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I. INTRODUCTION

A. Purpose
This aquatic macroinvertebrate monitoring program was initiated by
Noranda Minerals Corp. (Noramkia) as part of its reqguirements for on-
going environmental assessment of the Montancre 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. The macroinvertebrate monitoring program Plan of
Study (POS) was prepared by Western Technology and Engineering, Inc.
(WESTECH} and submitted to Noranda in November 1989. The program was
intended to serve as an interim aguatics monitoring program until
agency and peer review of the baseline report provided an appraisal of
monitoring needs. The objectives of the 1990 macroinvertebrate

monitoring program were:

a] document the abundance, diversity and seasonal variaticn of
macroinvertebrate species present in the project area's

streams;

o identify indicator and/or marker species to be closely

observed as the potential for impacts increases;

0 compare, where possible, the monitoring data with the

baseline data and delineate significant differences;



o and evaluate the efficacy of the benthic monitoring program

and provide recammendations for changes if necessary.

B. Description of the project area
The Mantanore Project is located south of Libby in Lincoln and Sanders
Counties. Streams of concern in the project area include Libby Creek,
Ramsey Creek, Poorman Creek and Little Chexry Creesk. A camplete
description of the project area is contained in the baseline report.
A specific description of sites sampled in 1990 appears in a later

section of this report.

C. Acknowledgements and personnel
The Montanore Project 1990 aquatic macroinvertebrate monitoring program
was funded by Noranda. Brent Bailey, Manager of Envircnmental Services
for Noranda, provided input on the benthic monitoring study plan. Joe
Scheuering (Noranda) also assisted with development of the benthic
monitoring plan and administered the contract from the Libby office.
Mark Petersmeyer later replaced Joe Scheuering as project manager in
the Libby office. Doug Parker (Noranda) reviewed and conmented on this
report. Jack Stanford, University of Montana Biological Station,
provided his opinions and insights on benthic monitoring in general and
verified some taxonomic identifications. Bob Wisseman, Oregon, also
provided opinion on some species identifications and reviewed this

report.



II. METHODS

A. Sampling
Seven stations were established on four streams in the project area
(Figure 1). In April and October 1990 all seven stations were sampled,
however the sample set fraom L3 was lost when field personnel forgot to
preserve the samples with formalin. The Little Cherry Creeck station

contained insufficient flow in August and was not sampled.

Five macroinvertebrate samples were collected at each station with a
Hess stream bottom sampler equipped with a 500 micron mesh net and a
Dolphin plankton bucket attached to the end of the net. In addition,
physical characteristics including aixr and water temperature and sﬁeam
width and depth, were also noted at the time of sampling and a
photograph was taken of each site. Although the abundance of boulders
at some stations restricted the available sampling habitat, an effort
was made to standardize the sampling sites to approximately the same

depth, substrate size, flow, etc.

Samples were preserved in the field with 102 formalin and transported

to the WESTECH lab for analysis.

B. Identification and analysis
In the lab, samples were pouwred into a white enamel pan and all
organisms, visible first to the naked eye and then to a hand-held two

power Bausch and Lomb magnifying lens, were separated from the debris
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Figure 1. Biological sampling stations in the Montanore project
area, 1990.



and stored in 70% ethanol and a couple of drops of glycerin. Later,
the organisms were placed into a watch glass and examined under a
Bausch and Lomb StereoZoom 7 dissecting microscope, identified and
counted. Specimens were identified to the lowest practical taxon
possible depending on stage of development and physical condition of
the organisms. Keys used for identification included Merritt and
Cumnins (1978), Wiggins (1977), Pennak (1978, 1989), and Stewart and
Stark (1988). Representative specimens of taxonomically questionable
species were sent to Bob Wisseman, Oregon and Jack Stanford, University

of Montana Biological Station for verification of identifications.

III. RESULTS

;
-
~

A. Description of sampling stations
Elevation at the sampling stations is approximately 3500'. The streams
are fed by runoff from the Cabinet Mountains in which average annual
precipitation is 80-90 inches. Streamside wvegetation is relatively
dense at all the stations and consists mostly of Douglas fir, grand
fir, red cedar, lodgepole pine, subalpine fir and western larch with
some cottonwood, alder and willow and a dense understory of shrubs and

grasses.

Photos of the sites were taken each sampling period. The October
photos are contained in Appendix A. With the exception of the Little
Cherry Creck station, all the other sites are characterized by cool,

clear water flowing over a boulder/cobble substrate, by stream widths



of 10-65' and stream depths of 3-40", and by a fairly persistent
discharge rate, even during "low water" periods, due to a moderate to
high stream gradient. Water temperatures varied from +41°F in April to

+61°F in August.

The Little Cherry Creek station is located below the culvert where the
stream is split by a small island. The section sampled was 3' wide,
1-5" deep, and had a gra{rel/cobble substrate. Stream gradient and flow

at this station was minimal compared to the other stations.

B. Macroinvertebrates

1. populationn composition and density

Mayflies (Ephemeroptera) were the predominant group in the project area
and accounted for 64.3% of the total organisms collected. The most
abundant mayfly was Cinygmula sp. (23.3%). Stoneflies (Plecoptera)
made up 24.0% of the total with Taenionema sp. (11.2%) being the most
abundant. Caddisflies (Trichoptera) accounted for only 4.6% of the

total and Arctopsyche grandis (1.1%) occurred most frequently. The

Other category consisted of a variety of miscellaneous organisms and
made up 7.1% of the total with Chironomidae occurring 3.2% of the time.

The total number of benthic organisms found in the project area is

listed in Appendix B.



A total of 67 distinct taxa were fourd in the project area (Table 1).
Relative abundance of the most common organisms in the project area are
listed in Table 2; five of these are mayflies and two are stoneflies.
Several exceptionally rare (less than 10 specimens found) benthic
organisms were found in the 95 samples. These taxa are listed in Table
3. Identification of some of these macroinvertebrates, particularly

where only aone or two specimens were found, is tentative.

Tdtal number of macroinvertebrates found at each station is listed in
Apperdix C for April, Appendix D for August, and Appendix E for
October. A total of 9,515 benthic organisms were collected with the 95

samples for a mean number of 100.2 organisms/sample.

Seasonal occurrence of the four major groups of benthic organisms is
presented in Table 4. Mayflies were the dominant group at each station
for each sampling period except in October at the Poorman Creek station
where almost twice as many stoneflies (64.5%) as mayflies (31.4%) were
found. The majority of these stoneflies were Taenionema sp., a species
which typically emerges in the spring. In April at the lower Libby
Creek station (Ll1), 32% of the organisms oollected were midges
(Chironomidae) and blackfly larvae (Simuliidae). These were the only
samples with significant numbers of these two typically pollution

tolerant organisms.



Table 1. Aquatic macroinvertebrates oollected in the Montanore

project area, 1990.

EPHENEROPTERA
BAETIDAE
Baetis pbicaudatus
Baetis tricaudatus
EPHEMERELLIDAE

HEFTAGENIIDAE
Cinygma sp.
cinvapyla sp.
EpPEorus sp-

5p-

LEPTOPHLEBIIDAE

SIPHLONURIDAE
Bpeletus ep.

PLECOPTERA
CAPNIIDAE
CHLOROPERLIDAE
Kathrorerla perdita
Sweltsa/Sywallis sp.
LEUCTRIDAE

Zapada
PELTOPERLIDAE
brevis
PERLIDAE

Beroneuria ahngxmis
Hesperoperla pacifica
Immature
PERLODIDAE
Isoperla sp.-
Hegarcys sp.
Setvena bradleyi
Immature
TAEINIOPTERYGIDAE
Izsenionema =p-

TRICHOPTERA
BRACHYCENTRIDAE
Micrasema ep.
GLOSSOSOMATIDAE
Anagepetus sp-
Glogsosoma Sp-
HYDROPSYCHIDAE
arctopsyche grandle
Parapsyche eleis
Immature
LEPIDOSTOMATIDAE
Bp.
LIMNEPHILIDAE

RHYACOPHILIDARE

ANNELIDA
LUMBRICIDAE
ARACHNIDA
COLEOPTERA
ELMIDAE .
Cleptelmis sp.

COLLEMBOLLR
DIPTERA
BLEPHARICERIDAE
Ep.
CHIRONOMIDAE
EMPIDIDAE
Oreogeton sp-
SIMULIIDAE
TIPULIDAE
Antocha sp.
Ricranota sp.
Hexatoma sp-
Iirula sp-
MOLLUSCA
PLANORBIDAE
NEMATODA
TURRELLARIA



Table 2., Relative abundance of the most common benthic organisms in
the Montanore project area, 1990.

TAXA . X OF TOTAL SEAMPLES®
Cinyamula sp. 2213 23.3 92
Baetis bicaudatys 1168 12.3 az
Iagnionema sp- 1061 11.2 41
Bhitrogena sp. B44 8.9 73
Epecrug sp. 696 7.3 60
Sweltsa/Suwallia 626 6.6 a4
Prunells doddesl 438 4.6 60

*Cut of a total of 95 samples

Table 3. Exceptionally rare benthic organisms collected from the
Montanore project area, 1990.

Ephemeroptera
Cinyama sp.
Drunella sp-

W

bia
Plecoptera
Kathroperla perdita
Baraleuctya sp.
Setvena bradleyi
Trichoptera

N B
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o

B
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Gther-Arachnida
Elmidae
Narpus sp.
sp.

by

Collembola
piptera
Agathen sp-
Antocha sp.
Tipula sp.
Planorbidae
Nematoda
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Table 4. Seasonal percentage composition of macroinvertebrates from
the Montanore project area, 1990.

Total Percent of Total
Station Organisms Ephemeroptera Plecoptera Trichoptera Other
Spring
L10 203 78.8 14.8 2.0 4.4
19 174 67.8 23.0 1.1 8.0
L3* - - — - -
L1 325 47.7 10.2 3.1 39.1
RAL 195 78.5 11.8 3.6 6.2
FO1 357 72.8 12.0 1.7 13.4
LCCL 348 65.8 19.0 2.0 13.2
1602
August
L10 380 65.5 25.3 1.8 7.4
19 401 68.6 16.5 3.7 11.2
L3 501 77.2 14.8 2.8 5.2
L1 874 83.3 8.7 3.7 4.3
RAL 268 63.1 17.2 7.5 12.3
POL 511 77.7 13.3 3.7 5.3
IC1 - - - - -
2935
October
110 263 74.9 14.8 5.3 4.9
19 589 48.2 36.7 5.1 10.0
L3 755 54.4 38.0 5.8 1.7
Ll 1064 73.7 18.2 5.9 2.2
RAL 560 50.5 44.3 2.9 2.3
POl 676 31.4 64.5 2.7 1.5
IcCl 1071 62.0 19.1 10.4 B.5
4978

*samples lost

10



The highest density of macroinvertebrates/station occurred in October
at all stations except the upper Libby Creek station (L10) where

population density peaked in the August samples.

2. functional f i ups
Evaluating pollution effects has traditionally emphasized changes in-
biotic structure, e.g., community diversity, increases in tolerant
species and loss of sensitive species. Alterations in ecosystem

function can alsc be used to evaluate stress on aguatic systems.

Periphyton populations and deciducus leaves and other terrestrial
litter added to the stream each year provide the majority of the
nutritional energy for benthic populations in headwater streams such as
those found in the project area. In addition, a certain percentage of
the macroinvertebrates are predators feeding on other benthic
organisms. Shifts in percentages of functional feeding groups of
benthic populations occur naturally in response to seasonal changes and
life cycles of the organisms as well as in response to mm—inauwd

stress.

Benthic organisms in the project area fall into one of five major
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 5 shows the seasonal relative abundance of

11



Table 5. Relative numbers of functional feeding groups at
each station in the Montanore project area, 1990.

STATIONS
APRIL LC10 LC9 LC3 LCl RAl POl LCC1
Shredders 15 20 - 3 14 19 28
Collectors/ - .
Gatherers 53 a3 - 64 25 55 54
Collectors/
Filterers 6 1 - 19 [+] 3 2
Scrapers 114 94 - 119 133 217 204
Predators 9 22 - 3l 17 19 a2
Others ] 4 - 89 & 44 28
AUGrST
Shredders 15 13 8 26 9 53 -
Collectors/
Gatherers 161 125 101 574 s7 159 -
Collectors/
Filterers 1 2 3 30 7 i1 -
Scrapers 103 155 174 166 123 243 -
Predators 93 76 76 G4 56 20 -
others 7 ao 139 14 16 25 -
OCTOBER
Shredders 18 33 13 17 18 EL) 140
Collectors/
Gatherers a7 78 131 205 126 96 461
Collectors/
Filterers 3 [ 5 18 5 2 32
Serapers 120 366 513 737 347 485 301
Predators 29 79 81 81 64 46 119
Others & 27 12 6 o 9 18

12



benthic organisms in the project area based on their feeding
adaptations. In April and Oc*_l:ober, scrapers predominated the
populations at nearly every station. In August, gathering collectors
were also relatively abundant and in October they were the most
abundant group at the Little Cherry Creek station; in both cases, the

predominant organisms were mayflies. of the family Baetidae.

3. diversity index/pollution sensitivity values

Since environmental stress tends to reduce spécies diversity, the
Shannon-Weaver Index (SDI) is frequently used as a measurement of
perturbations in aquatic ecosystems. An SDI of less than three is
considered indicative of pollution (Platts, et al., 1983). SDI's are
presented for each station in Appendices C, D, and E as a routine part
of the statistical program. None of the stations had an SDI greater
than 2.6 but it should be remembered that this index is most applicable
to larger streams and is indicative only of organic polliution. This
index is best used on smalley, relatively sterile streams, like those
in the project area, as a comparison between stations and sampling
periods for each station. SDI's for streams in the Montancre area were
consistently in the 2.1-2.6 range which is a typical SDI for smaller

headwater streams in northwestern Montana.

Winget et al. (1979) assigned a tolerance gquotient (TQ) to
macroinvertebrates based on their tolerance to alkalinity, sulfate and
sedimentation. TQ's range from 2 to 108 with the lowest numbers

representing reduced tolerance to environmental changes. Many of the

13



benthic organisms oollected in the project area have low TQ's
{Appendices B-E). The most abundant organisms were scrapers and in
general, the predominant scrapers (TQ = 4-48) in the project area are
somewhat more pollution sensitive than the next predaminant group, the

gathering collectors with a TQ of 72.

4., comparison of 1989 and 1990 data
Several more stations were sampled in the baseline report than in the
1990 macroinvertebrate mom.tor:.ng program. The baseline report
characterized the entire project area while the monitoring program
selected those stations that would mostly likely show the effects of

impacts and that would provide control data.

Table 6 is a comparison of some parameters for the two studies.
Methodology was essentially the same except that the baseline samples
were collected with a much smaller mesh net but were then sieved
through a 600 micron mesh strainer. - That process was eliminated in the
1989 study to avoid damaging specimens with the sieve and samples were
collected with a 500 micron mesh net. Also, five samples were
coilected from each station in 1990 compared to only three samples in
1989. The number of organisms per sample varied significantly from 230
in the baseline study to 100 in the 1990 study. The mean number of
organisms per sample, taxa richness, and seasonal means all differed
likewise between the two years. Biotic and diversity indices were

lower for the baseline data than for the 1990 data.

14



Table 6. A camparison of same parameters from the 1989 and 1990
macroinvertebrate sampling programs for the Montancre

project.
1989 1990
Net type/size Hess 250 micron(but Hess 500 microns,
- sieved to 600 microns) not sieved
Samples/station 3 ‘ 5
Sample frequency 3 seasons-spring, . 3 seasons-spring,
summer, fall ' summer, fall
Mean no/samp 230 - 100
Seasonal mean Apr = 240 Apr = 53
no./samp. Rug = 250 Aug = 99
Oct = 180 Oct = 142
Taxa richness Apr = 28 Apr = 5
{mean no./ RAug = 29 Aug = 5
sample) Oct = 24 Oct = 6
EPT richness E =15 E=14
(total taxa) P =18 P =14
T = 33 T = 18
Seasonal mean Apr = 15 Apr = 4
EPT Rug = 16 Aug = 4
Oct = 17 Oct =5
Mean Hilsenoff 2.3 3.1
Biotic Index
Mean SDI 3.7 2.8

15



Table 7 compares the total annual abundance of several indicator
(abundant) and/ or marker (special notice) species between the two
years. Same notable differences are the increase in Baetis sp. at five

of the stations in 1990, the increase of Drunella doddsi at all

stations in 1990, the increase of Cinygmula sp. at six of the stations
in 1990, the decline of the number of Epeorus sp. at four of the
stations in 1990, relatively 1little change in the numbers of
Rhithrogena sp. between the two years, a noticeable decrease in the
number of Sweltsa/Suwallia sp. at all stations in 1990, and significant

increase in the mumber of Taenionema sp. at all stations in 1990.
IV. DISCUSSION

Headwaters of the Libby Creek system are alpine meadow crecks emerging
from snow banks at high elevations. These first order streams merge
into second and third order tributaries of the Libby Creek system and
are oold, rushing conifer forest streams that reach sunmer maximum
ténperatuxes of about 50° F. Primary productivity is low, periphyton
provides most of the biological energy to the system, and scrapers

dominate the agquatic insect community.

Density of benthic populations and taxa richness is relatively low
campared to larger, more nutritionally rich streams in western Montana.
Species composition is dominated by mayflies which are represented by
taxa characteristically found in clean waters. Mayflies were usually

the predominant organism during each sampling period. Stoneflies were

16
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only about a third as abundant as mayflies but about twice as abundant
as caddisflie.s. Stoneflies were particularly aburkdant at the Poorman
Creek station in October, 1990. Very few dipterans, particularly
Chironomidae which are characteristically pollution tolerant, were

collected in 1990.

The predaminant group of aguatic insects were scrapers. Relatively
little deciduous material and low mean annual temperatures probably
limit the density of shredders. The abundance of scrapers reflects an
unbalanced population that is taking advantage of the major food

source, i.e., periphyton.

Diversity and biotic indices would seem to indicate the streams in the
project area are polluted but these indices have been developed for
more productive streams and are really an indication of the sterility

of the project area streams.

A number of abundant (indicator) species and marker species have been
identified. The wariation- in density of these species fram the
baseline study to the 1990 study has also been documented. Some
population shifts were notable and are to be expected in streams with

such extreme interannual wvariation.

In summary, these are nutritionally poor waters which produce
relatively low numbers of a few dominant species +that are

characteristically pollution sensitive. Diversity and abundance is

18



actually good considering the nutritionally depauperate nature of these

streams.

The ideal intent of an aquatic biological monitoring program is to
collect quantitative samples that can be statistically oompared
anmually in a effort to identify impacts to the aguatic Vsystems.
Unfortunately, such a monitoring program is essentially unattainable in
the project area for a couple of reasons: first, the streams are
relatively small with a coarse substrate consisting mostly of boulders
and cobbles. It is virtually impossible to obtain a quantitative
sample because the abundant habitat under and around the immoveable
substrate never gets sampled with conventional means. Second, the
streams in the project area are subjected to extreme flow events which
dramatically affect benthic populations. Because of extreme
interannual wvariation statistical comparison of the annmual data is
unreliable. For example, the number of organisms/sample in 1990 was
only about half of that total in the baseline study. These figures
would seem to indicate that there had been some dramatic impact to the
system. Actually, such is the case as higher than average
precipitation in fall 1989 resulted in extensive flooding in the
project area. Such an event would dramatically affect the benthic

population.

Another example of the difficulty of statistically comparing data
annually is found in the very high numbers of stoneflies (Taenionema

sp. ) collected in October 1990 while very few Tacnionema were collected

19



in the baseline study. Interpretation of these-data is speculative but
can prcbably be explained by sampling timing; the October 1990 sampling
period was ideal to notice the abundance of this species but timing of

the fall sampling in the baseline study missed this population peak.

Thus, the data collected in 1990 is presented in detail and
differences and similarities with the baseline data are noted. No
statistical camparisons are made for the reasons discussed above.
Instead, the emphasis is on a visual comparison of population
characteristics while paying particular attention to indicator/marker
specles and comparisons between control stations and stations within

the impact zone.
V. FUTURE MONITORING NEEDS

Future monitoring efforts will be discussed at length in the 1991 Plan

of Study.
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Appendix A. Fhotos of the Montanore sampling stations, October 1990.
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Appendix B. Montanore project area totals of macroinvertebrates
" collected in 1990.
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Lapideacomatidan
L

ldemtoma sp.
[daa
Apatania ap.
Ecclizomrls wp-
Foaalyana
Fecthremms sp.
Oligophlubodus sp.
lmmaturs

fhracophilidan

1

Whyscophila (battani]
Ahyacaphiles {brunnes}
Ahyacophile {hrslinsta
Rhyacophila (iranda)
Rhyacophila (aLlbirica}
Khyacophila {vaccua)
Rhyscophlla sp.
sture

Pupa

Othar

Anngllds
Luabricidas

Arcachnida

Coleocptels

Elmidus

Clepteluis sp.
Hetarlianius ap.
Narpus ap.
ZTaltrevis mp.
tura

1

Collembola
biptera
Slephoriceridas

Agathon ap.

Chironouidas
Enpididas

Orscpatan Ep.

Slaullida
Tipulldaw

Antechs wp-
Plccanota mp.
Hazatosa ap.
Tlpula sp-

Malluscs
Flanorbides

Rasatads

Turbewllaria

Totsl number =
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1Dle
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Appendix C. Macroinvertebrate station totals, April 1990.
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Litby Creak

» kL 10--April L1990

Mo, ™

hi-)

gphumaroptara

Flacepra

-
an

Bast(s tricaudptus
ullldaw 1
Cauvdatells hpatrin
celorsdenaie
a dgddal
Orunalls flavilines
spinliera

-
LN - X -]

Haptaganiidas L ]
Cinyguule ap. Lk
EpRarus mp. 54
ahithragan

teptophlublides 2
Paralaptophlebla mp. L]

Siphionurtdes 7
Asgletus mp. 1

Capniides [ 8
lsmaturs
Chloropar)idas
Nathroparis perdlts
Bweltea/Suwallia mp.

L - -

Parclosyls sp.
lamatury
Nampuridaw 2
Viacka catarectss 4
1apada clnctipea i
Lapads colusblsenas 19

rlidas z
Yoraparla bravls [}
Perlldan 1
boronsuria theodora
Inkatuce

Perlodides ]
lsoperin ap.

oDoo

-

Taunionoma sp.

Trichopters

other

Brachrecantridan 1

Ankjapetus ap.
dlonpguana sp.
Hydropaychld
Arctopsychs grandfs
Parsperche aluls

cow

Lapldostoms wp.
Limnephilldas (]

Ecclisonria ep.
Hoamlyans sp.
Maothramma ep.
Sllgophlebodan wp.
lwmaty

fihyacaphllldes o
Rhyacophila [batteni)
nhyscophila [brunneal
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Rpsthoh sp.
Chirsnesidan
Napldldas
oresgeton ap.
Sisvlliides
Tipulidaw
Antacha sp.
Dicranaca ap.
Hazatams ap.
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LIbby Creek, L ¥--April 19%0

Crhemaropters

Bestidae
tis bicaudatunm
tln tricaudatus
Ephemasraliiden
Caudatella hrstrix
trunelia colorsdensis
daddal
prunalla flavilinena
orunwlle spinifecs

telle lavis
tella tiblalis
Heptaganiidas
Clhygmulas
Epmarus ag.
Ahithxrogena ap.
tepeaphlablids
r laptophlable mp.
siphlonuridas
Asslelum ap.

Plecopters

Capnildas
lamature
chloroparlidse
Kathroperla pardita
Avaltaas/3uwallia ap.
Lauctriday
Paralauctrs wp.
Flomyis ap.
Iamaturs
Newourldas
Viscka cateractans
Ispads clpctiprce
Sapeds columblisna
Peltoperlidas
Yoraperla bravis
Farlidas
Porcneurie thaaodora
Immaturs
Pariodidan
Iaaparls sp.
Hegarcys sp.
Seteqna bradlayi
Iamstur
Tasnloptarygidaa
Tagnicnema #p.

Irichoptera
arachycentrida
Micran ap.
Olossomomatida
Anagepetus mp,

Other

closscmoms ap.
Kydropaychidas
Arctopeyche grapdis
Parapsycha alslas
imaatura
Lapidantomstidaw
Leplidoatama sp.
Lishephllidac
Apatanta wp.
Ecelizoayia ap.
Moawlyahs
Kwothrenms ap.
Qilgophlabodaa mp.
lusatura
Bhyacophllidan
Rhyacephlla {(bettani}
Rhyscophlla {brunnea}
fhyscephils (hralinatas
whracophila (Lranda)
Ahyacophila {wlbirlca)
Ahracophlla {vaccus}
Rhyacophlla mp.
Immmtura
Fupa

Annelide

Luabricidse

Arachnidn

Coluoptérn

Elmidas
Cleprelala ap.
Helerlianluya sp.
Narpus #p.
Talttwvia wp.
Immaturs

collumbols

Dip:

L

alapharicaridas

Agathon sp.
Chironomidan
Empididae

Ormageton sp.
Sisulildas
Tipulldas

Antoche ap.

picranota sp.

Hoxsto ap.
Tipule #p.
Mellusca
Flanorhldag
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<h Organlum ' Hajor group

Libby Crcwk, L L-~april #1950 Far

LLTE) arcant Feading Tatal Percent
No. TV g9 Wo./m"2 &f Total Hablr Wumber of Total
R mmmvan  aesemmm dmmmaan [ER wrmmde mmEmeaan
Ephameroptars 133 47,7
Ragtidas L}
tia blcaudatus 18 71 5.% c-g
vie tricavdatus 11 kr] 4.0 e~d

Cphemuyallid 3

Cavdatells hyatrix o a 0.9 c-y

Dbrunalls coloradunsis -] -} Q.0 acr

Prun: L] 17.28 1.% mer

orunellis [ 13 24.08 .9 scr

prunslla spintferas L] a ¢.0 wcr

Drunal ] -] 0.0 ecr

[] [ 11.%% 1 a-g

darratalla tiblalis o [ ] 0.9 eeg

Haptaganildaa 4

cinygsuls sp. 53 n 16.3 scr

Epsorus #p. 17 £3Y 11.4 acr

Ehithrogena ap. 3 £ 10,9 1.5 e-g
Laptophlublidas H

rarslaptaphlebia sp. o b1 -] L1 c-g
3iphlenuridas T

Ammletus sp. 2 44 =3 S.4 c-a

Plucoptars an 10.2

Capniida 1

lmmaturs o a.a shr
Chloreperlidas 1§

Kathroperia pardiva o F1d o a.0 c-g

susltwa/Muwslliia ep. q 14 3.1 &2 ord

Lauctridase [

raralaugtra sp. ] 1a a o.0 whr

Farlos o 18 o 6.9 shr

ismabtury ] 18 L] o.a ahr

Memourldae 2

Visoka cataractze 2 s 2.18 o3 shr

o 16 L a.0 shr
2 16 4.32 a.5 shr

Peitoparlidac z

Yoraperls bravis L] 24 -] 0.0 uhy
Faclldae 1

Acranaurl bnormin o [ 1 -] Q.9 prd

Haaperoparls paclfics -] i -] 9.9 prd

L] - L] a.o prd

Porledidas 2

1ssparis sp. F 4 4.3 0.6 prd

Hagsrefrs sp. -] 24 -] 0.0 prd

[} 48 a 0.0 prd
Inmnture Q - Q 9.9 prd
F]
L] an 17.38 2.5 acr
10 3.1
1
a n 4q 0.8 shr

Glowuams a

Anagapetul sp. ] ‘24 a Q.0 acr

olopmcmoss ap. -} 4 o Q.0 acr

#pdropsychidaw 4

Arctopayche greandls L] 18 L 0.0 e=T

Parapayrhe sisla -] [ [\ (-] -1

Immaturs -] - o o.0 o=t
Lepldontonatidss 1

Lepldoulons mp. o i L 0.0 ahr
Lisnsphilidsa 4

Apatahin sp. k-] 18 a g.0 ser

fcchlimonyla mp. k-] il o 0.0 e=p

Modmlyans o - L] Q.0 c-g

Naothra o L3 ) 0.0 acs

Oligaphlebodan ap. L] 24 o o.¢ wr

Immature 1 - 1-16 0.3 -
mhyacophilldae ) [-]

fhyacophlla (battani) [+] 1] L] Q.0 prd

Rhracophlla [brunnsal o 1a L] 0.0 prd

fihyncophlls {(hralinsta 1 18 2.18 0.3 prd

Bhyacophila {lranda]) o is o ] prd

Rhracophila {aibirical a 18 [] 4.0 prd

Rhyscophila lvaccua) o 18 [} ¢.0 prd

Rhyacophlila sp. 5 18 10.4 1.% rréd

Lure H - .32 0.8 -
3 - 2.18 0.2 -
Other 37 9.1
Anna) lda

Lunbricidas i3 - 108 .0 3.7 ceg
Arachnida o - 108 -3 o.0 rrd
Colesprars

Elsidan L]

Claptaleis mp. k3 _las 15.12 2.1 c-g

Hetarlianive ep. -] 108 [} 9.0 c=g

[-) 108 ] 2.0 e g
(1] 108 [} 0.0 c-g
Immaturs 1 io8 1.16 2.3 e-g
collenbala 0 - 108 6.0 -
piptarcs

Mlephericecidas -]

Agathon p. [ F [} D.0 acr
Chironomidaw a3 T 108 1838 4.2 efprd
Esplidida [

Draggaton sp. L] $L.].3 L] a.o préd
Blaylildas v & 108 1.04 5.8 e-£
Tipuljdaw 1 L]

Antoche sp. -] L] L ] 0.0 prd

Bicranota Wp. a 24 4.31 0.6 erd

Hexatoms mp. 1 k13 2.1% a.3 prd

Tipuls sp. L] 6 [} 2.0 shr

HMallusca -

Planotbidae 9 6 108 L] a.0 acr
L teda L) - 108 e a.a -
Turballuris -} 4 108 a 9. prd

Total number = 123 mm 100.0

Total taxa = 4

HDLw a.5

3TOhe 12-7

frane 53.0

TVa Tolarance Valus {Mlllesncif. 1088)
TQe«Tolerance Quatient [Winget et sk.. 197%]
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Mamsey Creek, RA 1--Apcil 19%0 ror Each Organiem Najor droup

Nenn Ferceni Feading Total PFagcent
Ho. I TQ No,/fa’2 of Tobal Habix Humbar of Totsl
153 9.9
4
17 kX 1s.72 8.7 ey

haskim tricaudstus a 72 o 9.0 c~g
Zphansrellidas 1

Caudatelis hystrix o (1] 1] 0.0 g

Brunalla colorsdensia 1 i 2.156 o5 acr

doddai t 4 1.14 o.3 wer
[¢ illnaa 3 (1] 10. 3.4 acr
brunalla spinifara o kL] L] a.o ncr

Orunella ap. L] (] -] o.0 acr

o o a .a.0 <

Garcatalie tibialix ] HL) o 9.0 e-g
Kaptaganlldae L]

cinyquuls wp. 64 I 12.8 mor

Cpeorus =p. [1.] 21 Ja.a acr

Rhithyagans sp- ] 21 1.5 o-g
Laptophlabiidae ]

Paralepkophlabla ap. o F1] L] 0.0 e-g
Siphicnuridas 7

Amalutus ep. H (1] 4,12 1.0 =g

Placoptura a3 1.8
caphildaa 1

lamaty T 1.1% . 0.3 ahr
Chloroparlidas 1}

Kathroperle perdita o T4 [ ] 0.0 e-g

Jueltes/Suvalliia mp, & 24 12.98 3.1 prd
Leuctridae a

Paralcuctea sp. Fi 18 4.2 1.0 shr

Paclomyis wp. '] 18 Q 0.0 ohr

I tura [} ia ] 0.0 ahr
Remourid 2

Viscka castaractas 2 k1] .32 3.0 ahr

Zapeda cincudp Q 18 ] e.0 uhr

Zapada golumbiana L is 1¥.44 4.4 ahr
Peltoperlidaae 2

Toraperls bravia Q 24 L] 0.0 she
Farlids 1

Doronsurls theodora [} L] 2.8 0.3 prd

-] - o Q.a pra
2

lecperla sp. o £l o .0 prd

Magarcys . o 24 o 2.0 ord

Seaivwne bradleyl -] L1} o 0.9 prd

1 A3l ] - o c.0 prd
Tasnicpterrgldse 2

Teenioneaa wp. z L1 LI} 1.9 er

Trichoptw 7 1.6
Brachycentridas 1

nicran apa. a ad o c.a ahr
Gloawosonastida o

Anagspelud =p. o ] @ o.0 acr

Glossos p. o i} L] G.0 aer
Hydropeychidse 4

Arcrtopayche grandls o ia o ©.0 (-2 4

Perapayche el [} 6 o 0.0 c-£

T ture L] - L} Q.0 [
Lepidostosatidem 1

tepidostons ap. o 1 o 9.0 ahr
Limngphilidee .

Apatanis mp. [ 1n o .o acr

Eccliwonyla sp. -] as ] Q.0 c~g

Hoaslysna sp. o - g e.q oy

Neothromma wp. L] [ [ 0.0 acr

olligophlebodes mp. 0 14 -] 2.0 »cr

[mmature L} - -] 0.0 -
Shyscophilidan -]

Anyacophlia {betteni) o a8 o 0.0 prd

Nhyacophlls [brunhea) L) 18 o o.9 prd

Rhracophila [hyallnata 2 18 4.3 1.0 prd

Ahyecophila (irandal ) 18 o o.a pra

Rhyacophlila {albirica) 3 18 .48 1.5 prd

fhyacophils {vaccuns) 1 18 .16 0.5 prd

Mhyacophlla sp. o 18 -] o.0 prd
1nmakurs 1 - 2.16 ¢.5 -
rups L] - ] o.9 -

Othar i2 &.2
Annelida
Lunrbricidas k] - 108 6. 48 1.5 c~g
Arachnlda [} - 08 L) Q.0 prd
Colaoptara —_
Elmidas 4

Clepralmis mp. a i0n [ ] o.o e-g

Hererlimnius sp. Q ioa L) a.0 e-g

Warpum sp. ] 100 L} 0.0 c-g

Zaltruvin ap. o 108 o a.o c=g

lamaturs o 108 -] o.% =g

Collembole ¢ =- 108 o .0 -
Dipearas
Blephariceridas Q

Agathon sp. L] -2 L] 0.0 scr
chironomldes L] 7 108 1¢.8 3.8  clprd
Tapididen *

Oreogetan wp. o 108 o .0 prd
Niwuliidaw -] & 108 Q Q.0 c-f
Tipulidae 3

Antochs ap. [} i} 9 0.0 prd

Dicransls sp. 3 4 g.40 1.5 prd

Huzatoma sp. 3 36 2.6 0.5 prd

Tipula mp. ] 1] [] a.0 shr

Hollusca
flanorbldas ] & 108 o 0.0 wcr
L) =- 1 [} Q.0 -
Q 4 108 -} 9.0 prd

Tetal nusber = 19% az21.2 100.0

Total tens = 12

al= 2.1

[ 30 10.3

Heane as.g

Tv= Tolarance Valua (HI1l 1988)

fg=Tolerance Quotlant {Wim al.. 1979}
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Poprean Crech. PO L-=April 19%0 Far Each Organiasas Hajor Qreup
Farcent resding Teral Parcant
of Total Hebit Husber el Total

flo. v 19

Cphemecoptars 260 72.0
Rawtidam (]
Bastls blcaudatus n 12 66.94 .17 <=9
trleaudstus o 72 0.0 c=g
Ephe 1}
la hystria [:) [ ] 0.0 c-g
Qrunalis ] o 0.0 acr
brunella L ] 0.0 mer
orunalls 1 19.44 2.3 mcr
1 T.18 0.3 .er
L} Q 9.9 scr
A 2.16 8.%  c-g
2 a 0.0 c-p
Heptaguniidas L]
Clnygmula ap. LY n T3.44 ) ncr
Epsorus ap. 171 n 373r.68 3 acy
Rhithrogana #p. 1 F11 2.18 2 c+g
Laptophtebildas 1
L aptophlabla sp. L] 4 ] o.0 c=g
siphlonuridas 7
Amelatye ap. 10 [t} 1.6 7.8 ey
Flecopters a2 11.0
capniid 1
[} ture 2 4.32 e.5 uhr
Chloroparlidas 1
Kathroparla pardita -] Fi o o o.0
Bualtan/Iywallfa sp. - 12 i 25,92 3.4
Lauctrid L]
r lavetra up. o 14 o e.0
Parloayia ap. a 14 [ o.0
ure o it [} Q.0
Mamourid L)
Viwaks catarsctas H L1 .32 .6 shr
Lapade clnctips ] 16 ] 0.0 whr
z a colusb 1¢ 16 30. 24 a9 ahr
raleopariidas 1
Yorsperia brevis o 14 o 0.0 whr
Parlidas 1
Doronaurla Lheodors 2 & 4.2 0.8 prd
lamsturs o . - 9 - 0.0 prd
Farledid 1
Isoparle ap. -] 48 Q 0.0 prd
vegarcys ap. -] s [] 6.0 prd
Satvena bradlarl o 48 ] .0 prd
1 ture 3 - 2.1% a.3 prd
Tasniopterygidas 4
Tasnisnama sp. 10 an al.& 2.8 ner
Trichoptara . L 1.7
srachycenptrids )
Hier . L] L] Q a.o ahr
Gloascsonatida 0
Anagapabtus sp. L] 24 2 e.0 acr
Qlowsosoma &p. L] 24 o 9.0 ucr
Hydropaychld, 4
Arctopayche grendls 3 is [ 1] o.a (-2 4
Parapsyche wlals -] & o 0.0 c~-f
E uras ] - ] .0 o=
Lepldontomatidua 1
Lepldaoatces ap. o 1a ] .0 ahr
timnephilid A
o 18 o 0.0
Eccliaonyla sp. -] M [] ¢.0
Noaslyana sp. o - 1] a.0
Haoth - WP, (] L] o 0.0
Qligophlekoden sp. ] F1} L] 0.0
1 - 2.46 0.3 -
fhyacophilidas [}
Rhyacophfla [bettanl] o 18 9 Q.9 prd
Khyeacophils [(beunneal [:) in o 0.0 prd
fhracophils (hyalinata 1] is o 0.0 prd
Rhyscophila {irands] ] 18 -] a.0 prd
Ahyacophila {aibirical) 1 e 2.18 0.3 prd
Rhyacophila ccua} Q 14 ] Q.0 prd
Rhyacaphila 1 18 1.16 0,1 ped
Inmaturs a - [} 0.0 -
Pups -] - ] 0.0 -
Cther 48 11.4
Annalida
tusbricidas 12 - lba 23,591 3.4 c=g
Arachnida o - 108 ] a.e prd
Colenptara
Claidas 4
Claptalais sp, o 109 -] 2.0 cag
Haterlfmnfus sp. ] 108 ° 0.0 ey
Narpus ap. ] L] 0.0 e-p
Talteavia a«p. a 100 o 0.0 c=g
Lamakurs o 108 o 0.0 e=g
Collusbola [} - 108 ] 0.0 -
bip
Slapharicaridas o
Agathon sp. L] 1 o 9.0 scr
n T 108 .28 9.2 «clerd
Empidides 4
Oreoguton sp. 1 108 218 ©.2 prd
Sleulildae o ¢ 108 ] Q.0 e=f
Tlpulidae b
Antoche =p. L] 14 a 0.0 prd
Dlcranota sp. 1 an FY] 0.3 prd
Maxsta [} 13 o 0.0 prd
Tipuls #p. 1 % z.38 9.3 whr
mollusca
Flanorbidas ] & 108 [] 0.0 scr
a - 108 [ o.0 -
] 4 108 L] 0.0 pra
Tatal nusber = 57 TL.ae 100.0
Totel ctaxa = 4
mbl= L9
atpe 21-1
Hean= Ji.4
TVs Tolarence Valuw {Hillsencff. 19BR)

T@=tolwrancs Guotient {Wingat at al., 1978}
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Licxle Charry Creak, LCC L--April 1990

wtls cricsvdatus
allidew

Caudstalls hywirix
brunsalls

Brunalia
Bruns]la
brunells
Oruneila

flavillnan
spinifacs
_p.
la luwis
Sarvatalla kiblelis
Kuptaganiides
Clnygmula ap,
Lpaorus mp.
Ahithrogens mp.
Leptophlebifdan
r leptophlabia ap.
siphlonuridsaw
Asslutus sp.
Plecoptara
capniidaa
Jusature
Chloroperlides
Eathroparia perdita
Juwallis ap,
Lauctridaa
Farslauctrs sp.
Perlsayla sp.
1 tu

Mamaurld
Viaoke catarsctas
Inpads cinctlipe
Zapads columbiana

ralteperlidan
Yoraperla bravie

rerlidas
Poransuris theodara
Tmmgturs

Fearlodtl
impparl
Hugarcys #p.
Sutvans bradlaoyl
1 tur

Tasniopterggldew

Teaniohcwa xp.
Trichoptera
Brachycentridae
Hicrasces ap,

Hydroparchldse
Arctopayche grandis
rarapuychs alsis

1 Lure
Lsptdostonatidan
Lepldostons 3p.
Lispephl
Apstania
Ecclincmy b
Hosslyans sp.
Aeothrasas sp
oligaphlabad ap.
Ismaturs
Rhyacophliidee
Rhyscaphila (bettenl)
Ahyacophile (brunnea)
Nhyecophiles [hyalinsta
mhrasophile {irandal
Ahyscophlla {eiblrica)
Whyecaphila {(eaccua)
Rhyacophlla sp.
Ismatyre
Pupa
athar
Annulida
Lusd
Arachnida
Colegpters
Klafdaa
Cluptelnis ap.
Hatarlimnius ap.
Rarpul Wp.
Ealvaevin sp.
Ismaturs
Collapbola
piptura
mlepharicaridan
Apathoh ap.
Chironomidas
Iwpldidae
Oreopctaon Rp.
Simulild
Tipulldae
Antocha sp.
Blcransla sp.
Raxstoms mp.
Tipula sp.
Hollusca
rlanorbldae
Namagoda

Turbsllaris

Total nusbar =

ou DoUD DO W aDw

L-R-3-]

-

P00Q4aD000 OOO0GAR
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]
1
-]
-]

T

™

LX)

-

TVs Tolarance ¥alus [(Hillasneff.
To=Tolerance guotiant iVinget at
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n

1
18
b1
16

108
108

108
104
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108
ion
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108

ioé
108

1o
1] ]
100
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Far Each Orgenlam

Haan Parcant
Mo./e"2 of Toisl
30.U ‘.0
I.18 2.3
o .0

o o.0

L] e.0

., i3 0.9
4.2 0.4
] °.0

2 ' 6.0

9 °.0
I74.32 35.3
1%1.3 .y
2.18 0.3
6. 40 a.y
17.74 2.3
Q e.0

] 0.0

a4 7.2

a a.0
32.% 1“3
2,18 o.3
4.32 0.6
-] 0.0
8,54 1.1
10.8 3.4
[} 2.0

a a.0

] 0.0

[} &.0

L} 0.0

[ ] oo
0.2 4.0
[} 0.0
4.2 o.&
] 0.0

o a.o

3 a.0

L) 0.0
218 e.3
o 0.0

L] 0.0

] o.0

a- 0.0

o 0.0

o 0.0

-} 0.0

o 0.0

° 0.0

L] 0.9

n, 84 1.1
L] 0.0

[ 9.0

-] 0.9

o c.o
31.04 LA
(] 0.0

-] 0.0
1.18 °.3
] 0.0

o 0.9
4.33 8.6
[} o.0

-] LB
do.i4 4.0
] 0.0
£.32 0.6
o oo
2.18 .y
-] .0

a 0.0

-] 0.0

o 0.0
.32 a.6
751.68 108.0

]
al., 1972}

racding
Habiv

€-9
acr
aer
acr
wer
pce
%
e-q

ser
mer
c-g

L1
acr

c=f
e-f
e-r

acr
e-g
c-9
dcre
aer

pra
prd
prd
pra
prd
prd
prd

najor droup

(1.

46

of Totsl

£3.8

19.9

13.1



Appendix D. Macroinvertebrate station totals, August 1990.
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Libby Craak. LC }O0-~Auguat 1990 MNsjor Sroyp

Feadlng Total Purcent
Mo, ™ of Tocal Hablt Nuwber of Total
Eghemaraptera - P11 451.3
Bastidea L]
Sautle bicaudatus 10 72 43.3 4.3 c=-g
mils tricaudatus 2z Tz .32 0.3 a-g
Ephamarallld 1

Caudstalla hreirix -] L] a.0 c=g9

brunslla calorsdenafa 7 1] 1.8 sce

prunskla deddsi 15 4 4.1 mcr

Ovunalla flavikinee ° 48 °.0 wer

prunslls spinifera L] L 0.8 ”"r

Prunslls 5 = 1.3 acr

#erra » lavl L) L1 a.9 <=8

durratulle tiklalla o 24 ] .0 c=g
Haptagsnlidas [}

cinygeuls sp. 56 £1} 19.7 =cr

EpagTua sp. 1 n 3.0 wcr

Khithrogens ap. 114 n 130,36 0.3 c-g
taptophiublidas 2

re ptophlabla mp. Q F1} [} a.0 c=g

7
RAmzletus »p. [] " 17.28 2.1 e=2
Flacoptera 96 2%.1
Capnlfdan 1

Lmmutuy a -] Q.0 #hr
CThloroperildas 1

Rathroperls perdita o EL o o.0 c=g

Swaltea/Buwallla sp- 24 F{3 159,84 19.5 prd
Leuctridas []

PFarslauctrs ap. Q in o 0.0 ahx

Parlowris ap. o 14 o 0.0 nhr

1santure a 18 .2 o.9 shr
Wampuridass E

Viachs cataractas 3 36 T.18 Q.2 shr

Zapada cinctlp o 18 [ 0.0 shr

Zapada coluablane ] 18 17.78 .1 shr
Faltopsrlidas 2

Yaraperls bruvis 4 a 0,84 1.1 whe
raclidas 1

Borensucis theaadora o 5 o 0.4 pra

Immature o - o 9.0 prd
Ferlodldes 1

lmcperls o a0 o 0.0 prd

Hegarcrs 7 4 15,12 1.8 prd

Patvens bradleri o 40 ] o.0 prd

Imsaktura ] - ] a.0 prd
Tasnicprerygidae 2

Taanlonens sp. 0 48 -} 0.0 scr

fricheptera ? 1.8
arachycentrid 1 1

nlers o 24 o o.0 ahr
olaossomanstida [1]

Ansgapstus mp. o it [} 0.0 mer

Qloascscma Ap. -] F13 o 0.9 acr
Hydropsychidaw 4

Arctopayche grandias 1 b1.1 1.18 a.1 c-r

syche el -] [ o Q.0 c=1

Tumature [} - -] ¢.0 o1
Lepidostowatidas 1

Lapldostoma #p. a 18 -] 0.0 shr
Limnaphilid. [

Rpatania sp. Q 14 Q 2.0 acr

Ccciinomyia ap. a FL} a 0.0 e-g

Monalyana 4p. -] - -] 9.0 c-g

Reacthre Q L] o 0.0 acr

9ligophleabodes ap. [:) 24 a 0.0 agr

Imaature -] - ] 0.0 -
Rhracophil ldas L]

Ahyacophila (bettenl) o 18 o 0.0 prd

fhyacophila {brunnaes] ] 18 o 0.0 prd

Rhyacophils (hyalineta Q is o 0.0 prd

Ahyscophlla (iranda) 0 18 ] g.0 prd

Rhyscophlils (sibirlea) 3 14 z.18 a3 prd

Xhyacophils (vaccus) b1 18 a.40 a.8 prd

Rhyswcophila #p. ) 18 4.3 0.% prd
tamature -] - Q o.0 -
fupa o - o 2.0 -

Gthaor Fl] 7.4
Aonulids
Luabricidas 15 L= 100 33-4 3.9 =-n
Avachnids [} - 100 0.0 prd
Colwoptars
Cluidan 4

Clepteluis ap. ° B 1] ] L] 4.0 =g

Heturl (mnfus sp. a 108 -] 0.0 (17

puR b o 1ad Q Q.0 <=a

Taktenvia ap. o Toapa 9 0.0 =g

ismakurs o 108 -} 0.9 arg

Collesbhola [} - 108 Q 9.0 -
Diprars
slepharicaridaa o

Agsthon ap. L] H o n.o acr
Chironosldan T 108 15.12 1.8 clfprd
Eapfdida; 1]

Orappeton sp. ] 108 a .0 prd
Bimullidas o 6 1010 a 0.0 e-t
Tipulldas 3

Antocha mp. o 24 a 9.0 prd

Dlerancts ap. 1 Fi) 1.1% 0.1 prd

Hazatoms mp. ] 36 o 0.0 prd

Tipuls sp. ] 3% o g.0 ahr

Maolluwes

Planorbldes ] & 108 o o.0 wer
Wamatods L] - 108 Q 0.0 -
Turbellaria L] ¢ 108 1e.8 1.) prd

Toral nuabar = 30 ° 0.8 1e0.0

Total taxs = 1y

able x.3

3TD= 17.3

Heans T&.0

Tve Tol nce Valuse [HIL) 1988}

tpeTolarance guotlent [Winget at al., 197%)



Libby CreaM, LC 9--Auguat 1390

Ephamarsptara
Bastld
tfs bicaudatua
tia tricaudatus
1idas
Caudstirlla hyatrix
Grunslle cola
brunilla dodd
Prunslla flavilinas
brunells apinifers

zretalls tiblalle
Heptagen]ldae
Cinyguuln ap.
Epmocus ap.
Ahithrogena sp.
Leptophlebilda
Parsieptophlebiz ap.
slphlonuridas
Raslstys =p.

Flacapt
Cepnllids
Iamature
chlorsparllidae
RathropaTla perdica
Swvaltes/3uvalllis sp.
Laugtridas

Hexouridas
Visoka cararactas
Sapsds clnctlp
2apeda colushlans

Feltoperlldss
Yoraparls bravis

rarlidas
Doronwuris thuwodors
Imasturs

Parlodides
lsopurls =mp.
Ragarcys sp.
da na hradleyl
lmmature

Taanlepturrpldaa
Taenlona

Trichopta
srachycantridas

Anagapatus ®p,
Glowmowoas &p.
Hydropsychidae
Arctapayche grandia
Pavapayche elsin
ImRsturs
Lepidoatosstidue
Lepldostoms ap.
timnephilidas
Apatania sp.
Eccl aylia sp.
Mosslyans sp.
Keaothremes sp.
ollgophlabodes =g,
Tamaty
Ahyacaphliidese
Rhyatophila (battani)
rhyagophila |brunnea)
®hyacophila [hyasll
mhracophtla |Lranda)
Whracophlla (sibirical
Rhyscophlla (vaccua)
Rhyscophlla ep.
Iwmsturs
Pupa

Dther
Annallds
Lusbricldaw
Arschnida
Coleapptara
Kinidaw
¢laptelale mp,
Haterllisnlus mp.

lsmature
collenkola

Diptars
Slsphariceridus
Agathon sp.
Chironouidas
Enpididas
Orengaton sp.
Simulildas
Tipulidan
ankecha ap.
Dlcranola sp.
HennLoas sp.
Tipula mp.

Hollueca
Planerbides

Kunatads

Turbellaris

tacal nvsbar =
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Libby €reeh, LC 3--Auguat 1994

Ephensrsptara

tis bifaudarus

tlis tricaudatus
llidaa

cavdatalla hystric
coloradansls

-
Barratalla lavis
#ercatalls tiblalis

Haptaganiidaa
Cinrgeula
Zpearus wp.
Rhithre . Emp.

Leptophlablld,
Pavdleptophlebia ap.

siphlonurldas

Amalstus mp.

Flacoptears

Capnl ldn

Immatura
Chloroperlidas

Kathrop a perdila

Jwaltea/Suvallis sp.
Lauctrides

[

Memouridas
Visoka cataractse
tapada clnexlp
tapads ¢ojuabfana
Paltoparltidee
Yorsperla bravie
Parlidas
Doransuris theadora

Isoparla sp.
Meparcys sp.
BSelvenn bradleyl
inmsturs
Taaniloptarygldaa
Taunjonees #p.
Trichoptara

Hydropeychidae
Arctopaychs grandis
Parapsycha slels
Immature

Lepidastoantidas
Lupldostoms 3p.

Lisnaphllldae
Apatanla ap.
Lteclisomylis sp.
Hosalysna wsp.
Raothramma ep.
oligophlabodea ap.
Isastura

Rhyacophilldae
Rhyacophila
Rhyacophila [brunnos}
Rhyacephila Lhyslinsce
Rhyacophila [iranda}
fhyacophila [slbfrien)
fhyacophils [vaccual)
Rhyacophils wsp.

Ibetteni]

Other
Annelide
Lusbricidaa
Arachhidas
colsoptars
Ilmldaw
Cleptulaia ap.
Haterlisniue sp.
Narpus sp.
Iaitaevrin ap.
Immaturs
Collenbols
bipr
¥lepharicuridae
Agathon sp.
Chirenonides
Empldiden
Orsogaton sp.
Simuliidae
Tipulidas
Antocha sp.
tloranote ap.
Hazatoms mp.
Tlpuls sp.
Hollusca
Plsnorbidae
Nematoda
Turballaria

Total nusbar =
Total tazse =
abL=
arp-
Mesn=
TV= Ta
TQeTo

rance Valus [H

-
nnn—o:uﬂ
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11z

W O UMD w=aa

Q@ wuoouw
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ODQOoOWOHOoOD OWLADOQ

[ X-N_R-N-N

N2 -] [-N-]

a7
2.3
0.8
100.2
ikl

LU ]
[l
1z
12
1
a8
s
1
“"
Y]
.
w
24
1
n
21
n
2
24
7
a8
1
1
24
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[]
18
1
1
2
LT3
‘16
s
2
24
1
1.
2
i
-]
“
1
1]
1
24
L}
2
H
1
18
]
1
s
.
18
24
8
24
o
18
18
18
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s
18
18
- 108
- 1o0m
4
108
108
L1aw
108
108
- 108
o
2
7 108
]
108
& 108
3.
24
a4
3
16
& 108
- 108
¢ 100

For EZach Organfam

Parcant

of Total
149.04 1).8
5.4

[] 0.0

[ ] 0.4
218,14 0.2
o 0.0
2.18 0.3
o 0.0

) 0.0

[} 0.0
&0, 48 8.6
.76 T.1
1%2.71 3.4
4.32 0.4
.71 0.4
[} 0.0

1) 0.0
104 19.0
o 0.0

o 0.0
1.16 0.2
[} €.0
4“1 0.4
i0.8 1.0
[} 0.0

[ 81 ) 0.6
.40 a.&
10.8 1.0
o 0.0

a e.0
i0.8 1.9
o 0.0

o 0.0

a 0.0

] ¢.0

[ 0.0

[} Q.0
648 0.6
[ 0.0

Q 0.0

o 0.0

[ a.0

[} 2.0
10.8 1.0
-] e.0

0 o.0

L] Q.0
.16 0.2
] g.o0
10.8 1.0
o 0.0

] &.0

] o.9

o 6.0

° 0.0

0 8.0
§.40 0.8
] 0.0

L) 0.0
.16 a.2
L] o.0

o D.a

] a.0
3e.0s 3.8
] Q.0

] a.o

o 0.0
.14 0.2
] 0.0

0 2.0
e.0

2.0

0.6

1082.1% 100.0

hofd. 1948)
nca Quoclant {(Wingat et al.,

1979)
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acr
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prd

shr
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shy
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prd
prd
prd
prd
prd
prd
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prd

e-g
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c/prd

prd
c-f

pra

whr

Total
Auskar
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"

a5

Group
Parcant
of Total

7.2

14.8



Libby Crweck. LC l--Auguat 1990 ror Cach Qrganlem Major Graup

Parcant Tuading Total
T 70 mo./e"2 of Tetal Hablt Fumbar of Totsl

Iphasuraptara 7128 3.1
Raatida 1
Suatls bleaudatus a7y T2 <-g
stis tricsudatus 184 71 =g
ellidee 1
Gaudatalla hystrin 13 (1] 31.4 1.7 c=g
coloradanafe L 18 Lo.8 0.8 acr
dadd 18 4 2.1 aer
flaeilines 3 i 1.1% a.1 agr

Orunells spinifevrs T n [ F4 a,1 acr

orunslis sp. o 48 o 0.0 er

Barretalls lerin -] qa ] 0.9 c~-g

serratulia cibialis o 24 -] 0.0 cag
Mepragenildaw 4

clorgaula sp. &7 Fi8 cr

Efworus ap, 10 21 acr

Rhithrogena sp. zol 1 c-g
Leaptophlebildaa 2

taralaptophlubie =p. [] 24 12.96 0.7 =g
dlphlopyridaw 7

Amnlotum sp. -] da o 0.0 -9

fFlacoptera k] 8,7
capniidag 1 N

1 ] -] 0.9 shr
Chlosoparlid 1

Kathroparla -] 24 o 0.0 g

Sweltan/dunnlllias sp. a2 24 59,12 3.7 prd
Lovetrid a

» o Y ] L 9.9 ahr

rarlonyis ap, L4 t1. o 9.0 shr

I turse z i 4.32 a.2 shr
Namourld 2

Vieoka catsractas o s o e.0 ahr

tapada cinec L] 16 11.96 0.7 ahr

Zapada calusablanas 4 18 is.a8 2.1 uhr
Paltopurlidasx 2

L4 L F ) a.,0 ahr
Ferlidaa 1

boronsurls thesdora L) 1s E. 44 a.s grd

1smsture 1 - 2.16 a.1 prd
Ferlodidag ?

tesparla ap. 31 48 23,76 1.3 prd

Negarcra sp. 2 4 4.32 0.2 prd

Batvans bradleyl Q 48 -4 e.0 prd

1mastu, a -~ o 0.0 prd
Tasnjopturralidew I

Teenlonems mp. -] (L] ) 2.9 acr

Trichoplura 31 1.7
Brachycsntrida 1

niers - /] 2 ) ©.0 shr
Qlossomosatide ]

An T g, -] 2 0 9.0 aer

Closscsons mp. o F1) a °.0 mer
Hydrepaychidas [}

Arctopayche grandis 14 a8 Je.e8 2,1 e-f

P peycha alais L & o Q.0 e-t

1 ture o - o 0.8 c=f
Lapldostonatidae 1

Lapldostons ep. o 18 o a.e shr
Liancphilid 4

Apatanis ep. ] 18 -] a.o acr

Ccclimonyin ap. [} H -] 9.0 e-g

mapelyana sp, ] - -] 0.0 c-g

Reathr: . WP, o [ ] -] o.0 mcr

oligophlabodes sp. 2 Fi) §.48 6.} acr

Immaturs ] - o 6.0 -
Whyacephllid, -]

shrscophils (battant) ] 18 o o.0 prd

shyscophils (brunnsa) ] is 10.8 a.8 prd

Rhracophila (hyalinatms 1 1B 1.16 9.1 prd

Rhyacophila (iraads} o 18 -] 0.0 prd

Rhyacophlla (@ibiricas} ) 1B ] 0.9 prd

Rhyacophlla (vaccus} 5 18 10.4 0.6 prd

Mhyscophlln ap. ) 18 o 0.0 prd

ture [} - o 0.0 -
Q - o 0.0 -
Othar s L3
Annallds
Tusbrlcides 1 - 108 1.16 0.1 c=g
Arachnlda 1 = 168 2.16 0.1 pré
Coleoptara
Elmidas []

Cluptelnie sp. 3 108 4.48 0.3 c=g9

Heterllaniua sp. 5 iaa 10.8 0.6 e-g

Marpus Sp. -] 108 a 0.0 c~q

talcyavia wp. Q 108 -] 0.0 g

lmmarure [ 108 -] o0 c=g

callvabola h = 108 1.16 .1 -
vipters
alaphariceridan [}

Agathon sp. -} ? o a.0 acr
chironsaidan 13 7 108 28.08 1.5 cfprd
Enpildidae L3

Greggaton ep. ] 108 o e.9 prd
fAfimykiiden 12 s 108 25.92 1.4 a-t
Tipulidss 3

Antocha wp, ° 2a o 0.0 prd

pleranate wp. o a1 a 8.0 pré

Hematoms mp. 1 e 2.16 0.1 prd

Tipuls sp. L] kL) o 0.0 shr

Nolludca

Plancrbldae a & 108 L4 0.0 scr
L] tods ] - 108 Q 0.0 -
Tutballsrls 1 4 108 2.1¢ ¢.1 prd

Total number = 1887.84 100.0

Total texza =

1=

1TD=

Meap=

TVs Tol 1988}

Tg=Tolersnce Guatlent [Winget et al.. 197§)
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sey Crask, RA L--Rugust 1990 For Cuch Grganism Najor €roup
Total Parzant
Rumbar of Tetal

No. ™ T Wa.fu"2 of Toxal

Ighamaroptars 189 6).1
fastidas L]
e blcaudalum 14 c-g
tricaudstus 13 4. c-9
Ephwasrallidus 1
Caudatslls hyatrix 9 0.0 c-y
prunaile coloradensis 2 Q.7 acr
prunsils dodédmi 13 8.8 scr
Orunalla flavilinsa L a.4 ser
oruneila epinlfara 4 1.3 acr
Drunells -] o0 ser
Q <.0 c-g
Awvratella tibialie o 0.0 cog
Hepteganiidaw L]
Cinygaule 1p. 72z 6.9 acr
Epeaorua sp. 1% 5.5 acr
shithropans sp. 17 €.3 e-g
k]
T ] 1 L] 0.0 c=g
siphlonuridas 7
Amslatus mp, a 48 17.38 3.0 ag
18 17.1
1
ature ] ] 0.0 ahe
Chloropatlidas 1
kKathroparla pardits o a4 a c.0 c=g
ieafSuvsliia sp. i 4 &9.12 1.9 rré
-}
o 18 a o.D uhr
loaplis ap. Q 18 L] 0.0 shr
tura $ pL ] 10.9 1.¥ shr
2
Visoks cataragt 1 36 2.18 0.4 uhir
z » clacelp 3 1& z.14 a,.4 shr
Tapada columbiana 2 16 .33 0.7 whr
Feltopwrlidas 2
Yorspuria bravie -] FL] -] 0.0 shr
Perlidae 1
Dorchuurla thacdera ] is [ PR ] 1.1 prd
1 - 1.18 0.4 prd
F
Incperia ep, o 48 -] [- N prd
Magarcrs sp. 1 Th 1.18 0.4 pra
Setvans bradlari [:] 48 a 0.0 prd
o - a 0.0 prd
Tasnlopterypld 2z
Taenlopasa up. o 44 Q 9.8 ser
Trichopters 20 1.4
Arachycentridas 1
Micrasssa mp. Q kLl Q a.9 shr
Glosmowonstidan [
Anegapatum Bp. ] 10 [ ] o.¢ wer
Glosscmo =p. -] EL) ] 0.0 wwr
Hrdropaychidae 4
Arctopayche grandla L] 1} 10.8 1.9 c-f
Facapayche slsis Q & o o.0 c-I
Iamnture 1 - 2-16 9.4 c-f
Lapidostosacidas 1
Lepidoatoms sp. o i ] 0.0 shr
timnwphil lde L
Apatania mp. a i o 0.0 acr
Eeckiscayia ap. o k1) -] 0.0 c=g
Hosslyana ep. - - o 2.0 c-g
Muolhfw -p. o a o 0.0 acr
oligophlebodes sp. ] i 12.98 2.3 acr
Immpturs ] - ] 0.0 -
ahyscophilidas o
ahragophlla (buttani) o 18 @ 0.6 prd
Rhyscephils (Brunn=a) o 18 -] .0 prd
Rhyncephila (hyalinats ] EL) L) 0,8 prd
mhyasophila {irunda} a 1a ] 0.0 prd
Rhpacophila {aiblrica) 2 14 1.32 0.7 préd
Rhracophlla {vaccua) 2 18 .12 0.7 prd
Rhyacaphile ap. 3 18 &.48 1.1 prd
[amsturs -] - ¢ 0.9 -
Fups 1 - 1.16 0.4 -
other 33 1.3
Annelids
Luabricldes -] - 108 o 0.0 e=g
Arschnida -] - 108 -] 0.0 prd
Coleoptera
Elmldas a4
Cleptaluis sp. 4 100 8.84 1.9 e-g
Hatarlimnfus #p. 1 iea 2.18 e.4 a-g
Aurpus [ 108 -] 0.0 c=g
Zaitrevla ap. -] bY-1) -] 0.0 g
Ismatuce -] 108 o 0.0 e-g
Collanbola -] - 108 o 0.9 -
bipeters
Blaghariceridas a
Agathon ap. Q F -] 0.0 or
chironomidaw 13 7 108 33.8 5.8 c/prd
Empldidas [
aresguton ap. -] 108 o 9.0 prd
siwuliid 1 6 104 2.18 .4 e-1
Tipulides a
Antocha sp. L .2 1] a.0 prd
bicranaca xp. o s [} 0.0 prd
Hesskoan sp, 1 as 2.14 0.4 prd
Tipuls wp. o 36 -] .o shr
Molluwea
Flancrbldas o 4 108 0,0 e
Wamstoda Q - 108 D.0 -
turballaris 11 4 108 4.2 prd
Total numbar = 100.0

Total tama =
mI=

ATh-

Heans r
TVs Toleranca Valus {(Hillwenofl,
Tg=Tolarance Quetlant {Vingat st al., 1979}
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Poarasn Crawk. £0 l==Auguat 1999

EZphemaropters
Sastidas
tis blcaudagya
tis tricaudatus
Ephamarsllidae
Caudatelln hyutrin
la coloradanels
1a dedd
brunalla flarilines
orunellas eplnifera
brunellie ep
ntella
Sarratalla tib
Heptagenlidas
Cinygnula wp.
Zpsarum ap,
Bhithrogena mp.
Leptophleblifdan
Puraleptophlabls sp.
Blphlonuridaw
Awaleatus =p.
Flecaptara
Capgniida
Inmatura
Chloroparlidas
Ksthro La pardita
Swaltin/Suvallls mp.
Leuctridas
aleugtra ap,
Parloagia ap.
lesstura
Famguridag
Visoka cateract
Lapads cinctip
Lapads colusblana
Peltoperlidae
Yorasparia brevla
Parlidas
borensuvria theodora
immature
Parlodidas
operia ap.
Magarcys &p.
na bradleyl

*Ealurs
Tasniopterpgidaw
Tasnlonean ap.
Trichoptera
Srachyocentrld
Hicras
Qlosscaomatid
Anagspatu -
Glossosona Bp.
Hydropaychidas
Arctopeycha prandis
Parepuychu winlm
Ismature
Lepldoatonatidan
Lepldostoma ap.
Lisnephlliidas
Apatsnis Rp.
Ecclivomyla ap.
Hoaalyana ap.
Weothre ap.
oligophlebodes pp.
Inmature
Ahyacophliidae
Rhyacophila {battani)
Xhyscophile (brunnwa)
Rhracophils (hyalinsta
Rhyacophila (Lranda)
Rhyscophila {(mibirica)
Rhypacophila {vaccus}
Rhyacophila sp.
Iematuyre
Fupa

Qther
Annellda
Lusbricldae
Arachnida
Coleoptars

claldas
Cluptalaiw #p.
Ha lianiue sp.
ua
Taltuavia ap.
Inasturs
collanboln
plptera
blephariceridse
Ageathon ap.
Chironoaidas
tapididan
Grengeron sp.
Stmuliides
Tipulidaw
Antocha sp.
blerancta ap.
Heaste ap.
Tipula sp.
Mollusca
Flesnorbidas
Wematoda
Turballaria

Totsl nusbar »
Tatsl vamn »
301

aTD=

flcans

L

o Qoomno

-
cam

0000=00=N DOQOODO

1021.3

-

wEa A

TVe Talerance Talue {wWillaspoff.
Tg=Toleranca Quotlent {Winget mt

For Esch Orgsnisa

Farcant
= of Total
72 138
72 s.»
. ° 0.8
1) .18 6.2

. 3.3
49 2.1 0.2
4 [ 0.0
an ° 0.0
" ° 0.0
I ° 0.0
11 43.2 3.9
21 215.88 19.2
I 139.6 "
14 0 0.0
“» ° 0.9

[ 0.0
H1) -] 0.0
24 1.8 2.0
10 ] 6.0
18 a a.0
1] w“n 0.4
16 12,96 1.2
14 .0
1% 9z.88 B4
24 €12 0.4
19 .48 0.4

- z.18 0.2
an [ 2.0
24 2.18 0.2
1) o 0.0

- o 0.0
1 [ 0.0
L 0 o.0
24 ° 0.0
24 [ R T 0.8
1a 233.71% 2.2

L] o 0.9

- L] a.0
18 0 oo
N o 8.0
a4 L] a.0

- ° a.e

[ ° 0.8
24 o 0.9

- o 0.8
13 e 0.4
18 2.18 0.2
10 o 0.0
18 0 0.0
18 .18 0.2
1 3 0.0
18 o 0.0

- ° 6.0

- 0 e.0

ios Q 0.0
108 -] 9.0
T168 L) 0.0
108 [} 0.0
10a o 0.0
108 2.6 0.3
‘208 0 0.0
108 0 0.0
2 o 0.0
108 10 4.9
108 -] 0.0
108 o o.0
4 L] 9.0
24 ° 0.0
s o 0.0
2% a 0.0
108 ] 6.0
108 o ©.0
108 2.16 0.2
1103.7& 100.0
1288)
al.. 1979)

c=g
<-g

-y
T
acr
say
scr
aer
c-n
c-g

scr
-

c-g
prd
shr
shr
shr
ahr
ohr
ahe
she

prd
prd

prd

acT
e-g
<=9
agr
acr

prd
pra
prd
prd
prd
pra
prd

c=g
prd

Ruaber

Y

11.3



Appendix E. Macroinvertebrate station totals, Octcber 1990.
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Libby Cresh, LC lO--Octocber L9970 ror !-ch'o}u-nll- Ba]or droup

Feading Total cant
Hable Rumber afl Tatal
Ephemaroptara 197 HL.e
4
tla blcaudatus hL ] I ek.0n Lt.4
tls tricaudatus -] kX [ 0.0 =g

wralkidas 1

ceudatella hratris a 48 o e.0 e-g

brunells coloradensis o (1] ] 0.0 aer

Drunslle d 2 4 4.32 0.0 mcr

brunwilla [} i8 o a.0 =er

Drunella -] FL -] e.0 [

Prunells sp. o 44 0 0.0 uer

Sarratalla lavis ] 48 -] 0.0 =g

a tiblalis o 24 Q 9.0 o-g
Heptaganildas 4

Claygeule wp. 114 1 4824 13.2 ver

Epuarus wp. 1 an 2.1% o.4 scr

mhithrepenas »p. wn 1 43.2 7.4 c-g
Leptophlablldan 2

alugtophlabla ap. -] a4 -] 2.0 e~
slphlonuridae 7
Asaletus sp. a2 " 47.%2 [ ) eagy
Flacopters a9 14.9
1
] L] &.0 wshr
Chloroparlidan 1

Xathroparla perdita [ 24 a g.o c-g

Sueltes/Suvwallla sp. i F] Ja.em [N ] prd
Lauat L]

ralauctra sp. -] e o 0.9 shr

Parloaria sp. a is Q 0.0 abr

Fusakyra 2 s 4,32 0.8 ahr
Mamourides 2

Vischs catarsckas 4 EL .64 1.5 ahp

Stapada cinctipas -] 113 -] 0.9 shr

tapsda colusbiana 11 18 T3.78 4.2 ahr
Feltoperllidas 2

Toraparla brevias L 24 2.16 0.4 uhy
Parlidaw 1

‘Doranauris thacdoras ] ie Q 0.0 prd

Jumaturas L) - e 0.0 prd
Farlodidas 2

Ivoparia sp. 1 48 2.1& D.& prd

Wegarcya ap. 1 (L) 2.16 o,.4 prd

Setvana bradleryl 1 " 2.16 a4 prd

Inaagura ] - -] 8.9 prd
Taanlopterygldas 1

Taanloneaa ap. -] (1] -] 2.0 acr

Trichopt, 14 5.3
arschycantridas 1

Hicrasgaa sp. -] 24 o M .} whe
Cleosapsomatfidas L)

Anugapatus sp. -] 24 a ¢.0 aer

"p. a 26 L] 0.0 er

Hydropaychldam 1
Acclopayche grandis 1 1a T.16 a.4 e-f
Farapayche ulainm o [ a 0.0 e-T
2 - 4.32 Q.0 e=r

1
ap. [ ] 18 -] - -] ahr

Lisnephilidss [}
Apatanlas ap. o 18 -] 0.0 wer
Ecclisomrls sp. 1 2 2.16 Q.4 c=g
1 - 2.16 2.4 c-g
. 3 [ ] 5.48 1.1 scr
ollgophlabodes mp. ] 24 -] a.0 ner

Ismature 1 - T.14% 0.4 -
Rhracophilidas o

Rhyacephlila (bettani) o 18 -] Q.0 prd

Khracophils (brunnes) 1 1 2.186 (- } rrd

Rhyscophile (hyslinats o 18 o a.o prd

fhyecophtls (Lranda) o 1 o 0.0 pra

Rhyacephila (aibirics) 1 18 2,18 0.4 pra

Khyacophlla (vaccus) 3 18 6.48 1.1 prd

Rhyscophlle sp. ] 18 -] .0 prd
Immmturs o - o o-0 -
Pupa L] - a e.0 -

Othar 13 4.9
Annellda
Lusbrleidan 5 - 108 i0.8 1.9 ceg
Arachnida L] - 148 Q a.0 prd
Coleaptara —_— e —
Elmides 4

Cleptalmin ap. ] 108 o o.0

Heterllanius =p. L] 1ap 0 9.9

Narpui #p. o 168 o o.0

Ealosavia ap. o H1-1. 0 a,.0

Ismaturs ] 8-1) a -9}

Collenbola o - iom a a.0 -
biptera
Blepharicaridas e

Agathon ap. L] 2 o 0.0 acr
Chironowidas L] 7 1498 10.8 1.9 efprd
Empididaw [

Grsageton sp. a 108 [-] 0.0 prd
Alwulfldas -} 6 108 o 0.0 e=f
Tipullidea 3

Antochs ap. -] 4 a o.o prd

Dicrancta wp. 1 a4 2.18 a.4 prd

Hexzstoma ap, [-] 1] t.0 prd

Tipula mp. [-] 36 9.9 she

Hollusca

Planorbidas o & 100 -] 0.0 wer
Ngmagoda -] - 108 o 0.0 -
Turbellarlse z 4 j0m 4.32 0.8 prd

Totsl nuaber = 568.08 1%0.0

Total tawa =

apLe

aTe=

Heana

Tve Tolaranca Ya 1vaa)

T¢=Tolurance Quotlunt [Winget =t al.. 1975}



Libhy €raek, LC 9~--October 1990 For Each Orgsnia

Major Ocoup

Huan Parcant Faading Tatal Percent
®a. IV TG Ao./m"2 of Tolkal  Nablt Musbar  of total
epha 28 48.2
4
Rawtis bicaudstiua 5 T2 34 4.2 c-9
Bastis tricsudatus [} Tz L] e.0 -9
hiid, 1

Cuudatells hyatrin ] 48 ] (-1 -] a-p

Orunelle celoradensis a 18 ] -] acr

Drunslla doddsk 7 + 13.12 1.2 aer

Drunells I [F3Y.] L] (1] 17.2m 1.4 acr

nifars 1 2.16 9.2 e

Drunalls sp. ] L4 Q.0 aer

sarretella lavise L] ] 5.0

E L] lla tibielfs 9 [+ 2.0 ce=g
Heptageniidar 4

Clnygmula sp. 193 a1 416,88 32.a acr

Epsorus mp. Q n o Q.0 e

Rhithrogans wp. k1] n 47.52 3.7 c-g
tuptophleblidas H

Faralaptophlabis sp. 1 24 T 2.14 0.2 a-g
siphlonurid ?

Ammlsius sp. Er (1} 58.32 4.8 a=g

Placoptera 118 16.7
Copniidam 1

¥ -] o 0.0 shr
chloroparkia 1

Sathroparla gerdita Q 1] ] 8.0 c=-p

Sweltea/Ruwalllia sp. 3 FL| 594 5.3 prd

4 o
a 18 -] 0.0 ahr
] n Q o.o0 whr
3 i &.48 0.3 ahr

2

Visohe cataractas 4 & a.61 o.7 ahr

tapade elpeclpes 2 15 13,12 1.2 nhr

Tapads coluabiana ’ 16 19.44 1.5 ahr
raltoperlides S

Yorsparla brevis 1 s 2.16 0.2 shr
Farlidaw 1

peronuurle theaders 3 18 &8.48 a.5 prd

lematu 2 ] 9.0 prd
rerlodidas 2

Isoperls sp, a -4 0.9 prd

Hagarcys ap. 1 1.16 5.2 prd

Egtvans bradleyt a ] 9.8 prd

Immature 3 - 6.40 e.3 prd
tasnioprarrgidan 2

Tasnionemas mp. 154 (L] 333.84 6.1 ser

Trichoptera . 30 5.1
Brschycantrids 1

nier ap. ] a -] a.a shr
Glossosomatldu ]

Anagapetus sp. -] EL] a o.0 ser

OlommoAcsa Sp. 2 " 4.32 a.» .er
Hydropsychild 4

Arctopeyche grandls L] 18 a,&4 8.7 e=f

Parapsyche sluim ) L -] [-N-] -1

1 Ture a - 4.32 o.3 c=t
Lepidontomatidan 1

Lepidoatona ap- » 18 19.44 1.3 shr
Lisnephilidan 4

Apatahia ap. -] 1a -] Q.0 acr

Ecclisonyis ap. -] FL] L] o.o e=g

Romelyans mp- 0 - ° o8 g

-] a L 0.9 acr

Oligophlebodea sp. 1 4 1.14 Q.2 ner

Immalure 1 - T.18 0.2 -
fhyscophiltidas L

Bhrscaphila {batteni) o 18 L] 0.0 prd

RAhyacophila (brunnas) [ -] 18 o 0.0 prd

Mhyacophila {hyslinats 2 18 6.48 0.5 prd

Rhyacophila {lrandal 1 18 2.18 Q.3 pra

Ahyacophila {silbjirica) ] 18 12.96 1.0 prd

Ahracophila 1 18 2.18 0.2 prd

Rhyacophila o 18 [ 0.0 prd
Ismatura -] - o .0 -
Pups L) - 0 0.0 -

ather b1 10.0
hanalids
Lumbricidas o - 108 L] 6.0 e-g
Arachslda -] - 108 -] 0.0 prd
Colsoptera . .. et t———— v s
4

Claptelale ap. 2 108 4.2 0.3

Haterilanius sp. o 108 -} B9

MArpus 8p. -] ‘1080 o o.0

"p. o io08 -] e.0

1 108 .18 o.2

Collesbola 1 - 108 2,18 o.2
pipt, .
8lapherlcaridae -]

Aguthon ap. o a -] 6.0 scr
Chironcenidas FL] T 108 51.81 4.1 cfprd
Espldidae [}

Oreogukon sp. 1 108 213,76 1.9 prd
Slavllidase -] & 108 -] a.0 c-f
Tipulldas k)

Antocha s o 2 L] a.0 prd

Dlersnota §p. 19 T 24 41,04 1.3 prd

Hezstons ap. o as ] .0 prd

Tipula mp. 1 kL] z.16 o.2 shr

Mollurca
Planarbidas ] B.o ner
Wrastoda Q [} o.0 -
Turbullaris Q R.@ pra
a9 127X 24 100.0

Total tama = s

BDl~ 2.3

STD- 19.0

Auans 0y

¥Y= Tolaranca Valus {Mil1 1paR)
TQ=Tolarance Quotlent [Uinget at ai.. L979}
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Libby creak, LC 3-.Octgbar 1990 for Each Ocganism Najor Group
Fanding Farcant
Mabit of Total

Ephareropiars 411 S4.4
Rastid

tl# bilcaudatus 18 T2 184,16 11- %1 c-g
tie tricaudatus -] 72 L] 0.9 e~
Ephumerell (4 1
caudatalla hyrutrix L] (L] L e.0
calorsdenaia ] 18 -] .0
doddul ax 4 43,13% 2.8

Orunelia flav - ] 4a .16 a1

prunulis spinlfera H 24 4,32 0.3

Oruhulls wp. ) " 2.16 0.1

Sarratalle laria a " ] e.0

ratellia tibislie L 24 -] 0.0
Haptageniid 4

Cinygrula mp, 283 il 60,00 4.8 nce

tpmarus | ] 2% ° 0.0 agr

Whithragans sp. h L] 1n Bl.00 3.0 o=y
Laptophlubiidas z

praphlabie sp. a HL) ) 0.0 [2T']
Sighlenuridas 7
Anglatus ap. 9 48 1%.44 1.2 c-g
rlacoptars 87 Jo.o
capnilde 1
L] 8.464 a.3 uhr
Chlergparljdan 1
Rathroperla pardiin L 4 - 2.0 a=g
Swvaltes/Suvallia ap. 5% 24 317,44 7.0 prd
-]
-] 18 a Q.0 ahr
1 ia a1 0.1 shr
o is o e.0 uhe
Hamouridse 2

Viacka catsrsct S 16 10.8 a.7 ahr

Zapada elncceipun 1 18 a.18 .1 ahr

tapada cejumblans 2 16 4.32 0.3 shr
Peltoperiidae H

Yarspetla brevis ! ] 24 2 .9 shr
Ferlidas 1

Dorensuria theodors 3 Id 0.4 prd

Immaturs 4 - Q.3 prd
Perledidss 2

3 48 &.40 L-19. ) prd
2 an 4.31 o.3 prd
3 (L] 1.14 Q.1 pri

Immature -] - [-] .0 prd
Teanicpterygidas z

Taenlonama mp. 02 4 438,22 145.8 aer

Trichopters a4 3.8
Brachycentridas 13

Alcrassmn sp. 0 4 [ 0.0 whr
Gloascaonatidan Q

Anagmpatus sp. o 24 ] 9.0 acy

ala: ap. 1 ] 24 38.48 1.4 ucy
Hydropaychlidas 4

Arctopaycha grandis 5 .18 10.8 0.7 c=I

farapayche olaie ] & 0 o0 et

-] - a o.0 c=r

2 -
mp. -] 18 ) 0.0 shr

Lipnephilidee 4

Apatunia 4p. -] 1a a o.0 mer
Ecelingmnyin mp. z 4 .3 0.3 c=g
n o - L e.9 e-g
Q L] a 0.0 scr

Bligoghlebodes ap. s I lo.8 9.7 acr

Immstura 10 - aL.s 1.1 -
Whyscophilida -]

Rhyacophlla [betteni) [ 18 -] 9.0 prd

Bhyscophila (bBrunnea) o 18 Q 0.0 prd

Mhyacophlils (hyalinats o 18 a 0.0 prd

Rhracaophlha {franda) 1 18 216 0.1 prd

Rhracephlis [(slblricad o 18 Q 0.a prd

Rhyacoghlle [vazcua) a 15 6.48 o.1 pré

fhyacophila #p. a 18 -} Q.0 prd
Immatura a - ¢ 0.0 -

Pupa o - o a.0 -
cthar 13 1.7
Annellids
wusbricidas o - 108 -] 0.0 c=g
arachnids -] - 108 L] 0.4 prd
Coleopters
Elesldss L)

Cleptalmin mp. L] pe-1] 10.8 0.7 c-r

Aeterlimnfus ap. 3 - 108 2.18 o,1 c=g

Aarpus mp. [ ] i08 L] .0 e-g

Tajtmavia sp. -] 108 o g.0 a=g

lmmmture ] 108 o 0.0 c-g

follambols ] ~ tad -] 0.0 -
piptara
Blapharicuridas Q

Agathon #p. Q T ) 0.0 mer
Chircnosldaw .- 2 T 108 4.32 0.3 efprd
Empldldas &

Greogetoh wp. 1 108 .18 Q.1 prd
Sinulildew o & 108 Q 0.8 e~f
Tipulidas 1

Antocha e@. -] F11 -] 0.0 prd

Biccsnota sp. F < 24 4,32 a.3 prd

Hamalty 1 E11 2.16 o.1 prd

Tipula wp. a 1] ] 0.0 shr

rollusca

Plancrbidae 9 6 108 -] 0.0 acr
Hamatods a - 108 o 0.0 -
Turbellaria 1 4 108 .18 0.1 prd

Toral nusbur « 1630.8 100.0

Total tama a

300

2T0s

Huans

Tve Tolarance Value (Millsanoff. 1968)
T@=Tolerasncs Quatiant {Winpet et al.. 1879)
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Libby Crask,

Ephumerallid

LG 1--October 1990

Baatie bleaudarun s
Bastls tricaudsiua L)

Caudn & hywirlx Fi
brunal colorsdensis 2
Prunalls doddml T
Drunulls £lavllin
Prunel aplnifera 1
Orunel ip. o
facratells luvia ]
Sarratslla tiblalla o

Heptagenlidae ¢

claygavia ap. 519
Epsorus mp. 0
Rhithrogana sp. L]

taptophlabifdas 2

rarsisptophlebla ap. 2

miphlonuridas ?

Amalatus ap, L

Plwcoptars
capnlidae 1

tura 1

i
Chlocoperlidaa 1

Leuctrid,

Rathroparla perdita -]
fwsltan/3umsliia sp. 16

Paralqucira mp,
Parloayla sp.
I ur

woa

swagur|dae 2

Yieoks catarscias
Zapada cincklpas
tapads colusblans

L]

Peltoperiidas a

-

Yorapurla brewle

reclidaa 3

1
Taenloptacygid

Paroneuria thwodora

Immature

0OwWWM OW

turs

Tasnlochema ap. 112

Trichoptara
Brachyesntrida L

dloencechatide

Hydvopagrchid

Hlcra mp. 1

Anagapatus ap.
Cloascdoas 8p.

Arctopsychs grandis
Farapayche slwin
1 ure

-
com

Lepidastosatidae 1

Lapldostons ap.

Limnephilides “

dhyacophllidan

1
Pupa

Qther
Annulida
Lumbricldes
Rrachnlda

€plleabola

Ciptera

slapharicaridas

thironcaldas
Enpldldas

Siauliidas
Tipulldas

nellusce

Flanorbidae

Hamatodae

Tutbulilarls

ature

Apstoni
Eccliscey "*p.
Mosalyana sp.
Naothrersa sp.
oligophlebodes ap.
lmmaturas

~

SO0O0ODROOCOGDE WNDO=a

Khracephila {battenl)
Rhyacophila {brun ]
Ahyacophlla {hrallnsta
Rhracophila [Liranda}
Ahyseephila {eibirica}
Rhracophlle (waccua)
Rhyacophlls mp.

Clapralmles s
Weterilonius
Narpus ep.

1altgevia op.
13 ku

[ E-X-EN N

Agathon ap.

Draogeton wps

oo
W &Y @

Ankochs mp.
Dlcranota ap.
Hematama ap.
Tlpula ap.

Y-
o

0o
-

Total nuswbar =
Total tmas =
ARg=

aTos

Hean=

T¥= Tolerance Velus [Hillssensoff,
TQsTolerance Quotlant (Winget et

ror Each Orgsnies

Muan
e Wo.fe'2

72 190,08
12 1944
[T 1.37
18 ]

[ 47.32
[ 112.32
u 1.1%
48 a
L] °
a4 [}
11 11r1.04
1 L
n iso.ow
F1 4.2
[T 1.0

£.32
24
24 120.%5
is o
18 ]
is [T
3
18
18
24 1.16
F2] .48

- L
48
24
(1)

"

a4 4.32
24 ]
24 °
18 3a.88

3 o

- o
18 o
1]

24

[]

FL]

18 o
18 -]
18 o
18 L]
18 L]
18 17.18
is ]

- o

- o

iom 4.5

103 °

108 e

108 19.44

108 2.18

128 [}

108 o

108 [}

] ]

100 [ ] ]

108 ]

148 L]
M 2.1

a4 o
£ LY B.64
15

108 o

81} [}

08 2.16

208,24

1100)

al.. 1978}
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K ]
L)

L]
1)
1

seba
L-X-X-R N N N-N)

.
s 8ol
~ Moo

o
H

- R-I-N-N-1 \-.n Iﬂ
w00 wo w

LK

PDO@OOOGR WUGOMA

COa00CoOO0D OoWNOQQQa

oo
-l

oq ecocaoe
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100.0

Feading

shr

e-g
prd

ahr
ahr
ahr

shr
ahr
shy

prd
rrd

prd
prd
prd
prd

shy

acr
acr

=g
e-f

ahr

-9
c-g
acr
acr

prd
prd
pra
prd
prd
prd
rrd

mcr
c/prd

prd
c-1

prda

mhr

Major Group

Total
Nusber
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Nampey Crask, AAL~-Octaber 1750 For Each Qrgani

Kajor Group

Fasdlng
Mo, of Totsl HKabit mMumber of Totel
Ephansroptura 183 30.3
L] 4
tim bi{caudatus Lt i 162 13.4 c=g
tiw tricaudstus o T [ ] 0.0 a-g
Sphemarellidas i

Caudstalls hretria 2 a8 -] a.0 -9

brunel la caloradansis o 18 [-] ¢.0 mer

brunalla daddal 0 4 1526 ).e mser

Druaslls tisvllines 0 [ 1] L] 0.0 acr

orunalla spinifars 1 14 2.16 0.2 aer

Prunalls ap. a 48 a 0.0 ner

[ 1] talls lavlis -] a8 o a.q c-g

rratalla tiblalis (] a Q 8.0 c=g
Hapraganiida 4

Cinygmula sp. 118 21 FITRY] 2.4 acr

Zpesrus Sp. Q 21 -] f.qQ acr

Ahithrogans =p. kL 1 i4.24 T.9 c-9
Laptophlabilidea H

Paraleptsphlable ap, [} an '] Q.0 a-g
siphlonurides 7

Amslatus sg. b (1] 19.44 1.6 e=g

Plecoptara 248 4.3
Capnifdae 1

lumatutre 13 18.08 2.% shr
Chlaroperlidas 1

Mathropsrls pardics o 24 o o.qQ cag

Avelrea/sSuvsllia ap. a1 F1] A8.56 1.3 prd
Luuckrid [}

Paraleuctra ep. L 18 -} a9 ahr

Ferlomyis wp. 4 ia 8.64 0.7 uhr

ismatura 9 18 -] 2.0 shr
Kemguridae 2

¥incks cataracias ] s 1.16 9.3 ahr

Espada ¢inctipus L] is 9.0 ahr

tapada colunBlians ] i L] 9.0 whr
*fultoparlilde ]

Yorspmrla bravis L] FLd a 2.0 shr
Farlidas 1

parenauria thepodora o 24 o 8.6 ard

Impagurs 1 - 2.16 0.1 prd
Parlodidee 2

ieoparls sp, o 48 o o.0 prd

RMegarcys sp. 1 a4 1.1 0.3 prd

Setrana bradlagl 1) 48 a e.0 préd

leapature 1 - 2.18 5.2 srd
Teanlopterrgldas 2

Tasnlonuas #p. 186 48 101.76 3).2 ar

Trichoptera 16 2.9
Srachycantridas 1

nie up. 1] Fil Q Q.0 shr
Closscmomatdd L

Ansgapelvd sp. o 24 -] 0.9 “r

olosscomoma &p. 1 4 1.16 0.2 =r
Hydropsychidaa 4

Arctopaychs grandla L 18 10.8 0.9 [T} 4

Parapsyche alals o [] o 0.0 -

Inmatura ] - L} 0.0 =2
Lapidestomatidas 1

Lepidostenn ap. o 18 L] 2.9 Fi.1 4
Lisnephilidas 4

Aputania ap. Q 18 L] e.0 e

9 14 Q g.0 c-g

Hossliyana sp. 13 - -] 0.0 c=p

Acathresma wp. L n o 0.0 ace

oligophlebodea mp. o N '] 6.0 e

Immatura [ - ] a.o -
fhyacophilides -]

Ahyacephila {betteni) o L] o 0.0 prd

Rhyscophila {brunasa) ) 1 o 0.8 prd

Rhrazophila {hyslinats 2 18 4.32 0.4 prd

Rhyscophils [lrandas) -] 18 o 2.0 prd

fhracophlla [aihirics) ‘ by | B.56¢ 0.7 prd

Rhracophila [veaccua} L} i1 8.64 0.7 prd

fhyacophila wp, ] 18 L] 9.0 prd
lumature 2 - -] 2.0 -

Pupa -] - Q 0.0 -
Gthar 13 2.3
Annelida
tusbricidas a =- 108 o Q.0 =g
Arachnlds Q - 108 ] e.0 prd
Colacptera .
Elpidas 4

Claptalein wp. -] © 108 o Q.0 c-g

Hetarlianiuse sp. 3 ioa [T ] 6.3 e-g

Rarpus ap. (] pi-1] -] 0.0 o=

FuictEovin sp. o 108 -] a.0 c=g

Inmature -] 108 -] 6.0 ceg

Colleabole o - 1c0 a 0.0 -
biptera
Rlaphericsridas -]

Agethon ap.- o 2 0 .0 acr
Chirgnontdas a9 T 108 o .0 elprd
Espididse [

Orwogaton sp. 1 108 2.1% 0.2 prd
fimuliidue [ ] [ L L] o o.0 e-f
Tipulldas 3

Antocha ep. o 24 -} 0.0 prd

bicransta sp. 5 . ki) 10.8 a.% prd

Hexatams ep. 1 36 2.1% 0.2 prd

Tipula sp. o s o a.0 ahr

nalluses

*ilanvrbldae a 5 108 Qo 6.0 wr
Wawatoda -] -~ 108 ] ¢.0 -
Turbellarcis L 4100 84D o.3 prd

Totalk number e 11 L109%.8 joQ.0

Total teaxs = t1)

3D1= 1.0

TR= 8.6

Muan= 111.9

TV= Tolarance Valus {Hillsenoff,
TQeTolarsnce CQuotlent {Winget at

]
197%)
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Poormsn Graeh, POl--Qerabar L9PO

Burtls bicaudacus L)
Naskls tricaudstuse [ ]
Ephemerellfdss 1
Caudatells hratrix
Orunella colaradsniia
Orunwila doddsl
Brunslis flaviliinsa
orunslla spinifars
brunalla ep.
Sercetells leavis
rratells tibislie
Haptagenlidae 4
cinygaula sgp.
Epuorus sp.
Rhithrogena sp-
Leptophisbildan 2
Parslaptophlabie ap. )
Siphlonurldaw 7
Anrlmtus ep. 21
Flucoptars
capniidan R}
lenutusse 11
Chiaraperiidae 1
Kathroparls prrdita 1Y
Sveltwa/3uvallia sp. a8

-
OO UADD

N
"

alaucira mp.
Fearloaris sp.
Immature
Nemouridae T
Visoks cararactas
Zapada clnctl
tapsda colushlsna
Paltoparitdee
Torsparls bravis
rarlldas
boronauria thasdors
immature
Parlodidaa a
Iscperia mp.
Meparcys sp.
Antvens bradleyl
lewatura
Taanloptaryglide F
Tauniane 362
trichoptera
Srachycantridaas 1
[L]] "wp. )

- -
NN

we O Orn

aRre

Tloedoscnakid
Anagapetus Ep.
Clommosons sp.

Hrdroperchidas 4
Arctopayche grandls
Farapaycha =laia
imaaturs

Lepldostomatldas
Lapidosiloks =p.

Liwnephilidas 4
Aparanis sp.
Zcclisomyia ep.
noaalysns
Neathrs ap.
oligophlabodes sp.
Innature

fhyacophiiidaw
Mhyscophila {hatteni)
Rhyacophila [(brunhss)
Nhyscophila Lhyallnata
Rhyacophile (irsnds)
Rhyacophils [slbirica)
ahyscophlla (vaccus}
rhyacophila wp.

Lmapture

rups

~aQ

o Gwo

GoO=aNDDOR SGOD0DOO

Other
Annellda
Lusbricidas a -
Arachnida 0
Colesoprara

Elmidae [}
cleptelals sp.
Hularlisniua ap.
Narpus mp.

"
-
=
-

- N-N-N-R-N-

collenbgla
mipters
®laphariceridan
Agathon mp.
Chironomidaa
Cmpididaw
Orecyaton ap.
Slwuliidas
Tipulidna
Antocha ap.
bilcranots sp.
Hezatoms ap.
Tipuls mp.

LX)
w0

Molluascs

flanorbkidas o
Napatoda -]
Turballarls o

Total number = 676
Total caxa = 24
L= 1.8
ATR= .0
RAean= 1382
TV= Tolarance Valus {(HillwenofI,
Tg=Talarsnce Quotlent (Vingst st

EL
24

ia
18
kL
16
T4

24

148
L)

108
108
108
108
108
ioa

108

108
108

108
p1-1.]
1-1.]

1988)
ak.,

ror Each Grgani

Rean
LLEY L |

L]

]
9.1
10.2
2.18
[]

207.36
o
45.3¢%
[}

15.36
23.78
1.18
50,48
1.6
34.58
a.18
2.18

0.0

2,16

J81.%2

1%5.12

4.32

9QOO0 QOoOo00 9

-
-
N

17,986

.32

o
4.32

0
a
-]
o
-]
&

1460.1

1978}
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L X1 [CR-N-R-X- 3.

coo sooo
O Bwd -]

300.0

TFandlng
Hebly

c-g
arg

e-g
acr
awr
aer
wer
-.cr
<=9
-9

mcr
acr
c=g

c=g
prd

shr
shr
shr

whr
shr
shr

prd
pré

prd

acr-
aer

cat
e-T
c=-f

scr
e-7
-9
ser
acr

prd
prd
prd
erd
prd

prd

c-9
prd

ey
c-g
c=g
e-v
c-2

scy
e/prd

prd
e=T

prd
prd
prd
ahr
acr

Tatal
Numbas

136

i

Hajor Oroup

Farcant
of Total

84.5

1.5



Little Chervp Creeh,

Eph

rle

Tri

Sther
LLL

Ara
Col.

col
Dip

Hal

L]
Tur

LCCI--Ocrabar 1970

roplecs
Sentidan
Bagtia blcavdatus
Saatin triceudatus
Tpheaeralliden
Caudatella hymtrix
Drunells coloradensis
brunella deddal
brunellia flavfilines
Drunslls spinifers
brunella #
errasel lavin
Berracella tiblalte
Haptagtnildaa
cinrgaula sp.
Epsorus
Ahithragans &p.
Leptophleblldan
leptophlebla ap.

siphlonuridas
Amslatus #p.

coptara

Capalid
1

Aturs
Chioraperlfdac

Eathroparls purdits
JrmafJuwslliia ep.
Luuctridas

L

Hamouridae
oA gataraet
Tapada clnctip
tapads colusblana
Faltoperlidan
Yoraperla bravia
Parlidas
Doroneurla Lhagdars
Taasture
Terlodlides
[aoperla 4.
Hegarcys wp.
Satvans bredleys
1 ture
Tasnloptaryglidae
Taanionama Ep.
chaptara
srachycantridew
Micrasams sp.
Glowscioratidas
Ansgapet
Gloasoeo
Hiydropaychidaw
Arctopsych4 grandls
Farapayche elais
Imnature
Lepidostoancidaa
Lapldostam.
Limnephilidna
Apatsnis sp.
Ccclissayin ap.
Moaelyans sp.

Iamaturs

Ahracophilidae
Rhyacophila
Mhyscophila
Rhyscophils
Bhyacophila
Nhyacophila
Ahyacophlla
Ahyscophlla

lamsturs

Pupa

{bsttenl)
ibrunnaal
(hyalinata
{irands)
(ufbirlical
{raccual
.p.

wlida
Lushricidasa
chnida
soptara

Cinidaw
Cleptalmla ap.
Heterlisniua sp.
merpun mp,
Taltrerin #p.
Immature

lwnbeols

Blephericerlidaw
Agathon wp.

chirohomidas

Wmpidid
Orsopaton sp.

Bievlildaw

Tlpulidas
Antocha ap-
Dlcranota sp.
Hexaloms P,
Tipula wp.

lusca

Planarbldare

tods

allaria

Totml nuabar =
Total tmka =
apIe=

AT0-

Heans

Tv= Tolerasce Velus [|HIilesnoii..
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9
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To=Tolarance Quotiant {WVingat st

For Each Orgasnies

Haan Parcanl
¢ Fo.fm"3 ol Toted
vz so4.8 8.1
77 137 5.7

o Q.0

o 0.9

15.12 e.7

47.5% 2.1

2.4 1.4

] e.0

] .0

o 0.a

n €37.92 19.8
3 L 0.0
(18 135.11 0.7
Y 129.6 5.8
“" o 0.0

139-6 5.6
1 u a.¢
2 154,12 6.5
18 ° o.8
18 o 0.9
18 [} 0.2
38 €.z 0.2
1¢ 118.8 -3
168 315,32 0.7

T2 z.18 9.1
24 €. 9.2
- .18 0.1
" a.64 0.4
24 ° 0.0
. o oo
- 218 0.1
48 ] 0.0
4 8.08 1.1
2 62,12 R
2 28,08 L.
18 &4.8 2.4
5 o 0.0
- I.18 [ §
s -] 0.0
ie a Q.0
24 o 0.0
- -] 0.0
[ ° 0.0
E1} a 0.9
- o o.¢
18 [ 0.0
.18 2.16 a.1
18 I 0.9
18 [ 6.0
18 19. 44 0.8
18 1.6 0.9
1s .37 6.2
- o 0.0
- 0 0.0
100 2828 1.7
108 o o.0
108 . 0.5
108 .8 2.4
“108 o .9
188 o 9.0
. 1aa o 0.0
108 [ 0.0
H [ e.¢
108 an_ne 1.7
108 o 0.0
108 216 e.1
z4 ° 0.9
.2 .33 0.2
36 o 0.
ET a 0.0
108 [} g.0
108 o ©.0
108 18.72 18
313,36 100.0
1988)
al.. 1978)
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c-g
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pra
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whr
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Total
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j3 &1

1

Group
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10.4



