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I. INTRODUCTION

A. Purpose
The Montanore aquatic biological monitoring program was initiated by
Noranda Minerals Corp. (Noranda) as part of its requirements fc;r on-
'going environmental assessment of the Montanore mining project in
northwestern Montana. Environmental studies in the project area began
in 1988 with an aquatics baseline inventory for what was then called
the Montana Project. A pre-mine macroinvertebrate monitoring program,
begun in 1990 by Western Technology and Engineering, Inc (Westech), was
expanded to include periphyton monitoring in 1991, This 1991
biological monitoring program addressed the following objectives:

o] document seasonal physical features of each sampling
station and watch for any noticeable perturbations during
sampling episodes;

o document the seasonal diversity and relative abundance of
-macroinvertebrate species and periphyton populations present
at each sampling station;

o doémnent seasonal fluctuations in sediment accumulation at
the sampling stations;

o compare the monitoring data with the applicable previous
baseline and monitoring data to depict any significant
annual fluctuations;

o] make recommendations for future monitoring needs.



B. Location of the project area
The Montanore Project is located south of Libby in Lincoln and Sanders
Counties. Streams sampled for the 1991 monitoring effort included
Libby Creek, Ramsey Creek, Poorman Creek, Bear Creck and Little Cherry
Creck. A camplete description of the project area is contained in the
baseline report. A specific description of sites sampled in 1991

appears in a later section of this report.

cC. Acknowledgements ard personnsl
The 1991 Montanore Project biological monitoring program wés funded by
Norarnda, Inc. Doug Parker, Noranda-Missoula, provided input on the
program and coordinated inter-agency communication. rDan Meyers
administered the contract from the Libby office. Susan Feeback,
Noranda-Libby, assisted with field work and provided information on
access to sample sites. Erich Weber, Helena, oconducted the periphyton
analysis and interpretation; portions of his report to Westech are
excerpted for this report. Bob Wisseman, Oregon, provided opinion on
macroinvertebrate identifications. Patrick Farmer assisted with spring
field work and an assessment of fisheries habitat. Kim Rieser assisted
with field work and lab analysis. Tan Butts assisted with 1lab

analysis.
II. METHODS--MACROINVERTEBRATES

A. Sampling

The seven stations sampled in 1990 were again sampled in 1991. In



addition, a reference station was added on Bear Creek (Figure 1).

In April one of the Little Cherry Creck samples was lost leaving a
total of 39 samples for that period. In August, stream depth at the
Little Cherry Creek station was too low to sample with the Hess net and
only the kick net sample was collected for a total of 36 samples for
that period. In October, five samples were collected at all eight
stations giving 40 samples for the fall period. A total of 115

macroinvertebrate samples were collected from the project area in 1991.

At each station, four samples were collected with a Hess stream bottaom
sampler equipped with a 500 micron mesh net and a Dolphin plankton
bucket attached to the end of the net. Much of the substrate of
streams in the project area consists of boulders too large to be |
contained in a Hess net sample. In an effort to sample this excluded
portion of the habitat, a fifth sample was collected using a 500 micron
mesh kick net. A timed-traveling method of oollecti.ﬂg was used for the
kick net. The net was placed in the stream and organisms were
dislodged from the substrate immediately in front of the net for 20
seconds. This procedure was repeated twice more for a total of 60
seconds of collecting time. Samples were preserved in the field with

10% formalin and transported to the Westech lab for analysis.

During the collecting period physical characteristics including air and
water temperature, stream width and depth and sediment deposition were

also noted.
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B. Identification and analysis
In the lab, samples were poured into a white pan and all organisms,
visible to the naked eye and then to an illuminated magnifying (.75x)
lens were separated from the debris anxd stored in 70% ethanol. The
organisms were then placed in a watch glass ard examined under a Bausch
and Lomb SterecZoom 7 dissecting microscope, identified and counted.
The entire sample was counted, even for the kick samples which averaged

1024 organisms/sample, so that rare taxa were not overlooked.

Specimens were identified to the lowest practical taxon possible
depending on stage of development and physical condition of the
organisms. A number of keys, listed in the References, were used in
the identification process. Representatives of taxonomically
questionable species were sent to Bob Wisseman, Oregon for verification

of identifications.

Raw counts of taxa found in each sample were used in a lotus progrém
for several statistical calculations. Those metrics are presented in
worksheets in the appendices and/or tables of this report. The
significance of those statistics is the basis for the following

results, discussion and conclusions.

III. METHODS--PERTPHYTON

A. Sampling

A composite periphyton sample was collected from each station during



each sampling period. A small pocket knife was used to scrape algae
and diatoms from a variety of substrates. An effort was made to sample
all forms of periphyton in approximately the same proporticon to one
another as they appeared to occur at the sampling site. The scrapings
were preserved with Lugol's sclution and the samples kept cool until
analysis. The samples were delivered to Erich Weber, Helena foi'

analysis.

B. Identification and analysis
A subsample of periphyton material was placed in a welled slide and
scannad at 100X, 200X, and 400X. All non-diatom algae were identified
to genus and the relative abundance of each taxa estimated using the
following system:

- R (Rare): Fewer than one cell per microscope field at 200X, on

the average.
- C (Comwon): At least one, but fewer than five cells per field

" of view.

VC (Very Common): Between 5 and 25 cells per field of view.

A (Abundant): Greater than 25 cells per field, but numbers

within limits reascnably counted.

VA (Very Abundant): Number of cells per field too numerous to

count.

A sample for diatom analysis was prepared by oxidizing the sample with
concentrated sulfuric acid and potassium dichromate. The sample was

washed and a subsample of the cleaned material dried onto a cover slip.



A permanent slide was prepared with Hyrax mounting medium.

The mounted diatom sample was scanned at 1000X (oil inmersion) and ail
diatoms identified to species. The percent relative abundance of each
diatom species was calculated when possible from a random count of 350-

400 frustules. Statistical calculations were made using a Iotus

program.
IVv. RESULTS

A. Description of sampling stations
Elevation at the sampling stations is approximately 3500'. An average
annual precipitation of 80-90 inches in the Cabinet Mountains provides
runoff for the streams. Streamside vegetation is relatively dense at
all stations and consists mostly of Douglas fir, grand fir, red cedar,
lodgepole pine, subalpine f:i_;: and western larch with some cnttom_uood,

alder and willow and a dense urderstory of shrubs and grasses.

With the exception of the Little Cherry Creek station, all sites are
characterized by cool, clear water flowing over ‘a boulder/cobble
substrate. Physical features for each station during the three

sampling periods are presented in Table 1.

The Little Cherry Creek station is located below an abandoned logging
operation. Banks are steep and abundant sediment is contributed to the

stream from the disturbance. Minimal flow of this little stream serves



Table 1. Physical features at the Montanore Project aquatic sampling
stations, 1991.

Alr Temp.°F Water Temp.°F width* (Mean"') Depth™ (Mean®) Embeddedness
AFRIL
LIiO a0 39 15-25(20) 4-30(14) 5%
LS 34 42 20-35(20) 2-24(14) 15%
L3 43 42 15-35(25) 2-36(24) 10%
L1 43 43 60-75{68) 4-30(20) 10%
Ra2 52 42 20-35{25) 2-24(12) 7%
Po2 45 40 20-35(23) 4-24(16) 5%
Lcl 42 40 6~20(10) 2-20{(10) 30%
Be2 46 42 40-70(60) 2-10(6) 12%
AIGUST
L10 72 50 20-30(25) 7-22(18) 1-5%
L9 70 50 20~30(25) 6-20(15) 1-5%
L3 49 52 20-40(25) 8-30(20) 1-5%
Ll 64 58 60-75(65) 6-25(15) 1-5%
Ra2 58 52 20-35(25) 4-20(12) 1-5%
Pol 61 52 20-25({22) 4-20(15) 1-5%
LCl1 65 53 2-6(3) 2-12(8) 0%
BeZ 58 53 40~-65(50) 6-20(12) 1-5%
OCTORER
L10 36 41 5-20(12) 3-22{10) 1-5%
L9 a7 43 5-28(12) 4-24(14) 5%
L3 ao 42 12-25(15) 6-20(15) 1-5%
L1 32 41 12-27(18) 6-18(14) 1-5%
Ra2 as 42 10-30(12) 4-22(1%5) 5%
Pol 35 41 4-15(9) 3-12(7) 1-5%
LCl 36 . 41 - 3-9(5) 2-10(6) 20%
Be2 kl:} 42 8-18{10) 4-18{(12) 1-5%
to accentuate the sediment impacts at the Little Cherry Cresk station.

B. Macroinvertebrates
1. population camposition and density
Table 2 lists the 81 macroinvertebrate taxa collected from the project
area in 1991. Ten more taxa were collected in 1991 than in 1990.
Total number of macroinvertebrates found at each station is presented

in Appendix A for May, Appendix B for August and Appendix C for
October.



Table 2, Aquatic macroinvertebrates
Project area, 1991.

ocollected from the Montanore

family

genus/species

EPHEMEROPTERA

PLECOPTERA

TRICHOPTERA

Baetidae

Ephemerellidae -

Heptagexﬁidae

Leptophlebiidae
Siphlonuridae

Capniidae
Chloroperlidae

Leuctridae

Nemouridae

Peltoperlidae
Perlidae

Perlodidae

Taeniopterygidae

Brachycentridae
Glossosomatidae

Hydropsychidae

Baetis sp.
Caudatella hystrix
Drunella coloradensis/
flavilinea
Drimella doddsi
Drunella spinifera
Ephemerella sp.
Serratella sp.
Cinygmula sp.
Epeoriis sp.
Heptagenia sp.
Rhithrogena sp.
Paraleptophlebia sp.
Ameletus sp.

JImmature
Kathroperla perdita
Sweltsa/Suwallia sp.
Despaxia augusta
Paraleuctra sp.
Perlomyia utahensis

- Immature

Nemoura sp.

Visoka cataractae
Zapada cinctipes
Zapada columbiana
Immature

Yoraperla brevis
Doroneuria theodora
Hesperoperla pacifica
Immature

Isoperlia sp.
Megarcys sp.
Setvena bradleyi
Skwala sp.

Immature

Taenionema sp.

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



Table 2.

(cont.)

order

family

genmus/species

ANNELIDA
COLEOPTERA

COLLEMBOLA
DIPTERA

HYDRACARINA
MOLIUSCA
NEMATODA
TURBELLARTA

Hydroptilidae

tepidostunatidae
Lirnmephilidae

Philopotamidae
Rhyacophilidae

Pupae

Elmidae

Blephariceridae
Ceratopogonidae
Chironomidae
Empididae
Simuliidae
Tipulidae

Immature
Agraylea sp.
Ochrotrichia sp.
Iepidostoma sp.
Ecclisomyia sp.
Neothremma alicia
Oligophlebodes sp.
Immature
Wormaldia sp.
Rhyacophila Angelita qrp.
Rhyacophila Betteni grp.
Rhyacophila Bifila/
Coloradensis grp.
Rhyacophila Brunnea grp.
Rhyacophila Hyalinata

arp.
Rhyacophila Iranda grp.
Rhyacophila Sibiricagrp.
Rhyacophila Vaccua grp.
Rhyacophila vepulsa
Rhyacophila verrula
Rhyaccphila sp.

Heterlimmius sp.
Lara sp.

Narpus sp.
Immature

Agathon sp.

Oreogeton sp.

Antocha sp.
Dicranota sp.
Hexatoma sp.
Pedicia sp.
Tipula sp.

10



Annual totals of taxa for all sampling stations are listed in Appendix
D. A total of 49,099 benthic organisms were collected with the 115
samples for a mean number of 427 organisms/sample. This total is about
five times the number of organisms collected in 1990. The kick samples

accounted for 24,586 (50%) of the organisms collected.

Mayflies (Ephemercoptera) were again the predominant group in the
project area and made up 56.2% of the total organisms collected.
Rhithrogena sp. was the most abundant mayfly (14.0%). Stoneflies
(Plecoptera) acocounted for 32.9% of the total. Taenionema sp. was the
most abundant stonefly (20.8%). Caddisflies (Trichoptera) accounted
for 6.9% of the total. Immature Hydropsychids were the most frequently
found Trichopteran (3.1%). The Other category made up 4.0% of the
total; chironomids were the most abundant Other organism and made up

2.1% of the total benthic organisms collected.

Seasonal occurrence of the four major groups of benthic organisms is
presented in Table 3. Highest density of macroinvertebrates/station
occurred in October at all stations. Mayflies were the dominant group
at each station for each sampling period except in October at one Libby
Creck station, L9, and at the Poorman, Ramsey and Bear Creek stations
where stoneflies were the predaminant group. The majority of those
stoneflies were the winter stonefly, Taenionema sp. ‘This shift in
family dominance was most noticeable at the Libby Creek station, L9
where 64.1% of the organisms collected in October were Taenionema sp.

At the other three stations, Taenionema sp. accounted for 46.4%, 31.3%,

11



Table 3. Seasonal composition of macroinvertebrates from the
Montanore Project area, 1991.

Total Percent of '1'ota1
Station Organisms Ephemeroptera Plecoptera Trichoptera Other
SPRING

L10 823 69.3 14.6 2.8 13.4
L9 190 75.8 15.3 3.2 5.8
L3 669 - 76.7 14.4 0.6 8.4
L1 873 81.3 8.4 5.4 4.9
LC1* 167 70.7 20.4 4.2 4.8
Pol 669 65.5 25.6 3.3 5.7
Ra2 1261 72.7 15.0 2.7 9.5
Be2 1365 82.3 11.4 3.9 2.4
6047
SUMMER
L10 1967 54.1 ! 23.2 2.9 19.8
LS 1793 79.6 11.5 2.2 6.7
L3 2230 81.8 6.1 5.2 6.9
Ll 2037 83.1 6.0 4.0 6.8
LC1* - 580 43.8 32.2 15.3 8.6
Pol 2137 83.5 11.1 2.1 3.3
Ra2 1483 71.8 20.0 4.5 3.6
Be2 2439 B2.5 12.6 2.4 2.5
14726
AUTUMN
L10 3063 60.9 25.0 10.6 3.5
L9 4458 12.7 73.4 13.1 0.8
L3 3689 61.5 29.7 7.5 1.3
L1 4454 51.5 43.2 4.7 0.7
IC1 893 46.8 25.3 14.9 13.0
Pol 4869 34.0 55.4 9.8 0.9
Ra2 2722 41.2 47.3 9.5 2.0
Be2 4178 40.0 49.7 8.9 1.4
28326 :

*spring = 4 sanples, summer = 1 kick sample

12



and 35.7% respectively of the total organisms collected (Figure 2).

In comparing data from the monitoring stations with the control station
on upper Libby Creek (L10} and the reference station on Bear Creek
(Be2), some differenves and similarities are notable. A downstream
increase in denSity of benthic populations on Libby Creek Vis to be
expected under "normal" conditions. However, in spring and summer 1991
at L9 below the mine, populations were suppressed compared to L10, L3,
L1, and Be2 but exceeded the densities at L3 and L1 in the fall (Table
4). Benthic densities at L9 were also suppressed, relative to those of
L10 and Be2, during the summer and fall sampling periods in 1988 and

during spring sampling, 1990.

The predominant organism in the spring of 1991 was the mayfly Cinygmila
sp. at the Libby Creek stations while Baetis sp. was the most abundant
taxa in Bear Creek. In the summer, total numbers were more similar
between the stations but the dominant organism varied from station to
station with L3 and L1 being most similar. During the fall, total
numbers increased substantially at L9 compared to L10 but were similar
to total densities in Bear Creek even though there were half again as

many Taenionema sp. at L9.

The lower Libby Creek stations and the Little Cherry, Poorman, and -
Ramsey Creek stations would be expected to, in general, reflect
conditions at the reference station on Bear Creek. However, density of

organisms was always lowest for the Little Cherry Creek samples.

13



Figure 2. Relative sbundance of benthos in the 'l\fbntanore

Project area, October 1991. (pink = Ephemeroptera,

blue = Plecoptera, green = Trichoptera, yellow =

Other)
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Table 4. A camparison of benthic populations at station L9 below the
Montanore Project mine on Libby Creek to control, reference
and downstream stations. '

STATION PREDOMINANT TAXA TOTAL NO. OF TOTAL

SPRING

Libby Crk., L10 Cinygmuala sp. 237 28.8

control station Epeorus sp. 188 22.8
above mine Baetis sp. 80 9.7
total organisms = 823
Libby Crk., L9 Cinygmula sp. 48 25.3
below mine Baetis sp. \ 37 19.5
Epeorus sp. 25 13.2
total crganisms = 190
Libby Crk., L3 Cimygmula sp. 207 30.9
downstream of Epecrus sp. 137 20.5
L9 Baetis sp. 72 10.8
total organisms = 669
Libby Crk., L1 Cinygmula sp. 261 29.9
downstream of Epeorus sp. 187 21.4
L3 Baetis sp. 112 12.8
: total organisms = 873
Bear Crk., Bel Baetis sp. 331 24.2
reference station Epeorus sp. 310 22.7
Cinygmula sp. 295 21.6
total organisms = 1365
SMMER
L10 Epeorus sp. 420 21.4
Rhithrogena sp. 373 19.0
Chironomidae 284 14.4
total organisms = 1967 '
19 Rhithrogena sp. 612 34.1
Epeorus sp. 327 18.2
Drunella doddsi 230 12.8
total organisms = 1793
L3 Baetis sp. 810 35.4
Rhithrogena sp. 569 24.8
total organisms = 2290
Ll Baetis sp. 673 33.0
Rhithrogena sp. 482 23.7
total organisms = 2037

15



Table 4 (continued)

STATTION PREDOMINANT TAXA TOTAL NO. % OF TOTAL
Be2 Drumella doddsi 657 26.9
Rhithrogena sp. 618 25.3
- Epeorus sp. 591 24.2
total organisms = 2377
AUTUMN
L10 Rhithrogena sp. 597 19.5
Epeorus sp. 455 14.9
Cimygmula sp. 451 14.7
Taenionema sp. 309 10.1
total organisms = 3063
L9 Taenionema sp. 2856 64.1
Epeorus sp. 325 7.3
total organisms = 4458
L3 Cinygmila sp. 885 24.0
Taenioncma sp. 808 21.9
Baetis sp. 742 20.1
total organisms = 3689
Ll Taenionema sp. 1594 35.8
Cinygnmula sp. 903 20.3
Baetis sp. 635 14.3
Rhithrogena sp. 517 11.6
total organisms = 4454
Be2 Taenionema sp. 1492 35.7
Rhithrogena sp. 611 14.6
Cimygmuila sp. 464 11.1
total organisms = 4178

16



Ramsey Creek had densities lower than the Bear Creek samples in the
summer and fall but had similar densities in the spring. Poorman Cresk
was the noticeable exception in the sbrjng with fewer organisms than
those collected from Bear Creek but was similar to Bear Creek in the

summer and fall.

The seasonal relative abundance of the most common benthic organisms
collected in 1991 are listed in Table 5. The stonefly Taenionema sp.
was the single most abundant organism in 1991 but only predominated
during the fall sampling pericd. The mayflies Rhithrogena sp., Baetis
sp., and Epeorus sp. were the most ubiquitous taxa appearing in 114,
112, and 103 of the 115 samples. Cimygmula sp. was the most abundant
spring organism, Rhithrogena sp. was the most frequently collected

summer taxa and Taenionema sp. was the most abundant autumn species.

2. functional feedinky groups

Benthic organisms collected from the project area were designated as
one of five possible functional feeding groups: shredders which are
large particle detritivores, scrapers which feed on periphyton,
filtering collectors which feed on particles in suspension, gathering
collectors which feed on deposited detritus and predators which feed

upon other invertebrates (Table 6).

Scrapers accounted for 50% of the total orgarﬁsms collected and
predominated the populations at nearly every station each sampling

period (Table 6). The exceptions were the prevalence of gathering

17



Table 5. Seasonal relat'ive abundance of the most common benthic
organisms in the Montanore Project area, 1991.

Taxa Family No. % of Total Sanples*

SPRING

Cinygmula sp. E 1499 24.8 39
Epeorus sp. E 1225 , 20.3 39
Baetis sp. E 1097 18.1 38
Driumella colo./flav. E 325 5.4 28
Sweltsa/Suwallia sp. P 301 5.0 33
Rhithrogena sp. E 254 4.2 39
SUMMER

Rhithrogena sp. E 3624 24.6 36
Baetis sp. E 2451 16.6 36
Epeorus sp. E 2409 16.4 35
Drumella doddsi E 2027 13.8 35
Sweltsa/Suwallia sp. P 827 5.6 35
AUTUMN .

Taenionema sp. P 10182 35.9 39
Cimygmula sp. E 3761 13.3 39
Rhithrogena sp. E 2987 10.5 39
Baetis sp. E 2693 9.5 38
Epeorus sp. E 1302 4.6 29
Hydropsychidae T 1301 4.6 36

*spring = 39 samples, summer = 36 samples, autumn = 40 samples
E = Ephemeroptera, P = Plecoptera, T = Trichoptera

18



Table 6. Relative numbers of functional feeding groups of
’ macroinvertebrates in the Montanore Project area, 1991.

STATIONS
APRIL L1D LY L3 Ll LCL Pal Ra2 Be2
shredders 44 7 22 37 26 114 119 100
collectors/
gatherers 165 70 125 152 42 170 3a3 392
collectors/
filterers 5 1] 4 ia 5 6 78 16
BECrapers 458 87 424 584 a0 293 366 765
predators " 102 23 45 46 14 70 20 79
others 49 3 49 16 Q 16 145 13
totals 823 190 669 873 167 669 1291 1365
STHMER
shredders 153 83 47 19 132 114 137 123
collectors/
gatherers 563 B54 1445 1336 235 960 441 700
collectors/ i
filterers 15 10 64 49’ 92 15 23 29
scrapers 580 572 456 aa3 13 841 640 1328
predators 122 170 172 119 79 77 202 211
others 534 104 106 131 9 136 40 48
totals 1967 1792 2290 2037 580 2137 1483 2439
ATTUNN
shredders 212 265 134 170 84 235 180 alo
collectors/
gatherers 921 137 1187 1272 224 792 715 1038
collectors/
filterers 130 413 90 173 o 349 133 121
scrapers 1264 3326 1948 2643 365 3180 1332 2249
predators 451 312 195 187 189 296 311 428
others as 5 137 9 27 17 50 141
totals 3063 4458 3689 4454 893 4869 2722 4178

19



collectors at the three lower tibby Creck, Poorman Creek arkl Little
Cherry Creek stations in summer. The stonefly, Taenionema sp., was the
most abundant scraper and accounted for 21% of the total organisms

collected.

The most abundant scraper in the spring samples was the mayfly .
Cimygmula sp. except at the Ramsey and Bear Creek stations where the

mayfly Epeorus sp. was the most abundant scraper.

In the summer samples the mayfly Rhithrogena sp. was the most abundant
collector gatherer at the Libby Creek (I19) and the Poorman Creek
stations. The mayfly Baetis sp. was most abundant at the other three
stations predominated by oollector gatherers. For the stations
daminated by scrapers during the summer, the mayfly Epeorus sp. was the
most prevalent at the upper Libby Creek station while the mayfly

Drunella doddsi was dominant at the Ramsey and Bear Creek stations.

In the autumn samples; dominated by scrapers, the stonefly Taenionema
sp. was the most abundant scraper at the Libby Creek stations, I9 and
L1, and at the Poorman Creek, Ramsey Creek, and Bear Creck stations.
The mayfly Epeorus sp. dominated scrapers at the upper Libby Creek
station, L10 while the mayfly Cinygmula sp. dominated at L3 and the

Little Chexxy Creek stations.

The most abundant shredder was the stonefly taxa Zapada sp. while

Sweltsa/Suwallia sp. was the most abundant predator. The most
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frequently found collector/filterer was the Hydropsychid caddisflies.

3. diversity/pollution sensitivity values

The Shannon-Weaver Diversity Index (SDI) is presented for each station
in Appendices A, B, and C. SDI's ranged from 2.2 at L9 in October to
3.8 at ICl in October. Only five stations, Poorman Creek and Bear
Creek in the summer and Libby Creek, L1 and L9 and Poorman Creek in the
fall, had SDI's less than three. An SDI of less than three is
considered indicative anly of organic pollution and on streams larger
than those in the project area and can be a deceiving metric on
smaller, less nutrient rich streams like those of the praoject area
(Platts, et al., 1983). For example, the high SDI of 3.8 was tabulated
for Little Cherry Creck which yielded benthic populations much lower in.

diversity and density than the other stations in the project area.

The tolerance quotient (TQ) assigned by Winget et al. (1979) is
presented with each taxa in the appendices. The number is used to
generally classify organisms in the project area according to some
degree of pollution intolerance. For example, the most abundant
organisms in the project area were scrapers. The predominant scrapers,
with TQ's ranging from 4-48, are somewhat more pollution sensitive than
the next predominant group, the gathering collectors, many of which

have a TQ of 72.

4. comparison of 1989-1991 data

Same minor changes in methodology and location of sampling stations
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have oocurred in the three years of aguatic monitoring for the
Montanore project. Because of the extremely low numbers of organisms
collected in 1990, even with the addition of two Hess samples, sampling
methods were changed in 1991. Four Hess samples were again collected
ard the fifth sample was a timed kick sample. The kick net was used to
sample substrate excluded by the Hess net and to increase sample size
since more substraté/sample is examined with this method. Both net
techniques were used because the Hess method is subject somewhat €o
less sampling variability and thus, may be relatively more
quantitative. However, every effort was made to also standardize the

kick net method and that data was also treated quantitatively.

A couple of the sampling stations, Libby Creek, L3 and Ramsey Creek,
RaZ2 were moved slightly in 1991 to avoid conflict with a private
landowner, All other stations were sampled in the same places as in

the previcus years.

Table 7 presents a comparison of the data for the last three years.
Seasonal data for 1989 is tabulated for summer and autumn 1988 and
spring 1989. Seasonal samples for 1990 and 1991 were collected within

the same year.

Though total numbers for the last three years cannot be strictly
compared because of changes in collecting methods, the data do
illustrate the extreme annual and seasonal variation of benthic

populations. A number of differences during the three years are
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Table 7. A camparison of some parameters fram the 1988-1991
aguatic monitoring programs for the Montanore Project.

1988-89% 1990 1931

net type/size - Hess 250 microns Hess 500 microns Hess & kick, 500 microns
sieved-600 microns :

samples/station 3 5 4 Hess, 1 kick
sample frequency three seasons three seasons three seasons
annual teotals E = 4410(36%) E = 6115(64%) E = 27.592(56%)
P = 366%(30%) P = 2286(24%) P = 16,166(33%)
T = 1288(10%) LT = 439(5%) T = 3,383(7%)
Q = 2990(24%) Q= 6&75(7%) Q= 1.958(4%)
12,357 9,515 49,099
mean no./fsample spring = 241 spring = 53 spring = 155
summer = 252 summer = 98 summer = 409
autumn =181 autumn =142 autumn = 708
mean = 231 mean = 100 mean = 427
seasonal density spring = 164% spring = 1602 spring = 6.047
summexr = 1939 summer = 2935 summer = 14.726
autumn = 1119 autumn = 4978 autumn = 28,326
seasonal mean spring = 240 spring = 53 spring = 15%
no./sample summer = 250 summer = 99 summer = 409
autumn = 180 autumn = 142 autumn = 708
SEeason mean spring = 28 spring = 19 spring = 27
taxa richneess summer = 29 summar = 27 summer = 32
autumn = 24 autumn = 3Q autumn = 36
EFT richness E = 14 E = 15 E =13
{total taxa) p =21 P =17 P = 22
T = 33 T = 22 T = 26
seasonal mean spring = 1% spring = 17 spring = 22
EPT richness summer = 16 summer = 22 sunmer = 25
autumn = 17 autumn = 25 autumn = 30
dominant organism sp-=Cinygmula {44%) s5p.=Epeorus (27%) sp.=Cinygmula {25%)
su-=Rhithrogena (21%) su.=Rhithrogena (20%) su.=Rhithrogena (25%)
au.=Cinygmula (55%) au.=Clnygmula (31%) au. =Taenionema (35%)
annual EPT/C L10 = 4.2 L10 = 44.2 L10 = 14.6
L9 = 4.8 L9 = 32.7 L9 = 84.8
L3 = 1.0 L3 = 60.9 13 = 36.7
L1 = 3.3 L1 = 20.5 Ll = 54.2
LC1 = 2.5 LCl = 40.1 LCl = 47.3
Pol = 2.1 Pol = 22.8 Pol = 101.6
Ra2 = 1.9 Raz = 48.3 Raz = 42.8
Be2 = 4.8 Be2 = --- Be2 = 104_.4
mean Hilsenoff 2.3 3.1 3.0
blotiec index
mean SDI 3.7 2.8 3.2

*seasonal data was collected in summer and autumn., 1988 and spring 1989.
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notable. The mean number of organisms per sample has changed
significantly from 1988. Even without the kick samples in 1991, the
number of organisms/sample was 269 campared to 100 in 1990 and 230 in
1989. Extreme flow events oocurred in the fall of 1989 and spring of
1990. The scouring of the substrate left a minimal resident population
of macroinvertebrates in spring 1990 (55 organisms/sample). The 1990
summer density of organisms (B84/sample) did not quite _double by the
fali sampling period (142/sample) but increased this density slightly
by spring 1991 (155/sample). This density was more than double by
sumner 1991 (409/sample) and nearly doubled again by the fall
(708/sample). Diversity and abundance reached its peak for the three
years in fall 1991 with 36 taxa and 427 organisms/sample being

collected. _ i

The trend has been that density and diversity increases throughout the
year to peaks in autumn. This pattern occurred in 1990 and 1991 but
was disrupted in the 1989 study when spring samples contained more

organisms than the fall samples.

The shift in population composition during the three years of study is
obvious. The ratio of Ephemeroptera-Plecoptera-Trichoptera +to
Chironomidae shifted dramatically from 1988 (1.0-4.8) to 1991 (14.6-
104.4); very low numbers of chironomids were collected in 1990 and even
fewer were collected in comparison to the other three orders in 1991.
The Other category, consisting mostly of chironomids, acocounted for

'24%, 7% and 4% of the total organisms collected each of the three
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Table 8 compares seasonal percentages of the four major benthic groups
for the last three years. Only twice in the last two years were
chironomids noticeably present: in spring 1990 at the lower Libby
Creek station, Ll and in summer 1991 at the upper Libby Creek station,
L10. In 1991 mayflies were the predaminant group at all stations each
sampling period except in the fall when stoneflies were the most
abundant organism at the Libby Creek station, L9, below the mine, and
at the Poorman, Ramsey, and Bear Creek stations. In 1990 mayflies
dominated throughout the year except at the Poorman- Creek station in
the fall. During the 1988-89 sampling year, mayflies were the dominant
group at three of the stations in the spring, two of the stations in
the summer and four of the stations in the fall. Chironomids dominated
the benthic collections only during the baseline study and at four
stations in the spring, two stations in the summer and one station in

the fall. Caddisflies have never daminated benthic collections.

Table 9 compares the total annual percentage of several indicator
(abundant)} and/or marker (special notice) species for the three years.
In general, as the total number of organisms increased so did the
numbers of the individual taxa. Subtle shifts in population dynamics
are illustrated by the variation in numbers of each taxa from station

to station.

The mayfly Baetis sp. increased at all stations the last two years
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Table 8. Seasonal comparison of the percentage of benthic orders¥*
present in the Montanore Project area, 1988-1991.
1988-89 SPRING SUMMER AUTUMN
L10 36-25-2-37 31-31-16-22 45-40-10-5
L9 55-20-2-23 38-31-7-24 53-35-7-5
L3 39-19-4-38 19-15-6-60 46-32-13-9
L1 61-11-9-19 32-12-13-43 42-38-12-8
IC1 9-21-5-65 18-51-18-13 31-28-7-34
Pol 22-16-3-59 14-44-18-24 34-41-12-13
Ra2 33-15-4-48 22-36-7-35 41-34-20-5
Be2 36-25-3-36 27-29-17-27 - 28-49-17-6
1990
L10 79-15-2-4 66-25-2-7 75-15-5-5
L9 68-23-1-8 69-16-4-11 48-37-5-10
L3 -— 77-15-3-5 54-38-6-2
L1l 48-10-3-39 83-9-4-4 74-18-6-2
LC1 66-19-2-13 - 62-19-10-9
Pol 73-12-2-13 78-13-4-5 31-65-3-1
Ra2 79-12-4-6 63-17-8-12 51-44-3-2
Be2 - - -
1991
L10 69-15-3-13 54-23-3-20 61-25-11-3
L9 76-15-3-6 80-11-2-7 13-73-13-1
L3 77-14-1-8 82-6-5-7 62-30-7-1
L1 81-8-6-5 83-6-4-7 51-43-5-1
IC1 71-20~4-5 44-32-15-9 47-25-15-13
Pol 66-25-3-6 84-11-2-3 34-55-10-1
Ra2 73-15-3-10 72-20~-5-4 41-47-10-2
Be2 82-11-4-2 83-13-2-3 40-50-9~1

*Ephemeroptera-Plecoptera-Trichoptera-Other
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except at L10 and I9. The percentage of Drumella doddsi has changed
slightly. The percentage of Cimygmula sp. has decreased at every
station affer reaching its peak in 1990. The abundance of Epeorus sp.
has increased at all stations except those on Poorman and Little Cherry
Creeks. Rhithrogena sp. increased at all stations. The predaceocus
stonefly, Sweltsa/Suwallia sp., has shown a slight decrease. The rare
stonefly, Doroneuria theodora, and the rare caddisfly, Arctopsyche
grandis, have remained about the same in abundance. The relatiﬁ
percentage of the stonefiy Taenionema sp. has increased noticeably at

all stations except for Little Cherry Creek.

5. statistical evaluation of the 1991 data

The mean, standard deviation, coefficient of variation and percent
standard error of the mean for each station are presented in the data
sheets in the appendices. The percent standard error of the mean,
which indicates the wvariation from the sample mean, was within - the
recamended 20% for all sample sets. The coefficient of variation,
‘which indicates whether sample variability is within an acceptable

range, was under the recommernded 50% for all sample sets.

C. Periphyton

1. non-diatom algae

A total of 24 genera of non-diatom algae were identified in periphyton
samples collected from the Montanore Project area in 1991 (Table 10).
The estimated relative abundance values for all non-diatom genera at

the eight monitoring sites in May, August and October are listed in
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Table 10. Genera of non-diatom algae identified in periphyton
samples collected at monitoring stations in the Montanore

Project area, 1991.

Division Chlorophyta
Order Tetrasporales
Family Tetrasporaceae
Tetraspora
Order Chlorococcales
Family Chlorococcaceae
Characium
Family Scenedesmaceae
Scenedesmus
Family Ulotrichales
Dlothrix
Family Microsporaceae
Microspora
Family Cylindrocapsaceae
Cylindrocapsa
Order Ulvales
Family Ulvaceae
' Monostroma _
* Order Chaetophorales
Family Chaetophoracaea
Draparnaldia
Stigeoclonium
Order Zygnematales
Family Zygnemataceae
Mougeotia
Spirogyra
Zygnema
Family Desmidiaceae
Closterium
Comarium
Stauvurastrum

Division Chrysophyta

Order Chromulinales

Family Hydruraceae
Hydrurus

Division Rhodophyta
Order Nemalionales
Family Chantransiaceae
Audouinella

Division Cyanophyta
Order Chroococcales
Family Chroococcaceae
Aphanocapsa

Order Chamaesiphonales
Family Chamaesiphonaceae
Chamaesiphon
Order Oscillatoriales
Family Oscillatoriaceae
Oscillatoria
Phormidium
Order Nostocales
Family Nostocaceae
Nostoc
Family Scytonemataceae
Microchaete
Tolypothrix
Family Rivulariaceae
Calothrix
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Tables 6-11 in Appendix E. The dominant ncn-diatom algae at each site

for the three monitoring pericds are listed in Table 11.

In May, no algae were found at the Little Cherry Cresk station (ICl),
while only ane genus was present in significant numbers at each of
Libby Creek sites L10 and L3. The single taxon found at L3 was
Hydrurus foetidus, a form that is typically found in cold mountain
streams in the spring of the year. This form was also abundant at the
Ramsey Creek (RaZ), Poorman Creek .(Pol) and Bear Creek {(Be2) locations,
but was not found at the other Libby Creek sites in May. Both Ramsey
Creek and Poorman Creek enter Libby Creek a short distance upstream of
L3, and the tributaries probably had an influence on water quality that

favored the growth of H. foetidus at that site.

All ttmeeoftlmdmu‘nantgenerafomidat site L9 in May were blue-
green algse, as was the lone taxon found at L10. The blue-green alga
Oscillatoria, a ocosmopolitan genus with a broad amplitude of
environmental preferences, was consistently dominant in both August and
October at all sites except L10 and ICl. The green alga 2Zygnema was
strongly dominant in.August and October at stations L10 and L3, but was
conspicuously absent from L9 and L1. This genus is most often found in
Montana in cold, nutrient-poor waters, and its absence may reflect the
presence of elevated nutrients at sites 19 and Ll. The green alga
Ulothrix responds favorably to elevated nutrient levels and, while
present at all Libby Creek sites in October, was strongly dominant only

at site 19.

30



Table 11.

Dominant non-diatom algae (common or greater in estimated
relative abundance) for monitoring stations in the Montanore
Project area, 1991, (C=camnon; VC=very common; A=abundant:;

VA=very abundant. )

STATION

ALY
MAY  AUG  OCT

GENERA

L%

MAY AOG QCT

L3
NAY AUG  oCT

L

WY AUG OCT

Bacillariophyta (diatoms)
All gepera calleckively {

( ¢

¥C

{ ¢ n

Chlorophyta {green algae)

Cosmarius

Crlindrocapsa

Jraparnaldia

Honostrosa

Kougeatia

Spirogyra

Staurastron

Stigescloniua :
Ulothrix ' ¢ ¢
Zygaesa I N

¥c

A

¢

2 €y P

e
W n

Chrysophyta {yellow-green algae
HBrdrurus {

Cyanophyta (blue-gresn algae)
Aphanocapsa c VC
Oseillatoria 1
Bhoraidiue ¢
Tolypothrix

w ¢ ¢
W
¥

W o v

Ra2
KAY A0 oCT

Pol

AUG  OCT jHAY™

ICt

AUG  acT

Bel

NAY AUG  OCT

Bacillariophyta (diators)
All genera collectively W y¢ ¢

C C

C ¢

¥ ¥€ ¥C

Chlorophyta (green algae)
Draparpaldia ¥C
Nicrospora
Hougeotia
Spirogpra
letraspora A
tlothrix
Zygaesa A

¥e C

Chrysophyta (yellow-green algae)
Hrdrurus A

Cranephyta (blue-qreen algae)
Aphanocapsa c
Chamaesiphon vc
Kicrochaete
Oscillatoria ¥ VA
Phorgidiva
Tolppothrix

v

¥

"N

*fo algae seen after extensive scan of sample,
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On any sampling date, the four Libby Creek sites had no more than two
daominant non-diatom taxa in common, and any two Libby Creek sites had
no more than three taxa in common. Over the three sampling events,
anly three dominant genera ococurred at all Libby Creek locations, with
one to seven total taxa found at any one site. The general trend was
for an increase in the number of genera of green algae present with
increased distance downstream from site LlO? along with a corresponding
decrease in the number of blue-green gernera. The four tributary sites
had no dominant non-diatom genera in common on any given date, and no
two tributary sites had more than two genera in congnon. None of the
dominant genera were present at all four tributary sites when all three
sampling events were considered together, with zero to five total taxa
found at any one site. The dominant taxa from Ramsey Creek, Poorman
Creek and Little Cherry Creck most closely resembled those of Libby
Creek site L3, and to a lesser extent site L10. Bear Creek did not
have a single genus of green algae piesent, but shared blue-green taxa

with all of the Libby Creek locations.

The non-diatom floras from streams in the Montanore Project area, while
samewhat similar to  one another, do reflect differences in water
quality and/or physical environment between sites and drainages. These
may be due to natural factors (i.e. seasonality, geology, stream order,
or stream gradient) as well as anthropogenic impacts such as

sedimem_:ation fram road building, mining, and logging.
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2. diatom algae

The estimated abundance of diatoms {all genera considered collectively)
at the eight monitoring sites in May, August, ard October are listed in
Appendix E. This estimate compares the number of diatom algae relative
to non-diatom algae. Diatoms ranked as a "daminant algae" (common or
greater in estimated relative abundance) in 17 of the 24 samples (Table

11).

A total of 109 species of diatam algae belonging to 27 genera were
identified in periphyton samples collected in the Montanore Project
area in 1991 (Table 12Z). All diatom species present at each of the
monitoring locations in May, August and October are listed in tables
12-17 in Appendix F, along with proportional count results and percent
relative abundance values for each species. With the exception of
sites L10, L3, and ILCl1 in May, all of the samples had sufficient
diatoms present to allow for at least a truncated version of the
standard proportional count of 350-400 frustules. The dominant diatom
species, defined as those having a relative abundance of 3.0% or
greater, are listed in Table 13 for each site and monitoring period.
Community structure parameters (species richniess, PRA dominant taxon,

and Shannon diversity) are listed in Table 14.

In May, diatoms were estimated as common or greater in abundance
[

relative to non-diatom algae at three of four tributary stations, but

were common or greater at only one Libby Creek station, site L1 (Table

11). Diatom numbers were too low to count at sites L10, L3 and ICl in
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Table 12. Diatom algae (Division Chrysophyta: Sub-phylum
Bacillariophyceae) identified in periphyton samples

collected at monitoring stations in the Montanore Project
area,

Order Centrales

Aulacoseira alpigena

Order Pemnales
Fanily Fragilariaceae

Dlatoma anceps
D. mesodon

Fragilaria brevistriata

F. capucina
F.constriens

F. leptostauron
. F. ulna
Hannaea arcus

Herldion circulare
Tabellaria flocculosa

Family Eunotiaceae

Funotia arcus
E. bilunaris

L, briunaris
E. exlqua

E. intermedia
E. minor

E. musicola

E. paIuﬂosa

- E, praerupfa
E. subarcuatoides

Family Achnanthaceae

Achnanthes clevei
A, deflexa

1. Tanceolata
2. Tapponica

A. Iinearis

A marglnuIata

A, minutissima

A, species 1

R, species 7

3. subatomoides

3. subrostrata
Cocconeis placentula

Family Naviculaceae

Aophipleura pellucida
Anphora pediculus
Anomoeonels vitrea
Caloneis bacillum

Cymbella affinis
C. amphicephala

C. cesatil
C. cistula

C. gracilis

C. geﬁrlﬂlca _

(. peslana

C. microcephala

{. mnuta

C. naviculifornis

C. reinhardtil

C. silesiaca

(. slnuata

Diatomella balfouriana
Didymosphenia geminata
Diploneis elliptica
Frustulia rhomboides

Uﬁl@
Gomphonema anqustatum

§. minutum

G. olivaceun

G. parvulum

6. subtile
Navicula accomoda
N. anqusta

N. arvensis
N. atomus

N. bacilloides

N. Bryophilla

N. cocconeifornis
Nl contenta
N. cryptocephala
N. cryptotenella
N. ga¥§1ca

N. gastrum

. Eelmansii

N. oinima

¥. minuscula
N. mutica

N. seminulum
N. specles |
N. specles

K. tenelloides

Neidiun affine

§. bisulcatun

34

Pinnularia divergentissima

P. interrupta
P. microstauron

P. subcapitata
P, viridis

AL T ]
Stauronels alpina

S. ance

ps

Fanily Bacillar

acea

Hantzschia amphioxys

Nitzschia acideclinata

N. graciliformis
N. gracilis

v. ﬂantzscﬁiana
I._Inconspicua
N. linearis

N. palea

T balea
it

N. pura

N. recta
N. vermicularis

Fanily Epitheniacea
Denticula tenuis

Epithemia adnata




Table 13. Dominant taxa (percent relative abundance 3.0 or greater)
and corresponding PRA values at monitoring stations in the
Montanore Project area, 1991.
STATTON
Li¢ 19 L1 Ll
SPECIES BAY*  AIG  OCT | MAY AUG  OCT [MAY= AUG OCT | MAY AGG  OCY
Achoanthes deflera 1.2
4. lipearis 4.8 19
4. minutissina 83 167 1693 48 8.2 8.7 623 6.6 TS5 TS
4. species | 3.6 116 41 4.1 :
Crabells cistula 1.5
£. miguta 18 1.3
{. silesiaca .6 10 1.3 5.1 5.8
Diatoma anceps £.0 4.2
J. mesodon #5 167 T N N4 1.3
Eunotia migor 84 4.1 :
E. ausicola 1.4 4.1
B, paludosa 6.0 L0 9.8
E. subarcuatoldes 1.1 8.9 §3 106 359
Fragilariz capucina 143 48 10 9.5 59 100 3.1
£, ulna 8.3
Gosphoncpa angustatug 10.0
§. clavatun 1.2
¢. olivaceus 13.5
6. parvufus 3.1
Hannaea arcus 4.1 1.0
Neridion circulare 3.6 116 5.0
Bal Pol LCl Be?

AT AUG  OCT | MNAY AUG  OCT |jMAY* AUG  OCT | KAY AUG  oCT
Adchnapthes deflera 4.5
4. lanceolata 11.6
4. alnutissina 194 1.0 6.1 139 A 454 9.1 10.7 5.4 4.0 5.9
Aviacoseira alpigena 7.8 19
Cocconeis placestula 5.0 185 12.6
Crabellz minuta 19.9
(. silesiaca 4.0 59
{. sipuata 1.2 £3 10
Diatoma wesodon 13.2 %4 1.7 Nl 3.2 6l 2.9
Lugotia wimor 11.7 6.1
E. pusicela 54
E. subarcuatoides 6.0 ,
Fragilaria capucipa 7.8 4.0 8.0  30.7 69 35
Gomphoneza angustatua 04 A2
¢. angustug A1 5.6
G. migutux 1.5
G. olivaceur 4.0 4.8
fapnaea arcus 60 1.7 4%
Neridion eirculare 19
Navicula cryptotenella 4.3
Nitzachia dissipata 45 51
X. paleacea 1.5
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Table 14. Camparison of diatom cammunity structure parameters for
monitoring stations in the Montanore Project area, 1991.
(PRA = percent relative abundance.)

STATION
L10 L9 L3 L1 Ra2 Pol IC1 Be2
MAY
Species Richness 0 o 21 0 12 11 9 0 5
PRA Dominant Taxon - 49.72 - 46.62 79.35 75.12 - 45.02
Shannon Diversity - 2.66 - 2.57 1.14 1.26 - 1.64
AUGUST

Species Richness 14 21 15 14 19 15 23 26

PRA Dominant Taxon 40.48 33.24 81.45 79.49 26.42 76.80 28.14 46.01
Shannon Diversity 2.93 3.22 1.30 1.41 3.17 1.47 3.62 3.13

OCTOBER :
Species Richness 17 21 17 14 16 17 31 17
FRA Dominant Taxon 16.67* 35.87 62.29 79.46 63.08 49.37 30.71 57.93
Shannon Diversity 3.39 3.03 2.03 1.36 1.99 2.37 3.49 2.17

* two taxa codominant
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May, due to either poor conditions for diatom growth or sampling error.
Diatoms at site L9 were rare relative to non-diatom algae. The
dominant diatcm taxon at site L9 was Diatomﬁ mesodon, a species that
. prefers cold water low in dissolved solids, with low to moderate levels
of inorganic nutrients. At site L1, the dominant species in May (as
well as in August and October) was Achnanthes minufissima, an attached
form that is sensitive to organic pollution and suspended sediment. A.
minutissima 1is a cosmopolitan species with a broad ecological
ampiitude, but in general indicates good water quality. Shannon
diversity values and PRA of the dominant taxon at 19 and L1 were
similar in May (Table 14) and suggest that diatom commumnities at both
sites were under slight stress, possibly related to seasonal factors.
Species richness at L9 was nearly twice that seen at L1 (21 vs. 12),

‘indicating much more favorable conditions for diatam growth at 19.

A. minutissima and D. mesodon were the dominant species in May at
tributary sites Ra2 and Pol, respectively. The dominant species at
site Be2 was Gomphonema olivaceum, a pollution sensitive form that
prefers cool water and low to moderate levels of dissolved solids.
Shannon diversity values at sites Ra2, Pol and Be2 were very low, a
.function of the low species richness and/or high PRA of the dominant
taxon at each site. While thes.e metrics seem to indicate degraded
water quality at these locations, they are more probably the result of
seasonal stress, since the dominant diatom species are forms which are

intolerant of pollution.
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In August, diatoms were estimated as common or greater in abundance
relative to non-diatom algae at two of the four Libby Creek sites and
at all four of the tributary sites (Table 11). The dominant diatom
taxon at sites 19, L10, and Ra2 was P. mesodon, while the dominant
taxon at sites L3, L1, Pol, and Be2 was A. minutissima. The Shannon
diversity values at three of the four sites where A. minutissima was
the dominant taxon (L3, L1, Pol) were less than 1.50 (Table 14), due to
relative abundance values of greater than 75% at those sites. The
species richness values were also the lowest at these sites. These
comrunity structure parameters indicate that there was some degree of
environmental stress that apparently favored the predominance of A.
minutissima. In contrast, the fourth site where A. minutissima was
dominant (BeZ) had a high Shannon dive.fsity value and a very high
species richness. This site apparently was healthier than the other

three sites.

The Shannon diversity values in August at the sites where D. mesodon
was daminant were much higher, ranging from 2.93 to 3.22, due to lower
relative abundance values that ranged from 26% to 41%. The species
richness values were also generally higher at these sites. The algal
-communities at sites L10, L9, and RaZ2 thus appear to have been under
considerably less environmental stress than at sites L3, L1 and Pol.
The dominant species at site LC1 in August was Gomphonema angustum with
a PRA value of 28.14; G. angustum is a pollution sensitive form
preferring low nutrient levels. The population at this site was quite

diverse with a Shannon diversity wvalue of 3.64 and a species richness
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value of 23, indicating good quality water.

In October, diatams were estimated as comon or greater in abundance
relative to non-diatom algae at all Libby Creek and all tributary sites
except site Pol (Table 11). A. minutissima was dominant at sites L3,
L1, RaZ, Pol, arxd Be2, ard was codaminant with D. mesodon at site L1O
(Table 13). With the exception of site L10, the Shannon diversity
values at these sites were relatively low, ranging from 1.36 to 2.37
(Table 5), indicating somewhat degraded water quality. In contrast,
site L10 had a very high Shannon diversity value and a relatively high
species richness, indicating very good water quality. At site LS, the
daminant taxon was Eunotia subarcuatoides (Table 13), which is a
pollution éensitive form preferring low levels of nutrients and
dissolved solids. Shanmnon diversity and species richness were
relatively high, indicating good water quality at site 19. At site
ICl, the dominant taxon was Fragilaria capucina which is tolerant of
moderate levels of nutrients and dissolved solids. A Shannon diversity
value of 3.49 and a species richness of 31 (Table 14) at this site

indicate a very healthy diatom assemblage.

V. DISCUSSION/CONCLUSIONS

The only irrefutable statement to be made about benthic populations in
the Montanore Project area is that they can be extremely variable from
year to year, season to season, and station to station. Stream benthos

in the Montanore Project area is populated by taxa able to persist

39



while confronted with a limited food supply and environmental vagaries.
Potentially extreme environmental diversity sets the stage for
opportunistic responses by biota when abiotic factors such as nutrient
loading and stream flows, are less limiting. Density, diversity and
imbalance between taxa of benthic populations in the Montanore Project
area increased to their highest levels in 1991 and thereby further
illustrating the range of annual variation possible in these stream

communities.

A number of factors accounted for the greater density and diversity of
benﬂuc taxa in 1991. Sampling methods were improved to collect a
larger representative portion of the benthos thus elucidating
population structure more clearly. The annual flow regime was more
"normal" in 1991 with less dramatic scouring events which permitted
maintenance of higher resident populations in the spring. In addition,
nutrient loading to Libby Creek via mining operations accentuated
population shifts. And finally, water levels were lowest in fall 1991
than any other collecting period and at some stations the sampleable
area was reduced to nearly half, concentrating abundant populations

evern more.

Mayflies again dominated the benthic collections in 1991 and even
exceeded relative abundance for the two previous years. The most
frequently collected mayfly was Rhithrogena sp., a fairly pollution
intolerant collector/gatherer. The highest density of organisms again

occurred in the autumn populations at which time four of the stations
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were dontinated by stoneflies, in particu;ar Taenionema sp., the single
most abundant macroinvertebrate in the project area in 1991. This fall
shift in family dominance was most noticeable at L9 which had the
highest density of organisms compared to all the other stations.
Periphyton also increased at L9 providing an abundant food supply for
the scraper, Taenionema sp. By contrast, L9 showed suppressed benthic
populations in the spring and summer of 1991. Similar noticeable
diminishment of benthic abundance ooccurred in spring 1990 and in the
summer and fall 1988. Predominant organisms in the spring and sumner
at the reference and control stations are pollution sensitive (TQ = 4-
21) mayflies which seem to have responded negatively to nutrient loads
at L9. However, periphyton populations increased and provided an
abundant food supply for the more pollution tolerant (TQ =48} winter
stonefly Taenionema sp. which has been increasing in abundance in the

project area for the three years of study.

Scrapers were again the most abundant feeding group of organisms in the
project area in 1991. The most pollution sensitive scraper, Drumella
doddsi (TQ = 4), occurred 5.7% of the time. Other abundant scrapers
included the mayflies (TQ = 21) Epeorus sp. (10.1%) and Cinygmula sp.
(11.3%) and the stonefly Taenionema sp. (TQ = 48, 20.8%). These four

taxa accounted for 48% of the organisms collected in 1991.

In addition to the structure of benthic populations heavily in favor of
pollution sensitive mayflies, except in the fall, the other noticeable

shift from previous years has been in the EPT/C ratio. In relative
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comparison to the baseline study, virtually no chironomids were
collected in 1991. The periodic flow spates and pristine nature of
streams in the project area are not donducive to large, permanent

dipteran populations.

Little Cherry Creek was obvicusly being detrimentally affected by
sediment runoff from an abandoned logging operation as evidenced by the
low numbers of organisms collected and embeddedness estimates at the
time of sampling. That this station had the highest Shannon Diversity
Index and high taxa richness in the fall, illustrates the limits of
this index on streams in the project area and the initial positive
effects sediment loading can have in a nutrient poor system. The low
density of benthic organisms at this station suggests tolerance levels

by some of the taxa are being reached or exceeded.

The variation in density of indicator and marker species was again
documented. Population changes accompanied the expected interannual
variation. The most aburdant pollution tolerant {(TQ =72) organism
collected in 1991 was the mayfly Baetis sp. which accounted for 12.7%
of the total collection. Relative abundarnce of this cosmopolitan taxa
is a reflection of its range of adaptability rather than indication of
the presette of detrimental abiotic factors in the aguatic systems.
The majority of the rest of the organisms collected were more pollution

sensitive with T)'s ranging from 4-48.

For the four Libby Creek sites in 1991, diatom diversity and species
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richness were greatest at site L9. In May, diatom algae were either
nonexistent or had very low species richness values at all monitoring
sites except Libby Creek site 19. Conditions at I9 were appérently
enriched and were unusually favorable for diatom growth, probably due
to contributions of inorganic nitrogen in water that originated fram
the Montanore Project exploratory adit. The low species richness at
all Aother Libby Creek and tributary sites in May was probably due to
inadequate recovery tlme following harsh winter and early spring

conditions, ocoupled with naturally low nutrient conditions.

During August and October, diatom community structure indicated the
poorest water quality was at sites L1 and L3. Water quality became

progressively worse with distance downstream from site L9 over these

sampling periods.

Species richness and diversity in the Libby Creek tributaries were
highly variable, with the highest values occurring in Little Cherry
Creck. In general, the water quality at tributary sites was better

than at sites L3 and L1 but poorer than at sites L10 and I9.

Although site 19 appeared to be enriched, it was apparently not
adversely impacted by this enrichment, as evidenced by the presence of
pollution sensitive diatoms and insects. Dominant benthic taxa found
at all monitering sites were pollution sensitive forms, indicating

génerally good water quality throughout the project area.



VI. FUTURE MONITORING NEEDS

Noranda is intending to continue aquatic biological monitoring again in

1992 using methods and stations similar to the 1991 study.
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Appendix A. Macroinvertebrate station totals, spring 1991.

47



Macroinvertebrata Data-Montanore, May 1991

Libkhy Cresk, L1 1

Ephamarcptara
. Baatin ap.
Candatalla hyatrix

Orunslla coloradensins/

flavilinea
Drunalla doddei
Drunslla epinifara
Drunalla ap.
Ephamerslla op.
Barratella sp.
Cinygmula ap.
Epsorus sp.
Heptagenla sp.
Rhithrogena sp.
Paraleptophlabla ap.
moletus #p.
Plecoptara
Capmi 1da s
Kathroperle pardita
Busltsa/Suwallla op.
Docpaxis augusta
Paralouctra sp.

Wancura sp.

Visoka cataractae
Eapada cinotipen
Eapada calumblana
Semcaridae
Yoraparla brevio
Acpomenria abnormie
Doronearia theodora

Hesporopsr la pacifica

Parlidan
Isoperla op.
Hegarcys op.
Gatvona hradleyi
Slomla sp.
Parlodidas
Taanionsma op.
Trichoptara
Hicraasma op.
Anagapatun op.
Glowaoacmia np.
Arctopayche grandis
Parapeyche aloio
Rydropaychidae
Agraylea ep.
ochrotrichia ap.
Lopldeatema ap.
Apatania sp.
Beclipooyia op.
Hoothremma alicia
oligophlahodas op.
Idmpephilidae
Worma ldia op.
Rhbyacephila Angelita
Rhyacophila Battemi

Rhyacophila Bifila/Coloraden

Rbhyacophila Bruonea

Abyacophila Hyalinatsa

Rhyacophila Iranda .
Rhyacophila Eibirica
Rbyacophila Vaccua
Rbhyacophila Verrula
Rbhyacophila vepulsa
Rhyacophila sp.
Trichoptacran pupas

Other

Annalida

Colacptara-Elmidae
Cleptalmis sp.
Retarlimniuo op.
lara ap.
Farpuo op.
galtzevia op.
Elnidae

Collembola

Diptara
Agathon ap.
Caratopogonidae
Chi ropsmidae
Oreogston ap.
Simullidae
Antoeha sp.
Dicranota =sp.
Hexatcma sp.
Pedicia op.
Tipula ep.

Hydracacina

Hollusca

Hematoda

Turbellaria

TOTAL NIMBER =
TOTAL TAXA =
STID =

HMEAE =

112

73

a6

12

261
1a7

31

I

N

-
MNQDHMFOUMODOMNDOUWOOO&ODQIOYANOO

-
CANOCDODOOMAMORORADOOOOOFUDOD Q

(-]

-~ - ]

h

DO OoOOOHKNOAANUD O

175

Yor Each Taxa

242
0

158
83
0

0
26
o
564
404

&7

%] Lol ot
DOQOONIOODDUNDO

N

-
HeoodNODFONSOD

[

w L
VOO0 ODOUWNHOS D

-

[
OUWUERDOCOQNONONEN

- -
cQoeNnkD

w
oo NMNOAN DO

NN
OPUQFUDF‘OGUH
e b

'
VWO S GO eoOoea

900000 DODOOOOONCOQLAeHDIO
ANOOHOMANO N OOWOOODNOOOOwOQ

Iy

Fo4 w4 w4k a4 oa

v a

O&INOGDQP‘OP‘QUOF’NOQO.ﬂﬂﬂhll-'ﬁﬂbo

a 00000000 DCA0ONOO000ROROORO 0
. Cow e on
o

eeeosoo
D000 MO

QLo Qoo OobUOSDO O
I
cCoO0OCOOMNOGONFTOO

Total
Humber
F10

73

47

43

B30
118.57
21.07
5.58

Parcent

of Total

81.33

Major Group

SpI =

goooooocaoooua-annn—-a'a\naobv

L]

R A A A -

NNNNNNEREEMEMERMNNNNNNDQOOM MM

w

E'nahhh.

afrrrvvvuwuonmnaa

72

18

24
48
48
24
21
21
42
21
k1)
48

32
24
24
p1-}
18
18
18
24

16
16
k11
1lo

18
18

48
24

18

48

24
23
24
18

103
108
10@
18
18
24

24
iloa
24
18
pt:}
1B
ie
18
18
18
18
1a
18
18

108

lo8
108
108
108
1086
108

108
108

108
24
24
s
s
36

108

108

108

3.3

<9
cg

FREBEAGRRER

nhn
W

lllhnhb'gﬂn
FERPFFETFPFAG P

sh

gMOETDNTYMTS B A
nHHH’HHHHHHD’U‘

sh

cf
ef

cg
cq
ob
.1
eq
oc
oc

cf
pr
pr
Pr
pr

Pr

BX
pr
Pr
pr
na

<g
cg

oh
<g
oy
<gq

oc
pr
eg/f
pr
ef
cg
pr
BPX
pr
sh
pr
cg
ns
pr



Macroinvartehrata Data-Montanors, Hay 1991

Likby Creek, L3 §2

Ephanaropt ara
Bastis ep.
Caundatalla hyotrix
Drunalla coloradenoin/

flavilinsa

Drunalla doddal
brunslla cpinifeca
Drupslla ep.
Ephamecslla ap.
Serratalla sp.
Cinygmula op.
Epsarus sp.
Hoptagenia ap.
Rhithxogena ap-
Paraleptophlabia ep.
Amslatus sp.

Placoptara
Cappildas
Kathroparla perdita
Susltoa/Euwallia sp.
Daspaxia angusta
Faraleuctira op.
Parlomyla sp.
Lemotridas
Nomoura 8p.
Viscka cataragtae
Tapada cinctipea
fapada colmmblana
Wemouridae
Yaraparla brevio
Acranescia abuormds
Doronsvria thecdora
Begporoper la pacifica
Porlidse
Taoparla op.
Hagareys sp.
Gatvena hradleyl
Ekuala 8p.
Porlodidaa
Taanionams sp,

Tricheptara
Micragema ap.
Anagapstus sp.
Gloososcma sp.
Arctopeyche grandis
Parapsychs eoloia
Hydeopoychidae
Agraylea op.
Ochrotrichia np.
Lapidontama ap.
Apatania sp.
Reclisemyla op.
Beothrama alicia
Oligophleboden op.
Limnaphilidae
Worma ldis op.
Rhyacophila Angelita
Rbhyacophila Betteni
Rbyacophila Bifila/Colacaden
Rbyacophila Brannea
Rbyacophila Hyalinata
Rhyacophila Irauda
Rhyacophlla Sibirica
Rhyacaophila Vaccua
Riyacophila Verrula
Rhyacophila vepulsa
Rhyacophila ap.
Trichoptaran pupas

Othar

Anne Lida

Colacptara-Elnidas
Cleptelmis ap.
Hatar limnive op.
Lara op.
Rarpao op-
Zaitzevia op.
Elmidaa

Collembola

Diptera
Agathen op.
Ceratopogonidae
Chironanidae
Crecgston sp.
S$tmuliidas
Antocha sp.
Dicrapota op.
Aoxatama sp.
Pedicia op-
Tipula ep.

Hydracarina

Holluaca

Hoanatoda

Turbellaria
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Macroinvertabrate Data-Hontapore, May 1931

Libby Creek, L% §3

Ephamavreoptara
Bastie »p.
Candatslla hystrix
Drunslla coloradansie/
£lavilinaa
Drunslla doddel
Drunella apinifera
Drunslls op.
Ephamsrolls ap.
Sarratslla sp.
Cinygmala sp.
Epaorus op.
Heptagaala op.
Rhithrogena op.
- Paraleptophlania sp.
Aralatas op.
Plecoptaca
Capniidae
Katbroparla pardita
Swumltea/Souwallia op.
Despasda aoguata
Paralenstcoa op.
Parlomyla sp.
Lenctridae
Hemoura =p.
Viscka cataractae
Sapada elnctipes
Sapada columblana
Hemouridas
Yorapacla brevio
Acroneuria aboormia
Daroneuria theodora
Heosperopar la pacifica
Perlidas
Ioopetla op.
Hegarcys 6p.
Ssotvena bradleyi
Ekwala op.
Perlodidas
Tasoiooema op.
Trichoptara
HMicrasasa sop.
Anagapatun op.
Glovacoama op.
Arctopeychs grandis
Parapoyche elain
Hydzapaychidas
Agraylea ap.
Ochroteichia op.
Lepidootoma op.
Apatania op.
Eccliaasyda op.
Weothremna alicia
oligophleboden aop.
Limnephilidas
Worma ldia ep.
Rhyacophila Angalita
Rhyacophila Batteni
Rbyacophila Bifila/Celoraden
Rhyacophila Brunnea
Rhyacophila Ryalinata
Rhyacopblla Iranda
Rhyacophila Sibirica
Rhyacophila Vaccoa
Rhyacophila Verrula
Rhyacophila wvepmles
Rhyacophila ep.
Trichoptaran pupaa
other
Annallda
Coleoptera-Elmidaa
Cleptelmia sp.
Hetar limniuo ap.
Lara op.
Narpus Bp-
Eaitzevia op.
Elmnidae
Collexbols
Diptara
Agathon ep.
Caratopegonidae
Chironomidas
Creogeton op.
Simuliidae
Antocha Bp-
Dicraocta ep.
Hoxatoma bp.
Padicia ep.
Tipula ap.
Hydracarina
Holluoca
Hema toda
Turhellaria
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#acroinvertebrats Data-Montanore, May 1591

Likby Creak, T10 &4

For Each Taxa

o
Ephsmorcprtacas,
Baetin op. B0
<audatslla hystrix a
Drunella coloradsnaie/
£flavilinea 2

3
Drunella doddel 5
Drunalis spinifars o
Drusella sp. ]
Ephenscella sp. L]
Sorratella sp. ]
Cinyqmla ap.
Epasrog op.
Beptagenina ap. a
Rhithrogena ep. 28
Paxaleptophlshia ep. 0
Azalatus ep. -}

Placoptara
Capnijdae 11
Kathroparla pardita
Sweltsa/Suwallia sp.
Deopaxla auguata
faralenctra sp.
Parlomyls sp.
Leoctridas
Hemwmra sp.
viecka cataractas
Sapada cinctipes
Zapada columbiana
Remcuridae
Yoraparla brevis
Acroneuria abnormiso
Doropeurla thecdora
Heoparoperla pacifica
Perlidas
Inoporla op.
Hagarcys op.

Setvena bradleyi
Skuwala op.
Parlodidas
Tasnionensa ep.

Trichoptera
Hicrapeama op.
Anagapetus gp.
Gloonooana sp.
Arctopsyche grandic
Parapoychs aleio
Rydropoychidae
Agrayles op.
Ochrotrichia op.
Lopidoptoma op.
Apatania ap.
Ecclinsamyia op.
Reothremna alicia
@ligophlaboden op.
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Rhyacophi la
Rhyacophila Betteni
Rhyacopbila Bifila/Coloraden
Rhyacophila Brunnea
Rbhyacophila Hyalinata
Rbyacephila Iranda
Rhyacophila Sibirica
Rhyacophila Vaccua
Rhyacophila Verrula
Rhyacophila vepuloa
Rhyacophila op.
Trichopteran pupae

other

Annelida

Colaoptera-Elmidaa
Cleptelnis op.
Hoter Limniun sp.
Lara Bp.
Rarpus op.
Zaitzevia op.
Klmidas

Collembola

Diptera
Agathon op.
Caratopogonidae
Chironomidas
Orsogston Bp.
Simuliidae
Antocha ep.
Dieranota op.
Haxatoma ap.
Pedicia op.
Tipula op.

Hydracarioa

Malluoca

Hema tocla

Turballaria
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Macrolnvertsbrats Data-Homtanore, Hay 19%)

tittle Charry Crosk, ICL #3

Caudatella hystcix
Drunslla coloradensis/
Elavilines
Orunalls doddsl
Draunealla espinifara
Drunsella sp.
Ephemerslla ep.
Earratalla ep.
Cinyquala op.
Bpsarus op.
flaptagenia sp.
Rhithrogena sp.
Paraleptophlebia op.
Apoletus =p.
Plecoptars
Capniidas
Fathroperla perdita
Swoltsa/Suuwallia ap.
Decpaxia augqusta
Paralenctra sp.
Parlomylia ep.
Tauctridsa
¥encura Bp.
Viscka cataractaa
fapada cinotipes
Eapada colmblena
Bancmridae
Yoraperla brevio
Acroneuria abnormie
Dorcnsuria theodora
Hasparcperla pacifica
Parlidae
Iscpaclsa Bp.
Hegarcya @p-
Sotvens hradleyi
Skwala ep.
Parlodidae
Taenl ohema ap.
Trichoptara
Hicranama op.
Anagapatus sp.
Gloaccnona wp.
Aretopayche grandia
Paxapoycha elsia
Rydropasychidae
Agray lea op.
ochrotrichia op.
Lepldoataoma ep.
Apatanla op.
Ecclipomyia ap.
Heothramma alicia
Cligophlebodes sp.
Limnephilidas
Worma ldia op.
Rhyacophila Angelita
Rhyacophlla Betteni
Rhyacophila BLfila/Col

Rhyacophila Brunnsa
Rhyacopbila Hyalinata
Rhyacephlla Irauda
Rhyacophila Sibirica
Rhyacephila Vaccua
Rhyacophila Verrula
Rhyaccphila vepulsa
Rhyacophlla ep.
Trichopteran pupas

Other

Anzelida

Coleoptara-Elmidans
Cleptelnip op.
Heterlimnine ap.
Lara op.
Harpus ep.
Saitzevia op.
Blmidas

Collembola

Dipteca
Agathon eap.
Ceratopogonidas
chironomidae
Crecgeton sp.
Simuliidae
Antocha sp.
Dicrancta op.
Hexatoma sp.
Pedlcia gop.
Tipula ep.

Hydracarina

Holluoca

Hema toda

Turbellaria
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Hacroinvertabrate Data-Montapore, May 1991

Poorman Croak, Pol k&

For Each Taxa

Mafor Growp

Bo.

Epbhamaroptera
Bastlis op.
Caundatells hyotrix
Drunella ocoloradensin/
flavilinea 2
Drunella doddei 16
Drunalla opinifara q
[}
]
Q

120

Drunella sp.
Ephemaralla op.
Sexrratslla ep.
Cinygmula ap.
Epactis Bp.
Heaptagania sp. 0
Rhithrogens op- 25
Paraleptophlebila ap. 0
Anolotus sp. 8
Placoptera
Capniidas 13
Xathroparls pardita -]
Swsltea/Suuallia ap- 16
Dospaxis auguata a9
Paralenctra osp.
Parlomyia ep.
Leuctridaa
dmoura ap.
viecka cataractae
Zapada cinctipes
tapada columblana
Hemouridae
Yoraperla bravio
Acronearis abnormis
Dorcneuria theodora
Heoperopar la pacifica
Perlidaa
Icopazla op.
Megarcys sp.
Sotvana bradlsyi
thkwala ap.
Parlodidas
Taanionama op.
Trichoptara
Hicranama sp.
Anagapetus ap.
Glotacaana op,
Arctopnycha grandio
Parapeyche alnias
Hydropaychidae
Agraylesa op.
Oehratrichia op.
Lopidootcma op.
Apatania sop.
Ecclipamyia op.
Beothremma alicia
Oligophleboden ap.
Linnephilidae
Worma ldia ap.
Rhyacophila Angelita
Rhyacophila Batteni
Rhyacopbila BifilafColoraden
Rhyacophila Arunnea
Rhyacophila Hyalinata
Rbyacophila Iranda
Ahyacophlila Sibirica
Rhyacophila Vaccoua
Rhyacophila Varcula
Rhyacophila vepulna
Rhyacophila op.
Trichopteran pupae
Othar
Anne lida 1
Coleoptara=-Elmidas
Cleptelmio sp.
Hetar Hmniun op.
Lara Bp.
Rarpao op.
Saitzevia op.
Eilmidaa
Collembola
Diptara
Agathon ap.
Caratopogonidae
Chironomidae
Oreogston op.
Simuliddam
Antocha ap.
Dlcranota op.
Hoxatema op.
Pedicia op.
Tipula op.
Hydracarina
Holluooca
Fema toda
Turballaria
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Hacrolpvactabrate Data-Hontanore, May 1991

Rampey Cresk, Ra2 $7

Ephamaroptera
Bastie op.
Caudatella hystrix

Dronella coloradencin/

flavilinea
Drunella doddel
Drunalla spinifara
Drugella op.
Ephanarella op.
Sercatella ep.
Cipygmula sp.
Epesrus #p.
HAeptagania op.
Fhithrogana sp.
Paraleptophlebia op.
Amslaton ap.
Placoptaca
capalidas
Kathropsrla pardita
Eweltaa/Suwallia sp.
Dospaxia auguata
Paraleucira sp.

Hemoura sp.

Viecka cataractae
Sapada cinctipes
Zapada colmblana
Weamouridae
Yoraparla brevis
Acroneuria aboormip
Doroneuria thecxdora

Heoparcparla pacifica

Parlidae
Iocparls op.
HagALCYD BP-
Satvana bradleyi
Skwala Bp.
Perlodidae
Taanionema gp.
Trichoptera
Micratsams op.
Anagapetus op.
Glonaoooma op.
Arctopnyche grandina
Paraspoyche olsio
Hydropoychidaa
Agraylea ap.
Ochratrichia ap.
Lopldoatonn op.
Apataria ep.
Eceliocayla op.
Weothreama alicia
oligophleboden ap.
Limnephilidae
Wormaldia sp.
Rhyacophila Augmlita
Rhyacophila Bettani

Rbyacophila Bifila/Coloraden

Rhyacophila Brunnes

Rhyacophila Hyalioata

Rhyacophila Iranda
Rhyacophila sibirica
Rhyacophila Vaccua
Rhyacophila Verrula
Rbyacophila vepulna
Rhyaecophila op.
Trichepteran pupas

Ccthex

Aonelida

Colacptara-Elmidae
Cleptelmin op.
Hatar Limnlioe op.
Lara ap.
Farpua ep.
Ealtzevia Bp.
Blmidae

Collanbola

Diptera
Agathan op.
Cearatopogonidae
Chironcmidae
Oreagaeton Op.
Simuliddas
Aotocha sp.
Dicranota op.
Hexatoma sp.
Pedicia op.
Tipala op.

uydcacarina

Mollusca

Hema toda

Turballaria
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Macrofnvertabrats Data-Montancrs, May 1591

Boar Cresk, Be2 8

Iphamaroptera
Baetio op.
Caudatslla hystriw

Drunalla coloradenais/

Elavilinss
bDrunalls doddai
bronella epinifara
Drunalla ep.
Bphemerslla op.
Sarratslla op.
Cinygmula sp.
Epsorus sp.
Heptagania wp.
Rhithrogena sp.
Paraloptophlebia op.
Analeatus op.

Plecaoptara
Capnd idas
Kathroparla pardita
Sualtoa/Suuallia ep.
Decpaxia auguota
Paralenctea op.

Femoura ©p.
Vipoka cataractaa
Tapada cinetipea
Zapada columbiana
Neamonrldae
Yoraperla bravis
Acroneuria abnormis
Doronsuria thasodora
Hegparoparlsa paclifica
Perlidae
Isoparla sp.
Hegaxrcys sp.
Satvena hradleyi
Siala sp.
Perlodidae
Tasnlanema op.
Trichoptara
Hicraoeama op.
Anagapetus op.
Glosnopsana op.
Mxctopoyche grapndip
Parapoychs elais
Rydropoychidas
Agraylea op.
Ochrotrichia op.
Lepidootcma op.
Apatania ap.
Eceli namyia op.
Reothremma alicia
0ligophlebodes sp.
Limpnephilidaa

Rhyacopbila Biflla/Coloraden

Rhyacophila Brunnsa
Rhyacophila Ryalinata
Rhyacophila Iranda
Rhyacophila Siblrica
Rhyacophila Vaccua
Rhyacophila Varrula
Rhyacophila vepuloa
Rbyacophila op.
Trxichopteran popas

Other

Annelida

Colapptara-Elmidae
Cleptalnin op.
Hatarlimoius sp.
Lara Bp.
Harpuo op.
faltravia ap.
Blmidas

Collembala

Diptara
Agathon ap.
Caratopagonidae
Chironamidas
Creageton op.
Simuliidaa
Antocha op.
Dicranota op.
Hexatama op.
Pedicia sp.
Tipnla op.

Hydracarina

Mollunca

Hema toda

Turbellaria
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Appendix B. Macroinvertebrate station totals, summer 1991.
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Hacroinvartabrats Data-Montanore, Auguot 1891

Libby Cresk, L1 k$

Ephemareptara
Baatio cp.
Candatella hyatrix

Orunella coloradennia/

flavilinaa
Drunalla doddoi
Drunslla epinifera
Prunslla op.
Bphemaralls op.
Sarratella ap.
Cloygnula op.
Epsorsis op.
Heptagenia sp.
Ahithrogeaa ap.
Paraleptophlahia op.
Anelatus op.

Plaaoptara

Capal idaa
Kathroparla pardits
Swaltea/Suwmllia op.
Dsspawia aofueta
Faraleoctra sp.
Parlomyls ep.
Lauctridas
Hancura sp.
Viecka cataractae
Iapads cinctipes
sapada columblana
Nemouridaw
Yoraparla brevia
Acroneuria almormis
Dercaeuria thecdara

Hesparcparla pacifica

Porlidas
Isoporla op.
Megarcya op.
Satuvens bradleyl
Skwala Bp.
Parlodidae
Tasoionema op.
Trichoptara
Hicranema sp.
Anagapatus sp.
Glodposdma op.
Arctopayche graodia
Parapoycha alsin
Hydropaychidae
Agraylea eop.
ochrotrichia ap.
Lepidoatoma sp.
Apatania op.
Eccllaamyia ap.
Haothremma alicia
oligophlebedsa op.
Lirmnaphilidas
Worma ldia ep.
Rhyacophila Angalita
Rhyacophila Batteni

Rhyacophila Bifila/Coloraden

Rhyacophila Brunnea

Rhyacophila Hyalinata

Rbyacophila Iranda
Rhyacophila Siblrica
Rhyacophila Vacena
Rhyacophila Verrula
Rhyacephila vepuloa
Rhyacophila ap.
Trichopteran pupas

Othar

Annelida

Colacptara-Elmidas

Cleptelmis op.

Hetar limniua op.

Lars ap.

Harpuo sp.

Zaitrevia sp.

Elnidae
Collathala
Diptera

Agathon ap.

Caratopogonidac

Chironmmidas

Orecgeton op.

Simuliidae

Antocha ap.

Dicranota pp.

Hexatema gp.

Pedicia op.

Tipula op.
Hydracarina
Yalluoca
Hema toda
Turbellaria

TOTAL EUMBER =
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Macroinvartabrats Data-Hontagora, Auguot 1991

Libby Cresk, LY #10

Ephamaroptoera
Baetis Bp.
Candatalla hyotrix

Drunells coloradencis/

flavilinea
Orunella doddoi
Prunella spinifara
Drunslla ap.
Ephemarslla op.

- Barratalla ep.
Cinygmla sp.
Epsorus sp.
Heptagoaia op.
Rhithrogens op.
Faraleptophlebia sp.
Azmalotus sp.

Placoptara
¢apal idae
Kathroparla perdita
Sweltsa/Suwallia op.
Deopaxia auguota
Patraleuctra sp.
Parloayla op-
lanctridae
Heamoura op.

Hooka cataractae
sapada clnatipes
Sapada columblana
Bamouridaa
Yorapsrla brevic
Acroneuria aboormin
Doraneuria theodora
Heeperopecla pacifica
Perlidae

Inoperla op.
Megarcyo Op.
Batvena bradleyi
Skuala sp.
Porladidas
Taenionana op.

Trichoptera
Micracoma ep.
Anagapetus op-
Gloanooama op.
Arctopoycha grandic
Pazapoyche elsis
Hydropaychidaa
Agraylea ap.-
Ochrotrichia op.
Lepidostama op.
Apatapla op.
Bocclisamyia op.
Feothremsa alicia
oligophlebodan op.
Limopephi lidas
Worma liia np.
Rhyacophila Angelita
Rhyacephila Battaeni

Rhyacophila Bifila/Coloraden

Rhyaccphila Brunnea
Rhyacophila Byalioakta
Rhyacephila Iranda
Rhyacophila sibhirica
Rhyacophila Vacaua
Rhyacophila Verrula
Rhyacophlla vepulna
Rhyacophila sp.
Trichopteran pupas

other

Anne lida

Colacptars -Elnidae
Cleptalnis op.
Hotarlimnius ap.
Lara op.
HRarpus ap.
Iaitzevia op.
Elnidas

Collembola

bipteca
Agathan ap.
Coratopogonidas
Chirogamidas
Crecgeton op-
Simuliidae
Antacha sp,
bicranota mp.
Aexatona np.
Pedicia op.
Tipula op.

Rydracarina

Hollusca

Nema toda

Turbellaria
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Macpoinvertabrata Data—-Montanore, Adguot 19%1

Libby Creak, L% ¥11

For Each Taxa

Hajor Group

Fpbagarcptera
Baatis op.
Candatalla byotrix
branslla ooloradannio/

£flavilinea

Drunslla doddai
Drunalla epluifeca
Orunella sp.
Ephanaralla op.
Barratalla sp.
Cinygmula sp.
Bpaorue €p.
Heptageoia ep.
Rhithrogens op.
Paraleptophlshia ap.
hmslatos ep.

Plecoptazra
capni tdas
Kathroparla pardita
Bwaltoa/Sucallia ap.
Daspaxia auguota

" Paraleuctra ap.

descrica sp.
Visoka cataractaas
Lapada cinctipes
Iapada colwablana
Wemouridaa
Yoraparla brevia
Acronsuria abnormia
Doroneuria thecdora
Henparoparla pacifica
Poclidaa
Iscparla op.
Hagareyn op.
Setvooa bradleyi
Ekwala ap.
Parlodidas
Taenionema op.

Trichoptara
Micrasema ap.
Anagapetus sop.
Gloosooana op.
Arctopoyche grandia
Parapoychs elsis
Hydropoychidae
Agraylea op.
ochrotrichia op-
Lapidoatcoae op.
Apatania ap.
Eceligamyla ep.
Heothrama alicla
Ollgophlebedes op.
Limnophilidae
Worma ldia sp.
Rhyacophila Angmlita
Rhyacophila Betteni
Rhyacophila Bifila/Coloraden
Rhyacophila Brunnea
Rhyacophila Hyalinata
Rhyacophila Iranda
Rhyecophila Sibirica
Rhyacophila Vaccua
Rhyacophlla Verrula
Rbhyacophila vepulna
Rhyacopbila sp.
Trichoptaran pupas

Other

Anne lida

Coleoptara-Elnidae
Cloptelmis ap.
Hetarlimniun op.
Lara sp.
Harpus sp.
faitzevia ap.’
Elnidae

Collembala

biptara
Agathon opp.
Coratopogqonidae
Chironcaidas
Orecgeton sp.
Simaliidae
Antocha ap.
Dicranota asp.
Haxatcma op.
Pedicia ap.
Tipula sp.

Hydracarina

Hollusca

Rana toda

Turbellaria
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Hacrolnvarteabrate Data-Hontanora, Aocust 1991

Litby Creek, L10 #12

Ephamaroptara
Baatle ap.
Caudatella hyorrix

Drunella coloradensis/

flavilinea
Orunalla doddei
Drunella opinifarca
Drunella sp.
Ephamoralla sp.
Sarratalla pp.
cinygmula ap.
Spacrus sp.
Heptagenia sp.
Rhithrogans op.
Paraleptophlehia sp.
Amelatus sp.
Placoptara
Capbl idas
Kathroparla perdita
Sweltsa/Suwvallia op.
Daspaxia augusta
Paralenctra sp.
Porlomyia ap.
Louotridas
Nmaourca ep.
Viecka cataractas
Tapada cinctipen
s$apada colombiana
Bemouridas
Yorapaexcla brevio
Acronouria abnormio
Doroneuria thecdora
Bevporoperla pacifica
Parlidss
Iscporla ap.
Hogarcya sp.
Batvena bradleyi
Skwala Bp.
Parlodidae
Taonionema np.
Trichoptara
Micrassna op.
Anagapetus op.
Glcaacocxaa op.
Arctopoyche grandin
Parapsychs elaic
Hydropoychidas
Agraylea op.
Ochrotrichia op.
Lapidcotoma op.
Apatania mp.
Bcclioamyia op.
Haothreoma alicia
oligophlshodas op.
Limnaphilidae
wWorma 1dia ap.
Bhyacophila angelita
Rhyacophila Bettani

Rhyaccphila Biflla/Coloraden

Rhyacophila Brunnea
Rbyacophila Hyalinata
Rbhyacophila Iranda
Riyacophila Sibirica
Rhyaceophila Vaccua
Rbyacophila Verrula
Rbyacophila vepuloa
Rhyacophila sp.
Trichoptarag pupaas

Othey

Anne lisds

Colaoptera-Elmidas
Cleptalmis op.
Hotar Limniug ap.
Lara op.
Harpug op.
Saitzevia op.
Elmidas

Collembola

Diptara
Agathon op.
Caratopogonidas
Chironamidaa
Oreogeton op.
Sipulildas
Aatocha ap.
Dleranota sp.
floxatoma op.
Pedicia ap.
Tlpula op.

Hydracacina

Mollogca

Hema toda

Turballaria

TOTAL HUMBER =
TOTAL TAXA =
5TD =
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For Kach Taxa Major Group
Percant Total Porcant
Ho. Ho./oq.m. of Total Rummbear of Total = TV
1063 S4.14
B9 132 4.5 4
L] 4] 0.0 1
B 17 o.4 1
149 322 7.6 1
-] ] 6.0 1
Q ] 0.0 9
-] 0 0.0 1
Q 9 0.0 1
[} o 0.0 4
420 07 21.4 4
] [} 4.0 4
kYAl BOS 19.0 4
0 0 a.0 2
26 56 1.3 7
457 23.23
12 26 0.6 1
0 Q a.o 1
238 514 12.1 1
26 36 1.3 1]
o a 0.8 L]
0 Q 0.0 ]
a Q 0.0 ]
2 4 9.1 2
24 52 1.2 2
L] L] 9.0 2
7 166 3.9 2
1] 0 ¢.0 2
12 F13 2.5 H
[ Q 0.9 1
] Q 0.0 1
0 [} 0.0 1
.} 17 0.4 h
[} [+] 0.0 2
[} 1) 0.0 2
0 ] 0.0 2
o o o-0 2
58 125 2.9 2
[} [ 0.0 2
56 2.85
] a 8.0 1
Q [} 0.9 o
3 ] 0.2 a
Q [+] 0.0 L]
10 22 a.5 4
[} o 0.0 4
o o 0.0 1
o o [ ] 4
L+ ¢ ¢.0 i
[} [1] o.0 4
o ] 0.0 L]
1 3 0.2 4
o 4 0.0 4
7 15 0.4 4
9 a 0.0 3
] a 2.0 1}
1] Q 0.0 o
a a 0.0 o
-] 0 0.0 o
a [ 2.9 o
Q 1] ¢.0 o
[} [1] 6.0 1]
2 19 0.5 o
L+] (1] 0.0 Q
1] [} 4.0 Q
22 48 1.1 a
1 2 0.1 nn
s 13.78
75 162 3.8 5
] o 0.0 4
a -] c.0 4
a [1] 0.0 L
0 0 0.0 4
o 0 0.0 L]
o ] 0.9 4
Q o 9.0 on
-] o ¢.0 a
[} -] e.0 -3
284 613 14.4 1
2 4 0.1 &
5 11 0.2 6
Q 1] 0.0 3
6 13 0.3 3
2 4 0.1 i
2z 4 c.l 3
[} [+ 0.0 3
Q o 0.0 5
-] -] 0.0 -]
] 1] 0.0 nn
1) 28 0.7 4
1967 EPT Abund. =~ 1578 EDI =
L BPT/Chiron. =~ 5.56
72.8 COEF. VAR. = 18.9]
393 55 MEAR = Y

108

108
108
108
108
108
108

102
108

108
24
24
36
k1]
b1

lo8

108

108

3.4

2

[1]
84

822588528

nan
[ R

ARARRRRARNEEESREEREENAE

Baon LI
rmagﬂgnnv

RARRAEREAR

eg

cg
ag
Bh
cg
oy
cg

pr
cg/ £
px
cf
<g
pr
pr
pr
oh
pr
g

pr



Hacroluvertebrate Data~Montansre, Auguat 1951

fitkls charry Cresk, LC1l #13

Bo.

Bphamaropt acs
Bastis op.
Candatslla hystrix
brunalla coloradenoia/

flavilioea
Crunalla doddei
Drunalla spiolfaca
prunsalla ep.
Epbemearslla sp.
Berratalla sp.
Clagyma sp.
Cinygaala sp.
Epeorns 8p.
Rhithrogens sp.
Paraleptophlebla op.
Anolatus op.

Plocoptara
Capal idae
Kathroparla pardita
Sweltpa/Suumllia sp.
Despaxia anguaota
Faraleuctra op.
Porlomyla sp.
Leuctridae
Femcura sp.
Viosoka cataractas
Eapada clinctipes
gtapada columbiana 1
Nemouridae
Yoraparla brevis
Acronenria abnormlin
poroosuria theodora
Hesperoperla pacifica
Parlidae
Iecperla op,

HoGArCYD OP.
Satvana bradleyi
Skunla Bp.
perlodidae
Tasnlonema pp,

Trichoptara
Micrasams op.

Anacqapstus op.
Glonooacma op.
Axctopaycha grandis
Parapgyche alsis
Hydropsychidas
Agraylea op.
ochrotrichia op.
Lepidoatama sp.
Apatania op.
Ecclisomyia op.
Neocthramia alieia
Ooligophlebodes op.
Limnephilidas
Worma ldia op.
Rbyacophila Angalita
Rhyacophila Batteni
PRhyacophila Bifila/Coloraden
Rhyacophils Bruones
Rhyacophila Hyalinata
Rhyacophila Iranda
Bhyacophila Sibirica
Rhyacophila Vaccua
Rhyacophila Varrnla
Rbhyacophila vepuloa
Rhyacophila sp.
Trichoptoran pupas

other

Ance lida

Colacptera=-Elmidas
Cleptelmin ap.

Hetar limniun sp.
Lara op.

¥arpus Bp.
Taitzevia ap.
Elmidaas

Collembola

Diptara
Aqathon ap.
Caratopogonidae
Chironcoidae
Oreogston op.

Simuliidans
Antocha sp.
Dicramcta op.
Haxatema sp.,
Padicia sp.
Tipula =p.

fydracarina

Molluaca

Hema toda

Turbellacia
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Macrolbver tabrate Cata-Montanore, Auguat 1991

Poatman Creek, Pol #14

Ephamaropteara
Bastia op.
Caudatells hyntcix

brunella coloradannin/

flavilines
Orunella doddei
Drunalls epinifexa
Drunslla op.
Ephomacalla ep.
sorratolla sp.
Cinygmula ep.
Bpearas op.
Hoptagenia ep.
Rhithrogena sp.
Paraleptophlebia op.
Manlotus ap.
Plecoptara
Capnl idas
Kathroparla pardita
fusltea/Sowallia op.
Decpaxia angusota
Paraleuctra sp.

HEmmTA op.
Viooka eataractas
fapada cioctipen
Sapada coluzblana
Hermuridas
Yoraperla brevio
Acronenria abnormis
Coronauria theodora
Hegporoperla pacifica
Porlidas
Inoparla op.
Megarcys Bp.
Satvena bradlayi
Skwala op.
Parlodidas
Tacnionema ap.
Trichoptara
Hlorasema op.
Ansgapatus op,
Glooocoana op.
Arctopoyche grandies
Parapoyche sloiop
Hydropsychidae
Agraylea op.
ochrokrichia ap.
Lopldoatea op,
Apatania op.
Ecclioomyla op.
Beothremoa alicia
Oligophlaboden op.
Limnophilidas
Worpa ldia sp.
Rhyacophila Angamlits
Rhyacophila Batteni

Rhyacophila Bifila/colorades

Rhyacophila Brunnea
Rhyaccphila Ryalipata
Rhyacophila Iranda
Rhyacophila Sibigiea
Rbyacophila Vaccoa
Rhyacophila Varrula
Rhyacophila vepulaa
Rhyacophila np.
Trichoptarao pupaa

Other

Annelida

Coleoptera-Elmidas
Cleptalnis ap.
Hoter limnioa np.
Lara op.
Harpuo op.
Ealtzevia op.
Elmidae

Collembola

Diptara
Agathon op.
Caratopogonidae
Chiropomidae
Orecgaton op.
Simunliidae
Antocha ep.
Dieyanota op.
Haxatcma op.
Pedicia op.
Tipula op.

Hydracarina

Molluoca

Hema toda

Turbellaxfa

TOTAL BUMBER =
TOTAL TAXA =
STD =
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Ephemoroptara
Bastis sp.
Caudatalla bystrix
Drunalla coloradensis/
flavilicea
Drunalla doddel
Oruhalla spinifeara
oranella ep.
Ephsnaralla sp.
carratella sp.
cinygemula sp.
Epasaroa Bp.
Hoptagonis ep.
Rhithrogema np.
Paraleptophlabia sp.
Anelstuo ap.

Plecoptara

capniidae
Eathroparla pardita
Sweltus/fusallia ep.
Dagpaxia augusta
Pataleuwstra sp.

Hemoiza =p.

viscka cataractase
Tapada einetipas
sapada columbiana
Hemcuridae
Yorapsrla brevis
acronauria aboormis
pDoroneuria theodora
Hoopercparla paclfica
Ferlidae

Iscpercla ap.
Magarcys op.
Setvens bradleyl
Skwala op.
Perlodidas
Taanlonexma op.

Trichoptara

Micraosma sp.
Asagapetun &p.
Gloscoocma 8p.
Arctopoyche grandis
Parapoyche sloln
Hydropeychidas
Agraylea wp.
ochrotrichia ap.
Lepldostoma op.
Apatania op.
Ecolloanyla ep.
Reothremma alicia
Oligophlebaodan op.
Limnephilidae

Worma ldia op.
Rhyacophlila Angelita
Rhyacophila Batteni

Rbyacophila Bifi la/Coloraden

Rhyacophila Brunnsa
Rhyacophila Hyalinata
Rhyacophfila Iranda
Fhyacophila Sibirlea
Rhyacophila Vacuna
Rhyacophila Vacrrala
Rhyacophila vepuloa
Rbhyacophila op.
Trichoptaran pupaa
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Annelida

(L]

Coleoptars-Elnidae

Cleptalmis op.
Heatarlimnine op.

Lara op.
Harpuo op.

taitzevia op.

Elnidas
Collambola
Diptera

Agathon sp.

Caratopogonldae
Chironanidae

Oreagston op.

Simuliidae
Antocha op.

Dicranota ep.

Hoxatoma op-
Padicia ap.
Tipula op.
Hydracarina
Holluoca
tema toda
Turbellaria
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TOTAL TAXA =
STD =
MERN

o000 ONO

[

HNMOSOOOOVUOoOWNUD D

1483
3

37.3
297

Macrolovertebrate Data-Montanaca, Auguot 1991
Rampey Craak, Raz kK15

Yor Each Taxa

Hafoc_droup

o

N
-
SR O0OWOOOOGONDONONOROOWOWAOG

-

NE e
L - -N-N-]

NN

-
VOO MAEQOAOFNNOOCQQODOODO

I
-

SO0 Q00QaAaQ

-
AOQO0CO0OMFMOMERDO

Total
Humbar
1063

of Total

oo
..
(-]

N b =
08 0ONLUOCIOO=D
O

MOoONOD AMMOOOHW

297

N
OFOOQOUOOODOOFOAOFONOOWWLODO

2000 D000 RODODONODODDDOVED

67

N

OOODUDOQOOOOOPODOOOGDQOOQOQ
WONDOWNOONOWLNDOODOGCODOmmOMD O

54

o
[l

o000 Q00O0
[- - - - - -]

HFOQOOQOOWoORHMDO

O0000000DDODONODO

EPT Abund. =
BEPT/Chiron. =
CONF. VAR. =
SE MERN =

1429
10.8)
19.31

.78

63

Parcant
of Total
71.81

20.03

[4

- -

NMNE R AR DM

NNNNNNNHEFEFENOMNNNRNGOOOSH MM

EOOOOOOOOQQGUhhAn‘H’-ﬁh.‘aoH

("]

EA&‘A‘A

ﬁEmuuuuuumnamD

SDL =

72

18

24
18
13
4
21
21
48
21
24
48

32
24
24
iz
i
18
18
24

16
16
p13
24

18
pt.|

48
24

18

48

24
24
24
18

108
168
108
18
p-]
24

23
108
N
18
18
18
is
18
pi:}
1B
ia
18
18
18

108

108
lo8
108
108
108
108

laa
108

108
24
24
a6
36
k17

108

108

108

3.3

£

<q
cg

4288833830482

ARRRERTRRER

ERABRE

BEEBERERETRRTAERES55484

eglf

pr
ef

g
pr

pr
Bh
pr
eg

pc



Magrainvartebrats Data-Hontanors, Aanguat 1591

Baar Creak, Bez F16

Ephamarcptera
Bastis ap.
Caucdatells bhystrix

prunslla coloradsnais/

flavilines
Drunella doddal
Drunella spinifeca
Drunella ep.
Bpbaaeralla asp.
Sexrratslla @p.
Cinygmula ap.
Epsarusn op.
Hoptagenis sp.
Rhithrogena op.
Paralsptophlells op.
Amalotos op.

Placoptara

Capni idas
Kathroperla pardita
Swoltsa/Suwallia ap.
Despaxia auguata
Paralsuctca sp.
Parlowyls ap.
Leuctridas
¥emsura op.
wigoka cataractae
Iapada efnctipes
Tapada columbiana
Hemouridae
Yoraparla breviso
Acronenria abnormis
Doronouria theodora

Aoopeoroper la pacifica

Parlidaa
Isoparla ep.
Magarcys op.
Setvens bradleyi
Skwala ep.
Perlodidas
Tasnionema op.
Trichoptara
Micragema op,
Anagapetus op.
Glopscooma np.
Arctopsyche qrandie
Parapoychs eluio
Bydropaychidaa
Aqraylea ep.
Ochrotrichia ap.
Lepidootoma ap.
Apatanla ep.
Eecliscmyla op.
Reothremms alicia
oligophlahaden op.
Llmpephilidas
Worma ldia op.

Rhyacophila Anegelita

Rbyacophila Betteni

Rhyacophila Bifila/Coloraden

Rhyacophila Brunnea

Rhyacophila Byalinata

Rhyacophila Iranda
Rhyacophila Sibirica
Rhyacophila Vaccna
Rhyacophila Verrnls
Rhyacophila vepuloa
Rhyacephi la sp.
Trichopteran pupaae

Cther

Annelida

Colecptara-Elmidae
Cleptalmia op.
Hetarlinnius op.
Lara sp-.
Rarpua op.
Zafitzevia mp.
Elmidae

Collembola

Diptera
Agathon op.
Caratopogonidas
Chironcmlidae
Oredgeton op.
Simuliidae
Autocha op.
Dicrancta sp.
Hoxatoma sp.
Pedicia op.
Tipala op.

Hydracarina

Holluaca

Nematoda

Turballaria

TOTAL RUMBER =
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147 2.8
0 0.0
a5 0.7
1419 26.9
-] 2.0
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22 o4
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o .0
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a 0.0
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2 0.0
33 a.7
[] 0.0
2 0.0
2 0.9
Q 0.0
1] 0.0
6 0.1
[1] a.0
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2 a.0
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11 0.2
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COEF. VAR. = 23.3
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Apperdix C. Macroinvertebrate station totals, autumn 1991.
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Hacrolnvartebrats Data-Montanore, Ostoher 1991

Libby Creak, L[1 ¥17

Epheparcptaca
Bastis op.
Caundatalls byetrcin

Drunella coloradensis/

flavilipea
Drunalla doddel
Orunalla opinifara
Drunalla ep.
Ephameralla op.
Sarratslla op.
Cinygmula 8p.
Epacras sp.
Hoptagenia op.
Rhithrogena sp.
Paraleptophlebla op.
Azaleton op.
Plecoptara
capnlidae
Fathroperla pardita
Sumltsa/cuuallia op.
Deopaxia suguota
Paraleuvetra ap.
Parlomytla op.
Lauctridas
Hemonura =p.
viscka cataractae
Tapada cinetipes
Zapada colunhiana
Bemouridas
Yoraperla brevias
Acroneuria abnormia
poroneuria theodora
Hespercperla pacifica
Parlidaa
Inoparla op.
Magarcys ap.
Satvena bradleyl
skwala op.
Farlodidae
Taenionana op.
Trichoptera
Hicrasama op.
Anagapatus op.
Glosooocma op.
Arctopsyche grandino
Paxapnyche sloic
Rydropoychidae
Agrayloa op.
ochrotrichia ap.
Lepidontoma op.
Apatania sp.
Eccllsamyia op.
Heothreamma alleias
Qligophlebades ep.
Limnephilidaa
Worma ldia op.
Rhyacophila Angelita
Rhyacophila Batteni

Rhyacophila Bifila/Coloraden

Rhyacophila Brunnsa
Rbhyacophila Byalioata
Rhyacephila Iranda
Rhyacophila sSibirlca
Rhyacophila Vaccua
Rhyacophila Vacrula
Rhyacophila vepulsa
RAbyacophlla np.
Trichopteran pupaes

othax

Aonalida

Colacptara-Elmidas
Cleptalmin op.
Hetarlimniua ep.
Lara op.
Harpua ap.
Zaltzaevia mp.
Elmidae

Collenhala

Diptacs
Agathon ap.
Caratopogonidas
Chironomidas
Qrecgaton sp.
Simuliidaa
Ankocha op.
Dicranota ap.
Hoxatoma op.
"Padicia op.
Tipula op.

fiydracapina

Holluosca

Hexna tocls

Turbellaria
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Haarolnver tehrate Data-Hootapore, October 1991

Libby Cresk, LI #18

Pphamaroptera
Baotis op.
Caundatella bhyotrix

Drugalla coloradeneis/

flavilinsa
Drunella doddol
Drunalla spinifera
Dreunolla ap.
Fphezorella sp.
Sarratalla ap.
Cinycmala ep.

Rhithrogaua sp.
Paraleptophlebia sp.
Azaletos ep.
Placoptara
Capnd idae
Fathroparla pardita
Swaltea/Sowallia sp.
Dospaxia augusta
Paraleuctra op.
Parlomyia sp.
Loauctcidas
Yascars ap.
Vigoka cataractae
Sapada clnctipesa
Iapada colmhiana
Wenonridas
Yoraperla brevis
Acronouria abnormia
Derocneuria theodera
Haspoarcperla pacifica
Parlidas
looperla wp.
Megarcyn ap.
Satvens bxadleyl
Skuala op.
Perlodidas
Taanf onesa pp.
Trichoptara
Micrapema op.
Anagapatus sp.
Glosooocama sp.
Arctopoyche grandis
Parapoyche alnin
Aydropoychidaa
Agraylea op.
Ochrotrichia op.
Lepidootons ep.
Apatanla op.
Bceli oamyia op.
Noothremna alicia
Oligophlebodans mp.
Limnephilidas
Worma ldia op.
Rbyacophila Angalitca
Rhyacophila Battani

Rhyacophila Bifila/Coloraden

Rhyacophila Brunpnea
Rbyacophila Byalinata
Rhyacophila Iraoda
Rhyacophila Sibirica
Rhyacophila Vaccua
Rhyacophila Varrala
Rhyacophila vepuloa
Rhyacophila op.
Tricheptacan pupae

Other

Anne Lida

Colaoptara-Elmidaa
Cleptelmnis op.
Hater Limpius op.
Lara op.
Warpue op.
Tajitzevia op.
Elmidae

Collexbola

Diptera
Agathon sp.
Coratopogonidas
Chironamldas
Creoagaton mp.
Simuliddae
Antocha ep.
Dicranota ap.
Haxatoma pp.
Tadicia op.
Tipula sp.

Wydeacacioa

Holluaca

Heamatoda

Turballacia

TOTAL HUMBER =

For Each Taxa Major Group
Percent Total Perceuat
Eo. Bofsq.m.  of Total of Total T
2259 61.31
742 1603 20.1 4
] ] °.0 1
[ ] 0.0 1
111 359 4.5 1
6 13 ¢.2 1
o [} 0.0 0
o a 0.0 1
43 93 1.2 1
83 1912 4.0 4
57 123 1.5 4
[+] ] 0.0 4
354 765 9.6 4
10 22 0.3 2
6 13 0.2 7
1096 29.71
4 -] 0.1 1
] ] 0.0 1
116 251 i.1 1
L 2 4.1 a
-] [} o.0 L]
o o 2.0 -]
] o 0.0 ]
4 [} 0.0 2
b} [ 0.1 2
ar 148 2.4 Fi
6 356 0.7 2
[} L] 0.0 2
[ ] a 0.0 2
o 1] 0.0 1
3 1] 0.1 1
o 0 ¢.0 1
26 36 0.7 1
[1] a 4.0 2
7 15 .2 2
] o 2.0 2
a1 24 .3 2
1 2 0.0 2
808 1745 21.9 2
276 7.48
10 22 ‘0.3 i
] 0 0.0 4]
] 4 0.1 ]
a8 82 1.0 4
[} 0 0.0 4
32 112 1.4 4
31 67 [ :] q
] 4] 6.0 4
] [} 0.0 1
[ Q o.0 q
¢ =] 0.0 4
] a 0.0 4
22 48 0.6 4
108 233 2.9 L]
a ] 0.0 3
Q L] 0.0 a
3 6 0.1 Q
a (1] 0.0 1]
9 19 0.2 ]
o L] 0.0 -]
-] 1] 0.0 9
L] 0 0.0 -]
] 0 0.0 ]
1 2 0.0 o
o [} Q.0 o
L] 0 6.0 o
1] o 0.0 oo
43 1.30
o ] 0.0 5
[ 0 0.0 4
1 2 0.0 4
[ o 0.0 L]
[ Q 0.0 4
o 0 0.0 4
] a 0.0 4
] 0 0.0 nn
[} 0 0.0 ]
1 2 0.0 &
29 63 0.8 6
] ] 0.0 [
L] 0 0.0 6
a Q 0.0 3
13 28 0.4 3
1 9 6.1 3
) o ¢.0 3
[ -] o.0 A
o o .0 5
1] 1] oc.a 8
o [ 0.0 oo
a 0 o.o 4
3589 EFT Abupd. = 3641 SDI =
6 EPT/Chiron. = 125,55
1353.5 COEF. VAR. = 20.81
138 5B MEAR = 9.48
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Ephamaroptera

Baatls ap.
Candatollas hyokrix

brunslla coloradeccic/

flavilinea
Druoella doddoi
Drunalia spinifara
Drunalla ap.
Ephamnarealla op.
Garcratalla ap.
Cinygmula op.
Epaorus sp.
Haptagenla ep.
Rhithtoguna sp.
Raraleptophlebia op.
Analatos op.,

Placoptara

Capnlidsa
Kathroparla pecdita
Ewaltsa/Suwallia op.
Dsapaxia aunguata
Paraleuctra sp.

Honoura op.

Visoka cataractas
Iapada cinctipea
Eapada colwohlapa
Remouridae
Yorapacla brevis
Acroneuria abnormia
Darcneutia theodora

Henparoper la pacifica

Farlidae
Iscpoerla op.
Hegarcys sp.
Setvena bradleyl
Skwvala op.
Parlodidae
Tasnicnema op.

Trichoptara

Micragesma op.-
Ahoagapatus op.
dloscosoma op.
Arctopayche grandis
Parapayche alsic
Hydropoyechidae
Agraylea op.
Ochrotrichia op.
Lapideotans op.
Apatania op.
Eccliganmyia op.
Heothremma alicia
0ligophlebodas sp.
Limnephilidas

Wanna 1d{a op.
Rhyacopblla Angelita
Rhyacophila Batteni

Rhyacophlla Blflls/Coloraden

Rhyacophila Brunnea

Rhyacephila Hyalinata

Rhyacophila Iranda
Rhyacophila Sibirica
Rhyacophila Yaccua
Rhyaccphila Varrula
Rhyacophlla vepuloca

Rhyacophila ap.
Trichopteran pupae

Cther

Annelida

Colaoptara-Elnidae
Cleptelmia op.
Hetarlimpins sp.
Lara sp.
Harpuo ap.
Eaitzevia op.
Blmidas

Collmbala

Dipteca
Agathon op.
Ceratopogonidas
Chironamidas
Orecgaton op.
Simuliidae
Antocha op.
Dicranota np.
Hexatoma op.
Pedicla sp.
Tipula ap.

Aydracarina

Hollusca

Rema toda

Turbellaria

TOTAL HUMBER =~
TOTAL TAA =
-

HEAR =

Hacrainvartabrate Data-Hantanors, Octabar 1991
Libby Creak, L3 #1%
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Maorcinvartebrate Data-Hontanora, Octoaber 1591

Likby Creak, L10 #20

Ephamaroptera
Bastis sp.
Candatalla hystrix

Drunslla coloradansias/

flavilinea
Drunalla deddai -
Drunella spinifera
Drunalls sp.
Ephatarella sp.
Sarratsalla op.
Cloygmala sp.
Epaarus ep.
Heptagenia »p.
Rblthrogana sp.
Paraleptophlabia ap.
Aanslotus sp.

Plecoptera

Capni idae
Kathroparla poardita
fuoltaa/Guwallia sp.
Daspaxis anguota

Hemcura sp.

Visoka cataractae
Iapada einctipes
Tapada columbiana
Remouridas
Yaraparla brevio
Acroneuria abmormie
bDoroneourla theodora

Hegparcperla pacifica

Porlidaa
Isoparla op.
Hegarcys Sp.
Satvena bradleyl
Elcala op.
Par Llodidae
Taand onema op.
Trichoptara
Hicracema ap.
Anagapetus ap.
Glosoooana op.
Arctopoyche grandias
Parapoyche eleis
Hydropoychidae
Agraylsa ap.
Ochrotrichia op.
Lepidootoma op.
Apatania op.
Eceldocmyia op.
Hoothremna alicia
Oligophlebeden op.
Limnephilidas
Worma ldia sp.
Rbyacophila Angelita
Rhyacophila Betteni

Rhyacophila Aifila/coloraden

Rhyacophila Brunnea

Rhyacophils Hyalisata

Rbyacophila Iranda
Rhyacophila Sibircica
Rhyacophila Vaccua
Rhyacophila Varruls
Rbyacophlla vepuloa
Rhyacophila sp.
Trichoptacan pupae

other

Anha Lida

Coleoptara-Elmidaa
Cleptelnio op.
Hatay Mrmploo ep.
Lara sp.
Harpue op.
faitzavia op.
Elmidae

Collembola

Diptera
Agathon ap.
Caratopogonidas
Chironamidae
Orecgeton ap.
Simuliidae
Antocha ap.
Oicranota ap.
Hawatema sp.
Pedicia np.
Tipula op.

Rydracarica

HYollusca

Hema toda

Turbellaria
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Magrolpvartehratea Data-Montanore, Octobar 1991

Little Charry Creek, ILCl #21

Hoa.

Ephamaroptera
Baotic mp. n
Candatells hystrix
Druzolla coloradenein/

flavilinsa
Drunalla doddel
Drunslla opinifera
Drunslla ep.
Ephemarella sp.
sarratella sp.
Cinygmula ep. 2
Epooros rp.
Reptagenia sp.
fhithrogena sp.
Paraleptophleblia op.
Monlatus op.

Plecoptaca
capni idae
Kathroperla perdita
Bunltsa/Suwallia op. 116
Despaxia auguata
Paraleuctra op.
Parlomyla op.
Leuctridas
Hemonra sp.

Viscks cataractas
Sapada cinctipes
fapada colunbiana
Hemouridas
Yoraparla hrevis
Accogenrla abnsrmia
Doroneuria theodera
Heaparcperla pacifica
Porlidas

Isoparla mp.
Hagarcys ap.
Sstvana bradleyi
Skwala op.
Perlodidas

Taani cnema Bp.

Trichoptersa
Micrapema op.
Anagapatus op.
Glognoosema op.
Arctopeyche grandioc
Parapoyche elols
Hydropoychidaae
Agraylea ap.
ochrotrichia sp.
Lepidestoama ap.
Apatania op.
Ecalisaoyia op.
Hoothremma alicia
oligophlebodas op.
Limoephd lidae
Worma ldia op.
Rhyacophila Angalita
RAhyacophila Batteni
Rhyacophila Biflla/coloraden
Rhyacophila Erunnea
Rhyacophila Hyalinata
Rbyacophila Iranda
Rhyacophila Sibirica
Rhyacophila Vacona
Rhyacophila Verrula
Rhyacophila vepuloa
Rhyacophila sp.
Trichopteran pupao

Othar

Acnelids

Coleoptara-Elmidas
Cleptelmin sp.

Hetar limnius op.
Lara ep.

Harpue op.
Taitzevia op.
Elmidae

Collanhola

Diptera
Agathen op.
Ceratopogonidas
Chironomidae 2
Orscgeton op.

Simuliidae
Antocha op-
Dleranota op.
Rexatcma op-
Pedicia op.
Tipula op.

Hydracacina

Holluoca

Hexna toda

Turbellaria
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TOTAL RUMBER = 1]
TOTAL TAXA = 3
STD = 33.3
HEAR = 179

For Each Taxa Major Group
Parcant Total Parcant
Ho. N of Total Humbar of Total ™
418 46.81
136 B.1 4
) o.0 1
o 0.0 1
33 1.8 1
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(1] 0.0 a
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L) 0.4 1
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2 1.7 2
a2 1.7 7
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-4 a4 Q
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17 [ ] 2
2 0.1 2
Q a.o 1
13 0.7 1
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13 0.8 1
0 a.0 2
1] 0.0 2
] 0.0 2
] 0.0 2
4 0.2 2
26 1.3 2
131 14.89
2 0.1 1
-] 0.0 ]
106 5.5 Q
0 0.0 4
1] a.0 4
63 3.4 4
a 0.0 ]
) 0.0 1
Q 0.0 1
Q Q.0 L]
] 0.0 4
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| 4 a.4 3
o 0.0 0
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L] 9.0 4]
(1 Q.3 a
] 0.0 L]
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24 1.2 1]
0 0.0 0
Q 0.0 a
28 1.5 1]
a Q.0 nn
116 12.99
-1 4.4 5
0 0.0 4
[:2] 4.6 4
Q 0.0 4
Q 0.0 4
0 0.0 q
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4 0.2 no
a 9.4 0
Q a.o 1]
50 2.6 6
17 0.9 6
Q 0.9 6
0 0.9 3
[ 0.3 3
4 0.0 k]
o 9.0 3
¢ 0.0 3
4] 0.0 5
o a.0 8
a 0.0 on
(1] 6.0 4
EEFT Abund. = kv SDI =
EPT/Chircn. = 33.78
CORF. VAR, = 18.78
SE MEAN = a.5¢
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Macrcoinvertsbrate Data-Montancre, GOctober 1991

Poarman Creek, Pol #22

For Each Taxa

Ephemaroptara
Bastls ap.
Caudatella hystrix
prunalla coloradensin/

flavilinsa

Drunella doddel
Drunalla spioifera
Drunalla &p.
Ephemaralla op.
Garratalla sp.
Cinygmula ep.
Epsaras &p.,
Haptagania op.
Rhithrogana ap.
Faraleptophlebla sp.
Anclatus ep.

Placoptaca
Capniidaa
Xathroperla perdita
Sweltsa/Suwallia ap.
Dacpaxia augquota
Paralauctra ap.
Parloxmyia ep.
Leuctridaa
Hoooura sp.
Viscka cataractae
Iapada cloctipea
fapada columbiana
Famouridae
Yoraperla brevio
Mroneuria abnormis
Doronenria thacdara
Hesparoper la pacifica
Porlidas
isoparla ap.
Hegarcya Op.
Sotvena bradleyi
Skwala op.
Porlodidae
Tasenloneza op.

Trichoptara
Micracema ep.
Anagapatua sp.
Glosaoamma @p.
Arctopoyche grandin
Parapoychs aleic
Hydropaychidae
Agraylea op.
ochrotrichia op.
Lepldostoma mp.
Apatania op.
Beelloanyia sp.
Weothremma alicia
oligophlebodes op.
Limnephi lidaa
Worma ldia ap.
Rhyacophila Angelita
Rhyacophila Battenl
Rhyacophila Bifila/Coloradsn
Rhyacophila Brunnea
Rhyacophila Hyalipata
Rhyacophila Iranda
Rhyaceph)la Sibigica
Rhyacophila Vaccua
Rhyacophila Verrula
Rhyacophila vepulea
Rhyacophila op.
Trichoptaran pupaa

Othar

Anne lida

Coleoptera~-Elmidae
Cleptelmis op.
Hater limnius np.
Laca op.
Barpus Bp.
Saitzevia op.
Elmidae

Collexbola

Diptera
Agatheon ap.
Caratopogonidae
Chironamidas
Oreogaton op.
Simulifdas
Antocha ap.
Cicrancta op.
Haxatama ap.
Padicia op.
Tipula op.

Hydracarina

Holluoca

Fema toda

Turbellaria

TOTAL HUMBER =
TOTAL TAXA =
STD =

MERN =

Parcent

Ho. Ho. M of Total

50 178 7.4

o 1] 0.0

Q [1] 0.0

222 480 4.6

1 2 0.0

0 -] 0.0

] -] 0.0

10 12 0.2

437 S44 2.0
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] o 8.0

396 855 2.1

1 2 o.0
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2 4 0.0

] ] 0.9
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0 ] 0.0
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[} 0 a.0
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-} "] 0.9
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o 0 0.0

-] 0 a.o

] 0 0.0
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14 o 0.3

o, 0 0.0

] L] 0.0

[1] 0 0.0

20 13 0.4

[+] 1] 0.0

-] o 0.0

o L] 0.0

1} 0 0.0

o L 0.9

1 2 a.0

1 2 0.0

4869 EET Aburd, =
36 ERT/Chiren

254.6 COEF . VAR, =
M SE MEAR =

Major Group
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Hacrolovertabratsa Data-Montanore, October 13991

Ramnoy Creak, Raz #23

Ho.
Ephamarontacs
Bastip ap. 259
Candatella hystrix o
Drunalla coloradeneic/
flavilinsa o
Draoells doddei 101
Drunella spinifara 4
Drunslla ep. ]
Ephemerella ap. L]
Serratslla ap. 4
Cloygmula ep. 294 .
Epocrus op. 20
Heptagania op. o
Rhithrogena sp. 397
Pazaleptophlabla Bp. 2
Amslatos sp. 41
Placoptaca
Capniidae 22
Kathroparla pecdita 0
Swoltsa/Suuallia ep. 216
Daspaxia saagupta 13
Parzleuctra op. ]
Parlemyis ep. e
Leuctridae ]
EWemonra Sp. ]
Viscka cataractao 3
Iapada ainctipes o
Eapada columblana 105
Nemcupidse o
Yoraperla brevia 3
Acroneuria abnormis ]
Dozoneuria thecdora 2
Heoparoperla pacifica ]
Parlidao 5
Inoperla sp. ]
Hagarcya ap. 32
Setvena bradleyl o
Skuala op. [4]
Parlodidaa 2
Taenlonema ap. 851
Trichoptera

Micramama pp.
Anagapatus sp.
Glossooana op-
Arctopsyche grandis
Parapsycha eloio
Hydropoychidam 1
Agraylea op.
ochrotrichia op.
Lepldostoma op.
Apatania sp.
Eceld pamyla op-
Recthremma alicia
oligophlebhodes op.
Limnephilidae
Worma ldia nop.
Rbhyacephila Aagelita
Rbyacophila Battenl
Rhyaceophila RLfLla/Coloraden
Rhyacophila Brunnea
Rhyacophila Hyalinata
Rhyacophila Iranda
Rhyacophila sibirica
Rhyacophila Vaccua
Rhyacophila Vazrula
Rbyacophila vepulna
Rbyaceophila ap,
Trichopteran pupas

Othar

Annelida

Coleoptara~Elmidae
Cleptelmis op.
Betar Umniuo op.
Lara op.
Harpus op.
Saltzevia op.
Elmidaa

Colleabola

Diptera
"Agathon sp,
Caratopogonidae
Chironcmidae
Orsogaton op.
Simnliidaa
Antocha op.
Diccanets pp.
Hexatama op.
Pedicla Bp.
Tipala op.

Hydracarina

Molluoca

Hema toda

Turbellaria
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Maoroinvertabrate Data-Hontanore,

Basr Croek, Be2 #24

Octobar 1991

Tor Each Taxa

Ephesatroptara
Bastis op.
candatella byotrix
Dranslla coloradensis/
flavilinea
orunslla doddei
Drunslla opinifers
Drunella sp.
Bphamerslla sp.
Serratella sp.
Cinygewula op.
Bpeorus op.
Heptagania eop.
Rhithrogooa ep.
Paraleptophlebla sp.
Aaalatua sp.
elecoptara
Capoiidan
Eathroparla pardita
Sweltea/Buuwallia np.
Daspaxia auguata
Paralsuctra ap.

Sapada elnctipea
Sapada oolmblana
Heancnridae
Yoraperia brevia
Acronanria abnormin
Doroneuria theodora
Haspoeroperla pacitica
Parlidae
Tooperla ap.
Hegarcys 8p-
Satvena bradleyl
Skwala op.
Perlodidae
Taanlonana ap.
Trichopteara
Hicraoema op.
Anagapatag op.
Gloasopama Bp.
Arctopoychs grandis
Parapoyechs alain
#ydropoychidae
Agraylea ap.
ochrotrichis op.
Lopldootoma op.
Apatapia sp.
Ecoligomyla ap.
Roothremna alicia
oligopblaboden op.
Limnephilidase
Worma ldia sp.
Rhyacophila Angalita
fthyacophila Detteni
Rhyacophi la Bifi la/Coloraden
Rhyacephila RArunnea
Rhyacophila Hyalioata
Rhyacophi la Iranda
Rhyacophila Sihirica
Ahyacophila Vaceua
Rhyacophila Verrula
RAhyacophila vepalaa
Rhyacophila mp.
Trichoptaran pupas

Harpus op.-
Iaitzevia sp.
Elnidaes
Collembola
Diptera
Agathon op.
Caratopogonidas
Chironomidase
Oresocgetan ap.
Simaliidae
Antocha Gp.
Dicransta gp.
Hoxatoma op.
Padicia op.
Tipola sp.
Hydracarina
Holluoca
Nematoda
Turbellaria
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Appendix D. Montanore Project area totals of macroinvertebrates,
1991.
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Macroinvertebrate Data-Montanore, 1931

Annual Totala

Epbmmmpoptera
Baatis np.
Caudatella hystrix

brunslla colaradenais/

flavilinea
Drunella deoddai
prupalla npiplfera
Drunslla ap.
Ephamaralla op.
Serratalla op.
Cinygmala ap.
Epeorua ep.
Heptagepia op.
Rhithrogena op.

Paralsptophlebla sp.

Anesletun op.
Placoptarca

Capuolidaa

Xathroper la perdita

Sweltna/Suwallta op.

Despaxia auguata
Paralsuctra sp.
Perlemyia ap.
Lenatridae

Hemoora 9p-

Visoka cataractaa
Tapada cluctipes
fapada columblanoa
Hemouridas
Yoraperla brevin
Acropasutria abpopnio
poromauria theodora

Heoparcparla pacifica

Perlidae
Ieoparla ap.
Hegarcys np.
Setvena bradlayi
Skwala op.
Parlodidas
Taenlonema op.
Trichoptaza
Hicrasema op.
Anagapatua op.
Glasoonama op.
Arctopnyche grandie
Parapayche alois
Hydropaychidaa
Agqraylea ap.
ochrotrichia ap.
Lepldontoma op.
Apatania op.
Reclisenyia op.
Reothramma alicia
oligophleboden np.
Limopephilidae
Wormaldia op.

Rhyacophila Angalita

Rhyacopbila Batteni

Rhyacophila Bifila/Coloraden

Rhyacophila Brannea

Rhyacophila Hyalinata

Rhyacophila Iranda

Rhyacophila Sibirica

Rbyacophila Vaccoa
Rbyacophila Verrmla
Rhyacophila vepulsa
Rhyacophila np.
Trichopteran pupas

Othar

Annelida

colecptara-Elmidae
Cleptalnis ap.
Heterlimnius op.
Laca op.
Harpua Bp.
faltzevia op.
Elmidan

Collenbola

Diptera
Agathon op.
Caratopogonidasa
Chironomidas
oreagaton op.
Simuliidas
Antocha ap.
Dicranata op.
Aexatems op.
Padicia sp.
Tipula op-

Hydracarins

Mollunca

Hematoda

Turbellaria
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Appendix E. Seasonal estimated relative abundance of periphyton in
: the Montanore Project area, 1991.
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Table 6. Estimated relative abundance of diatoms and genera of non-diatom
algae in periphyton samples collected during 1991 Montanore baseline
monitoring. R=rare; C=common; VC=very common; A=abundant; VA=very abundant

Sampling Date: May 1991

Stream Name: Libby Cr. Libby Cr. Libby Cr. Libby Cr.
Site Number: L10 L9 L3 L1
ID Number: POO4A P0O03A POOZA POO1A
Bacillariophyta (diatoms) -

All genera collectively w R R C
Chlorophyta (green algae)

Characium R

Cylindrocapsa R

Monostroma A

Ulothrix C
Chrysophyta (yellow-green algae)

Hydrurus A
Cyanophyta (biue-green algae)

Aphanocapsa C vC

Oscillatoria R VA

Phormidium VA

Tolypothrix C
*Extremely sparse sample; no diatom frustules seen after thorough scan.
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Tahle 7. Estimated relative abundance of diatoms and genera of non-diatom .
algae in periphyton samples collected during 1991 Montanore baseline
monitoring. R=rare; C=common; VC=very common; A=abundant; VA=very abundant

Sampling Date: BAugust 1991

Stream Name: Libby Cr. Libby Cr. Libby Cr. Libby Cr.
Site Number: L10 L9 L3 L1
ID Number: PO04B POO3B PO02B PO0O1B
Bacillariophyta (diatoms)
All genera collectively R C R C
Chlorophyta (green algae) ' ‘
Closterium ' R
Cosmarium R
Cylindrocapsa R '
Draparnaldia vC
Ulothrix C R : R
Zygnema A VA
Chryvsophvta (vellow-green algae)
Hydrurus
Cyanophyta (blue-green algae)
Aphanocapsa C c c
Oscillatoria Va vC VA
Phormidium VC
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Table 8. Estimated relative abundance of diatoms and genera of non-diatom
algae in periphyton samples collected during 1991 Montanore baseline
monitoring. R=rare; C=common; VC=very common; A=abundant; VA=very abundant

Sampling Date: October 1991

Stream Name: Libby Cr. Libby Cr. Libby Cr. Libbhy Cr.
Site Number: L10 19 L3 L1
ID Number: Po04cC P003C P0O02C PoOO1C
Bacillariophyta (diatoms)

All genera ccllectively C C VC VA
Chlorophyta (green algae) ’

Closterium 7 R

Cosmarium R C

Cylindrocapsa vC

Mougeotia R A

" Spirogyra C

Staurastrum C C C

Stigeoclonium R vVC

Ulothrix C VA vC C

Zygnena VA VA R
Chrysophyta (yellow-green algae)

Hydrurus R
Cyanophyta (blue-green algae)

Aphanocapsa R C R

Calothrix R

Oscillatoria R vC VA VA

Phormidium C R
Rhodophyta (red algae)

Audouinella R

Moss present at L10 and LS.
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Table 9. Estimated relative abundance of diatoms and genera of non-diatom
algae in periphyton samples collected during 1991 Montanore baseline
monitoring. R=rare; C=common; VC=very common; A=abundant; VA=very abundant

Sampling Daté: May 1991

Stream Name: Ramsey Cr. Poorman Cr. L. Cherry Cr.Bear Cr.
Site Number: Ra2 Pol LCix Be2
ID Number: POO7A POOSA POO5A PO0O6A
Bacillariophyta (diatoms)

All genera collectively yC C : Ve
Chlorophyta (green algae)

Draparnaldia vC

- Tetraspora A

Zygnema vVC
Chrysophyta (yellow—green algae)

Hydrurus A A A
Cyanophyta (blue-green algae)

Aphanocapsa c C

Phaormidium R R

*Fxiremely sparse sanple; no algae seen during extensive scan.
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Tablie 10. Estimated relative abundance of diatoms and genera of non-diatom
algae in periphyton samples collected during 1991 Montanore baseline
monitoring. R=rare; C=common; VC=very common; A=abundant; VA=very abundant

Sampling Date: August 1991

Stream Name: Ramsey Cr. Poorman Cr. L. Cherry Cr.Bear Cr.
Site Number: Ra2 Pol 1C1 Be2
ID Number: POO7B POOSB POOSB POO6B
Bacillaricphyta (diatoma)
All genera collectively vVC C C Ve
Chlorophyta (green algae)
Cosmarium ‘ R
. Tetraspora A
Cyanophyta (blue-green algae)
Aphanocapsa Ve c
Chamaesiphon vC
Microchaete C
Nostoc ) R
Oscillatoria VA VA VA
Fhormidium : R
Tolypothrix vC

Moss present at Ra2,
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Table 11. Estimated relative abundance of diatoms and genera of non-diatom
algae in periphyton samples collected during 1991 Montanore baseline
monitoring. R=rare; C=common; VC=very common; A=abundant; VA=very abundant

Sampling Date: October 1991

Stream Name: Ramsey Cr. Poorman Cr. L. Cherry Cr. Bear Cr.
Site Number: Ra2 Pol iC1 Be2
ID Number: PO0O7C PoosC POOSC P006C

Bacillariophyta (diatoms)

All genera collectively . C R vC

Chlorophyta (gqreen algae)

Cosmarium

Microspora

Mougeotia

Spirogyra

Staurastrum

Ulothrix

Zygnema A C

QERAQQ»X (O

Cyanophyta (blue—green algae)
Aphanocapsa vC Cc
Chamaesiphon vC A
Oscillatoria VA VA VA
Phormidium C

Rhodophyta (red algae)
Audouinel la R

Moss present at LC1l and Be2.
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Apperdix F. Diatom proportional counts for the Montanore Project
area, 1991,
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Table 12. Diatom proportional count data, 1991 Hontamore baseline monitorimg.
§= number of frustules counted; PRA= percent relative abundaace. ‘
{ "p" indicates species seen during floristic scan bub not during count.)

Sampling date: HMay 1941

Strean name: Libby Cr. Libby Cr. Libby Cr. Libby Cr
Site number; ALY ] L3t A1
ID nunber: ' POGAA PO93A POG2A POO1A
1 SPECIES ] PRA X PRA ] PRA ] PRA
Achsanthes Ianceclata 1 0.5 1 0.5
A, linearis 11 4.78 i 0.25
4. rargisulata CI )

2. niputissima P 60 16.85 ) 186 46.62
A. species | 3 0.84

4. subrostrata 1 0.8

Asphiora perpusilia 1 0.28

Anosoeoseis vitrea P

Aulacoseira alpigena 5 1.40 ' P
Cocconeis placentula ?

(yabella amphicephala P o
{. xinuta ' 1] 1.1
€. silesiaca 1 0.28 n §.7¢
C. simuafa 4 1.00
Diatosa ancaps 5 1.40

D. wesodon P 171 4.0 p 13 3.26
Eunotia bilumaris 1 0.28

E. ginor 1 1.97

£. musicola 8 1.18 P P

. paludosa 3 0.64

L. subarcuatoides ' 11 4.78

Fragilarfa capucina 5 1.02 i1 .76
F. cosstruens 1 0.8

F. lapfostauros p
Frustulia rhoaboides P :

(ogphonega angustatus 1 0.28 ) @ 10.03
6. olivaceus p M 118
§. parvulum B .25 P

Hannaaa arcus P 17 §.16
Neridian circulare 10 .81 210 5.01
Kavicula qallica P

Nitzschia palea P

X, paleacea P

¥, pra ' D
Pinnularia diverdentissisa D

Frustules Counted: 0 356 0 9
Total Species: 2 ) 6 W
Species Counfed: 0 i ] 12
Shannon Diversity: 1.66 - 1.57

*Diaton frustules too few to count despite highly comcentrated sample
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Table 13. Diatom proportional count data, 1931 Montanore baseline monitering.

K= nusber of frustules counted;

PRA= percent relative abundance.
{ "p" indicates species seen during floristic scan but not during count.)

Sampling date:

Strean naxe: Libby Cr. Libby Ce. Libby Cr. Libby Cr|
Site pumber: L10 18 K] Li
ID number: PO04B Po03B £002R POOLR
| SPECIES ] PRA ] PRA ] PRA ] PR
dchnanthes daflexa 1 0.45 1 0.7
4. lancealata 1 1.1 1 0,5 4 1.8 P

A. linearis 1 1.1 14 19 § 1.8 3 0.7
A. sarginulata 1 Q.56 I 6.45 P

A, piputissisa T .30 51 14.80 180 61.45 34 79.49
4. spacies | E R Y 15 4.19

A. subrostrata 1 (.56 P P
dnlacosaira alpigena P 6 1.68

Coccomeis placeatula 1 04
Cyabella amphicephala )

. cesatii 1 0.18 P

C. sinuta p 1 1.3 1 2.1
C. silesiaca 3 31.57 1 0.5 11 118
C. singata 1 0.45 9 1.18
Diatosa anceps 5 .95 15 4.1 1 0.45 P

D, negodon 4 40.48 115 1114 1 0.45 P
Diatomella halfouriana P

funotia biluparis Y]

2. exigoa 1 0.84

E. ainor P i 0.28

E. pusicola 1 1.19 12 1.35 1 0.45 P

k. paludosa 5 595 15 6.9 P

£, subarcuatoides 6 L4 B 10.61 P
Fragilaria capucina 17 1409 4 950 11 5.8 13 1.9
F. pinpata P

F. ulpa P P
Frustulia rhosboides P ) '

E. vulgaris ]
Goaphoneaa angustatus 1 0.3 ! 0.3 LIS ) |
G. bipunctatum P

6. olivaceus P 1 1.3 14 2.8
G, parvulom 1 1.1% T 1.9 § LB 1 0.3
Hapmaea arcus 1 1.1 1 0.5 0.9 11 1.4
Neridion circulare 1 1.9 P

Navicula cryptocephala : P P

K. cryptotenella P 1 0.3
K gallica )

K. Eipuscula 1 0.3
K. species 1 P

K. tenellofdes P
Kitzsehia dissipata P

¥. hantzschiana P

N. linearis )

X. palea P

K. pura P




Table 13 continued

Tabellaria floceulosa

Frustules Counted:
Total Species:
Species Counted:
Shangon Diversity:

84
A
14
1.9

158
18
2

1.2

21
23
13

1.3

195
10
14

1.4t
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Table 14. Diator proportional count data, 1991 Montanore baseline momitoring.

B= number of frustules counted;

PRA= percent relative abundance.
( "p" indicates species seea during floristic scan but nof during count.)

Sampling dafe: October 1391

87

Strean name: Libby Cr. Libby Cr. Libby Cr. Libby Cr
Site number: Li¢ 19 L3 Ll
ID number: PO04C POQ3C B Po0ic

[ SPECIES ] PRA K PRA R PRA ¥ FRA
Achnanthes deflexa 1 0.4 1% Li8
4. lanceolata ]

4. lapponica 049

A. linearis 1 0.27 i 1.09

4. margisulata i 0.8 P ) '
4. migutissima 61 16.67 i 8.5 5%  61.29 I 7946
4. species | 41 11.5 15 4.08 \
A, species 2 i 1.08 i
3. subrostrata - 0.5
Amphora pedienlus p
Rufacoseira alpigena 1 0,5 1 0.82 )

Cocconeis placentula 1 0.5
Cyubella affinis T 11
C. asphicephala b

C. cesatii 1 1.88 P 1 0.24

L. cistula 1 LU 4 14
C. mipufa 1 027 EP R AL T 050
C. reishardtii P

(. silesiaea 1 1.96 11 3.1 i 5. 6 1.49
C. sinvata .24 1 0.50
Diatoma anceps ! 0.y P

). Eesoden 62  16.67 15  10.38 6 1.46 ]
Didymosphenia geminata )
Funotia exigua 6 1.5}

E. minor 35 9.41 15 4.08 P

L. musicola 1 0.2 15 4.08

E. paludosa 5 1.34 16 5.78

E. subarcuatoides 1 §.87 131 35.87

Fragilaria capucina 18 4,84 1 1.90 4 9.98 {  0.99
F. nlna o8 T 1.3
Frustulia rhomboides 1 0.17

Gomphonesa angqustatun ] T 0.8 P

G. angustun I mn 3 0.5
6. clavatuz 12 1.3 1 0.4 P

&, olivaceun P P

6. parvulux 0 8.06 H 1.4 1 0.24 1 0.5
fagpaea areus 1 W0 1 0.3 f  1.46 [ |
Hantzschia amphioxys P

Neridion circulare 47 12.63 1 0.3 P

Navicula angusta ]

K. nutica )] 1 0.3 B

X. species 7 P
Neidiug affige ]

X. bisylcatun P

Nitzschia dissipata i 0.3 P




Table 14 continued

K. linearis

¥. palea (.44

Tabellaria flocculosa D

Frustules Counted: n 68 411 404
Total Species: 19 i 27 x|
Species Counted: 17 il 17 14
Shapnon Diversity: 1.3 1.03 1.03 1.16
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Tabie 15. Diatom proportional count data, 1991 Montanore baseline moniforing.
K= nueber of frustules counted; PRA= percent relative abundance,
( "p" indicates species seen during Floristic scan but mot during count.}

Sampling date: HNay 1991

Strean name: Bamsey Cr. Poorman Cr. L. Cherry Cr. Bear Cr.
“§ite nusber: fal Pol [C1x Bel
1D nueber: Poa7A Po0sA ~ Possk PoQsA
[ SPECIES X PRA N PEA ] PRA [ FRA
Achaanthes lapponieca P

A. lipearis 1 0.50

4. marginulata 5 1.4 ) P

A. miputissiea 13 79.3% 5 13.93 102 15.%7
4. species 1 § .14

4. subrostrata p

Aulacoseira alpigana 5 1.4

Cyabella minuta P 1 0.5

(. silesiaca 1 0.25 1 0,25

(. sinuata

Jiatoma anceps 2 0.5 I 0.25 ;
). mesodon 51 13.18 302 75.12 D 3 0.75
Eunotia subarcvatoides T 0.50 ‘ B
Fragilaria capucina P i 1.0 D }
Goaphonera angustatum H .14 14 27.36
6. olivaceus P P 181 45.02
¢. parvulus P

Hapnaea arcus 2 0.5 24 5.97 ] 0.75
Neridion circulare 2 0.58 1 0,25 P p
Frustules Counfed: 402 402 0 395
Total Species: 15 12 : | 8
Species Counted: 11 g 0 §
Shanmon Diversity: 1.14 1.26 --- 1.64

tDiaton frustules too few to count despite highly concentrated sample.
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Table 16. Diator proportional couat data, 1391 Noztanore baselime monmitering.
PRA= perceat relative abundance.
{ "p" indicates species seen during floristic scan but not during count.)

K= nunber of frustules counted;

Sampling date: August 1991

s £ 2 v o

Strean name: Ramsey Cr. Poornan Cr. L. Cherry Cr. Bear Cr.l
Site pumber: fal Pol L1 Bel
ID number: BOOTE F008R POOSE P0O06B
| SPECIES N PRA ¥ PRA N PRA ] PRA
Achpanthes deflexa 11 4.52
A, lanceofata 13 11.56 P :
3. Iinearis 6 1.55 5 1LY 6 - 1.60
A, marginviafa 6 1.55 IR W1 P T 1.8
A. winutissina g5 21.02 188 76.80 18 9.05 173 46.01
A. species | 2 §.52 ‘
A. spacies 2 1 0.1
A. subrostrata p B
Aephora pediculus P i 053
Aulacoseira alpigena 30 1.1 1 8.7 p 1 0.27
Caloneis hacilluz i 050
Cocconeis placenfula - ) il 5.03 11 1.9
Crabella cesatri P P 1 0.17
C. gracilis P
C. zicrocephala 1 0.27
€. sinuta 4 1.07 1 8.27
. reinhardtis 1 0.53
C. silesiaca T 1.8 ) § 151 11 585
. sinuata 12 3.0 p 6 4,26
Denticula tenvis p
Diatoma anceps 1 0.52 P
D. mesodon 102 26.41 12 1.0 1 1M 9 1.3
Dipioseis elliptica p
Epithemia adpata 1 1.0
Eynotia arcus P

bilunaris )

&inor 45 11.66 1 0.2 1.5 P

musicola ) 5.44 1 0.2 l 0.5¢

paludesa 1 026

prasrupta P
. subarcuataidas 1 5.5 ! 8.31
Fragilaria brevistriata ) P
F. capucina 11 .n 11 2.93 15 8.04 % 6.9
F. construens i 1.06
F. leptostauren 1 0,53
F. ulna D
Frustylia rhomhoides 1 0.26
Gomphonesa angustatus 1 0.5 3 8.24
G. angustue i 0.21 56 28.14
G. claratun 1 0.5
G. minutue 15  7.54 § 06
6. olivaceun p 18 4.79
G. parvulun 4 104 § 1.60
G. subtile P
Jannzea arcus P 29 1.73 T 1.8
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Table 16 continued

Keridion eirculare

.53

0.89

Naricula atomus
Bryophila
coccope foreis
eryptocephala
cryptofenella
gallica
gastrug
beixnansii
ginisa

aufica
radiosa
recens

0.50

e g B e B B g e B

itzschia dissipata
gracilis
{gconspicua
linearis

palea

paleacea

., racla

e

4.5

1.01
1.52

1.46

Pigpularia Interrupta
P. subcapitata
P, piridis

0.17

Stauromels anmceps

Tabellaria flocculosa

Frustules Counted:
Total Species:
Species Counied:
Shannon Diversity:

75
26
13

1.4

176
41
%

343




Table 17. Diatow proportional coust data, 1991 Montanore baseline monitoring.
K= number of frustules counted; PBA= perceat relative abundance.
{ "p" indicates species seen during floristic scan but not during count.)

Sampling date: October 1991

Stream name: Ramsey Cr. Poorsan Cr. L. Cherry Cr. Bear Cr
Site number: Bal Pel LC1 Bel
ID number: Tkl PG08C POOEC rogec
| SPECIES N PRA \ PRA ] PRA X PRA
dchoanthes clevei P

A. deflexa T 050 1§50
4. laaceolata P 5 1.21 i 8.25
4. lappomica P P P

d. linearis 181 4 1.0 4 1.02

d. marginulata R N k| 1 0.5 P ' .
4. winvtissima 164  63.08 196 49.37 42 10.56 136 1.9
4. species I 1 unm :
A, subatomoides )

A. subrostrata D 1 0.5 i 0.5
Asphipleura peliucida P
Aephora pediculus P
dulacoseira alpigena 10 1.85

{accomels placentula 73 18.83 50 12,99
Cradella cistula 1 LK

C. gracilis P 5L

C. habridica P

€. xesiama P S
C. winuta {§ 1.5 9 19.90 i 0.2% .

€. naviculiforais P

(. silesiaca ! Wn 16 4.03 1 .25 it 1.8
. sinuata 1 197 17 3.0
Diatoma anceps P )

B, wesodon 46  17.69 4 605 7 1.73 51 12.8%
Epithemia adnata 4 1.02

Eusotia  bilunaris P P

E. Intergedia 1 n

E. migor 5 1.92 ¥ 609 P

E. musicola ? 11 LY

L. praerupta 3 .76

E. subarcuatoides I 1.15 P

Fragilaria capucina 6 .1 16 403 11 N 14 1.5
F, construens P

F. ulma 1 0.5

Frustulia rhomboides 1 0.7 P

f. vulgaris P

Gosphonesa angustatup 1 0.25 1 0.5
G. angustum 1 5.58

G. clavatus 1 0.25

6. clevei P

6. migutue 1 6.25

6. elivaceus t 0.25 8 202
G. parvulus T  1.69 i 6.25 9 1.18 7 0.5
Hanpasa arcus 1 0.8 315 1.82 T 0.5
Hanfzsehia apphioxys )




Table 17 continued

Heridien circulare

0.38

i

Navicvla acconoda
arvensis
bacilioides
contenta
cryptaocephala
cryptotanella
heimansii
sutica

radiosa
seginulus

1.54

L= — .

L I
o
(=3
)

0.25

e e D B B e

itzschia acidoclinata
dissipata
gracilifornis
gracilis
hantzschiana
Iipearis
palea
paleacea
purila

recta

N. versicularis

e e e

0.25
0.25

0 5.08

I 0.6
1 0.2

0.5¢

Pionularia eicrostaurcs
2. subecapitata

Stauroneis alpina

0.38

Tadellaria Flocculosa

Frustules Counted:
Total Species:
Species Counted:
Shannon Diversity:

260
28
16

1.9%

197
29
11

.37

14
44
i

149

%1
2
17

L1

93




