA
Referance Site-—-L.1{"90}

1-Cinygmula sp.

2-Taenionems sp.

3-Baetis sp.

4-Rhithrogena sp.
5-Swdltsa/Suwallia sp.
6-Drunella coloradensis/flavilinea
7-Drunelfla doddsi
8-Oligophlebodss sp.
8-Arctopsyche grandis
10-Zapada cinciipes

DOMINANTS IN COMMON:
Among 5 most abundant = 5

Among 10 most abundant = 6

Shannon Diversity Index B = 2.66
Biclogical Quality B = 13

Comparison Site--L1{'91)

1-Taenionema sp.
2-Cinygm.ula Sp.
3-Rhithrogena sp.
4-Bastjs sp.
B-Sweltsa/Suwallia sp.
6-Hydropsychidae
7-Drunefla doddsi
8-Serratella sp.
9-Zapada columbiana

10-Parapsyche elsis
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Table 22. (Continued).

Project: Montanore Date: October 1990/1992

Reference Site: Lower Libby Creek {L1)--1990

Comparison Site: Lower Libby Creek {L1}--1992

A-REFERENCE SITE--L1{1930) B-COMPARISON SITE--L1{1992})
Total abundance = 910 Total abundance = 2156

Total number of taxa = 33 Total number of taxa = 38
Number of EPT taxa = 26 Number of EPT taxa = 27

AB = total taxa in common = 22

EPT taxa in common = 16

Community loss index {A taxa - AB taxa)/B taxa = 0.289

Shannon Diversity Index A = 2.88  Shannon Diversity index B = 2.67

Biological Quafity A = 13 Biological Quality B = 11
DOMINANT TAXA

Reference Site--L1{"30} Comparison Site—-L1('92}
1-anygmula sp. 1-Hydropsychidae
2-Taenionema sp. 2-Rhithrogena sp.
3-Baetis sp. 3-Baeatis sp.
4-Rhithrogena sp. 4-Cinygmulia sp.
5-Sweltsa/Suwallia sp. 5-Swaltsa/Suwallia sp.
6-Drunella coloradensis/flavifinea 6-Chironomidee
7-Druneila doddsi l 7-Oligaphiebodas sp.
8-0ligophlebodes sp. 8-Drunella sp.
9-Arctopsyche grandis 9-Capniidae

10-Zapada cinctipes 10-Arctopsyche grandis
DOMINANTS IN COMMON:

Among 5 most abundant = 4

Among 10 most abundant = 6
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Table 22. {Continued).

Project: Montanore Date: October 1990/1993

Reference Site: Lower Libby Creek {L1}--1990

Comparison Site: Lower Libby Creek {L1]--1993

A-REFERENCE SITE--11(1990)
Total shundance = 910

B-COMPARISON SITE-L1{1993)
Total abundance = 2543

Total number of taxa = 53
Number of EPT taxa = 40

Total number of taxa = 33

Number of EPT taxa = 26

AB = total texa in common = 25

EPT taxa in common = 18

Community loss index (A taxa - AB taxa)/8 taxa = 0,151

Shannon Diversity Index A = 2.88  Shannon Diversity Index B = 3.93

Biological Quality A = 13

DOMINANT TAXA
Reference Site—-L1{'90}
1-Cinygmula sp.
2-Taenionema sp.
3-Baelis sp.
4-Rhithrogana sp.
B-Sweltsa/Suwallia sp.
6-Druneifa coloradensis/flavilinea
7-Drunefia doddsi
8-Oligophlebodes sp.
9-Arctopsyche grandis
10-Zapada cinctipes

DOMINANTS IN COMMON:
Among 5 most abundant = 3

Among 10 most abundant = 4

Biological Quality B = 12

Comparison Site—Lt('23)
1-Cinygmula sp.
2-Rhithrogena sp.
3-Hydropsychidae
4-Baelis sp.
5-Glossosoma sp.
6-Capniidae
7-Chironomidae
8-Neophylax sp.
9-Sweltsa/Suwalfia sp.

10-Serrateila sp.
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Table 22.

Project: Montanore

{Continued).

Date: October 1990/1994

Reference Site: Lower Libby Creek {1 1}--1990

Comparison Site: Lower Libby Creek {£.1}--1994

A-REFERENCE SITE--L1{1990}
Total abundance = 310
Total number of taxa = 33

Number of EPT taxa = 26

AB = total taxa in common = 27

EPT taxa in common = 15

B-COMPARISON SITE--L1{1994})
Total abundance = 3378
Total number of taxa = 48

Number of EPT taxa = 34

Community loss index (A taxa - AB taxal/B taxa = 0.250

Shannon Diversity Index A = 2.88

Biolegical Quality A = 13

DOMINANT TAXA
Reference Site—-L1{"90)
1-Cinygmula sp.
2-Taenionema sp.
3-Baetis sp.
4-Rhithrogena sp.
B-Sweltsa/Suwallia sp.
6-Drunella coloradensis/flavilinea
7-Drunella doddsi
8-Oligophlebodes sp.
9-Arctopsyche grandis
10-Zapada cinctipes

DOMINANTS IN CONMMON:
Among 5 most abundant = 2

Among 10 most abundant = 5

Shannon Diversity Index B = 3.21
Biological Quality B = 12

Comparison Site--L1{"94)

1-Cinygmula sp.
2-Hydropsyche sp.
3-Faraleptophiebia sp.
4-Rhithrogena sp.
5-Ephemerellidae
6-Sweltsa/Suwallia sp.
7-Baetis sp.
8-Capniidae
9-Chironomidae

10-Zapada cinctipes
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Table 22. {Continued).

Project: Montanore

Date: October 1991/1994

Reference Site: Lower Libby Creek {L1)--1991

Comparison Site: Lower Libby Creek {l 1)--1994

A-REFERENCE SITE-L1{1991)
Total abundance = 2072
Total number of taxa = 29

Number of EPT taxa = 256

AB = total taxa in common = 22

EPT taxa in common = 18

B-COMPARISON SITE-L1(1994}
Total abundance = 3378
Total number of taxa = 48

Number of EPT taxa = 34

Community loss index {A taxa - AB taxa)/B taxa = 0.146

Shannaon Diversity Index A = 2.66
Biological Quality A = 13

DOMINANT TAXA
Reference Site—L1{'91}
1-Teenionema sp.
2-Cinygmula sp.
3-Rhithrogena sp.
4-Baelis sp.
5-Sweltsa/Suwallia sp.
6-Hydropsychidae
7-Drunella doddsi
8-Sorratelfa sp.
9-Zapada columbiana

10-Parapsyche elsis

DOMINANTS IN COMMON:
Among 5 most abundant = 2

Among 10 most abundant = 4

Shannon Diversity Index B = 3.21
Biological Quality B = 12

Comparison Site--L1{'94}
1-Cinygmufa sp.
2-Hydropsyche sp.
3-Parsleptophiebia sp.
4-Rhithrogsna sp.
5-Ephemerellidae
6-Sweltsa/Suwallia sp.
7-Bastis sp.

8-Capniidae
9-Chironomidae

10-Zapada cinctipes
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Table 22. {Continued]).

Project: Montanore Date: Octobe_r 1992/1993
Reference Site: lower Libby Creek (L1)--1992

Comparison Site: Lower Libby Creek {L1}--1993

A-REFERENCE SITE-L1{1292) B-COMPARISON SITE--L1{1993)
Total ebundance = 2156 Total abundance = 2543

Total number of taxa = 38 Total number of taxa = 563
Number of EPT taxa = 27 Number of EPT taxa = 40

AB = total taxa in common = 31

EPT taxa in common = 20

Community loss index {A taxa - AB taxa)/B taxa = 0.132

Shannon Diversity Index A = 3.57  Shannon Diversity B = 3.93

Biclogical Quality A = 11 Biological Quality B = 12
DOMINANT TAXA:

Reference Site--L1{"92}: ' Comparison Site--L1{’93}:
1-Hydropsychidae 1-Cinygmula sp.
2-Rhithrogena sp. . Z-Rhirhrogena sp.
3-Baetis sp. 3-Hydropsychidae
4-Cinygrnufa sp. 4-Baetis sp.
5-Swaltsa/Suwallfia sp. B-Glassosoma sp.
6-Chironomidee 6-Capniidae
7-Oligophiebodes sp. 7-Chirocnomidae
8-Drunalia sp. 8-Neophylax sp.
9-Capniidae 9-Sweltsa/Suwallia sp.
10-Arctopsyche grandis 10-Serrateifa sp.

DOMINANTS IN COMMON:
Among 5 most abundant = 4

Among 10 most abundant = 6
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Table 22. {Continued).

Project: Montanore Date: October 1993/1994

Reference Site: | ower Libby Creek {L1}--1993

Comparison Site: Lower Libby Creek {1 1)}--1994

A-REFERENCE SITE--L1({1233) B-COMPARISON- SITE--L1(1234}

Total ebundance = 2543 Total ebundance = 3378
Total number of taxa = 53 Total number of taxa = 48
Number of EPT taxa = 40 Number of EPT taxa = 34

AB = total taxa in common = 36

EPT texa in common = 26

Community loss index {A taxa - AB taxa)/B taxa = 0.354

Shannon Diversity Index A = 3,93  Shannon Diversity B = 3.21

Biological Quality A = nn Biolagicat Quality B = nn
DOMINANT TAXA:

Retfersnce Site--L1{’'93): Comparison Site-L1{'94):
1-Cinygmufa sp. 1-Cinygmula sp. -
2-Rhithrogena sp. 2-Hydropsyche sp.
3-Hydropsychidae 3-Parafeptaphiebia sp.
4-Baelis sp. 4-Rhithrogena sp.
5-Glossosomme sp. 5-Ephemerellidae
B-Capniidae 6-Swaeltsa/Suwallia sp.
7-Chironomidas 7-Baetis sp.

8-Maophyfax sp. ‘ 8-Capniidae
S-Sweftsa/Suwaliia sp. 9-Chironomidas
10-Serratealla sp. 10-Zapada cinctipes

DOMINANTS IN COMMON:
Among 5 most abundant = 2

Among 10 most abundant = 6
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The community loss index for each L1 comparison was:

Reference/Comparison Site Community Loss Index
1990/1991 0.483
1990/1992 0.289
1990/1993 0.151
1980/1994 0.250
1991/1924 0.146
1982/1993 0.132
1993/1984 0.354

Remembering that the closer to zero the community loss index is the more similar are
the two sample sets being compared, we see that the L1 sample sets were most
dissimilar in the 1990/1991 comparison. That dissimilarity decreased in the
1990/1992 comparison and again in the 1990/1993 comparison but increased in the

1990/1994 comparison. The sample sets were most similar in 1992/1923.

Although some dissimilarities, i.e., shifts in biclogical communities, have occurred at
L1 in the last five years, the changes were most dramatic from 1990to 1991 and were
relatively slight from then on. These annual changes were as much illustrative of
normal inter-annual variation at this station as due to effects of nutrient loading at the
L9 site. The L1 site is far enough downstream {(about nine miles) of the Montanore adit

and large enough not to have been noticeably affected by the nutrient loading at L9.

5. indicator species
Monitoring water quality changes by the use of indicator organisms has proven useful
when the perturbations are known and understood (Rosenberg et al., 1293). Indicator

species or assemblages can also be used by establishing a baseline data set which
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objectively identifies the indicator taxa for a particular stream site (Pearson et al.,
1983). This method of selection of the indicator organisms is based on a recognizable
pattern of distribution of individuals within a species: a few species are represented
by many individuals, many species are represented by few individuals, and some
species are intermediate in abundance. This expected log-normal distribution of

individuals among species is shown in Figure 9.

The indicator taxa are those of intermediate abundance. Rare species cannot be used
as indicators because they may be rare for reasons other than pollution such as
emigration, immigration, competition, etc. At the same time, very abundant taxa
cannot be used because they may have opportunistic characteristics, such as high
reproductive capacity and good dispersal mechanisms, rather than being pollution

tolerant {(Pearson et al., 1983).

The abundance classes used by Pearson et al. (1983) and applied to the Montanore

Project data are:

Class | = 1 individual per species
Class I = 2 to 3 individuals per species
Class lll = 4 to 7 individuals per species

Class IV = 8 to 15 individuals per species
Class V = 16 to 31 individuals per species
Class Vi = 32 to 63 individuals per species
Class VIl = 64 to 127 individuals per species
Class VIl = 128 to 255 individuals per species
Class IX = 256 to 511 individuals per species
Class X = 512 to 1023 individuals per species
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Figure 9. Expected log-normal distribution of individuals among d:fferent spec;es

{Pearson et al., 1983).
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The number of individuals per species is based on the mean number of organisms per
replicate. Species present in the intermediate abundance classes V and VI are
considered to be good indicators of change and generally either increase or decrease

markedly following disturbance to the community (Pearson et af., 1983).

With disturbance, the smooth, bell-shaped log-normal distribution becomes distorted
with peaks, an excess of 50% for Class |, and/or an absence of higher classes (Ugland
et al., 1982). The log-normal distribution of in-dividuals among species for each of the
three Libby Creek stations Hess sampled in October 1988, 1290-1994 are presented
in Figures 10-15. In 1988 (Figure 10), all three sites exhibited a distorted curve
indicating a less than. "normal” situation existed at the sites. Of the three sites, L10
was the most normal iﬁ 1988. A similar distortion of species distribution occurred

again in 1990 (Figure 11)}. -

But, in 1991, the distribution curves at all three stations became more normal with the
.9 and L1 curves fitting Pearson’s normal curve slightly better than did L10’s. These
more normai species curves were repeated again in 1992 with the L9 curve fitting

Pearson’s curve the best.

In 1993, the L10 and L1 curves were about the same as in 1992. But, the L9 curve
began to show some distortion indicating that conditions had become less than
desirable for support of a "normal" biological population at L9. Againin 1994, the L10

and L1 curves remained about the same but the L9 curve showed more distortion
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Figure 10. Log-normal distribution of species at Libby Creek stations, October 1988
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Figure 11. Log-normal distribution of species at Libby Creek stations, October 1990
fdotted line is Pearson’s (et al., 1983) ideal distribution).
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Figure 13. Log-normal distribution of species at Libby Creek stations, October 1992
{dotted line is Pearson’s (et al., 1983} ideal distribution).
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Figure 14. Log-normal distribution of species at Libby Creek stations, October 7993
fdotted line is Pearson’s (et al., 1883) ideal distribution).
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Figure 15. Log-normal distribution of species at Libby Creek stations, October 1994
{dotted line is Pearson’s (et al., 1983 ideal distribution).
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Indicator taxa, those in abundance classes V and VI, for the three Libby Creek sites for
the last six years are listed in Table 23. Again, it is these taxa which increase or
decrease markedly following a disturbance. If ataxa is not present for a particular site,

it has either become a rare or an abundant taxa.

Itis particularly interesting to notice which taxa were presentat L10in 1291 and 1992
but not present at L9 and vice versa. For.example, Baetis sp. was an indicator species
at L10 in 1291 and 1992 but was absent as an indicator from L9 in 1991.
Chironomidae was an indicator at L10in 1992 and 1993 but only in 1292 at L9. And,
the stonefly, Taenionema sp., which proliferated at L9 as a result of the nutrient
loading {Farmer et al., 1994}, was present as an indicator at L10 in 1991-84 but was

an abundant taxa at L9.

Figures 16 and 17 graphically illustrate the annual shift in the mean number of
organisms and the total number of organisms present at each station- during each
sampling period from 1988 through 1994, Figure 17 shows the relative abundance of
the four major groups at the three stafions for the 16 sampling episodes conducted in
the Montanore Project area since 1988. The species distribution curves and these
population graphs illustrate the shifts in concentrations of macroinveriebrate
populations that have occurred at L10 due to natural conditions and at L9 due to
natural variations and to the anthropogenic addition of nutrients below the Montanore

adit, and at L1 due mostly to natural conditions.

-The mean number of organisms per sample was highest at L9 in 1994 and about the
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Table 23. Station occurrence of species in abundance classes V and VI in the Libby
Creek macroinvertebrate Hess samples, October 1988-1994,

L10
TAXA 1988 1990 1991 1992 1993 1994
Baetis bicaudatus x - - - - .
Baelis sp. - - x x x X

Ephemerellidas - - - - - -

Cinygmula sp. b 4 - - - - -
" Epeorus sp. ’ - S x X - -
Rhithrogena sp. - - - X b x

Paraleptophlebia sp. . - - - - - -

Amelatus sp. - - x - - -
Capniidae . - - - . -
Sweltss/Suwallia sp. - . x x x x
Chloroperlinae » - - - . _

Periomyia sp. - - - - . _

Zapada cinctipes - - - - - -

Zapada columbiana - - - X - b4
Zapada sp. - - - - - -
Doddsia sp. : - - - - - -
Taenionema sp. - - x X x x

Hydropsyche sp. - - - - - -

Hydropsychidae - - - - - -
Glossosoma sp. - - - - - X
Agraylea sp. - - - - - X

Neophylax sp. - - - - - -
Oligaphiebodes sp. - - - - . -
Rhyacophifa Betteni grp. - - - - - -
Rhyacophifa vaccua - - x - - -
Chirenomidae - - - x x -

Turbellaria - - - - _ -
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Table 23.

L9

(Continued)}.

TAXA

1988

1990

1991

1992

1983

1924

Baetis bicaudatus
Baelis sp.
Ephemerellidas
Cin'j,rgm:;;’z; sp.
Epsorus sp.
Rhithrogena sp.
Paraleptophiebia sp.
Ameletus sp.

Capniidae

Sweltsa/Suwallia sp.

Chloroperlinae
Perfomyia sp.
Zapada cinctipes
Zapéda columbiana
Zapada sp.
Doddsia sp.
Taenionema sp.
Hydropsyche sp.
Hydropsychidae
Glossosoma sp.
Agray}ea sp.
Neophylax sp.

Oligophlebodes sp.

Rhyacophila Betteni gip.

Rhyacophila vaccua
Chironomidae

Turbellaria
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Table 23.

L

~{Continued).

TAXA

1988

1990

1991

1922

1993

1994

Baetis bicaudatus
Baastis sp.
Ephemaereltidae
Cinygmula sp.
Epeorus sp.
Rhithragena sp.
Paraleptophiebia sp.
Amelatus sp.
Capniidee
Sweltsa/Suwallia sp.
Chloropetrlinae
Perlomyia sp.
Zapada cinctipes
Zapada columbiana
Zapada sp.
Doddsia sp.
Taanionema sp.
Hydrapsyche sp.
Hydropsychidae
Glossoesoma sp.
Agraylsa sp.
Neophylax sp.

Oligophiebodes sp.

Rhyacophila Betteni grp.

Rhyacophile vaccua
Chironomidae

Turbellaria
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Figure 16. Mean number of organisms present at the three Libby Creek stations during
each sampling period from 1988 through 1994.
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Figure 17. Relative group abundance of macroinvertebrates at the three Libby Creek
stations during each sampling period from 1988 through 1994.
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same for L10 and L1 (Figure 16). In October 1994, all three stations produced the

highest number of organisms per replicate for all of the years sampled (Figure 17).

6. statistical comparison of the 1994 data

The mean and standard deviation for each replicate set are presented in Appendix C.
The mean, standard deviation, % coefficient of variation {(%CV)} and % standard error

of the mean (%SE) for the 1994 samples appear in Table 24,

The coefficient of variation indicates whether or not the sampling technigque is
adequate. The percent standard error of the mean indicates when a sufficient number
of samples have been taken to account for community variability. EPA recommends
the coefficient of variation should be under 50 percent and the standard error of the

mean should be under 20 percent (Winget et al., 1979).

The 1994 Hess sénﬁple sets all éasilv met the recommended %CV and %SE
demonstrating the adequacy of the sampling program and the homogeneous nature of
the sample sites thus permitting the collection of four relatively similar replicates from

each site.

E. Conclusions
1. The 1994 macroinvertebrate data collected from three Libby Creek stations
continued to document the inter-annual variations possible in Libby Creek and its

retatively rapid response to natural and anthropogenic influences.
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Table 24. Statistical comparison of the October 1994 Libby Creek macroinvertebrate
Hess sample sets,

STATION | SAMPLE | TOTAL MEAN | STAND. DEV. (n-1) %CV %SE
L10 1 801

2 894

3 566

4 950

Total 3211 803 169.4 21.1 12.4
L9 1 1760 '

2 1260

3 835

4 1251

Total 5106 1277 378.4 29.7 17.4
L1 1 966

2 1009

3 790

4 613

Total 3378 845 181.1 21.4 12.86
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2. Data from the last several years have shown that station L.10 above the mine area
is an adequate reference for the L9 station, just below the adit, but is not a suitable
reference station for the lowest station, L1. However, the several years of pre-mine

data for L1 can be used for reference during any future mine operation,

3. Woater quality conditions at L10 have been compromised during several of the
sampling episodes since 1988. Because L10 is in a pristine area, at least from the
standpoint of human impacts, its periods of diminished water quality are obviously the
result of natural limiting factors such as temperature, fluctuations in annual flow, spring

scouring, nutrient concentration, etc. -

4. Biological conditions at L9 are affected by conditions at L10 as well as impacts

related to the Montanore adit.

5. Nitrate loading in 1991 to Libby Creek below the Montanore adit enabled the
macroinvertebrate populations at L9 to compensate for natural limiting factors and to
achieve their most enhanced condition in all of the years sampled. That heightened
-water quality at L9 subsequently diminished, in 1993 and 1994, to "normal"
conditions, which are determined by the influence of the upstream station, L10, and

by the natural limiting effects of shading, lower temperature, nutrient levels at L9.

6. The nutrient loading at L9 did not significantly affect macroinvertebrate populations
at the lowest Libby Creek station, L1 which was protected from any effects by virtue

of the distance of L1 from the adit and the size of Libby Creek at L1.
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F. Future Monitoring
Noranda does not plan to conduct any additional monitoring of the Montanore Project

area until the operational phase of the project begins.
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V. SUMMARY

Biological monitoring of the three Libby Creek stations, L10, L9 and L1, was conducted

in October 1994 in an effort to determine the residual effects, if any, of the nutrient

loading to Libby Creek from the Montanore adit area in 1990. Periphyton and

macroinvertebrate samples were collected in a fashion identical to the previous years.

“The periphyton samples collected 17 non-diatom algae, dominated by Chlorophyta, and

54 species of diatoms dominated by Diatoma mesodon and Achnanthes minutissima

at L10 and L9 and by Achnanthes biasolettiana and Achnanthes minutissima at L1.

The periphyton data revealed that:

there were only minor differenées between nen-diatom and diatom algae
associations at Libby Creek stations L10 and L9 in October 1994, based |
on community structure and composition metrics. The greater number
of non-diatom genera, and the greater importance of blue-green algae
and the diatom Gomphonema parvulum may be indicative of some
nitrogen enrichment at station L9 over levels at station L10, although the

evidence is less than conclusive;

considerably greater differences in non-diatom and diatom algae
associations were seen in October 1994 between Libby Creek station L1
and either statioﬁs L1O or L9, than between the latter two stations.
These differences are probably related more to the larger size and

different physical nature of Libby Creek at station L1 than to major
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differences in water quality;

. results of two biocassessment proto_cols’ déveloped by the Montana Water
Quality Division utilizing diatom association metrics were in generally
good agreement. Protocol | indicated that biological integrity was
excellent at Libby Creek stations £10 and L1, with no impairment of
aguatic life in .October 1294, but decreased to good with minor-
impairment at station L9, with least-impaired reference sireams for
comparison. Under Protocol {l, with station L10 considered as the
unimpaired control, station L9 was again rated as having good biological

integrity with only minor impairment of aquatic life during October 1994;

. reassessment of data from October of the three previous monitoring
years under Protocol | revealed that biological integrity remained
excellent, with no impairment of aquatic life at.Libby Creek station L10
from 1991 to 1994. At station L9, biological integrity in October of
1991, 1992 ahd 1993 also rated as excellent, with no impairment of
aquatic life indicated under both Protocols | and I§. Libby Creek station
L1 was somewhat more variable than either upstream station L10 or L9
under Protocol 1, but generally had at least good biological integrity

during October of all four years.

The macroinvertebrate samples coliected over 900 organisms/replicate, the highest

mean number of organisms collected since 1988. The 70 taxa consisted mostly of
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the mayfly, Cinygmula sp. and the Dipteran Chironomidae. Mayflies were the
predominant group at L1, stoneflies were the most abundant group at L9 and the Other

group was most significant at L10.

The 1994 macroinvertebrate data demonstrated that:
. macroinvertebrate data collected from three Libby Creek stations
continued to document the inter-annual variations possible in Libby
Creek and its relatively rapid response to natural and anthropogenic

influences;

] data from the last several years have shown that station L10 above the
mine area is an adequate reference for the L9 station, just below the
adit, but is not a suitable reference station for the lowest station, L1.
However, the several years of pre-mine data for L1 can be used for

"reference during any future mine operation;

. water quality conditions at 1.10 have been compromised during several
of the sampling episodes since 1988. Because L10isin a pristine area,
at least from the standpoint of human impacts, its periods of diminished
water quality are obviously the result of natural limiting factors such as
temperature, fluctuations in annual flow, spring scouring, nuirient

concentration, etc.;

e«  biological conditions at L9 are affected by conditions at L10 as well as
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impacts related to the Montanore adit;

. nitrate loading in 1991 to Libby Creek below the Montanors adit enabled
the macroinvertebrate populations at LS to compensate for natural
limiting factors and to achieve their most enhanced condition in éll of the
years sampled. That heightened water quality at L9 subsequently
diminished, in 1993 and 1994, to "normal” conditions, which are
inherently less than excellent because of the natural limiting effects of

upstream influences, shading, lower temperature, nutrient levels at L9;

. although the 1.9 samples produced the most organisms of the three
stations sampled in 1994, population composition was that of a stressed

system;

. the nutrient loading at L9 did not significantly affect macroinvertebrate
popuiations at the lowest Libby Creek station, L1 which was protected
from any effects by virtue of the distance of L1 from the adit and the

size of Libby Creek at L1;

. of the three Libby Creek stations sampled in 1994, the lowest one, L1,

exhibited the best water quality.

Overall, the nutrient loading of Libby Creek in 1990 via the Montanore Project appeared

to have the greatest impact on the L9 station. The effects on the biota at L9 were
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initialty, positive in terms of enhancing the overall population numbers and diversity of
taxa. These positive effects of the increased nutrient load continued to diminish in

1993 and 1994 as Libby Creek at L9 continued to rebound to its "normal” conditions.

Noranda plans to conduct no additional pre-mine aquatic biological monitoring in the

Montanore Project area.
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Appendix A

Estimated relative abundance and biovolume contribution rank (in parentheses) of diatorns and genera
of non-diatom algae in periphyton samples from 1994 Montanore Project biological monitoring.
R=rare; C=common; VC=very common; A=abundant; VA=very abundant

SAMPLING PERIOD: October 1984

STREAM: Libby Cr. Libby Cr. Libby Cr.
STATION NO.: Li0 Lo L1
SAMPLE NO.. POO4J PO03J POO1J

Bacillariophyta (diatoms})

All genera coliectively C{4) VG(2) A(3)
Chlorophyta (green algae)
Closterium R
Cosmarium ' R
Gongrosira - VG(4)
Microspora VC(2) C(7)
Mougeotia R A{2)
Spirogyra ' c(@) C(5) c@)
Staurastrum , ' C(6)
Stigeoclonium R
Tetraspora VC(B)
Trebouxia R
Zygnema VA(1) VC(3)
Chrysophyta (yellow-green algae) '
Hydrurus R
Cyanophyta {(blue-green algae)
Merismopedia R
Microcystis A{d)
Oscillatoria VA(1) VA
Phormidium R VC(8) VC(5)
Rhodophyta (red algae}
Audouinglla R
-Moss c A



Appendix B

Diatom proportional count data, 1994 Montanore Project biological monitoring.

PT = Pollution Tolerance Group number (Lange-Bertalot 1979); PRA= Percent Relative Abundance.
A lefter "p" indicates species encountered during floristic scan but not during count.

SAMPLING PERIOD: October 1884

STREAM: Libby Cr. Libby Cr. Libby Cr.
STATION NO.: L10 Lo L1
SAMPLE NO.: POO4) PO0O3J PO0O1J

PRA PRA PRA

SPECIES PT
Achnanthes biasolettiana 3 P 1.44 37.84
A. bioretii 3 0.24 0.00 0.00
A. chlidancs 3 0.00 p 0.00
A. daonensis 3 p 0.00 0.00
A. kriegeri 3 2.93 p p
A. marginulata 3 p 0.00 0.00
A. minutissima 3 30.24 28.37 33.66
A subatomoides 3 P <] 0.00
Amphora pediculus 3 0.00 p 0.00
Aulacoseira alpigena 3 0.73 0.72 0.00
A. distans 3 p 0.00 0.00
Cocconeis placentula 3 0.00 0.00 - p
Cympbella affinis 3 0.00 0.00 0.25
C. cesatii 3 0.24 p 0.00
C. cistula 3 0.00 0.00 0.98
C. gracilis 3 0.24 0.24 0.00
C. jata 3 p 0.00 . 0.00
C. microcephala 2 0.00 0.00 0.49
C. minuta 2 0.00 3.37 4.42
C. silesiaca 3 0.24 p 049
C. sinuata 3 0.00 0.0 0.74
C. turgidula 3 0.00 0.00 P
Denticula tenuis 3 0.00 0.00 p
Diatoma anceps 3 0.49 - 0.00 0.00
D. hyemalis 3 7.32 2.64 0.00
D. mesodon 3 35.12 28.44 P
Eunctia minor 3 2.20 4.81 0.00
E. muscicola 3 . 0.49 0.72 0.00
E. praerupta 2 p 0.00 0.00
E. subarcuatoides 3 1.95 l 1.68 0.00
Fragilaria capucina 2 7.32 . 6.49 0.49
F. construens .3 0.00 p 0.00
F. ulna 2 0.00 0.00 0.25

B-1



Appendix B {(continued)

SAMPLING PERIOD: October 1994

Frustules Counted:

Total Species:
Species Counted:
Shannon Diversity:
Pollution Index:
Siltation Index:

G. pumilum

G. rhombicum

G. truncatum
Hannaea arcus
Melosira varians
Navicula gallica
N. heimansioides
N. reichardtiana
Nitzschia dissipata
N. fonticcla

N. inconspicua

N. pura

Pinnularia microstauron

Stenopterobia delicatissima

STREAM:
STATION NO.:
SAMPLE NO.:

@CORPNRN L RN W W oW

Total PRA PT Group 1:
Total PRA PT Group 2:
Tota! PRA PT Group 3:

Libby Cr.
L10
POO4)

410
29
18

2.62

2.91

0.00

0.00 "

0.00

8.54
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.73
7.56
81.71

Libby Cr.
L9
P0O03J

416
25
16

2.80
2.50
0.040
0.00
0.00

0.96
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

19.47
10.58
£69.95

Libby Cr.
L1
POO1J

407
27
14

2.28
283
147
a1

0.00
6.63
83.37



No.1--Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L10, 4 Hess samples)

Towal Number In Each Replicats Sum ol
Taxa Aeap. 1 Rep. 2 ARep. 3 Rep.4 Rep. %RA Mean St.Dev. %CV AL TQ FFG
Ephemearoptora
Bastls sp. 49 22 4 18 121 3.8 30.3 146 48% v 72 cf
Diphetor sp. o 0.8 0.0 ERR ERAR 72 [+1]
Caudatella sp. D 0.0 0.0 EAR ERA 48 cg
Caudatelfa edmundst 0 0.0 0.0 ERR ERA 48 cg
Caudatalia hysirix 0 0.0 0.0 ERR EAR 48 eg
. coloradensisiflavilinea 0 0.0 0.0 EAR ERR 1a cg
Diunalfa dodds! a 5 7 ] 20 1 X:] 5.0 1.8 3% 1] 9 cg
Druneila grandls 1] 0.0 0.0 ERR ERR 24 cg
Drunelia spinifora 1 bl 0 1} 1 0.0 03 0.5 200% | 24 P
Druneifa sp. 0 0.0 0.0 ERR ERAR 48 og
Ephemarciia sp. 0 0.0 00 ERR ERR 48 cg
Serralelfa sp. 0 0.0 0.0 ERAR ERAR 48 cg
Serratella sp./Ephemerella sp. 0 0.0 0.0 ERA EAR 48 cg
Ephemerellidas 15 1 4 3 22 0.7 58 6.3 109% 1} 48 cq
Cinygma sp. [+] 0.0 0.0 ERR ERR 48 s
Cinygmuia sp. 186 124 138 1, 540 16.8 160.0 325 21% ViR 21 -]
Epoorus sp. -] 2 )] 15 32 1.0 8.0 55 8% 1Y 21 5C
Heptagenia sp. o 2.0 0.0 ERR ERR 48 sc
Laucroouta sp. 0 0.0 0.0 ERR ERA 48 sG
Nixe sp. 0 0.0 0.0 ERR ERR 48 C
Leuctocida sp.fNixe sp. . o 0.0 0.0 ERR ERAR 48 sc
Ahkithrogema sp. 18 47 1 28 83 2.8 223 18.5 4% v 21 cg
Heptagenlidae Q 0.0 0.0 EFR ERR 48 £ ]
Parafeptophiabla sp. t 0 1] 1] 1 0.0 03 0.5 200% 1 24 cg
Amelotus sp. " 2 24 L+] 22 1.0 8.0 1.0 137% 1) 48 cg
Plecopiera
Gaprlidae ] 0.0 00 ERR EAR a2 sh
Kethroparda pardita 0 0.0 0.0 ERR EAR 24 cg
Swelsa/Suwallla sp. a9 a5 53 46 173 5.4 433 7.9 8% W 24 pr
Chloroperiidae 0 0.0 0.0 EAR ERA nn pr
Despaxfa augusta 3 15 4 1] 28 0.8 7.0 5.5 8% n 18 sh
Paraieuctra sp, o 0.0 0.0 ERR ERR 18 sh
Pariomyla sp. o 0.0 0.0 ERR ERR 12 sh
teuctridas ] 0.0 0.0 ERR ERA 18 sh
Caprildas/Leuctidae 1] 0.0 0.0 ERR ERA 32 sh
Amphinemura sp. 0 0.0 0.0 ERA ERR a sh
Malenka sp, 0 0.0 0.0 ERR EAR a8 sh
Namoura sp. 0 0.0 0.0 ERA ERA 24 sh
Visoka cataractas 1] B8 2 ] 8 0.2 20 28 141% [} a8 sh
Zapada cinctipes a 0.0 0.0 ERR ERR L] sh
Zapada columbiana 20 Fis 4 B 108 3.4 273 33.8 124% v 149 sh
Zapada sp. 22 18 ] 4 48 1.5 120 a.5 Ti% N 18 sh
Nemouridae 0 0.0 00 EAR ERR 36 sh
Yoraperfa brevis 12 4 0 7 23 0.7 5.8 5.1 B8% 1l 12 sh
Acroneurie abnormis 0 0.0 0.0 ERR ERR 8 pr
Claasseria sabujosa 0 0.0 0.0 ERR ERA -] pr
Doroneuria thecdora 0 2 1 Q 3 0,1 08 1.0 128% 1 18 pr
Hesparoperfa pacifica 0 0.0 0.0 EAR ERR 18 pr
Peridas 4] a [1] 5 g 0.2 2.0 2.4 122% N 24 pr
Cullus sp. [+] ¢.0 0.0 ERR ERAR 12 pr
Isoperia sp. Q o 1 a 1 0.0 0.2 0.5 200% ] 24 pr
Kogolus madestus 0 0.0 00 ERA ERA 18 pr
Meagarcys sp. 3 1 o 1 5 0.2 1.3 1.3 101% ] 24 pr
Setvana bradisy) 0 0.0 0.0 ERA EARA 45 pr
Shwala sp. 0 p.a 0.0 ERR ERR 18 pr
Pedodldas 2 S 0 ] 7 0.2 1.8 2.4 135% 1] 48 pr
Ploronarcelia sp. 0 0.0 0.0 ERR ERR 24 sh
Prronarcys sp. 0 0.0 0.0 ERR ERR 24 sh
Dotdsia occidentalis [} 0.0 0.0 ERR ERR 24 SE
Taenionoma sp. 26 28 a 25 78 2.5 19.8 13.2 am% v 48 1]
Taenloptarygidas 0 0.0 0.0 ERA ERA 48 sh
Trichapiern
Amdocertus sp. 0 0.0 0.0 EAR ERR 24 cg
Bmchycentrus sp. 1 1] 0 0 1 0.0 0.3 0.6 200% | 24 cf
Brachycantridae L] 0.0 0.0 ERR ERR 24 unk
Micrasoma sp. 0 1 0 0 1 0.0 0.3 05 200% 1 245 sh
Agapstus sp. o 0.0 o0 ERR ERA 24 sG
Anagepelus sp. 17 24 o 14 55 1.7 13.8 10.1 73% N 24 sc
Glossosoma 3p. &9 B8 1 B85 243 1.6 60.8 40.7 67% Wi 24 5C
Glossosomalidae 0 0.0 0.0 ERR ERR 24 sC
Arclopsyche grandls 1) 0.0 00 ERA ERR 18 of
Hydropsyche sp. 0 0.0 0.0 ERRA EPR 08 o
- Parapsyche alsis 1 27 1 4 fex] 1.0 8.3 128 152% 14 8 of
Hydropsychidae 2 8 1 2 13 0.4 3.3 a.2 99% ] 108 cf
Agraylea sp. B2 16 35 1 144 4.5 38.0 az4 80% vi 108 -]
Hydroptifa sp. o 0.0 0.0 EAR EARR 108 cg
Octratrichla sp. 0 0.0 0.0 ERA EAR 108 g



No.1-Macroinvertebrate Data--Montanore Project, October 1994, Libby Cresk (L10, 4 Hess samples)

Total Number In Each Hepllcata Sum of

Taxs Rep- 1 Rep. 2 fAep. 3 Rep. 4 Aep. %XAA Mean 51.0ev. wCcvV AC TQ FFG
Oxyothira sp. [1] 0.0 0.0 EAR ERRA 108 cg
1 epidastarna sp. o] 0.0 0.0 ERR ERR 18 sh
Apatanfa sp. o 0.0 0.0 ERA ERA " s
Chyrandra cantralis [ 0.0 0.0 ERRA ERRA 18 sh
Cryplochia sp. 4] 0.0 o0 ERAR ERR 108 sh
Dicosmoecus sp. Q 0.0 0.0 ERR ERR 24 om
Ecclisomyha 3p. 1] 0 1 Q 1 0.0 0.3 05 200% 1 108 om
Hasperophylax sp. o 0.0 0.0 ERA ERA 108 om
Umnephiius sp. 0 0.0 0.0 ERR EPR 108 sh
Onocosmoecys sp. 0 0.0 00 ERR ERAR 18 om
Psychoglypha sp. 0 1Ay 0.0 ERR ERRA 24 om
Pyenopsyche quitifer o 0.0 0.0 ERR ERR 72 sh
Limnephliidas a 1 o] 1 5 0.2 13 1.3 101% 1 108 unk
Neophyiax sp. 1} 5 1 1] ] 0.2 1.6 2.4 158% 1] 24 ac
Neothremma aficia 2 1] 0 0 2 0.1 0.5 1.0 200% 1 B 56
Olgophisbodas sp. [} 0.0 0.0 ERA ERR 24 sc
Dolophilodes sp. 0 0.0 0.0 ERR ERR 24 o
Wormaldia sp. 1] 0.0 0.0 ERR ERRA 24 of
Phitopotamidae [} 0.0 0.0 ERA EAR 24 of
Ahyacophila acropedas [} 0.0 [121] ERR ERA 18 pr
Rhyscophifa Alberla grp. 0 0.0 00 EHA ERR 18 pr
Rhyacophlle Angellfs grp. ] 0.0 0.0 ERA ERA 18 pr
Rhyacophila Batten! grp. <] 22 a a a5 1.2 2.6 0.4 BE% v 18 pr
Rhyacophiia Biffla prp. 1] 0.0 0.0 £RR ERAR 18 pr
Rhyacophila Brurninea grp. 1 1 /] 0 2 0.1 0.6 08 115% 1 18 P
Ahyacophifa Coloradensis grp. ] 0.0 0.0 ERA ERR 18 pr
Rhyacophlfa hyalinata 1 a 0 1 2 01 0.5 0.8 115% | 18 . Pr
Ahyacophila lranda 0 7 0 [1] 7 0.2 1.8 3.5 200% 1] 18 pr
Rhyscophiia Sibirlca grp. 1} 0.0 0.0 EAR ERRA 16 pr
Rhyacophita becviz 0 0.0 0.0 ERR EAR 18 pt
Rhyscophlfa vaccua 0 0.0 0.0 ERR ERR 18 pr
Ahyacophila vepulsa 1 o 0 o ] 0.0 03 05 200% | 18 pr
Ahyacophifa Verrula grp. [+ 0.0 0.0 ERR ERR 18 pr
Rhyncophiia sp. 3 0 o o a 0.1 0.8 1.5 200% | 18 pr
Trchoptaran pupae ] 0.0 0.0 ERR ERA nn unk

Othey
Diptera

Athetix sp. [+} 0.0 0.0 ERR ERR 24 Rr
Aguthon sp. 1} 0.0 0.0 ERA ERR 2 sc
Dioplopsis sp, 0 0.0 0.0 ERA ERR 2 ]
Blephariceridae o 0.0 0.0 ERR ERA 2 s
Ceratapogonidae [} 0.0 0.0 ERR ERR 108 pr
Chironomidas 185 250 213 447 1085 4.1 2738 118.6 43% X 108 eg
Culleldae . 0 0.0 0.0 ERRA EAR 108 =]
Dixidae 0 0.0 0.0 ERR ERR 108 eg
Cheiiera sp. 0 0.0 0.0 ERR ERR o5 pr
Clinocera sp. 1 o o 3 4 0.1 1.0 14 141% | 95 pr
COroopgelon sp. o 4 2 a -] G2 1.5 1.8 128% n o5 pr
Umnophora sp. 0 0.0 0.0 ERP ERA 108 pr
Glutops rossi 1] 0.0 0.0 ERR ERR 110 pr
Psychodidae 0 0.0 0.0 ERA ERR ae cg
Simullidas o 0.0 0.0 ERRA ERR 108 o
Antocia sp. 0 0.0 00 ERR EAR 24 g
Dicrancta sp. 4] 1 2 o a 2.1 0.8 1.0 128% } 24 pr
Hexatomna sp. 0 0 0 1 1 0.0 03 [HE] 200% | 38 -]
Pedlela sp. 1] o0 0.0 ERR ERA T2 pr
Molaphilus sp. o 0.0 0.0 ERR ERR 72 unk
Pedicla sp. 1] 0.0 0.0 ERA EAR a8 om
Tipule sp. '] 0.0 0.0 EAR ERR a8 om
Limnaphita sp. 0 0.0 0.0 ERA EAR T2 pr
Tiputidas 0 0.0 0.0 ERR ERR 72 unk
Curcullonidae 0 0.0 0.0 ERA ERA nn “sh
Hydaticus sp. 0 0.0 0.0 ERR ERR 72 pr
Dytiscidaz 0 0.0 0.0 EAR ERA 72 pr
Cleptolmis sp. o 0.0 0.o EAA ERRA 104 ]
Dublraphta sp. s] 0.0 0.0 ERR ERR 104 =)
Heterlimnius sp. 1 o o 1 2 0.1 0.5 06 115% ) 04 cg
Larm sp. 0 1 0 0 1 0.0 0a 0.5 200% 1 104 cg
Narpus sp. 0 0.0 11+] ERRA ERR 104 g
Dptioservus sp. 0 0.0 0.0 ERA ERR 104 1]
Rhiralmls sp. 0 0.0 0.0 ERR ERA 104 cg
Stenelmis sp. 0 0.0 0.0 EAR ERR 104 cg
Zaitravia sp. o o0 0.0 ERA EAR 104 g
Eimldas o 0.0 00 ERR ERR 104 g
Brychius sp. o 0.0 0.0 ERR ERA 54 BG
Hallplus sp. 0 0.0 0.0 EAA ERR 54 sc
Haliplidag 1} 0.c 0.0 ERR ERR 54 unk



No.1--Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L10, 4 Hess samples)

Total MNumbaer In Each Rapllcate Sum ol
Taxa Rep. 1 Aep. 2 HRep. 3 Rep. 4 Aep. %RA Mean S5t.Dev. wCY AC TQ FFG
Hydrophllidae ] 0.0 0.0 ERR ERR 72 pr
Miscollaneous
Corddas o 0.0 0.0 ERA EAR 108 unk
Genidae 0 on 0.0 ERA ERR 72 pr
Hemiptera 0 00 0.0 ERR ERR 72 unk
Lepidoptera 0 0.0 0.0 ERR ERR nn sh
Annellda{Oligochasta} <} 4 8 a 18 0.5 4.0 1.4 35% n 108 =]
AnnslldaHirudinea) 0 0.0 0.0 ERR ERR 108 P
Mollusca-Sphasridas 0 0.0 0.0 ERA ERR 108 cg
Pelecypoda 1] 0.0 00 ERR EAR 108 of
Lymnasa sp. 0 00 0.0 ERR ERA 108 cg
Hellsoma sp. [1} 0.0 0.0 ERR ERR 108 sC
Physa sp. 0 0.0 0.0 ERR ERAR 108 cg
Gastopoda 0 00 0.0 ERR EAA 108 8¢
Hydracarina 1" 16 g :] 42 1.3 10.3 4.2 4% n 108 pr
Nematoda 1 o o 1 0.0 0a 0.5 200% i 108 om
Ostracoda Q 0.0 0.0 ERR ERA 108 cg
Turbellaria t 22 2 2 27 0.8 68 10.2 151% L] 108 tg
TOTALS 801 884 580 250 3211
TOTALNUMBER = 3211 EPHEM TOTAL= B63
TOTALTAXA = 49 EPHEM %= 0.0%
MEANNO. = @03 PLEG TOTAL= 492
STDN-1) = 166.4 PLEC %= 15.3%
%COEF.VAR = 21.10% TRIC TOTAL= 558
% SEMEAN = 12.41% TRIC %= 17.4%
SHANNON DIV. = 23.46 OTHER TOTAL= 1188
SEN.RATIO = 0.540 OTHER %= 37.9%
EPTABUND = 2013
EPT% = 627T%
EPTTAXATOTAL = a8 DOMINANT TAXA:
BAET/EPHEM = 0.13 1—Chironomidae—34.1%
EFT/CHIRON = 1.84 2—Clnypmula sp.—19.68%
SCTOTAL= 1057 3—Glossosoma sp.~7.6%
SC% = 320% 4-SweltsafSuwallia sp.—5.4%
SHTOTAL = 217 5-Agrylea sp.—4.5%
SH% = 6.68% 6—-Baells sp.—-3.8%
CGTOTAL = 1575 7—Zapada cojlumblana—3.4%
CG%= 49.1% 8-Rhithiogena sp.—2.6%
CFTQTAL = 47 8-Taenfonema sp.~2.5%
CF% = 16% 10-Anagapstus sp.—1.7%
PATOTAL = 308
PA% = 0.8% ABUNDANCE CLASS TOTALS:
OMTOTAL= 2 I~ 40.8%
OM%= 0.1% I~ 14.3%
UNKTOTAL= 5 I~ 122%
UNK% = 0.2% V- 14.3%
SGICF = 2249 V- 8.2%
SCIBC+CF = 0.857 V- 8.1%
SCTOTAL = 0.329 V- 0.0%
SHTOTAL = 0.068 Vil- 2.0%
CGITOTAL = D.49% IX- 2.0%
GFTOTAL = 0.015 X~ 0.0%
total= 100%



No.2-Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L10, 1 Kick sample)

Towsl Number In Each Aeplicata Sum of
Taxa Aep. 1 Rep. 2 Rep. 3 Rep. 4 Aep. %AA Mean St.Dev. %CyV AC TQ FFG
Ephemsropters
Baslis sp. 177 177 8.8 1770 ERR ERA vl 72 cg
Diphetor sp. 0 0.0 0o ERR ERR 72 cg
Caudatelfa sp. 2 2 0.1 20 ERA ERR W 4B cg
Cairdatella edmunds/ 0 0.0 0.0 ERR ERR 48 -]
Caudsatolfa hystrix 1] 0.0 0.0 ERRA ERRA 48 cg
D. ecloradensisiffaviiinea o 0.0 0.0 ERR ERR 10 [}
Drunalfa dodds! 24 24 0.8 24.0 ERR ERA v 4 [~ ]
Druneila grandls 0 0.0 0.0 ERA ERR 24 ]
Drunella spinifera 7 7 0.3 7.0 ERR EAR ] 24 P
Drunsila sp. ] 0.0 0.0 ERR ERAR 48 cg
Ephemerolla sp. o 0.0 0.0 ERR ERR 48 cg
Serratola sp. . 1] 0.0 0.0 EAR ERR 48 g
Serralolla sp./Ephemerella sp. 0 0,0 G0 ERR ERR 48 cg
Ephemerellidas 20 20 0.8 20.0 ERR ERA v 48 cg
Cinygma sp. 0 0.0 0.0 ERR EFRR 48 sC
Cinygmula sp. 644 844 24.7 644.0 ERA ERA X 2 sc
Epaorus sp. ] a 0.2 8.0 ERR ERR U] 2t BC
Heptagenia sp. ] 0.0 0.0 ERR EAR 45 [
Leucrocuta sp. D oo 0.0 ERR ERR 48 ]
Nixe sp. 0 0.0 0.0 ERR ERA 48 sC
Laucrocuta sp./Nixe sp. 0 0.0 0.0 ERAR ERR 48 e
Rnfthvogena sp. 48 45 1.8 46,0 EAR ERR Vi 21 c5
Heptagenildas o 0.0 0.0 ERR ERR 48 -]
Paraleptophiebla sp. 2 2 0.1 20 ERR ERR [] 24 g
Amealalus sp. 60 69 27 60.0 ERR EAR W 48 cg
Plocoptera 0.0
Capnlidas 3g a9 1.5 39.0 ERR ERA i 32 sh
Kathroperia perdita 0 0.0 0.0 ERAR ERR 24 cg
Sweltsa/Suwallia sp. B8 Bg a3 88.0 ERA ERR Vil 24 P
Chicroperiidae 0 0.0 0.0 ERA ERA nn pr
Daespaxfa augusta 10 10 0.4 10.0 ERR £RA v 18 sh
Paralouctra sp. o 0.0 0.0 ERRA ERA B sh
Porlomyla sp. 0 0.0 0.0 ERA EAR 18 sh
L euctridas K] E] 0.t 3.0 ERR ERR 1} 16 sh
Capnlidas/Leuctridas ] 0.0 0.0 ERR ERR az sh
Amphipsmura sp. 0 0.0 0.0 ERR EAR 8 sh
Malenka sp. o 0.0 0.0 ERA ERA a8 sh
Nemoura sp. 1] 0.0 0.0 ERR ERR 24 sh
Visoka calaraclae 8 ] 0.2 9.0 EAR ERR v 36 sh
Zapatia cinctipes 3] 0.0 [+14) ERAR ERR 18 sh
Zapada columbiana 237 237 8.1 237.0 ERR EAR Vil 18 sh
Zapata sp. 29 29 1.1 28.0 EAR ERR v 16 sh
Nemouridae [} 0.0 0.0 ERR " ERA 3B sh
Yoraperia bravis L] a3 1.7 43.0 ERR ERRA vi 12 sh
Acroneuria abnormis 0 0.0 0.0 ERA ERA 6 pr
Claassen/a sabulosa 1] 0.0 0.0 ERA ERR 6 pr
Doroneuria theodora a 3 0.% a0 ERA ERR Ik 18 pr
Hesparoperia pacliica Q 0.0 0.0 ERR ERR 18 B
Perlldas e 9 0.3 8.0 ERR ERA 1) 24 [
Cultus sp. 0 0.0 0.0 ERR ERA 12 pr
Isoperia sp. 0 0.0 0.0 ERA ERR 24 pr
Kogotus modestus . 1] 0.0 0.0 ERA ERR 18 pr
Megarcys sp. 15 15 0.6 15.0 ERR ERR v 24 pr
Salvena brodioyi 3 3 0.1 3.0 ERA ERRA 1] 48 pr
Skwala sp. 1] 0.0 0.0 ERR ERR 18 pr
Perodidas 14 14 0.5 14.0 ERR ERR W 48 pr
Ploronarcela sp. o oo 0.0 ERA EAR 24 sh
Preromarcys sp. 0 11:] 00 ERR ERA 24 sh
Dodkdsla oceidentalis o 0.0 0.0 ERA ERR 24 sC
Taenlonema sp. 111 i1 43 11%.0 ERA ERAR vl 48 s¢
Taenlopterygldae 0 0o . 00 ERR ERR 48 sh
Trichoptera D.0
Amiocentrus sp. 1] 0.0 0.0 ERR ERR 24 cg
Brachycardtrus sp. 0 2.0 0.0 ERR ERR 24 of
Brachycemntridas 1} 0.0 0o ERA ERAR 24 unk
Micrasema sp. o 0.0 0.0 ERR EAR 24 sh
Agapelus sp. o 0.0 o0 EAR EAR 24 st
Anagapetus sp. 28 26 1.0 26.0 EAR ERR v 24 sC
Gipssosoma sp. 144 144 55 144.0 ERR ERR Vil 24 sC
Glossosomatidae 0 0.0 0.0 EAR ERR 24 sc
Arctopsyche grandis 0 [1X1] 0.0 ERR ERR 18 of
Hydropsyche sp. 1] 0.0 0.0 ERR ERR 108 o
Pampsyche elsls 20 28 1.1 280 ERR ERR v B ot
Hydropsychidae 19 19 0.7 19.0 ERR EAR v 108 of
Agraylea sp. 21 21 6.1 211.0 ERA ERR Vi 108 =
Hydroptila sp. 0 0.0 0.0 ERR ERR 108 cg
Ochrotrichia sp. 0 0.0 0.0 ERR ERA ica cg



No.2-Macroinvertebrate Data-—-Montanore Project, October 1994, Libby Cresk (L10, 1 Kick sample}

Total Number In Each Replicate Sum ol
Taxa Rep. 1 Rep. 2 Rep. 3 Rep. 4 Rep. %AA Mean St.0av. %oV AC TQ FFG
Qxysthira 5p. +] 0.0 0.0 ERA ERRA 108 g
Lapldostoma sp. 0 0.0 0.0 ERR ERR 18 sh
Apatanfa sp. 0 0.0 0.0 ERR ERAR 1B sC
Chynndra centralis 2 2 0.1 20 ERR ERR ] 18 sh
Cryplochia sp. 0 0.0 0.0 ERR ERR 108 sh
Dicosmoeciss sp. [+] 0.0 0.0 EAR ERR 24 om
Ecclisomyia sp. 2 2 0.1 20 ERR ERR It 108 om
Hesparophyiax sp. ] 0.0 0.0 ERR ERR 108 om
Limnaphifus sp. 0 0.0 0.0 ERR £RA 1ce sh
OrecOsmoacys sp. 0 0.0 L XH ERR ERR ;] om
Psychoglypha sp. 1) 0.0 0.0 ERR ERA 24 om
Pycropsycha guttifar 0 0.0 0.0 ERR ERR 72 sh
Umnephilidas 3 3 0.1 3.0 ERR ERA il 108 unk
Necphylax sp. T 7 0.3 1.0 ERA ERR 1] 24 s
Necthrornma aficla -] ;] 0.2 8.0 ERR ERR ] a sc
Odigophiebodes sp. 2] 0.0 0.0 ERR ERR 24 sc’
Dotophiliodes sp. 0 o0 0.0 ERAA EAR 24 o
Wormaldia sp. 0 0.0 0.0 ERA ERR 24 of
Phifopotamidas o 0.0 0.0 ERR ERAR 24 o
Ahyacophiia acropedes 0 0.0 0.0 ERR EAR 1B pr
Rhyacophiia Aberta grp. o 0.0 0.0 ERR ERRA 18 pf
Rhyacophila Angalita grp. L] 0.0 0.0 ERR ERA 1B pr
Ahyscophifa Battenf grp. 65 &85 25 65.0 ERAR ERR Vil 18 pr
Ahyacophila Biflla grp- [+] 0.0 0.0 ERR ERAR 18 pr
Rhyacophlla Brunnea grp. a 3 0.t 3.0 ERA ERR ] hl:] pr
Ahyacophita Coloradensis grp. 0 0.0 0.0 ERAR ERR 18 pr
Rhyacophiia hyslinata a 3 0.1 a0 ERR ERR I 18 pr
Ahyscophlla lranda 7 7 0.3 7.0 ERAR ERR u 18 Pr
Rhyscophifa Sibirica grp. a 0.0 0.0 ERA ERA 14 pr
Rhyacophila tuctila 0 0.0 0.0 ERR ERR 18 pr
Ahyacophila vaccua o L)) 0.0 ERR ERA 18 pr
Ahyscophila vepulsa 2 2 .1 2.0 ERR EAR 1 1B pt
Ahyacophifa Varrula grp. ] 0.0 0.0 ERR ERR 18 pr
Ahyacophiia sp. 2 2 0.1 2.0 ERA ERR n 18 P
Trichopteran pupas b 0.0 0.0 ERR EAR nn unk
Olher 0.0
Diptens : 0.0
Athery 3p. 0 0.0 0.0 ERR ERR 24 pr
Agathon sp. 0 0.0 0.0 ERR EAR 2 =
Dioplopsis sp. 0 0.0 0.0 ERR ERR 2 s&
Blepharicerdas 0 0.0 0.0 ERA ERAR 2 36
Caralpogonidas 0 0.0 0.0 EAR EARA 108 pr
Ghironomldae 304 304 1.7 304.0 ERR ERR 1.4 108 cg
Cullckas o 0.0 0.0 ERR ERR 108 g
Dhddas 0 2.0 0.0 ERR ERA 108 cg
Cheitlera sp. o 0.0 0.0 ERAR ERAR 83 pr
Clinocara sp. 1 1 0.0 1.0 ERR ERR 1 85 |- 4
Oracpeton sp. 15 15 0.6 150 EAR EAR ' 85 pr
Limnophora sp. 0 0.0 0.0 ERR ERA 108 pr
Glutops rossf o 0.0 0.0 ERR ERR 110 pr
Psychodidas 0 0.0 0.0 ERAR ERR a8 q
Simulidan o 0.0 0.0 ERAR EPR 108 o
Antocha sp. 0 0.0 0.0 EAR ERR 24 cg
Dicranota sp. [:] ] 02 6.0 ERR ERR n 24 Bf
Hentatorma sp. 1 1 0.0 1.0 ERR EAR i | 4
Pedica sp. 2 2 0.1 20 ERA ERR ] 72 pr
Molophilus sp. 0 0.0 0.0 ERR ERR 72 unk
Podicia sp. 1} 0.0 0.0 ERAR ERR a8 om
Tipuls sp. o 0.0 0.0 ERR ERR a6 om
Limnophila sp. a 0.0 0.0 ERA ERR 72 pr
Tipuildae 0 0.0 0.0 ERR EPRA 72 unk
Coleoplorn 0.0
Curculion!dae 4] 0.0 0.0 ERR EAR an sh
Hydalleus sp. o 0.0 0.0 ERR ERR 72 or
Dytiscidae 0 0.0 0.0 ERR ERA 72 P
Cleptalmis sp. 1] 0.0 0.0 ERR ERA 104 cg
Dublraphia sp, 1} 0.0 0.0 ERAR ERR 104 7]
Heterimnius sp. 1 1 00 1.0 ERR ERR 1 104 cg
Lara sp. 1] 00 0.0 ERR ERAR 104 [+]
Narpus sp. 4] 0.0 0.0 ERR ERR 104 [ ]
Optioseryus sp. o 0.0 0.0 ERA EAR 104 o
RNzelmis sp. 1] 0.0 0.0 ERR ERR 104 cg
Stensimis sp, 0 0.0 0.0 EAR ERR 104 cg
Zaltzevia sp. 0 0o - 00 ERAR ERA 104 cg
Elmidae 0 0.0 0.0 EAR ERR 104 g
Brychlus sp. 1) 0.0 0.0 ERR ERR 54 sC
Hallphis sp. [+] 00 0.0 ERA ERR 54 sc
Hallplidas 4] 0.0 0.0 ERA ERR 54 unk

C-5



No.2-Macroinvertebrate Data—-Montanore Project, October 1994, Libby Creek (L10, 1 Kick sample)

Tolal Number In Each Replicate Sum of
Taxa Rep. 1 fRep. 2 Rep. 3 Rep. 4 flep. %RA Mean 5t.0av. %CY AC TQ FFG
Hydrophiidas o 0.0 0.0 ERR EAR 72 pr
Miacellanecus 0.0
Corixidas 1] 0.0 Q.0 EAR EAR 108 unk
Genldas 0 0.0 0.0 ERA ERA 72 [
Herlptera L+ 0.0 - 00 ERR ERR 72 unk
Lepldoptera i o 0.0 00 ERR ERR nn sh
Annsllda(Qligochasta} a5 kS 1.3 35.0 ERR ERR Vi o8 cg
Annelida(Hirudinea) o 0.0 0.0 ERR ERR 108 pr
Mollusca-Sphaeridae 0 0.0 0.0 ERAR ERR 106 ]
Pelecypoda 0 ¢.0 0.0 EAR EAR 106 of
Lymnaea sp. 0 0.0 0.0 ERR ERR 106 ]
Hellsama sp. 0 0.0 0.0 ERAA ERA 108 sc
Physa sp. 1) 0.0 0.0 EAR ERR 108 cg
Gastropoda 1] 0.0 0.0 ERR ERR 108 sc
Hydmacarina 60 60 23 680.0 ERRA ERA vi 108 pr
Nematoda 1] 0.0 0.0 ERA ERA 108 om
Ostracoda 0 0.0 0.0 ERR EAR 108 cg
Turbellada a9 39 1.5 as.0 ERR ERA wi 108 g
TOTALS 2603 0 1] o 2609
TOTAL NUMBER = 2603 EPHEM TOTAL= ap7
TOTALTAXA o 50 EPHEM %= 38.3%
MEANND. = 2603 PLEC TOTAL = 611
STD N-1} = 1301.5 PLEG %= 235%
%COEF.VAR. = 50.00% TRIG TOTAL= 531
% SE MEAN = 50.00% TRIC %= 20.4%
SHANNON DIV, = 4,04 OTHEA TOTAL= 454
SEN.RATIO = 0.6686 OTHER %= 17.8%
EFTABUND = 2138 . '
EPT %= B82.2%
EPTTAXATOTAL = 40 DOMINANT TAXA:
BAET/EPHEM = 0.18 1-Cinygmula sp.—24.7%
EPTICHIRCN = 7.04 2-Chlronomidae--11.7%
SCTOTAL= Ba4 3-Zapada columblana—B.1%
SC% = 36.3% 4-Agraylea sp.~B.1%
SHTOTAL= 372 5—Baetls sp.~8.8%
SH% = 143% 8-Glossosoma 3p.—5.5%
CGTOTAL = 830 7—Taenlonema sp.—4.3%
CG%= 357% B-Sweltsa/Suwallla sp.~3.3%
CFTOTAL= 4B 8—-Ameletus sp.—2.7%
CF% = 1.8% 10-Ahyacophila Batten] Grp.~2.5%
PRTOTAL = 304
PR%= 11.7% ABUNDANGE CLASS TOTALS:
OMTOTAL= 2 - 8.0%
OM% = 01% - 28.0%
UNKTOTAL= 3 i~ 12.0%
UNK% = 0.1% V- 120%
SCICF = 19.67 V- 12.0%
SCHSC+CF) = 0.852 Vi- 120%
SCITOTAL= 0.363 ’ vii- 8.0%
SHTOTAL = 0.143 Vi B.0%
CG/TOTAL = 0.357 . X— 2.0%
CFTOTAL= 0.018 X— 2.0%
total= 100%



No.3--Macroinvertebrate Data--Montanore Project, Octobar 1994, Libby Creek (L9, 4 Hess samples)

Tots! Number in Each Replicats Sum of
Taxa Rep. 1 Rep. 2 Rep. 3 Rep. 4 Rep. %AA Mean S51.Dav. *Cv AC TQ FFG
Ephamearoptern
Baells sp. 38 12 11 14 73 1.4 18.2 1.8 65% v 72 cg
Diphetor sp. o 0.0 0.0 ERR ERR 72 cg
Caudaboiia sp. 4] 0 o 1 1 2.0 0.3 0.5 200% 1 48 cg
Caudatella edmunds! 0 0.0 0.0 ERR ERR 48 o
Caudatella hystrix 0 0.0 0.0 ERA ERR 48 cg
O\ coloradensisitiavilinea [+] 0.0 0.0 ERA EAR 18 cg
Dyunelia dodds! " 3 14 4 60 1.2 15.0 115 76% N 4 cg
Drunsiia grandls [+] 0.0 0.0 EAR ERR 24 [~}
Dvunalia spinffera 10 1 0 10 21 0.4 5.3 5.5 105% m 24 pr
DOrunelia sp. [+] 0.0 0.0 ERR ERA 48 cg
Ephemerella sp. 0 2.0 ©.0 ERR ERR 48 cg
Serralnila sp. 4 0 ] /] 4 0.1 1.0 20 200% | 48 g
Sorratoila sp.JEphemoralia sp. 1} 0.0 0.0 ERR ERR 48 cg
Ephemereliidas n 4 4 13 a2 1.8 23.0 323 140% v 48 cg
Cinygma sp. 0 0.0 0.0 EAR ERAR 48 sc
Cinygrmula sp. a9 158 12t 218 888 17.4 2223 118.5 54% will 21 56
Epoorus sp. 2 1} 4 ¢ 6 o1 1.5 1.8 128% i} 21 s
Haplagenia sp. a 0.0 0.0 ERR ERR a8 6
Leycrocita sp. 1] 0.0 0.0 EAR ERR 48 5C
Nixe sp. 1] 0.0 0.0 ERA ERA 48 sc
Leucrocita sp.iNixe sp. 1] 0.0 0.0 EPR ERR 48 1=
Rhithrogena sp. ] .M 25 17 e1 1.8 228 140 a2% v 21 cg
Heptagentidae o 0.0 0.0 EAR ERR a8 s
Paraleptophlebla sp. 0 2 [+] 2 0.0 0.5 1.0 200% 1 24 cg
Amelalus sp. 14 1 [v] 1 18 0.3 4.0 8.7 167% ]| 48 [=:]
Plecoplera
Capnlldae 18 7 2 2 30 0.6 7.5 B.0 107% ') 32 sh
Mathroperia perdis 0 0.0 0.0 ERR ERR 24 cg
Swallsa/Suwallfa sp. a2 3 18 23 102 - 2.0 25.5 7.5 28% v 24 pr
Chioroperiidae 4] 0.0 0.0 €AR ERR nn pr
Despaxia augusta 2 10 4 4 20 0.4 5.0 . a5 69% n 16 sh
Paralsuctra sp. 0 0.0 0.0 ‘ ERA ERR 18 sh
Parfomyia sp. 4] 0.0 0.0 ERR ERR 18 sh
Lsuctridas o} 0.0 0.0 ERA ERRA 18 sh
Capniidas/Leuctridan Q 0.0 0.0 ERA ERA 3z sh
Amphinermere Sp. o 0.0 0.0 EAR ERA 6 sh
Materka sp. 0 0.0 0.0 ERR ERR -] sh
Nemoura sp. ] 0.0 0.0 ERR ERR 24 sh
Visokn cataracine g 4 0 o 4 0.1 1.0 2.0 200% I 36 sh
Zapeda cinctipas 15 H 0 4 20 0.4 50 6.8 138% 1] L] sh
Zapada columbiana 38 ) a2 78 242 4.7 B80.5 1.3 52% Wi 18 sh
Zapada sp. 80 38 B 23 128 25 32.3 222 65% vi 18 sh
Nemouridae ] 0.0 0.0 ERR EAR 38 sh
Yorapearia bravis 1 1 2 10 14 0.3 3.5 4.4 125% 1] 12 sh
Acroneurfa abnormis 1] 0.0 0.0 ERR EAR 1 pr
Claassenia sabulosa [+] 6.0 0.0 EAR ERR a <
Doroneuria theodora ] 0.0 0.0 ERR ERR 18 pr
Hesperoparia pacifica 0 0.0 0.0 ERR ERR B pr
Perildage 1 [+ 2 1 4 18] 1.0 0.8 B2% 1 24 pr
Cultus sp. o 0.0 0.0 ERR ERR 12 pr
isoperta sp. 2 0 [»] o 2 00 .5 1.0 200% I 24 pr
Kogatus modestus [ 0.0 0.0 ERR EAR 18 pr
Megaroys sp. a 2 5 5 20 0.4 5.0 2.4 48% 11 24 B
Satvana bradley] 0 0.0 0.0 ERR ERR 48 pr
Siwala sp. ] 0.0 0.0 EAR ERA 1a pr
Petlodidan 13 7 o 2z a2 0.8 10.5 83 89% v 48 pr
Plarorarcolla sp. 0 0.0 0.0 ERR ERA 24 sh
Pleronarcys sp. 0 0.0 0.0 ERA ERR 24 sh
Doddsia occidentalls 0 D.D 0.0 ERA ERR 24 sC
Tasnicneira sp. 1) 266 1681 249 802 15.7 200.5 8.1 ark vint 48 5T
Taenlopterygldae 0 0.0 0.0 ERR EPR 48 sh
Trichoplem -
Amlocantris sp. ] [ 1s] 0.0 ERA ERAR 24 cy
Brachycsritrus sp. 2 ] 1 0 1 0.0 0.3 0.5 200% I 24 cf
Brachyceniridae 4] D.D 0.0 ERR ERA . 24 unk
Micraseima sp. 0 0.0 0.0 EAA ERR 24 sh
Agapetus sp. 0 0.0 0.0 ERA ERR 24 sc
Ampapelus sp. 12 5 14 [} 40 o.8 100 Y] /% N 24" sC
Glossosonmma sp. 104 104 a5 289 562 1.8 148.0 84.1 64% vilt 24 EC
Glossosomatidas [} 0.0 0.0 €AR ERR 24 sc
Arctopsyche grandis 2 2 o 0 4 01 1.0 1.2 115% 1 18 o
Hydropsyche sp. 1 0 1] 1] 1 0.0 0.3 0.5 200% | 108 o
Parapsycha alsls 2 g [} 7 24 0.5 6.0 29 48% 1§ ] o
Hydropsychidae 2 47 17 23 89 1.7 223 18.7 B84% v 108 d
Agraylea sp. 155 20 10 35 220 4.3 55.0 67.5 123% vi 108 cg
Hydroptita sp. ] 0.0 00 ERR ERR 108 cp
Ochrotrichia sp. 0 00 0.0 ERR £8A 108 cg



No.3-Macroinvertebrate Data--Montanore Projact, Oclober 1994, Libby Creek (L9, 4 Hess samples)

Total Number In Each Replicate Sum of
Taxe Rep. 1 HAep. 2 Rep. 3 Rep. 4 Rep. %AA Mean St.Dev, %CV AC TQ FFG

Oxysthira sp. 0 .0 0.0 ERR ERR 108 g
Lepidostorna sp. 0 0.0 0.0 ERR ERR 18 sh
Apatania sp. 0 00 0.0 ERAR ERAR 18 sC
Chyrandra certralis o 0.0 0.0 EAR ERR 18 sh
Cryplochia sp. o 0.0 0.0 ERA ERR 108 sh
Dicosmoacus sp. 0 0.0 LX) ERA ERAR 24 o
Ecclisamyla sp. [ 0.0 0.0 ERR ERR 108 om
Hesperophyfax sp. 0 0.0 00 ERAR ERR 108 om
Limnephlius sp. 0 0.0 00 EAR ERA b 108 sh
OnoCoSMmoacus sp. 0 0.0 0.0 ERR ERR 18 om
Psychoglypha sp. o 0.0 0.0 ERR EAR 249 om
Pycnopsyche guttifer o 0.0 0.0 ERR EAR 72 sh
Limnephifidas 4 7 t 2 14 0.3 as 26 76% mn 108 unk
Neophylax sp. ] 0.0 0.0 ERR ERR 24 SC
Necthrernma elicla o 0.0 0.0 ERR EAR : ] sC
Oligophiabodas sp. 2 3 1 1 7 0.1 18 1.0 55% n 24 E
Dalophiiodas sp. 0 0.0 0.0 ERA EAR 24 o
Wormaldia sp. 0 0.0 0.0 ERR ERRA 24 of
Phllopotarnicae o 0.0 0.0 ERRA ERAR 24 of
Rhyacophiia acropedes 0 0.0 0.0 ERR EAR 18 pr
Rhyacophfia Alberta grp. 0 0.0 0.0 EAR ERA 18 pr
Rhyacophiia Angeilta grp. o 3 4 0 7 0.1 1.8 21 118% |} 18 P
Rhyacophila Belteni grp. 13 224 21 - 89 1.7 23 a7 39% 18 pr
Rhyacophifa Bifita grp. 0 0.0 0.0 EAR ERR 18 pr
Rhyecophila Bnunnea grp. [+ L] 0 k] 1 0.0 03 0.5 200% 1 18 pr
Rhyacophila Coloradensls grp. 1} 0.0 0.0 ERR ERA 18 pr
Rhyecophita hyalinata ] 0.0 0.0 ERR ERR 10 Pr
Rhyacophiia iranda . 2 1 ) a 12 0.2 3.0 34 112% ] 18 [
Rhyacaphila Sfbirica grp. o 1 1 2 4 0.1 1.0 08 2% 1 B pr
Rhyacaphila lucula ] 0.0 0.0 ERR EAR 1B pr
Rhyscophila vaccua ] 2 0 2 0.0 05 1.0 200% | 18 pt
Rhyacophiia vepulsa ] 2 1 7 13 0.3 33 28 81% n 18 pr
Rhyacophiia Verrula grp. 0 0.0 0.0 ERA ERA 18 pr
Rhyacophita sp. 1 o 8 10 10 0.4 4.8 50 105% 18 pr
Trchopteran pupag 0 [1] 2 4] 2 0.0 0.5 1.0 200% | nn unk

Qther

Dipters
Atherix sp. V] 0.0 0.0 ERR ERR 24 pr
Agalhon sp. 0 0.0 0.0 ERR ERR 2 56
Dioptopsis sp. 0 0.0 0.0 ERA ERR 2 s
Blepharicetidae 0 0.0 0.0 ERR ERR 2 ¢
Ceralapogonidae s} 0.0 0.0 ERR EPR 108 pr
Chironemidae 5681 248 182 104 10685 21.4 2138 2003 T3% [+ 4 108 cg
Culicldae 3] 0.0 0.0 ERR EAR 108 cf
Dhddas 0 0.0 0.0 ERR ERR 108 cg
Chelilera sp. L] 0.0 0.0 ERR ERAR o pr
Clinocera sp. 1 1 0 1 3 a1 0.8 0.5 67% 3 a5 pr
Oroogsalon sp. 5 5 i1 B 29 9.6 T3 28 40% 1] B85 pr
Umnophora sp. 0 0.0 0.0 ERR EAR 108 pr
Glidops rossi o 0.0 a0 ERR EAR 110 pr
Psychodidae o 0.0 0.0 EFR ERH 38 cg
Simulildas 1} 1 4] 0 1 0.0 0.3 0.5 200% | toe of
Antocha sp. 0 0.0 0.0 ERR ERR 24 g
Dicrancta sp. 7 1 1+ 1 : | 0.2 23 32 142% I 24 or
Hexaloma sp. 0 0.0 0.0 ERR ERR 38 pr
Podicia sp. 0 0.0 0.0 ERR ERR 72 pr
Molophilus sp. 0 0.0 0.0 ERR EAA 72 unk
Pedicia sp. 0 0.0 0.0 ERR ERRA a8 om
Tipula sp. o 0.0 0.0 ERR ERR k<] am
Limnophle sp. o 0.0 0.0 ERA ERA 72 pr
Tipulidaa ] 0.0 0.0 ERRA ERR 72 unk

Coleoptera
Curcullonidas 1] 0.0 0.0 EAR ‘ERRA An sh
Hydalicus sp, 1] 0.0 0.0 ERR EAR 72 pr
Dytiscidae 0 0.0 0.0 ERR ERR 72 pr
Cleplelmis sp. v} 0.0 0.0 ERRA ERR 104 cg
Dublraphia 5p. o 0.0 0.0 ERR ERA 104 cg
Hetasimnius sp 0 1 2 1 4 0.1 1.0 08 B2% 1 104 cg
Lara sp. ] 0.0 0.0 ERR ERR - 104 cg
Narpus sp. 0 0.0 0.0 EAR ERA 104 cg
Optioservus sp. 0 0.0 0.0 ERR ERA 104 cg
Rhizelmis sp. 0 0.0 00 ERR EAR 104 [=1]
Stanelmls sp. 0 0.0 0.0 ERR EAR 104 -]
Zafzevia sp. 0 0.0 0.0 ERA ERR 104 cg
Eimldag 4] 0.0 0.0 ERR ERA 104 cg
Bryehius sp. 1] 0.0 0.0 ERR ERA 54 sC
Hallpius sp. 0 0.0 0.0 ERR ERR 34 2.
Hallplidae ] 0.0 0.0 ERA ERR 54 unk

c-8



No.3-Macroinvertebrate Data--Montanore Project, Octoher 1994, Libby Creek (L9, 4 Hess samples)

Total Number In Each Heplicate Sumol
Toxa Rep. 1 Rep. 2 Rep. 3 Rep. 4 Rep. %RA Mean StDev. %CV AC TQ FFG
Hydrophliidas ] 0.0 0.0 ERA ERR 72 pr
Miscellsneous
Corbddas "0 0.0 0.0 ERR ERR 108 unk
Gemidaa 0 0.0 0.0 ERR ERR 72 pr
Hemlptera 1] 0,0 0.0 ERR ERR T2 unk
Leplidoptera o 0.0 0.0 ERR EAR nn sh
Annelida{Ofipothasta) 2 A 4 3 13 0.3 23 1.0 20% n 108 cg
Annellda{HIrudines) 0 0.0 0.0 EAAR ERA 108 pr
Moliusca-Sphaeridae 0 0.0 0.0 ERR ERA 108 cg
Pelecypoda 0 0.0 0.0 ERR ERA 108 o
Lymnaea sp. 0 0.0 0.0 ERR ERR 108 cg
Hellsoma sp. o 0.0 0.0 ERR ERR 108 BC
Fhysa sp. o 0.0 0.0 ERA ERR 108 cg
Gastropoda ] Q.0 0.0 ERAR ERR 108 8C
Hydracarina 15 7 5 2 20 0.6 7.3 5.8 T7% n 108 pr
Nemateda . o 0.0 0.0 - ERR ERA 108 om
Ostracoda L] 0.0 0.0 ERA EAR t0a cg
Turbellada 27 a7 17 15 BE 1.8 24.0 10.1 42% v 108 g
TOTALS 1780 1260 838 1251 5105 ' :
TOTALNUMBER = 5108 EPHEM TOTAL= 1255
TOTAL TAXA = 52 EPHEM %= 24.6%
MEAN RO, = 1277 PLEC TOTAL= 1431
STD {N-1) = 378.4 PLEC %= 28.0%
WCOEFVAR = 20.65% THIC TOTAL= 1141
% SEMEAN = 17.44% TRIC %= 223%
SHANNON DV. = 374 OTHER TOTAL= 1278
SEN.RATIO = D.673 OTHER %= 250%
EPT ABUND = 2827 '
EFT% = 75.0%
EPTTAXATOTAL = 43 DOMINANT TAXA:
BAET/EFHEM = 0.06 1=Chlionomidae—21.4%
EPTICHIRON = 3.48 2=Cinygmula sp.—17.4%
SCTOTAL = 2338 3~Tasnlonema sp.—15.7%
SC% = 45.8% 4—Glossasoma sp.—11.6%
SHTOTAL = 458 5-Zapada columblana-4.7%
SH% = %0% E-Agraylea sp.—4.0%
CGTOTAL = 1767 7—~Zapada sp.—2.5%
CG%= 34.6% B—-Sweltsa/Suwallla sp.—2.0%
CFTOTAL= 120 B=Rhithregena sp—1.8%
CF%= 24% 10-Ephemerellldas—1.8%
PATOTAL = 408
PR% = B.0% ABUNDANCE CLASS TOTALS:
OMTOTAL= 0 I 30.8%
OM% = 0.0% - 13.5%
UNKTOTAL= 18 - 21.2%
UNK % = 03% V- T.7%
SC/CF = 19.47 V- 13.5%
SC/SC+CFR = 0.851 Vi~ 58%
SC/TOTAL = 0.458 Vil- 0.0%
SHITOTAL = 0.080 Vill- 5.8%
CG/TOTAL = D.346 X~ 1.8%
CFTOTAL = 0.024 X 0.0%
total= 100%



No.4--Macroinvertebrate Data--Montanore Project, October 1894, Libby Creek (L9, 1 Kick sample}

Talal Numbar In Each Raplicate sum of
Tana Rep. 1 Rep. 2 Rep. 3 Rep. 4 Rep. %AA Mean S1.Dav. %CVv AC TQ FFG
Ephemesuptera
Baotls sp. a2 az2 1.1 320 ERR ERA vi 72 g
Diphstor sp, 0 0.0 0.0 ERR ERR 72 g
Caudgatsiia sp. o 0.0 0.0 ERA ERR 48 cg
Caudabsila edmunds! 0 0.0 0.0 ERR EHR 48 cg
Gaudalalis hystrix o 0.0 0.0 ERR ERA 48 cg
D coloradansisfiiavilinea ] 6.0 0.0 ERR ERR t8 cg
Druneiia doddst 14 14 0.5 14.0 ERR ERR v 4 cg
Druneifa grandis 0 . 0.0 0.0 ERAR ERR 24 cg
Drunsiia spinifera 1 1 0.0 1.0 ERR ERR ! 24 pr
Dvurella sp. Q 0.0 00 ERA ERR 48 -}
Ephameraila sp. 1} 0.0 0.0 ERR EAR 48 g
Seuratolla sp. [+] 0.0 0.0 ERR ERR 48 cg
Serratalla sp./Ephemeralia sp. o] 0.0 0.0 ERR ERA 48 cg
Ephemerellidas 20 20 0.7 200 EARA ERR v 48 cg
Clnygma sp. 0’ 0.0 0.0 ERA EAR a8 sc
Clnygrula sp. 730 730 25,5 7300 EAA ERR X 21 5C
Epoorus sp. 4 4 ] 4.0 ERR ERR 21 - 5C
Haptagen/a sp. 0 Q.0 0.0 ERR EAR 48 5C
Leucroculn spu 1] 0.0 0.0 ERR ERA 48 3C
Nixa sp. ] 0.0 0.0 ERR ERR 48 sC
Leucrocuta sp.iNixe sp. [} 0.0 0.0 ERR ERR 48 sc
Rhithrogona sp. 66 66 23 66.0 ERA ERR Vil 2t cg
Heptageniidae 0 0.0 0.0 ERAR ERA ' 48 st
Paraiaptophlebia sp. 0 0.0 0.0 ERA ERA 24 cg
Amealetiss sp. 17 17 0.8 17.0 ERR ERR V 48 cg
Plecoptera 0.0
Capnlidae 4 4 0.1 4.0 ERR ERR 1] <> sh
Kathroperia perdita [} 0.0 0.0 ERR ERR 24 cg
SweltsalSuwallfa sp. e 33 1.2 33.0 ERR ERAR vi 24 P
Chloroperlidae o 0.0 0.0 ERA EAR nn pr
Despexfa augusta 8 a 0.3 8.0 ERR ERR ¥ 18 sh
Parafouctra sp. 1} 0.0 0.0 ERA ERR 18 sh
Perlomyla sp. ] 0.0 0.0 ERR ERR 18 sh
Leuctridas a 0.0 0.0 ERAR ERR 18 sh
Capnlldae/Leuctridae o 0.0 0.0 ERR ERR az sh
Amphinarmura sp. o 0.0 0.0 ERR EAR -] sh
Malania sp. 0 0.0 0.0 ERA ERAR 38 sh
Nemaura sp. 0 0.0 i3] EAR EAR 24 sh
Visola cataractae 3 3 o1 a.n ERR ERR !} 38 sh
Zapada cinctpes 3 a 0.1 a.n ERR ERR " 18 sh
Zapada columbiana 152 152 53 152.0 ERR ERR vl 18 sh
Zapada sp 58 58 20 58.0 EFR ERR W 16 sh
Nemouridae ] 0.0 0.0 ERR ERRA as sh
Yoraperia brevis 0 0.0 0.0 EAR EAR 12 sh
Acronelirfa abnormis 1] 0.0 0.0 ERA ERR 8 pr
Claassenda sabufosa [+ 0.0 0.0 ERA ERR 8 =4
Doronatria theodora 2 2 0.1 20 ERR ERR n 18 pr
Hesperoperia paciica [} 0.0 0.0 ERR ERR 18 pr
Perlidag a8 -] 0.2 8.0 ERA ERR v 24 pr
Curlus sp. 0 0.0 0.0 ERR ERR 12 pr
Isoperia sp. 0 0.0 0.0 ERA ERR 24 pr
Kogolus modestus [H] 0.0 0.0 EAR ERR L pr
Magercys sp. 14 14 0.5 140 ERR ERRA v 24 13
Sotvora bradieyl ] 0.0 0.0 ERR ERRA 48 pI
Skwala 5p. o 0.0 0.0 EAR ERR 18 pr
Perlodidas 18 19 0.7 19.0 ERR ERRA v 48 pr
Pteromarceila sp. 0 0.0 0.0 ERA EAR 24 sh
Preronarcys sp. 0 0.0 0.0 ERA EAR 24 sh
Doddsia occldentalis 1) 0.0 0.0 EAR ERR 24 5C
Tasnionema sp. 513 513 17.8 513.0 ERR ERR X 48 sC
Taenlopterygidae +] 0.0 ¢.0 ERR ERR 43 sh
Trichoptera 0.0
Amlocerntrus sp. o] 0.0 0.0 EFAR ERR 24 cg
Brachycertrus sp. 4] 0.0 0.0 EAR EAR 24 of
Brachycontridae 1 1 0.0 1.0 ERA EAR | 24 unk
Micrasema sp. 1} 0.0 0.0 ERRA ERR 24 sh
Agapetus Ep. o 0.0 0.0 ERR ERA 24 s
Anagepelus sp. 13 13 0.5 13.0 ERR ERR v 24 sG
Giossosoma sp. 448 448 16.7 448.0 EAR ERA X 24 sC
Glpssogomatidas 0 0.0 0.0 ERR ERR 24 5C
Arctopsyche grandls 4] 0.0 0.0 ERR ERA 18 o
Hydropsyche sp. 1] 00 0o ERR ERR 108 f
Pampsyche elsis 17 17 0.6 17.0 ERA EAR v 6 cf
Hydropsychidas 2 33 1.2 33.0 ERA ERR v 108 o
Agraylea sp. 7 7 0.2 7.0 ERR EAR 1] 108 ca
Hydroptila sp. 0 0.0 0.0 ERR ERA 108 [
Ochrotrichla sp. ] 0.0’ 0.0 ERR ERA 108 cg
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No_4-Macrolnvertebrate Data--Montanore Project, October 1994, Libby Creek (L9, 1 Kick sample)

Towal Number In Each Replicate Sum of
Taxa Rep. 1 Rep. 2 Aep. 3 Rep. 4 Rap. “RA Moan StDev. %CV  AC TQ FFG
Oxyethira sp. o] 0.0 0.0 ERR ERR 108 cg
Lepkdostorna sp. o 0.0 0.0 ERR ERA 18 sh
Apatania sp. 0 0.0 0.0 ERR ERR 18 sC
Chyrandra cerftralis o 0.0 0.0 ERR EAR 18 sh
Cryplochia sp. 0 0.0 0.0 ERA EAR 108 sh
Dicosmoecus sp. a 0.0 0.0 EARR ERR 24 om
Eeclisomyia sp. L] 0.0 0.0 ERA ERRA 108 om
Hespevophylax sp. o 0.0 0.0 ERRA ERA 108 om
Umnephllus sp, 1] 0.0 0.0 EAR ERR 108 sh
Onoeasmoscys sp. 0 0.0 0.0 ERAR EAR 18 om
Paychoglypha sp. 1] 0.0 0.0 ERA ERR 24 om
Pycropsyche guttifer 0 0.0 0.0 ERR ERA 72 sh
Limnephilidas 17 17 1X:) 17.0 EAR ERR v 108 unk
Neophylax sp. o] 0.0 o0 ERA ERR 24 sC
Neothrernma affch o} 0.0 0.0 ERR ERR B st
Qligophiebodas sp. 1] 0.0 0.0 ERA ERR 24 sc
Dolophilodaes sp. 0 0.0 0.0 ERA ERAR 24 d
Wormaldia sp. 0 0.0 0.0 ERR ERR 24 of
Philopotamidae o 0.0 0.0 ERR ERR 24 ot
FRhyacophlla acropadas 0 0.0 0.0 ERAR EAR 18 pr
Rhyacophila Alberia grp. 0 0.0 0.0 ERA ERA 14 pr
Ahyacophila Angelita grp. 1] 0.0 0.0 ERR ERR 18 B
Rhyacophila Settend grp. 65 &5 23 65.0 ERR ERR Vit 18 Pr
Rhyacaphita Bifila grp, [+ 0.0 0.0 ERR ERR 18 pr
Rhyacophifa Brunnea gep. 13 13 0.6 13.0 ERR ERR W 18 pr
Rhyacophila Coloradensis grp. 0 0.0 0.0 ERR EAR 10 pr
Rhyavophila hyalinata 0 0.0 0.0 “EAR ERR 18 pr
Rhyacophita iranda 2 -] 0.1 20 ERR ERRA 1} iB pr
Rhyacophila Sibirkca grp. 0 0.0 0.0 ERR ERR 18 [+14
Ahyacophiia ucula o G0 0.0 ERR ERR 18 pr
Rhyacophila vecoua o 0.0 0.0 EAR ERR 18 pr
Rhyacophlla vepulsa 10 10 0.3 10.0 ERR ERR v 18 pr
Rhyacophila Verrula grp. 0 0.0 0.0 ERR EAR 18 pr
Ahyacophila sp. 53 53 1.8 530 ERR ERR Vi i8 pr
Trchopteran pupas 0 0.0 00 ERR EAR nn unk
Cther 0.0
Dipters 0.0
Atherx sp. ) 0.0 0.0 ERAR ERR 24 pr
Agathon sp. 0 0.0 0.0 ERA ERRA 2 sc
Diopiopsls sp. o 0.0 0.0 EAR ERR 2 sc
Blephariceridas 0 0.0 0.0 EAR ERR 2 1]
Ceratapogonidae o 0.0 0.0 EAR ERR 108 pr
Chironomidas 380 380 13.a 380.0 ERRA ERR X 108 cg
Culicidae 0 0.0 D.0 ERR ERR 100 g
Dhddae 1] 0.0 D.0 ERR EAR le:] cg
Chealilera sp. ] 0.0 0.0 ERR ERR 85 pr
Clinocera sp. 3 a 0.1 0 ERR ERR ] 85 pr
Oreogeton sp. 16 16 0.8 16.0 ERR ERR 85 pr
Umnophora sp. 0 0.0 0.0 ERR ERR 108 pr
Ghutops rossi 0 0.0 0.0 €AA ERA 110 pr
Paychodidae 1] 0.0 0.0 ERR ERA 36 cg
Simulldas 1 1 0.0 10 ERR ERR 1 108 cf
Antocha sp. ¢ 0.0 0.0 ERR EAR 24 cg
Dicrancta sp. 1 1 0.0 1.0 ERR EAR - | 24 pr
Hexatarna sp. ] 0.0 0.0 ERR ERR << pr
Pedicla sp. 4] 0.0 0.0 ERA ERA 72 pr
Motophilus sp. o 0.0 00 ERR ERRA 72 unk
Pedicia sp. [1] 0.0 0.0 ERR ERR 3a om
Tipula sp. o 0.0 0.0 EAR ERR ae om
Limnophifa sp. 0 0.0 0.0 ERR ERR 72 pr
Tipulidas 0 0.0 0.0 ERR ERR 72 " unk
Coleoptera 0.0
Curcullonidas o 0.0 00 ERR ERRA nn sh
Hydallcus sp. 4] 0.0 0.0 ERR ERR T2 [+
Dytiscidae o [1Xs] 0.0 EAR EAR 72 pr
Clapteimis sp. ] 0.0 0.0 ERA ERR 104 cg
Dublraphia sp. 0 0.0 0.0 ERA ERA 104 g
Haterfimndus sp. 1 1 0.0 1.0 EAR ERR ] 104 g
Lara sp. 0 0.0 0.0 ERR ERR 104 L]
Narpus sp. a 0.0 0.0 ERR ERR 104 cg
Optifosarvus sp. [s] 0.0 0.0 ERA ERR 104 cg
Ahizelmis sp. 0 0.0 0.0 ERA EBA 104 e
Stensimis sp. 0 0.0 0.0 ERA ERA 104 ¢
Zaitrevia sp. L] 0.0 D.0 ERAR ERA 104 =]
Elmlidas o 0.0 0.0 ERAR ERR 104 -]
Brychius sp, [} 0.0 0.0 EAR ERR 54 s¢
Hallplus sp. 1] 0.0 0.0 ERRA ERR 54 5C
Hallplidas 0 00 0.0 ERR ERRA 54 unk



No.4--Macroinvertebrate Data--Montanore Project, October 1984, Libby Creek {L9, 1 Kick sample)

Total Number in Each Raplicata Sum of
Taxa Rap. 1 Fep. 2 Rsep. 3 Rep. 4 Rsp. %HA Mean St.Dev, %CV AC TQ FFG
Hydrephllidas [ 0.0 0.0 ERA ERR 72 pr
Miscelianoous a0
Corbddas o 00 0.0 ERR EAR 108 unk
Gemidae o 2.0 Do EAR ERR 72 pr
Hemiptera o 0.0 0.0 ERA ERR 72 unk
Lepldoptera 4] 0.0 0.0 ERA EAR nn sh
Annellda{Cligochasta) 3 3 0.1 3.0 ERR EAR I 108 <
Annetida{HInvdines) [+) 0.0 0.0 ERR ERR 108 pr
Mollusca-Sphaeridae +] 0.0 0.0 ERR EAR 108 -]
Pelecypoda 0 0.0 0.0 ERR ERA 108 o
Lymnaoa 5p. 0 0.0 0.0 ERR ERA 108 g
Hellsorma sp. 0 0.0 0.0 ERR ERR 108 s
Physa sp. [1] 0.0 0.0 ERR EAR 108 cg
Gastropoda o 0.0 0.0 ERF ERR 108 s
- Hydncarina B 8 0.3 8.0 ERA ERR W 108 4
Nematoda [} 0.0 0.0 EAR ERR 108 om
Ostracoda . 0 0.0 a.0 ERR ERR 108 cg
Turbellaria =+ 85 23 65.0 ERR ERR Vi 108 cg
TOTALS 2858 (1} ] 1] 2858
TOTAL NUMBER = 2858 EPHEM TOTAL= BB4
TOTALTAXA = 41 ' EPHEM %= 30.8%
MEAN NO. = 2858 PLEC TOTAL= 817
STD (N-1) = 1420.0 PLEG %= 28.6%
RCOEFVAR = 50.00% TRIG TOTAL= 678
% SE MEAN = 50.00% THC %= 23.8%
SHANNONDIV. = 3.44 OTHER TOTAL= 478
SEN.RATIO = 0.802 . QTHER %= 16.7%
EPT ABUND = 2380
EPT% = B3.3%
EPTTAXATOTAL= 32 DOMINANT TAXA:
BAEV/EFHEM = 0.04 1-Cinygmula sp.—25.5%
EPT/CHIRON = 6,26 2-Taenlenema sp.—17.5%
SCTOTAL = 1708 3-Glossvsoma sp,~15.7%
SC%= 58.8% 4-Chlranomidas—13.3%
SHTOTAL= 228 5-Zapada columblana-5.3%
SH% = B.0% &-Rhithrogena sp.—2.3%
CGTOTAL = 605 7-fAhyacophlla Bettenl Grp.~2.3%
CG%= 21.2% B-Turbelfarla—-2.3%
CFTOTAL= 51 8-Zapada sp.~2 0%
CF%= 1.8% 10-Rhyacophlla sp.—1.8%
PATOTAL = 248
PRA% = B.7% ABUNDANGE CLASS TOTALS:
OMTOTAL= 0 - 122%
OM% = 0.0% - 148%
UNKTOTAL= 1B - 7.3%
UNK% = 0.6% V- 18.5%
= 3348 V- 146%
SCISG+CF = 0.971 Vi- 122%
SC{TOTAL = 0.588 Vil- 7.3%
SHTOTAL = 0.080 Vil—- 24%
CRTOTAL = Q.212 X- 0.0%
CFTOTAL= 0.018 - 0.0%
total= 90%
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No.5--Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek {L1, 4 Hess samples)

Total Numbsr In Each Aepllcate Sum of
Taxa Rep. 1 Rap. 2 Rep. 3 Rep. 4 Rep. %AA Mean StDav. %nCV AC TQ FFG
Ephemeroptera
Baotlls sp. 58 4 4 18 132 3.0 33.0 27.5 B83% vi Kt cg
Diphetor sp. [+ 0.0 0.0 ERRA ERA 72 cg
Caudstelfa sp. 0 ] 0 1 1 0.0 0.3 0.5 200% 1 48 cg
Caudatella admunds! o 0.0 0.0 ERR ERR 48 cg
Caudalalla hystrix o 0.0 0.0 ERR ERA 48 cg
D. coloradensisiiiavilinea 1] 0.0 0.0 ERR ERR e [}
Drunafta dodkds! 2 0 0 [1} 2 01 0.5 1.0 200% ¥ 4 cg
Drunefia grandis 0 2.0 0.0 ERA EFAR 24 cg
Druneifa spinffara /] 0.0 0.0 ERR ERA 24 pr
Druneifa sp. ] 0.0 0.0 EAR ERR 48 -]
Ephemarolia sp. ] &0 0.0 EAR ERR 48 =]
Serraloila sp. [} 0.0 0.0 ERR ERR 48 =: ]
Sewmulsifa sp./[Epheinereifa sp, 4] 0.0 0.0 ERR ERR 48 =]
Ephemeretiidae 58 41 38 43 181 5.4 453 8.4 21% 48 cg
GCinygma sp. o 0.0 0.0 ERR ERA 48 EC
Cinygmula sp, 218 469 487 az27 1465 443 a73.8 125.56 4% 21 s
Epoorus sp. <} 1 2 2 8 0.2 20 08 41% i 21 sc
Heplagenla sp. [+] 0.0 00 ERR ERR 48 sC
Leucrocuta sp. [+ 0.0 0.0 ERR ERA 48 sC
Nixe sp. [} 0.0 0.0 ERAR ERAR - 48 st
Leucocuta sp./NIe sp. ] 0.0 0.0 ERR ERR 48 5C
Rhitvogena sp. at 76 36 24 217 6.4 54.3 285 53% W 21 cg
Heptageniidas 0 0.0 0.0 ERR ERA 48 sC
Paraleptophiabla sp. 50 58 57 54 218 8.5 54,8 as 7% v 24 cg
Amedelus sp. 0 0.0 0.0 ERR ERR 48 cg
Plecoptera ;
Capnlidas az a2 18 13 104 3.0 25.3 1.1 44% v 32 sh
Kelwoperia perdita Iv] 0.0 0.0 ERR ERR 24 cg
Sweltsa/Suwalifa sp. 8 58 39 13 144 4.3 34,5 18.4 51% wi 24 pr
CGhiloroperiidea ] 0.0 0.0 EAR ERR nn pr
Despaxia ergusts . 6 8 15 -6 a2 0.8 8.0 47 8% IV 18 sh
Pamlsuctra sp. 4] 0.0 0.0 ERA ERR 18 sh
Perlomyta sp. ] 0.0 0.0 ERA ERA 10 sh
Leuctridas 0 0.0 0.0 ERR EAR 18 sh
Capnlldas/Leuctridas [H] 0.0 0.0 EAR ERR a2 sh
Amphlinedaairn sp. 1] 0.0 0.0 ERR ERR 6 sh
Malanka sp. ] 0.0 0.0 ERR ERR 30 sh
Namoura sp. o 0.0 0.0 ERR ERA 24 sh
Visola cataractae k] 1} 0 1] 1 0.0 0.3 a5 200% ] 36 sh
Zapada cinctipas 53 13 1 0 67 20 16,8 249 149% v 16 sh
Zapada cofumbiana o 0.0 o0 ERAR ERA 16 sh
Zapada sp. 0 0.0 0.0 ERR ERR 16 sh
Nemouridae ] 0.0 0.0 ERR ERR a8 sh
Yoraperia brevis 0 0.0 0.0 ERR ERR 12 sh
Acroneuria abnormis 0 0.0 0.0 ERAR ERR 8 pr
Claassanfa sabuiosa 0 6.0 0.0 ERA ERA 8 pr
Doroneuria theodora 1} 0.0 0.0 ERR ERRA 18 pr
Hasparoperfa paciflca 0 0.0 0.0 ERRA ERA 18 pr
Perldas 3 1 o 0 4 0.1 1.0 14 141% 1 24 pr
Cultus sp. 0 0.0 0.0 ERR ERR 12 pr
Isoperia sp. [+ 0.0 0.0 ERR ERA 24 pr
Kogolus modastus o 0.0 0.0 ERR ERA L) pr
Mogarcys sp. - [} 0.0 0.0 ERR ERR 24 pr
Sobvana bradlay! a 0.0 0.0 ERR ERR 48 pr
Skwela sp. 1 0 5 2 ] 0.2 20 22 108% [] 18 pr
Perlodidae 4 a 0 2 ] 0.3 23 1.7 T6% [] 48 pr
Preronarcella sp. [+] 0.0 0.0 ERRA ERAR 24 sh
Ptoronarcys sp. o 0.0 o0 ERR ERR 24 sh
Doddsfa oceldantalis [s] 0.0 0.0 ERR ERR 24 sC
Taanlonara p. 4 2 0 2 a 0.2 20 1.6 B2% 1 48 5G
Tasnlopterygidas 1] 0.0 0.0 ERR ERR 48 sh
Trichoptern
Amlocontrus sp. 0 2.0 0.0 ERR ERR 29 <o
Brachycerrus sp. 1 1 1 [\] 3 0.1 0.8 0.5 7% | 24 of
Brachycortridas [s] 0.0 0.0 ERR EAR 24 unk
Micrasema sp. K] 0 [1] 1 4 041 1.0 1.4 141% 1 24 sh
Agapelus sp. [} 0.0 0.0 ERA EAR 24 =
Anagapetus sp. o] no 0.0 ERA ERR 24 5C
Glossosoma sp. 28 8 2 21 57 1.7 14.3 . 123 B6% v 24 56
Glossosomatidas o 0.0 0.0 ERR ERR 24 st
Arclopsyche grandis 2 1 o 0 3 0.1 0.8 1.0 128% 1 18 o
Hydropsyche sp. 208 100 21 k] 385 10.8 §t.3 837 92% VI 108 of
Parapsycho alsls o 0.0 0.0 ERR ERR B o
Hydropsychidae 25 8 0 o 34 1.0 B5 1.8 120% IV 108 o
Agraylea sp. . 4] 0.0 0.0 ERR ERR 108 (]
Hydroptifa sp. 0 0.0 0.0 ERR EAR 108 cg
Qchrotrichla sp. D 0.0 0.0 EAR ERR 108 cg



No.5—-Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L1, 4 Hess samples)

Total MNumber In Each Replicate Sum of

Taxa Aep. 1 Rep. 2 Aop. 3 Rop. 4 Rep. %RAA - Mean S1.Dev. %CVY  AC TQ FFG

Onyathire sp. 0 0.0 0.0 EARR ERA 100 cg
Lopidostoma sp. [s] 0.0 0.0 ERR EAR 18 sh
Apalanfa sp. 2 4 5 Q 11 03 28 22 B1% R 18 sC
CGhyrandra ceriralis 4] 0.0 0.0 ERR ERR 18 sh
Cryplochia sp. 0 0.0 0.0 ERR ERR 108 sh
Dicosmeacus Sp. [s] 0.0 0.0 ERA ERAR 24 om
Ecclisomyfa sp. o 0.0 0.0 ERA ERR 108 om
Hesperophyiax sp. 1] 0.0 0.0 EAR ERR 108 om
Limnephilis =p. o 0.0 0.0 ERR ERR 108 sh
OnocosmoBELrs 5p. o 0.0 0.0 ERR ERR 18 om
Psychoglypha sp. o] 0.0 0.0 ERR EAA 24 om
Pycnopsyche quttifer o 0.0 1] ERA ERR 72 sh
Umnephllidas 7 14 ] ] 3 1.0 Ba ae 47% v 108 unk
Neophylax sp. o 10 8 8 24 o7 8.0 43 7% b 24 sc
MNeathrarmma alicls o 0.0 0.0 ERR ERA ] sc
Cligophiabodss sp. 1] o 1 [+ 1 0.0 0.3 0.5 200% | 24 s¢
Dalophifodes sp. o 0.0 0.0 ERR ERR 24 o
Wormald!a sp. 0 0.0 0.0 ERR ERR 24 of
Philopatamidae L1} 0.0 0.0 EAR ERR 24
Ahyscophlla acropedes 0. 0.0 0.0 ERA ERA 18 pr
Rhyscopiita Abevta grp. 0 0.0 0.0 ERR ERR 18 pr
RAhyacophlia Angslita grp. o 0.0 0.0 ERR ERRA L pr
Rhyzcophife Betterd grp. 3 1 1 o ] 01 1.3 13 101% H 18 pr
Rhyscophile Bifila grp. [+ 0.0 D.0 ERR ERR 18 [
Ahyscaphila Brunnaa grp. 2] 10 B 2 27 0.8 8.8 as 53% 1] 18 pr
Rhyacophiia Coloradensis grp. ) 0.0 0.0 ERR ERA 18 pr
Ahyacaphifa hyalimais 1 a 0 [i] 1 0.0 0.3 0.6 200% | 18 pr
Rhyscophlia irands 0 0.0 0.0 ERR ERR 18 pr
Rhyacophifa Sibirica grp, 0 0.0 0.0 ERA ERAR 18 pr
fhyacophlia tucula o 0.0 0.0 ERR ERR 18 P
Ahyacophifa vaccua K] 0 1] o 3 0.1 o8 15 200% I 18 pr
Rhyscophiia vepuisa 0 0.0 0.0 ERAA ERR 18 pr
Rhyacophiia Verrula grp. 1 ¢} ¢ 0 1 0.0 0.3 a5 200% 1 16 pr
Rhyacophiia sp. /] 1 o 1} 1 0.0 0.3 0.5 200% 1 18 pr
Trichoptaran pupas 1 o 1} 2 3 0.9 08 1.0 1268% | nn unk

Qther

Diptara
Athailx sp, [+ 0.0 0.0 ERA ERR 24 pr
Agathon Sp. 0 0.0 0.0 EAR ERR 2 =
Dioplops!s sp. 0 0.0 0.0 ERR ERR 2 s¢
Blepharicaridas o 0.0 0.0 ERR ERA 2 sC
Centapogonidase 4 2 0 g 0.2 1.5 18 128% 108 pr
Chironomidas 21 28 10 15 74 2.2 10.5 78 42% v 108 g
Gulicldas D 0.0 0.0 ERRA EAR 108 cg
Dixidas 0 0.0 0.0 ERR EAR o8 cg
Chaifera sp. 1 ] 0 1 2 01 0.5 06 115% | B85 pr
Clinocara sp. 3} 0.0 0.0 ERR EAR Bs pr
Oreogeton sp. 5] 0.0 0.0 ERA EAR 85 B
Limnophora sp. 0 0.0 0.0 ERRA ERA 108 pr
Ghutops rassi 1] 0.0 0.0 ERR ERR 110 pr
Psychod|das 1 o 1 2 4 0.1 1.0 08 82% i a8 cg
Slmutiidae 1 o 0 +] 1 0.0 0.3 0.5 200% I 108 of
Antocha sp. 13 a8 [} [H] 27 0.8 68 54 B80% m 24 cg
Dicranota sp. 0 0.0 0.0 ERR ERR 24 pr
Hexaloma sp. g 2 1 2 & 0.1 1.3 . 1.0 7% H as pr
Pediclz sp. o} 0.0 0.0 ERR ERA 72 pr
Molophilus sp. 0 0.0 0.0 EAR ERA 72 unk
Padicia sp. 0 0.0 0.0 EAR ERR 36 om
Tipuia sp. 0 0.0 0.0 ERR ERR <] om
Limmophila sp. [} 0.0 0.0 ERR ERA 72 pr
Tipulidas 0 0.0 0.0 EAR ERR 72 unk

Coleaptern
Curcullonidas 0 0.0 0.0 ERA ERR nn sh
Hydsticus sp, o 0.0 oo ERR ERR 72 pr
Dytiscidas 0 0.0 0.0 EAR ERR 72 pr
Cloptelmis sp. 0 0.0 0.0 ERA ERR 104 cg
Dublraphia sp. 0 0 0 1 1 0.0 0.2 05 200% | 104 o
Helenimnlus sp. 4 4 10 2 07 5.5 2.0 55% mn 1c4 cg
Lem sp [+] 0.0 0.0 ERR ERR 104 [ ]
Narpus sp. 0 0.0 0.0 ERR ERR 104 )
Optioservus sp. 1] 0.0 0.0 ERR ERR 104 g
Rhiralimds sp. o 0.0 0.0 ERA ERR 104 ]
Stonolmis sp. o 0.0 0.0 ERR ERR 104 cg
Zaftzavia sp. o 0.0 0.0 ERR ERA 104 cg
Elmldae L] 2 1 0 3 0.1 0.8 1.0 128% | 104 g
Brychius sp. 0 0.0 0.0 ERR ERR 54 se
Hallphus sp. ] 0.0 0.0 ERR ERR 54 sC
Hallplidas 0 0.0 0.0 ERR ERR 54 unk



No.5--Macroinvertebrate Data--Montanore Project, Cctober 1994, Libby Creek (L1, 4 Hess samples)

Total Number In Each Aepllcate Sum of
Taxa Rep. 1 Rep, 2 Rop. 2 Rep. 4 Rep. %RA Maan St.Dev. %CV AC TQ FFG
Hydrophilidag 0 0.0 0.0 ERR ERAR 12 pr
Migesilansous
Corddas 0 0.0 0.0 ERR ERR 108 unk
Geridas 0 0.0 a.0 ERR ERA 72 pr
Hemlptera 0 0.0 0.0 ERR ERR 72 unk
Lepldoptera o 0.0 0.0 ERA ERR nn sh
Annslida{Ollgochasta) 2 1 0 1 4 0.1 1.0 0.8 az% 1 108 cg
Annalida{Hirudinea) 0 0.0 0.0 ERA ERA 108 pr
Moliusca-Sphasridae [ 0.0 0.0 ERA ERAR 108 -]
Palscypoda o 0.0 0.0 ERR EAR 108 of
Lymnaea sp. 0 0.0 0.0 ERR ERR 108 ]
Hallsoma sp. 0 0.0 0.0 ERR ERR 108 sc
Physa sp. O 0.0 0.0 ERR ERR 08 cg
Gastropoda o 0.0 0.0 ERR ERR 108 sC
Hydracarina 4] 1 0 2 3 0.1 0.8 1.0 128% | 108 Pr
Nematoda 4 0 [+ 1 5 0.1 1.3 1.8 151% | 108 om
Ostracoda a 0.0 0.0 EAR EAR 108 5]
Turbeltaria 4 4 5 ] 14 0.4 3.5 1.7 49% W 108 cg
TOTALS 866 1008 780 813 3378
TOTAL NUMBER = 3378 EPHEM TOTAL= 2255
TOTALTAXA = 48 EPHEM %= 66.6%
MEANNO. = B45 PLECTOTAL= aze
STD (N-1) = 1811 PLEC %= 11.1%
%COEF.VAR = 21.44% TRIC TOTAL= o678
% SEMEAN =  12.61% TRIG %= 17.1%
SHANNOMN OiV. = 321 OTHER TOTAL= 171
SEN.RATIO = Q782 QOTHER %= 5.1%
EPTABUND = 3207
EFT% = B84.9%
EFT TAXATOTAL = 34 DOMINANT TAXA:
BAET/EFHEM = ©.08 1—Clnygmula sp.—44.3%
EPT/CHIRON = 43,34 2-Hydropsyche sp.~10.6%
SCTOTAL= 1604 3—Paraleptophlebla sp.—8.5%
SC%= 475% 4-Rithrogena sp.—8.4%
SHTOTAL = 205 S-Ephemorellldas sp.-5.4%
SH%= &a.1% 6—-Sweltsa/Suwallia sp.—4.3%
CATOTAL = B01 7—-Bactis 5p.-3.0%
CG% = 28.7% B-Capniidas sp.—3.0%
CFTOTAL = 408 9-Chironomlidas—2.2%
CF%= 120% 10—Zapada tinctipes—2.0%
PATOTAL = 221
PR% = 08.5% ABUNDANCE CLASS TOTALS:
OMTOTAL= & - 47.8%
OM%= 01% I~ 125%
UNKTOTAL = 38 i~ 10.4%
UNK% = 1.1% N~ 8.3%
SCICF = 3.85 V- 6.3%
SC/SC+CF = 0768 V- 10.4%
SCTOTAL = 0.475 Vil 21%
SHTOTAL = 0.061 Vill- 0.0%
CG/TOTAL = 0.267 X~ 21%
CFTOTAL= 0.120 X~ 0.0%
fotal= 100%

-
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No.6-Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L1. 1 Kick sampls)

Total Number in Each Replicata Sum of
Taxa Aep. 1 Rep. 2 Raep. 3 Rep. 4 Aep. %RA Mean St.Dev. %GV AC TQ FFG
Ephemeraptern
Baatis 5p. . 53 53 20 53.0 ERA ERA vi 72 (=]
Diphetor sp. ) 0.0 0.0 ERA ERA 72 cg
Cauxdafeiia sp [+ 00 0.0 ERA ERA a8 =
Cawdalelia edmundsl 0 0.0 0.0 ERA EAR 48 cg
Caudtelia hystiix 0 00 0.0 EHR ERR 48 cp
0 coloradensisiflavilinea 0 0.0 0.0 ERR EAR 18 =]
Druneila dodds! 0 0.0 0.0 EAR ERA 4 g
Drurnella grandis 1] 0.0 0.0 ERR ERA 24 cg
Dyunofla spinffera 1 1 0.0 1.0 ERR ERR | 24 pr
Dunella sp. ] 0.0 0.0 ERR ERR 48 cg
Ephemorgiia sp. o 0.0 0.0 ERR ERR 48 cg
Serraleifa sp. 0 00 0.0 ERR ERR 48 g
Sarrsleiia sp.[Ephomereifa sp. 0 0.0 0.0 ERR ERR 48 =]
Ephsmerellidas 222 22 8.3 2220 ERRA ERA Vi 48 cg
Ginygnma sp. 0 0.0 0.0 ERR ERA 48 s¢
Clnygmula sp. 1247 1247 46.8 1247.0 ERR EAR i 21 o€
Epearus sp. 4 4 D2 4.0 ERR ERAR n 21 1]
Hepagenia sp. 1] 0.0 0.0 ERR ERR 48 ¢
Leucrocuta sp. [+ 0.0 0.0 ERR EAR 48 o
Nixe sp. - ] 0.0 0.0 ERR ERR 48 E=
Leucrocuta sp./Nive sp. 0 0.0 0.0 ERA ERR 48 st
Ahtlvogena sp. 106 108 4.0 108.0 - ERA ERR il 21 cg
Heptagenlidas 0 0.0 0.0 ERR ERR 48 6
Paraleplophiebla sp. 238 238 8.9 226.0 ERR ERAR Ml 24 cp
Ameighus sp. 1 1 0.0 1.0 ERA ERR i 48 ]
Plecaptera 0.0
Capnliidas 25 25 0.8 25.0 ERR ERR v a2 sh
Hathoperia perdita 0 0.0 0.0 ERA ERR 24 g
Swatsa/Suwaliia sp. 50 50 1.8 50.0 ERR ERR vi 24 '8
Chloroperiidas 0.0 0.0 ERR ERR nn pr
Daspaxla augusta 7 7 0.3 1.0 ERA EAR n 18 sh
Paraleuctra sp. o} 0.0 0.0 ERR ERAR 18 sh
Parlamyla sp. ] 0.0 0.0 ERA EAR 18 sh
Lauctidas 0 0.0 0.0 ERAR ERA 18 sh
Capnldas/Leuctridas 0 0.0 a0 ERA ERR a2 sh
Amphinemun sp. 4] 0.0 0.0 ERR ERR 8 sh
Malonka sp. 0 n.o 0.0 ERR ERR ag sh
Nameura sp. [} 0.0 0.0 ERA EAR 24 sh
Visola cataractan 2 2 0.1 2.0 ERR ERR ] a6 sh
Zapada cinclipes 29 88 3.3 8e.0 EAR ERR Vil 16 sh
Zapada columblana 0 0.0 0.0 ERR ERAR 16 sh
Zapada sp. 0 0.0 0.0 ERR ERR 18 sh
Nemzuridas 1] 0.0 0.0 ERR ERR 36 sh
Yoraporia brevis o 0.0 0.0 EAR ERR 12 sh
Acronauiia abnormis o 0.0 0.0 ERA EAR ] o
Claassonia sabilosa 1} 0.0 0.0 ERA EAR 6 <4
Doronaurla theodora 5 5 [¢3-] 5.0 EPFA ERR lit 18 pr
Heasperoperla paciica /] 0.0 0.0 ERR ERR 18 pr
Ferlldas 0 0.0 0.0 ERR EAR 24 pf
Cuftus sp. 0 0.0 0.0 ERA ERA 12 pr
Isopeiia sp. 0 0.0 0.0 ERA ERR 24 pr
Kogolurs modestus 0 0.0 0.0 ERR ERR 18 [
Mogaroys sp. o 0.0 0.0 ERR ERR 24 pr
Setyena bradieyl 4] 0.0 0.0 ERAR ERR 48 Pr
Skwila sp. " 1 0.4 11.0 ERR ERR v 18 o
Perlodidas 2a 2 0.0 23.0 ERA ERR V 48 pr
Preronarcelfa sp. o 0.0 0.0 ERR ERR 24 sh
Plaronarcys sp. [+] 0.0 0.0 ERR ERR 24 sh
Doddya occidentalls 0 0.0 0.0 ERR ERR 24 st
Tesrionama sp. 3 3 0.1 a0 ERR EAR n 48 sc
Taenbpterygidas 0 0.0 0.0 ERR EAR 48 sh
Trichoptera 0.0
Amlocentrus sp. o 0.0 0.0 ERAR ERRA 24 [=1]
Bractycentrus sp. 2 2 01 20 ERR ERR (] 23 d
Brachycantridaa 0 0.0 0.0 ERR ERR 24 unk
Micrasema sp. 14 14 0.5 14.0 ERR EAR w 24 sh
Agapetus sp. 0 0.0 0.0 ERR ERR 24 st
Amagepetus sp. 0 0.0 0.0 ERA EARR 24 5C
Glossosoma sp. 26 26 1.0 26.0 ERA ERR v 24 ]
Glossssomatidag 0. 0.0 0.0 ERR ERR 24 sC
Anctopsyche grandls B ] 0.2 4.0 ERR ERR m 18 ef
Hydropsyche sp. 167 167 6.3 167.0 ERR ERR VI 108 o
Parapsyche slsis [+ 0.0 0.0 ERAR ERR € of
Hydropsychldag 13 13 0.5 13.0 ERRA ERR v 108 =]
Agraylea sp. ] 0.0 0.0 ERA EAR 108 g
Hydnptia sp. 0 0.0 0.0 ERR ERR 108 cg
Ochrotrichla sp. 0 0.0 0.0 ERR ERR 108 cg
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No.6—Macroinvertabrate Data--Montancre Project, October 1994, Libby Cresk {L1, 1 Kick sample}

Total Number In Each Rapliceta Sum ol
Tana Rep. 1 Rep. 2 Aep. 3 Aep. 4 Rep. %HA Mean St.Dav. ROV AC TOQ FFG
Oxysthira sp. [} 0.0 0.0 ERR . ERA 108 cg
Lepidostoma sp. 0 0.0 0.0 EAR ERA 18 sh
Apatania sp, 2 2 21 20 ERR ERAR 1 18 sG
Chyrandra ceriralls 0 0.0 0.0 ERA ERR 18 sh
Cryplochia sp. 0 0.0 0.0 ERR ERA 108 sh
Dicosmoecus sp. 0 0.0 0.0 ERR ERR 24 om
Ecciisomyia sp. 1} 0.0 0.0 ERA EAR 108 om
Hasperophylax 5p. 0 0.0 Q.0 ERA EAR 108 om
Limnephilus sp. 4] 0.0 0.0 ERR ERR 108 sh
QNOCHSMoBCLss 5p. 0 D.0 0.0 ERR ERR 18 om
FPsychoglypha sp. L] 0.0 0.0 ERA ERR 24 om
Pycnopsyche guitifer 0 0.0 0.0 ERA ERR 72 sh
Limnaphlidas 40 40 15 40.0 EAR ERA i 108 unk
Neophylax sp. - 19 0.7 19.0 ERA ERA v 24 s
Neathremma alicia 0 0.0 .0 ERA ERA 2] 5C
Ofigophiebodes sp. 10 w0 0.4 10.0 EAR ERR v 24 5C
Deophitodas sp. o 0.0 0.0 ERR ERR 24 o
Wormaldia sp. - o 0.0 0.0 ERR ERR 24 =]
" Philapatamidan i} 0.0 0.0 ERA ERA 24 of
Ahyscophifa acropedas [+ 0.0 0.0 ERR ERR 16 pr
Rhyscophila Alberta grp. 0 0.0 0.0 ERR ERA 18 pr
Rhyacophila Angellta grp. 0 0.0 0.0 ERR ERA 18 pr
Rhyacophiia Beltend grp. 1 1 0.0 1.0 ERA EAR | 18 pr
Rhyncophifa Biftla grp. 0 0.0 0.0 ERA EAR 18 pr
Rhyscophiia Brunnoa grp. 46 45 1.7 46,0 ERR ERR vi 18 pr
Rhyacophlla Coloradensis grp. 1] 0.0 0.0 EAR ERR 18 pr
Rhyeoophila hyalinata 4] 0.0 0.0 ERA ERA 18 pr
RAhyecophlfa franda 1] 0.0 0.0 ERR ERR 18 pr
Rhyacophila Sibirica grp. 0 0.0 0.0 ERA ERA 18 pr
Ahyacophlla tucula 1} 0.0 0.0 ERR ERR 18 or
Rhyacophlla vaceva +] 0.0 0.0 ERA ERR 18 pr
Rhyscophila vepuisa [+ 0.0 0.0 ERA ERA 18 pr
Rhyacophifa Verrula grp. [} 0.0 0.0 ERA ERA 18 pr
Rhyacophila sp. 1 1 0.0 1.0  ERR ERA | 18 pr
Trichopteran pupae <] 3 0.1 a0 ERR ERR [ nn unk
Other 0.0
Diptem 0.0
Atherix sp. : o 0.0 [X:] ERA ERR 24 pr
Agathon sp. Q 0.0 0.0 ERR ERR 2 14
Dioptopsls sp. 1] 0.0 0.0 ERR ERR 2 6
Blephariceridas o 0.0 0.0 EFRA ] 2 &
Ceratapogonidae 1 1 0.0 1.0 ERR ERR 1 108 pr
Chircnomidas 10 101 3.8 101.0 ERR ERR Vil 108 cg
Culicidas 0 0.0 0.0 EAR - ERR 108 cg
Dhddas [s] 0.0 0.0 ERA ERR 108 cg
Cheiifara sp. 4] 0.0 0.0 ERA ERR 85 pr
Clinocera sp. 0 0.0 0.0 ERR ERR 865 pr
Oraopaton sp. 4 0.0 0.0 ERAR ERR B85 Br
Limnophora sp. 0 0.0 0.0 EFR ERR 108 pr
Giutops rossf 1] 0.0 0.0 EFRR EAR 110 pr
Psychodidae 1 1 0.0 1.0 . ERR EAR 1 ] cg
Sirullidas 1] 0.0 0.0 ERR ERRA 108 cf
Antocha sp i a4 2.4 640 ERR ERR il 24 cg
Dicranota sp. 1] 0.0 0.0 ERA ERA 24 pr
Hexsluma sp. 3 3 a1 a0 ERA ERAR It 36 pr
Pedicla sp. 1] 0.0 0.0 ERR 333 72 pr
Molophilus sp. 0 0.0 0.0 ERR ERA 72 unk
Pedicla sp. 0 0.0 0.0 EPAR EAR ag om
Tipuia sp. 0 0.0 0.0 ERA ERR 36 om
Limnophita sp. 1] 0.0 0o ERA ERR 72 pr
Tipulidas 1] 0.0 0.0 ERAA ERR 72 unk
Coisopter 0 0.0
Curculionidas o 0.0 0.0 ERR ERR nn sh
Hydaticus sp. [+] 0.0 0.0 ERR EAR 72 pr
Ivtiscklas [+] 2.0 0.0 ERR ERAR 72 pr
Claptoimis sp. 0 0,0 0.0 ERA ERR 104 cg
Dublraphfa sp. 0 0.0 0.0 ERAR ERR 104 ]
Hetarlimnius sp. 24 24 0.9 24.0 EFR ERR v 104 cg
Lara sp. 2 2 0.1 2.0 ERR ERR ] 104 cg
Narpus sp. 0 0.0 0.0 EFA ERR 104 g
Optiasarvus sp. 0 0.0 0.0 ERA ERR 104 ]
FRhizelmis sp. 0 0.0 00 EAR ERR 104 =]
Stanelmis sp. 0 0.0 0.c ERA ERA 104 cg
Zafizevia sp. 1] 0.0 0.0 EAR - ERA 104 - ]
Elmidas 4 4 o2 4.0 ERA ERR L] 104 cg
Brychius sp. 0 0.0 0.0 ERR EAR 54 sc
Hallphis sp. 0 0.0 0.0 ERR ERR 54 sC
Hallplidao 0 0.0 0.0 ERR ERR 54 unk



No_6-Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L1, 1 Kick sample)

Total MNumber In Each Replicale Sum of
Taxa Rep. 1 Rep. 2 Rep. 3 Rep. 4 Rep. - %RA Meean St.0av, %cV AG TQ FFG
Hydrophilidas ] 0.0 0.0 ERR ERR 72 pr
Misceilanacus 0.0
Coriddan 0 0.0 1] ERR ERRA 08 unk
Gemldas 0 0.0 0.0 ERR EAR 72 pr
Hemiptara 1} 0.0 0.0 ERR ERR 72 unk
Lepfdoptera 0 0.0 0.0 ERR ERAR nn sh
Annelida(Oligochaeta) 0 0.0 0.0 ERR ERR 108 cg
Annelida{Hirudinea) 0 0.0 0.0 ERR ERR 108 pr
Mollusca-Spheeridas 0 0.0 0.0 ERR ERR 108 cg
Pelecypoda 1] 0.0 0.0 ERR ERR 108 of
Lymnasa sp, 0 0.0 0.0 ERR ERA 108 cg
Helisoma sp. 0 0.0 0.0 ERA ERR 108 sc
Physa sp. 0 0.0 0.0 ERR ERR 108 [+
Gastropoda 0 0.0 0.0 ERR ERR 108 st
Hydracarina 18 18 0.6 18.0 ERR ERR v 108 pr
Nematoda 4 4 0.2 4.0 EAR ERR n 108 am
Ostracoda 0 0.0 0.0 EAR ERR 108 cg
Turbeliaria 7 7 0.3 7.0 ERR EAR m 108 cg
TOTALS 2852 o 1} [} 2662 :
TOTAL NUMBER = 2662 EPHEM TOTAL= 1870
TOTALTAXA = 42 EPHEM %= 70.2%
MEAN NO. = 2662 PLEC TOTAL= 215
STD (N-1) = 1321.0 PLEC %= 8.1%
WCOEF. VAR, = E50.00% TRIG TQTAL= B0
% SEMEAN = 50.00% TRIC %= 13.1%
SHANNONDIV. = 3,14 OTHER TOTAL= 227
SEN.RATIO = 0,837 QOTHER %= B.5%
EFTABUND = 2425
EPT% = 81.5%
EPTTAXATOTAL = at DOMINANT TAXA:
BAET/EPHEM = 0.03 1=Cinygmula sp.—48.8%
EPT/CHIRON = 24.11 2-~Paraleplophiebla sp.—8.8%
SCTOTAL = 1311 3-Ephemereliidas—B.3%
SC% = 497% 4-Hydropsyche sp.~8.3%
SHTOTAL = 137 5—-Rhlthrogena sp,~4.0%
SH%= 51% 8-Chlronomidae—3.8%
CGTOTAL = 821 7-Zapada cinctipes-3.3%
CG%= 3086% 8—~Antocha—-2.4%
CFTOTAL = 188 8-Baatis sp.~2.0%
CF%= T1% 10--Sweltsa/Suwallla sp.—~1.0%
PATOTAL = 158
PR% = 58% ABUNDANCGE CLASS TOTALS:
OMTOTAL = 4 - 143%
OM% = 02% - 16.7%
UNKTOTAL = 43 - 168.7%
UNK % = 1.6% N— 9.5%
SCICF = 6.87 V- 14.3%
SCHSC+CF} = 0.875 Vi- 11.8%
SCITOTAL = 0.482 Vi~ 9.5%
SHTOTAL = 0.051 i- 7.1%
CGTOTAL = 0.308 X~ 0.0%
CFTOTAL = 0.0M X— 0.0%
total= 100%
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No.7-Macroinvertebrate Data—-Moentanore Project, October 1994, Libby Creek (L10, L9, L1--12 Hass samples}

Tota! Numbar In Each Replicate Sum of
Taxs Aep. 1 Rep. 2 Rep. 3 Rep. 4 Rap. “%RA Mean Sh.Dev. %CY AC Q FFG
Ephemeroptern
Baatis sp. 151 78 48 48 aze 2.8 27.2 Ab4 176% v 72 -]
Diphetor sp. ] 0.0 0.0 ERR ERA 72 cg
Caudatwila sp. 0 ] [ -4 2 0.0 0,2 1.6 600% | 48 g
Caudateifa edmunds! 0 0.0 0.0 ERR ERRA 48 cg
Caudatedla hystrix 0 0.0 0.0 EAR ERR 48 -]
D. coloradensisiflavilinea 0 0.0 0.0 EAR ERR 18 g
Drunsiia dodds! 16 a6 21 9 -4 0.7 8.8 1.4 187% n 4 g
Druneila grandls o 0.0 0.0 ERR ERR 24 o
Denunells spinffere 1 1 0 10 2 0.2 1.8 5.8 aA1e% n 24 pr
Druneifa sp. (] 0.0 00 EAR EAR 48 o
Ephamerala sp. o 0.0 0.0 ERA £AR 45 cg
Serrateila sp. 4 0 [s] 0 4 0.0 0.4 2.0 600% I 48 g
Serralefla sp/Ephamereifa sp. 1] 0.0 0.0 ERAR ERR 48 cg
Ephemerellidas 145 48 46 58 286 25 247 47.7 183% v 48 cg
Clnygma sp. [+ 0.0 0.0 ERR ERR a8 EL]
Clnygrmiila sp. 785 745 747 7a7 024 25.0 2520 2a4 10% 'i] 21 -
Epeorus sp. 1 a 15 17 48 0.4 as [:3-] 162% 2t s
Heptagenla sp. 0 0.0 0.0 ERR EAR 48 sc
Leucroculs sp. o 0.0 0.0 ERR ERA 48 sc
Nixa sp. [1] 0.0 0.0 ERA ERR 48 s¢
Leuerocuta sp./Nixe sp. 0 0.0 0.0 ERA ERAR 48 sC
Rhitiragermsa sp. 105 164 82 70 401 34 3.4 48.4 130% W 21 oy
Hepiagenildas 0 0.0 0.0 ERAR ERR 48 sC
Paraleplophlebla sp. 51 60 57 54 222 1.8 18.5 3.9 21% v 24 cg
Amslatus sp. 20 3 24 1 48 0.4 4.0 11.7 282% mn a8 9
Plocoplern
Capnlidae 58 a8 21 15 131 11 10.0 18.6 170% v a2 sh
Kathroperla perdita 1] 0.0 0.0 £AR £RA 24 cp
Sweltsa/Suwallia sp. 107 124 108 az2 421 3.8 /A 173 49% Vi 24 B
Chioroporiidae 0 0.0 0.0 ERA ERR nn [+
Despaxia augusta 10 a1 23 16 B0 0.7 8.7 8.1 136% 11 18 sh
Paraletscira sp. o} 0.0 0.c ERR ERR 18 sh
Peariomyia sp. 0 0.0 0.0 ERR ERR 18 sh
Lsuctridas 0 0.0 0.0 ERR ERR 18 sh
Capnlidae/Leuctridas 0 0.0 0.0 ERA ERR az sh
Amphinermura sp. o 0.0 0.0 ERA ERA B sh
Malenka sp. Q 0.0 0.0 ERR ERR 3% sh
Nemotra sp. 1] 0.0 0.0 ERR ERR 24 sh
Visoke cateractae 1 10 2 Q 13 0.1 1.1 48 422% ] 36 sh
Zapada cinctipes 68 14 1 4 ar 0.7 7.3 3.3 432% L} e sh
Zapada columblana 56 172 38 87 ast 3.0 253 60.0 205% v 16 sh
Zapada sp. 82 54 14 27 177 1.5 14.8 30.2 205% v 16 sh
Nemouridae 4] 0.0 0.0 ERR ERR a6 sh
Yaraperta brevis 13 > 2 17 a7 0.3 3.1 B.9 225% L} 12 sh
Acroneuria abnormis 1] 0.0 0.0 ERR ERR B pr
Clesssanla sabulosa [} 0.0 0.0 ERR EAR 8 pr
Doroneuria theodora 0 2 1 a 3 0.0 03 1.0 383% | 18 pr
Hesperoperia pacifica 0 0.0 0.0 ERR ERA 18 pr
Peridae 4 4 2 a 18 .1 1.3 1.6 122% ! 24 pr
Cuitus sp. [+ 0.0 0.0 ERR ERR 12 pr
Isaparfa sp. 2 [+] 1 0 3 0.0 03 1.0 3683% 1 24 pr
Kogalus modastus o 0.0 0.0 EHAR ERA 18 pr
Megarcys sp, 11 3 5 6 25 02 21 a4 163% Il 24 pr
Setvana bradlayl 1] 0.0 0.0 ERA ERR 48 o
Skwala sp. 1 0 5 2 a 0.1 07 22 324% I 18 B
Perlodidae 18 15 ] 24 =] 0.5 4.8 103 214% - Wl 48 Br
Ptaronarcsela sp. 0 0.0 0.0 EAR ERR 24 sh
Plaronarcys sp. o 0.0 0.0 ERA ERR 24 sh
Doddsia occidantalis 1] 0.0 0.0 ERR ERR 24 sC
Taenionama sp. 133 289 161 278 889 7.6 74.1 78.4 106% VI 48 sC
Taerlopterygidae 1} 0.0 0.0 EAR ERR 48 sh
Trchoptera
Amibocantrus sp. 0 0.0 0.0 ERR ERRA 24 cg
Brachycentrus sp. 2 1 2 [+] 5 0.0 0.4 1.0 230% I 24 of
Brachycantridas 0 0.0 od EAR ERR 24 unk
Micrasema sp. 3 1 o t 5 0.0 0.4 1.3 anz% | 24 sh
Agapstus sp. ¥ 0.0 0.0 ERA ERA 24 st
Anagapetus sp. 28 28 14 23 as 0.8 7.8 7.1 90% v 24 ¢
Glossosorma sp. 2N 198 28 345 8g2 76 743 124.3 167% v 24 sC
Glossosomatidaz 0 0.0 0.0 ERR EAR 24 sc
Arctopsyche grandis 4 a 0 0 7 0.1 0.6 21 /3% | 1a o
Hyxdropsyche sp. 207 100 21 3a 366 a1 305 842 2%V 108 o
Parapsyche elisls a 35 7 n 57 0.5 48 148 313% I 8 o
Hydrupsychidaes ] &4 18 25 138 1.2 11,3 205 181% ¥ 108 of
Agrayioa sp. 237 36 45 48 364 31 0.3 87.4 a21% v 108 g
Hydroptila sp. o 0.0 00 ERA ERA 108 cn
Ochrotrichia sp. /] 0.0 0.0 ERR ERA 108 cg
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No.7-Macroinveniebrate Data--Montanors Project, October 1994, Libby Creek (L10, L9, L1--12 Hess samples)

Total Number In Each Replicata Sumof
Taxa Rep. 1 Rep. 2 Rep. 2 Rep. 4 Rep. %RA Mean St.Dev. %CVY AC TQ FFG

Oxysthira sp. 0 0.0 0.0 ERR ERA 108 cg
Lapidastoma sp. o] 0.0 0.0 ERA ERR 18 sh
Apatania sp. 2 4 5 o 11 0.1 08 2.2 242% | 18 st
Chyrandm centralls 1) 0.0 0.0 ERRA ERR 1B sh
Cryplochia sp. 0 0.0 0.0 ERR ERA 108 sh
Dicasmoecus sp. i 0 0.0 0.0 ERAR EAR 24 om
Ecclisomyla sp. [ o 1 0 ] 0.0 0.1 0.5 500% | 108 om
Hasparophylax sp. ] 0.0 0.0 ERA EAR o8 om
Umnaphiffus sp. o 0.0 0.0 ERR ERA 108 sh
ORoCOSMOacUs 5D, 0 0.0 0.0 ERR ERA 18 om
Psychoglypha sp. 0 0.0 0.0 ERA ERR 24 am
Pycnepsyche guttfer o 0.0 0.0 EAR ERR 12 sh
Umnephilidas 14 2 7 4 52 4 4,3 8.7 154% 1] 08 unk
Nocphylax sp. 0 15 ] 8 30 0.3 25 a2 250% ] 24 sc
Neothremma affcla 2 5] o ] 2 0.0 na 1.0 600% 1 L] ]
Ofigephiebodes sp, 2 3 2 1 a 0.1 0.7 X ] 122% I 24 st
Dolophifodas sp. [+] 0.0 0.0 ERR EAR 24 cf
Woemaldla sp, [} 0.0 0.0 EAR ERR 24 cf
Phllopatamidas 1} 0.0 0.0 ERA ERR 24 o
Ahyscophlla acropedas o 0.0 0.0 ERR ERA 1] or
Rhyacophlia Albaeta grp, 0 0.0. 0.0 ERR ERR 18 Pr
Ahyacophila Angelfta grp. o 3 4 o 7 0.1 Q.6 21 A53% ] [ pr
Ahyacophila Bettond grp. 22 57 25 26 183 1.1 11.1 16.1 145% 18 pr
Rhyacophila Biifa grp. b] 0.0 0.0 ERR ERR 18 pr
Rhyacophiia Brunnes gra. 10 11 ) 3 30 03 25 3.7 148% 1} 18 pr
Ahyacophila Caloradensis grp. 1} 0.0 0.0 EAR ERA 18 pr
Rhyacophlia hyalinats 2 1] [} 1 3 0.0 0.3 1.0 383% 1 18 pr
Rhyacophifa iranda 2 1 a i E:] 0.2 1.8 as 238% [} 18 pr
Ahyacophita Sibirica grp. 4] 1 2 4 0.0 0,3 0.8 245% 1 18 pr
Rhyzcophila tucula . 0 0.0 0.0 ERRA ERR 18 pr
Ahyecophifa vaceua 3 2 o o 5 0.0 04 1.5 3680% ] 18 pr
Rhyacophifa vepulsa 4 2 1 7 14 0.1 1.2 2.6 21% | 18 pr
Rhyscophifa Verrula grp. 1 0 4] 0 1 0.0 0.1 a.5 800% 1 18 pr
Rhyscophila sp. a 1 a 10 23 0.2 1.8 4.0 210% ] 18 pr
Trichoptaran pupag 1 0 2 2 5 0.0 0.4 1.0 230% I an unk

Other

Dipters .
Atharix sp. 0 0.0 0.0 ERA ERR 24 pr
Agathon sp. aQ 0.0 0.0 ERR ERR 2 &
Dloplopsis sp. [+} 0.0 0.0 ERA ERA 2 sc
Blepharicerdas ] 0.0 0.0 ERA ERA 2 SC
Ceratapogonidae 0 4 2 ] e 0.1 0.5 1.8 383% 1 108 pr
Chlronomidas 767 526 405 566 2284 18.4 186.7 150.5 BO% vl 108 -]
Cullcidas [+ .0 0.0 ERA ERR 104 cg
Obddas 4] 0.0 0.0 ERR EAR 108 <g
Chelffora sp. 1 0 4] 1 2 0.0 0.2 0.8 346% I 85 pr
Clinocora sp, 1 1} 4 7 0.1 08 1.7 283% | ;=] pr
Orsogeton sp. 5 : ] B <] B a5 0.3 28 3.3 113% 1} B85 pr
Umnophora sp. 0 0.0 0.0 ERR ERR 108 pr
Giutops rossf 0 0.0 0.0 ERA EAR 110 pr
Psychodidae 1 o 1 2 4 0.0 0.3 0.8 245% 1 a8 cg
Simulildae 1 1 o 4] 2 0.0 0.2 0.8 346% ] 108 of
Antocha sp. 13 B 6 ] 27 0.2 23 5.4 235% ] 24 cg
Dicranota sp. 7 2 2 1 12 0.1 1.0 2.7 271% i 24 pr
Hexutorna sp [} 2 1 a [: 0.1 0.5 13 258% i 38 pr
Pedicia sp. 0 0.0 0.0 ERR ERRA T2 pr
Malophllus sp. o 0.0 0.0 ERR ERR 72 unk
Pedicla sp 4] 0.0 0.0 EAR ERR as om
Tipula sp. 0 0.0 0.0 ERR EAR 38 om
Umnophifa sp. [} 0.0 0.0 ERR ERR 72 pr
Tipulidas 0 0.0 00 ERA ERR 72 unk

Colsoptera
Curculionldae 0 0.0 [1X4] ERAR ERR nn sh
Hydatfcus sp. o 0.0 0.0 ERRA ERRA 72 pr
Dythacidae D 0.0 0.0 EAR ERR 72 pr
Clopteimis sp. 0 a.0 a0 ERR EAR 104 cg
Exbiraphia sp. 0 D 0 1 1 0.0 0.1 0.5 600% | 104 cg
Heterlimnius sp, S 5 12 [} 28 0.2 23 3.4 144% [} 14 cg
Lara sp. 4] 1 1] ] A 0.0 a1 0.5 600% I 104 r ]
Narpus sp. 0 0.0 0.0 ERA EAR 104 o5
Optiosaraus sp. 0 0.0 0.0 ERA ERR 104 cg
Rhizelmis sp. 0 0.0 0.0 ERR ERR 104 cg
Stenalmis sp. 0 0.0 0.0 ERR EAR 104 g
Zaltrovia sp. o 0.0 a0 ERA ERR 104 -eg
Elmldas o 2 1 0 3 0.0 0.3 1.0 383% t 104 cg
Brychius sp, L] 0.0 0.0 ERRA £RR 54 5C
Hallplus sp, [} 0.0 0.0 ERR ERR 54 sC
Hallplidas o 0.0 0.0 ERR ERR 54 unk

C-20



No.7-Macroinvertebrate Data--Montanare Project, October 1994, Libby Creek (L10, L9, L1--12 Hess samples)

Tota! Numbar In Each Repllcata Sum ol

Taxa Rep. 1 Pep, 2 Rep. 3 Rep, 4 Rep. %RA Mean SLDsv. %CV  AC 1Q FFG

Hydrophliidas [ 0.0 0.0 ERR ERA 72 pr
Misceollanecus
Corlxidaa 1] 0.0 0.0 EAR ERR 108 unk
Gemidae 1} 0.0 0.0 ERA ERR 72 pr
Hemlptera 0 0.0 0.0 ERR ERR T2 unk
Lepidoptera 0 0.0 0.0 ERA ERAR nn sh
Annelida{Oligochaeta) 7 -] 10 7 33 0.3 2.8 1.5 55% /] 108 g
Annelida{Hirudinea) 0 0.0 0.0 ERR ERR 108 pr
Mollusca-Sphaeridas 0 0.0 0.0 ERR EAR 108 cg
Peiecypoda o 0.0 0.0 ERR ERA 108 of
Lymnaea sp. Q 0.0 0.0 ERA ERA 108 cg
Hellsoma sp. ] 0.0 0.0 ERR ERR 108 sc
FPhysa sp. <} 0.0 0.0 ERA ERR 108 cg
Gastropoda o 0.0 0.0 ERA ERR 108 5C
Hydracarina 28 24 14 10 74 0.8 8.2 7 125% n 108 pr
Nematoda 4 1 o 1 8 0.1 0.5 1.7 346% L} 108 om
Ostracoda 1] [1X1} 0.0 ERA ERR 106 cg
Turbellaria az 83 24 18 137 1.2 11.4 200 175% W 108 =]
2814 11895

TOTALS R L rg 383 2191

TOTALNUMBER = 11685

MEAN NO. = 975
= 5687

EFT% = 77.4%
EPTTAXATOTAL = 52
BAET/EPHEM = 0.07
EFTICHIRON = 4.00
SCTOTAL = 4397
SC% = 427%
SHTOTAL = 881
SH% = 7.5%
CGTOTAL = 4243
CG%a 38.3%
CFTOTAL= 573
CF% = 4.8%
PRTOTAL = 937
PR% = BO%

Q
=
3
g
z
il

-

OM% = 0.1% °
UNKTOTAL = 57
UNK% = 05%
SCCF = B.72
S8CI{SG+CF) = 0.897
SCITOTAL = 0,427
SHTOTAL= 0075
CGfTOTAL = 0,363
CFTOTAL= 0.048

EPHEM TOTAL= 4473

EFHEM %= 38.2%
PLEC TOTAL= 2209
PLEC %= 18.7%
TRIC TOTAL= 2275
TRIC %= 19.5%

OTHER TOTAL= 2648
OTHER %= 22 6%

DOMINANT TAXA:
1—Clnygmula sp.—25.8%
2=Chironomidas—18.4%
3—{Glossosoma sp.~7.6%
4-Taonlonema sp.—7.6%
E—Sweltsa/Suwallia sp.—3.6%
8-Rhithrogena sp.~3.4%
?-Hydropsyche sp.—3.1%
8—-Apmylea 5p.—~3.1%
8~Zapada columblana—3.0%
10--Bastis sp.—2.8%

ABUNDANCE CLASS TOTALS:
 457%
I= 15.7%
M- 12.6%
V- B.6%
V- BE%
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No.8-Macroinvertebrate Data—-Montanore Project, October 1994, Libby Creek (L10, L9, L1-3 Kick samples)

Total Numkar In Each Replicals Sum of
Taxa Pep. 1 Rap. 2 Rep. 3 Rep. 4 Rep. %RA Mean S5tDev. "GV AC TQ FFG
Ephemoroplers
Bastls sp. 262 262 2.2 87.3 EAA ERA Wil 72 cg
Diphetor sp. a 0.0 0.0 ERA ERR Tz o
Caudataliz sp. 2 2 0.0 0.7 ERR ERA 1 48 cg
Catdatella edmends! 0 0.0 0.0 ERR ERR 40 cg
Caudatelia frystrix ] 0.0 0.0 ERAR ERR 48 cg
. coloradenysifiaviiinea 1) £.0 0.0 EAR ERR 18 cg
Drurelis dodds] ] 38 0.5 127 ERA ERR W 4 cg
Drunedla grandls 0 0.0 0.0 ERR ERAR 24 cg
Drunella spinfera -] e 0.1 a.n ERR ERR ] 24 pr
Deunsila sp. . 0 0.0 Q.0 ERR ERR 48 -]
Ephemeralla sp. 0 0.0 0.0 ERR EAR 48 e
Sarruialla sp. o 0.0 0.0 EAR EAR 48 g
Serrstalia sp.[Ephemersila sp. 0 0.0 0.0 ERA ERR 48 -]
Ephsmersliidas 282 252 3.z 87.3 EAR EAR VI 48 cg
Cinygma sp, a 0.0 0.0 ERR ERR 48 sc
Claygmusa sp. 2821 2821 a3 873.7 ERA ERR X 21 %
Epsorus sp. 14 14 0.2 4.7 ERRA ERR - I 21 =
Haptagerva sp. L/ 0.0 0.0 ERR ERR 48 G
Leuciocuta sp, 1} 0.0 0.0 ERR ERR 48 st
Nixe sp. Q 0.0 0.0 ERRA ERR a8 sc
Levemeuta sp./Nixe sp, 0 0.0 0.0 ERAR EPRR 48 sC
Rhthiogera sp. 218 218 2.7 727 ERR ERR Vi 21 cg
Heptageniidas 1] 0.0 0.0 ERR EAR a8 sC
Pareleptopliebla sp. 238 238 20 703 ERA EAR I 24 cg
Amalahis sp. 87 a7 11 20.0 ERA ERR v 44 cg
Plocopiera 1] 0.0
Capniidas &8 68 0.8 27 ERA EAR V 32 sh
Kathmperia pardita o 0.0 0.0 ERRA ERR 24 cg
Swallsa/Suwallla sp. 1689 1689 21 58.3 EAR EAR W 24 B
Chioropaviidas 0 0.0 0.0 ERR ERA nn pr
Dosparia augusta 25 25 0.3 a3 ERRA ERR W 18 sh
Paralouctra sp. [+ 0.0 0.0 ERR EAR 18 sh
Perfomyla sp. ] 0.0 0.0 ERR ERR 18 sh
Leuctidas 3 3 0.0 1.0 ERR ERRA ] 18 sh
Capnildas/t euctridas 0 oo 0.0 EAR ERR az2 sh
Amphinermura sp. [1] 0.0 0.0 ERB ERA 4 sh
Malenka sp. 0 0.0 0.0 ERR ERRA a8 sh
Neimotira sp. 1] 0.0 00 ERR ERR 24 sh
Visoks cataractae 14 14 0.2 4.7 ERR ERAR ] a8 sh
Zapads cinctipes 92 g2 1.4 30.7 ERA EAR V 16 sh
Zapada columblana 388 309 4.8 128.7 ERRA ERR vin 15 sh
Zapada sp. B7 B7 1.1 200 ERR ERR v 18 sh
Nemouridas 0 oo 0.0 EAR ERAR a6 sh
Yoraporia brevis 43 43 0.5 149 ERR ERR W 12 sh
Acroneuria abnormis [} 0.0 0.0 ERR ERRA -] pr
Claassen/a sabufosa 1] 0.0 0.0 EAR ERR 8 pr
Dorvneuria theodora 10 10 o1 a4 EAR ERA 0 18 pr
Hasperoperfa pacifica o 0.0 0.0 ERAR ERR 18 pr
Petildae 17 7 0.2 8.7 ERR ERA ] 24 pr
Cultus sp, 1] 0.0 0.0 ERR ERR 12 pr
Isopetia sp. 0 0.0 0.0 ERR ERA ° 24 pr
Kogoius modastus 4] 0.0 0.0 ERR ERR 18 pr
Magarcys sp. 28 28 0.4 8.7 ERR ERR v 24 pr
Salvena braafey! 3 3 0.0 1.0 ERRA EAA t 48 pr
Shwala sp. " 11 01 a7 EAR ERR ([} 18 pr
Pedodidas 56 56 0.7 187 ERR ERR v 48 pr
Preronarcelia sp. [} 0.0 0.0 ERR ERR 24 sh
Ploronarcys sp. 0 0.0 0.0 ERR ERRA 24 sh
Doddsia oocidantalls o 00 o0 €AR ERR 24 )
Taanknema 5p. 827 e27 77 209.0 ERAR ERR Vil 48 ¢
Tasnlopterygidas [} 0.0 0.0 ERA ERA 48 sh
Trichoptems 0 0.0
Amlocentrus sp. [} 0.0 0.0 ERR ERR 24 <
Brachycentrus ap. 2 2 0.0 0.7 ERR EAR I 24 o
Brachyrantridae 1 1 0.0 0.3 ERR ERR | 24 unk
Micrasama sp. 14 14 0.2 47 ERR ERRA mn 24 sh
Agupotus sp. [ 0.0 0.0 ERR ERR 24 5C
Amagapetus sp. a9 ag 0.5 13.0 ERR EAR v 24 st
Glossosorma sp. 618 618 7.8 208.0 ERR ERRA Vil 24 SC
Gilpssosomatidan 1] oa 0.0 ERA ERR 24 sc
Arctopsyche grandls 8 8 0.1 20 ERR ERR ] 18 -]
Hydrapsyche sp. 167 187 21 55.7 EAR ERR W 108 o
Parapsyche slsis 46 a8 0.6 16.3 ERR ERR '] 6 of
Hydropsychidae 65 65 [=R:] 217 ERA ERA v 108 o
Agraylea sp. 218 218 27 72.7 ERR ERR i 108 og
Hydroptifa sp. ] 0.0 0.0 ERA ERR 108 ]
Ochrotrichia sp. 1) 0.0 0.0 ERR ERR 108 g
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No.8--Macroinvertebrate Data--Montanore Project, October 1994, Libby Creek (L10, L9, L1-3 Kick samples)

Total Number In Each Replicats Sum of
Taxa Aep. 1 Rep. 2 Aep. 3 Rep. 4 Rep. %RA Mean StDev. %CV AC TQ FFG

Oxyethira sp. 0 0.0 0.0 ERR £RAR 108 cg
Lepidostorma sp. [} 0.0 0.0 EAR ERR 18 sh
Apatarda sp. 2 2 0.0 0.7 ERR ERR i 18 -]
Chyrandra centralis 2 2 4.0 0.7 ERR ERR | 18 sh
Crymockia sp. o 0.0 0.0 ERAR ERA 108 sh
Dicasmoacus sp. 0 0.0 0.0 EAR ERR 24 om
Ecclisomyls sp. 2 2 0.0 0.7 EAR ERR 1 108 om
Hesperophylax sp. 0 0.0 0.0 ERR ERR 108 om
Umnephifus sp. ] 0.0 0.0 ERR ERA 108 sh
Onocosmoecus sp. o 0.0 0.0 ERR ERR 18 om
Psychoglypha sp. | o 0.0 0.0 ERRA ERR 24 om
Pycropsyche guttiter 0 0.0 0.0 ERR ERR 72 sh
Umnephllidae 60 80 0.7 20.0 ERR EAR v 108 unk
Neophylax sp. 28 26 0.9 8.7 ERR ERA I 24 sc
Neothramma alicla -] ] 0.1 20 ERA ERR 1] a s
Olgophlebodas sp. 10 10 0.1 a3 ERR EAR N 24 sc
Dolophilodas sp. [} 0.0 0.0 EAR ERA 24 cf
Wormaldfa sp. [+] 0.0 0.0 ERR EAR 24 of
Phifopotamidee 0 0.0 0.0 ERA ERR 24 -
Rhyacophifa acropedes 0 0.0 0.0 ERR ERR 13 pr
Rhyacophila Alberta grp. ] 0.0 0.0 ERR- ERA 18 pr
Rhyacophita Angelfta grp. o 0.0 0.0 ERR ERA 18 pr
Rhyacophiia Bettend grp. 131 i3 1.8 47 ERA ERR i 18 o
Rhyacophila Biita grp, ] 0.0 0.0 ERA ERR 18 pt
Ahyacophila Brunnee grp. 62 a2 08 20.7 £ERR ERRA 18 pr
Ahyacophlla Coloradensls grp. 1] 0.0 0.0 ERR ERR 1B Pr
Rhyacophita hyalinata a a 0.0 1.0 ERA ERR ] 18 pr
Rhyacophlta lrands a 8 0.1 3.0 ERR ERR H 18 Br
Ahyacophils Sibirca grp. 0 0.0 0.0 ERR ERR 18 pr
Ahyacophifa tucula 0 0.0 0.0 ERR EAR 16 pr
Ahyacophlla vaccua [+ 0.0 0.0 ERA ERR 18 pr
Rhyncophila vopulsa 12 12 1 4.0 ERR ERR m 18 pr
Ahyacophila Vamula gre. 0 0.0 0.0 EAR ERA 18 pr
Rhyacophifa sp. 58 56 0.7 18.7 ERR EAR v 18 4
Trchopteran pupae 3 a 0.0 1.0 ERRA ERA I nn unk

Other 1] 0.0 )

Dipters o 0.0
Atherix sp. 1} 0.0 0.0 ERR EAR 24 o
Agathon sp. ] 0.0 0.0 ERA ERA 2 sc
Dioplopsls sp. a 0.0 0.0 ERR ERR 2 s¢
Blepharicendas ] 0.0 0.0 ERR ERR 2 s
Cemtapogonidae 1 1 0.0 0.3 ERR ERA ! 108 pr
Chironomidae 785 785 8.7 261.7 ERR ERA X 108 cg
Culicidas 0 0.0 0.0 ERR EAR 108 cg
Dbddae 0 0.0 0.0 ERR EAR 108 cg
Cheilfera sp, 0 0.0 0.0 ERR £RAR 95 pr
Clinocera sp. 4 4 0.0 1.3 ERR ERA i a5 pr
Craagealon sp a 3 0.4 103 ERR ERRA v a5 Pr
Limnephors sp. 0 0.0 0.0 ERR ERR 100 pr
Giutops rossf o 0.0 0.0 ERR ERR 110 pr
Psychodidas 1 1 0.0 0.3 ERR EAR 1 36 -]
Stimullidae 1 1 0.0 0.3 EFRA ERA 1 108 o
Arloche sp. a4 64 0.8 21,3 -ERR ERR ¥ 25 cg
Dicranots sp. 7 7 0.1 23 ERR ERR It 24 pr
Hexaloma sp. 4 4 [1R1] 1.3 ERR ERA 1 36 pr
Peadicla sp. 2 2 0,0 0.7 ERR ERR 1 72 pr
Molophilus sp. 0 0.0 0.0 ERR ERR 72 unk
Pedicla sp. [} 0.0 [oX] ERR ERR 38 om
Tiputa sp. [} 0.0 0.0 ERR ERR a8 om
Limnophila sp. 0 0.0 0.0 ERR ERR 72 pr
Tipulidas 0 0.0 0.0 ERRA ERR 72 unk

Coleoplern o 0.0
Curculionldae 0 0.0 0.0 ERR EAR nn sh
Hydatious sp. L] 0,0 0.0 ERR ERR 72 pr
Dytlscidan 0 0.0 0.0 " ERA ERR 72 pt
Crepisim!s sp. L] 0.0 0.0 ERR ERA 104 ©f
Dublmplia sp. a 0.0 0.0 ERA ERR 104 o
Heterlimnius sp. 26 26 0.3 8.7 ERRA ERR N 104 g
Lara sp. 2 2 0.0 0.7 ERA ERR 1 104 cg
Narpus sp. o 0.0 0.0 ERR ERR 104 cg
Optioservus sp. [s] Q.0 0.0 ERR ERA 104 cg
Rhizalmis sp. 0 0.0 0.0 ERR ERR 104 g
Stonalimis sp. [H] 0.0 0.0 ERA ERR 04 =]
Zaitzavia sp. o 0.0 0.0 ERR ERA 104 cp
Elmidas 4 4 0.0 1.2 ERR EAR |} 104 =+
Brychius sp. 0 0.0 0.0 ERA ERR 54 st
Hatiplus sp. [ 0.0 0.0 ERA ERR 54 s
Hallpiidas [} 0.0 a0 ERA ERR 54 unk
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No.B-Macroinvertebrate Data~Montanore Project, October 1994, Libby Craek (L10, L9, L1--3 Kick samples)

Tolal Replicate Sum of

Taxa Rep. ¥ Rep. 4 Rep. %AA Mean S5t Dey. %CV AC TQ FFG

Hydrophllidas 0 0.0 0.0 ERR ERR 72 pr
Miscsilanocus 1] 0.0
Caolbldae 0 0.0 0.0 EAR ERR 108 unk
Germidan 0 0.0 0.0 ERR EAR T2 pr
Hemiptera 0 0.0 0.0 ERR ERR 72 unk
Lepldoptara 0 0.0 0.0 ERR ERR nn sh
Annelda[Oligechacta) a8 38 0.5 w27 ERR ERA v 108 cf
AnnslidaHirudinea) 0 0.0 0.0 ERR ERR 108 pr
Mollusca-Sphasridas o 0.0 0.0 ERR ERR 108 o
Pelecypoda 1+ 0.0 0.0 EAR ERR 108 o
Lymnsaa 3p. 1] 0.0 0.0 ERA ERR 108 cg
Heiisoma sp. 4] 0.0 0.0 ERA ERR 108 SC
Physasp. +] 0.0 0.0 ERR ERR 108 <g
Gastropoda 0 0.0 0.0 ERR EAR 108 sC
Hydtecarina 84 B4 1.0 28.0 EAR ERR v 108 <4
Nemalpda 4 4 0.0 1.3 EAR EAR I 108 om
Ostracoda 1] 0.0 0.0 ERA ERA 108 cg
Turbslara 11 11 1.4 3r.0 ERR ERR vi 108 cg
TOTALS 2123 o 8123

TOTALNUMBER = 8123
TOTAL TAXA = &7
MEAN NO. = 2703

STD {N-1) = 0
WCOEF.VAR = 00
% SEMEAN = o
SHANNON DIV. = 000x
SEN.RATIO = 00
EPTABUND = 6854

EPT % = 85.6%

EPTTAXATOTAL= 50

BAET/EPHEM = 0.07
EPT/CHIFON = 8.86
SCTOTAL = 3B62

SC% = 40.8%

SHTOTAL = 737

SH% = 8.1%

CGTOTAL = 2358
CG %= 20.0% .
CF TOTAL = 287

CF% = 3.5%
PRATOTAL= 710
PA% = B7%
OMTOTAL= &
OM% = 0.1%
UNKTOTAL = 64
UNK % = 0.8%
SCICF = 13.81

EPHEM TOTAL= ars1

EPHEM %= 48.2%
PLEC TOTAL= 1643
PLEG %= 20.2%
TRIC TOTAL= 1580
TRIC %= 18.2%
OTHER TOTAL= 1169
OTHER %= 14.4%
DOMINANT TAXA:
1=Cinygmula sp.~32.3%
2-Chironomidae-8.7%

3-Taenlonema sp.~7.7%
4-Glosspsoma sp.—7.6%
5-Zapada columblan—4.6%
G~Ephamerellidas—3.2%
7-Baetls sp.~2.2%
8-Paraleptophlebla sp.~2.6%
£-hRhithrogena sp.-2.7%
10-Agraylea sp.—2.7%

ABUNDANCE CLASS TOTALS:

- 28.4%

I~ 10.4%

- 9.0%

V- 149%

V- 18.4%

V- a.0%
Vi- 7.5%
Vill-  4.5%
- 1.5%

X~ 1.5%
total= 100%
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