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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS
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°C=(°F-32)/18
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Evaluation of Biological Data, Guanella Pass Area,
Clear Creek and Park Counties, Colorado,

Water Years 1995-97

By Jennifer R. Cox-Lillis

Abstract

Macroinvertebrate and algal community
samples were collected during a 3-year period at
sites located near Guanella Pass, Colorado, to
provide baseline characterization data. Water-
quality sampling and habitat evaluations were
used to aid in the interpretation of the biological
data. The study was part of an environmental
investigation for a proposed roadway reconstruc-
tion project on Guanella Pass. Discharge was
strongly affected by snowmelt during May—July.
Habitat scores were optimal (147-199), as deter-
mined by U.S. Environmental Protection Agency
Rapid Bioassessment Protocol methods.

Generally, low median concentrations of
nitrogen and phosphorus (less than 0.02 milligram
per liter) were detected at all sites. The water
temperatures ranged from 0.4 to 11.2 degrees
Celsius. The average pH for all sites was
neutral, and specific conductivities were dilute
(less than 160 microsiemens per centimeter at
25 degrees Celsius). The median suspended-
sediment concentration was less than 20 milli-
grams per liter at all sites.

During the study, 100 macroinvertebrate
taxa were identified. The dominant taxonomic
groups of macroinvertebrates were Diptera
(true flies), Ephemeroptera (mayflies), Plecoptera
(stoneflies), and Trichoptera (caddisflies).
Macroinvertebrate density ranged from 6.6 to
4,300 organisms per square meter at sampled
sites. Shannon-Weaver diversity values for the
macroinvertebrate samples ranged from 1.6 to 4.5.

Collector-gatherers dominated the functional
feeding groups at most sites. Average abundance
of Ephemeroptera, Plecoptera, and Trichoptera
(EPT) was 56.7 percent; EPT:Chironomidae
ratios were greater than 2:1 for every site
except during water years 1996 and 1997.
Chironomids were greater than EPT at four
sites in water year 1996 and at one site in water
year 1997. The percentage of macroinvertebrate
community similarity between site pairs varied
from O to 80 percent.

The number of algal taxa identified was
280. The dominant algal divisions, in terms of
density, were Cyanophyta (blue-green algae),
Chrysophyta (diatoms), Chlorophyta (green
algae), Rhodophyta (red algae), and Euglenophyta
(euglenoids). In general, diatom biovolumes
dominated the algal assemblage, followed by
blue-green algae, green algae, red algae, and
euglenoids. Algal densities ranged from 3.1 X 10
to more than 4.7 x 10° cells per square centimeter,
and algal biovolume ranged from 2.3 X 10* to
4.6 x 107 cells per cubic centimeter. Diversity
values for diatoms ranged from 1.5 to 4.9. The
pollution tolerance index (PTI) for diatoms
ranged from 1.8 to 3.0. Sensitive diatoms were
present at each site and ranged from 21 to
97 percent. The percentage of motile diatoms
ranged from O to 13 percent. The presence of
acid-tolerant diatoms ranged from less than
0.5 to greater than 20 percent. The percentage of
community similarity between site pairs ranged
from 1 to 97 percent.

Abstract 1



Overall, the biotic metrics that were evalu-
ated during this study indicate that the macro-
invertebrate and algal communities in the streams
on Guanella Pass are not degraded by the existing
road. Erosion may cause some localized effects
but may not affect the overall health of the
whole stream system. The degraded condition
of Geneva Creek probably is due to natural
effects as opposed to road effects. Although
upper South Clear Creek, upstream from Naylor
Creek, is located downstream from several
sources of road runoff, the biological community
at this site does not seem to be negatively
affected.

INTRODUCTION

In 1994, the U.S. Geological Survey (USGS)
began a study of the Guanella Pass area in cooperation
with the Federal Highway Administration (FHWA) to
characterize baseline water-quality conditions. The
FHWA proposes to reconstruct and resurface the
existing road over Guanella Pass between Georgetown
and Grant, Colo. Water and habitat quality of streams
and lakes in the area could be affected by the proposed
reconstruction. This and other USGS studies are part
of an environmental investigation being conducted by
the FHWA.

Biomonitoring is a useful tool to evaluate
the overall quality of streams. Biological communities
are sensitive to short- and long-term changes in the
environment. Changes in the biological community
may reflect or indicate water-quality changes not
detectable using one-time or infrequent sampling
of water chemistry and bed sediment. Some alterations
in water quality will cause an immediate change in
macroinvertebrate or algal communities. Other alter-
ations in water quality may affect the biological
community over relatively long periods of time.

The relative abundance of indicator species can be
used to determine whether the community is stable

or has been recently changed and is in the process

of recolonization. Thus, biomonitoring is a useful tool
for monitoring changes that might occur during road
construction, and it also can help predict how biolog-
ical communities might adjust during and after the
construction period. This study provides information

describing the existing biological communities of the
Guanella Pass area that could be used for comparative
purposes during and after road construction.

A previous study of the effects of road
construction (Cline and others, 1982, 1983) indicates
that habitat and macroinvertebrates were disrupted but
recovered rapidly, possibly as a result of high stream
gradients that prevented the long-term accumulation of
fine sediment on the streambed.

Purpose and Scope

The purpose of this study was to describe
the existing biotic community of streams in the
Guanella Pass area during water years (WY)
1995-97. Macroinvertebrates and algae were collected
once each water year at 14 sites (fig. 1, tables 1 and 2).
Biological samples were collected at each site during
Tow-flow conditions. Habitat evaluations were
completed at each site in WY97. A water year is
defined as the 12 months beginning October 1 and
ending September 30 of the following year.

Description of Study Area

The study area encompasses the basins of
South Clear Creek, Geneva Creek, and parts of West
Chicago Creek and Deer Creek (fig. 1), which are
tributary watersheds to the South Platte River. The
West Chicago Creek site is adjacent to the South Clear
Creek watershed and was included to provide an addi-
tional reference (natural) site. Headwaters form along
the Continental Divide on the western boundary of the
study area. The tributary headwaters on the eastern
side of the study area are in the Mount Evans/Mount
Bierstadt area.

The Guanella Pass road parallels South Clear
Creek from the northern terminus at Georgetown
to the top of Guanella Pass at 11,669 ft. South of the
pass, the road follows Duck Creek to the confluence
with Geneva Creek and then follows Geneva Creek
to the southern end of the road at Grant. The road
has been designated as a scenic byway and is known
as Forest Highway (FH) 80. The northern 13.1-mile
segment, alternatively known as Clear Creek County
Road 381, is located in Clear Creek County. The
southern 10.4-mile segment, also known as Park

2 Evaluation of Biological Data, Guanella Pass Area, Clear Creek and Park Counties, Colorado, Water Years 1995-97
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Figure 1. Location of Guanella Pass study area and biological sample-collection sites.
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Table 1. Biological sampling sites in the Guanella Pass study area

[CC, Clear Creek drainage; GC, Geneva Creek drainage; DC, Deer Creek drainage; identification number is either an eight-digit USGS downstream order
number or the latitude and longitude of the site with a two-digit sequence number at the end; see figure 1 for site location]

U.S. Geological Survey

Site identification number

Site name

CC11 394027105393900

West Chicago Creek near Idaho Springs, Colorado

Leavenworth Creek at mouth near Georgetown, Colorado

South Clear Creek above Lower Cabin Creek Reservoir near Georgetown, Colorado
South Clear Creek above Naylor Creek near Georgetown, Colorado

South Clear Creek above Naylor Creek at upper station near Georgetown, Colorado

Duck Creek above Duck Lake West Branch near Grant, Colorado
Duck Creek above Duck Lake East Branch near Grant, Colorado

CC9 06714800

CCs 06714400

cC2 363647105425317

CC12 393619105423700

CC1 393606105422118 South Clear Creek near Guanella Pass, Colorado
GC1 393504105432312

GC2 393458105431511

GCS 06704500 Duck Creek near Grant, Colorado

GC7 393153105440109
GC8 393141105445808
GC10 393028105421706
GCl11 06705500

DC1 393040105340400

Geneva Creek above Duck Creek near Grant, Colorado
Bruno Gulch above Geneva Park near Grant, Colorado
Scott Gomer Creek at mouth near Grant, Colorado
Geneva Creek at Grant, Colorado

Deer Creek near Bailey, Colorado

County Road 62, is located in Park County. The

route is maintained year round by the respective
counties. Salt is applied with traction material to

parts of the road in Clear Creek County during winter.
Magnesium chloride also has been applied to parts

of the road in Clear Creek County to control dust
(Jim Cannedy, Clear Creek County, oral commun.,
1997). The Guanella Pass road is 23.5 miles long,

of which 12.1 miles is dirt or gravel and 11.4 miles has
an asphalt surface (Federal Highway Administration,
1993).

The Guanella Pass study area is sparsely
populated. There are some residences at Duck
Lake and along Duck, Geneva, and lower South
Clear Creeks. The primary land use is recreational.
Livestock grazing is a limited land use in the Geneva,
Scott Gomer, and Duck Creek drainages. The disused
Geneva Basin ski area is located south of Guanella
Pass and Duck Lake. The Mount Evans Wilderness
Area encompasses much of the eastern one-half
of the study area and is closed to motor vehicles.
The Vidler Tunnel diverts water from upper Peru
Creek across the Continental Divide into the
Leavenworth Creek Basin. An aqueduct diverts
water from Leavenworth Creek on a seasonal basis
for maintaining water levels in Green Lake. Some of
the natural lakes have been modified for storage by

the construction of small dams. Duck Lake also
provides a small volume of water storage. The Public
Service Company of Colorado operates two reservoirs
in the South Clear Creek Basin for hydroelectric
power generation.

Table 2. Years samples were collected at each site in the
Guanella Pass study area, water years 1995-97

[--, not sampled]
Site Years sampled
1995 1996 1997
CCl11 X X X
CcC9 X X X
CCS X X X
cC2 - X X
CC12 X - --
CC1 - X X
GCl1 X X X
GC2 X X X
GC5 X X X
GC7 X X X
GC8 X X X
GC10 X X X
GCl11 X X X
DCl1 -- X X

4 Evaluation of Biological Data, Guanella Pass Area, Clear Creek and Park Counties, Colorado, Water Years 1995-97



Vegetation in the study area is primarily conifer
and aspen forest at lower elevations and alpine tundra
above timberline, near 11,500 ft. Annual precipitation
in the study area ranges between 12 to 16 inches near
Georgetown and Grant and 40 to 50 inches on Mount
Evans and the Continental Divide (Colorado Climate
Center, 1984). Annual streamflows are characterized
by peak flows in June resulting from snowmelt and by
low flows during winter. Short afternoon thunder-
storms occur during summer.

Precambrian granite, gneiss, and schist
compose the bedrock in the study area. Intrusive
rocks of Tertiary age underlie the headwaters of
Geneva and Leavenworth Creeks. Glaciers deposited
drift in the valleys of Duck, Geneva, and South
Clear Creeks (Tweto, 1979) and created many of the
natural lakes in the area. Ore deposits containing the
minerals galena, sphalerite, pyrite, chalcopyrite, and
tetrahedrite-tennantite were mined near the head-
waters of Geneva and Leavenworth Creeks. These
areas were known as the Geneva Creek District
and the Argentine District, respectively (Davis and
Streufert, 1990). Naturally occurring pyritic compo-
nents of the intrusive rocks and mineral deposits
become oxidized and produce acidic ground water and
surface water in the upper basins of Geneva Creek at
GC7 and Leavenworth Creek at CC9 (fig. 1) (Bassett
and others, 1992).
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STUDY METHODS

Study Design

Fourteen sites were used for the biological
assessment of the study area (fig. 1, table 1).
Thirteen sites were evaluated for at least 2 years
(table 2). The number of sites sampled per year
was as follows: WY95, 11 sites; WY96 and WY97,
13 sites. Sites were chosen on the basis of their prox-
imity to the road and the land use in their respective
basins. Seven sites were identified as sites potentially
affected by the existing road, and seven sites were
chosen as reference sites. The reference sites are
considered representative of natural, undisturbed
conditions in the area (table 3). One of the reference
sites, GC7, was chosen to represent naturally occur-
ring acidic conditions. Data from reference sites and
non-reference sites can be compared, when appro-
priate, to describe any changes that might be attributed
to effects of the road.

Sample Collection

Water Quality

Water-quality and biological samples were
collected each year during low-flow conditions.
Water-quality samples also were collected at least
once during snowmelt runoff. Sites at streamflow-
gaging stations (CC2, CC5, GCS5, GCl11, and DC1)
were sampled more frequently, including during
snowmelt and storm-runoff periods. Samples were
analyzed for major ions, nutrients, trace elements,
and suspended sediment.

Specific conductance, water temperature,
dissolved oxygen, and barometric pressure measure-
ments were made at streamside (M.A. Sylvester and
others, U.S. Geological Survey, unpub. data, 1990).
Turbidity and pH were measured in samples compos-
ited in a churn splitter. Samples for inorganic analysis
were collected by equal-width-increment (EWT)
methods by using a DH-81 polyethylene isokinetic
sampler and were split for separate analysis with a
USGS churn splitter (Ward and Harr, 1990). Samples
requiring filtered water, for measuring dissolved
constituents, were filtered using a peristaltic pump
and a disposable 0.45-um capsule filter in an enclosed
filter chamber. Samples collected for trace-element
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Table 3. Site descriptions for the biological sampling sites, Guanella Pass area, water years 1995-97

[C, camping; (fs), Forest Service Campground; (d), dispersed camping; G, grazing; W, wilderness; M, mining; NR, no road; P, residential; R, roads;
(g), gravel road; (p), paved road; (s), secondary road; ft, feet; avg, average]

Stream

Stream

Site Reference Elevation . . Basin Natural
number site? (ft) (:c:,t?t) (::g,t?t) Basin land use factors

CCl11 Yes 9,640 10 0.54 CcC NR, C(d) Beaver dams

CC9 No 9,320 20 0.82 CC R(p/s), M Lake

CCs No 10,100 18 0.49 CC R(g) Beaver dams

cC2 No 10,720 6.5 0.63 CC R(g/p), C(fs) None

CCi12 No 11,040 6.4 0.53 CC R(g), C(d) None

CC1 Yes 11,200 4.1 0.30 CC w None

GCl1 Yes 11,240 4.1 0.55 GC R(g), P None

GC2 No 11,240 5.3 0.30 GC NR, P Lake

GC5 No 10,000 13 0.71 GC R(g), G Beaver dams

GC7 Yes 9,790 24 0.72 GC R(s), M, G, C(fs), C(d) Acid-sulfate weathering

GC8 Yes 9,840 13 0.63 GC NR, C(d) None

GC10 Yes 9,480 21 1.20 GC C(d) None

GC11 No 8,760 46 0.70 GC R(g) None

DCl1 Yes 9,750 6.8 0.50 DC w None

analysis were preserved with ultrapure nitric acid (to
pH less than 2) or nitric acid and potassium dichro-
mate (for mercury samples). Nutrient samples were
preserved by chilling to less than 4°C. Suspended-
sediment samples were collected using a DH—48 glass
isokinetic sampler and the EWI method (Edwards and
Glysson, 1988). Water-quality samples were analyzed
by the USGS National Water Quality Laboratory in
Arvada, Colo., using standard analytical techniques
(Wershaw and others, 1987; Fishman and Friedman,
1989; Fishman, 1993; and Fishman and others, 1994).

Macroinvertebrates

Eleven sites were sampled for benthic macro-
invertebrates in WY95, and 13 sites were sampled in
WY’s 1996-97 (table 2). Macroinvertebrate communi-
ties were sampled during late summer at low-flow
conditions using a Hess sampler with a 500-um nylon-
mesh net. A small nylon brush was used to dislodge
macroinvertebrates from small boulders, cobbles, and
large gravel (hereinafter referred to as “substrate”) that
fit by at least 50 percent within the cylindrical Hess
sampler. The substrate sample was inspected for
remaining invertebrates and then returned to the
stream, away from other potential sampling areas.
Reinforcing bar was used to stir the remaining
substrate to dislodge any macroinvertebrates that

might be living in the streambed material. The
streambed material was stirred to a depth of approxi-
mately 10 cm for each sample to ensure sample
comparability. Organisms clinging to the inside of
the mesh were removed with forceps or native stream
water. Five Hess samples were collected in riffle areas,
the richest target habitat (RTH), which is the stream
habitat where macroinvertebrate populations are
richest (Cuffney and others, 1993). Richness is a term
used to define the number of taxa identified at each
site. Depositional samples were not collected because
there were very few depositional areas due to the
nature of high-gradient streams. Samples were
collected from downstream to upstream to prevent
disturbing the habitat. The Hess sampler covered 1 ft?,
giving a total sample area per reach of 5 ft>. Due to
high stream gradient and coarse substrate material,
the sampling sites were chosen based on accessibility,
ability to use the Hess sampler properly, and an esti-
mate of locations that would be the richest in macro-
invertebrate populations. The Hess samples were

put into a wide-mouth plastic jar and preserved with
3-5 percent buffered formalin solution.

The macroinvertebrate samples were processed,
identified, and counted by Boris Kondratieff (Colorado
State University, written commun., 1997) in Fort
Collins, Colo. Samples were placed in a 0.25-um
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(no. 60) sieve and rinsed with tap water to remove the
formalin. The organisms were sorted under a binocular
dissecting microscope to separate the invertebrates
from debris and then were placed in a vial containing
70-80 percent ethanol. The organisms were identified
to the lowest practical taxonomic level and counted.
Several references were used in the identification of
the macroinvertebrates: Merritt and Cummins (1996)
as a general reference; Edmunds and others (1976) for
Ephemeroptera (mayflies); Stewart and Stark (1988)
for Plecoptera (stoneflies); Wiggins (1996) for
Trichoptera (caddisflies); and Pennak (1989) and
Thorp and Covich (1991) for macroinvertebrates other
than insects.

Algae

Algal communities were sampled using a
SG-92 (Porter and others, 1993). The SG-92 is
constructed by gluing an O-ring to the flange end
of the barrel of a syringe. Quantitative samples were
collected by using a brush to remove attached algae
contained within the circular base of the SG-92
sampler. The surface area sampled was 3.66 cm?. The
algae-water mixture was then pipetted into a wide-
mouth jar. Within each sampled stream reach, five
large rocks were chosen at each of five cross sections,
and the SG-92 was used to sample five areas of each
rock. A total area of 458 cm? was composited for each
stream reach.

Algal samples were processed by the Academy
of Natural Sciences of Philadelphia (ANSP) in accor-
dance with specifications given by the USGS National
Water-Quality Assessment (NAWQA) Program
(Stephen Porter, U.S. Geological Survey, written
commun., 1998). Algae were identified to lowest prac-
tical taxon, generally to species and variety for
diatoms and to genus or species for other algal taxa. A
subsample of the algal sample was withdrawn and
cleaned chemically to facilitate identification of
diatom species. A minimum of 300 algal cells or
counting units were identified, and algal species lists
were prepared using the results. Cell abundance was
calculated in accordance with the original sample
volume measured by the ANSP and the rock surface
area from which algae were collected. Biovolume was
calculated by averaging three-dimensional measure-
ments of several cells from each taxon. The total
biovolume was calculated by multiplying the average
biovolume per cell by the abundance.

Habitat

Stream gradients were calculated for each
site from topographic contours on 7.5-minute USGS
quadrangle maps. Stteam habitat was described at each
biological sampling station using Rapid Bioassessment
Protocols (RBP) from the U.S. Environmental
Protection Agency (USEPA) handbook (Plafkin and
others, 1989). The USEPA protocols are based on three
levels of assessment. The primary level characterizes
the embeddedness of the streambed, which affects
community structure because some insects require
protected areas while others thrive in heavily sedi-
mented areas. A secondary-level assessment investi-
gates the channel morphology; this parameter also
influences community structure because different
organisms thrive in habitat types specific to different
geomorphic channel units. Tertiary-level assessments
of habitat includes the characterization of riparian and
bank structure (Plafkin and others, 1989) Riparian
habitat influences the composition of instream commu-
nities in many ways: (1) It provides a canopy that could
limit light, (2) it prevents the settling of dust in certain
areas, (3) it can act as a filter when water passes
through it, and (4) it stabilizes streambanks.

Substrate Particle-Size Determination

A Wolman pebble count was conducted at
each site to characterize the substrate particle-size
distribution. One hundred rocks were chosen by inves-
tigators walking in a zigzag pattern, from bank to
bank, then the three dimensions of each rock were
measured and averaged (Wolman, 1954). If a selected
rock measured less than 4 mm in diameter, a 40-cm?
sample of substrate material was collected and then
composited, wet sieved, and integrated into the
particle-size distribution.

Data Analysis

Explanation of Macroinvertebrate Indexes

Macroinvertebrates were collected at all of
the biological monitoring sites in the RTH. Macro-
invertebrates are especially useful in defining the
effects of measured water quality because they are
sensitive to relatively long-term changes in water
quality. Community structure can be used to evaluate
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instream conditions and land-use effects. As water
quality degrades, communities become less diverse
and structure can shift, favoring those species that are
more tolerant of degraded conditions. The documented
responsiveness of invertebrates to changing environ-
mental conditions makes them a suitable choice for
biomonitoring (Merritt and Cammins, 1996). Macro-
invertebrate communities were evaluated using
density, taxa richness, diversity, functional feeding
measures, and community composition (Klemm and
others, 1990).

Density, Taxa Richness, and Diversity.
Macroinvertebrate density (the number of organisms
collected at each site) was reported as number of
individuals per square meter. This number, alone, is
not an accurate measure of stream health and should
be analyzed in conjunction with taxa richness. The
Shannon-Weaver diversity index, which is a function
of density and taxa richness, was used to measure
diversity,

- _C
d = N(NloglON*Znilogni)

where
d is diversity,
C  is 3.322 (converts base 10 log to base 2),
N is the total number of individuals, and
n is the total number of individuals of the

-~

ith species.

Diversity is commonly used to help further define
density and taxa richness values.

Functional Feeding Group Measures. The
presence of different macroinvertebrate functional
feeding groups reflects available resources (Merritt
and Cummins, 1996). Individual taxa were assigned
to a functional feeding group (predators, collector-
filterers, shredders, scrapers, collector-gatherers, and
generalists) similar to classifications in Merritt and
Cummins (1996).

EPT. The number of taxa and relative abun-
dance of Ephemeroptera, Plecoptera, and Trichoptera
(EPT) indicate whether macroinvertebrate communi-
ties are affected by pollution. This is based on the
concept that most of the taxa in these orders are sensi-
tive to pollution (Rosenberg and Resh, 1993). EPT
values are expected to decrease as water-quality condi-
tions degrade (Plafkin and others, 1989).

EPT:Chironomidae. The ratio of EPT to
Chironomidae should be equitable, if not favoring the
EPT species, in natural stream conditions (Klemm and
others, 1990). However, the ratio commonly is skewed
in favor of the Chironomidae family as water quality is
degraded because many chironomids are more pollu-
tion tolerant than the pollution-sensitive EPT taxa
(Rosenberg and Resh, 1993).

Community Similarity. Similarity measures
are used to compare macroinvertebrate communities
to each other. Community similarity measures can be
used to determine whether shifts occur in the commu-
nity assemblages along a stream gradient—for
example, upstream and downstream from a stressed
area—and for comparisons between control and refer-
ence sites (Klemm and others, 1990). Community
similarities were calculated according to Brower and
Zar (1984).

Explanation of Algal Computations

Algal communities are present in nearly every
aquatic system and can be used to evaluate water
quality over relatively short periods of time. Algae
react quickly to changes in the aquatic habitat because
they have short life cycles and because their popula-
tions are removed and recolonized quickly in response
to changing water quality (Metzmeier, 1994). Because
different species thrive under different conditions,
algae are useful in describing water quality. Certain
types of algal cells can withstand harsh conditions,
whereas other types have low tolerance for any pollu-
tion (Bahls, 1992). Several metrics were used in the
bioassessment because they are more likely to accu-
rately detect water-quality degradation in that they
analyze more than one attribute of a community
(Metzmeier, 1994). Algal communities were evaluated
using abundance, biovolume, and several other RBP
metrics.

Abundance and Biovolume. Abundance of
algal cells was reported as number of cells per square
centimeter (cells/cmz). The biovolume for each taxon
was calculated to determine the number of cells per
cubic centimeter (cells/cm3); this measurement is
used to determine species dominance.

Shannon-Weaver Diversity Index for Diatoms.
This metric was used because of its historical applica-
tion and because it is sensitive to changes in water
quality (Plafkin and others, 1989). The index number is
affected by the number of species in a sample and the
distribution of individuals among those species (Klemm
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Table 6. Habitat evaluation scores using U.S. Environmental Protection Agency Rapid Bioassessment Protocols (RBP),

Guanella Pass study area

[Note: Site CC12 was not evaluated using RBP]

Site

Habltat parameter CC11 CC9 €C5 CC2 CC1 GCT GC2 GC5 GC7 GC8 GC10 GC11 DCI

Epifaunal substrate/available cover 20 18 19 19 20 20 18 20 15 19 18 18 138
Riffle quality 3 19 19 14 20 20 20 15 20 19 10 14 19
Embeddedness 18 19 19 10 20 20 17 17 19 20 20 20 20
Channel alteration 15 18 10 20 20 20 20 20 20 20 15 19 19
Sediment deposition 9 19 17 10 20 20 14 15 19 19 15 15 20
Frequency of riffles/velocity-depth combinations 9 10 15 18 19 15 15 18 19 19 16 19 20
Channel flow status 4 15 17 15 20 20 20 19 19 19 19 16 2
Bank vegetative protection, left bank 9 10 9 9 10 10 10 8 8 5 7 6 10
Bank vegetative protection, right bank 3 7 9 9 10 10 10 g8 10 10 2 5 10
Bank stability, left bank 8 9 8 9 10 10 10 7 10 8 9 7 10
Bank stability, right bank 4 7 8 9 10 10 10 3 10 10 7 5 8
Riparian vegetative zone width, left bank 9 9 10 7 10 8 10 5 8 1 8 5 10
Riparian vegetative zone width, right bank 4 4 10 8 10 8 8 5 g8 10 1 6 8
Total score 155 164 170 157 199 191 182 165 185 179 147 155 192

According to a habitat inventory report prepared
by the U.S. Department of Agriculture (USDA) Forest
Service, portions of the Geneva and Duck Creek
subbasins contain marginal riparian zones (Winters and
others, 1993). The USDA Forest Service study encom-
passed a much larger area than did the present study.
The USDA Forest Service study indicated that Duck
Creek had approximately 90 percent stable and vege-
tated banks consisting of willows and other shrubs. The
study also indicated that the lower Duck Creek site had
a high percentage of sand and silt in pool and glide
habitats, which were upstream from the GC5 sampling
area, indicating erosional impacts upstream from GCS5.
This fact could be due to beaver dams, which are occa-
sionally breached during spring runoff and act as sedi-
ment traps, and (or) sediment from the disused Geneva
Basin ski area. Active erosional areas also were identi-
fied near culverts.

The Geneva Creek habitat inventory determined
that suitable habitat for biotic communities was limited
on the left bank of Geneva Creek (Winters and others,
1993). The lack of habitat development may be due to
the present location of the road, which generally runs
parallel to Geneva Creek. Narrow strips of vegetation
(10-15 ft wide) stabilized the left bank near the Geneva
Creek Picnic Area. Recreational use on the right bank
affected the habitat minimally. This location is equiva-
lent to the GC11 site, which received a high habitat
score (155) in the Guanella Pass study (fig. 4).

Table 7. Slope and percent gradient for each site, Guanella
Pass study area

[ft/ft, foot per foot; %, percent]

. Slope %
Site (ft/f’:) gradient
CCl11 0.12 12
CC9 0.05 5.3
CC5 0.02 2
cC2 0.16 16
CC12 0.04 44
CCl1 0.16 16
GCl1 0.32 32
GC2 0.16 16
GC5 0.04 4
GC7 0.04 4
GC8 0.08 8
GC10 0.16 16
GCl11 0.03 2.7
DClI 0.07 6.7

Substrate Particle Size

Wolman pebble counts are useful for character-
izing the instream habitat (Wolman, 1954). Sites CCS5,
CC2, GC2, and DC1 had the highest percentage of
sand (0.062 to 2-mm diameter) and smaller (less than
0.062-mm diameter) particles (table 8). All three
of these sites are adjacent to gravel sections of the
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Table 8. Bed-material particle-size data from Wolman pebble counts at biological sampling sites, Guanella Pass study area

[>, greater than]

Percentage finer than indicated particle size in millimeters

Site >256 256 64 8 ) 2 1 05 0.25 0125 0.062
CCI1 9998 7298 4298 7.98 598 561 419 244 1.08 039 0.11
cCco 9991 9291 4691 5.91 491 447 3.91 3.17 2.08 1.08 032
CC5 99.53 9753  80.53 1453 1153 1036 9.19 8.18 6.53 408 14
cc2 99.64 8864 5164 1164  10.64 8.17 6.15 456 2.99 1.17 0.36
CcCl2 9935 9055 5115 365 3.65 352 2.92 23 181 1.26 0.56
ccl 100 93 40 0 0 0 0 0 0 0 0
GCl 99.96 8096  56.96 7.96 7.65 403 2.02 12 0.73 0.06 0
GC2 99.89 7989  35.89 9.89 9.89 7.29 459 3.01 1.93 0.81 022
GC5 99.64 7264 4464 7.64 6.64 638 6.03 5.8 3.15 1.59 0.59
GC7 99.81 9581  60.81 4.81 473 4.09 3.52 2.96 2.06 0.55 0
GCs8 99.99 8899  44.99 2.99 2.99 271 2.04 1.46 0.93 03 0.04
GCl0 9996 8196 3896 1.96 1.96 1.95 1.83 1.28 0.65 031 0.1
GCIl 999 71.9 28.9 2.9 2.9 2.56 2.13 154 097 0.67 0.27
DCI 9996 9396  54.96 9.96 9.96 8.52 6.06 418 2.41 051 0.08

Guanella Pass road. CC12 is located at a road runoff-
inflow point; however, particle-size distribution
samples did not indicate an abundance of particles less
than 2-mm diameter (3.52 percent). All of the sites had
at least 90 percent of bed material that was equal to or
greater than gravel-sized particles (greater than 2-mm
diameter). This result indicates that substrate at the
sampling sites generally was suitable for many macro-
invertebrates, which prefer coarse materials.

RESULTS OF MACROINVERTEBRATE
AND ALGAL DATA ANALYSES

Macroinvertebrates

Taxa Richness and Density. During the 3-year
study, 100 macroinvertebrate taxa were identified? from
streams in the Guanella Pass study area. The taxonomic
orders and number of taxa were Diptera (midges and
other true flies), 55; Ephemeroptera (mayflies), 12;
Plecoptera (stoneflies), 12; Trichoptera (caddisflies),
12; Coleoptera (beetles), 3; and others, 6. The number
of macroinvertebrate taxa in the Guanella Pass study
area and reference sites ranged from 3 (GC7, WY95)

ZMacroinvertebrates identified to family or genus level were
not included in totals of taxa if organisms of those particular taxa
also were identified to the genus or species level.

to 48 (GC10, WY96) taxa (fig. 5). Macroinvertebrate
densities ranged from 6.6 to 4,300 organisms/mz.

Site GC7 had the lowest macroinvertebrate density
during all 3 years (fig. 6). The sites with the highest
densities varied from year to year: GC5 in WY95;
GC1 and GCS5 in WY96; and CC11 and GC5 in WY97.
Although the density and taxa richness varied for each
year, the same general patterns were present from year
to year at many of the sites.

Shannon-Weaver Diversity Index. The index
values for macroinvertebrates are representative of
stream health and water quality; these values are
expected to decrease in the downstream direction as
contamination effects increase (Rosenberg and Resh,
1993). Guanella Pass streams did not follow this
general rule, which can be attributed in part to the
low primary productivity of headwater streams (Allan,
1995). Values in typical, uncontaminated mountain
streams range between 3.0 and 4.0, and contaminated
streams generally have values less than 1.0 (Ward and
Kondratieff, 1992). The Shannon-Weaver diversity
index was used to calculate diversity of the macroin-
vertebrate population at each site. Values ranged from
1.6 (GC7, WY95) to 4.5 (CC11 and DC1, WY96)
(fig. 7). Sites GC7 (WY95-97) and GC1 (WY96)
were the only sites that had a calculated value less than
or equal to 3.0. With the exception of site GC7, diver-
sity values on Guanella Pass were typical of values
that are expected to occur in mountainous areas.
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Percentage of Community Similarity (PS,).
PS_ describes the similarity of common taxa between
site pairs and gives weight to dominant taxa (Plafkin
and others, 1989). PS,. values ranged from 1 percent

(GC2 compared to GC1, WY95) to 97 percent
(CC1 compared to DC1, WY96, and GC11,
WY97) when all sites were compared to each
other (table 10).

Table 10. Percentage of community similarity of algal abundance at sites in the Guanella Pass study area, water years 1995-97

Site CC5 CcCo CC11 CC12 GC1 GC2 GC5 GC7 GC8 GC10 GC11
CCs 31 18 10 75 2 5 58 28 36 6
CC9 33 15 29 27 26 48 24 45 19
CC11 17 17 42 42 27 24 33 33
CC12 6 9 36 8 17 28 62
GCl1 4 57 21 31 2
GC2 23 17 11 8 29
GCs5 16 12 23 43
GC7 WATER YEAR 1995 23 36 13
GC8 38 14
GC10 11
GCl11

Site cci cc2 CC5 ccC9 cci GC1 GC2 GC5 GC7 GC8 GC10 GC11 DC1
Cl1 36 36 81 88 61 58 50 35 63 66 51 97
cC2 33 22 38 25 34 34 54 28 34 16 35
CCs 36 36 33 43 39 14 35 39 24 36
CC9 87 79 57 49 31 82 84 70 84
CC11 67 59 53 38 69 72 57 90
GC1 57 49 11 97 91 90 64
GC2 72 22 58 61 51 57
GC5 22 50 53 47 50
GC7 WATER YEAR 1996 14 16 2 35
GC8 93 87 66
GC10 82 69
GCl11 54
DC1

Site CC1 CccC2 CC5 cC9 ccn GC1 GC2 GC5 GC7 GC8 GC10 GC11 DC1
CC1 80 74 79 69 90 61 74 71 54 87 97 72
cC2 67 92 72 89 62 70 72 68 83 82 85
CCs 65 84 72 86 73 73 41 74 73 58
CC9 68 89 56 64 66 75 77 81 92
CC11 67 78 64 66 50 73 68 67
GC1 59 74 71 64 87 92 81
GC2 67 69 32 65 60 49
GC5 85 40 81 74 56
GC7 WATER YEAR 1997 32 78 72 58
GC8 53 57 82
GC10 87 69
GCl11 74
DC1
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SUMMARY AND CONCLUSIONS

Biological samples were collected from the
Guanella Pass study area during a 3-year period
(WY95-97) during summer, low-flow conditions.
The purpose of this study was to characterize biotic
conditions for streams in the Guanella Pass area prior
to proposed road-reconstruction activity. Biomoni-
toring was used to evaluate the overall quality of
streams because biological communities are sensitive
to short- and long-term changes in the environment.
The results from this study will be used as baseline
data for possible future studies in the area.

Specific conductance was relatively constant
during the 3-year period. The values for pH were
neutral in this study and showed little variation among
sites except at GC7 (pH 4.0-7.2). Suspended-sediment
concentrations were highest at CC2, which also had
the greatest range during the sampling period (0 to
greater than 1,000 mg/L). The highest turbidities
(500-1,000 NTU) were recorded at sites that were
adjacent to the road: CC2 and CCS5. Overall, nutrient
concentrations (nitrogen and phosphorus) were low at
all sites; thus, these are possible limiting factors for
primary productivity.

Metric Range of values (site, year)

Macroinvertebrate taxa 3 (GC7, WY95) to 48 taxa (GC10, WY96)
richness

Macroinvertebrate 6.6 (GC7, WY95) to 4,300 orgamisms/m2
density (GC1, WY96)
Shannon-Weaver 1.6 (GC7, WY95) to 4.5 (CC11 and DC1,
diversity for WY96)
macroinvertebrates
Ephemeroptera, 2 (GC7, WY95) to 20 (GC10, WY96;
Plecoptera, and GC8 and DC1, WY97)
Trichoptera (EPT)
taxa
Chironomids More numerous at CC1, GC1, GC2, GCS5,
WY96, than other sites
Algal density 306 cells/cm? (GC7, WY95) to more than
4.7 % 10% cells/cm? (GC10, WY96)
Algal biovolume 2.3 x 10 cells/em? (GC7, WY95) to more

than 4.6 x 10° cells/cm? (GCS, WY95)

1.8 (CC12, WY95) to 3.0 (CC9 and GCl,
WY96)

Pollution Tolerance
Index (PTI) for
diatoms

Percentage of sensitive 21 (CCS, WY97) to 97 (GC10, WY97)
diatoms

less than 0.5 (CC9, GC1, GC10, WY96;
CC9, GC1, GC8, WY97) to 13 (CC9,
WY95)

less than 5 to 24 (GC7, WY97)

Percentage of motile
diatoms

Percentage of acid-
tolerant diatoms

Differences in biotic conditions between
sites were few, with the exception of CC12 and
GC7. The differences observed between CC12 and
GC7 and the other sites can be accounted for when
the environmental factors, such as habitat, are exam-
ined. Because of its proximity to the road and the
relatively low gradient (4.4) of the stream reach,
site CC12 could be a potentially important monitoring
site during road construction. Future sampling could
include samples collected directly upstream and
downstream from the erosional area for comparison
with sites upstream and downstream from CC12.
This information could be used in conjunction
with the percentage of contributing road runoff to
predict how future construction might affect the
stream.

The GC7 site had the most degraded biological
condition, as indicated by macroinvertebrate and
algal metrics, when compared to other reference
sites in the Guanella Pass area. The downstream
effects of acid-sulfate weathering, which affects
GC7, are evident as far downstream as GC11. The
macroinvertebrate densities, algal densities, and
biovolumes are much higher at GC11 than at GC7;
however, GC11 does not seem to sustain a healthy
biotic community, according to the calculated metrics,
relative to the rest of the study area. Algal and macro-
invertebrate metrics may have overestimated stream
health at these sites because the biotic populations
were not abundant. Duck Creek (GC1, GC2, and
GC5) and Bruno Gulch (GC8), tributaries to Geneva
Creek (GC7 and GC11), have relatively healthy
community structures. The degraded condition of
Geneva Creek is probably due to natural effects
from natural acid-sulfate weathering, as opposed
to road effects. Although CC2 is located down-
stream from several sources of road runoff, the
biological community at this site does not seem
to be negatively affected.

Esthetically, there are some places, especially
below erosional areas, where riparian and instream
habitat are degraded, which indicates that the
erosion may cause some localized effects but may
not affect the overall health of the whole stream
system. According to the biotic metrics evaluated
during this study, the macroinvertebrate and algal
communities in the streams on Guanella Pass
are not degraded.
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MACROINVERTEBRATE AND
PERIPHYTON DATA







Table 11. Taxa and densities (number of organisms per square meter) of macroinvertebrates collected at biological sampling sites, WY95
[~ not found; data are reported in number of organisms per square meter rounded to 2 significant figures;
see Table 1 and Fig. 1 for site locations)

Site CC11 CC9 CC5 CC12 GC1 GC2 GC5 GC7 GC8 GC10 GC11
Date 9/1/95 8/24/95 8/31/95 8/30/95 8/29/95 8/26/95 8/28/95 8/28/95 B8/25/95 9/2/95 8/25/95
Time 1025 1100 1500 1005 1105 1506 1535 1305 1205 1500 1505
PHYLUM
CLASS
ORDER
Femily
Genus specles

PLATYHELMINTHES
TURBELLARIA - - - - - - - - - - -

NEMATODA 22 - 43 - - 86 43 - - - -

ANNELIDA
OLIGOCHAETA - 2.2 22 - - - - - - - -

ARTHROPODA
COLLEMBOLA - -- -- - - - - - - - -

ARACHNIDA
HYDRACARINA 8.6 22 - - - 1. - - 43 43, -

MALACOSTRACA
AMPHIPODA
Hyalellidas
Hyalella sp. - - -- - - - - -- - - -

INSECTA
EPHEMEROPTERA
Ameletidae
Ameletus sp. - - -- - -- 43 - -- - -- -

Baetidae
Acentrella sp. - - - -- - - 22 - - 22 -
Baetis sp. 39.  210. 19. 22, 30. 4.3 280. - 17. 170 62.

Ephemerellidas
Drunelia coloradensis 13. 6.5 43 4.3 8.6 86 - - 22 - 11.
Drunella doddsi - - - 22 - - 11. - 6.5 13. 11.
Ephemerella infrequens -- - - - - - - - - - -
Serratella tibialis - - - - - - - - - - -

Heptageniidae
Cinygmula sp. 7. 1. 13. 11. 41. 60. 200. - 75. 22 22
Epeorus deceptivus 29. 15. 4.3 4.3 86 - 17. - 6.5 - -
Epeorus longimanus 38. - - - -~ - 11. .- - 56. 8.6
Rithrogena robusta - 28. - 22 - - 26. - - 24. 88.

Leptophlebiidas
Paraleptophlebia sp. - - - - - - - - - - -

PLECOPTERA
Capniidae - - - 22 - - - - -- - -

Chloroperlidae
Alloperia sp. - - - - - - - -- - - -
Plumiperla diversa - 22 - - 62. - - - - - -
Suwallia sp. - - - - - - - - - - -
Sweltsa sp. 15. - - 15. 8.9 6.5 43 - 86 17 -

Leuctridae
Paraleuctra sp. - - - 22 - 43 - - 22 - -

Nemouridae
Zapada sp. 15. 41. - 15. 6.5 100. 2.2 22 11 - 2.2

Perlidas
Hesperoperla pacifica 22 - - - 13. - 43 - - 65. -

Perlodidae
Isoperla sp. - -- - - - - - - - - -
Kogotus modestus - - 22 - 4.3 2.2 65 - 43 - -
Megarcys signata -- 43 - - - - - -- - - -

4



Table 11. Taxa and densities (number of organisms per square meter) of

d at biok

[, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;

see Table 1 and Fig. 1 for sita locations})

Site
Date
Time
PHYLUM
CLASS
ORDER

Family

Genus specles

Taeniopterygidae
Doddsia occidentalis

TRICHOPTERA
Brachycentridae
Brachycentrus americanus

Glossosomatidae
Glossosoma sp.

Hydropsychidaa
Arctopsyche grandis

Hydroptilidae
Agraylea sp.

Limnephilidae

Rhyacophilidae
Rhyacophila alberta group
Rhyacophila angelita
Rhyacophila brunnea
Rhyacophila hyalinata
Rhyacophila pellisa (Pupae & Adults)
Rhyacophila verrula (Pupae & Adults)

Uenoidae
Neothremma sp.

COLEOPTERA
Eimidae
Heterlimnius corpulentus Adults andLarvae
Optioservus sp.
Staphylinidae larvae

DIPTERA
Blephariceridae
Agathon sp. Pupae
Bibiocephala grandis

Ceratopogonidae

Chironomidae
Boreochlus sp.
Boreoheptagyia sp.
Brilia sp.
Chaetocladius sp. Pupae
Corynoneura sp.
Cricotopus/Orthocladius sp.
Diamesa sp. Adults and Pupae
Eukieffenella sp. Adults and Pupae
Heleniella sp. Adults and Pupae
Heterotrissocladius sp.
Hydorbaenus sp.
Krenosmittia sp.
Limnophyes sp.
Macropelopia sp.
Metriocnemus sp.
Micropsectra sp. Adults and Pupae
Nanocladius sp.
Orthocladiinae Adults and Pupae
Orthocladius (Symposiocladius) lignicola
Pagastia sp. Adults and Pupae
Paracladopeima sp.

CCi1 CC9 CCs cCC12 GCt

1025 1100
22 22

- 22

27. -

- 13.

22. 4.3

43. -

84, -

- 22
22 -
22 9.

24, 6.8
4.3 6.8
65 -

- 23

1500

13.

1005

1105

pling sites, WY85--Continued

GC2 GC5 GC7 GC8 GC10 GC11
9/1/95 8/24/95 8/31/95 8/30/95 8/29/95 8/26/95 B/26/95 8/28/95 8/25/95 9/2/95 8/25/95

1505

22

15.

1535

1305

2.2

1205

22

llg

1500

17.

1505

15.



Table 11. Taxa and densities (number of organisms per square meter) of macroinvertebrates collected at biological sampling sites, WY95--Continued
[ not found; data are reported in number of organisms per square meter rounded to 2 significant figures;

see Table 1 and Fig. 1 for site locations)

Site
Date
Time
PHYLUM
CLASS
ORDER

Family

Genus specles

Parametriocnemus sp. Adults and Pupae

Paraphaenocladius sp.

Parothocladius sp. Adults and Pupae

Polypedilum sp.
Procladius sp.
Psectrocladius sp.
Pseudodiamesa sp.

Rheocricotopus sp. Adults and Pupae

Stempellina sp.

Stempellinella sp. Adults and Pupae
Tanytarsini Larvae Adults and Pupae

Thienemanniella sp.
Thienemannimyia group

Tvetenia sp. Adults and Pupae

Deuterophlebiidae
Deuterophlebia coloradensis

Dixidae
Dixella sp.

Empididae
Chelifera sp.
Clinocera sp.
Oreogeton sp.
Wiedemannia sp.

Psychodidae

Simuliidae

Prosimulium onychodactylum Adults and Pupae |

Simulium tuberosum Pupae

Simulium sp. Adults and Pupae

Tipulidae
Antocha sp.
Dicranota sp.
Hexatoma sp.
Limonia sp.
Molophilus sp.
Pedicia sp.
Rhabdomastix sp.

CCit

1025

CC9o

1100

2.2

CCs CCi2 GCt

1500

1105

GC2 GC5 GC7

1505

1535

1305

GC8 GCi10 GCi1
9/1/95 8/24/95 8/31/95 8/30/95 8/29/95 B/26/95 8/28/95 8/28/95 8/25/95 9/2/95 8/25/95
1005

1205

1500

6.5

1505

43



Table 12. Taxa and densities (number of organisms per square meter) of macroinvertebrates collected at biological sampling sites, WY96
[-, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;

see Table 1 and Fig. 1 for site locations)

Slte
Date
Time
PHYLUM
CLASS
ORDER

Femlly

Genus species

PLATYHELMINTHES
TURBELLARIA

NEMATODA

ANNELIDA
OLIGOCHAETA

ARTHROPODA
COLLEMBOLA
ARACHNIDA
HYDRACARINA

MALACOSTRACA
AMPHIPODA
Hyalellidae
Hyalella sp.

INSECTA
EPHEMEROPTERA
Amsletidas
Ameletus sp.

Bastidas
Acentrella sp.
Baetis sp.

Ephemersilidae
Drunella coloradensis
Drunella doddsi
Ephsmerelia infrequens
Serratella tibialis

Heptageniidas
Cinygmula sp.
Epeorus deceptivus
Epeorus longimanus
Rithrogena robusta

Leptophlebiidae
Paraleptophlebia sp.

PLECOPTERA
Capniidae

Chloroperiidas
Alloperia sp.
Plumiperla diversa
Suwallia sp.
Sweltsa sp.

Leuctridae
Paraleuctra sp.

Nemouridae
Zapada sp.

Perlidae
Hesperoperla pacifica

Perlodidae
Isoperla sp.
Kogotus modestus
Megarcys signata

CCit CC9 CC5 CC2 CCt GCt GC2 GC5 GC7 GC8 GC10 GCit DCi
8/16/96 6/14/96 8/14/96 B8/12/96 B/15/96 B8/13/96 8/13/96 B8/22/96 8/22/96 8/21/96 8/20/96 B8/20/96 8/9/96
1400 1030 1500 1200 1300 1150 1300 1530 1145 1500 1500 1000 1300

52, 65 22 22 - 9. 300. 160. - - 13, - 41,
4., 43 65 1. 17. 29 3. - - 22 19 22 1.
77. 65 39, 17. 32 590. 84, 30. 43 49. 410. 8.6 410.
- - - - - - - - - 43 - - -
65 - - - 22, 22, 500, 39. - 65 - - 22
86 - - 54. 8. - 30. 43 - 28 22 - -
120. 180.  95. 150. 110. 72 82 210 22 37. 97. 22 140,
43 19, 65 - 22, 36 22 - - 86 22 - 20.
49. 22 17. - 86 - - 30. - 240, 73 - 3.
- - - - 22 - 22 220, - - 22 - -
86 - 43 - - - -~ 43 - - - - 2.2
150. 120. 75. 99. 300. 370. 49. 110. -  120. 30 - 130
19. 180.  86. 120. 86 11. 19, 110. -  110. 75, - 230
65 - - - - - - - - 22 28 - 1.
60. 22. 43. 140. - 2. - 180. - 80. 4s0. 23. 84,
- 22 - 43 - 36 - 5. - - 3. - 22
200. 13 97. 200. 220. 560. 41. 75. -  240. 120 65 310.
65 - - 7. N 36 7. 43 - 86 15. - 120
200. 130. 28 95 67. 72. 150. 110, 22 95 o 22 120.
- - - - - 68. - 8. - - 86 65 -
- -~ 28 - 65 - 27 170. - - - - 22
30. 26 - 22 - 36 81 - - 2 2 65 54



Table 12. Taxa and densities (number of organisms per square meter) of
[--, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;

see Table 1 and Fig. 1 for site locations]

Site
Date
Time
PHYLUM
CLASS
ORDER

Femlly

Genus specles

Taeniopterygidae
Doddsia occidentalis

TRICHOPTERA
Brachycentridae
Brachycentrus americanus

Glossosomatidae
Glossosoma sp.

Hydropsychidae
Arctopsyche grandis

Hydroptilidae
Agraylea sp.

Limnephilidae

Rhyacophilidae
Rhyacophila alberta group
Rhyacophila angelita
Rhyacophila brunnea
Rhyacophila hyalinata
Rhyacophila pellisa (Pupae & Adults)
Rhyacophila verrula (Pupae & Adults)

Uenoidae

Neothrernma sp.

COLEOPTERA
Elmidae

Heterlimnius corpulentus Adults andLarvae

Optioservus sp.
Staphylinidae larvae

DIPTERA
Blephariceridae
Agathon sp. Pupae
Bibiocephala grandis

Ceratopogonidae

Chironomidae
Boreochlus sp.
Boreoheptagyia sp.
Brilla sp.
Chaetocladius sp. Pupae
Corynoneura sp.
Cricotopus/Orthocladius sp.
Diamesa sp. Adults and Pupae
Eukiefferiella sp. Adults and Pupae
Heleniella sp. Adults and Pupae
Heterotrissocladius sp.
Hydorbaenus sp.
Krenosmittia sp.
Limnophyes sp.
Macropelopia sp.
Metriocnemus sp.
Micropsectra sp. Adults and Pupae
Nanocladius sp.
Orthocladiinae Adults and Pupae
Orthocladius (Symposiocladius) lignicola
Pagastia sp. Adults and Pupae
Paracladopelma sp.

d at biological sampling sites, WY96--Continued

cci11 CC9 CC5 CC2 CC1 GC1 GC2 GC5 GC7 GC8 GC10 GCi1  DC1
BAG/96 B/14/96 B/14/96 B/12/96 8/15/96 B/13/96 B/13/96 BI22/96 8/22/96 BI21/96 BI20/96 BI20/96 8/9/96
1400 1030 1500 1200 1300 1150 1300 1530 1145 1500 1500 1000 1300
- 65 86 - - - - - - - 5. - 2.2
43 86 - 22 - - - - - - - - -
- - - - - - - 65 22 - 80. 37, -
- - - - 65 - 22 22 - - 43 - -
- 22 61 - - - - - - - - - -
20. 43 31 32 65 39. 86 18 - 30. 22 - 45
- 65 - - - - - - - - - - 23
49. 43 12, 14 - - - 210 - 47.  110. 11, 120.
5. - - - - - - - - - - - 34.
470, - 120 43 22 - 22 530. 22 200. 260. 43 32
- 22 - - - - 22 - - - - - -
90. 22 1. 22, 100. 14 19. 86 - 65 13. 43 86
4. - - 65. 170. - - - - 86 28 - 28.
52. 43 1. 22 - 11. 43 - - 43 - - 1.
22 - - 15. 30, 36 15. 22 - - 65 - -
19. 22 - 22 a7 36 58. 200 - 86 65 - 17.
- - - - - - - - - - 4, - 1.
43 65 65 - 22 54 19. 910 22 26 22 22 52
538 - 43 3. 13 14 52 - - 43 43 - 43
- - - - 22 - - 22 - - -
19. 22 22 22 19, - 160 22 - - 43 - 43
- - - - - 72 - - - - - - -
58. 43 65 17. 1200. 1900. 160. 13. - 30. 28 - 32.
19. - 13, 17, 9. 11. 15 69. - 22 43 -~ 100.
- - - - - 36 - 22 - - - - -
43 - - - 15, - 86 89. - 65 65 - 15.



Table 12. Taxa and densities (number of organisms par square meter) of macroinvertebrates collected at biological sampling sites, WY96--Continued
[~, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;

see Table 1 and Fig. 1 for site locations]

Site
Date
Time
PHYLUM
CLASS
ORDER

Familly

Genus species

Parametriocnemus sp. Adults and Pupae
Paraphaenocladius sp.
Parothocladius sp. Adults and Pupae
Polypedilum sp.

Procladius sp.

Psectrocladius sp.

Pseudodiamesa sp.

Rheocricotopus sp. Adults and Pupae
Stempeliina sp.

Stempeliinella sp. Adults and Pupae
Tanytarsini Larvae Adults and Pupae
Thienemannielia sp.
Thienemannimyia group

Tvetenia sp. Adults and Pupae

Deuterophlebiidae
Deuterophlebia coloradensis

Dixidae
Dixella sp.

Empididae
Chelifera sp.
Clinocera sp.
Oreogeton sp.
Wiedemannia sp.

Psychodidae

Simuliidae
Prosimulium onychodactylum Adults and Pupae ]
Simulium tuberosum Pupae
Simulium sp. Adults and Pupae

Tipulidae
Antocha sp.
Dicranota sp.
Hexatorna sp.
Limonia sp.
Molophilus sp.
Pedicia sp.
Rhabdomastix sp.

cc1

1400

cCc9 CCs5 ccC2

1030

1500

cc1

1300

GC1

1150

GC2 GC5 GC7

1300

43

1530

28.

22

43

22

1145

GC8 GC10 GC1t DCt
8/16/96 8/14/96 8/14/96 8/12/96 8/15/96 8/13/96 8/13/96 8/22/96 8/22/96 8/21/96 8/20/96 8/20/96 8/9/96
1200

1500

1500

1000 1300

46



Table 13. Taxa and densities (number of organisms per square meter) of macroi brates c d at biological sampling sites, WY97
[, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;
see Table 1 and Fig. 1 for site locations]

Site CC11 CC9 Cc5 cc2 CC1 GC1 GC2 GC5
Date 8/4/97 8/6/97 8/7/97 8/7/97 B/B/9T B/15/97 8/15/97 8/14/97
Time 1300 1200 1415 1145 1330 1130 1430 1515
PHYLUM
CLASS
ORDER
Family
Genus specles

PLATYHELMINTHES
TURBELLARIA 58. 34. . - 6.5 25, 380. 30.

NEMATODA 65 - 2.2 43 - - 24, 19.

ANNELIDA
OLUGOCHAETA 90. 26. 6.5 39. 15. 100. 88. 69.

ARTHROPODA
COLLEMBOLA - - - - - - - -

ARACHNIDA
HYDRACARINA 6.5 22 - 65 - - 65 -

MALACOSTRACA
AMPHIPODA
Hyaleliidae
Hyalella sp. - - -- - - - - .

INSECTA
EPHEMEROPTERA
Ameletidae
Ameletus sp. 22 - - 22 - - 13. -

Baetidae
Acentrelia sp. - - - - - - - -
Batis sp. 250. 250. 220. 120. 120. 39. 47. 150.

Ephemerellidae
Drunella coloradensis 1. 1. - 22 15, 3.6 6.5 6.5
Drunella doddsi 120. 43 15, 71 - - - 62.
Ephemerelia infrequens - - - - - - - -
Serratella tibialis 30. - 13. -- - - - -

Heptageniidae
Cinygmula sp. 290. 240. 80. 230. 170. 140. 170. 200.
Epeorus deceptivus 15.  170. 28. 80. 39. - - 15.
Epeorus longimanus 110. - - - - - - -
Rithrogena robusta 15. 8.6 8.6 24, 17. 18. - 28.

Leptophlebiidae
Paraleptophiebia sp. - - - - - 3.6 - -

PLECOPTERA
Capniidas . - - - - - 43 -

Chloroperlidae
Alloperia sp. - - -~ -- -~ - 24. -
Plumiperla diversa - - - 32 10. 25. 37. 9.6
Suwallia sp. - - - 6.3 5.1 -- - -
Sweltsa sp. 230. 52. 71. 200. 300. 530. 565. 70.

Leuctridae
Paralguctra sp. 65 - - 4.3 50. - 22. --

Nemouridae
Zapada sp. 130. 125, - 150. 95. 50. 190. 26.

Perlidae
Hesperoperla pacifica - - - - - 25. - 13.

Perlodidae
Isoperla sp. - 13. - - - - 22 -
Kogotus modestus 14, 4.3 8.6 - 11. - 6.5 13.
Megarcys signata 21. 13. - 15. - 3.6 22 -

47

GC7

1

3.

22

6.5

6.5

22
22

GC8 GC10 GC11 DC1
8/14/97 8/19/97 8/5/97 8/13/97 8/13/97
1130

1330

w8R

.1
230.

4.3

43

2.2
8.6
15.

1300

69.

140.
110.

13.

1100 1210
- 47,
- 24,

8.6 160.
22 -
22 -
130. 140
2.2 17.
15 4.3
24. 310.
24, 100.
- 22
13. 65.
- 36.
- 62,
- 9.8
- 180.
- 6.5
43 100.
- 10.
2.2 28.



Table 13. Taxa and densities (number of organisms per square meter) of macroinvertebretes collected at biological sampling sites, WY97--Continued
{--, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;
see Table 1 and Fig. 1 for site locations)

Site CC11 CC9 CC5 CC2 CC1 GC1 GC2 GCS GC7 GC8 GC10 GC11 DC1
Date 8/4/97 8/6/97 8/7/97 8/7/97 8/8/97 8/15/97 8/15/97 8/14/97 8/14/97 8/19/97 8/5/97 8/13/97 8/13/97
Time 1300 1200 1415 1145 1330 1130 1430 1515 1130 1330 1300 1100 1210
PHYLUM
CLASS
ORDER
Family
Genus specles

Taeniopterygidae
Doddsia occidentalis -- - - - - - - - - - - - -

TRICHOPTERA
Brachycentridas
Brachycentrus americanus 22 - - - - - - - - - - - -

Glossosomatidae 86 - - - - - - -- - - - - -
Glossosoma sp. - - - - - - - 58. - - - - -

Hydropsychidae
Arctopsyche grandis - - - 6.5 - - -~ - - - 11. 22. -

Hydroptilidae
Agraylea sp. - -- - 22 - - - - - - - - -

Limnephilidae -- - - - - - 4.3 - - - - - --

Rhyacophilidae
Rhyacophila alberta group -- 25 - - - - - - - - - - -
Rhyacophila angelita -- - -- - - - - - - - - 13. -
Rhyacophila brunnea 64, 10. 43 23. 24, - 22 - - 74 12, - 2.5
Rhyacophila hyalinata - - - - - - - 2.8 - 25 - - 10.
Rhyacophila pellisa (Pupae & Adults) 44, 10. - 18. 6. 16. 4.3 86. 4.3 74. 44, - 61.
Rhyacophila verrula (Pupae & Adults) - 75 - - - 54 - 83 - 25 - - 10.

Uenoidae
Neothremma sp. 110. - - - - - 13. - 22 - - - 86.

COLEOPTERA
Elmidae
Heterlimnius corpulentus Adults andLarvae 290, - 26. 2.2 22 - - 330. 28. 84. 260. 6.5 30.
Optioservus sp. - - - - - - - 108 - - - - -
Staphylinidae larvae - - - - - - - - - - - - -

DIPTERA

Blephariceridae
Agathon sp. Pupae - 15. - -- - - - - - - - 2.2 -
Bibiocephala grandis - - - - - - - - - - - - -

Ceratopogonidae 34. - - 6.5 "13. 11. - 15. - - 54, - -

Chironomidae
Boreochlus sp. - - - - - - - - - - - - -
Boreoheptagyia sp. - - - - - - - - - - - - -
Briffa sp. - - 23 - - - - - - - . - -
Chastocladius sp. Pupae 22. - - - - - - - - - -- - -
Corynoneura sp. - 2.4 23 - 6.6 5.6 - 4.4 - - - - -
Cricotopus/Orthocladius sp. - 12. - 8.6 6.6 39. 22. 150, 2.2 - - 22. 9.3
Diamesa sp. Adults and Pupae - 24 - 22 2.2 - - - - - - - -
Eukiefferielia sp. Adults and Pupae 19. 26. 45 30. 24. 5.6 3.1 200 - 19. - 15 -
Heleniella sp. Adults and Pupae 19. 4.8 6.7 86 - - - 100. - 23 2.2 - 9.3
Heterotrissocladius sp. - - - - - - - - - - - -- -
Hydorbaenus sp. - - - - - - - - - - - - o
Krenosmittia sp. - - - - - 11. - - - - - - -
Limnophyes sp. - - - - - - - - - - - - -
Macropelopia sp. - - - - -- - - - - - - - -
Metriocnemus sp. - - - - - - - - - - - - -
Micropsectra sp. Adults and Pupae 190. 76. 43. 66. 50. 50, 22 79. 15 7. 99 - 28.
Nanocladius sp. - - - - 2.2 - - 13. - - - - -
Orthocladiinae Adults and Pupae 43 - 23 2.2 6.6 - 12. 1. - - 8.6 25 -
Orthocladius (Symposiociadius) lignicola - - - - - - - - - - - - -
Pagastia sp. Adults and Pupae 13. 12. - 22 22 - - 100. - 58. - - 39.
Paracladopeima sp. - -- - - -~ - - - - - - - -



Tabla 13. Taxa and densities (number of organisms per square meter) of macroinvertebrates collected at biological sampling sites, WY97--Continued

[, not found; data are reported in number of organisms per square meter rounded to 2 significant figures;

see Table 1 and Fig. 1 for site locations}]

Site
Date
Time
PHYLUM
CLASS
ORDER

Family

Genus species

Parametriocnemus sp. Adults and Pupae

Paraphaenocladius sp.

Parothocladius sp. Adults and Pupae

Polypedilum sp.
Procladius sp.
Psectrocladius sp.
Pseudodiamesa sp.

Rheocricotopus sp. Adults and Pupae
Stempeliina sp.

Stempellinella sp. Adults and Pupae
Tanytarsini Larvae Adults and Pupae

Thienemanniella sp.
Thienemannimyia group

Tvetenia sp. Adults and Pupae

Deuterophlebiidae
Deuterophlebia coloradensis

Dixidae
Dixella sp.
Empididae
Chelifera sp.
Clinocera sp.

Oreogeton sp.
Wiedemannia sp.

Psychodidae

Simuliidae

Prosimulium onychodactylum Adults and Pupae |

Simulium tuberosum Pupae

Simulium sp. Adults and Pupae

Tipulidae
Antocha sp.
Dicranota sp.
Hexatoma sp.
Limonia sp.
Molophilus sp.
Pedicia sp.
Rhabdomastix sp.

CCit CC9 CC5 CC2 CCt

1300 1200 1415 1145 1330
- 7. 9 - -
43 33 67 - -
B
- - - 13 -

- 22 - - -
- 22 - - -
11, 32 - 43 65
-1 - - -
22 65 - 22 -

- - - 15 -
- 13, - - -
- - - 22
- - 22 - -

GC1 GC2 GC5 GC7 GC8 GC10 GCi1  DCt
8/4/97 8/6/97 8/7/97 8/7/97 8/8/97 8/15/97 §/15/97 8/14/97 8/14/97 &/19/97 8/5/97 8/13/97 8/13/97
1130 1430 1515 1130 1330 1300 1100 1210
- - - - - 22, 5 -
- - 66 - - 34, 25 -
- - - - - 7. - -
- 62 31, - - 22 - -
- - -~ - - 13, - -
28. 93 77, - 7. - - 35
~ 93 - - - - - -
" - 97. - 14. 43, - -
- - - - - - 65 -
150. 1. 65 - - 2. - 43.
R P - - - 13, - -
- - 43 - - 43 - 11.
200.  47. 47 65 100. 17. - 88.
- 65 17. 75 47, 71 5. -
- 3. - - - - - -
- 6 - - 22 - - 43
36 3 - - - - - -
- - - - - - 86 -
- 3. - - - - - -

49



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95

[ no data; A, abundance as cells per cm? B, biovolume as um® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site CC5 CCs ccs cC9 cct1t
Date 8/30/95 8/30/95 8/24/95 8/24/95 9/1/35
Time 1510 1510 1100 1100 1010
A B A B A
DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um) - - - - -
(undet coccoid 3-5um) - - - - -
(undet filamentous) sp. - - 14. 2,000. -
(undet) sp. - - - - -
Chaetophoraceae
Stigeoclonium lubricum - - - - -

Desmidiaceae
Clostenium acerosum - - - - -

Closterium littorale - - - - 730.

Closterium moniliferum - - 3.4 48,000. -

Closterium sp. - - -

Cosmarium botrytis - - - - -

Staurastrum punctulatum - - -

Staurastrum sp. - - - - -
Microsporaceae

Microspora pachyderma - - -

Microspora sp. - - - - -
Ulotrichaceae

Ulothrix sp. - - - - -

Ulothrix zonata - - - - -
Ulvaceae

Schizomeris leibleinii - - - - 96,000.

Zygnemataceae
Spirogyra sp. - - - - -
CHRYSOPHYTA - Golden and yellow-green, including diatoms
Achnanthaceae

Achnanthes bioreti - - - - 430.

Achnanthes chlidanos - - -- - -
Achnanthes conspicua - - - - -
Achnanthes deflexa 24 490. - - -
Achnanthes detha - - - - -
Achnanthes exilis - - - - -
Achnanthes flexella - - - - -

Achnanthes grana - - - - 690.

Achnanthes laevis - - - - -
Achnanthes lanceolata - - - - -
Achnanthes lapidosa 24 490. - - -

Achnanthes lapponica - - - - 620.

Achnanthes lewisiana - - - - -
Achnanthes luthen - - - - -
Achnanthes marginulata - - - - -

Achnanthes microcephala - - - - 2,000.

Achnanthes nodosa - - - - -
Achnanthes saxonica - - - - -
Achnanthes subtomoides - - - - -
Achnanthes trinodis - . - - -
Achnanthes ventralis - - - - -
Achnanthidiaceae - - -

Achnanthidium affine - - - - 4,005.2

Achnanthidium biporomum 8.2 1,100. - . -
Achnanthidium clevei rostratum - - - - -
Achnanthidium exiguum - - - - -

Achnanthidium lanceolatum 34. 4,000. 13. 1,600. 637.2
Achnanthidium lanceolatum dubium 14. 1,000. - - -
Achnanthidium minutissimum 310. 24,000. 200. 15,000. 136,396.6
Achnanthidium pusillum - - - - 751.2

Amphiphleuraceae
Frustulia rhomboides - - - - -
Frustulia vulgaris - - - - -
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cCt11
9/1/95
1010

130,000.

140,000.

124,000.

480,000.

75,000.
10,000,000,
57,000.



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[, no data; A, abundance as cells per cm’; B, biovolume as um® per centimeter squared; um, micron; undet, undetermined;

>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations}

Site
Date
Time

DIVISION
Family

Genus species

CHLOROPHYTA - Green algae

(undet coccoid >10um)
(undet coccoid 3-5um)
(undet filamentous) sp.
(undet) sp.

Chaetophoraceae

Stigeoclonium lubricum

Desmidiaceae

Clostenium acerosum
Closterium littorale
Closterium moniliferum
Closternium sp.
Cosmarium botrytis
Staurastrum punctulatum
Staurastrum sp.

Microsporaceae

Microspora pachyderma
Microspora sp.

Ulotrichaceae

Ulothrix sp.
Ulothrix zonata

Ulvaceae

Schizomeris leibleinii

Zygnemataceae

Spirogyra sp.

cC12 CcC12
8/30/95 8/30/95
1000 1000
A B

CHRYSOPHYTA - Golden and yellow-green, including dlatoms
Achnanthaceae

Achnanthes bioreti
Achnanthes chlidanos
Achnanthes conspicua
Achnanthes deflexa
Achnanthes detha
Achnanthes exilis
Achnanthes flexella
Achnanthes grana
Achnanthes laevis
Achnanthes lanceolata
Achnanthes lapidosa
Achnanthes lapponica
Achnanthes lewisiana
Achnanthes lutheri
Achnanthes marginulata
Achnanthes microcephala
Achnanthes nodosa
Achnanthes saxonica
Achnanthes subtomoides
Achnanthes trinodis
Achnanthes ventralis

Achnanthidiaceae

Achnanthidium affine
Achnanthidium biporomum
Achnanthidium clevei rostratum
Achnanthidium exiguum
Achnanthidium lanceolatum
Achnanthidium lanceolatum dubium
Achnanthidium minutissimum
Achnanthidium pusillum

Amphiphleuraceae

Frustulia rhomboides
Frustulia vulgaris
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GC1
8/29/95
1100
A

3.6

GC1
8/29/95
1100
B

GC2 GC2
8/26/95 8/26/95
1500 1500
A B
45.  1,000,000.
68 3,700.
68, 8,100.



Table 14. Taxa and densities of periphyton collected at biclogical sampling sites, WY95--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um3 per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um)
(undet coccoid 3-5um)
(undet filamentous) sp.
(undet) sp.
Chaetophoraceae
Stigeoclonium lubricum
Desmidiaceae
Closterium acerosum
Closterium littorale
Closterium moniliferum
Closterium sp.
Cosmarium botrytis
Staurastrum punctulatum
Staurastrum sp.
Microsporaceae
Microspora pachyderma
Microspora sp.
Ulotrichaceae
Ulothrix sp.
Ulothnix zonata
Ulvaceae
Schizomeris leibleinii
Zygnemataceae
Spirogyra sp.

GC5
8/28/95
1510
A

170.

CHRYSOPHYTA - Golden and yellow-green, including diatoms

Achnanthaceae
Achnanthes bioreti
Achnanthes chlidanos
Achnanthes conspicua
Achnanthes deflexa
Achnanthes detha
Achnanthes exilis
Achnanthes flexella
Achnanthes grana
Achnanthes laevis
Achnanthes lanceolata
Achnanthes lapidosa
Achnanthes lapponica
Achnanthes lewisiana
Achnanthes lutheri
Achnanthes marginulata
Achnanthes microcephala
Achnanthes nodosa
Achnanthes saxonica
Achnanthes subtomoides
Achnanthes trinodis
Achnanthes ventralis

Achnanthidiaceae
Achnanthidium affine
Achnanthidium biporomum
Achnanthidium clevei rostratum
Achnanthidium exiguum
Achnanthidium lanceolatum

Achnanthidium lanceolatum dubium

Achnanthidium minutissimum

Achnanthidium pusillum
Amphiphleuraceae

Frustulia rhomboides

Frustulia vulgaris

70.
260.
23,000.
120.

70.
140.

GC5

150,000.
1,300.

580,000.

30,000,000.
3,800,000.

4,500,000,000.

4,300,000.

55,053,132.5

8,200.
19,000.
1,800,000.
9,300.

160,000.
480,000.
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GC7 GC7
8/28/95 8/28/95
1300 1300
A B
32 500.

2 60.

2 15.
18. 1,300.
42 320.

GC8

8/25/95

1200

13.

240.

GC8
8/25/95
1200



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[, no data; A, abundance as cells per cm?, B, biovolume as pm® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations;

Site GC10 GC10 GC11 GC11
Date 9/2/95 9/2/95 8/25/95 8/25/95
Time 1600 1600 1500 1500
A B A B

DIVISION

Family

Genus species

CHLOROPHYTA - Green algae

(undet coccoid >10um) - - - -
{undet coccoid 3-5um) - - - -
(undet filamentous) sp. - - - -
(undet) sp. - - - -
Chaetophoraceae
Stigeoclonium lubricum - - - -
Desmidiaceae
Closterium acerosum - - - -
Clostenium littorale - - - -
Closterium moniliferum - - - -
Closterium sp. - - - -
Cosmanum botrytis - - - -
Staurastrum punctulatum - - - -
Staurastrum sp. - - - -
Microsporaceae
Microspora pachyderma - - - -
Microspora sp. - - - -
Ulotrichaceae
Ulothrix sp. - - - -
Ulothrix zonata - - - -
Ulvaceae
Schizomeris leibleinii - - - -
Zygnemataceae
Spirogyra sp. - - - -
CHRYSOPHYTA - Golden and yellow-green, including diatoms
Achnanthaceae
Achnanthes bioreti - - - -
Achnanthes chlidanos - - - -
Achnanthes conspicua - - - -
Achnanthes deflexa - - - -
Achnanthes detha - - - -
Achnanthes exilis - - - -
Achnanthes flexella - - - -
Achnanthes grana - - - -
Achnanthes laevis - - - -
Achnanthes lanceolata - - - -
Achnanthes lapidosa - - - -
Achnanthes lapponica - - - -
Achnanthes lewisiana - - - -
Achnanthes luthen - - - -
Achnanthes marginulata - - - -
Achnanthes microcephala - - - -
Achnanthes nodosa - - - -
Achnanthes saxonica - - - -
Achnanthes subtomoides - - - -
Achnanthes trinodis - - - -
Achnanthes ventralis - - - -
Achnanthidiaceae
Achnanthidium affine - - - -
Achnanthidium biporomum - - - -
Achnanthidium clevei rostratum - - - -
Achnanthidium exiguum - - - -
Achnanthidium lanceolatum - - 14, 1,700.
Achnanthidium lanceolatum dubium - - - -
Achnanthidium minutissimum 200. 15,000. 730. 55,000.
Achnanthidium pusillum - - - .
Amphiphleuraceae
Frustulia rhomboides - - - -
Frustulia vulgans - - - -

53



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[~, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared; um, micron; undet, undetermined;

>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus specles

Aulacoseiraceae
Aulacoseira alpigena
Aulacoseira ambigua
Aulacosira distans
Aulacoseira italica
Aulacoseira italica tenuissima
Aulacoseira lacustris
Bacillariaceae
Denticula elegans
Denticula tenuis
Hantzschia amphioxys
Nitzschia acicularis
Nitzschia amphibia
Nitzschia dissipata
Nitzschia dissipata media
Nitzschia fonticola
Nitzschia frustulum
Nitzschia frustulum perminuta
Nitzschia frustulum subsalina
Nitzschia hungarica
Nitzschia inconspicua
Nitzschia kuetzingiana
Nitzschia liebethruthii
Nitzschia linearis
Nitzschia palea
Nitzschia paleacea
Nitzschia romana
Nitzschia sociabilis
Nitzschia subtilis
Brachysiraceae
Brachysira brebissonii
Brachysira vitrea
Catenulaceae
Amphora ovalis
Amphora ovalis pediculus
Amphora perpusilla
Amphora submontana
Cocconeidaceae
Cocconeis diminuta
Cocconeis pediculus
Cocconeis placentula
Cocconeis placentula euglypta
Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumensis
Cymbellaceae
Cymbella affinis
Cymbella amphicephala
Cymbella aspera
Cymbella brehmii
Cymbella cesatii
Cymbella cistula
Cymbella cuspidata
Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbella gracilis
Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbella hustedtii

CcCs

8/30/95

1510

A

9.2

24

24

6.8

6.8

24
6.8
24

CC5

8/30/95

54

1510
B

Ccc9
8/24/95
1100

A

13.
13.

13.

13.

68.

27.

cc9
8/24/95
1100
B

CCit
9/1/95
1010

CC11
9/1/95
1010

2,000,000.
707,000.

210,000.

33,000,000.
1,100,000.
980,000.

1,900,000.
7,100,000.
40,000.



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[, no data; A, abundance as cells per cm?; B, biovolume as pm® per centimeter squared; um, micron; undet, undetermined,

>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseiraceae

Aulacoseira alpigena

Avulacoseira ambigua

Aulacosira distans

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceae

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglypta

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumensis
Cymbellaceae

Cymbella affinis

Cymbella amphicephala

Cymbella aspera

Cymbella brehmii

Cymbella cesatii

Cymbella cistula

Cymbella cuspidata

Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbella gracilis

Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbella hustedtii

cc12
8/30/95
1000

A

CcCt2
8/30/95

55

1000
B

GC1t

8/29/95

1100
A

3.6

7.4

GC1
8/29/95
1100
B

GC2
8/26/95
1500

GC2
8/26/95
1500



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um° per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Tabie 1 and Figure 1 for site locations]

Site GC5 GCS GC7 GC7 GC8 GC8
Date 8/28/95 8/28/95 8/28/95 8/28/95 8/25/95 8/25/95
Time 1510 1510 1300 1300 1200 1200
A B A B A B
DIVISION
Family
Genus species
Aulacoseiraceae
Aulacoseira alpigena 7.500. 1,200,000. - - - -
Aulacoseira ambigua 380. 28,000. 8 60. 6 45.
Aulacosira distans - - - . . -
Aulacoseira italica 3,500. 720,000. - - - -
Aulacoseira italica tenuissima . 380. 150,000. - - - -
Aulacoseira lacustris 9,100. 3,600,000. - - - -

Bacillariaceae
Denticula elegans - - - - - -
Denticula tenuis - - - - - -
Hantzschia amphioxys 63. 710,000. - - - -
Nitzschia aciculanis - - - - - ..
Nitzschia amphibia - - 2 34, - -
Nitzschia dissipata - - - - - .
Nitzschia dissipata media - - - - - -
Nitzschia fonticola - - - - - -

Nitzschia frustulum 1,900. 180,000. .6 55. - -
Nitzschia frustulum perminuta 460. 26,000. - - - -
Nitzschia frustulum subsalina 250. 19,000. - - - -

Nitzschia hunganca - - - - - -
Nitzschia inconspicua - - . - - -
Nitzschia kuetzingiana 290. 20,000. 1.4 97. 3. 210.
Nitzschia liebethruthii - - - - - -
Nitzschia lineans - - - - - .
Nitzschia palea - - - - - .
Nitzschia paleacea - - - . - -
Nitzschia romana - - - - - -
Nitzschia sociabilis 140. 33,000. - - - -
Nitzschia subtilis 120. 120,000. - - - -
Brachysiraceae
Brachysira brebissonii - - - - - -
Brachysira vitrea - - - - - -
Catenulaceae
Amphora ovalis - - - - . -
Amphora ovalis pediculus 1,000. 700,000: - - - -
Amphora perpusilla 1,400, 100,000. 1. 75. - -
Amphora submontana - - - - - -
Cocconeidaceae
Cocconeis diminuta - - - - - .
Cocconeis pediculus - - 6 640. - -
Cocconeis placentula - - - - - -
Cocconeis placentula euglypta 140. 40,000. 1. 280. - -
Cocconeis placentula lineata 420. 180,000. - - - -
Cocconeis placentula pseudolineata - - - - - -
Cocconeis thumensis - - - - - -
Cymbellaceae
Cymbella affinis - - - - - -
Cymbella amphicephala - - - - - .
Cymbella aspera - - - - - -
Cymbella brehmii 470. 28;000. - - - -
Cymbella cesatii 460. 160,000. - - - .-
Cymbella cistula - - - - - -
Cymbella cuspidata 360. 1,400,000. - - -- -
Cymbella cymbiformis - - - - - -
Cymbella cymbiformis nonpunctata - - - - - -
Cymbella gracilis - - - . - -
Cymbella hauckii - - - - - -
Cymbella heteropleura subrostrata - - - - - .
Cymbella hustedtii - - - - - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95-Continued
[~ no data; A, abundance as cells per cm?; B, biovolume as um?® per centimeter squared; pm, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations’

Site GC10 GC10 GC11 GC11
Date 9/2/95 9/2/95 8/25/95 8/25/95
Time 1600 1600 1500 1500
A B A B
DIVISION
Family
Genus species
Aulacoseiraceae
Aulacoseira alpigena 16. 2,600. 5.2 870.
Aulacoseira ambigua - - - -
Aulacosira distans - - - =
Aulacoseira italica 16. 3,200. - -

Aulacoseira italica tenuissima - - - -
Aulacoseira lacustris - - - -
Bacillariaceae
Denticula elegans - - - -
Denticula tenuis - .
Hantzschia amphioxys 16. 180,000. - -
Nitzschia acicularis - - - -
Nitzschia amphibia - - - .
Nitzschia dissipata - - - -
Nitzschia dissipata media - - - -
Nitzschia fonticola - - - -
Nitzschia frustulum - - - -
Nitzschia frustulum perminuta 16. 870. 1.6 89.
Nitzschia frustulum subsalina 31. 2,300. - -
Nitzschia hungarica - - - -
Nitzschia inconspicua - - - -
Nitzschia kuetzingiana 31. 2,200. - -
Nitzschia liebethruthii - - - -
Nitzschia linearis - - - -
Nitzschia palea - - - -
Nitzschia paleacea - - - -
Nitzschia romana - - - -
Nitzschia sociabilis - - - -
Nitzschia subtilis - - - -
Brachysiraceae
Brachysira brebissonii 16. 2,000. - -
Brachysira vitrea - - 3.4 260.
Catenulaceae
Amphora ovalis - - - -
Amphora ovalis pediculus - - - -
Amphora perpusilla 16. 1,200. - -
Amphora submontana - - - -
Cocconeidaceae
Cocconeis diminuta - - - -
Cocconeis pediculus - - - -
Cocconeis placentula - - - -
Cocconeis placentula euglypta 16. 4,400. - -
Cocconeis placentula lineata - - - -
Cocconeis placentula pseudolineata - - - -
Cocconeis thumensis - - - -
Cymbellaceae
Cymbella affinis 16. 7.500. - -
Cymbella amphicephala - - - -
Cymbella aspera 16. 180,000. - -
Cymbella brehmii - - - -
Cymbella cesatii - - - -
Cymbella cistula - - - -
Cymbella cuspidata - - - -
Cymbella cymbiformis - - - -
Cymbella cymbiformis nonpunctata - - - -
Cymbella gracilis - - - -
Cymbella hauckii - - - -
Cymbella heteropleura subrostrata - - - -
Cymbella hustedtii - - - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[--, no data; A, abundance as celis per cm?; B, biovolume as pm® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site CC5 CC5s cco ccs cCt1 cc11
Date 8/30/95 8/30/95 8/24/95 8/24/95 9/1/95 9/1/95
Time 1510 1510 1100 1100 1010 1010
A B A B A B
DIVISION
Family
Genus species

Cymbella lunata - - - - 1,200. 380,000
Cymbella lanceolata - - - - - -
Cymbella microcephala - - - - 620. 23,000.
Cymbella minuta - - - - - -
Cymbella minuta latens - - - - - .
Cymbella minuta silesiaca 78. 38,000. 13. 6,400. 5,800. 2,800,000.
Cymbella naviculiformis 14. 18,000. 13. 18,000. 1,300. 1,700,000.
Cymbella proxima - - - - - -
Cymbella reichardtii - - - - - -
Cymbella tumida - - - - - -
Cymbella turgidula 6.2 5,500. - - 11,000. 9,500,000.
Encyonema minutum 187. 64,000. 110. 37,000. 31,000.  11,000,000.
Encyonema muelleri 14. 13,000. 27. 25,000. - -
Placoneis placentula - - = - - -
Diadesmidaceae
Luticola cohnii - - 13. 4,100. - -
Diploneidaceae
Diploneis bombus - - - - - -
Diploneis elliptica - - - - 430. 3,400,000.
Diploneis oblongella - - - - 64. 220,000.
Epithemiaceae
Rhopalodia gibba - - - - - -
Rhopalodia gibba ventricosa - - 13. 68,000. - .
Eunotiaceae
Eunotia arcus - - - - - -
Eunotia bilunaris - - - - - .
Eunotia exigua - - 13. 1,400. 330. 34,000.
Eunotia flexuosa - - - - - -
Eunotia formica - - - - . -
Eunotia implicata - - - - - -
Eunotia minor - - - - - -

Eunotia musicola tridentula - - - - - -
Eunotia pectinalis minor 24 620. 27. 7,000. 470. 120,000.
Eunotia pectinalis undulata - - - - - -
Eunotia praerupta - - - - - -
Eunotia tenella - - - - 1,400. 130,000.

Fragilariaceae
Asterionella formosa - - - - - -

Diatoma anceps - - 27. 30,000. 130. 140,000.
Diatoma heimale - - - - - -
Diatoma mesodon - - 81. 65,000. 1,900. 1,500,000.

Diatoma tenue - - - - - -
Diatoma vulgare - - - - - -
Diatomella balfouniana - - - - - -
Fragilaria brevistriata - - - - - -
Fragilana brevistnata inflata - - - - 6,300. 150,000.
Fragilaria capucina - - - - - -
Fragilana capucina mesolepta - - - - - -
Fragilana capucina rumpens - - - - - -
Fragilaria construens binodis - - - - - -

Fragilaria construens pumila 76. 9,600. - - 46,000. 5,800,000.
Fragilana construens venter - - - - 1,900. 86,000.
Fragilaria nitzschioides - - - - - -
Fragilaria pinnata - - - - - -

Fragilaria pinnata acuminata - - - - - -
Fragilania pinnata lancettula 20.

Fragilana vaucheriae 46. 8,800. 110. 21,000. 37,000.  7,000,000.
Fragilania virescens clavata - - - - - -
Fragilana virescens exigua - - - - - -
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Table 14. Taxa and derisities of periphyton collected at biological sampling sites, WY95--Continued
[~ no data; A, abundance as cells per cm? B, biovolume as um® per centimeter squared; pm, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations}

Site CC12 Cc12 GCt GCt GC2 GC2
Date 8/30/95 8/30/95 8/29/95 8/29/95 8/26/95 8/26/95
Time 1000 1000 1100 1100 1500 1500
A B A B A B
DIVISION
Family
Genus species

Cymbella lunata - - - - - -
Cymbella lanceolata - - - - - -
Cymbella microcephala - - - - - -
Cymbella minuta - - - . . -
Cymbella minuta latens - - - - - -
Cymbella minuta silesiaca - - - - 140, 65,000.
Cymbella naviculiformis 9. 12,000. - - - -
Cymbella proxima - - - - - -
Cymbella reichardtii - = - -
Cymbella tumida - - - - - -
Cymbella turgidula - - - - - -
Encyonema minutum 76. 26,000. 3.6 1,300. 270. 1,300.
Encyonema muellen - - - - - -
Placoneis placentula - - - - - -
Diadesmidaceae
Luticola cohnii - - - - - -
Diploneidaceae
Diploneis bombus - - - . - -
Diploneis elliptica - - - - - -
Diploneis oblongella - - - - - -
Epithemiaceae
Rhopalodia gibba 6. 75,000. - - - -
Rhopalodia gibba ventricosa - - - - - -
Eunotiaceae
Eunotia arcus - - - - - -
Eunotia bilunaris - - - - - -
Eunotia exigua - - - - - -
Eunotia flexuosa - - - - - -
Eunotia formica - - - - - -
Eunotia implicata - - - - - -
Eunotia minor - - - - - -
Eunotia musicola tridentula - - - - - -
Eunotia pectinalis minor 6. 1,500. - - - -
Eunotia pectinalis undulata - - - - - -
Eunotia praerupta - - - - - -

Eunotia teneffa - - - - 68. 6,200.
Fragilariaceae

Asterionella formosa - - - - - -

Diatoma anceps - - - - 200. 230,000.

Diatoma heimale - - - - - -

Diatoma mesodon - - - - 440. 350,000.

Diatoma tenue - - - - - -
Diatoma vulgare - - - - - -
Diatomella balfouriana - - - - - -
Fragilaria brevistriata - - - - - -
Fragilana brevistriata inflata - - - - - -
Fragilana capucina - - - - - -
Fragilaria capucina mesolepta - - - - - -
Fragilana capucina rumpens - - - - - -
Fragilaria construens binodis - - - - - -
Fragilaria construens pumila - - - - 200. 26,000.
Fragilaria construens venter - - - - - -
Fragilaria nitzschioides - - - - - -
Fragilana pinnata - - - - - -
Fragilaria pinnata acuminata - - - - - -
Fragilaria pinnata lancettula - - - - - -
Fragilaria vaucheriae 140. 27,000. - - 8,900.  1,700,000.
Fragilaria virescens clavata - - - - - -
Fragilaria virescens exigua - - - - - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[--, no data; A, abundance as cells per cm’; B, biovolume as um?® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC5 GCS GC7 GC7 GC8
Date 8/28/95 8/28/95 8/28/95 8/28/95 8/25/95
Time 1510 1510 1300 1300 1200
A B A B A
DIVISION
Family

Genus species

Cymbella lunata - - - - -
Cymbella lanceolata - - - - -
Cymbella microcephala - - - -- -
Cymbella minuta - - - - -
Cymbella minuta latens 2,100. 380,000. - - -
Cymbella minuta silesiaca 1,200. 580,000. 4 190.
Cymbella naviculiformis 1,300. 1,700,000. - - -
Cymbella proxima - - - - -
Cymbella reichardtii - - - - -
Cymbella tumida - - - - -
Cymbella turgidula 250. 220,000. - - -
Encyonema minutum 23,000. 3,700,000. 1.4 500.
Encyonema muelleri - - - - -
Placoneis placentula 41. 48,000. - - -
Diadesmidaceae
Luticola cohnii 69. 21,000. - -
Diploneidaceae
Diploneis bombus - - 2 1,700. -
Diploneis elliptica 360. 2,800,000. - - -
Diploneis oblongella - - - - -
Epithemiaceae
Rhopalodia gibba - - - - -
Rhopalodia gibba ventricosa - - - - -
Eunotiaceae
Eunotia arcus - - - - -
Eunotia bilunaris - - - -
Eunotia exigua - - 21. 2,200. -
Eunotia flexuosa - - 2 1,400. -
Eunotia formica - - - - -
Eunotia implicata - - - - -
Eunotia minor - - - - -
Eunotia musicola tridentula - - - . -
Eunotia pectinalis minor - - 2 52. -
Eunotia pectinalis undulata - - - - -
Eunotia praerupta - - - . -
Eunotia tenella 61. 5,600. 2 18. -
Fragilariaceae
Asterionella formosa - - §
Diatoma anceps 280. 310,000. - - -
Diatoma heimale - - - - -
Diatoma mesodon 2,300. 1,800,000. 1.1 870.
Diatoma tenue - - - - -
Diatoma vulgare - - - - -
Diatomella balfouriana - - - - -
Fragilaria brevistriata - - - - -
Fragilaria brevistnata inflata 1,100. 26,000. - - -
Fragilaria capucina - - - - -
Fragilaria capucina mesolepta - - - - -
Fragilaria capucina rumpens - - - - -
Fragilaria construens binodis 6,300. 250,000. - -- -
Fragilaria construens pumila 22,000. 2,800,000. - - -
Fragilaria construens venter 1,800. 81,000. - - -
Fragilana nitzschioides - - - - -
Fragilaria pinnata - - - - -
Fragilana pinnata acuminata - - - - -
Fragilaria pinnata lancettula 63. 560. - - -

22

12.6

4.6

Fragilaria vaucheriae 14,000. 2,600,000. 19. 3,700. 84.

Fragilaria virescens clavata 140. 470,000. - - -
Fragilaria virescens exigua 500. 1,800. - - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95-—-Continued

[--, no data; A, abundance as cells per cm? B, biovolume as um3 per centimeter squared; pm, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations;

Site GC10 GC10 Ge1l GC11
Date 9/2/95 9/2/95 8/25/95  8/25/95
Time 1600 1600 1500 1500
A B A B
DIVISION
Family

Genus species

Cymbella lunata - - - -
Cymbella lanceolata - - \.. -
Cymbella microcephala - - - -
Cymbella minuta - - - -
Cymbella minuta latens - - - -
Cymbella minuta silesiaca 63. 30,000. - -
Cymbella naviculiformis - - - -
Cymbella proxima - - - -
Cymbella reichardtii - - - -
Cymbella tumida 16. 42,000. - -
Cymbella turgidula 16. 14,000. - -
Encyonema minutum 220. 75,000. 28. 9,600.
Encyonema muelleri - - - -
Placoneis placentula - - . -
Diadesmidaceae
Luticola cohnii - - - -
Diploneidaceae
Diploneis bombus - - - .
Diploneis elliptica 16. 120,000. - -
Diploneis oblongella - - - -
Epithemiaceae
Rhopalodia gibba - - - -
Rhopalodia gibba ventricosa - - - -
Eunotiaceae
Eunotia arcus - - - -
Eunotia bilunaris - - - -
Eunotia exigua - - 34 360.
Eunotia flexuosa - - - -
Eunotia formica - - - -
Eunotia implicata - - - .
Eunotia minor - - - -
Eunotia musicola tridentula - - - .

Eunotia pectinalis minor 31. 8,100. - -
Eunotia pectinalis undulata - - - -
Eunotia praerupta 31 130,000. - -

Eunotia tenella - - - -
Fragilariaceae
Asterionella formosa - - 34 82.
Diatoma anceps - - - -
Diatoma heimale - - - -
Diatoma mesodon - - - -
Diatoma tenue - - - -
Diatoma vulgare - - - -
Diatomella balfouriana 16. 35,000. - -
Fragilaria brevistriata - - - -
Fragilaria brevistriata inflata - - 3.4 80.
Fragilaria capucina - - - -
Fragilaria capucina mesolepta - - - -
Fragilaria capucina rumpens - - - -
Fragilaria construens binodis - - - -
Fragilaria construens pumila 16. 2,000. - -
Fragilaria construens venter - - 7. 320.
Fragilaria nitzschioides - - - -
Fragilaria pinnata - - . -
Fragilaria pinnata acuminata - - - -
Fragilaria pinnata lancettula - - - -
Fragilaria vaucheriae 31. 6,000. 110. 21,000.
Fragilaria virescens clavata - = - -
Fragilaria virescens exigua - - - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as pm® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site CCs CCs cco CcC9 CC11 CC11
Date 8/30/95 8/30/95 8/24/95 8/24/95 9/1/95 9/1/95
Time 1510 1510 1100 1100 1010 1010
A B A B A B
DIVISION
Family
Genus species

Fragilariforma virescens - - - - - -

Hannaea arcus 19. 15,000. 81. 64,000. 6,600. 5,200,000.
Hannaea arcus amphioxys - - 13. 0 - -
Martyana martyi - - - - 330. 94,000.
Meridion circulare 12. 460. 54, 2,100. 1,200. 49,000.
Meridion circulare constrictum - - 13. 18,000. 620. 840,000.
Pseudostaurosira brevistriata 21. 2,100. 13. 1,300. 33,000. 3,300,000.

Pseudostaurosira robusta - - - - - -
Staurosira construens - - - - - -

Staurosirella leptostauron 110. 52,000. - - 32,000.  16,000,000.
Staurosirella pinnata 250. 28,000. 13. 1,500. 71,000. 8,000,000.
Synedra acus - - - - - -
Synedra minuscula 12. 470. - - 430. 17,000.
Synedra rumpens - - 41, 5,000. - -

Synedra rumpens familiaris - - - - - -
Synedra rumpens fragilarioides - - - - - -

Synedra rumpens meneghiniana - - - - 450. 61,000.
Synedra tenera - - - - - -
Synedra ulna 15. 130,000. - - 12,000.  100,000,000.
Synedra ulna oxyrhynchus 23. 41,000. - - - -
Gomphonemataceae
Gomphoneis eriense 24. 93,000. - - - -
Gomphoneis herculeana 24 13,000. - -- - -
Gomphonema acuminatum - - - - 1,300. 1,600,000.
Gomphonema angustatum 180. 61,000. - - 55,000. 19,000,000.
Gomphonema angustatum productum - - - - 2,800. 1,700,000.

Gomphonema angustatum sarcophagus - - - - - -
Gomphonema brebissonii - - - - - -
Gomphonema cf. clevei 150. 20,000. - - 2,000. 260,000.
Gomphonema gracile - - - - - -
Gomphonema grunowii 17. 13,000. - - 260. 190,000.
Gomphonema intricatum 438 6,700. - - - -
Gomphonema minutum - - - - - -
Gomphonema olivaceoides hutchinsoniana 24 270. - - - -
Gomphonema olivaceum 130. 31,000. - - - -
Gomphonema olivaceum var. minutissimum - - - - - -
Gomphonema parvulum 850. 130,000. 140. 20,000. 40,000. 6,000,000.
Gomphonema pumilum - - - - - -
Gomphonema subclavatum - - - - - -
Gomphonema truncatum capitatum - - - - - -
Reimeria sinuata 1,100. 250,000. 27. 6,300. 30,000.  6,900,000.
Naviculaceae

Caloneis bacillum 14. 5,700. - - - -
Caloneis ventricosa truncatula - - - - 64. 72,000.
Didymosphenia geminata - - - - - -
Navicula abiskoensis 14. 14,000. - - - -
Navicula arvensis - - - - - -
Navicula atomus - - - - - -
Navicula bryophila - - - - 620. 49,000.
Navicula capitata - - - - - -
Navicula cincta - - - - - -
Navicula confervacea - - - - - -
Navicula contenta biceps - - - - - -
Navicula cryptocephala - - - - - -
Navicula decussis - - - - . -
Navicula detenta - - - - - -
Navicula elginensis - - - - - -
Navicula gallica perpusilia - - - - - -
Navicula ignota acceptata - - - - - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[ no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Tabie 1 and Figure 1 for site locations]

Site CC12 CC12 GCt1 GC1 GC2 GC2
Date 8/30/95 8/30/95 8/29/95 8/29/95 8/26/95 8/26/95
Time 1000 1000 1100 1100 1500 1500
A B A B A B
DIVISION
Family
Genus species

Fragilariforma virescens - - - - - -

Hannaea arcus 12, 9,500. 36 2,900. 410.  320,000.
Hannaea arcus amphioxys - - - - - -
Martyana martyi - - - - - -
Meridion circulare 6. 240. - - 440. 17,000,
Meridion circulare constrictum - - - - - -
Pseudostaurosira brevistriata - - - - 68. 6,700.

Pseudostaurosira robusta - - - - - -
Staurosira construens - - - - . -

Staurosirella leptostauron - - - - 68. 33,000.
Staurosirella pinnata 12. 1,400. 11. 1,300. - -
Synedra acus - - - - - -
Synedra minuscula - - - - - -
Synedra rumpens - - - - 170. 21,000.

Synedra rumpens familiaris - - - - - -
Synedra rumpens fragilarioides - - - - - -
Synedra rumpens meneghiniana - - - - - -
Synedra tenera - - - - - -
Synedra ulna - - - - - -
Synedra uina oxyrhynchus - - - - - -
Gomphonemataceae
Gomphoneis eriense - - - - - -
Gomphoneis herculeana - - - - - -
Gomphonema acuminatum 6. 7,000. 7.4 8,700. - -
Gomphonema angustatum 6. 2,100. 15. 5,200. 34, 12,000.
Gomphonema angustatum productum - - - - - -
Gomphonema angustatum sarcophagus - - - - - -
Gomphonema brebissonii - - - - - .

Gomphonema cf. clevei 6. 770. 7.4 950. - -
Gomphonema gracile - - - - - -
Gomphonema grunowii 3. 2,300. - - - -
Gomphonema intricatum - - 3.6 5,000. - -

Gomphonema minutum - - - - - -
Gomphonema olivaceoides hutchinsoniana - - - - - -
Gomphonema olivaceum - - - - - .
Gomphonema olivaceum var. minutissimum - - - - - -
Gomphonema parvulum 940. 140,000. 97. 14,000. 1,700.  250,000.
Gomphonema pumilum - - - - - -
Gomphonema subclavatum 33. 23,000. - - - -
Gomphonema truncatum capitatum - - - - - -
Reimeria sinuata 370. 85,000. 510. 120,000. 68. 16,000.
Naviculaceae
Caloneis bacillum - - - - - -
Caloneis ventricosa truncatula - - - - - -
Didymosphenia geminata - - - - - -
Navicula abiskoensis - - . - . -
Navicula arvensis - - - - - -
Navicula atomus - - - - - -
Navicula bryophila - - - - - -
Navicula capitata - - - - - -
Navicula cincta - - - - - -
Navicula confervacea - - - - - -
Navicula contenta biceps - - - - - -
Navicula cryptocephala - - - - - -
WNavicula decussis - - - - . -
Navicula detenta - - - - . -
Navicula elginensis - - - - . : -
Navicula gallica perpusilla - - - - . -
Navicula ignota acceptata - - - - - -



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY85--Continued

{--, no data; A, abundance as cells per cm?; B, biovolume as pm® per centimeter squared; wm, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Fragilariforma virescens
Hannaea arcus

Hannaea arcus amphioxys
Martyana martyi

Meridion circulare

Meridion circulare constrictum
Pseudostaurosira brevistnata
Pseudostaurosira robusta
Staurosira construens
Staurosirella leptostauron
Staurosirella pinnata
Synedra acus

Synedra minuscula

Synedra rumpens

GCS

8/28/9

1510
A

5

GCS5
8/28/95
1510
B

3,500,000.

2,600,000.

4,900.
92,000.
25,000.

GC7
8/28/95
1300
A

1.8

GC7
8/28/95
1300
B

GCs
8/25/95
1200

Synedra rumpens familians 130.
Synedra rumpens fragilarioides 1,200. 284,000. - - -
Synedra rumpens meneghiniana - - - - -
Synedra tenera - - 0.2 150. -
Synedra ulna 63.
Synedra ulna oxyrhynchus - - - - -
Gomphonemataceae

Gomphoneis eriense - - - - -
Gomphoneis herculeana - - - - -
Gomphonema acuminatum 83.
Gomphonema angustatum 1,900.
Gomphonema angustatum productum 1,000.
Gomphonema angustatum sarcophagus - - - - -
Gomphonema brebissonii - - - - -
Gomphonema cf. clevei 1,400.
Gomphonema gracile - - - - -
Gomphonema grunowii - - 6 450. -
Gomphonema intricatum 83.
Gomphonema minutum - - - - -
Gomphonema olivaceoides hutchinsoniana 330.
Gomphonema olivaceum - - - -

Gomphonema olivaceum var. minutissimum - - - - -
Gomphonema parvulum
Gomphonema pumilum - - - - -
Gomphonema subclavatum - - - - -
Gomphonema truncatum capitatum - - - - -
Reimena sinuata 1,400,000. - -

Naviculaceae

Caloneis bacillum 350. 140,000. 2 83. -
Caloneis ventricosa truncatula - - 2 230. -
Didymosphenia geminata - - - - -
Navicula abiskoensis - - - - -
Navicula arvensis - - - - -
Navicula atomus - - - - -
Navicula bryophila - - . - -
Navicula capitata - - - - --
Navicula cincta 260.
Navicula confervacea - - - - -
Navicula contenta biceps 130.
Navicula cryptocephala 250.
Navicula decussis - - - - -
Navicula detenta - - - - -
Navicula elginensis - - - - -
Navicula gallica perpusilla - - - - -
Navicula ignota acceptata - - - - -
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4.6

1.4

14

4.6

42,

3.8

29,

20.

GCs
8/25/95
1200

160.

180.



Tabie 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[-~, no data; A, abundance as cells per cm? B, biovolume as pm® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations;

Site
Date
Time

DiVISION
Family
Genus species

Fragilariforma virescens
Hannaea arcus
Hannaea arcus amphioxys
Martyana martyi
Meridion circulare
Mendion circulare constrictum
Pseudostaurosira brevistriata
Pseudostaurosira robusta
Staurosira construens
Staurosirella leptostauron
Staurosirella pinnata
Synedra acus
Synedra minuscula
Synedra rumpens
Synedra rumpens familiaris
Synedra rumpens fragilarioides
Synedra rumpens meneghiniana
Synedra tenera
Synedra ulna
Synedra ulna oxyrhynchus

Gomphonemataceae
Gomphoneis eriense
Gomphoneis herculeana
Gomphonema acuminatum
Gomphonema angustatum
Gomphonema angustatum productum
Gomphonema angustatum sarcophagus
Gomphonema brebissonii
Gomphonema cf. clevei
Gomphonema gracile
Gomphonema grunowii
Gomphonema intricatum
Gomphonema minutum
Gomphonema olivaceoides hutchinsoniana
Gomphonema olivaceum
Gomphonema olivaceum var. minutissimum
Gomphonema parvulum
Gomphonema pumilum
Gomphonema subclavatum
Gomphonema truncatum capitatum
Reimeria sinuata

Naviculaceae
Caloneis bacillum
Caloneis ventricosa truncatula
Didymosphenia geminata
Navicula abiskoensis
Navicula arvensis
Navicula atomus
Navicula bryophila
Navicula capitata
Navicula cincta
Navicula confervacea
Navicula contenta biceps
Navicula cryptocephala
Navicula decussis
Navicula detenta
Navicula elginensis
Navicula gallica perpusilla
Navicula ignota acceptata

GC10
9/2/95
1600
A

GC10
9/2/95
1600
B

160,000.

6,400.
18,000.
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GC11
8/25/95
1500
A

GC11
8/25/95
1500
B



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

{-- no data; A, abundance as celis per cm?, B, biovolume as pm® per centimeter squared; um, micron; undet, undetermined;

>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Navicula ignota palustris
Navicula lanceolata
Navicula luzonensis
Navicula minima

Navicula minuscula
Navicula minuscula muralis
Navicula mutica

Navicula paucivisitata
Navicula pelliculosa
Navicula pseudoscutiformis
Navicula pupula

Navicula pupula capitata
Navicula pupula mutata
Navicula pusilla

Navicula radiosa

Navicula radiosa tenella
Navicula rhynchocephala

Navicula rhynchocephala germainii

Navicula salinarum

Navicula salinarum intermedia
Navicula secreta apiculata
Navicula seminulum

Navicula subminuscula
Navicula subtilissima
Navicula sp. 1 ans hdsn
Navicula tantula

Navicula tenelloides

Navicula tripunctata schizonemoides

Navicula variostnata
Navicula virnidula rostellata
Neidium affine
Pinnulariaceae
Pinnularia abaujensis linearis
Pinnularia appendiculata
Pinnulania biceps
Pinnularia borealis
Pinnularia intermedia
Pinnularia major
Pinnularia mesolepta
Pinnularia microstauron
Pinnularia nodosa
Pinnulana obscura
Pinnulana stomatophora
Pinnularia subcapitata
Pinnularia sudetica
Rhoicospheniaceae
Rhoicosphenia abbreviata
Sellaphoraceae
Sellaphora laevissima
Sellaphora pupula
Sellaphora pupula rectangularis
Sellaphora seminulum
Stauroneidaceae
Stauroneis anceps
Stauroneis phoenicenteron
Stauroneis smithii
Stephanodiscaceae
Cyclotella atomus
Cyclotella meneghiniana

CCs
8/30/95
1510
A

24.

2.4

82

CCs
8/30/95
1510
B

CCo
8/24/95
1100

A

27.

27.

CC9
8/24/95
1100
B

cci1
9/1/95
1010

cc11
9/1/95
1010

3,100,000.
130,000.

360,000.
170,000.

31,000.



Table 14. Taxa and densities of periphyton collected at biclogical sampling sites, WY35--Continued

[, no data; A, abundance as cells per cm’; B, biovolume as um?® per centimeter squared; um, micron; undet, undetermined;

>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Navicula ignota palustris
Navicula lanceolata
Navicula luzonensis
Navicula minima
Navicula minuscula
Navicula minuscula muralis
Navicula mutica
Navicula paucivisitata
Navicula pelliculosa
Navicula pseudoscutiformis
Navicula pupula
Navicula pupula capitata
Navicula pupula mutata
Navicula pusilla
Navicula radiosa
Navicula radiosa tenella
Navicula rhynchocephala
Navicula rhynchocephala germainii
Navicula salinarum
Navicula salinarum intermedia
Navicula secreta apiculata
Navicula seminulum
Navicula subminuscula
Navicula subtilissima
Navicula sp. 1 ans hdsn
Navicula tantula
Navicula tenelloides
Navicula tripunctata schizonemoides
Navicula vanostrata
Navicula vindula rostellata
Neidium affine
Pinnulariaceae
Pinnulana abaujensis linearis
Pinnularia appendiculata
Pinnulania biceps
Pinnularia borealis
Pinnularia intermedia
Pinnularia major
Pinnularia mesolepta
Pinnularia microstauron
Pinnularia nodosa
Pinnulana obscura
Pinnularia stomatophora
Pinnularia subcapitata
Pinnularia sudetica
Rhoicospheniaceae
Rhoicosphenia abbreviata
Sellaphoraceae
Sellaphora laevissima
Sellaphora pupula
Sellaphora pupula rectangularis
Sellaphora seminulum
Stauroneidaceae
Stauroneis anceps
Stauroneis phoenicenteron
Stauroneis smithii
Stephanodiscaceae
Cyclotella atomus
Cyclotella meneghiniana

cC12
8/30/95
1000
A

55.

CCt2
8/30/95

67

1000
B

2,300.

GC1

8/29/95

1100
A

3.6

GC1
8/29/95
1100
B

GC2
8/26/95
1500

68.

68.

GC2
8/26/95
1500



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um° per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site
Date
Time

DIVISION
Family
Genus species

Navicula ignota palustris
Navicula lanceolata
Navicula luzonensis
Navicula minima

Navicula minuscula
Navicula minuscula muralis
Navicula mutica

Navicula paucivisitata
Navicula pelliculosa
Navicula pseudoscutiformis
Navicula pupula

Navicula pupula capitata
Navicula pupula mutata
Navicula pusilla

Navicula radiosa

Navicula radiosa tenella
Navicula rhynchocephala

Navicula rhynchocephala germainii

Navicula salinarum

Navicula salinarum intermedia
Navicula secreta apiculata
Navicula seminulum

Navicula subminuscula
Navicula subtilissima

Navicula sp. 1 ans hdsn
Navicula tantula

Navicula tenelloides

Navicula tripunctata schizonemoides

Navicula variostriata
Navicula viridula rostellata
Neidium affine
Pinnulariaceae
Pinnularia abaujensis linearis
Pinnularia appendiculata
Pinnularia biceps
Pinnulana borealis
Pinnularia intermedia
Pinnularia major
Pinnularia mesolepta
Pinnularia microstauron
Pinnularia nodosa
Pinnularia obscura
Pinnularia stomatophora
Pinnularia subcapitata
Pinnularia sudetica
Rhoicospheniaceae
Rhoicosphenia abbreviata
Sellaphoraceae
Sellaphora laevissima
Sellaphora pupula
Sellaphora pupula rectangularis
Sellaphora seminulum
Stauroneidaceae
Stauroneis anceps
Stauroneis phoenicenteron
Stauroneis smithii
Stephanodiscaceae
Cyclotella atomus
Cyclotella meneghiniana

GC5
8/28/95
1510
A

GC5
8/28/95
1510
B

670,000.

2,000,000.
510,000.
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GC7
8/28/95
1300
A

GC7
8/28/95
1300
B

GC8
8/25/95
1200
A

GCs
8/25/95
1200
B



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[~ no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations’

Site GC10 GC10 GC11 GC11
Date 9/2/95 9/2/95 8/25/95 8/25/95
Time 1600 1600 1500 1500
A B A B
DiVISION
Family
Genus species
Navicula ignota palustris - - - -

Navicula lanceolata - - - -
Navicula luzonensis - - - -
Navicula minima 16. 560. - -
Navicula minuscula - - - -
Navicula minuscula muralis - - - -
Navicula mutica - - - -
Navicula paucivisitata - - - .
Navicula pelliculosa - - - -
Navicula pseudoscutiformis - - - -
Navicula pupula - - - -
Navicula pupula capitata - - - -
Navicula pupula mutata - - - -
Navicula pusilla 16. 45,000. - -
Navicula radiosa 47. 140,000. - -
Navicula radiosa tenella - - - -
Navicula rhynchocephala - - - -
Navicula rhynchocephala germainii - - - -
Navicula salinarum - - - -
Navicula salinarum intermedia - - - -
Navicula secreta apiculata - - - -
Navicula seminulum - - - -
Navicula subminuscula - - - -
Navicula subtilissima - - - -
Navicula sp. 1 ans hdsn - - - -
Navicula tantula - - - -
Navicula tenelloides - - - -
Navicula tripunctata schizonemoides - - - -
Navicula variostriata - - - -
Navicula viridula rostellata - = - -
Neidium affine - - - -
Pinnulariaceae
Pinnulana abaujensis linearis - - - -
Pinnularia appendiculata - - - -
Pinnularia biceps - -- - -
Pinnularia borealis - - - -
Pinnularia intermedia 47. 25,000. - -
Pinnularia major - - - -
Pinnularia mesolepta - - - -
Pinnularia microstauron - - - -
Pinnularia nodosa - - - -
Pinnulana obscura - - - -
Pinnularia stomatophora - -
Pinnularia subcapitata - -
Pinnularia sudetica - -
Rhoicospheniaceae
Rhoicosphenia abbreviata - - - .-
Sellaphoraceae
Sellaphora laevissima - - - -
Sellaphora pupula -- - . -
Sellaphora pupula rectangularis . - - -
Sellaphora seminulum - - - -
Stauroneidaceae
Stauroneis anceps - - - -
Stauroneis phoenicenteron 16. 180,000. - -
Stauroneis smithii - - - -
Stephanodiscaceae
Cyclotella atomus - - - -
Cyclotella meneghiniana 63. 41,000. - -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um“ per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Cyclotella ocellata
Cyclotella pseudostelligera
Cyclotella stelligera
Tabellariaceae
Tabellaria flocculosa
Thalassiosiraceae
Thalassiosira pseudonana
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um)
(undet coccoid)
(undet) sp.
Chroococcaceae
Chroococcus sp.
Oscillatoriaceae
Hydrocoleum brebissonii
Lyngbya sp. 1 (ansfwa)
Oscillatoria sp. 1 (ansfwa)
Rivulariaceae
Amphithrix janthina
Calothrix parietina
EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinelia violacea

Undetermined flagellated form

CC5
8/30/95
1510
A

6.8

5,300.
210.

17,000.

CCs

8/30/95

3,1

1510
B

91,000.
12,000.

00,000.

cco

530.

cco ccti
8/24/95 9/1/95
1100 1010
B A
- 850.
- 4,800.
- 3,600,
- 550,000
- 60,000,
980. -
3,100. 200,000.
- 830.

CCt1
9/1/95
1010

82,000.

670,000.
50,000,000.
660,000.

1,200,000.

70



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[~ no data; A, abundance as cells per cm’; B, biovolume as um® per centimeter squared; gm, micron; undet, undetermined;

>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations}

Site
Date
Time

DIVISION
Family
Genus species

Cyclotella ocellata
Cyclotella pseudostelligera
Cyclotella stelligera
Tabellariaceae
Tabellana flocculosa
Thalassiosiraceae
Thalassiosira pseudonana
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um)
(undet coccoid)
(undet) sp.
Chroococcaceae
Chroococcus sp.
Oscillatoriaceae
Hydrocoleum brebissonii
Lyngbya sp. 1 (ansfwa)
Oscillatona sp. 1 (ansfwa)
Rivulariaceae
Amphithrix janthina
Calothrix parietina
EUGLENOPHYTA - Euglenolds
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flagellated form

CcC12 CcC12
8/30/95 8/30/95
1000 1000
A B
720 12,000
120. 11,000.
3,500. 39,000.

GC1
8/29/95
1100
A

GC1
8/29/95
1100
B

GC2
8/26/95
1500

A

16,000.

28,000.

GC2
8/26/95
1500

1,500,000.

300,000.

14l



Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued

[--, no data; A, abundance as cells per cm? B, biovolume as p.m“ per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC5 GCs GC7 GC7 GC8 GC8
Date 8/28/95 8/28/95 8/28/95 8/28/95 8/25/95 8/25/95
Time 1510 1510 1300 1300 1200 1200
A B A B A B
DIVISION
Family
Genus species

Cyclotella ocellata - -

Cyclotella pseudostelligera 69. 2,700. - - - -

Cyclotella stelligera - - - - - -
Tabellariaceae

Tabellaria flocculosa 860. 11,000. 1.8 22, 1.4 17.
Thalassiosiraceae

Thalassiosira pseudonana - - - - - -

CYANOPHYTA - Blue-green algae

(undet coccoid 3-5um) 1,500. 26,000. - - 2,500. 44,000.

(undet coccoid) - - - - 31, 11,000.

(undet) sp. - - - - - -
Chroococcaceae

Chroococcus sp. - - - - 190. 36,000.
Oscillatoriaceae

Hydrocoleum brebissonii 25,000. 2,300,000. - - - -

Lyngbya sp. 1 (ansfwa) 84,000. 910,000. - - - -

Oscillatoria sp. 1 (ansfwa) - - - - - -
Rivulariaceae

Amphithrix janthina - - 170. 1,000. 490. 2,800.

Calothrix parietina - - - - - -

EUGLENOPHYTA - Euglenoids

Euglenaceae

Trachelomonas hispida 250. 2,400,000. - - - -
Trachelomonas volvocina 250. 200,000. - - - -
(undet) sp. - - - - - -
RHODOPHYTA - Red Algae
Chantransiacea

Audouinella violacea - - - - - -

Undetermined flagellated form - - - . . -
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Table 14. Taxa and densities of periphyton collected at biological sampling sites, WY95--Continued
[--, no data; A, abundance as cells per cmz; B, biovolume as um‘"' per centimeter squared; um, micron; undet, undetermined;
>, greater than; densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations;

Site
Date
Time

DIVISION
Family
Genus species

Cyclotella ocellata
Cyclotella pseudostelligera
Cyciotella stelligera
Tabellariaceae
Tabellaria flocculosa
Thalassiosiraceae
Thalassiosira pseudonana
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um)
(undet coccoid)
(undet) sp.
Chroococcaceae
Chroococcus sp.
Oscillatoriaceae
Hydrocoleum brebissonii
Lyngbya sp. 1 (ansfwa)
Oscillatoria sp. 1 (ansfwa)
Rivulariaceae
Amphithrix janthina
Calothrix parietina
EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flagellated form

GC10
9/2/95
1600

A

63.

GC10
9/2/95
1600

GC11
8/25/95
1500
A

500.
1,800.

GC11
8/25/95
1500
B

45,000.
19,000.
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96
{-, no data; A, abundance as cells per cm?; B, biovolume as pm?® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site CcCs cCs cco cco cc11 cc1
Date 8/14/96 8/14/96 8/14/96 8/14/96 8/16/96 8/16/96
Time 14:15 14:15 11:00 11:00 13:30 13:30
A B A B A B
DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um) - - - - - -
(undet coccoid 3-5um) - - - - - -
(undet filamentous) sp. - - - - - -
(undet) sp. - - - - - -
Chaetophoraceae
Stigeoclonium lubricum - - - - - -
Desmidiaceae
Closterium acerosum - - - - - -
Clostenium littorale - - - - - -
Closterium moniliferum - - - - - -
Clostenium sp. - - - -
Cosmarium botrytis - - - - - .
Staurastrum punctulatum - - - - - -
Staurastrum sp. - - - = - -
Microsporaceae
Microspora pachyderma - - - - - -
Microspora sp. - - - - - -
Ulotrichaceae
Ulothrix sp. - - - - - -
Ulothrix zonata - - - = - -
Ulvaceae
Schizomeris leibleini - - - - - -
Zygnemataceae
Spirogyra sp. - - - - - -~
CHRYSOPHYTA - Golden and yellow-green, including diatoms
Achnanthaceae
Achnanthes bioreti - - - - - -
Achnanthes chlidanos - - - - 260, 59,000.
Achnanthes conspicua - - - - - -
Achnanthes deflexa - - - - 66. 12,000.
Achnanthes detha - - - - - -

Achnanthes exilis - - - - 66. 8,700.

Achnanthes flexella - - - - - -
Achnanthes grana - - - - - -
Achnanthes laevis - - - - 130. 61,000.

Achnanthes lanceolata - - 55, 6,200. 130. 15,000.

Achnanthes lapidosa - - - - - -
Achnanthes lapponica - - - - - -
Achnanthes lewisiana - - - - - -

Achnanthes lutheri - - - - 66. 13,000.
Achnanthes marginulata - - 14 6,400. 3%0. 180,000.

Achnanthes microcephala - - - - - -
Achnanthes nodosa - - - - - -
Achnanthes saxonica - - - - - -
Achnanthes subtomoides - - - - - -
Achnanthes trinodis - - - - - -
Achnanthes ventralis - - - - - -
Achnanthidiaceae - - - -
Achnanthidium affine 4,700. 280,000. 4,900. 290,000. 11,000. 640,000.
Achnanthidium biporomum - - - - - -
Achnanthidium clevei rostratum - - - - - -
Achnanthidium exiguum - - - - - -
Achnanthidium lanceolatum - - - - - -
Achnanthidium lanceolatum dubium - - - - - -

Achnanthidium minutissimum 730. 48,000. 2,700. 180,000. 3,500. 230,000.

Achnanthidium pusillum - = - - - -
Amphiphleuraceae

Frustulia rhomboides - = - - - -

Frustulia vulgaris - - - - - -
Aulacoseiraceae

Aulacoseira alpigena - - 14. 37,000. - -

Aulacoseira ambigua - - - - - -

Aulacosira distans 52. 4,800. 14. 1,300. 390. 36,000.
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um?® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family

Genus species

CHLOROPHYTA - Green algae

(undet coccoid >10um)

(undet coccoid 3-5um)
(undet filamentous) sp.
(undet) sp.

Chaetophoraceae

Stigeoclonium lubricum

Desmidiaceae

Closterium acerosum
Closterium littorale
Closterium moniliferum
Clostenum sp.
Cosmarium botrytis
Staurastrum punctulatum
Staurastrum sp.

Microsporaceae

Microspora pachyderma
Microspora sp.

Ulotrichaceae

Ulothrix sp.
Ulothrix zonata

Ulvaceae

Schizomeris leibleinii

Zygnemataceae

Spirogyra sp.

cc2
8/12/96
12:00

A

CHRYSOPHYTA - Golden and yellow-green, including diatoms
Achnanthaceae

Achnanthes bioreti
Achnanthes chlidanos
Achnanthes conspicua
Achnanthes deflexa
Achnanthes detha

Achnanthes exilis

Achnanthes flexella

Achnanthes grana

Achnanthes laevis
Achnanthes lanceolata
Achnanthes lapidosa
Achnanthes lapponica
Achnanthes lewisiana
Achnanthes luthen

Achnanthes marginulata
Achnanthes microcephala
Achnanthes nodosa
Achnanthes saxonica
Achnanthes subtomoides
Achnanthes trinodis
Achnanthes ventralis
Achnanthidiaceae
Achnanthidium affine
Achnanthidium biporomum

Achnanthidium clevei rostratum

Achnanthidium exiguum
Achnanthidium lanceolatum

Achnanthidium lanceolatum dubium
Achnanthidium minutissimum

Achnanthidium pusillum
Amphiphleuraceae
Frustulia homboides
Frustulia vulgaris
Aulacoseiraceae
Aulacoseira alpigena
Aulacoseira ambigua
Aulacosira distans

cc2
8/12/96
12:00
B

75

cct
8/15/96
13:.00

35.

370,

210.

cct
8/15/96
13:00

GC1
8/13/96
11:50

110.

220.

GC1
8/13/96
11:50



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um3 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC2 GC2 GC5 GC5 GC7
Date 8/13/96 8/13/96 8/22/96 8/22/96 8/22/96
Time 14:00 14:00 15:00 15:00 12:00
A B A B A
DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um) - - - - -
(undet coccoid 3-5um) - - - - -
(undet filamentous) sp. - - - - -
(undet) sp. - - - - -
Chaetophoraceae
Stigeoclonium lubricum - - - - -
Desmidiaceae
Closterium acerosum - - - - -
Closterium littorale - - - - -
Closterium moniliferum - - - - -
Closterium sp. 1,800. 25,000,000. - - -
Cosmarium botrytis - - - - -
Staurastrum punctulatum - - - - -
Staurastrum sp. - - - - -
Microsporaceae
Microspora pachyderma - - 120,000. 18,000,000. -
Microspora sp. - - - - -
Ulotrichaceae
Ulothrix sp. - - - - -
Ulothrix zonata - - - - -
Ulvaceae
Schizomeris leibleinii - - - - -
Zygnemataceae
Spirogyra sp. - - 65,000. 2,400,000,000. -
CHRYSOPHYTA - Golden and yellow-green, including diatoms
Achnanthaceae
Achnanthes bioreti - - - - 42
Achnanthes chiidanos - - - - -
Achnanthes conspicua - - - = -
Achnanthes deflexa 2,200. 400,000. 1,800. 330,000. 8.4
Achnanthes detha - - - - -
Achnanthes exilis - - - - -
Achnanthes flexella - - 900. 260,000. -
Achnanthes grana - - - - -
Achnanthes laevis - - 1,800. 840,000. 13.
Achnanthes lanceolata - - 4,500. 510,000. 29,
Achnanthes lapidosa - - - - -
Achnanthes lapponica - - - - -
Achnanthes lewisiana - - - - -
Achnanthes lutheri - - - - -
Achnanthes marginulata - - - - 54.
Achnanthes microcephala - - - - -
Achnanthes nodosa - - 900. 41,000. -
Achnanthes saxonica - - - - -
Achnanthes subtomoides - - 9,900. 2,000,000. 8.4
Achnanthes trinodis - - - - 42
Achnanthes ventralis - - - - -
Achnanthidiaceae
Achnanthidium affine 12,000. 730,000. 48,000, 2,800,000. 320.
Achnanthidium biporomum - - - - -
Achnanthidium clevei rostratum - - - - -
Achnanthidium exiguum - - - - -
Achnanthidium lanceolatum - - = - -
Achnanthidium lanceolatum dubium - - = - -
Achnanthidium minutissimum 260,000. 17,000,000. 81,000. 5,300,000. 190.
Achnanthidium pusilium - - - - -
Amphiphleuraceae
Frustulia thomboides - - 2,700. 4,200,000. -
Frustulia vulgaris 730. 2,500,000. 2,700. 9,300,000. 42
Aulacoseiraceae
Aulacoseira alpigena - - - - -
Aulacoseira ambigua - - - - -
Aulacosira distans ' 2,200. 200,000. 81,000, 7,500,000. 84,
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8/22/96
12:00



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um’ per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC8 GC8 GC10 GC10 GC11 GC1 DC1 DC1
Date 8/21/96 8/21/96 8/20/96 8/20/96 8/20/96 8/20/96 8/9/96 8/9/96
Time 15:15 15:15 14:30 14:30 10:00 10:00 13:00 13:00
A B A B A B A B
DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um) - - - - - - - -
(undet coccoid 3-5um) - - - - - - - -
(undet filamentous) sp. - - - - - - - -
(undet) sp. - - - - - - - -
Chaetophoraceae
Stigeoclonium lubricum - - - - - - - -
Desmidiaceae
Closterium acerosum - - - - - - - -
Clostenium littorale - - - - - - - -
Closterium moniliferum - - - - - - - -
Closterium sp. - - - - - - - -
Cosmarnium botrytis - - - - - - - -
Staurastrum punctulatum - - - - 350.  5,200,000. - -
Staurastrum sp. - - - - - - - -
Microsporaceae
Microspora pachyderma - - - - - - - -
Microspora sp. = = - - - - - -
Ulotrichaceae
Ulothrix sp. - - - - - - - -
Ulothrix zonata - - - - - - - -
Ulvaceae
Schizomeris leibleinii - - - - - - - -
Zygnemataceae
Spirogyra sp. - - - - - - - -
CHRYSOPHYTA - Golden and yeilow-green, inciuding diatoms
Achnanthaceae
Achnanthes bioreti - - - - 32. 9,700. - -
Achnanthes chlidanos - - 92. 21,000. 230, 51,000. - -
Achnanthes conspicua - - .
Achnanthes deflexa 130. 24,000. - - 32. 6.000. - -
Achnanthes detha - - - - - - - -
Achnanthes exilis - - - - - - - -
Achnanthes flexella - - - - - - - -
Achnanthes grana - - - - - - - -
Achnanthes laevis 130. 62,000. 280. 130,000. - - - -

Achnanthes lanceolata 470. §3,000. - - 290. 30,000. 35. 4,000.

Achnanthes lapidosa - - - - - - - -
Achnanthes lapponica - - - - - - - -
Achnanthes lewisiana - - - - - - - -
Achnanthes lutheri - - - - - - - -

Achnanthes marginulata 67. 31,000. - - 290. 140,000. 88. 41,000.

Achnanthes microcephala - - - - - - - -
Achnanthes nodosa 200. 9,200. - - - - - -
Achnanthes saxonica - - - - - - - -

Achnanthes subtomoides 130. 27,000. - - 390. 80,000. 18. 3,600.

Achnanthes trinodis - - - - - - - -
Achnanthes ventralis - - - - - - - -
Achnanthidiaceae

Achnanthidium affine 17,000. 990,000. 10,000. 620,000. 1,300, 78,000. 141, 8,300.

Achnanthidium biporomum - - - - - - - -
Achnanthidium clevei rostratum - - - - - - - -
Achnanthidium exiguum - - - - - - - -
Achnanthidium lanceolatum - - 92. 10,000. - - - -
Achnanthidium lanceolatum dubium - - - - - - - -

Achnanthidium minutissimum 8,700. 570,000. 6,100. 400,000. 6,400. 420,000. 1,400. 91,000.

Achnanthidium pusillum - - - - - - - -
Amphiphleuraceae

Frustulia rhomboides - - - - - - - -

Frustulia vulgaris - - - - - - - -
Aulacoseiraceae

Aulacoseira alpigena - - 92. 250,000. - - - -
Aulacoseira ambigua - - - - 550. 41,000. - -
Aulacosira distans 530. 49,000. 1,300. 120,000. 620. 57,000. 18. 1,600.
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

{--, no data; A, abundancs as cells per cm?; B, biovolume as pm® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceae

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglypta

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumerisis
Cymbellaceae
Cymbella affinis
Cymbella amphicephala
Cymbelia aspera
Cymbella brehmii
Cymbella cesatii
Cymbella cistula
Cymbella cuspidata
Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbella gracilis
Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbella hustedtii
Cymbella lunata
Cymbella lanceolata
Cymbella microcephala
Cymbella minuta
Cymbella minuta latens
Cymbella minuta silesiaca
Cymbella naviculiformis
Cymbelia proxima

CCs
8/14/96
14:15
A

26.

52.

52.

CCs
8/14/96
14:15
B
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CcC9

8/14/96
11:00

41.

41.

8/14/96
11:00

CCi1
8/16/96
13:30

200.

790.

66.

ccil
8/16/96
13:30

750,000.



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as pm’ per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Avilacoseira italica

Aviacoseira italica tenuissima

Aulacoseira iacustris
Bacillariaceae

Denticula elegans

Denticuia tenuis

Hantzschia amphioxys

Nitzschia acicuiaris

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschla fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustuium subsaiina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschla kuetzingiana

Nitzschla liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschla sociabiiis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentuia eugiypta

Cocconeis placentuia lineata

Cocconeis piacentuia pseudoiineata

Cocconeis thumensis
Cymbellaceae
Cymbeila affinis
Cymbella amphicephaia
Cymbeila aspera
Cymbeila brehmii
Cymbella cesatii
Cymbelia cistuia
Cymbella cuspidata
Cymbeila cymbiformis

Cymbella cymbiformis nonpunctata

Cymbelia gracilis
Cymbeiia hauckii

Cymbeila heteropleura subrostrata

Cymbeila hustedtii
Cymbella lunata

Cymbelia lanceolata
Cymbella microcephala
Cymbeila minuta
Cymbella minuta latens
Cymbella minuta silesiaca
Cymbeila navicuiiformis
Cymbelia proxima

cc2
8/12/96
12:00
A

cc2 cc1 cc1 GC1 GCt
8/12/96 8/15/96 8/15/96 8/13/96 8/13/96
12:00 13:00 13:00 11:50 11:50
B A B A B
- - - 56. 9,100.
- - - 56. 6,800.
- 120. 6,800 - -
- - - 56. 11,000
- - - 220, 16,000.
990,000. 370, 91,000. 730. 180,000.
- - - 110 14,000.
15,000,000. - - - -
98,000. - - 110 19,000
660,000. 240. 94,000. 330. 130,000.
- 35. 46,000. - -
- 35. 400,000. 220. 2,500,000.
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceas

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconegidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglypta

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumensis
Cymbellaceae
Cymbella affinis
Cymbella amphicephaia
Cymbeila aspera
Cymbella brehmii
Cymbella cesatii
Cymbella cistula
Cymbella cuspidata
Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbella gracilis
Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbella hustedtii
Cymbella lunata
Cymbella lanceolata
Cymbella microcephala
Cymbella minuta
Cymbella minuta latens
Cymbella minuta silesiaca
Cymbella naviculiformis
Cymbelia proxima

GC2
8/13/96
14:00
A

730.

730.

1,500.

GC2
8/13/96
14.00
B

43,000,000.

80

8/22/96
15:00

2,700.

16,000.

1,800.

6,300.

26,000.
3,600.

GC5
8/22/96
15:00

560,000.

1,100,000.

10,000,000.
4,800,000.

GC7
8/22/96
12:00

4.2

140.
13.

GC7
8/22/96
12:00

310.

720.

55,000.
17,000.



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustns
Bacillariaceae

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Ammphora ovalis pediculus

Amphora pempusilia

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglyptfa

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumensis
Cymbellaceae

Cymbella affinis

Cymbella amphicephala

Cymbella aspera

Cymbelia brehmii

Cymbella cesatii

Cymbella cistula

Cymbella cuspidata

Cymbelia eymbiformis

Cymbella cymbiformis nonpunctata

Cymbelia gracilis

Cymbella hauckil

Cymbella heteropleura subrostrata

Cymbella hustedtii

Cymbella lunata

Cymbella lanceolata

Cymbella microcephala

Cymbella minuta

Cymbella minuta latens

Cymbella minuta silesiaca

Cymbella naviculiformis

Cymbella proxima

GC8

8/21/96
15:15

A

67.

200.

67.

330.

GC8
8/21/96
15:15
B

81

GC10
8/20/96
14:30
A

92.

GC10
8/20/96
14:30
B

32,000.
4,400,000.

GC11
8/20/96
10:00

65.

€5.

160.

65.

32

GC11
8/20/96
10:00

DC1
8/9/96
13:00

1,200.
53.

8/9/96
13:00

290,000.
5,900.



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as pm3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Cymbella reichardtii

Cymbella tumida

Cymbella turgiduia

Encyonema minutum

Encyonema muelleri

Placoneis placentula
Diadesmidaceae

Luticola cohnii
Diploneidaceae

Diploneis bombus

Diploneis elliptica

Diploneis oblongella
Epithemiaceae

Rhopalodia gibba

Rhopalodia gibba ventricosa
Eunotiaceae

Eunotia arcus

Eunotia bilunaris

Eunotia exigua

Eunotia flexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicola tridentula

Eunotia pectinalis minor

Eunotia pectinalis undulata

Eunotia praerupta

Eunotia tenella
Fragilariaceae

Asterionella formosa

Diatoma anceps

Diatoma heimale

Diatoma mesodon

Diatoma tenue

Diatoma vulgare

Diatomella balfouniana

Fragilaria brevistriata

Fragilania brevistriata inflata

Fragilaria capucina

Fragilaria capucina mesolepta

Fragilaria capucina rumpens

Fragilaria construens binodis

Fragilaria construens pumila

Fragilana construens venter

Fragilana nitzschioides

Fragilana pinnata

Fragilaria pinnata acuminata

Fragilaria pinnata lancettula

Fragilaria vaucheriae

Fragilaria virescens clavata

Fragilaria virescens exigua

Fragilariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circulare

Meridion circulare constrictum

Pseudostaurosira brevistriata

Pseudostaurosira robusta

Staurosira construens

Staurosirella leptostauron

Staurosirella pinnata

Synedra acus

CcCs
8/14/96
14:15

CcCs
8/14/96
1415
B

5,500.

62

cc9
8/14/96
11:00

14.

14

27.

82,

120.

41.

cco
8/14/96
11:.00

cc1 CC11
8/16/96 B/16/96
13:30 13:30
A B
130 390.
200. 11,000.
66. 47,000,
1,600. 140,000.
66. 720.
1,400. 350,000.
330 21,000
4,500. 390,000.
390 43,000
330 19,000.
650. 450,000.
66. 88,000.
790. 240,000.



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundancs as cells per cm?; B, biovolume as p.m3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DiVISION
Family
Genus species

Cymbella reichardtii

Cymbella tumida

Cymbella turgidula

Encyonema minutum

Encyonema muelleri

Placoneis placentula
Diadesmidaceae

Luticola cohnii
Diploneidaceae

Diploneis bombus

Diploneis elliptica

Diploneis oblongelia
Epithemiaceae

Rhopalodia gibba

Rhopalodia gibba ventricosa
Eunctiaceae

Eunotia arcus

Eunotia bilunaris

Eunotia exigua

Eunotia flexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicola tridentula

Eunotia pectinalis minor

Eunotia pectinalis undulata

Eunotia praerupta

Eunotia tenella
Fragilariaceae

Astenionella formosa

Diatoma anceps

Diatoma heimale

Diatorna mesodon

Diatoma tenue

Diatoma vulgare

Diatomelia balfouriana

Fragilaria brevistriata

Fragilana brevistriata inflata

Fragilaria capucina

Fragilaria capucina mesolepta

Fragilania capucina rumpens

Fragilaria construens binodis

Fragilana construens pumila

Fragilaria construens venter

Fragilaria nitzschioides

Fragilania pinnata

Fragilaria pinnata acuminata

Fragilana pinnata lancettula

Fragilania vaucheriae

Fragilania virescens clavata

Fragilana virescens exigua

Fragilariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circulare

Meridion circulare constrictum

Pseudostaurosira brevistriata

Pseudostaurosira robusta

Staurosira construens

Staurosirella leptostauron

Staurosirella pinnata

Synedra acus

cC2
8/12/96
12:00

cC2
8/12/96
12:00
B

83

cct

8/15/96
13:00

70.

35.

300.

35.

18.

cct
8/15/96
13:00

GC1
8/13/96
11:50

GC1
8/13/96
11:50

9,700.



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

{--, no data; A, abundance as cells per cm?; B, biovolume as um? per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Cymbella reicharotii

Cymbeilla tumida

Cymbelia turgidula

Encyonema minutum

Encyonema muelleri

Placoneis placentula
Diadesmidaceae

Luticola cohnii
Diploneidaceae

Diploneis bombus

Diploneis elliptica

Diploneis oblongelia
Epithemiaceae

Rhopalodia gibba

Rhopalodia gibba ventricosa
Eunotiaceae

Eunotia arcus

Eunotia bilunaris

Eunotia exigua

Eunotia flexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicola tridentula

Eunotia pectinalis minor

Eunotia pectinalis undulata

Eunotia praerupta

Eunotia teneila
Fragilariaceae

Asterionella formosa

Diatorna anceps

Diatorma heimale

Diatorna mesodon

Diatoma tenue

Diatorna vuligare

Diatomella balfounana

Fragilaria brevistriata

Fragilaria brevistiata inflata

Fragilaria capucina

Fragilaria capucina mesolepta

Fragilaria capucina rumpens

Fragilaria construens binodis

Fragilaria construens pumila

Fragilaria construens venter

Fragilaria nitzschioides

Fragilaria pinnata

Fragilaria pinnata acuminata

Fragilana pinnata lancettula

Fragilaria vaucheriae

Fragilaria virescens clavala

Fragilaria virescens exigua

Fragilariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circulare

Meridion circuiare constrictum

Pseudostaurosira brevistriata

Pseudostaurosira robusta

Staurosira construens

Staurosirelia leptostauron

Staurosirella pinnata

Synedra acus

GC2 GC2
8/13/96 8/13/96
14:00 14:00
A B
730. 160,000
730. 40,000,
2,900 3,300,000
9,500. 6,900,000.

8,000. 1,300,000.

1,500 130,000
100,000 6,000,000.
2,200. 1,500,000
1,500, §7,000,

64

8/22/96
15:00

1,800.

1,800.

8,300.

GCS
8/22/96
15:00

150,000.

1,000,000.

410,000.

3,700,000.

GC7

12:00

42

GC7
8/22/96
12:00



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY396--Continued

[--, no data; A, abundance as cells per cm?; B, biovolime as um? per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Cymbella reichardtii

Cymbella tumida

Cymbella turgidula

Encyonema minutum

Encyonema muelleri

Placoneis placentula
Diadesmidaceae

Luticola cohnii
Diploneidaceae

Diploneis bombus

Diploneis elliptica

Diploneis oblongella
Epithemiaceae

Rhopalodia gibba

Rhopalodia gibba ventricosa
Eunotiaceae

Eunotia arcus

Eunotia bilunaris

Eunotia exigua

Eunotia flexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicola tridentula

Eunotia pectinalis minor

Eunotia pectinalis undulata

Eunotia praerupta

Eunotia tenella
Fragilariaceae

Asterionella formosa

Diatoma anceps

Diatoma heimale

Diatoma mesodon

Diatoma tenue

Diatoma vuigare

Diatomella balfouriana

Fragilaria brevistriata

Fragilana brevistriata inflata

Fragilaria capucina

Fragilaria capucina mesolepta

Fragilana capucina rumpens

Fragilaria construens binodis

Fragilaria construens pumila

Fragilaria construens venter

Fragilaria nitzschioides

Fragilaria pinnata

Fragilaria pinnata acuminata

Fragilaria pinnata lancettula

Fragilaria vaucheriae

Fragilaria virescens clavata

Fragilana virescens exigua

Fragilariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circulare

Meridion circulare constrictum

Pseudostaurosira brevistriata

Pseudostaurosira robusta

Staurosira construens

Staurosirella leptostauron

Staurosirella pinnata

Synedra acus

GC8

8/21/96
15:15

A

130.

67.

130.

67.

67.
130.

67.

400.

200.

GC8
8/21/96
15:15
B

85

GC10
8/20/96
14:30
A

92

92.

180.

180.
1,100.

3,000.

GC10
8/20/96
14:30
B

GC11
8/20/96
10:00

65.

450.
32,

GC11
8/20/96
10:00
B

DC1

8/9/96
13:00

53.

71.

18.

35.
18.

53.

35.

110.

DCi
8/9/96
13:00

700.



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site CCs CcCs CC9 cCco ccil
Date 8/14/96 8/14/96 8/14/96 8/14/96 8/16/96
Time 14:15 14:15 11:00 11:00 13:30
A B A B A
DIVISION
Family
Genus species

Synedra minuscuia - - - - -
Synedra rumpens - = - - -
Synedra rumpens familiaris - - = - -
Synedra rumpens fragilarioides - - - - -
Synedra rumpens meneghiniana - - - - -
Synedra tenera = = - - -
Synedra uina - - 14 15,000. 260.
Synedra uina oxyrhynchus - - - - -
Gomphonemataceae
Gomphoneis eriense - - - - -
Gomphoneis herculeana - - - - -
Gomphonema acuminatum - - - - -

Gomphonema angustatum 550. 150,000. - - 260.

Gomphonema angustatum productum - - - - -
Gomphonema angustatum sarcophagus - - - - -
Gomphonema brebissonii - - - - -
Gomphonema cf. clevej - - - - -
Gomphonerma gracile = - - - -
Gomphonema grunowii - - - - -
Gomphonema intricatum - - - - -
Gomphonema minutum - - - - 66.
Gomphonema olivaceoides hutchinsoniana - - - - -
Gomphonema olivaceum 600. 100,000. - - -
Gomnphonemna olivaceum var. minutissimum - - - - -
Gomphonema parvuium - - - - -
Gomphonema pumilum - - - - -
Gomphonema subclavatum - - - - -
Gomphonema truncatum capitatum - - - - -

Reimena sinuata 3,700. 380,000. - - 6,700.

Naviculaceae - -

Caloneis bacillum 52. 22,000. - - 66.

Caloneis ventricosa truncatuia - - - - -
Didymosphenia geminata 26. 480,000. - - 200.
Navicula abiskoensis - - - - -
Navicula arvensis - - - - -
Navicula atomus - = - - -
Navicula bryophila - - - - -
Navicula capitata - - - - -
Navicuia cincta - - - - .
Navicula confervacea - - - - -
Navicula contenta biceps - - = - -
Navicula cryptocephala - - - - -
Navicula decussis - = - - -
Navicula detenta - - - - -
Navicuia elginensis - - - - -
Navicula gallica perpusilia - - - - -
Navicuia ignota acceptata - - - - -
Navicula ignota palustris - - - - -
Navicula lanceolata - - - - -
Navicula luzonensis - - - - -
Navicula minima = - - - -
Navicula minuscuia - - - - -
Navicula minuscula muralis - - - - -
Navicula mutica 26. 8,900. - - -
Navicuia paucivisitata - - - - -
Navicula pelliculosa - - - - -
Navicula pseudoscutiformis - - - - -
Navicula pupula 52. 27,000. - - -
Navicula pupula capitata - - - - -
Navicula pupula mutata - - - - -
Navicula pusilla - - - - -
Navicula radiosa 100. 310,000. - - -
Navicula radiosa tenella 100. 11,000. - - 66.
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cc11
8/16/96
13:30



Table 15. Taxa and densities of periphyton collected at biologica! sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um?® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site cc2 cc2 CcC1 cc1
Date 8/12/96 8/12/96 8/15/96 8/15/96
Time 12:00 12:00 13:00 13:00
A B A B
DiViSION
Family
Genus species

Synedra minuscula - - - -
Synedra rumpens - - - -
Synedra rumpens familians - - - -
Synedra rumpens fragilanoides - - - -
Synedra rumpens meneghiniana - - - -
Synedra tenera - - - -
Synedra uina - - 70. 75,000.
Synedra uina oxyrhynchus - - - -
Gomphonemataceae
Gomphoneis eriense - - - -
Gomphoneis herculeana - - - -
Gomphonema acuminatum - - - -
Gomphonema angustatum 3,400. 910,000. 280. 74,000.
Gomphonema angustatum productum - - - -
Gomphonema angustatum sarcophagus - - 18. 12,000.
Gomphonema brebissonii 1,100. 960,000. 70. 59,000.
Gomphonema cf. clevei - - - -
Gomphonema gracile - - - -
Gomphonema grunowii - - - -
Gomphonema intricatum - - - -
Gomphonema minutum - - 100. 61,000.
Gomphonema olivaceoides hutchinsoniana - - - -
Gomphonema olivaceum - - - -
Gomphonema olivaceum var. minutissimum - - - -
Gomphonema parvulum 3,400. 580,000, 87. 15,000.
Gomphonema pumilum 1,100. 50,000. - -
Gomphonema subclavatum - - - -
Gomphonema truncatum capitatum - - - -
Reimernia sinuata 17,000. 1,600,000. 5,800. 590,000.
Naviculaceae

Caloneis bacillum - - 35, 14,000,
Caloneis ventricosa truncatula - - - -
Didymosphenia geminata 570. 10,000,000. - -
Navicula abiskoensis - - - -
Navicula arvensis - - - -
Navicula atomus - - - -
Navicula bryophila - - - -
Navicula capitata - - - -
Navicula cincta - - - -
Navicula confervacea - - - -
Navicula contenta biceps - -~ - -
Navicula cryptocephala - - - -
Navicula decussis - - - -
Navicula detenta - - - -
Navicula elginensis - - 35, 13,000.
Navicula gallica perpusilla - - - -
Navicula ignota acceplata - - - -
Navicula ignota palustris - - 35. 5,900.
Navicula lanceolata - - - -
Navicula luzonensis - - - -
Navicula minima - = - -
Navicula minuscula - - - -
Navicula minuscula muralis - - - -
Navicula mutica - - - -
Navicula paucivisitata - - - -
Navicula pelliculosa - - - -
Navicula pseudoscutiformis - - - -
Navicula pupula - - - -
Navicula pupula capitata - - - -
Navicula pupula mutata - - - -
Navicula pusilla - - - -
Navicula radiosa 2,300. 6,700,000. 420. 1,200,000.
Navicula radiosa tenella - - - -

87

GC1
8/13/96
11:50

220.

220.

56.

110.

GC1
8/13/96
11:50



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm? B, biovolume as pm® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC2 GC2 GC5 GCS GC7
Date 8/13/96 8/13/96 8/22/96 8/22/96 8/22/96
Time 14:00 14:00 15:00 15:00 12:00
A B A B A
DIVISION
Family
Genus species
Synedra minuscula - - - - -
Synedra rumpens - - - - -
Synedra rumpens familiaris - - - - -

Synedra rumpens fragilarioides - - - - -
Synedra rumpens meneghiniana - - - - -
Synedra tenera - - 5,400. 580,000. 21.
Synedra ulna 1,500. 1,600,000. 1,800. 1,900,000. 25.
Synedra uina oxyrhynchus - - - - -
Gomphonemataceae
Gomphoneis eriense - - - - -
Gomphoneis herculeana - - - - -
Gomphonema acuminatum - - - - -
Gomphonema angustatum 16,000. 4,300,000. 9,900. 2,600,000, 130.
Gomphonema angustatum productum - - - - -
Gomphonema angustatum sarcophagus - - - - -
Gomphonema brebissonii - - 1,800. 1,500,000. -
Gomphonema cf. clevei - - - - -
Gomphonema gracile - - - - 59,
Gomphonema grunowii - - - - -
Gomphonema intricatum - - - - -
Gomphonema minutum - - - - -
Gomphonema olivaceoides hutchinsoniana - - - - -
Gomphonema olivaceum 1,500. 250,000. - - -
Gomphonema olivaceum var. minutissimum - - - - 42.
Gomphonema parvulum 1,500. 250,000. 1,800. 310,000. -
Gomphonema pumilum - - - - -
Gomphonema subclavatum - - - - -
Gomphonema truncatum capitatum - - - - -
Reimeria sinuata - - 8,100. 840,000. 17.
Naviculaceae

Caloneis bacillum - - - - 17.
Caloneis ventricosa truncatula - - - - -
Didymosphenia geminata - - - - -
Navicula abiskoensis - - - - -
Navicula arvensis - - 900. 100,000. 42
Navicula atomus - - - - -
Navicula bryophila - - - - -
Navicula capitata - - 1,800. 500,000. -
Navicula cincta - - - - -
Navicula confervacea - - - - -
Navicula contenta biceps - - - - -
Navicula cryptocephala - - - - 42
Navicula decussis - - - - -
Navicula detenta - - 900. 180,000. -
Navicula elginensis . - - - 13,
Navicula gallica perpusilla - - - - 8.4
Navicula ignota acceptata - - - - -
Navicula ignota palustris - - - - 8.4
Navicula lanceolata - - - - -
Navicula luzonensis - - . - -
Navicula minima - - - - -
Navicula minuscula - - 2,700. 360,000. -
Navicula minuscula muralis - - 1,800. 260,000. -
Navicula mutica - - - - 42
Navicula paucivisitata - - - - -
Navicula pelliculosa - - - - -
Navicula pseudoscutiformis - - 900. 210,000. -
Navicula pupula - - 2,700. 1,400,000. 25.
Navicula pupula capitata - - 2,700. 630,000. -
Navicula pupula mutata - - - - -
Navicula pusilla - - - - -
Navicula radiosa - - - - -
Navicula radiosa tenella 1,500. 160,000. - - 42

88

GC7
8/22/96
12:00



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

{~, no data; A, abundance as cells per cm?; B, biovolime as pm’ per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Synedra minuscula
Synedra rumpens
Synedra rumpens familiaris
Synedra rumpens fragilarioides
Synedra rumpens meneghiniana
Synedra tenera
Synedra uina
Synedra ulna oxyrhynchus

Gomphonemataceae
Gomphoneis eriense
Gomphoneis herculeana
Gomphonema acuminatum
Gomphonema angustatum
Gomphonema angustatum productum
Gomphonema angustatum sarcophagus
Gomphonema brebissonii
Gomphonema cf. clevei
Gomphonema gracile
Gomphonema grunowil
Gomphonema intricaturmn
Gomphonema minutum
Gomphonema olivaceoides hutchinsoniana
Gomphonema olivaceum
Gomphonema olivaceum var. minutissimum
Gomphonema parvulum
Gomphonema pumilum
Gomphonema subclavatum
Gomphonema truncatum capitatum
Reimeria sinuata

Naviculaceae
Caloneis bacillum
Caloneis ventricosa truncatula
Didymosphenia geminata
Navicula abiskoensis
Navicula arvensis
Navicula atomus
Navicula bryophila
Navicula capitata
Navicula cincta
Navicula confervacea
Navicula contenta biceps
Navicula cryptocephala
Navicula decussis
Navicula detenta
Navicula elginensis
Navicula gallica perpusilia
Navicula ignota acceptata
Navicula ignota palustris
Navicula lanceolata
Navicula luzonensis
Navicula minima
Navicula minuscula
Navicula minuscula muralis
Navicula mutica
Navicula paucivisitata
Navicula pelliculosa
Navicula pseudoscutiformis
Navicula pupula
Navicula pupula capitata
Navicula pupula mutata
Navicula pusilla
Navicula radiosa
Navicula radiosa tenella

GC8

67.

GC8
8/21/96
15:15
B

89

GC10
8/20/96
14:30

A

92,

GC10
8/20/96
14:30
B

GC11
8/20/96
10:00

A

290.

65.

32

32.

32.

97.

32,

GC11
8/20/96
10:00
B

DC1

8/9/96
13:.00

18.

DC1
8/9/96
13:00



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

{--, no data; A, abundance as cells per cm?; B, biovolume as wn3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Slte
Date
Time

DIVISION
Family
Genus species

Navicula rhynchocephala
Navicula rhynchocephala germainii
Navicula salinarum
Navicula salinarum intermedia
Navicula secreta apiculata
Navicula seminulum
Navicula subminuscula
Navicula subtilissima
Navicula sp. 1 ans hdsn
Navicula tantula
Navicula tenelloides
Navicula tripunctata schizonemoides
Navicula variostriata
Navicula viridula rostellata
Neidium affine
Pinnulariaceae
Pinnularia abaujensis lineans
Pinnularia appendiculata
Pinnularia biceps
Pinnularia borealis
Pinnulana intermedia
Pinnulana mafor
Pinnulana mesolepta
Pinnularia microstauron
Pinnularia nodosa
Pinnularia obscura
Pinnularia stomatophora
Pinnulana subcapitata
Pinnulana sudetica
Rhoicospheniaceae
Rhoicosphenia abbreviata
Sellaphoraceae
Sellaphora laevissima
Sellaphora pupula
Sellaphora pupula rectangularis
Sellaphora seminulum
Stauroneidaceae
Stauroneis anceps
Stauroneis phoenicenteron
Stauroneis smithii
Stephanodiscaceae
Cyclotella atomus
Cyclotella meneghiniana
Cyclotella ocellata
Cyclotella pseudostelligera
Cyclotella stelligera
Tabellariaceae
Tabellaria flocculosa
Thalassiosiraceae
Thalassiosira pseudonana
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um)
(undet coccoid)
(undet) sp.
Chroococcaceae
Chroococcus sp.
Oscillatoriaceae
Hydrocoleum brebissonii
Lyngbya sp. 1 (ansfwa)
Oscillatoria sp. 1 (ansfwa)
Rivulariaceae
Amphithrix janthina
Calothrix parietina

ccs
8/14/96
14:15
A

240,000.

400,000.

cCs
8/14/36
14:15

1,400,000.

190,000.

cco
8/14/96
11:00

27.

320,000.

cco
8/14/96
11:00

cc11
8/16/96
13:30

45,000.

710,000.

cci1
8/16/96
13:30

1,700,000.

.340,000.




Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[~ no data; A, abundance as cells per cm?; B, biovolume as pm? per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Navicula rhynchocephaia

Navicula hynchocephala germainii

Navicula salinarum

Navicula salinarum intermedia
Navicula secrela apiculata
Navicula seminulum

Navicula subminuscuila
Navicula subtilissima
Navicula sp. 1 ans hdsn
Navicula tantula

Navicula tenelloides

Navicula tripunctata schizonemoides

Navicula variostnata
Navicufa viridula rostellata
Neidium affine
Pinnulariaceae
Pinnularia abaujensis linearis
Pinnularia appendiculata
Pinnulana biceps
Pinnulana borealis
Pinnuiana intermedia
Pinnularia major
Pinnularia mesolepta
Pinnularia microstauron
Pinnulana nodosa
Pinnulana obscura
Pinnulara stomatophora
Pinnulana subcapitata
Pinnularia sudetica
Rhoicospheniaceae
Rhoicosphenia abbreviata
Sellaphoraceae
Sellaphora laevissima
Sellaphora pupula
Seillaphora pupula rectangularis
Sellaphora seminulum
Stauroneidaceae
Stauroneis anceps
Stauroneis phoenicenteron
Stauroneis smithii
Stephanodiscaceae
Cyclotella atomus
Cyclotella meneghiniana
Cyclotella ocellata
Cyclotella pseudostelligera
Cyclotella stelligera
Tabellariaceae
Tabellaria flocculosa
Thalassiosiraceae
Thalassiosira pseudonana
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um)
(undet coccoid)
(undet) sp.
Chroococcaceae
Chroococcus sp.
Oscillatoriaceae
Hydrocoleum brebissonii
Lyngbya sp. 1 (ansfwa)
Oscillatoria sp. 1 (ansfwa)
Rivulariaceae
Amphithrix janthina
Calothrix parietina

cc2 cc2
8/12/96 8/12/96

12:00 12:00

A B
570. 7,000

250,000, 91,000

57,000 330,000.
190,000. 88,000

91

cC1 cci
8/15/96 8/15/96
13:00 13:00
A B
35, 1,600.
70. 3,300.
35. 28,000.
160. 6,600
18 220
70. 8,900.
710,000. 260,000
750,000. 350,000.

GC1
8/13/96
11:50

110.

56.

GC1
8/13/96
11:50



Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as p.m3 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site GC2 GC2 GC5 GC5 GC7 GC7
Date 8/13/96 8/13/96 8/22/96 8/22/96 8/22/96 8/22/96
Time 14:00 14:00 15:00 15:00 12:00 12:00
A B A 8 A 8
DIVISION
Family
Genus species
Navicula rhynchocephala - - - - - -
Navicula hynchocephala germainii - - - - - -
Navicula salinarum - - - - - -

Navicula salinarum intermedia - - - - - -
Navicula secreta apiculata - - - - - -
Navicula seminulum - - - - - -
Navicula subminuscula - - - - - -
Navicuia subtilissima - - - - - -
Navicula sp. 1 ans hdsn - - - - - -
Navicula tantula - - - - - -

Navicula tenelloides - - 900. 42,000. 13. 580.

Navicula tripunctata schizonemoides - - - - - -
Navicula variostriata - - - - - -
Navicula viriduia rostellata - - - - - -

Neidium affine 730. 1,300,000. - - 42 7,400.

Pinnulariaceae
Pinnularia abaujensis lineans - - - - - -
Pinnulana appendiculata - - -~ - - -
Pinnularia biceps - - - . - -

Pinnularia borealis - - -~ - 13. 28,000.

Pinnularia intermedia - - - - - -
Pinnularia major - - - - - -
Pinnularia mesolepta - - - - - -
Pinnulania microstauron - - - - - -
Pinnularia nodosa - - - - - -
Pinnulana obscura - - - - - -
Pinnularia stomatophora - - - - - -

Pinnularia subcapitata - - - - 8.4 6,800.

Pinnulana sudetica - - - - . -
Rhoicospheniaceae

Rhoicosphenia abbreviata - - - - - -
Sellaphoraceae

Sellaphora laevissima - - - - - -

Sellaphora pupula - - - - - -

Sellaphora pupula reclangulans - - - - - -

Sellaphora seminulum - - - - - -
Stauroneidaceae

Stauroneis anceps - - - - 42 3,800.

Stauroneis phoenicenteron - - - - - -
Stauroneis smithii - - - - - -
Stephanodiscaceae

Cyclotella atomus - - 1,800. 98,000. 21. 1,100.

Cyclotella meneghiniana - - - - - -

Cyclotella ocellata - - - - - -

Cyclotella pseudostelligera - - 900. 35,000. - -

Cyclotella stelligera - - - - - -
Tabellariaceae

Tabellaria flocculosa - - - - 29, 360.

Thalassiosiraceae
Thalassiosira pseudonana - - - - - -
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um) - - - - - -

(undet coccoid) 100,000, 38,000. 65,180.2 24,000. 1,300. 500.

(undet) sp. - - - - - -
Chroococcaceae

Chroococcus sp. - - - - - -
Oscillatoriaceae

Hydrocoleum brebissonii 190,000. 1,100,000. 240,000. 1,400,000. - -

Lyngbya sp. 1 (ansfwa) - - - - - -~

Oscillatoria sp. 1 (anstwa) - - - - - -
Rivulariaceae

Amphithrix janthina 750,000. 350,000. 890,000. 420,000. - -

Calothrix parietina - - - - - -
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as pm3 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC8 GC8 GC10 GC10 GC11 GC11
Date 8/21/96 8/21/96 8/20/96 8/20/96 8/20/96 8/20/96
Time 16:15 15:16 14:30 14:30 10:00 10:00
A B A B A B
DIVISION
Family
Genus species
Navicula rhynchocephala - - - - - -
Navicula rhynchocephala germainii - - - - - -
Navicula salinarum - - - - - -
Navicula salinarum intermedia - - - - - -
Navicula secreta apiculata - - - - 65. 12,000.
Navicula seminulum - - - - - -
Navicula subminuscula - - - = - -

Navicula subtilissima - - - - - -
Navicula sp. 1 ans hdsn - - - - - -
Navicula tantula - - - - - -
Navicula tenelloides 67. 3,100. 180. 8,500. - -
Navicula tripunctata schizonemoides - - - - - -
Navicula variostriata - - - - - -
Navicula viridula rostellata - - - - 65. 66,000.
Neidium affine - - - - - -
Pinnulariaceae
Pinnularia abaujensis linearis - - - - - -
Pinnularia appendiculata - - - - - -
Pinnularia biceps - - - - - -
Pinnularia borealis - - - - 65. 140,000.
Pinnularia intermedia - - - - - -
Pinnularia major - - - - - -
Pinnularia mesolepta - - - - - -
Pinnularia microstauron - - = = - -
Pinnularia nodosa - - - - - -
Pinnularia obscura - - - - - -
Pinnularia stomatophora - - 180. 680,000. - -
Pinnularia subcapitata 67. 54,000. - - 97. 79,000.
Pinnulana sudetica - - 92. 340,000. - -
Rhoicospheniaceae
Rhoicosphenia abbreviata - - - - - -
Sellaphoraceae
Sellaphora laevissima - - - - - -
Sellaphora pupula - - - - - -
Sellaphora pupula rectangularis - - - - - -
Sellaphora seminulum - - - - - -
Stauroneidaceae
Stauroneis anceps - - - - - -
Stauroneis phoenicenteron - - - - - -
Stauroneis smithii - - - - - -
Stephanodiscaceae
Cyclotella atomus 200. 11,000. 280. 15,000. 160. 6,800.
Cyclotella meneghiniana 67. 42,000. - - - -
Cyclotella ocellata - - - - - -
Cyclotella pseudostelligera - - - - 32, 1,300.
Cyclotella stelligera - - - - - -
Tabellariaceae
Tabellaria flocculosa - - - - 97. 1,200.
Thalassiosiraceae
Thalassiosira pseudonana - - - - - -
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um) - - - - - -
(undet coccoid) 240,000. 88,000. 700,000. 260,000. 6,400. 2,400.
(undet) sp. - - - - - -
Chroococcaceae
Chroococceus sp. - - - - - -
Oscillatoriaceae
Hydrocoleum brebissonii - - 140,000. 830,000. - -
Lyngbya sp. 1 (ansfwa) - - - - . -
Oscillatonia sp. 1 (ansfwa) - - - - - -
Rivulariaceae
Amphithrix janthina 1,700,000. 800,000. 3,800,000.  1,800,000. 1,100,000. 530,000,
Calothrix parietina - - - - - -
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um?® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations}]

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenolds
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audovinella violacea

Undetermined flageliated form

cCs
8/14/96
14:15
A

CC5
8/14/96
14:15
B

cco
8/14/96
11:00

cco
8/14/96
11:00

cc11
8/16/96
13:30

24,000.

cci1
8/16/96
13:30

3,700,000.




Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

[--, no data; A, abundance as cells per cm’; B, biovolume as urn’ per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae

Chantransiacea
Audouinella violacea

Undetermined flagellated form

cc2
812/96
12:00

430,000.

cc2
8/12/96
12:00
B

66,000,000.

cCi
8/15/96
13:00

14,000.

1,000.

cci
8/15/96
13:00

2,100,000.

110,000.

GC1
8/13/96
11:50

GC1
8/13/96
11:50
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Table 15. Taxa and densities of periphyton collected at biological sampling sites, WY96--Continued

{-- no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flagellated form

GC2
8/13/96
14:00
A

20,000.

GC2
8/13/96
14:00

3,100,000.

GC5

15:00

75,000.

GC5
8/22/96
15:00

12,000,000.

GC7
8/22/96
12:00

8/22/96
12:00




Table 15. Taxa and densities of periphyton_collected at biological sampling sites, WY36--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as ptn3 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations])

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flagellated form

GC8
8/21/96
15:15
A

GC8
8/21/96
15:15
B

GCt0
8/20/96
14:30
A

8,700.

GC10
8/20/96
14:30

1,300,000.

GC11
8/20/96
10:00
A

GC11
8/20/96
10:00
B

DCt
8/9/96
13:.00

DC1
8/9/96
13:00

1,300,000.
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Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97
[~ no data; A, abundance as cells per cm?; B, biovolume as pm?® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations}]

Site
Date
Time

DIVISION
Family

CHLOROPHYTA - Green algae

Genus specles

(undet coccoid >10um)
(undet coccoid 3-5um)
(undet filamentous) sp.

(undet) sp.

Chaetophoraceae

Stigeoclonium lubricum

Desmidiaceae

Closterium acerosum
Closterium littorale
Closterium moniliferum
Closterium sp.
Cosmarium botrytis

Staurastrum punctulatum

Staurastrum sp.

Microsporaceae

Microspora pachyderma
Microspora sp.

Ulotrichaceae

Ulothrix sp.
Ulothrix zonata

Ulvaceae

Schizomeris leibleinii

Zygnemataceae

CHRYSOPHYTA - Goiden and yellow-green, including diatoms

Spirogyra sp.

Achnanthaceae

Achnanthes bioreli
Achnarithes chlidanos
Achnanthes conspicua
Achnanthes deflexa
Achnanthes detha
Achnanthes exilis
Achnanthes flexella
Achnanthes grana
Achnanthes laevis
Achnarnithes lanceolata
Achnanthes lapidosa
Achnanthes lapporiica
Achnanthes lewisiana
Achnanthes lutheri
Achnanthes marginulata

Achnanithes microcephala

Achnanthes nodosa
Achnanthes saxonica

Achnanithes subtomoides

Achnanthes trinodis
Achnanthes ventralis

Achnanthidiaceae

Achnanthidium affine

Achnanthidium biporomum
Achnanthidium clevel rostratum

Achnanthidium exiguum

Achnanthidium lanceolatum
Achnanthidium lanceolatum dubium
Achnanthidium minutissimum

Achnanthidium pusillum

Amphiphleuraceae

Frustulia thomboides
Frustulia vulgarls

Aulacoseiraceae

Aulacoseira alpigena
Aulacoseira ambigua
Aulacosira distans

CC5 CCs
8/7/97 8/7/97
14:20 14:20
A B

35. 7.800.

280. 130,000.
69. 7,800.
35. 7,100.
3,000. 180,000.
12,000. 780,000.
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cce

8/6/97

13:00

ccs
8/6/97
13:00

6,200.

cc11
8/4/97
13:30

240.

240,

730.

240,

240.

2,700.

cc11
8/4/97
13:30



Table 16. Taxa and deustties of periphyton collected at biological sampling sites WY97--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um’ per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site cc2 cc2 (13
Date 8/7/97 8/7/97 8/8/97
Time 11:45 11:45 14:00
A B A
DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um) - - -
(undet coccoid 3-5um) - - -
(undet filamentous) sp. - - -
(undet) sp. - - -
Chaetophoraceae
Stigeoclonium lubricum - - -
Desmidiaceae
Closterium acerosum - - -
Closterium littorale - - -
Closterium moniliferum - - -
Closterium sp. - - -
Cosmarium botrytis - - -
Staurastrum punctulatum - - -
Staurastrum sp. - - -
Microsporaceae
Microspora pachyderma - - -
Microspora sp. - - -
Ulotrichaceae
Ulothrix sp. - - -
Ulothrix zonata = - -
Ulvaceae
Schizomeris leibleinii - - -
Zygnemataceae
Spirogyra sp. - - -
CHRYSOPHYTA - Goiden and yeliow-green, including diatoms
Achnanthaceae
Achnanthes bioreti - - -
Achnanthes chlidanos - - -
Achnanthes conspicua - - -
Achnanthes deflexa - - 42,
Achnianthes detha - - -
Achnanthes exilis = - -
Achnanthes flexella 320. 92,000. -
Achnanthes grana - - -
Achnanthes laevis - - 42.
Achnanthes lanceolata 320. 37,000. 14,
Achnarithes lapidosa - - -
Achnanthes lapponica = - -
Achnanthes lewisiana - - -
Achnanthes lutheri - - -

Achnanthes marginulata - - 14,

Achnanthes microcephala - - -

Achnanthes nodosa - - 180.

Achnanthes saxonica - - 14,
Achnanthes subtomoides 650. 130,000. 42.
Achnanthes trinodis - - -
Achnanthes ventralis - - -
Achnanthidiaceae
Achnanthidium affine 1,900. 110,000. 420.
Achnanthidium biporomum - - -
Achnanthidium clevei rostratum - - -
Achnanthidium exiguum - - -
Achnanthidium lanceolatum - - -
Achnanthidium lanceolatum dubium - - -
Achnanthidium minutissimum 65,000. 4,200,000. 1,300.
Achnanthidium pusillum - - -
Amphiphleuraceae
Frustulia rhomboides - - -
Frustulia vulgaris 320. 1,100,000. 14.
Aulacoseiraceae
Aulacoseira alpigena - - -
Aulacoseira ambigua - - -
Aulacosira distans 160. 15,000. 97.

99

cC1
8/8/97
14:00

GC1 GC1
8/15/97 8/15/97
11:30 11:30
A B
2,500. 340,000
8.4 2,500
8.4 1,600.
34 16,000
8.4 3,900.
8.4 1,700
670. 39,000
1,800. 120,000.
8.4 780.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as pm° per centimeter squared,

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um)
(undet coccoid 3-5um)
(undet filamentous) sp.
(undet) sp.
Chaetophoraceae
Stigeoclonium lubricum
Desmidiaceae
Closterium acerosum
Ciosterium littorale
Closterium moniliferum
Clostenum sp.
Cosmarium botrytis
Staurastrum punctulatum
Staurastrum sp.
Microsporaceae
Microspora pachyderma
Microspora sp.
Ulotrichaceae
Ulothrix sp.
Ulothrix zonata
Ulvaceae
Schizomeris leibleinii
Zygnemataceae
Spirogyra sp.

GC2 GC2
8/15/97 8/15/97
14:30 14:30
A B

CHRYSOPHYTA - Golden and yeliow-green, including diatoms

Achnanthaceae
Achnanthes bioreti
Achnanthes chlidanos
Achnanthes conspicua
Achnanthes deflexa
Achnanthes detha
Achnanthes exilis
Achnanthes flexella
Achnanthes grana
Achnanthes laevis
Achnanthes lanceolata
Achnarithes lapidosa
Achnanthes lapponica
Achnanthes lewisiana
Achnanthes lutheri
Achnanthes marginulata
Achnanthes microcephala
Achnanthes nodosa
Achnanithes saxonica
Achnanthes subtomoides
Achnanthes trinodis
Achnanthes ventralis
Achnanthidiaceae
Achnanthidium affine
Achnanthidium biporomum
Achnanthidium clevei rostratum
Achnanthidium exiguum
Achnanthidium lanceolatum
Achnanthidium lanceolatum dubium
Achnanthidium minutissimum
Achnanthidium pusillum
Amphiphleuraceae
Frustulia homboides
Frustulia vulgaris
Aulacoseiraceae
Aulacoseira alpigena
Aulacoseira ambigua
Aulacosira distans

100

GCS GCS
8/14/97 8/14/97
15:15 15:15
A B
16,000 68,000,000.

2,500 460,000.
2,500 1,200,000.

2,500 1,200,000.

1,200 57,000

6,200 1,300,000
2,500 260,000.
36,000 2,100,000.
200,000 13,000,000
22,000 2,100,000.

8/14/97
11:30

27.

GC7
8/14/97
11:30

950.

390.

9,600.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

{~-, no data; A, abundance as cells per cm?; B, biovolume as pm® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC8 GC8 GC10
Date 8/18/97 8/18/97 8/5/97
Time 13:30 13:30 13:00
A B A
DIVISION
Family
Genus species
CHLOROPHYTA - Green algae
(undet coccoid >10um) - - -
(undet coccoid 3-5um) - - -

(undet filamentous) sp. - - 2,500.

(undet) sp. - - -
Chaetophoraceae
Stigeoclonium lubricum - - -
Desmidiaceae
Closterium acerosum - - -
Closterium littorale - - -
Clostenum moniliferum - - -
Closterium sp. - - -
Cosmarium botrytis = - -
Staurastrum punctulatum - - -
Staurastrum sp. - - -
Microsporaceae
Microspora pachyderma - - -
Microspora sp. - - -
Ulotrichaceae
Ulothrix sp. - - -
Ulothnix zonata - - -
Ulvaceae
Schizomeris leibleinil - - -
Zygnemataceae
Spirogyra sp. = - -
CHRYSOPHYTA - Golden and yellow-green, inciuding diatoms
Achnanthaceae
Achnanthes bioreti - - -
Achnanthes chlidanos - . -
Achnanthes conspicua - - -
Achnanthes deflexa - - 420,
Achnanthes detha - - -
Achnanthes exilis - - -
Achnanthes flexella - - -
Achnanthes grana - - -
Achnanthes laevis - - 100.
Achnanthes lanceolata 120. 14,000. -
Achnanthes lapidosa - - -
Achnanthes lapponica - - -
Achnanthes lewisiana - - -
Achnanthes lutheri - - -
Achnanthes marginulata - - 100.
Achnanthes microcephala - - -
Achnanthes nodosa - - -
Achnanthes saxonica - - -
Achnanthes subtomoides - - -
Achnanthes trinodjs = - -
Achnanthes ventralis - - -
Achnanthidiaceae
Achnanthidium affine 12,000. 690,000. 20,000.
Achnanthidium biporomum - - -
Achnanthidium clevei rostratum - - -
Achnanthidium exiguum - - -
Achnanthidium lanceolatum - - -
Achnanthidium lanceolatum dubium - - -

Achnanthidium minutissimum 44,000.  2,900,000. 24,000.

Achnanthidium pusillum - - -
Amphiphleuraceae
Frustulla rhomboides - - -

Frustulia vulgarls - - 100.

Aulacoseiraceae
Aulacoseira aipigena - - -
Aulacoseira ambigua - - -
Aulacosira distans 490. 45,000. -

101

GC10
8/5/97
13:00

10,000,000.

GC11
8/13/97
10:30
A

10.
110.

30.
50.

40.

10.
30.
10,

GC11
8/13/97
10:30
B

140,000.

9,300.

DC1

8/13/97
12:30

A

130.
83.

33,
50.

DC1
8/13/97
12:30
B



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

{~, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceae

Denticula elegans

Denticuia tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonil

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilia

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula eugiypta

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumensis
Cymbellaceae

Cymbella affinis

Cymbella amphicephala

Cymbella aspera

Cymbella brehmii

Cymbella cesatij

Cymbelia cistula

Cymbella cuspidata

Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbeila gracilis

Cymbella hauckii

Cymbelia heteropleura subrostrata

Cymbella hustedtii

Cymbella Junata

Cymbelia lanceolata

Cymbella microcephala

Cymbella minuta

Cymbella minuta latens

Cymbella minuta silesiaca

Cymbella naviculiformis

Cymbella proxima

CCs
8/7/97
14:20
A

69.

240.
140.

CCs
81797
14:20
B

102

cco

8/6/97

13:00

10.

19.

19.

86.

cCo
8/6/97
13:00

1,100.

cc11
8/4/97
13:30

240,

1,700.

490.

2,200.

1,200.

4,600.

1,500.

cc11
8/4/97
13:30



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

{-- no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceae

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum permiruta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglypta

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumenisis
Cymbellaceae
Cymbella affinis
Cymbella amphicephala
Cymbella aspera
Cymbella brehmii
Cymbella cesatii
Cymbella cistula
Cymbella cuspidata
Cymbella cymbiformis

Cymbella cymbiformis nonpurictata

Cymbelia gracilis
Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbelia hustedtii
Cymbella lunata

Cymbelia lanceolata
Cymbella microcephala
Cymbelia minuta
Cymbella minuta latens
Cymbelia minuta silesiaca
Cymbella naviculiformis
Cymbella proxima

cc2
8/7/97
11:45
A

cc2
8/7/97
11:45
B

cct
8/8/97
14:00

28.

28.

cct
8/8/97
14:00

5,100.

37,000.

GC1
8/15/97
11:30

25,

8.4
8.4

GC1
8/15/97
11:30

2,400.
2,100.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

[, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceae

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia llebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalls

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglypta

Cocconeis placentula lineata

Cocconels placentula pseudolineata

Cocconeis thumensis
Cymbellaceae
Cymbella affinis
Cymbella amphicephala
Cymbella aspera
Cymbella brehmii
Cymbella cesatii
Cymbella cistula
Cymbella cuspidata
Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbella gracilis
Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbella hustedtii
Cymbelia lunata

Cymbella lanceolata
Cymbella microcephala
Cymbella minuta
Cymbella minuta latens
Cymbella minuta sileslaca
Cymbella naviculiformis
Cymbella proxima

GC2
8/15/97
14:30

GC2
8/15/97
14:30
B

104

GC5

8/14/97

16:15

2,500
14,000

1,200
1,200
2,500

19,000

21,000
2,500

GC5
8/14/97
15:15

230,000.
760,000.

GC7

8/14/97

11:30
A

GC7
8/14/97
11:30
B

700.

200.
510.

150.

260.

360.

2,400.
2,800.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Aulacoseira italica

Aulacoseira italica tenuissima

Aulacoseira lacustris
Bacillariaceae

Denticula elegans

Denticula tenuis

Hantzschia amphioxys

Nitzschia acicularis

Nitzschia amphibia

Nitzschia dissipata

Nitzschia dissipata media

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum perminuta

Nitzschia frustulum subsalina

Nitzschia hungarica

Nitzschia inconspicua

Nitzschia kuetzingiana

Nitzschia liebethruthii

Nitzschia linearis

Nitzschia palea

Nitzschia paleacea

Nitzschia romana

Nitzschia sociabilis

Nitzschia subtilis
Brachysiraceae

Brachysira brebissonii

Brachysira vitrea
Catenulaceae

Amphora ovalis

Amphora ovalis pediculus

Amphora perpusilla

Amphora submontana
Cocconeidaceae

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula euglypta

Cocconeis placentula lineata

Cocconeis placentula pseudolineata

Cocconeis thumensis
Cymbellaceae
Cymbella affinis
Cymbella amphicephala
Cymbella aspera
Cymbella brehmii
Cymbelia cesatii
Cymbella cistula
Cymbella cuspidata
Cymbella cymbiformis

Cymbella cymbiformis nonpunctata

Cymbella gracilis
Cymbella hauckii

Cymbella heteropleura subrostrata

Cymbella hustedtii
Cymbella lunata
Cymbella lanceolata
Cymbella microcephala
Cymbella minuta
Cymbella minuta latens
Cymbella minuta silesiaca
Cymbella naviculiformis
Cymbella proxima

GC8
8/18/97
13:30

A

240.

370.
120.

GC8
8/18/97
13:30
B

42,000.

140,000.
160,000.

105

GC10 GC10
8/5/97 8/5/97
13:00 13:00
A B
100 18,000.
210 52,000.

GC1
8/13/97
10:30

A

40.

10.

10

120.
10.

GC11
8/13/97
10:30
B

110,000.

1,600,

2,700.

47,000.
13,000.

DC1

8/13/97
12:30

A

33.

520.
560.

170.

180.
17.

DC1
8/13/197
12:30
B



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY397--Continued
{--, no data; A, abundance as cells per cm?; B, biovolume as pm® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site cC5 CC5 cce cco cc11
Date 8/7/97 8/7/97 8/6/97 8/6/97 8/4/97
Time 14:20 14:20 13:00 13:00 13:30
A B A B A
DIVISION
Family
Genus species

Cymbelia reichardtii 3s. 1,000. - - 240.

Cymbella tumida - - - - -
Cymbella turgidula - - - - -
Encyonema minutum - - - - -
Encyonema muelleni - - - - -
Placoneis placentula - - - - -
Diadesmidaceae
Luticola cohnii - - - - -
Diploneidaceae
Diploneis bombus - - - - -
Diploneis elliptica - - - - -
Diploneis oblongella - - - - -
Epithemiaceae
Rhopalodia gibba - - - - -
Rhopalodia gibba ventricosa - - - - -
Eunotiaceae
Eunotia arcus - - - - ~
Eunotia bilunaris - - - - -
Eunotia exigua - - 10. 2,200. -
Eunotia flexuosa - - - - -
Eunotia formica - - - - -
Eunotia implicata -~ - - - -
Eunotia minor - - - - -
Eunotia musicola tridentula - - - - -
Eunotia pectinalis minor - - - - -
Eunotia pectinalis undulata - - - - -
Eunotia praerupta - - - - -
Eunotia tenella - - - . -
Fragilariaceae
Asterionella formosa - - = - -

Diatoma anceps - - 86. 96,000. -
Diatoma heimale - - - - -
Diatoma mesodon 35. 2,000. 210 12,000. 3,200.

Diatorna tenue - = - - -
Diatorna vulgare - = - - -

Diatomella balfounana - - - - -
Fragilania brevistriata - - - - 240,
Fragilaria brevistriata infiata - - - - -
Fragilana capucina 35. 5,800. 19. 3,200. 4,400.
Fragilana capucina mesolepta - - - - -
Fragilaria capucina rumpens - - - - 2,200.
Fragilaria construens binodis - - - - -
Fragilaria construens pumila - - - - 730.
Fragilaria construens venter 210. 13,000. 1. 1,200. 1,700.
Fragilana nitzschioides - - 67. 16,000. -
Fragilana pinnata 69. 6,100. 120. 11,000. 1,200.
Fragilana pinnata acuminata 69. 7,700. - - 1,200.
Fragilaria pinnata lancettula - - - - -
Fragftlania vaucheriae 800. 46,000. 120. 7,200. 14,000.

Fragilaria virescens clavata - - - - -
Fragilana virescens exigua - - - - -
Fragilariforma virescens - - - - -

Hannaea arcus 170. 120,000. 86. 59,000. 2,400.

Hannaea arcus amphloxys - - - - -
Martyana martyi - - - - -

Meridion circulare - - - - 240.

Meridion circulare constrictum - - 57. 77,000. -
Pseudostaurosira brevistriata - - - - -
Pseudostaurosira robusta - - - - -
Staurosira construens - - - - -

Staurosirella leptostauron - - - - 1,700.

Staurosirella pinnata - - - - -
Synedra acus - - - - -

cc11
8/4/97
13:30



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

{~, no data; A, abundance as cells per cm?; B, biovolume as um3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

DIVISION
Family
Genus species

Cymbeiia reichardltii

Cymbelia tumida

Cymbeiia turgidula

Encyonema minutum

Encyonema mueileri

Piaconeis placentuia
Diadesmidaceae

Luticoia cohnii
Diploneidaceae

Diploneis bombus

Diploneis eliiptica

Diploneis obiongeila
Epithemiaceae

Rhopaiodia gibba

Rhopaiodia gibba ventricosa
Eunotiaceae

Eunotia arcus .

Eunotia bilunaris

Eunotia exigua

Eunotia fiexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicoia tnidentuia

Eunotia pectinaiis minor

Eunotia pectinalis undulata

Eunotia praerupla

Eunotia tenelia
Fragilariaceae

Asterioneila formosa

Diatoma anceps

Diatoma heimaie

Diatoma mesodon

Diatoma tenue

Diatoma vuigare

Diatomeiia baifouriana

Fragiiaria brevistriata

Fragilaria brevistriata inflata

Fragilaria capucina

Fragilaria capucina mesoiepta

Fragiiaria capucina rumpens

Fragilaria construens binodis

Fragiiana construens pumila

Fragiiaria construens venter

Fragilaria nitzschioides

Fragilaria pinnata

Fragiiana pinnata acuminata

Fragilaria pinnata iancettuia

Fragilaria vaucheriae

Fragilania virescens ciavata

Fragilaria virescens exigua

Fragiiariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circuiare

Meridion circuiare constrictum

Pseudostaurosira brevistriata

Pseudostaurosira robusta

Staurosira construens

Staurosireiia ieptostauron

Staurosireiia pinnata

Synedra acus

cc2 cc2
8/7/97 8/7/97
11:45 11:45
A B
320, 84,000.
970. 55,000
160. 15,000.
2,100. 120,000,
490. 340,000.
1,100. 1,500,000.

107

cC1 CCi
8/8/97 8/8/97
14:00 14:00
A B
28. 2,200,000.
28, 31,000.
55. 3,100.
42, 6,900.
300. 19,000.
14, 3,300.
28. 2,400.
800. 47,000.
120. 86,000.

GC1
8/15/97
11:30

A

8.4

8.4

8.4

8.4

GC1
8/15/97
11:30
B



Table 16. Taxa and densities of periphyton colilected at biological sampling sites WY97--Continued

{--, no data; A, abundance as cells per cm?; B, biovolume as pm3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Cymbella reichardtii

Cymbella tumida

Cymbella turgidula

Encyonema minutum

Encyonema muelleri

Placoneis placentula
Diadesmidaceae

Luticola cohnii
Diploneidaceae

Diploneis bombus

Diploneis elliptica

Diploneis oblongelia
Epithemiaceae

Rhopalodia gibba

Rhopalodia gibba ventricosa
Eunotiaceae

Eunotia arcus

Eunotia bilunaris

Eunotia exigua

Eunotia flexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicola tridentula

Eunotia pectinalis minor

Eunotia pectinalis undulata

Eunotia praerupta

Eunotia tenella
Fragilariaceae

Asterionella formosa

Diatoma anceps

Diatoma heimale

Diatoma mesodon

Diatoma tenue

Diatoma vulgare

Diatomella balfounana

Fragilaria brevistriata

Fragilaria brevistriata inflata

Fragilaria capucina

Fragilaria capucina mesolepta

Fragilaria capucina rumpens

Fragilaria construens binodis

Fragilaria construens pumila

Fragilaria construens venter

Fragilaria nitzschioides

Fragilania pinnata

Fragilaria pinnata acuminata

Fragilaria pinnata lancetiula

Fragilana vaucheriae

Fragilaria virescens clavata

Fragilaria virescens exigua

Fragilariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circulare

Meridion circulare constrictum

Pseudostaurosira brevistriata

Pseudostaurosira robusta

Staurosira construens

Staurosirella leptostauron

Staurosirella pinnata

Synedra acus

GC2
8/15/97
14:30
A

GC2
8/15/97
14:30
B

108

GC5
8/14/97
15:15

GC5
8/14/97
15:15

GC7
8/14/97
11:30

42,

48.

37.

39,

19.

GC7
8/14/97
11:30

25,
1,200.



Table 16. Taxa and densities of periphyton eollected at biological sampling sites WY97--Continued

[--, no data; A, abundance as cells per cm? B, biovolume as pm3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Cymbella reichardtii

Cymbelia tumida

Cymbella turgidula

Encyonema minutum

Encyonema muelleri

Placoneis placentula
Diadesmidaceae

Luticola cohnii
Diploneidaceae

Diploneis bombus

Diploneis elliptica

Diploneis obiongelia
Epithemiaceae

Rhopalodia gibba

Rhopalodia gibba ventricosa
Eunotiaceae

Eunotia arcus

Eunotia bilunaris

Eunotia exigua

Eunotia flexuosa

Eunotia formica

Eunotia implicata

Eunotia minor

Eunotia musicola tridentula

Eunotia pectinalis minor

Eunotia pectinalis undulata

Eunotia praerupta

Eunotia tenella
Fragilariaceae

Asterionella formosa

Diatomna anceps

Diatoma heimale

Diatoma mesodon

Diatoma tenue

Diatoma vulgare

Diatomnella balfouniana

Fragilaria brevistriata

Fragilaria brevistnata infiata

Fragilaria capucina

Fragilaria capucina mesolepta

Fragilaria capucina rumpens

Fragilaria construens binodis

Fragilania construens pumila

Fragilaria construens venter

Fragilaria nitzschioides

Fragilaria pinnata

Fragilaria pinnata acuminata

Fragilaria pinnata lancettula

Fragilaria vaucheriae

Fragilania virescens clavata

Fragilaria virescens exigua

Fragilariforma virescens

Hannaea arcus

Hannaea arcus amphioxys

Martyana martyi

Meridion circulare

Meridion circulare constrictum

Pseudostaurosira brevistnata

Pseudostaurosira robusta

Staurosira construens

Staurosirella leptostauron

Staurosirella pinnata

Synedra acus

GC8
8/18/97
13:30
A

GCs8
8/18/97
13:30
B

GC10 GC10

8/5/97 8/5/97

13:00 13:00

A B

100 24,000.
210. 13,000.
210. 16,000.
930 54,000

GC11
8/13/97
10:30

A

10.

40.

10.

50.

40.

20.
40.
180.

10.
120,

170.

10.

GC11
8/13/97
10:30
B

240.
11,000.

2,800.

3,500.

3,400.

DC1

8/13/97
12:30

A

760.

17.

150.
17.

DC1
8/13/97
12:30
B



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
{-- no data; A, abundance as cells per cm?; B, biovolume as pm?® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site CcCcs CcCs CcCe CC9 cC11
Date 8/7/97 8/7/97 8/6/97 8/6/97 8/4/97
Time 14:20 14:20 13:00 13:00 13:30
A B A B A
DIVISION
Family
Genus species
Synedra minuscula - - - - -
Synedra rumpens - - - - -
Synedra rumpens familians - - - - -
Synedra rumpens fragilarioides - - - - -

Synedra rumpens meneghiniana - - - - -
Synedra tenera - - - - -
Synedra uina - - - - 3,600.
Synedra ulna oxyrhynchus - - - - -
Gomphonemataceae
Gomphoneis eriense - - - - -
Gomphoneis herculeana - - - - -
Gomphonema acuminatum - - - - -
Gomphonema angustatum 170. 46,000. 10. 2,500. 490.
Gomphonema angustatum productum - - - - -
Gomphonema angustatum sarcophagus - - - - -
Gomphonema brebissonii - - - - -
Gomphonema cf. clevei - - - - -
Gomphonema gracile - - - - -
Gomphonema grunowii - - - - -
Gomphonema intricatum - - - - -
Gomphonema minutum - - - - -
Gomphonema olivaceoides hutchinsoniana - - - - -
Gomphonema olivaceum 240. 61,000. - - -
Gomphonema olivaceum var. minutissimum 1,100. 140,000. 19. 2,400. -
Gomphonema parvulum 35. 5,900. - - -
Gomphonema pumilum - - - - -
Gomphonema subclavatum - - - - -
Gomphonema truncatum capitatum - - - - -
Reimeria sinuata 800. 82,000. 10. 980. 4,100.
Naviculaceae
Caloneis bacillum - - 19, 7,900. -
Caloneis ventricosa truncatula - - - - -
Didymosphenia geminata - - - - -
Navicula abiskoensis - - - - -
Navicula arvensis - - - - -
Navicula atomus - - 10. 510. -
Navicula bryophila - - - - -
Navicula capitata - - 10. 2,700. -
Navicula cincta - - - - -
Navicula confervacea - - - - -
Navicula contenta biceps - - - - -
Navicula cryptocephala - - - = -
Navicula decussis - - - - -
Navicula detenta - - - - -
Navicula elginensis - - 10. 3,500. -
Navicula gallica perpusilla - - - = -
Navicula ignota acceptata - - - - -
Navicula ignota palustn's - - 10. 1,600. -
Navicula lanceolata - - - - -
Navicula luzonensis - - - - -
Navicula minima - - - - -
Navicula minuscula 35. 4,500. 10. 1,300. -
Navicula minuscula muralis - - - - -
Navicula mutica - - - - -
Navicula paucivisitata - - - - -
Navicula pelliculosa - - - = -
Navicula pseudoscutiformis - - - - -
Navicula pupula - - - - -
Navicula pupula capitata - - - - -
Navicula pupula mutata - - - - -
Navicula pusilla - - - - -
Navicula radiosa - - - - 970.
Navicula radiosa tenella 35, 3,700. - - 1,200.

110

cc11
8/4/97
13:30

2,900,000.
130,000.



Table 16. Taxa and densities of periphyton collected at blological sampling sites WY97--Continued

[--, no data; A, abundance as cells per cm? B, biovolume as ptn3 per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Synedra minuscula

Synedra rumpens

Synedra rumpens familiaris

Synedra rumpens fragilarioides

Synedra rumpens meneghiniana

Synedra tenera

Synedra uina

Synedra ulna oxyrhynchus
Gomphonemataceae

Gomphoneis eriense

Gomphoneis herculeana

Gomphonema acuminatum

Gomphonema angustatum

Gomphonema angustatum productum

Gomphonema angustatum sarcophagus

Gomphonema brebissonii

Gomphonema cf. clevei

Gomphonema gracile

Gomphonema grunowii

Gomphonema intricatum

Gomphonema minutum

Gomphonema olivaceoides hutchinsoniana

Gomphonema olivaceum

Gomphonema oli var. mil

Gomphonema parvulum

Gomphonema pumilum

Gomphonema subclavatum

Gomphonema truncatum capitatum

Reimenia sinuata
Naviculaceae

Caloneis bacillum

Caloneis ventricosa truncatula

Didymosphenia geminata

Navicula abiskoensis

Navicula arvensis

Navicula atomus

Navicula bryophila

Navicula capitata

Navicula cincta

Navicula confervacea

Navicula contenta biceps

Navicula cryptocephala

Navicula decussis

Navicula detenta

Navicula elginensis

Navicula gallica perpusilla

Navicula ignota acceptata

Navicula ignota palustris

Navicula lanceolala

Navicula luzonensis

Navicula minima

Navicula minuscula

Navicula minuscula muralis

Navicula mutica

Navicula paucivisitata

Navicula pelliculosa

Navicula pseudoscutiformis

Navicula pupula

Navicula pupula capitata

Navicula pupula mutata

Navicula pusilla

Navicula radiosa

Navicula radiosa tenella

cc2
8/7/97
11:45
A

cc2
8/7/97
1145
B

111

cct
8/8/97
14:00

28.
a3.

28,

cct
8/8/97
14:.00

GC1

8/15/97

11:30

8.4

GCt1
8/15/97
11:30



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

[--, no data; A, abundance as cells per cm?; B, biovolume as um° per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site
Date
Time

DIVISION
Family
Genus species

Synedra minuscuia

Synedra rumpens

Synedra rumpens familiaris

Synedra rumpens fragilarioides

Synedra rumpens meneghiniana

Synedra tenera

Synedra uina

Synedra ulna oxyrhynchus
Gomphonemataceae

Gomphoneis eniense

Gomphoneis herculeana

Gomphonema acuminatum

Gomphonema angustatum

Gomphonema angustatum productum

Gomphonema angustatum sarcophagus

Gomphonema brebissonii

Gomphonema cf. clevei

Gomphonema gracile

Gomphonema grunowii

Gomphonema intricatum

Gomphonema minutum

Gomphonema olivaceoides hutchinsoniana

Gomphonema olivaceum

Gomphonema ol var. minuti

Gomphonema parvuium

Gomphonema pumiium

Gomphonema subclavatum

Gomphonema truncatum capitatum

Reimenia sinuata
Naviculaceae

Caloneis bacillum

Caloneis ventricosa truncatuia

Didymosphenia geminata

Navicula abiskoensis

Navicuia arvensis

Navicuia atomus

Navicula bryophila

Navicuia capitata

Navicula cincta

Navicula confervacea

Navicula contenta biceps

Navicuia cryptocephala

Navicuia decussis

Navicula detenta

Navicuia elginensis

Navicula gallica perpusilla

Navicuia ignota acceptata

Navicuia ignota paiustris

Navicuia ianceoiata

Navicula luzonensis

Navicuia minima

Navicula minuscuia

Navicula minuscuia muralis

Navicula mutica

Navicula paucivisitata

Navicula peliiculosa

Navicula pseudoscutiformis

Navicuia pupula

Navicula pupuia capitata

Navicula pupuia mulata

Navicuia pusilla

Navicuia radiosa

Navicula radiosa tenella

GC2
8/15/97
14:30
A

GC2
8/15/97
14:30
B

112

GCS
8/14/97
15:15

GCS
8/14/97
15:15

GC?
8/14/97
11:30

18.

GC7
8/14/97
11:30



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
[~ no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site
Date
Time

DIVISION
Family
Genus species

Synedra minuscula
Synedra rumpens
Synedra rumpens familiaris
Synedra rumpens fragilarioides
Synedra rumpens meneghiniana
Synedra tenera
Synedra ulna
Synedra uina oxyrhynchus

Gomphonemataceae
Gomphoneis eriense
Gomphoneis herculeana
Gomphonema acuminatum
Gomphonema angustatum
Gomphonema angustatum productum
Gomphonema angustatum sarcophagus
Gomphonema brebissonii
Gomphonema cf. clevei
Gomphonema gracile
Gomphonema grunowii
Gomphonema intricatum
Gomphonema minutum
Gomphonema oii ides hutchir
Gomphonema olivaceum
Gomphonema olivaceum var. minutissimum
Gomphonema parvulum
Gomphonema pumilum
Gomphonema subclavatum
Gomphonema truncatum capitatum
Reimeria sinuata

Naviculaceae
Caloneis bacillum
Caloneis ventricosa truncatula
Didymosphenia geminata
Navicula abiskoensis
Navicula arvensis
Navicula atomus
Navicula bryophila
Navicula capitata
Navicula cincta
Navicula confervacea
Navicula contenta biceps
Navicula cryptocephala
Navicula decussis
Navicula detenta
Navicula elginensis
Navicula gallica perpusilla
Navicula ignota acceptata
Navicula ignota palustris
Navicula lanceolata
Navicula luzonensis
Navicula minima
Navicula minuscula
Navicula minuscula muralis
Navicula mutica
Navicula paucivisitata
Navicula pelliculosa
Navicula pseudoscutiformis
Navicula pupula
Navicula pupula capitata
Navicula pupula mutata
Navicula pusilla
Navicula radiosa
Navicula radiosa tenella

GC8
8/18/97
13:30

A

2,

100.

GC8
8/18/97
13:30
B

210,000.
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GC10

8/5/97

13:00
A

100.

1,900.

310.

GC10
8/5/97
13:00

11,000.
2,000,000,

GC11
8/13/97
10:30

A

180.

60.

40.
50.

91.

10.

30.

GC11
8/13/97
10:30
B

DC1
8/13/97
12:30

A

17.

17.

DCt
8/13/97
12:30
B



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site (=3 ccs cco cC9 cc1i
Date 8/7/97 8/7/97 a/6/97 8/6/97 8/4/97
Time 14:20 14:20 13:00 13:00 13:30
A B A B A
DIVISION
Family
Genus species

Navicula rhynchocephala - - - - 490.
Navicula rhynchocephala germainii - - - - -
Navicula salinarum - - - - -
Navicula salinarum intermedia - - - - -
Navicula secreta apiculata - - - - -
Navicula seminulum - - - - -
Navicula subminuscula - - - - -
Navicula subtilissima - - - - -
Navicula sp. 1 ans hdsn - - - - -
Navicula tantula - - - - -

Navicula tenelloides - - - - 490.

Navicula tripunctata schizonemoides - - - - -
Navicula variostriata - - 19, 13,000. -
Navicula viridula rostellata - - - - -
Neidium atfine - - - - -
Pinnulariaceae
Pinnulana abaujensis linearis - - - - -
Pinnularia appendiculata - - - - -
Pinnulana biceps - - - - -
Pinnulana borealis - - - - -
Pinnularia intermedia - - - - -
Pinnulana major - - - - -
Pinnularia mesolepta - - - - -
Pinnularia microstauron - - - - -
Pinnularia nodosa - - - - -
Pinnulana obscura - - - - -
Pinnularia stomatophora - - - - -

Pinnulana subcapitata 69. 56,000. 38. 31,000. 240.

Pinnulana sudetica - - - - -
Rhoicospheniaceae

Rhoicosphenia abbreviata - - - - -
Sellaphoraceae

Sellaphora laevissima - - - - -

Sellaphora pupula - - - - -

Sellaphora pupula rectangularis - - - - -

Sellaphora seminulum - - - - -
Stauroneidaceae

Stauroneis anceps - - - - -

Stauroneis phoenicenteron - - - - -

Stauroneis smithii - - - - -
Stephanodiscaceae

Cyclotella atomus 35, 1,900. 19. 1,000. 490.

Cyclotella meneghiniana - - - - -

Cyclotella ocellata - - - - -

Cyclotella pseudostelligera - - - - -

Cyclotella stelligera - - - - -
Tabellariaceae

Tabellaria flocculosa - - 10. 120. 490.
Thalassiosiraceae

Thalassiosira pseudonana - - - - 240.

CYANOPHYTA - Blue-green algae

(undet coccoid 3-5um) - - - - -

(undet coccoid) 80,000. 30,000. 300,000. 110,000. 330,000.

(undet) sp. - - - - -
Chroococcaceae

Chroococcus sp. - - - = -
Oscillatoriaceae

Hydrocoleum brebissonii 140,000. 1,000,000. - - 380,000.

Lyngbya sp. 1 (ansfwa) - - - - -

Oscillatoria sp. 1 (ansfwa) - - - - -
Rivulariaceae

Amphithrix janthina 420,000. 200,000. 350,000. 160,000. 750,000.

Calothrix panetina - - - - -
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cct1
8/4/97
13:30

6.,000.

31,000.

120,000.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY37--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um’ per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

Navicula rhynchocephala
Navicuia rhynchocephaia germainii
Navicuia salinarum
Navicula salinarum intermedia
Navicuia secreta apicuiata
Navicula seminulum
Navicula subminuscula
Navicuia subltilissima
Navicula sp. 1 ans hdsn
Navicuia tantuia
Navicula tenelloides
Navicuia tnpunctata schizonemoides
Navicula vanostriata
Navicula viridula rostellata
Neidium affine
Pinnulariaceae
Pinnularia abaujensis iinearis
Pinnularia appendiculata
Pinnularia biceps
Pinnularia borealis
Pinnularia intermedia
Pinnularia major
Pinnularia mesolepta
Pinnularia microstauron
Pinnularia nodosa
Pinnularia obscura
Pinnularia stomatophora
Pinnularia subcapitata
Pinnularia sudetica
Rhoicospheniaceae
Rhoicosphenia abbreviata
Sellaphoraceae
Seiiaphora laevissima
Seiiaphora pupuia
Sellaphora pupula rectangularis
Sellaphora seminuium
Stauroneidaceae
Stauroneis anceps
Stauroneis phoenicenteron
Stauroneis smithii
Stephanodiscaceae
Cycloteiia atomus
Cyclotella meneghiniana
Cycioteiia ocellata
Cyciotella pseudosteiiigera
Cyclotella stelligera
Tabellariaceae
Tabellaria fioccuiosa
Thalassiosiraceae
Thalassiosira pseudonana
CYANOPHYTA - Blue-green algae
(undet coccoid 3-5um)
(undet coccoid)
(undet) sp.
Chroococcaceae
Chroococcus sp.
Oscillatoriaceae
Hydrocoleum brebissonii
Lyngbya sp. 1 (ansfwa)
Osciliatoria sp. 1 (ansfwa)
Rivulariaceae
Amphithrix janthina
Calothrix parietina

cc2 cc2 ccCt
8/7/97 8/7/97 8/8/97
11:45 11:45 14:00
A B A
- - 14
320. 15,000. 28.
320, 260,000. 42
- - 42,
490,000. 180,000. 250,000.
- - 14,000.
670,000. 320,000. 690,000.
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ccCi
8/8/97
14:00

GC1
8/15/97
11:30

690,000.

GC1
8/15/97
11:30
B

320,000.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY37--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as pm‘1 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site GC2 GC2 GCS GC5
Date 8/15/97 8/15/97 8/14/97 8/14/97
Time 14:30 14:30 15:15 15:15
A B A B
DIVISION
Family
Genus species
Navicula rhynchocephala - - - -
Navicula rhynchocephala germainii - - - -
Navicula salinarum - - 1,200 91,000,
Navicula salinarum intermedia - - - -
Navicula secreta apiculata - - 2,500 470,000,
Navicula seminulum - - = -
Navicula subminuscula - - - -
Navicula subtilissima - - - -
Navicula sp. 1 ans hdsn - - - -
Navicula tantula - - - -

Navicula tenelloides - -~ - -
Navicula tripunctata schizonemoides - - - -
Navicula variostriata - - - -
Navicula viridula rostellata - - - -
Neidium affine - - - -
Pinnulariaceae
Pinnulana abaujensis linearis - - - -
Pinnularia appendiculata - - - -
Pinnularia biceps - - - -
Pinnularia borealis - - - -
Pinnularia intermedia - - - -
Pinnularia major - - - -
Pinnularia mesolepta - - = -
Pinnularia microstauron - - - -
Pinnularia nodosa - - - -
Pinnularia obscura - - - -

Pinnularia stomatophora - - - -

Pinnularia subcapitata 630. 510,000. 2,500 2,000,000.

Pinnularia sudetica 630. 2,400,000. 1,200 4,600,000.
Rhoicospheniaceae

Rhoicosphenia abbreviata - - - -

Sellaphoraceae
Sellaphora laevissima - - - -
Sellaphora pupula - - - -
Sellaphora pupula rectangularis - - - -
Sellaphora seminulum - - - -
Stauroneidaceae
Stauroneis anceps - - - -
Stauroneis phoenicenteron - - - -
Stauroneis smithii - = - -
Stephanodiscaceae
Cyclotella atomus 630. 35,000. .. - -
Cyclotella meneghiniana - - - -
Cyclotella ocellata - - - -
Cyclotella pseudostelligera - - - -
Cyclotella stelligera - - - -
Tabellariaceae

Tabellana flocculosa 630. 7,900. 3,700 46,000.

Thalassiosiraceae
Thalassiosira pseudonana - - - -
CYANOPHYTA - Biue-green algae
(undet coccoid 3-5um) - - - -
(undet coccoid) 99,000. 36,000. 290,000 110,000.
(undet) sp. - - - -
Chroococcaceae
Chroococcus sp. - - - -
Oscillatoriaceae
Hydrocoleum brebissonii 1,100,000. 6,500,000. - -
Lyngbya sp. 1 (ansfwa) - - - -
Oscillatoria sp. 1 (ansfwa) - - - -
Rivulariaceas
Amphithnx janthina 2,100,000. 970,000. 1,900,000 870,000.
Calothrix parietina - - - -
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GC7
8/14/97
11:30

12.

250.

1,300.

GC7

8/14/97
11:30

1

240.

97.

70.

87.
160.

93.

590.



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um’ per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations}

Site GC8 GC8 GC10 GC10 GC11 GC11t DC1t
Date 8/18/97 8/18/97 8/5/97 8/5/97 8/13/97 8/13/97 8/13/97
Time 13:30 13:30 13:00 13:00 10:30 10:30 12:30
A B A B A B A
DIVISION
Family
Genus species

Navicula rhynchocephala - - - - - - -
Navicula rhynchocephala germainii - - - - - - -
Navicula salinarum - - - - - - -
Navicula salinarum intermedia - - - - - - -
Navicula secreta apiculata - - - - - - -
Navicula seminulum - - - = - - -
Navicula subminuscula - - - - - - 17.
Navicula subtilissima - - - - - - -
Navicula sp. 1 ans hdsn - - - - - - -
Navicula tantula - - - - - - -

Navicula tenelloides 240. 11,000. - - - - 120.

Navicula tripunctata schizonemoides - - = - - - -
Navicula variostriata - - - - - - -
Navicula viridula rostellata - - - - - - -
Neidium affine - - - - - - -
Pinnulariaceae
Pinnularia abaujensis linearis - - - - - - -
Pinnularia appendiculata - - - - - - -
Pinnularia biceps - - - = - - -
Pinnularia borealis - - - = - - -
Pinnularia intermedia - - - - - - -
Pinnularia major - - - - - - -
Pinnularia mesolepta - - - - - - -
Pinnularia microstauron - - - - - - -
Pinnularia nodosa - - - - - - -
Pinnularia obscura - - - - - - -
Pinnularia stomatophora - - - - - - -

Pinnularia subcapitata - - - - 10. 8,100. 33.

Pinnularia sudetica - - - - - - -
Rhoicospheniaceae

Rhoicosphenia abbreviata - - - - - - -
Sellaphoraceae

Sellaphora laevissima - - - - - - -

Sellaphora pupula - - - - . - -

Sellaphora pupula rectangularis - - - - - - -

Sellaphora seminulum - - - -~ - - -
Stauroneidaceae

Stauroneis anceps - - - = - . -

Stauroneis phoenicenteron - - - - - - -

Stauroneis smithii - - - - - - -
Stephanodiscaceae

Cyclotella atomus - - - - 10. 550. -

Cyclotella meneghiniana - - 100. 65,000. - - -

Cyclotella ocellata - - - - - - -

Cyclotella pseudostelligera - - - - - - -

Cyclotella stelligera - - - - - - -
Tabellariaceae

Tabellaria flocculosa - - - - - - -
Thalassiosiraceae

Thalassiosira pseudonana - - - - - - -

CYANOPHYTA - Blue-green algae

(undet coccoid 3-5um) - - - - - - -

(undet coccoid) 3,100,000. 1,100,000. 110,000. 41,000. 137,822 51,000. 560,000.

(undet) sp. - - - - - - -
Chroococcaceae

Chroococcus sp. - - - - - - -
Oscillatoriaceae

Hydrocoleum brebissonii - - - - - - .

Lyngbya sp. 1 (ansfwa) - - - - - - -

Oscillatoria sp. 1 (ansfwa) - - - - - - -
Rivulariaceae

Amphithrix janthina 1,200,000. 580,000. 300,000. 140,000. 350,000. 170,000, 480,000.

Calothrix parietina - - - - - - -
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DC1
8/13/97
12:30
B



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um3 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site [ CcCcs cco cco CccC11t cci
Date 8/7/97 8/7/97 8/6/97 8/6/97 8/4/97 8/4/97
Time 14:20 14:20 13:00 13:00 13:30 13:30
A B A B A B
DIVISION
Family
Genus species
EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida - - - - - -
Trachelomonas volvocina - - - - 930. 740,000.
(undet) sp. - - - - - -
RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea - - - - - -
Undetermined flagellated form - - - - 930. 99,000.

118



Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
{--, no data; A, abundance as cells per cm?; B, biovolume as um® per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenolds
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flageliated form

cc2
8/7/97
11:45
A

cc2
8/7/97
11:45
B

cct cct
8/8/97 8/8/97
14:00 14:00

2,200. 330,000.

GC1
8/15/97
11:30

GC1
8/15/97
11:30
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Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued

[--. no data; A, abundance as cells per cm?; B, biovolume as um“ per centimeter squared;

densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations)

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenolds
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flageliated form

GC2
8/15/97
14:30

A

3,800.

GC2
8/15/97
14:30
B

400,000.

GC5
8/14/97
15:15

19,000

GCS
8/14/97
15:15

2,800,000.

GC7
8/14/97
11:30

GC7
8/14/97
11:30
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Table 16. Taxa and densities of periphyton collected at biological sampling sites WY97--Continued
[--, no data; A, abundance as cells per cm?; B, biovolume as um3 per centimeter squared;
densities and biovolumes rounded to 2 significant figures; see Table 1 and Figure 1 for site locations]

Site
Date
Time

DIVISION
Family
Genus species

EUGLENOPHYTA - Euglenoids
Euglenaceae
Trachelomonas hispida
Trachelomonas volvocina
(undet) sp.

RHODOPHYTA - Red Algae
Chantransiacea
Audouinella violacea

Undetermined flagellated form

GC8
8/18/97
13:30
A

GC8 GC10 GC10 GC11 GC11
8/18/97 8/5/97 8/5/97 8/13/97 8/13/97
13:30 13:00 13:00 10:30 10:30
B A B A B

1,000,000. - - - -

DCt
8/13/97
12:30
A

DC1
8/13/97
12:30
B
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