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I.  INTRODUCTION

A. Purpose
This preliminary report addresses the issue of nutrient impacts to
Libby Creek due to mining activities in 1991. Nitrate levels in Libby
Creek exceeded recommended state levels- in summer and fall 1991;
subsequently, mining activity was halted. This report examines
macroinvertebrate and periphyton data from two stations on Libby Creek,
L10 above the mine and L9 below the mine, for the sampling pericds in

1991 to determine the effects of the nitrate increase on stream biota.

Laboratory analysis of macroinvertebrate and periphyton samples for the
rest of the Montanore stations is in progress. A camplete annual
aguatic biolgical monitoring report will be submitted this spring

subsequent to completion of data analysis.

B. Adﬂ'mledgamts and personnel
The 1991 Montanore Project aguatic monitoring program was funded by
Noranda, Inc. Doug Parker, Noranda-Missoula, provided input on the
program. Dan 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, conducted '
the periphyton analysis and interpretation; the discussions on
periphyton are excerpted from his report to WESTECH. Patrick Farmer
assisted with spring field work. Kim Rieser assisted with field work

and lab analysis. Tom Butts also assisted with lab analysis.



II. RESULTS/DISCUSSION

A. Macroinvertebrates
Table 1 presents seasonal and annual c:cmpa.fisons of macroinvertebrate
data from the two Libby Creek stations. Seasonal taxa totals for these

two stations in 1991 are presented in Appendix A.

Benthic populations were much higher in 1991 than 1990 but flow events
were not as dramatic in 1991. Species diversity (total taxa) was
greater at the upper station in 1991 but about the same at the lower
station both years. Typically, mayflies predominate (54-80%) in the
Libby Creek system with 40-54% of those being the family Heptagenidae.
This pattern was repeated both years at the upper Libby Creek station
but in 1991 stoneflies (Plecoptera) were the overall abundant organism
(73.4%) at the lower Libby Creek station (Figure 1). This reversal was
due to exceptionally high numbers of the stonefly Taenionema sp. at the
lower station in the fall of 1991. A total of 2856 specimens of this
stonefly were collected from L9 with the four Hess and one kick net
sample. During that same collecting period only 309 Taenionema sp.
were collected from the upper L.Lbby Creek station, L10. This winter
stonefly is typically most abundant in the fall but generally dces not
exceed mayfly numbers. However, in 1991 it accounted for 64% of the

organisms collected from the lower Libby Creek station, L9.

A comparison of the Shannon Diversity Index (SDI) for the two stations

in fall 1991 further reflects the shift in community balance that



Table 1. Summary of macroinvertebrate data for stations L10 and L9,
Montanore Project area. '

SEASCONAL-19951 110 LS

% Spring Summer Autumn Spring Summer Autumn
Totsl Number 823 1967 3063 190 1793 4460
Total Taxa 29 30 a9 19 34 33
Ephemeroptera X 69.3 54.1 &60.9 75.8 79.6 12.7
Plecoptera % 14.6 23.2 25.0 15.3 11.5 73.4
Trichoptera % 2.8 2.9 10.6 a.2 2.2 13.1
Other % 13.4 19.8 3.5 5.8 6.7 0.8
Heptagenid X 21.6 40.4 49.1 50.6 54.1 10.8
Scraper % 55.5 29.6 26.4 45.9 33.7 74,6
Drunella doddel % 0.7 7.6 1.3 2.1 12.8 1.3
Taenicnema sp. ¥ 2.8 2.9 10.1 0.5 0.0 64.0
Hydropsychid % 0 o} 3.3 s} 0 9.1
Chironomid % 6.0 14.4 c.8 1.1 4.0 ]
Shannon Diversity 3.3 3.4 3.7 3.2 3.1 2.2
ANNTAL-1991 (1990} L10{1990) L9{1990)
Total Number 5853 (901) 6441 {1163)
Total Taxa 53 ({33) 46 [45)
Ephemercptera % 59.8 (6§7.3) 33.2 (58.2)
Pleccoptera % 23.0 (18.3) 54.5 (27.7)
Trichoptera % , 6.9 {2.8) 9.7 (4.0)
Other X 10.4 (11.7)} 2.6 (10.1)
Heptagenid %~ 47.1 [47.5) 24.0 (40.8)
Scraper % 39.3 [37.4) 62.4 (52.7)
Prunells dodds] % 3.3 (2.1) 4.5 (5.5)
Taenicnema sp. % 5.3 (0.B) 44.4 (13.86)
Hydropsychid % 1.7 {0.2) 6.3 (0.2)
Chironomid % 6.1 (2.0) 1.1 (4.6)
Shannon Diversity 3.9 (3.5) 3.0 (3.8)
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Figure 1. Percentage of benthic orders on two Libby Creek stations,
October 1991.
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oocurred. The station above the mine, L10, had an SDI of 3.7 while the
station below the mine, 19, had an SDI of 2.2. A lower SDI generally
indicates the presence of pollution however, these values need to be

interpreted judiciously.

The stonefly Taenionema sp. is a scraper that feeds by removing
periphyton from the substrate. It is also a "clean water" stonefly
with a low tolerance for pollution (Tolerance Quotient = 48). The
Libby Creek system is typically nutrient poor and capable of supporting
only moderate benthic populations. Taenionema sp., like other
organisms in a limited environment, is an opportunist able to respond
to favorable conditions such as an abundant food supply resulting from

a nutrient increase.

Even though the higher nitrate levels noticeably affected Libby Creek's
macroinvertebrate populations, the effect was not adverse in terms of
eradicating sensitive species nor pemmitting the predominance of
pollution tolerant species. For example, the mayfly Drunella doddsi,
is one of the most pollution intolerant organisms in Libby Creek. It
is found most abundantly in summer but usually does not exceed about
10% of the total organisms collected. The nutrient enrichment at L9 in
1991 did not detrimentally affect this sensitive species. Likewise,
the caddisfly order Hydropsychidae, is highly pollution tolerant (TQ =
108) and though numbers of this taxa did increase at 19 in October
1991, 405 compared to 102 at L10, it still only accounted for 9.1% of

the total organisms. Another group which typically increases with



pollution is the midge, Chironomidae. In October, there were more

chironomids at L10 (26 = 0.8%) than at L9 (1 = >1%).

B. Periphyton
The estimated relative abundance of non-diatom algae at sites L9 and
L10 for the May, August and October sampling events are presented in

Tables 1-3 in Appendix B.

In May, the non-diatom algae at site L9 downstream of Montanore were
dominated by three genera of blue-green algae. Diatoms, although
present, were relatively rare. Upstream, site L10 had but a single
genus of blue-green algae (a genus that also occurred at L9}, and

diatoms were virtually absent from the sample.

In August, the two sites had more in cammon than during May. Three
genexra of blue-green algae again dominated at L9, while two of the same
genera occurred in comparable numbers at site L10. However, a genus of
green algae (Zygnema) that was abundant at L10 was not found at L9.

Diatom numbers at L10 were again much lower than at L9.

In October, the non-diatom algal floras at the two sites were quite
dissimilar. Several genera of green algae found at site L9 were absent
from site L10, while the one genus they shared (Ulothrix) was much more
numerous at L9. Again, Zygnema was a dominant taxon at L10 but was
totally absent from L9. Blue-green algae were more numerous at site

L9, although the same genera were present at L10. Diatoms were present
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in comparable numbers at both sites.

While similarities do exist between the non-diatom algal floras found
at L9 and L10 during each of the monitoring events, several differences
between the two sites suggest that water quality and/or physical
conditions were not the same at both sites. The differences were
particularly pronounced in May. The extremely sparse periphyton at
L10, common in mountain streams following harsh winter and early spring
conditions, contrasted sharply with the relatively heavy periphyton
growth seen at L9. This suggests nutrient enrichment at the latter
site, possibly coupled with higher instream temperatures. By August,
periphyton growth at L10 had caught up somewhat with that at L9.
However, the absence of the genus Zygnema at site L8, which was
abundant  at site 110, suggests that the low levels of nutrients and
dissolved solids and the cool water temperatures preferred by this
taxon may have been lacking at 19. This was also observed in October.
Additionally, several genera of green algse known to prefer somewhat
elevated inorganic nutrient levels were present only at site L9 in

October.

Diatom proportional count data for the May, August and October sampling
events are presented in Tables 4-6 in Appendix B. The dominant taxa,
based on percent relative abundance (PRA) values, the nurber of species
counted (also known as species richness) and the Shannon diversity

values are of primary interest in assessing the condition of the diatom

community.
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In May, diatoms were all but ébsent at site L10 and the sample
contained only two species. A diatom proportional count could not be
performed even though the fixed mount had been prepared with highly
concentrated sample material. At site L9, a total of 21 species were
counted. This species richness value remained constant at L9 for all
three sampling dates. The Shannon diversity of 2.66 was the lowest of
any of the samples counted, due largely to the nearly 50% relative
abundance of Diatoma mesodon. This taxon prefers cold water low in
dissolved solids, with low to moderate inorganic nutrient levels.
Diatoma mesodon was the dominant or co-dominant taxon at L9 and L10 on

virtually all sampling dates.

In August, diatoms were still very sparse at site L10, but adequate
numbers were present to permit a scmewhat truncated proportional count.
The species richness value of 14 at 110 was significantly less than the
21 counted at site L2. And aslat site 19 in May, a high PRA value for
Diatoma mesodon resulted in a lower Shanmnon diversity value (2.93) at

L10. Site 19 had a relatively high Shannon diversity value of 3.22.

In October, diatoms were numerous at both sites. Species richness
values were fairly comparable, with 17 species counted at L10, and 21
once again at LY. Shannon diversity at L10 was considerably higher

than at 19, 3.39 versus 3.03 at the latter.

Overall, the diatom floras at sites L9 and L10 were very similar, and

had a high number of dominant taxon in common between them in the
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August and October data. And of those diatom species that could be
considered dominant (those having a PRA of greater than 3) the majority
were forms that prefer cool, nutrient-poor water low in dissolved

solids, and are considered to be intolerant of polluticon.
III. CONCLUSIONS

The Libby Creek system is populated by species accustomed to limited
food supply and the vagaries of the environment. Such extreme
environmental diversity sets the stage for opportunistic responses by
biota under less limiting conditions. Not only was the annual flow
regime more "normal” in 1991 but nutrients were more abundant. As a
consequence of nitrate loading to Libby Creek during mining operations
in 1991, station L9 below the mine experienced enhanced periphyton
populations. The proliferation of this food supply permitted the
winter stonefly, Taenionema sp., to be present in numbers not seen

prior to 1991.

This dramatic shift in biological commnities reflects the addition of
nutrients to the system; however, with the exception of the green
algae, Zygnema, the loading was not sufficient to "pollute" the stream
in the sense that the predominance of pollution tolerant organisms nor
the demise of sensitive taxa resulted. Although Zygnema prefers low
levels of nutrients and dissolved solids and coel water temperatures,
it is known at this time if one of these factors or competition by

other, more robust species accounted for the absence of this taxa at L9. -
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Since another monitoring event is not scheduled until spring 1992, it
is also not known what effect the suspension of mining activities and
concurrent nutrient loading has had on the enhanced biological
populations. Nor is it possible to speculate at this time, what the
long-term effect of continuance of the nutrient loading would have on
stream biota in Libby Creek. The more thorough annual aquatic

biological monitoring report will further address these issues.
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Appendix A. Seasonal macroinvertebrate data, 1991,
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Hacroinvertabrate Data-Hontaporo, May 1991

Libby Creek, L0 44

Erhemeroptaca
Bastis ep.
Caudatella hystrix
Drunella colaradesois/

flavilinea

Drunella doddai
Drunslla spinlifera
brusells sp.
Ephamarella Bp.
Eeryatalla sp.
Cingyma op.
Cloyganls ep.

Para)eptophlebla ap.
Amaletus sp.
Flecoptera
Capniidae
Kathroperla pardita
Swaltea/Sowallis op.
Docpaxia augqusta
Parsleuctrs sp.
Parlamyla pp.
Lauctridas
Weaoura #p.
Viscka cataractae
zapada cinctlpes
tapada columbisoa
Hanouridas
Yoraparla brevia
Acronsuria abnormin
Doroneuria thoodora
Hesparoperla pacifica
Parlidas
Isopetla sp.
Hagarcys ep.
Setvana hradleyi
Parlodidas
Tasplonaoa op.
Trichoptara
Micranems Bp.
Ansqapetus Bp.
Slossoeama Bp.
Axctopeychs grandis
Parapsyche aloins
Hydropaychidae
Agraylea sp.
oOchrotrichia bp.
Lepidoatoma sp,
Apatania np.
Eecliscmyia op.
Fecthremma alicia
Oligophlebodes op.

Rbyacophila BifilalColoraden
Rhyaccphlla Rrunnes
Rhyacophila Hyalinata
Rhyacophila Iranda
Rhyacophila Sibhirica
Rihyacophila Vaccua
Rhyacophila verrula
Rhyacophlls vepnlsas
Rhyacophila op.
Trichopterans pupas

other

Annelida

Coleoptera-Elmidae
Cleptelnis ep.
Heterlimniuns op.
Lara ap.
Harpus op.
taitzevia op.
Elmidae

Collembala

Diptara
Agathon op.
Ceratopoganidas
Chironcmidas
Orecgeton sp.
simulijdae
Antocka =p.
Dicraoots ap.
Haxatona bp.
Padicia np.
Tipuls sp.

Hydracarina

Holluscy

Heamatods

Tuckellacia

~
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Yor Esch Taxa Hajor Group
Perceat Total Porcent
Ho./oq.m. of Total Fumber of Total
370 89 .26
173 5.7
[} 0.0
30 2.0
13 D.7
1] 0.0
o 0.0
1] 0.0
Q o.o
0 e.0
312 28.80
406 a2.8
&0 3.4
[} 0.0
17 1.0
120 l4.58
4 1.3
0 0.0
151 8.3
] 0.0
4] 0.0
Q 0.0
L] 0.3
1] 0.0
13 2.9
'] c.0
1] 0.D
32 1.8
13 0.7
a 0.0
L] 0.0
] 0.0
9 0.%
o 0.0
[ 0.4
Q D.0
4] 0.0
o 0.0
23 2.7%
-} 0.0
4 9.2
o 0.0
0 0.0
6 0.4
[} 0.0
[} 0.0
1] 0.0
o 0.0
[} a.o0
-} 6.0
2 0.1
] 0.0
0 0.0
[] 0.0
[ 0.4
] 0.0
o a.o0
4 0.0
2 0.1
0 ¢.0
15 0.9
13 0.7
0 0.9
] 0.0
o o.¢
0 0.0
110 13.37
106 5.0
] 0.0
a9 n.o
] 0.0
1] a.0
1] 0.0
1] 0.0
1} 0.0
2 0.1
0 0.0
106 6.0
2 o.1
4 0.2
1] 0.0
13 0.9
L} 0.0
o 0.0
2 0.1
[ 0.9
0 0.0
o 0.0
[} 0.0
EPT Abund. = 713
EPT/Chiren, = 14.3%
COEF. VAR, = 21.01
SE HEAR = 9.33
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24
48
4B
24
21
F4Y
Fi
21
4
48

pF1
24
2
18
ip
18
18
24

16
15
h 1]
24

18
18

48
24

48

24
24
24
18

108
108
108
8
b§-1
24

a
108
a4
ie
by ]
18
is
18
1B
18
18
1B
18
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108
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lo8
lo08
108

108
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24
4
36
36
b1}

108
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Macroinvertebrata Data-Montaoors, May 1991
Likky Croek, L9 03

For Each Taxs Hajor Group
. Porcent Total Poarcent
Ma. Ho./sg.m. of Total Rumbar of Total ™ ] e
Ephanaroptara 144 73.79 .
Bastis Bp. 3 B0 19.5 4 2 eg
Caodstella hystrix 0 Q ¢.0 1 nn <g
Drute]la coleradennis/
flavilinea ] 13 3.2 1 18 Be
Drunalla doddel 4 9 2.3 1 4 Bt
Drunalla spinifera -] L] 0.0 1 24 [
Drusells ep. [ ] 0.0 [ 42 BC
ephamarella ap. o o 6.0 1 48 B
Gercatella ap. ] ] 0.0 1 FL cg
Cingymh #p- [} -} 0.0 4 21 ac
Cinygmuls »p. 48 104 25.3 4 21 .
Epoorus sp. 23 34 13.2 1 21 8c
Rbithrogons op. 3 L] 12.1 4 21 cg
Faraleptopblabla op. ] 9 0.0 2 a4 cg
Aasletus ap. 1 2 0.5 7 AN eg
Flecoptara . 29 15.26
Capniidas e L] 0.0 1 32 oh
Kathroperla percdita o L] 0.0 1 24 cg
Sweltsa/Suvuallia op. 19 41 10.0 1 24 =14
Dospaxia augusta o o 0.a -] 18 Br
Paralsuctra eop. -] ] 0.0 ] 18 (11
Parloeyia sp. 0 [ 0.0 o 13 ah
Lanctridae 1 2 8.5 -] 18 sh
¥anoura op. o o 8.0 2 24 ah
Viscka cataractas 1 2 0.5 2 Bn sh
Sapada cinctipes -] Q 0.0 2 16 sh
Zapada colmhiana ] [ 0.0 2 16 sh
Weaouridae 4 9 2.1 2 36 (3]
Yoraperla brevia 2 4 1.1 2 24 sh
Acronsuria aboormip L] -] 0.0 1 6 pr
Doronsuria thecdora ] 0 0.0 1 13 pr
Hosparoperla pacifica [} 1] 0.0 1 18 P
3 parlidas ] ] 0.0 1 Bn B
o Iooperls sp. [} 0 0.0 2 48 Pr
.- Hegarcys ©p. 1 Hi 0.5 2 kL pr
= Setvena hradleyi [} 0 6.0 2 nn pr
Perlodidae -] 1] g.0 2 nn P
Taanionasa 8p. b} 2 0.5 2 48 na
Trickoptara [} 3.14
Hicrasama op. o ) e.o 1 FL sh
Anagapatos ep. o 0 a.,0 1] 24 oc
Glossoaoma ap. 3 6 1.6 o 24 Bc
Arctopoyche grandis o 0 0.0 4 18 ef
Parapayche olsis -} o 0.0 1 & cf
S Bydrepaychidaa [+] L] 6.0 4 108 an
L Agraylea sp. | ] L] 0.0 1 108 cg
] Ochrotrichia op. 0 0 0.0 4 108 cg
b Lopidostona ap. L] ) 0.0 1 1B oh
Apatania ap. o ] 0.0 4 18 B
Ecclisooyia ap. 0 ] 0.0 4 24 ]
Feothyemms alicia o -] 0.0 L] 8 13
Oligophlebedes ap. L] ] 0.0 4 24 [
S Limnephilidae -} 1] 0.0 4 108 nn
R Wormaldia sp. 0 [.] 0.0 3 24 ef
Rbyacophila Angelita 1 2 0.3 [ Y} Pr
Rhyacophila Pettani ] [} 0.0 b 18 pr
=3 Rbyacophils Bifila/Coloraden o o 0.0 o 12 PE
- Rhyacophila Brunusa 0 o 2.0 ] 18 pE
Rbyacophila Hyalinata o [}] 0.0 [} 18 BT
Rhyacophils Iranda -3 [} 0.0 [} 18 pr
Rbyacophila sibirica 2 4 1.1 1] L | pr
Ahyacophila Vaccua o [] D.0 [ ig pr
Fhyacophils varruls 3 [} 0.0 [} is pr
Rhyacophlla vepulsa 0 - 0.0 ] 18 14
Rhyacophila op. -] [] 9.0 o 18 -t
Trichoptaran pupas [ [ 0.0 no bo na
Other 11 3.79
Annelida 9 19 4.7 L] 108 cgq
Coleoptara-Elmidas
Cleptelmis op. o [-] 0.0 L] 108 cg
Retarlimniue op. ] [} 0.0 4 108 cg
Lare ep. o [ 0.0 1 108 sh
Warpus op. o 1] 6.0 4 o8 cg
Zajitravia ap. [ 0 0.0 4 108 g
Elmidae Q ° 0.0 4 108 og
Colleambola ] L] 0.0 un no na
Diptara
Agathen ep. L] o 0.0 L] 2 1]
Caratopogonidae L] [} 0.0 L] 108 13
Chiropemidas 2 4 1.1 ] 108 cg/f
Oraageton sp. L] o 0.0 & hn pr
Eimuliidas [} 0 6.0 [ 100 cf
Antocha ep. 1] 1] 0.0 3 24 cg
Dicrancta op. ] o 0.0 ] 24 pr
Rexatems op. Q 0 0.0 3 36 pr
Pedicia op. o o o.o L] 36 Pr
Tipula pp. Q L} 0.0 3 36 rh
Hydracarins °] a o.0 -] 108 pr
Hollusca ° [ 0.0 8 108 g
Tamatexda [] ] 0.0 1] on na
Turbellaria ] [} 0.0 It 10m pr
TOTAL RAUHMBER = 150 EPT Abund, = 17% SpI = 3.2
TOTAL TAXA = 1% EPT/Chiron. = 0%.50
SID = 7.6 COEF. VAR, = 20,06
MEAN = k1] S8 MEAR = $.12
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Hacrolovertehrats Data~Montanore, Auguot 1991
Libby Cresk, L10 #12

For Each Taxa Hajor Grovwp, _
Fercent Total Parcent
Ho. Ho./oq.m. of Total Bumbar of Total ™ ™ yra
Ephenaroptars 1063 54.14
Bastis =zp. B3 152 4.3 4 1 - eg
Caudatslla hystrix o o 0.p 1 on eg
Drapalla coloradensin/
£lavilinea a 17 0.4 1 18 LT
DPrunalla doddei 149 322 7.8 1 4 .
Druoells spinifera L1} o 0.0 1 LY ac
Drunella ap. q -] 0.0 o 48 ac
Ephamoralla ap. o Q 0.0 1 42 [
Sarratslla sp. o Q9 0.0 1 4 eg
Clbgyms ap. o o 6.0 4 il [
Cloygmuls sp. o L] 0.0 1 n Bc
Epsaras sp. 420 207 2.4 4 FA sc
Rhithrogeos sp. 37y 206 19.0 4 n cg
Paraleptophlabla sp. L] L] 0.0 H 24 eg
Azoletos ap. 26 36 1.3 7 48 cgq
Pleooptera 457 23.23
Capniidas 12 26 D.6 b} 32 sh
Yathroparla perditas 0 -] 0.0 1 n cg
Sueltsa/Eouallia sp. Fall 314 12.1 1 2 pr
Dampaxia sugusta 26 46 1.2 -] 18 sh
Paralauctra sp. [} ] 0.0 -] 1a ah
Parloyyla op. a ] 0.0 ] 18 sh
Lauctricdae Q o 0.0 o 18 [ 1]
Feamoara sp. 2 4 0.1 2 4 ah
Viscka cataractas 24 32 1.2 2 nn [1]
Lapada cipctipes ] o 0.0 2 16 eb
Zapada colwmbiana " 166 .9 2 16 oh
Famcuridae o 0 0.0 2 k1 sb
Yaraperls brevis 12 26 0.5 2 24 ah
Acroneurla abreyrmis 1] L] 0.0 1 & Pr
toroneurisa thecdora L} 0 0.0 1 18 pr
Hespercoparla pacifica a L] 0.0 1 1B pr
Farlidse ] 17 0.4 1 om pxr
Isoparis ap, o L] 0.0 2 43 PT
Hogarcys op. o 0 0.0 2 24 Pr
Satvesa bradleyl L] 0 0.0 2 nn Pr
Parlodidaa 38 125 2.9 2 nn Pr
Taanionams esp. 0 >} 0.0 2 48 BG
Trichoptara 56 2.B5
Hicrasama op. ] L] 0.0 1 24 sb
Anagapetus Bp. [} 0 0.0 o 24 as
Gloasosama ap. ] 6 0.2 o 24 ac
Arctopaychs grandin L] -} 0.0 4 18 of
Parapsyche alaip 10 2 0.5 L] 6 cf
Hydropeychidae L] 0 0.0 L] 108 Bo
Agraylea ap. L] L] 0.0 4 108 ey
Ochrotrichia ap. a o a.e 1 108 cg
Lepidostons op. [ [ 0.0 ) 18 oh
Apatapla op. ] o 0.0 4 18 ac
Ecclioamyin sp. -] o 0.0 1 4 =q
Heathremns alicia 4 & 0,2 1 B oc
0ligophlebodes pp. L] o 0.0 1 FL] B
Limnephilidae ? 13 0.4 4 108 ob
Wormaldia sp. o o 0.0 3 24 ef
Rbyacophila Angelita [} Q 0.0 -} 18 =3
Rbyacophila Battani [ [ 0.0 [ 1 pr
Rhyacophila Bifila/Coloradan [} o 0.0 o 18 pr
Rbhyacophils Brunnea o o 0.0 L] 18 Pr
Rhyacophila Hyalinats ] 0 0.0 o 18 BT
Rhyacophila Iranda o 0 0.0 L] 18 Pr
Rhyacophila Sibirica [ ] 0.0 L] 18 pr
Rhyacopbils Vaccua 9 19 0.3 ] 18 pr
Rhyacophila varrula 0 a 0.0 L] 18 pr
Hhyacophila vepulsa o ] 0.0 -] 18 pr
Rhyacophila ap. 22 48 1.1 o 18 Pr
Trichopteran pupas 1 2 0.1 nn nn na
Othar kt:l ) 15.78
Anoelida 75 i62 3.8 -] 08 eq
Colecpters-Elnidae
Cleptelrin ep. -] q 0.0 4 108 cg
Hetarlinnius sp. [ a 0.0 4 108 eg
Lara Ep. Q [} 0.0 4 108 eh
Farpus ap- o ] 6.0 4 ice eg
Taltzevia sp, o ] 0.0 4 ioe eg
Elnidae 0 o 0.0 4 loB cg
Collexbola 0 o 2.0 on nn na
Dliptara
Agathen ap. ] 0 0.0 o 2 Be
Caratopogonidas L) 0 0.0 £ 108 pr
Chironomidae 284 613 14.4 [ 108 eg/t
Orasogaton sp. 2 4 0.1 L] na BX
e Simn]iidas L] 1 0.1 6 108 cf
Antochs sp. 0 o 0.0 3 24 eg
Dicranota sp. 6 1) 0.3 3 24 pr
Hoatons ep. 2 4 0.1 a 3% pr
Pedicla ep. 2 1 0.1 3 36 Pr
Tipula 8p. L] -} 0.0 3 b1 sh
Hydracarina L] [ 0.0 3 1om Pr
Mollusca o L] 0.0 L} 108 cg
Hematods o L] 0.0 nn nn B
Turbellaria 13 18 0.7 4 lo8 Pr
TOTAL MIMBER = 1967 EPT Abund, = 15372 SDI = 3.4
TOTAL TAXA = a0 EPT/Chixon, = 5.56
STD = 73.2 COEF. VAR, = 1B.61
HEAY = 393 SE HEAR = B.46
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Hacroinvertebrsts Data-Hegtancra, Auguat 1991
Lihby Creek, L9 #11

For Each Taxa ~  Wador froop
Paycant Total Forcent
Ro.  He./eq.m.  of Toral Auzber of Total ™ 9 Ire
Ephemeroptara 1428 79.64
Bastle 3p- no 434 11.7 4 72 ‘eg
caodatella bystrix a L] 0.0 1 oo ag
prunslla coloradenais/
flavilinea 12 26 0.7 1 by ] e
Drunella doddel 130 97 12.1 1 4 o
Drupella spinifara -] [] 0.0 1 24 B
Drunalla sp. 0 -] 0.0 0 48 ne
Pphemarells sp. L] ] 0.0 1 48 ac
Sexrratella ep. 0 -} 0.0 1 FL cg
Cingqyma sp. 0 o 0.0 4 21 [ -]
Cinyguula sp. 32 69 1.8 1 n ac
EpooIne §p. 327 706 18.2 4 1 [ -]
Rhithrogena bp. 612 1322 M. 4 n eg
Paraleptophlahia op. a D 0.0 2 F1) eq
Mssletus ep. 5 11 0.3 7 48 cg
Plecoptera 206 11.49
Capniidae 1 2 0.1 1 32 sh
Kathroparla pardita 3 6 0.2 1 24 cg
fueltea/Sukellia Bp. " 160 4.1 1 24 P
Pecpaxia augusta 5 11 0.3 L] 12 sh
Paralanctra ap. ] Q 0.0 .} 1a ah
Parlcayla op. -] [} 0.0 '] 1B eh
Eeuctridae o o 0.0 -] 1B eh
Ramoura Bp. Q o 0.0 2 FL} oh
Viscka cataractae ? 15 0.4 2 nn ak
Tapads pinctipes o -] 0.0 2 16 ah
tapada coluxbiana 63 136 3.5 2 16 b
Bemouridae L} -] 0.0 2 a6 ah
Yoraperla brevie 7 13 0.4 2 FL} sh
Acropeuria abnormis [} ] 0.0 1 1 pr
Dercneuria thecdora 1 2 0.1 1 ie pr
Hepparcperla pacifica 1 2 0.1 1 18 PX
Perlidas 4 9 0.2 1 an pr
1soporla op. ] o 0.0 1 48 Pr
Hegarcys op. 20 43 1.1 2 24 Br
Satvena hradleyi ] -] 0.0 2 An Pr
Porlodidas 20 13 1.1 2 1.3 pr
Tasnlopems op. D o 0.0 2 48 8c
Trichoptara 39 2.18
Micrapema sp. o e 0.0 1 24 oh
Anagapstus Bp. o [} 0.0 o 24 ac
Glesaopass Bp. 1 F 0.1 1] 24 BE
Arctopnyche grandis ] ) 0.0 4 18 cf
Parspoyche elsls 7 15 0.4 4 L] cf
Hydropaychidae a o o.0 4 108 nn
Agraylsa sp. 1] o 0.0 4 log cg
Ochrotrichia op. 0 [ 0.0 1 108 cg
Lepldoatama op. 0 Q 0.0 1 hE:] osh
Apatania ep. o ] 6.0 L] 18 sc
Ecelimamyls ep. ] o 0.0 L] 24 cg
Hecthremss salicia 2 4 0.1 1 ] Be
oligophlebcdss op- ] 1] 0.0 4 24 b
Limsephi lidas 0 1} B.0 4 108 nn
Wormaldia sp. [] L] 0.0 3 24 cf
Rbyacophila Angalita [] 0 0.0 ] 18 Pr
Rbhyaccphila Betteni [} [} 0.0 a 18 pr
Rbyacophila pifils/Coloraden -] 0 0.0 o 1B pr
Rhyacephila Brunnea 2 4 0.1 o 1B pr
Rbhyacophila Hyalinata o Q 0.0 o 18 Pr
Rhyacophila Iranda B 17 0.4 L] 18 pe
Rbyacophila sibirica 0 ] 0.0 o 1B pr
Rbyacephila Vacona 4 8 0.2 o 18 Pr
rhyacophila Varrula ) o 0.0 L] 18 Pr
Rbyacophila vepulsa ] -] 0.0 0 1B pr
Rbyacophila wp. 14 k1 o.8 ] 1B pr
Trichoptaran pupas 1 2 0.1 B nn na
other 120 6.69
Annelida 3 30 1.2 3 108 cg
colsoptara=-Elmidan
Cleptalmin op. ] a 0.0 [} 108 cg
Hetarlimnius ep. 0 ] 0.0 L] 108 eg
Tara op. o [ 0.0 1 108 oh
Rarpus op. [} o 0.0 4 108 cg
Taltzevia op. [} L] 0.0 4 108 eg
= Elmidae 1 2 0.1 4 108 eg
Collezhola 4] o 0.0 nn no na
Diptara
Agathon sp. -] b} 0.0 -] 2 BeE
Caratopogonidas o 1} 0.0 6 108 Br
Chirenomidas 71 133 4.0 6 108 eglf
Drecgaton sp. 1 9 0.2 1 nn Pr
Simuliidas 3 [} 0.2 (] io8 ef
Antocha Bp. ] o 0.0 3 24 cg
Dicranota op. 7 15% 0.4 3 4 Pr
Hoxatoma sp. o [} 0.0 3 a6 Pr
Pedicia op. L) o 0.0 3 36 pr
Tipula op. o 0 0.0 3 h 1] ch
Bydracarina o o D.o 3 1e8 pr
Hollusca [+] [} 0.0 B 108 sy
Reanatods 0 4] 0.0 nn " om na
Turbellaria 11 FL 0.6 1 108 PE
TOTAL WUMBER = 1793 EPT Abupd, = 1673 sSDI = 3.1
TOTAL TIOA = 24 EPT/Chirom. = 23.56
5TD = 81.0 COEF. VAR. = 22.60
HEAR = - FLY S5E MEAR = 10.27
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Hacrolovartebrate Data-Montanore, Octobar 1991

Likby Creck, L10 920

Ephemaropters
Baetis sp.
Candatslla hystrix
Drunslla coloradannlo/

flavilines

Orutmlla doddsi
Drunella spioifers
Drunella ep.
Ephemaralls op.
Sarratalla sp.
Cingyma sp.
Cinygaula ap.
Epoorus op.
Rhithrogens ap.
Faraleptophlabla sp.
Azaleatus Bp.

Placoptara
Capniidan
Fathroperls pemdita
Eweltsa/Souallia ap.
Dospaxia angusta
Paraleoctra sp.
Porlcayla op.
Lavctridas
Ramoura ep.
Viacka cataractas
tapada cinctipes
Zapada eolumbiana
Rexsouridas
Yoraparla brevis
Acronsuria abnormis
Daransuria thecdora
Henporoperla pacifica
Parlidae
Izcperla ep.
Hagarcysa ap.
Setvens hradleyi
Parledidas
Taeniooema mp.

Trichoptera
Hicrapama sp.

Arctoposyche grandio
Parapsyche oloin
Hydropeychidae
Agraylea op.
ochrotrichkia ap.
Lepldenteoma op.
Apatania sp.
Ecelincoyia op.
Teothraoms alicia
0ligopblaboden op.
Limnephl lidas
Warmaldla ep.
Rhyacophila Angelita
Rhyacophila Bettani
Rhyacophila Bifila/Coloraden
Rhyacophila Erunnes
Rhyacophila Hyalinata
Rhyacophila Iranda
Rhyacophila Sibirica
Rhyacophila Vaccua
Rbyacophila Verruls
Rhyacophila vepalns
Fhyacophila sp.
Trichopteran pupaes

Othar

Angalida

Colecptara-Elmidas
Cloptelnie sp.
Aatarlimnios op.
Lara sp.
Harpun op.
taitzevia op.
Elmidae

Collethola

Diptara
Agathon mp.
Caratopogonidae
Chironosidas
Oreognton ap.
Sinaliidse
Antochs ap.
Dieranota op.
Hexatoms sp.
Pedicia eap.
Tipula mp.

Hydracarina

Holluoca

Ranatoda

Turballaria

TOTAL RUMBER =
TOTAL TAXA »
STD =

KEAR =
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766 25.01
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Hacroinvertabrate Data-Montanors, Octobor 1991
Likby Cresk, L9 1%

For Pach Taxa Hajor Group
Perceat Total Porcent
o, Ea, - of Total Huzber of Total ntd o Fro
Ephamarcptara T s68 12.74 )
Baatis ap. 18 39 0.4 4 72 cay
Candatwlls bystrix ] -} 0.0 1 &n cg
Drunella coloradonsla/
£lavilipes L] o 0.0 1 18 [
Drunella doddni L1 121 1.3 1 4 [
Crunslla epinifara L] o 6.0 1 FL [ %]
Drunells sp. 0 o 0.0 a 48 e
Ephaxerella op. 0 Q 0.0 1 LL] [T
Sarratella op. L] o 0.0 1 24 eg
Cingyma op. 0 o 0.0 4 21 [
cipygmula sp. 31 110 1. 4 21 [ 1]
EpocIus ep. 325 102 7.3 L] 1 sc
Rhithrogecs sp. 107 m 2.4 L] 21 eg
Faraleptopblebia sp. 1 2 0.0 2 24 eg
Analstos sp. 10 2 0.2 7 48 eg
Placoptara 272 73.40
Capnlidaw 4 L] 0.1 1 32 ah
Kathroparls pardita L] L] 0.0 1 FL ] cg
Swaltaa/Sowallis ep. 49 106 1.1 1 24 pr
Daspaxia auguata 1 2 0.0 0 18 sh
Paxalevctzs op. [ ] 0.0 L] 18 nh
Parlamyia sp. o -] 0.0 o 18 ob
Leuctridae [} -} 0.0 o 18 ah
Nemonra sp. [-] -] 0.0 2 Fe sh
Viscka cataractas 2 [ 0.1 2 =n ab
tapsda cinctipes o o 0.0 2 16 nh
Tapads colmmbiana 23 546 3.7 2 16 b
Feocuridae o [} 0.0 2 36 ah
Yaraparla brevie 4 ] 0.1 2 24 oh
Acropourls sboormie L] ] 0.0 1 € pr
Doronsaria theodora 0 o 0.0 1 18 pr
Hopperoperla pacifica ] 0 0.0 1 18 Pr
Parlidaa 18 1] 0.4 1 1 BT
Inoparla ep. ] D 0.0 2 L]] Pr
Hagarcys sp. 46 99 1.0 2 a pr
Setvena bradleyi o L] 0.0 ] nn =14
FPerlodidas 3 B2 0.9 2 nn pr
Tasnionema sp. 2836 6169 64.1 2 48 L]
Trichoptara 5B2 13.96
Hicrapoma op. ] [} 0.0 1 24 )]
AnAgapatus op. 1] -] 0.0 0 24 ac
Gloepoaama np. a8 a2 0.9 0 24 ae
Arctopaycha graodis o o c.o 1 18 [
Parapoyche olels a 17 6.2 ] [] ef
Hydropsychidae 403 B73 9.1 L] 108 nn
Agraylea sp. ] [] 0.0 ] 108 eg
Ochrotrichia bp. -] o 0.0 [ 108 cg
Lopidostoma sp. L] o 0.0 1 is oh
Apatapia sp. 0 [ 0.0 4 18 8
Ecclincmyia sp. 2 4 0.0 4 24 &g
Reothrema alicia L] 0 0.0 1 ] ne
Oligophlebades sp. L] o 0.0 4 24 ne
Limnsphi lidaa 2 4 0.0 1 108 na
Hormaldis op. ] o 0.0 3 24 cf
Rhbyacophila Angelita 1 Fi 0.0 o 18 Pr
Rbyacophila Batteni 2 4 0.0 [} 18 px
Rhyacophila Biflla/Coloradsn o 0 0.0 ] b1 pr
Abyacophila Brunnea 6 13 0.1 ] 18 pr
Rhyacophila Ryalinata 28 60 0.6 ] ht:] pr
Rbyacophils lranda ] ] 0.0 [ 18 Pr
Rbyacophila Ssibirica o ] 0.o [ 18 pr
Rbhyacophils Vaccus £l 194 2.0 0 18 pr
fRhyacophila Verrola /] a 0.0 0 18 Pr
Ahyacophila vepulna -} -] 0.0 -} 18 pr
Rhyacophila sp. o o c.0 ) 1B Br
Trichoptaran popas ] o 0.9 oo nn o4
Othar A6 Q.B1
Annelida ] o 0.0 3 108 L]
Coleoptera-Elmidas
Clentelais rp. o 0 0.6 1 108 g
Aetarlinnius ap. 1 2 0.0 q 108 g
Lara sp. -] 0 0.0 4 108 sh
Farpua ep. [»] 1] 0.0 4 108 ey
Zaltzevis op. [ Q a.0 1 108 ag
Elmidas a o 0.0 4 108 cg
Collexbola 0 1] 0.0 nn on na
Diptera
Agathon op. ] o 0.0 0 2 Be
Ceratopogonidae -] [ g.0 [ 108 BT
Chironamidae 1 2 0.0 & 108 cg/t
Oreogoton op. 4 S 2.1 1 nn pT
= Simuliidaa o o 0.0 [ 08 ct
= Antochs ap, o 0 0.0 3 24 cg
Dicrancta ep. 19 41 0.4 3 n pr
Hexatona ep. 1] L] g.0 a a8 pr
Padicia ep. o 8 8.0 3 36 P
Tipula op. o o 0.0 3 36 uh
Hydrcacarios a [} 0.0 5 108 PT
Hollosca ] 1] 0.0 a 108 cg
Hematoda 0 [} 0.0 fn "nn na
Turballaria 11 24 0.2 1 108 pPr
TOTAL RUHBER = 4438 EPT Ab .- -
TOTAL TAXA = 32 Porepid =, e H sDI 2.2
SID = 2.3 COEF. VAR, = 3s.o)
HMEAR = 892 SE MEAN = 1%.92
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Appendix B. Seascnal periphyton data, 1991.
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Table 1. 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

Samplfﬁé_bate: May 1991

Stream Name: Libby Cr. Libby Cr.
Site Number: L9 Li0
ID Number: P0OO3A PO0O4A
1 ALGAE B
Bacillariophyta (diatoms)
All genera collectively R ¥
Chlorophyta {green algae)
Cylindrocapsa R
Cvanophyta (blue—green algae)
Aphanocapsa vC C
Oscillatoria R '
Phormidium VA
Tolypothrix Cc

*Extremely sparse sample; no diatom frustules seen after thorough scan.

19




ég Table 2. Estimated relative abundance of diatoms and genera of
non—diatom algae in periphyton samples collected during 1991
Montanore baseline monitoring.

Ea R=rare; C=common; VC=very common; A=abundant; VA=very abundant

§amp1inggﬁate: August 1991

Stream Name: Libby Cr. Libby Cr.
% Site Number: L9 Li0

1D Number: POO3B PO04B

I ALGAE |

Bacillariophyvta (diatoms)
All genera collectively C R

W Chlorophyta (green algae)

8 Cylindrocapsa

Ulothrix

= Zygnema

Chrysophyta {(yellow-green algae)
Hydrurus C

Cvanophyta (blue—-green algae)
Aphanocapsa C vC
Oscillatoria VA VA
Phormidium vC

== s
>

i

B i

g

i
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Tahle 3. Estimated relative abundance of diatoms and genera of
non—-diatom algae in periphyton samples collected during 199
Montanore baseline monitoring.

=rare; C=common; VC=very common; A=abundant; VA=very abundant

:

§ampling Pate: October 1991

Stream Name: Libby Cr. Libby Cr.
g Site Number: L9 LIiG
ID Number: POG3C P004C
( ALGAE 1
Bacillariophyta {diatoms)
All genera collectively C C
Chlorophyta (green algae)
Closterium R
Cosmarium R
Cylindrocapsa VC
Mougeotia R
Staurastrum C
Ulothrix VA C
Zygnema VA
Cvanophyta (blue—green algae)
Aphanocapsa C R
B Calothrix ’ R
ij Oscillatoria VC R
Phormidium R C
Rhodophyta (red algae)
Audouinella R

Moss also pfesent in both samples.
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Table 4. Diatom proportional count data, 1991 Montanore baseline monitoring.
N=number of frustules counted. PRA= percent relative abundance.
( "p" indicates species seen during floristic scan but not during count.)

Sampling date: May 1991

Stream nane: Libby Cr. Libby Cr.
Site number: L9 L10*
% ID number: 003A 004A
[ SPECIES N PRA N PRA|
Achnanthes lanceolata 2 0.56
A, linearis 17 4.78
A. marginulata 3 0.84
A. minutissima 60 16.85 po)
A. species 1 3 0.84
A. subrostrata 1 0.28
Amphora perpusilla 1 0.28
Anomoeoneis viftrea 18]
Aulacosiera alpigena ) 1.40
Cymbella amphicephala P
C. silesiaca 1 .28
Diatoma anceps 5 1.40
D. mesodon 177 49,72 P
Bunotia bilunaris 1 0.28
B E. minor 1.97
?j E. musicola 8 2.25
E. paludosa 3 0.84
E. subarcuatoides 17 . 4.78
Fragilaria capucina 25 7.02
F. construens 1 0.28
Frustulia rhomboides P
Gomphonema angustatum 1 0.28
G. parvulum 8 2.25
Meridion circulare 10 2.81
Navicula gallica p
Nitzschia palea
Pinnularia divergentissima D
Frustules Counted: 356 0
Total Species: 27 2
Species Counted: 21 0
Shannon Diversity: 2.66 —

*Diatom frustules too sparse to count despite highly concentrated sample.
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Table 5. Diatom proportional count data, 1991 Montanore baseline monitoring.
N=number of frustules counted. PRA= percent relative abundance.
( "p" indicates species seen during floristic scan but not during count.)

§ampTTng date: August 1991

Stream nane: Libby Cr. Libby Cr.
Site number: 19 L10
ID number: 003B 004B

| SPECIES N PRA N FRA|
Achnanthes lanceolata 2 0.56 1 1.19
A. linearis 14 3.91 2 2.38
A. marginulata 2 G.56

A. minutissima 53 14.80 7 8.33
A, species 1 15 4.19 3 1.57
A. subrostrata 2 0.56

Aulacosiera alpigena 6 1.68 p
Cymbella cesatii 1 0.28

C. minuta P

C. silesiaca 2 0.56 3 3.57
Diatoma anceps 15 4,19 S 5.95
D. mesodon 119 33.24 34 40.48
Diatomella balfouriana P

Funotia bilunaris 4 1.12

E. exigua 3 0.84

E. minor 1 0.28 P

E. musicola 12 3.35 1 1.19
E. paludosa 25 6.98 5 5.95
E. subarcuatoides 38 10.61 6 7.14
Fragilaria capucina 34 9.50 12 14.29
Frustulia rhomboides p p
Gomphonena angustatum 1 0.28

G. bipunctatum P

G. olivaceum P

G. parvulum 7 1.96 i 1.19
Hannaea arcus 2 0.56 I 1.19
Meridion circulare p 3 3.57
Navicula cryptocephala P

N. gallica p

Tabellaria flocculosa D p
Frustules Counted: 358 84 %

Total Species: 28 20

Species Counted: 21 14

Shannon Diversity: 3.22 2.93

*Very sparse sample; was not possible to count 350-400 frustules.
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Table 6. Diatom proportional count data, 19%1 Montanore baseline monitoring.
N=number of frustules counted. PRA= percent relative abundance.
( "p" indicates species seen during floristic scan but not during count.)

Sampling date: October 1991

Stream name: Libby Cr. Litby Cr.
Site number: 19 L10
% ID number: 003C 004C
[ SPECIES N PRA N PRA|
Achnanthes linearis 4 1.09 | .27
A. marginulata 3 0.82
A. minutissima 8.15 62 16.67
A. species 1 15 4.08 43 i1.56
A. species 2 4 1.09
Aulacosiera alpigena 3 0.82 2 0.54
Cymbella cesatii p 7 1.88
C. minuta 1 0.27
C. reinhardtii P
C. silesiaca 12 3.26 il 2.96
- Diatoma anceps p 2 .54
£ D. mesodon 75 20.38 62 16.67
=3 Funotia exigua ‘ 6 1.63
B E. minor 15 4.08 ER) 9.41
o] E. musicola ' 15 4.08 1 0.27
N E. paludosa’ 36 9.78 5 1.34
E. subarcuatoides 132 35.87 33 5.87
= Fragilaria capucina 7 1.90 18 4,84
. Frustulia rhomboides 1 0.27
Gomphonema angustatum P
- G. clavatum ) 12 3.23
3 G. parvulum S 1.36 30 8.06
3 Hannaea arcus 1 0.27 1 0.27
Hantzschia amphioxys p
Meridion circulare 1 0.27 47 12.63
Navicula angusta p
N. mutica 1 0.27 P
Neidium affine )2}
N. bisulcatum P
Nitzschia dissipata 1 0.27
_ Tabellaria flocculosa D D
ég Frustules Counted: 368 372
Total Species: 30 19
= Species Counted; 21 17
%% Shannon Diversity: 3.03 3.39
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