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ABSTRACT

Three high altitude lakes were sampled to investigate their acidification
potential and to develop monitoring approaches for assessing lake sensitivity
to acid deposition. Sampling of Ned Wilson, Oyster and Upper Island lakes in
the Flat Top Wilderness Area of Colorado was conducted in 1982 and 1983. These
lakes are representative of the range of lakes sensitive to acid deposition in
the area.

Data collected show the three study lakes are biologically and chemically
similar. Available literature suggests biological communities of the study
lakes are sensitive to acidification, with major impacts expected as pH drops
below 5.5. Lack of acidity sensitivity data for most species of organisms
inhabiting the study lakes precludes concise predictions of biological response
to acidification. However, annual sampling for community changes and indicator
species of phytoplankton, zooplankton and macroinvertebrates populations is
recommended. Data on fish population structure and maintenance mechanisms are
needed before fish community information can be used for monitoring, but metal
concentration data for fish tissue and sediments should be collected for residue
levels. A suite of nineteen physical and chemical water quality parameters,
including eight metals, is recommended for annual scans.
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INTRODUCTION

The Environmental Monitoring Systems Laboratory-Las Vegas, Nevada (EMSL-
LV) assisted the Agency's Region 8, Environmental Services Division, in a joint
EPA and U.S. Geological Survey (USGS) investigation of the acidification poten-
tial of selected lakes in the Flat Tops Wilderness Area of Colorado. A second
objective was to assist in developing a monitoring program suitable for appli-
cation to regional high altitude lakes. The results of sampling conducted
during 1982 and 1983 on three Flat Tops index lakes are reported here together
with an evaluation of monitoring methods which could be applied to long term
monitoring programs for assessing lake acidification.

The Flat Tops Wilderness Area is located in the White River National
Forest of northwestern Colorado. This unique recreation resource contains
numerous lakes, many higher than 3300 m in elevation, accessible to the public
only by foot or horseback. Nevertheless, the area receives considerable use by
hikers, campers, and fisherman during the summer. Brook trout (Salvelinus
fontinalis), rainbow trout (Salmo gairdneri), cutthroat trout (Salmo clarki)
and cutthroat rainbow trout hybrids are present in many lakes. Additionally,
some fishless lakes in the region contain dense populations of tiger salaman-
ders, Ambystoma tigrinum. Wilderness designation requires the U.S. Forest
Service to protect the Flat Tops from unacceptable adverse impact as identified
by the Clean Air Act amendments of 1977.

Approximately 370 lakes within the Flat Tops Wilderness Area are con-
sidered to be very sensitive to acidification (Turk and Adams 1983). All have
alkalinities, either predicted or measured, less than or equal to 200 peq/1
CaC03; some as low as 70 pea/1 CaCO3 (Turk and Adams 1983). The high sensitiv-
ity of these lakes results principally from the small amounts of calcarious
sediments in their watershed because of the basalt caprock underlying the high
altitude lake beds and watersheds (USDA, Forest Service 1981). Additionally,
small watershed-to-lake surface area ratios reduce the water/soil contact time,
hence dissolved CaC03, during runoff.

NOx and SO2 contaminated wet fallout has been reported to produce low
levels of acid precipitation on the western slope of the Colorado Rocky Moun-
tains (Lewis and Grant 1980). The pH of rain equilibrated with atmospheric C02
should average near 5.6 or slightly greater (McColl 1980). However, the average
pH of summer and winter precipitation events between the summers of 1980 and
1983 were 4.61 and 4.79 near Gothic, Colorado, 100 km south of the Flat Tops
(Harte et al. 1984). Precipitation with pH values of 3.6 has been recorded
near Boulder, Colorado (Lewis and Grant 1980).

The severity of acid precipitation impacts in the Flat Tops could increase
due to expansion of the oil shale industry. Expansion of synfuels (including
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0il shale) production and coal-fired power plants on the Rocky Mountain western
slope "Energy Belt" may increase hydrogen ion concentrations in wet and dry
deposition. Releases of SO0» and NOx from a single 1-million-barrel-per-day oil
shale retort were conservatively estimated at 1,800 ton/yr and 30,000 ton/yr,
respectively (U.S. Department of Interior 1973). 0il shale developmental
activities in western Colorado and eastern Utah have declined in number and
rate during recent years. When large scale commercial development resumes,
shale retorts, oil refineries, power plants, transportation and population
gains will undoubtedly contribute increasing amounts of SO2 and NOyx to the
atmosphere. Additionally, because the prevailing winds are westerly in western
Colorado and eastern Utah (V.T.N. Colorado Inc. 1979), the first significant
contiguous mountain range that air masses from the oil shale industry areas
would encounter is the Flat Tops. As a result, a major portion of moisture and
projected pollutants within these masses could be deposited upon the wilderness
area.

Historical information on characteristics of lakes within the Colorado
Rockies, such as those of the Flat Tops Wilderness Area, is limited (Lewis
1982). Chemical and biological inventories of selected index lakes within the
Flat Tops have been initiated by the U.S. EPA, Forest Service and USGS to
generate baseline information. These surveys are being conducted to provide
historical data which will help both to quantify expected ecological disturb-
ances associated with lake acidification (temporal changes) and to develop a
monitoring program. The lack of historical biological and chemical baseline
data in acidified lakes of the northeastern U.S. and Europe has hindered at-
tempts to demonstrate quantitative changes over time. Ecological damage, for
the most part, has been assessed by comparing acidified and non-acidified lakes
with similar morphological features and watershed characteristics.

Unique sampling problems are encountered in wilderness areas. Because
the Flat Tops are normally accessible only by foot or horseback, severe
restrictions are placed on the use of the cumbersome and/or fragile equipment
used in more conventional studies. Additionally, sampling is restricted to
summer (ice free) months due to a heavy snowpack most of the year. It is hoped
that monitoring approaches and techniques tested in the lakes of the Flat Tops
will help identify techniques best suited for these conditions. Attempts have
been made to incorporate recommendations of the Aquatic Effects Task Group,
(Bricker et al. 1983) in terms of chemical parameters identified for inclusion
in the National Sampling and Analysis Protocol for Chemical Characteristics of
Lakes and Streams Sensitive to Acidic Deposition. However, because the work
reported here focuses on regional lakes with unique characteristics and mon-
itoring requirements, some deviations from, and expansion of, the national
protocol are necessary. A national biological protocol is available only in
draft stage at this writing (Cornell University, 1983). This draft protocol
was also consulted in development of a high altitude lakes monitoring program,
and key elements have been incorporated.

The data presented in this report provide a basis to substantiate future

acid impacts and their severity. Future monitoring of the three Flat Tops
lakes may provide early warning of disruptions to lake ecosystems of the

region.



STUDY AREA

The Flat Tops Wilderness Area is located in northwestern Colorado on the
White River Plateau, north of Glenwood Springs and east of Meeker (Figure 1).
The basaltic cap overlying the limestone and dolomite formation has been dis-
sected in places by streams and glacial action, exposing the softer materials
to erosive forces. Erosion of these softer materials has caused the numerous
steep canyons common to the area.

Much of the White River Plateau is at an elevation of nearly 3350 m, with
occasional peaks reaching about 3650 m. Annual precipitation in the area aver-
ages over 76 cm, with over two-thirds occurring as snowfall. Snowpack melt
during the summer contributes much of the flow to the White River which has
its headwaters in the Flat Tops. Specific geochemical information is available
from Turk and Adams (1983). '

The three lakes selected as index lakes are Ned Wilson, Oyster, and Upper
Island. These represent a gradient of susceptible lakes found in the Flat
Tops. Summary data on watershed characteristics of the three lakes are
presented in Table 1.
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Figure 1. Map showing location of Flat Tops Wilderness Area in Colorado
(from Turk and Adams 1983 with permission).



TABLE 1. WATERSHED CHARACTERISTICS AND ALKALINITY OF THE THREE FLAT TOPS
WILDERNESS AREA STUDY LAKES (From Turk and Adams 1983).

———— o > e o T T o S A S A S T S S S S R S W AT S A S S S S S S S A e S S D S T T S S A S = = e e o
ittt ittt - - F -+ - - - 1t - - P - 2 - - - - Tt

PARAMETER NED WILSON OYSTER UPPER ISLAND
Latitude 39°57'43". 39°55'18" 39°55'35"
Longitude 107°19'25" 107°24'26" 107°10'06"
Elevation (m) 3388 3241 3413
Exposed Bedrock (%) 0 100 100
Surface Area (ha) 1.0 6.4 7.9
Mean Depth (m) 3.7 2.0! 6.4

Max. Depth (m) approx. 5.3 - 3.0 ' 15.8
Drainage Area (ha) 50 130 90
Alkalinity (ueq/1) 70 200 100

Notel - Estimated



SAMPLE LOCATIONS AND DATES

Ned Wilson Lake

The smallest lake sampled, Ned Wilson Lake (Figqure 2), contained four lim-
netic sites from which zooplankton, phytoplankton, benthic macroinvertebrates,
(quantitative) physical chemical profiles, sediments and water chemistry samples
were obtained. Ned Wilson site 1 (NW1) was located in the center of the mouth
of the south cove, east of the rock cliffs; maximum depth was approximately
4.3 m. Ned Wilson site 2 (NW2) was located in the lake's center. Maximum
depth was approximately 5.3 m. Ned Wilson site 3 (NW3) was located at the
center of the mouth of the north cove equidistant to rock points on the east
and northwest shore; maximum depth was approximately 2.5 m. Ned Wilson site 4
(NW4) was located approximately 100 m lakeward from the shoreline of the
shallow cove at the west end of the lake, west side of rock cliffs; maximum
depth was approximately 5.0 m. Periphyton and special invertebrate sample
sites are identified in Figure 2.

Oyster Lake

Oyster Lake did not contain rock substrates, hence no rock or periphyton
samples were collected. Oyster Lake (Figure 3) site 1 (OL1) was located about
one-third distance from the west end, approximately equidistant from three
shores. Maximum depth was approximately 3 m. Oyster Lake site (2) (0L2)
was located about one/third the distance from the east end, nearly equidistant
from all shores of the east cove; maximum depth was 2.5 m.

Upper Island Lake

Upper Island (Figure 4), the largest lake sampled, contained only one site
with soft substrate; macroinvertebrate Ekman samples were collected only at
this site. Upper Island site 1 (UI1) was located in the western end of the
lake, equidistant from three shores; maximum depth was 3.5 m. During 1982,

UIl was located within a small cove, which during 1983 was separated from the
main lake. Upper Island site 2 (UI2) was erroneously located in 1983 midway
between the island and the south shore near the inlet; maximum depth was
approximately 4.5 m. In 1982, UI2 was located midway between the island and
the point on the northwest shore. Upper Island site 3 (UI3) was located midway
between the island and the rock point on the southwest shore; maximum depth was
approximately 7.3 m. Upper Island site 4 (UI4) was located in the eastern
basin, midway between the island and the east shore; maximum depth was approx-
imately 15.8 m.

Each of the three lakes was sampled during the latter half of August in
1982 and 1983. Al1 1982 samples were collected from Ned Wilson, QOyster and



North

_/

P1 ;
/

./""///

camp

Scale

0.05 km

Figure 2. Sketch of Ned Wilson Lake and sites sampled during August 1982
and August 1983. Qualitative (dip net) invertebrate sites are
noted by Q#s, quantitative invertebrates (Ekman), phytoplankton,
zooplankton, sediment and water quality sites are noted by NW#s,
periphyton sites by P#s, Hester-Dendy sites by H#s, basket sites
by B#s and 10-rock sits by R#s.

Upper Island Lakes on August 17, 18 and 20, respectively, except where other-
wise noted. During 1982, the three lakes were sampled during August 25 and 26,
23 and 24 and 27 and 28, respectively, unless otherwise noted. :
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Figure 3. Sketch of QOyster Lake and sites sampled during August 1982
and August 1983. Qualitative (dip net) invertebrate sites are
noted by Q#s, quantitative invertebrate (Ekman), phytoplankton,
8Eop1ankton, sediment and water quality sites are noted by
#s.
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Figure 4. Sketch of Upper Island Lake and sites sampled during August
1982 and August 1983. Qualitative (dip net) invertebrate sites
are noted by Q#s, quantitative invertebrate (Ekman), phyto-
plankton, zooplankton,, sediment and water quality sites are
noted by UI#s, periphyton sites by P#s and 10-rock sites are
noted by R#s.



METHODS AND MATERIALS

FIELD

Phytoplankton

Phytoplankton samples were obtained from the limnetic sites using a 2-
liter Van Dorn bottle. Single samples were taken near the surface (0.5 m
depth), near the bottom (1 m above floor) and in the metalimnion, if present.
Samples from all depths at each site were composited in a bucket and subsampled
(1000 m1) for laboratory analyses. In addition, at the deep Upper Island Lake
station (UI4), discrete samples were obtained from the epilimnion, metalimnion
and the hypolimnion. Al1 1983 samples were preserved with Acid-Lugol's solution
(Vollenweider 1969). Samples collected in 1982 from Oyster Lake and Upper
Island Lake and October collections from Ned Wilson Lake were preserved with
Acid-Lugol's solution (Vollendwider 1969). Samples collected from Ned Wilson
Lake in August 1982 were preserved with 5-percent Formalin solutions.

Periphyton

Periphyton (attached algae) growths were collected from submerged rocks
usually taken at depth of less than 2 m. Three replicate rocks from each site
were selected, measured (length, width and height) and scraped within a
sampler area formed by placing a flexible rubber ring (3772 mm2) over the rock.
The attached algae were rinsed off the scraped area into a shallow enamel pan
and the algae and liquid were then rinsed into a 125-milliliter Nalgene bottle.
Acid-Lugol's preservative was added to each sample to produce a final concen-
tration of 1 to 5 percent depending upon algal biomass present.

Zooplankton

Three (vertical net tow) depth integrated samples were taken at each lake
site to collect zooplankton. A standard, 80-micrometer, Wisconsin plankton net
was lowered to the bottom then raised to the surface. All samples were preserved
in a 5-percent formalin solution.

Macroinvertebrates

Macroinvertebrates were sampled in soft sediment zones from each lake with
an Ekman dredge. Sediments and organisms were separated in the field using a
570-micrometer, sieve bottom bucket. All macroinvertebrates were preserved in
plastic Whirlpak bags with 10-percent formalin. Invertebrates in the littoral
zone (shore to a depth of 1 meter) were sampled qualitatively with a 570-micro-
meter mesh triangular dip net. Ten rock samples were collected from sites
noted in Ned Wilson and Upper Island Lakes (Figures 2 and 4) by scraping the
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entire surface of the individual rocks (into a white pan and condensing into
Whirlpaks). The three dimensions of the rocks were recorded to enable rock
area and standing crop estimation. Additionally, basket samplers and Hester-
Dendy samples deposited by J. Turk approximately one month prior to this survey
were retrieved, rinsed and sample debris preserved in 10-percent formalin.

Fish

Fish were collected for analyses of heavy metal content of whole fish
tissues. During 1982, John Turk (USGS) used a gill net to collect six brook
trout from Ned Wilson Lake. In 1983, six additional fish were collected in
Ned Wilson Lake and two in Upper Island Lake using hook and line. Specimens
were placed in ethyl alcohol and/or on ice or snow when available.

Chlorophyll a

Chlorophyll a samples were taken from depth integrated composite samples
obtained for phytoplankton analyses. Triplicate l-or 2-liter samples were
filtered through GF/C filters pretreated with two drops of saturated MgCO3
solution. Filters were stored on ice in the field until they could be frozen.
Although immediate freezing is recommended (APHA 1980), this was not possible,
and data should be interpreted accordingly.

Sediments

One sediment sample was collected at each Ekman site and split into three
replicates at the surface. Sediments were placed in Whirlpak containers on ice
or in cold water and returned to Lockheed-EMSCO (LEMSCO) for metal analysis.

Water Quality

Three depth-integrated replicates were collected from all limnetic sites
for analyses of parameters listed in Table 2. A hand pump was used to vacuum
water through 0.45-micrometer Nucleopore membrane filters to obtain dissolved
fractions. Samples were preserved appropriately for each parameter according
to U.S. EPA (1983) and APHA (1980) methods. Samples were placed in Nalgene
containers and, with the exception of total and dissolved organic carbon (TOC
and DOC), returned to LEMSCO, Las Vegas for analysis. TOC and DOC water sam-
ples were shipped to Dr. A. Lingg at the University of Idaho, Moscow for
analyses. Some parameters, as noted, could not be processed within the time
1imit suggested for storage by U.S. EPA (1983). Field measurable parameters
were analyzed on site with a Hydrolab 8000 (pH, temperature, conductivity and
dissolved oxygen), by titration (alkalinity), or by use of the platinum-cobalt
scale (color). The two latter parameters were measured with Hach kits.

LABORATORY

Phytoplankton

Phytoplankton enumeration and taxonomic identification were performed
using an 0lympus IMT inverted microscope and the procedures of Utermohl (1958).
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Phytoplankton were concentrated by sedimenting ten or fifty ml of sample for
24 hours. Nanoplankton (cells less than 64 um) were counted at 400X magnifi-
cation in strips across the entire diameter of the plate chamber. Net plankton
were counted at either 100X or 200X magnification.

Counting and identification procedures included two steps. One subsample
was acid-cleaned for diatom species identification and proportional counts
under 1000X magnification using methods recommended by Weitzel (1979). The
second subsample was examined with an inverted microscope at 100 to 400X
magnification to count and identify non-diatoms (greens, blue-greens, eugle-
noids, cryptomonads, chrysophytes and dinoflagellates) and to obtain a total
count of all viable diatom frustules to convert proportional diatom counts
to cells per mm2. Specific calculations may be obtained from La Point et al.
(1983) or Baldigo et al. (1983).

Zooplankton

Each zooplankton sample was thoroughly mixed and a one ml subsample
removed with a large bore Stempel pipet and placed into a Sedgewick Rafter
counting chamber. Enumeration was done under 40X magnification. The entire
chamber was counted for each of three replicate l1-milliliter subsamples. Cope-
pods were dissected and mounted in Hoyer's mounting media to aid in species
identification. Counts were converted to relative abundances based on five
abundance classes [abundant (61-100%), very common (31-60%), common (6-30%),
occasional (1-5%) and rare (<1%)]. 1In 1983, sample counts were converted to
aerial estimates (number/m2) based on the known area of Wisconsin net and
sample volume. Aerial estimates were not determined in 1982 because sample
volumes were not measured, hence, results are only qualitative.

Macroinvertebrates

A1l invertebrate samples were wet sieved through a 570-micrometer mesh
net in the laboratory. Invertebrates retained were picked from associated
debris until none could be found during a five-minute scan. Finally, all
collected debris was scanned under 10X magnification to locate any overlooked
specimens. Organisms were identified to the lowest taxon possible utilizing
current literature. Specimens of each genera and species were confirmed by
experts.

Macroinvertebrate community indices from the benthos (quantitative-
Ekman samples) were calculated to provide reference points to compare 1982,
1983, and future collections. The first index consists of Shannon-Weiner
Diversity (H') (Shannon and Weaver 1949),

3
H' = I pj (Togopi),
, i=1
where: H' = diversity index
s = number of species
i = species number (i=1, 2, 3, . . .s)
pj = proportion of individuals from the total sample belonging

to the ith species.
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There are two components of diversity: richness and evenness. Evenness, V,
(Pielou 1977) is defined as:

Hl
V = —-

Togps
Richness simply is the number of taxa sampled.

A fourth commonly used index of community diversity is Simpson's Dominance
(D) (Simpson 1949). It is the probability of selecting two specimens from the
same species when sampling randomly from a community. More specifically, dom-
inance is defined as:

S
D = 1- £ (p;)?
i=1

Fish

A1l fish were frozen upon return to Las Vegas, and length and weight re-
corded. They then were liquefied and the aliquots were freeze dried. Lockheed-
EMSCO personnel analyzed all fish tissue samples: Be, Cr, Zn, Ni, Cu and Ag
via Inductively Coupled Plasma (ICP) Atomic Emission Spectrometric Method for
Trace Element Analysis (U.S. EPA 1979, Alexander and McAnulty 1981); As, Se,

T1, Sb, Pb and Cd via Atomic Absorption Spectrophotometry (AA). Metal concen-
trations were equilibrated to tissue levels as mg/kg.

Chlorophyll a

Chlorophyll a was analyzed at the University of Nevada, Las Vegas (UNLV)
by Dr. L. Paulson, Department of Biological Sciences, using the methods of
Strickland and Parsons (1972). Results are reported as uncorrected chlorophyll
g.(ug/]) because very low levels precluded correction for phaeophytin.

Sediments

Sediment samples were acid digested following procedures in U.S. EPA
(1981). Metal concentrations, except arsenic and selenium, were measured by
ICP; arsenic and selenium were measured by AA. Results were reported as mg of
metal per kg of sediment.

Water Quality

Chemical parameters determined in the laboratory and analytical techniques
are provided in Table 2. Sensitivity, detection limits, precision and accuracy
of the techniques utilized are presented in U.S. EPA (1983).

13



TABLE 2. SAMPLE SIZES, PRESERVATION AND ANALYSIS METHODS FOR PHYSICAL
AND CHEMICAL WATER QUALITY PARAMETERS MEASURED FROM FLAT TOPS
LAKES, AUGUST 1983 (U.S. EPA 1983-approved methods).

Sample Preservation Analysis

Parameter Size (ml) Method
Temperature, pH

Conductivity and D.O. NA NA Hydrolab 8000
Alakalinity 100 NA Hach-titration
Color 50 HoSO4 to pH<2, 4°C  Hach-Platinum/Cobalt
DOC (filtered) 25 HpS04 to PH<2, 4°C P-0, Specl
TOC 25 H2S04 to pH<2, 4°C P-0, Spec
Total Phosphorus 50 H2S04 to pH<2, 4°C P-0, Spec
Nitrate 25 H2S0q ta pH<2, 4°C P-0, Spec
Nitrite 25 HpS04 to pH<2, 4°C P-0, Spec
Amioni a 50 HpSO4 to pH<2, 4°C  Tech AA, Color?
Sulfate 50 4°C : Tech AA, Color
Chloride 50 4°C Tech AA, Color
Fluoride 50 4°C Tech AA, Color
Chlorophyll a 2000 MgC03 and 4°C Spectrophotometric
Total Metals 100 HNO3 to pH<2 ICP and AA as:

A1, Zn, Cu, Cr, Ca AA-F1ame3

Cd, Pb, Se, As AA-Furnace?

Mn, Mg, Ag, Fe, Ni I1CP5

Note 1. Persulfate-Oxydation (Spectrophotometric).

Note 2. Technicon-Auto Analyzer (Colormetric).

Note 3. Atomic Absorption-Flame Technique.

Note 4. Atomic Absorption-Furnace Technique.

Note 5. Inductively Coupled Plasma Atomic Emission Spectrometric Method
for Trace Element Analysis.

14



RESULTS AND DISCUSSION

This section presents the results of the 1982-83 Flat Tops lakes sampling
efforts and discusses the findings in terms of parameter distributions, con-
fidence in data and sensitivity of various parameters to acidification. Based
on these findings, individual parameters are discussed in terms of their
appropriateness for inclusion in monitoring programs designed to depict and
quantify changes in high altitude lakes.

PHYTOPLANKTON

Relative Abundance and Distributions

Relative abundance of phytoplankton species are given in Tables 3 and 4,
for 1982 and Tables 5, 6 and 7 for 1983. Species cell abundance are presented
in Appendices A and B.

Ned Wilson Lake--

Ned Wilson Lake was sampled five times in 1982 (July 2 through September 3)
and nine times in 1983 (April 4 through September 28). In both years, species
richness was high in Chlorophyta (green algae) and Bacillariophyceae (diatoms)
(Tables 3 and 5). Species richness was low for all other algal divisions.
Chlorophyta were numerically dominant throughout 1982 with Monoraphidium seti-
forme, Sphaerocystis schroeteri, Elakatothrix gelatinosa and Dictyosphaerium
ehrenbergianum the most common species. Pyrrhophyta (dinoflagellates),
Cryptophyta (cryptomonads), Chrysophyceae (yellow-brown algae), Bacillario-
phyceae (diatoms) and Cyanophyta (blue-green algae) species were generally
rare. Species assemblages were quite different in 1983 with Chlorophyta and
Chrysophyceae being co-dominant for most of the time period. Principal Chloro-
phyta species were Sphaerocystis schroeteri, Dictyosphaerium ehrenbergianum,
Nephrocytium sp. and Kirchneriella spp. Principal Chrysophyceae species
were Chrysochromulina parva and Dinobryon cylindricum.

Oyster Lake--

Oyster Lake was sampled once in 1982 (August 18) and three times in 1983
(August 19 through September 30). Species richness was high in Chlorophyta and
Bacillariophyceae and low in the other algal divisions (Tables 4 and 6).
Tetraspora lacustris (Chlorophyta) and Chrysochromulina parva (Chrysophyceae)
were numerically co-dominant in 1982. Tn 1983, Spaerozoma vertebratum, Sphaer-
ocystis schroeteri (Chlorophyta) and Chrysochromulina spp. were numerically
most abundant.

15



TABLE 3. PHYTOPLANKTON SPECIES COMPOSTIION, TOTAL CELL ABUNDANCE (Cells/ml).
SPECIES RICHNESS, AND RELATIVE CELL ABUNDANCE IN NED WILSON LAKE,
COLORADO, 1982. A = Abundant (61-100%), VC = Very Common (31-60%),
C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).

e S o t S e S R S e EE ey e S e e e Am m b A S e e S e S e S S S e e e T e R S T S e S = Sm e S A =
R S R S S S S S o S S S S S S S S N S S S S S S S S S S S S S S S S A S S S S S SRS TSNS E=SSCSCSE=SSo=E==DSI=E=E=D=====

07-211 08-04 08-17-82 09-10 10-032
—T TI0T TWWI  WWZ NW3 WW& 10T T

Chlorophyta
Ankistrodesmus nannoselene 0
Chlamydomonas sp, (<5m)
C. dinobryonii
Chlorogonium sp. R
Cosmarium suecicum
Crucigenia rectangularis
Dictyosphaerium

ehrenbergianum

Elakatothrix gelatinosa
Euastrum sp.
Kirehneriella contorta
K. obesa yar. major R
Micrasterias gp,.
Monoraphidium setiforme Ve R
Nephrocytium agardhianum c C
Pedinomonas minutissima 0
Scenedesmus bijuga 0
S. quadricauda R
Selenastrum minutum 0 0 0 R 0 c C
Sphaerocystis schroeteri VC C vC C

o

(er] oM o
OO o=x
[ep}
<
(gp]
o D00 (o X o] o x
< O
(gp]
O
<
[qp]

Pyrrhophyta
Gymmodinium sp. R R
G. ordinatum 0
Peridinium willet R

Cryptophyta
Cryptomonag erosa
Katablepharis ovalis
Rhodomonas minuta R

o

Chrysophyceae
Chrysochromulina parva R R
Dinobryon divergens R R 0
Kephyrion sp.
Pseudokephyrion sp.
Pseudopedinella erkensis
Ochromonas sp.

OO0V XNIO

continued
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TABLE 3. Continued.

= P 3 4+ S+ 2 2 3 2 P 2 44

07-211 08-04
-5 10

08-17-82 09-10 10-032
o T

Bacillariophyceae
Cyclotella SD.
C. pseudostelligera
C. stelligera
Cymbella minuta
Fragilaria cerotoensis
F. construens var. venter
Navicula notha
N. radiosa var. parva
N. minima
Nitzschia kutzingiana
Pinnularia Sp. R
Stauroneis ancepts var.
gracilis
Synedra SpD.
Tabellaria floecculosa

o 0 /O

-

Cyanophyta
Dactylocoecopsis
irregularis vC
Merismopedia tenuissima
Spirulina sSp.

Misc.
Monads (<5 um)

e
= ~ 0 0 0 =
=/

Total Cell Abundance
(cells/ml) 20 357

1906 2166 2864 2616 3530 2869

Species Richness 2 17

P T T e Y Y Y Y P T T T P T T T T T Tt

Note 1. Depth or site is noted below each date.

Note 2. All samples preserved with formalin except on 10/03/82.
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TABLE 4. PHYTOPLANKTON SPECIES COMPOSITION, TOTAL CELL ABUNDANCE (cells/ml),
SPECIES RICHNESS, AND RELATIVE CELL ABUNDANCE IN OYSTER LAKELl AND
UPPER ISLAND LAKE, COLORADO, 1982. A = Abundant (61-100%), VC = Very
Common (31-60%), C = Common (6-30%), 0 = Occasional (1-5%) and R =
Rare (<1%).

T T T T Ly Ty e Tt v T ey T T T r vy rrr v

Oyster Lake Upper Island Lake
OL1 OL2

Chlorophyta
Ankyra judayi _ R
Ankistrodesmus nannoselene vC vC vC C
Chlamydomonas sp. c 0 R
Chlorogonium SD. 0
Cruecigenia rectangularis C
Dictyosphaerium ehrenbergianum
Elakatothrix gelatinosa 0
Monoraphidium pusillum 0
Oocystis lacustris 0
Pediastrum boryanum
Seenedesmus bijuga
Spirogyra SP.

Staurastrum Sp.
Tetraspora lacustris C A

oOO
(]
OO0

O
DO
X O

X

Pyrrhophyta
Gymmodinium sp. R R
Peridinium willei R R R R

Cryptophyta
Cryptomonas Sp. R
C. pyrenoidifera
C. reflexa 0
Katablepharis ovalis C R R
Rhodomonas minuta 0

Chrysophyceae
Chrysochromulina parva vC c
Oehromonas Sp.

=0

Bacillariophyceae
Aehnanthes lanceolata var. dubia R
A. lanceolata var.
lanceolatoides R
Cyclotella sp. R
C. stelligera 0 R 0 0
Cymbella minuta R R
Diatoma hiemale var. mesodon R

continued
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TABLE 4. Continued.

e s e - - - - - - 2 P+ 1 > F - - - T+ 2 5

Oyster Lake Upper Island Lake

Bacillariophyceae (Cont.)

Fragilaria pinnata R R

Gomphonema Sp. R 0

G. gibba R
Meridion eirculare var.

constrietum R

Navicula sp. R
N. notha

N. pupula var. rectangularis R
N. radiosa R
N. atomus

N. minima R
Nitzschia sp. R
N. acicularis

N. kutzingiana R
Pinnularia Sp. R 0

Synedra spp.

S. radians R

Tabellaria flocculosa R
Stauroneis ancepts ' R

=
=

00O

0O o O
[N

Cyanophyta
Anabaena Sp. R
Oseillatoria Sp. R R R
0. limmetica R

Misc.
Monads (<5 um) R 0 0

Total Cell Abundance (cells/ml) 964 670 762 1049 580 678

Species Richness 17 18 14 23 20 13

Note 1. See Appendix A for dates.
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TABLE 5. PHYTOPLANKTON SPECIES COMPOSITION, TOTAL CELL ABUNDANCE (cells/ml), SPECIES RICHNESS AND
RELATIVE ABUNDANCE IN NED WILSON LAKE, 1983. A = Abundant (61-100%), VC = Very Common
(31-60%), C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).

o T S . S S D - e R T TR T e S S S S e S s s ot I S S A e SR e S e e N SE R S a0 S S T A A sy s B E S Ak e S S e R M e i e S M R S R e b e A A T e e —
3332 3 - 4 2t 3 2ttt - P - -t i - A P - -

08-25-83
Taxon 04-14 06-28 07-20 07-29 08-12 08-17 NWI NW2 NW3 NWA  09-10 09-28

Chlorophyta
Chlamydomonas spp. R R 0
Cosmarium nanum
Crucigenia rectangularis R
Dictyosphaerium Sp. ' 0
Dictyosphaerium ehrenbergianum A vC C
Elakatothrix gelatinosa
Golenkinia Sp. 0
Kirehneriella spp. 0
Nephroeytium Sp. 0 vC C C 0
Oedogonium sp.
Oocystis borgei C
Pediastrum spp.
Pediastrum boryanum R
Schaerocystis schroeteri A R 0
Schroederia setigera R R R C R
Staurastrum proboscidium R
Xanthidium emithi 0

= O
Lo N o]
oo
=
= 2 o
O

= X

Euglenophyta
Trachelomonas robusta 0

Pyrrhophyta
Ceratium sp. R
Glenodinium gymmodinum R
Glenodinium oculatum R
Gymmodinium spp. R R
Gymnodinium ordinatum R 0 C 0 : R
Peridinium quaridens R R

Cryptophyta
Crytomonas erosa 0
Fhodomonas minuta R continued
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TABLE 5. Continued.

08-25-83
04-14 06-28 07-20 07-29 08-12 08-17 NWI NW2  NW3 NW§ 09-10 09-28

Chrysophyceae
Chrysochromulina SP.
Chrysochromulina parva
Dinobryon cylindricum
Ochromonas SPP.

Bacillariophyceae
Cocconeis diminuta
Cyelotella SPD.
Cymbella SPD.
Pragilaria SPP.
Gomphonema angustatum
Hantzxchia SPP.
Naviecula SPD.
Navicula cryptocephala
Nitaschia SPP.
Nitzschia kutzingiana
Nitzschia palea
Tabellaria SP.
Tabellaria floceulosa
Tabellaria fenestrata

Cyanophyta
Anabaena SD.
Merismopedia tenuissima
Phormidium mucicola

0 c
VO ¢ C Vv C ¢ C 0
0O Ve V¢ V¥C VC vC v 0 R
c
R
ve
R R R
R
0
0 R
R R
R 0 R R R
R
R
R R R R
R
R R 0 R
R
R R R R R 0 R
R
0o R

Total Cell Abundance

37500 11230 2494 429 976 660 2392 1623 1564 2598 2580 6438

Species Richness



TABLE 6. PHYTOPLANKTON SPECIES COMPOSITION, TOTAL CELL ABUNDANCE (cells/ml),
SPECIES RICHNESS AND RELATIVE CELL ABUNDANCE IN OYSTER LAKE, 1983.
A = Abundant (61-100%), VC = Very Common (31-60%), C = Common (6-30%),
0 = Occasional (1-5%) and R = Rare (<1%).

08-19 08-23-83 09-1  09-30
Taxon buoy! L1 o7 buoyl “Buoyl

Chlorophyta
Ankistrodesmus spiralis 0
Chlamydomonas SP.

Cosmarium Spp. R R
Crueigenia rectangularis C 0 C 0
Dietyosphaerium ehrenbergianum

Elakatothrix gelatinosa R
Gonatozygon Sp. R R

Oocystis borgei 0
Pedinomonas minutissima
Quadrigula sp.
Spaerozoma verbratum
Sehroederia setigera 0 - C
Spaerocystis schroeteri
Staurastrum Spp.
Staurastrum gracile R
Tetraspora Sp.

O

p-J o
o0 20

a0

<
(er]

(] 0 0

oOXOO

Pyrrhophyta
Gymmodinium spp.
Peridinium quaridens

O

Cryptophyta
Cryptomonas erosa R R
Katablepharis ovalis C
Rhodamonas minuta C C C C C

Chrysophyceae
Chrysochromulina Sp. 0 0. Ve
- Chrysochromulina parva 0 vC

Bacillariophyceae
Amphora ovalis R
Cyelotella spp. R R R
Cymbella sSpp. R R R
Cymbella minuta 0 0
Fragilaria Spp. R
Frustulia vulgaris
Navicula spp.
Navieula bacillum 0
Navicula eryptocephala R

P
X
P

continued
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TABLE 6. Continued.

08-19 08-23-83 09-1 09-30
Taxon buoyl OLT OL? buoy! “Huoyl
Bacillariophyceae (continued)
Navicula pupula R
Navicula radiosa . R
Nitzschia palea 0 0
Synedra Spp. R R
Synedra delicatissima R
Tabellaria sp. R
Tabellaria flocculosa R R
Cyanophyta
Anabaena Sp. R C R
Phormidium Spp. R
Total Cell Abundance 1486 606 - 1409 2778 1988
(cells/ml)
Species Richness 15 14 17 16 17

o " " o o " - " o P o o N ] D o} o S S i S S s M S e S S e S S E e S e S e e e e e mm mm  Em em m mm
et p bt St 2 - 2 - - - 1

Note 1. USGS buoy approximately mid lake, between 011 and 012.

Upper Istand Lake--

Upper Island Lake was sampled once in 1982 and five times in 1983 (August
10 through September 21) at two-week intervals. As in the other lakes, species
richness was highest in Chlorophyta and Bacilloriophyceae. Ankistrodesmus
nannoselene (Chlorophyta) and Phodomonas minuta (Cryptophyta) were the numer-
ically co-dominant species in 1982 (Table 4). Dactylococcopsis raphidiodes, a
blue-green algae (Cyanophyta), was numerically dominant on August 10, 1983, but
was succeeded by Elakatothrix gelatinosa (Chlorophyta), which remained dominant
from August 24 through September 21, 1983 (Table 7).

Confidence in Data and Monitoring Value

Phytoplankton identifications were made by different individuals in 1982
and 1983, and part of the yearly differences in species assemblages in all three
lakes may be due to taxonomic uncertainties. Species identification confir-
mations were not made between phycologists participating in the study, there-
fore, confidence in species jidentifications is not known.
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TABLE 7. PHYTOPLANKTON SPECIES COMPOSITION, TOTAL CELL ABUNDANCE (Cells/ML), SPECIES RICHNESS AND
RELATIVE CELL ABUNDANCE IN UPPER ISLAND LAKE, 1983. [A = Abundant (61-100%), VC = Very
Common (31-60%), C = Common (6-30%), O = Occasional (1-5%) and R = Rare (<%)].

e+ttt -t -t - - Pt - it - - - - 4 1 1 1 1

08-27-83

Taxon 08-10 08-24 UIl UI2 uI13 uIa 09-08 09-21

Chlorophyta
Cosmarium SPD.
Dictyosphaerium ehrenbergianum
Elakatothrix gelatinosa 0 vC A A A
Gonatozygon SP. R
Kirehneriella SPD.
Oedogonium SP. R
Pedinomonas SP- R 0 R R
Pedinomonas minutissima C
Sehroederia setigera R 0
Sphaerocystis schroeteri c
Selenastrum minutum
Staurastrum SPP. R
Staurastrum gracile R R
Staurastrum paradoxm R
Staurastrum proboscidium : R
Tetraedron regulare

D> 0
a0 0 = >0 0
VOOV O 0 >0

Pyrrhophyta
Peridinium cinctum R R
Peridinium willet

Cryptophyta

Cryptomonas erosa
Katablepharis ovalis
Rhodomonas minuta 0

[ e R
20X

Chrysophyceae

Chrysochromulina parva R 0 0 R 0 0 c

Ochromonag SPP- R )
continued
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TABLE 7. Continued

S S S S e E E E E E E E E o N S e e T N I I I o e e N T I T I R S T T I S e e S S S D T Em e e e e e e T L e L e R = A D e o S R = = e = > o =
= = B s ettt P -+ - - -+ - ¢+ 2 5 ¢ 1 -1

08-27-83

Taxon 08-10 08-24 uI1 (1) 4 UK uI4 09-08 09-21

Bacillariophyceae
Asterionella formosa R

Cyclotella gp, C R
Cymbella gp,

Fragilaria brevistrata

Fragilaria crotonensis R R
Gomphonema gibba R
Melosira islandica R

Navicula pupula R
Nitzechia gpp, R
Nitzschia holsatica R

Nitaschia palea R

Opephora ¢p, R
Pinnularia borealis R

Synedra ¢pp,
Tabellaria flocculosa

=0
=0

=0
=~

=0

Cyanophgta
Anabaena ¢, R R R 0
Dactylococeopsis raphidiodes C C
Lyngbya ¢p, R
Oscillatoria gpp, R R
Raphidopsis curvata . R 0 0 R

Total Cell Abundance (cells/ml) 6164 4370 7443 9805 6302 9533 16,630 9550

Species Richness 7 11 16 11 - 16 16 17 15

B - T T L T T T T T T T T T T T T e e T T T T T I T T I I N TN T T e T r r e r -



Between-station variability in phytoplankton assemblages were noted within
each of the three lakes (Tables 3-7). These differences were largely restric-
ted to rare species. Dominant and co-dominant species were generally consistent
among stations within each lake.

Vertical variations in phytoplankton assemblages were also found. Dis-
crete samples were taken at depths of 1, 5 and 10 m from Upper Island Lake on
August 27, 1983. Phytoplankton assemblages were somewhat different at these
depths with higher species richness and cell abundance at 1 m (Appendix B).
Again, dominant and co-dominant species were similar at each depth, but there
were shifts in the abundance and occurrence of rare species.

Quantification of rare phytoplankton species, for any one period, would
require analyses of a large number of samples, collected at various depths and
locations. This would not be feasible in future routine monitoring of these
lakes. However, it does appear that replicate (3 to 5) analyses of a compos-
ite sample consisting of depth integrated samples collected from various areas
of a lake will characterize the major components (dominant and co-dominant
species) of the phytoplankton communities for any single time period. Number
of sampling areas used in the composite sample should be further investigated,
but two to four areas appear to be sufficient based on results from the three
Flat Tops lakes. '

Of greater concern, is the high seasonal and annual variation (Tables
3-7) exhibited by the phytoplankton in each of these lakes. It is obvious that
any one sampling period, at turnover (spring or fall) or during thermal strat-
ification, will not be adequate in characterizing phytoplankton occurrence,
abundance or species richness relative to potential changes from acidifica-
tion. It is also obvious that phytoplankton will be better represented with
more frequent sampling. Subjectively, biweekly or monthly sampling periods
over the ice free period may be adequate, but this will require further inves-
tigation. However, even if monthly sampling proves to be sufficient, sampling
at this frequency may not be possible in routine monitoring programs.

Sensitivity to Acidification

Reported effects of acidification on phytoplankton vary, but decreases
in species richness and diversity are typical in most lakes undergoing acid-
ification (Tonnessen 1984, Conway and Hendrey 1982, Yan 1979, Yan and Stokes
1978, Kwiatkowski and Roff 1976). Chlorophyta and Bacillariophyceae species
are generally very acid sensitive and marked reduction in species richness
occurs in these groups in the range of pH 5.0 to 6.0 (Conway and Hendrey 1982).
Dinophyceae (Pyrrhophyta) species usually increase in species richness and
abundance, and dominate in acid lakes. However, species of Chrysophyceae and
Cyanophyta have become dominant in some lakes (Conway and Hendrey 1982,
Kwiatkowski and Roff 1976).

In the Flat Tops lakes, Chlorophyta are generally the most abundant and
diverse algae. Their abundance would likely decrease with acidification.
Chrysophyceae, at times, are numerically dominant in these lakes, and they may
become of greater importance with acidification. Primary indicator species
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increasing in abundance with acidification will probably be in the division
Pyrrhophyta, (Conway and Hendrey 1982).

PERIPHYTON

Periphyton analysis at present is incomplete. These data will be available
upon completion by contacting W. Kinney, EMSL-LY or B. Baldigo, Lockheed-EMSCO.
Responses of the periphyton community to acidification have been documented
(Stokes 1984) and appear to be potentially useful monitoring parameters for
high altitude lakes.
ZOOPLANKTON

Relative Abundance and Distributions

Relative abundance of zooplankton species found in Ned Wilson, QOyster,
and Upper Island Lakes for 1982 and 1983 are presented in Tables 8, 9 and 10,
respectively. Quantitative data for individual taxa analyzed in 1983 are given
in Appendix C.

TABLE 8. 7ZOOPLANKTON RELATIVE ABUNDANCE IN NED WILSON LAKE (1982-1983).
A = Abundant (61-100%), VC = Very Common (31-60%),
C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).

Ned Wilson Lake

08-17-82 08-25-83
Taxon
Cladocera
Holopedium gibberum 0 0 R 0 0 R R 0
Ceriodaphnia quadrangula R
Daphnia pulex R
Copepoda
Diaptomus coloradensis 0 0 0 0 0 0 0 0
(adult)
Copepodid 0 R 0 0 0 R
Nauplius R R R R C 0 0 0
Rotifera
Keratella cochlearis A A A A vC A VC A
Conochilus unicornis 0 VC C vC vC C vC C
Polyanthra spp. R R R R R R
#/m2 x 1000 A1l taxal (1983) 2108 2138 1950 2108

Note 1. Quantitative data unavailable for 1982.
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TABLE 9. ZOOPLANKTON RELATIVE ABUNDANCE IN OYSTER LAKE (1982-1983).
A = Abundant (61-100%), VC = Very Common (31-60%),
C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).

Oyster Lake

08-18-82 08-23-83
Taxon oL1 oL2 oLl oL2
Cladocera
Holopedium gibberum R 0
Daphnia pulex 0 0 0
Copepoda
Diaptomus coloradensis 0 0 0 0
(adult)
Diaptomus shoshone R R
(adult)
Copepodid 0 0 C C
Nauplius C C vC vC
Rotifera _
Keratella cochlearis C vC vC vC
Polyanthra spp. C 0 R R
Conochilus unicornis VC vC C C
#/m2 x 1000 A11 taxal (1983) 343 599

T F F T T T F L T T T e T T T T T Y T P P P T

Note 1. Quantitative data unavailable for 1982.

During both years rotifers were the dominant group both in species rich-
ness and numbers in all lakes. Keratella cochlearis and Conochilus unicornis
were the numerically co-dominant species in all lakes. Polyarthra spp. were also
abundant in Upper Island Lake. Zooplankton species richness was highest in
Upper Island Lake due to the occurrence of three rotifers, Keratella quadrata,
Filinia terminalis and Asplanachna periodonta, which were not found in the
other lakes.

Copepods were the most depauparate zooplankton group. Only one species,
Diaptomus coloradensis, was found in Ned Wilson Lake, and Diaptomus arapahoenis
was the only copepod found in Upper Island Lake. Two copepods were found in
Oyster Lake, D. coloradensis, and the very large species, Diaptomus shoshone.
The latter was found only during 1982. Relative abundance for all species was
low except for the common occurrence of D. arapahoenis in Upper Island Lake and
the relatively high abundance of immature stages (copepodids and nauplii) in
Oyster Lake.

Species richness and abundance of cladocerans were also low in all lakes.
Three species were found in Ned Wilson and Upper Island Lakes and two species
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TABLE 10. ZOOPLANKTON RELATIVE ABUNDANCE IN UPPER ISLAND LAKE (1982-1983).

A = Abundant (61-100%), VC = Very Common (31-60%),
C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).
Upper Island Lake
08-20-82 08-26 - 27-83
Taxon UIl Ul2 UI3 Ul4 UIl UI2 UI3 Ul4
Cladocera
Daphnia rosea R R 0 0
Ceriodaphnia quadrangula C c ¢ ¢ c ¢ ¢ C
Chydorus sphaericus R
Copepoda
Diaptomus arapahoensis C c c C 0 0 C C
(adult)
Copepodid 0 0 0 0 R R 0
Nauplius R 0 R 0 0
Rotifera
Keratella cochlearis 0 0 'R C C C 0
Keratella quadrata 0 R 0 R R R C
Filinia terminalie 0 0
Aeplanachna periodonta R
Polyanthra SPP. R R R C C VvC 0
Conochilus unicornis A A A A A vC VC C
#/m2 x 1000 A11 taxal (1983) 44 233 223 546

Note 1. Quantitative data unavailable for 1982.

in Oyster Lake (Tables 8, 9, and 10). There was only one relatively abundant
cladocern, Ceriodaphnia quadrangula, found in Upper Island Lake. Other clado-
cerns were Holopedium gibberum and Daphnia pulex found in both Ned Wilson and
Oyster Lakes. Daphnia rosea and Chydorus sphaericus were restricted to Upper
Island Lake.

Annual differences in zooplankton community structure were very slight
and were primarily related to the occurrence or absence of rare species. Rela-
tive abundance for dominant and co-dominant species in 1982 and 1983 were very
similar in each of the lakes. The only exception was Upper Island Lake where
there were some shifts in rotifer species abundance between years.

Zooplankton numbers were highest in Ned Wilson Lake (Table 8) and no sig-
nificant difference (a > 0.05, ANOVA) was found in numbers at stations sampled

in 1983. Total numbers of zooplankton were similar in Upper Island and Oyster
Lakes (Tables 9 and 10), but were substantially lower than in Ned Wilson Lake.

Zooplankton numbers were significantly different between stations in both
Upper Island and Oyster Lakes. In Upper Island Lake, species richness and
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numbers were highest at the deepest station (Station UI4). Only one additional
species was found at the other stations, but it was rare. OQOyster Lake was
shallow, and differences in total numbers were not due to depth. However,
species richness was identical at both stations in Oyster Lake. Relative to
all three lakes, replicate depth integrated samples taken at a single station
located at the deepest point of the lake would probably characterize the zoo-
plankton community with 1ittle or no loss of information.

A11 zooplankton species found in the Flat Tops lakes have a wide geograph-
ical distribution except the three copepod species, D. arapahoenis, D. colora-
densis and D. shoshone. These species are restricted to high altitude Takes
in the Rocky Mountains of Canada and the United States (Edmondson 1959).

Dodson (1982) and Sprules (1972) have described crustacean zooplankton (cla-
docera and copepoda) assemblages in Mexican Cut Nature Preserve lakes. These
authors found two distinct species associations related to lake depth and
predator prey relationships. Daphnia rosea, D. coloradensis and Chaoborus
spp. were found in large deep Takes; whereas, D. pulex, D. coloradensis and
Branchinects spp. were found in shallow lakes. Similar species assemblages
were found in the Flat Tops lakes, except Chaoborus spp. and Branchinecta spp.
were absent. Also, D. arapahoensis rather than D. coloradensis was found in
Upper Island Lake, a relatively deep lake {maximum depth 16 m) and D. shoshone
was absent from Ned Wilson Lake, which was intermediate in depth (maximum depth
5 m). Species richness in the Flat Tops lakes was low, but crustaceans were
similar to those reported by Dodson (1982) and Sprules (1972). Rotifer species
were not reported by those authors.

Confidence in Data

Confidence in species identifications was high. All zooplankton
identifications were based on keys in Edmondson (1959) and confirmations were
by Gene Wilde, UNLV. There was apparently more than one species of the
rotifer, Polyarthra, but these could not be distinguished. Daphnia pulex was
the only questionable species having characteristics of both D. pulex and D.
middendorffiana. Dodson (1982) and Sprules (1972) found simiTar mixed char-
acteristics for specimens from high altitude Colorado lakes in the Mexican Cut
Nature Preserve. Specimens from the Colorado Flat Tops had characteristics
that were closest to D. pulex.

Sensitivity to Acidification

Malley et al. (1982) have suggested the following possible factors
affecting zooplankton communities in acidified lakes:

1. increased temperatures as a result of increased transparency,

2. changes in food abundance and/or quality as a result of algal species
shifts,

3. hydrogen ion toxicity,

4. metal toxicity,

5. changes in predator-prey relationships,

6. changes in zooplankton competition with the loss of competing species.
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Consequently, effects are very complex and are interrelated throughout the
entire aquatic ecosystem.

Very little information on acidification effects on zooplankton exists
for the Western United States; however, effects of lake acidification on crus-
tacean zooplankton in Canada and Northeastern United States have been well
documented (Confer et al. 1983, Malley et al. 1982, Yan and Strus 1980, Roff
and Kwiatkowski 1977, Sprules 1975). Effects on rotifers have largely been
neglected and have only been reported by Tonnessen (1984) and Roff and Kwiat-
kowski (1977). The most evident effect of acidification in all lakes was a
decrease in species richness associated with increased acidification. Major
reductions in species richness occurred when pH decreased below 5.5 (Malley et
al. 1982). Species richness in the Flat Tops lakes was naturally low and could
not be compared to Eastern lakes. However, the few zooplankton species found
will provide baseline data for future monitoring of these lakes. Sensitive
species that may be lost with acidification are the two cladocerns, D. pulex
and D. rosea (Malley et al. 1982). The other cladocerns, H. gibberum, C.
quadrangula and C. sphaericus are tolerant to low pH (Malley et aT. 1987,
Fryer 1980). Sensitivity of the three copepod species (Diaptomus spp.) is not
known. Al1l rotifer species found in the Flat Tops lakes have been reported in
acid lakes (Roff and Kwiatkowski 1977); however, Tonnessen (1984) reported
decreased rotifer abundance in short term microcosm experiments in Sierra
Nevada, California lakes. The numerically dominant rotifer communities in the
Flat Tops lakes, may therefore, decrease in abundance with acidification.

MACROINVERTEBRATES

Relative abundance estimates for each taxon identified from quantitative
(Ekman) samples from both 1982 and 1983 surveys are provided in Table 11.
Qualitative sample, relative abundance estimates for each taxon are listed in
Table 12. Quantitative raw data for 1982 and 1983 and qualitative data for 1982
and 1983 are provided in Appendices D, E, F and G, respectively.

Relative Abundance and Distributions

Ned Wilson Lake-- .

Quantitative samples from the benthos of Ned Wilson Lake during both 1982
and 1983 yielded 35 taxa with the pelecypoda, Pisidium sp., the most abundant
single species (Table 11). The shoreline invertebrate community was much more
diverse, yielding 46 taxa, 20 of which were not collected with the Ekman, with
no single genus very common (Table 12). Among the shoreline fauna, the chir-
onomids were the most diverse group, however, other orders not present in deep
benthos occurred occasionally (Table 12). Species restricted to the shoreline
included the caddisfly, Psychoglypha subborealis; water mite, Lebertia sp.;
mayfly, Callibactis coloradensis; damselfly, Enallagma boreale; and many beetle
larvae and adults and species of midges, (TabTes I1 and IZ]. One fish gut,
taken from a Ned Wilson Lake brook trout collected August 17, 1982, was also
examined. It contained approximately 50-, 40-, 5- and 5-percent Simuliidae
(Diptera), Hymenoptera, Homoptera and Coleoptera, respectively. All individuals
within the trout gut were winged and most 1ikely obtained while surface feeding.
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TABLE 11. RELATIVE ABUNDANCE OF BENTHIC MACROINVERTEBRATES IN COLORADO FLAT TOPS LAKES
EKMAN SAMPLES. A = Abundant (61-100%), VC = Very Common (31-60%),
C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).

B e e P e S R R T P P P e Y i 5

Ned Wilson Lake Oyster Lake Upper Island Lake
Taxon 1987 1983 1982 1983 1987 1983
Ephemeroptera
Callibaetis coloradensis R R
Caenis sp. 0 0
Chironomidae
Chironomidae - all R

Chironomidae - Tanypodinae

Ablabesmyia gp, R
Procladius sp. 0 0 C 0 C 0
Chironomidae - Chironomini
Chironomus sp. 1 c o 0 R
Chironomus sp. 2 Ve C
Cryptochironomus sp, : R R
Dicrotendipes sp. R C C
Mierotendipes sp. 1 0 0 0
Polypedilum sp, R R
Pseudochironomus sp, R Ve C
Pagastiella sp, R 0 0 C R
Phaenopsectra gp, R
Cladopelma sp. R 0 R
Chironomidae - Tanytarsini
Tanytarsus sp. R 0 vC
Corynocera sp. C 0 R R
Lenziella gp, C C R R

continued
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TABLE 11. Continued.

Ned Wilson Lake Oyster Lake Upper Island Lake
Taxon 1982 1983 1987 1983 1982 1983

Chironomidae - Orthocladiinae
Corynoneura sp.
Heterotrissocladius sp.
Psectrocladius sp. 2 , R
Synorthocladius sp. R

= 0

Chironomini - Diamesinae
Pseudokiefferiella sp. R

Ceratopogonidae
Palpomyia Sp. R 0 0

Coleoptera
Hydroporus sp. 1 R
Deronectes griseostriatus R R

Cladocera ‘
Latona setifera R R
Holopedium gibberum R
Daphnia pulex R
Ceriodaphnia quadrangula R

Ostracoda
Candona scapulosa C C R R C R
Eucypris affinis hirsuta R

Copepoda
Diaptomus coloradensis R
Diaptomus arapahoensis 0
Diaptomus shoshone
Macrocyelops albidus R
Cyelops vernalis R

= 0

continued
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TABLE 11. Continued.
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Ned Wilson Lake Oyster Lake Upper Island Lake
Taxon 1982 1983 1982 1983 1982 1983
Amphipoda
Hyalella azteca 0 0
Gammarus lacustris R
Nematoda
Nematoda - all _ R 0 0
0ligochaeta
01igochaeta - all R
Naididae - all R R
Naies spp. R R
Uneinais uncinata 0 R 0 R R
Lumbriculidae - all 0 0 R R
Immature Tubificidae WOCC C C R R C vC
Immature Tubificidae WCC R R R 0 C
Limmodrilus spiralis 0 R 0 C
Ilyodrilus templetoni R 0
Enchytraeidae, all R 0 0
Hirudinea
Nephelopsis obscura R R
Glossiphonia complanata R
Helobdella stagnalis R R
Pelecypoda

Pisidium sp. vC vC C 0
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TABLE 12. MACROINVERTEBRATES OBSERVED IN COLORADO FLAT TOPS LAKES AND NED WILSON SPRING (QUALITATIVE
SAMPLES) AND RELATIVE ABUNDANCE OF EACH TAXON. A = Abundant (61-100%), VC = Very Common
(31-60%) C = Common (6-30%), 0 = Occasional (1-5%) and R = Rare (<1%).

Ned Wilson Lake Oyster Lake Upper Island Lake
Taxon 1982 1983 Spring 1987 1983 1982 1983

Ephemeroptera
Callibaetis coloradensis 0
Cloeon ingens
Caenis sp, c

2 TO

Odonata
Enallagma boreale R R R

Hemiptera
Arctocorisa sutilis c 0

Cenocorixa wileyae R
Gerris sp, 0

Tricoptera
Limmephilus externus 0

Limmephilus sp, R
Immmature Limmephilidae 0 R
Psychoglypha subborealis C 0 0 0 0
Psychoronia costalis R

o

Chironomidae -Tanypodinae
Ablabesmyia gp, R
Procladius sp. c C C 0 C

Chironomidae - Chironomini
Cryptochironomous gp,

R
Dicrotendipes gp. R R 0
Glyptotendipes sp. R

Microtendipes sp, 1 C R

0

continued



TABLE 12. Continued.
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Ned Wilson Lake Oyster Lake Upper Island Lake
Taxon 1982 1983  Spring 1982 1983 1982 1983

Chironomidae - Chironomini (continued)
Microtendipes sp. 2 0
Pseudochironomue sp. 0
Stietochironomus sp. C
Pagastiella sp. R
Phaenopsectra sp. 0
Cladopelma sp. R R

OO

Chironomidae - Tanytarsini
Tanytarsus sp. R 0 R
Paratanytarsus sp. C
Corynocera sp.
Lenziella sp.

20
20

o0
o
=

[#8)

@ Chironomidae - Orthocladinae
Corynoneura sp. C C C 0 C
Cricotopus Spp. ' R
Cricotopus [Orthocladius 0 0
Cricotopus flavocinetus 0 R
Cricotopus laricomalis R
Heterotrissocladius sp.
Parametriocnemus Sp.
Psectrocladius sp. 1
Thienemanniella sp.
Synorthocladius sp.

o oo =
-
0

Chironomidae - Diamesinae
Pseudodiamesa Sp. 0
Pseudokiefferiella Sp. 0

Ceraptopoginidae
Palpomyia Sp. 0 R R
continued
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TABLE 12. Continued.
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Ned Wilson Lake ‘ Oyster Lake Upper Island Lake
Taxon 1982 1983  Spring 1982 1983 1982 1983

Syrphidae
Eristalis sp. R

Lepidoptera
Lepidoptera - all R

Coloeptera
Acilus abbreviatus R
Hydrovatus sp. 0
Rhantus sp,
Dytiscus sp.
Agabus sp. 1
Agabus sp. 2
Agabus sp. 3
Hydroporus sp. 1 0 C
Hydroporus sp. 2 R
Ilybius sp. R R
Deronectes griseostriatus 0 0 c 0 0 0
Helophorus sp. R

=
00X

Hydracarina
Lebertia sp. 0 R
Arrenurus sp.
Hygrobates sp.
Piona sp.
Limnesia sp. 0

o0 o

Cladocera
Daphnia pulex R 0
Seapholeberis kingi R

continued
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TABLE 12. Continued.

Ned Wilson Lake Oyster Lake Upper Island Lake
Taxon 1982 1983  Spring 1982 1983 1982 1983

Ostracada
Candona scapulosa R C

Eucypris affinis hirsuta 0

Copepoda
Diaptomus coloradensis R C
Diaptomus arapahoensis C
Diaptomus shoshone 0 C 0
Macrocyelops albidus 0

Amphipoda
Hyalella aszteca 0
Gammarus lacustris vC

o0
()]

Nematoda
Nematoda - all 0 R R C

0ligochaeta
Oligochaeta - all ‘ R
Nias spp.
Uneinais uneinata
Lumbriculidae - all
Immature Tubificidae WOCC
Immature Tubificidae WCC
Limnodrilus spiralis
Enchytraeidae - all

OVMOOOO
(]

0

Hirudinea
Nephelopsis obscura R 0 R
Glossiphonia complanata R
Helobdella stagnalis 0 C 0

Pelecypoda
Pisidium sp. C 0 C C 0



Oyster Lake--

Oyster Lake Ekman samples produced 35 taxa, dominated by the relatively
large chironomid, Pseudochironomus sp., during 1982 and the small chironomid,
Tarytarsus sp., during 1983 (Table 11). The shoreline invertebrate community,
as in Ned Wilson Lake, was more diverse than the deeper sites yielding 48 taxa,
24 of which were unique to the shoreline. No single taxon predominated shore-
line fauna (Table 12). Oyster Lake contained little benthic rock habitat; the
bottom was mostly ooze and organic detritus. The shoreline community supported
diverse assemblages of Ephemeroptera, Hemiptera, and Hydracarina; two species
of amphipods, Gammarus lacustris and Hyalella azteca; and, two species of
Hirudinea, Nephelopsis obscura and Glossiphonia complanata.

Upper Island Lake--

Upper Island Lake deep benthos was less diverse than either of the other
study lakes. Quantitative sampling produced 15 taxa, while qualitative shore-
line collection yielded 22. Six taxa were common to both areas. The low
diversity may be a consequence of sampling only one deep site (UI4). The most
abundant organisms in 1982 were the large chironomid, Chironomus sp. 2. An
immature Tubificidae (without capilliform chaetae, probably Limnodrilus
spiralis), was the most abundant organism during 1983. The shoreline community
exhibited genera similar to Ned Wilson Lake (Table 12). Noticeably absent from
all samples in Upper Island Lake were specimens of Pisidium sp. The lake floor
is almost entirely rock/rubble; consequently, unsuitable habitat may be the
limiting factor.

Lake Diversity--

Chironomidae and 01igochaeta appeared to be the most diverse and, depend-
ing upon the lake, the most abundant groups within the benthic invertebrate com-
munities of the Flat Tops lakes (Table 11). Fifty-four macroinvertebrate taxa
were encountered in quantitative (Ekman) samples from all lakes; eight were at
the family level or higher, and all likely included more than one genus. Qual-
jtative shoreline sampling collected 83 taxa; 42 of which were not found in the
Ekman Samples. These data indicate that the shoreline-littoral zone contains
the most diverse invertebrate communities within the study lakes. Alterna-
tively, more rare taxa may be encountered when sampling shallow littoral areas
because greater area and diversity of habitat can be sampled.

Species 1ists for each lake can be more than doubled by collection of
qualitative samples and this practice should be continued. Additionally, a
unit effort should be recorded for each sample collected; e.g. man hours dip
netting and field or laboratory sorting, to assist future survey comparability.
Times were not recorded during our surveys; however, between 10 and 16 man-
hours were probably involved in each lake's qualitative sampling. This included
three to four separate collection locations per lake (Figures 2, 3, and 4).

Additional data on Hester-Dendy and basket samples taken from Ned Wilson
Lake and 10-rock samples taken from both Ned Wilson and Upper Island Lakes are
provided in Appendix H. Of these sampling methods, only the 10-rock method
consistently provided more than 100 organisms and the greatest diversity in
taxa collected. However, the supplemental information provided by the 10-rock
sampling method is minor and probably does not justify inclusion of this
technique in future sampling programs.
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Invertebrate results from a dip net sample, collected from a small spring
approximately 100 m north of Ned Wilson Lake (August 18, 1982), are provided
in Table 12 and Appendix I. The spring community near Ned Wilson Lake during
1982 was dominated by some typical stream invertebrates; e.g., caddisflies,
Limnephilus externus and Psychoronis costalis; both amphipod species, as well
as many other species located along the shoreline of Ned Wilson Lake. Surpris-
ingly, some species (N. obscura, G. lacustris and H. azteca) found in the other
two lakes, but not Ned WiTson Lake, were also encountered in the spring samples.
The usefulness of this spring community to monitor changes associated with
acidification is limited because it was dry in 1983. However, other springs
and small streams of the Flat Tops may be very responsive to acid deposition
because condensed pollutants released with early snowmelt will most strongly
impact these communities. Water in the entire system may be quickly acidified
during periods of runoff. Lake communities are more resilient to changes in pH
because spring runoff may slowly dilute or contribute fractionally to the
lake's total water volume.

Confidence in Data

Except as noted below, confidence in all taxa is considered high. Ephem-
eroptera were initially identified to genus using Edmunds et al. (1976). Con-
firmation was done by C. Evan Hornig, Moscow, Idaho, who identified Callibaetis
sp. as probably C. coloradensis Banks. Cloeon sp. were also given a probable
species, C. ingens McDunnough, because no other species have been described from
Colorado.” Confidence in generic identification for Ephemeroptera is high;
species confidence is moderate. C. Evan Hornig also confirmed Odonata, non-
chironomid Diptera, Coleoptera, and Hydracarina. Enallagma sp. were identified
as probably E. boreale (Selys) using a few larvae and three adults (Needham et
al. 1972); confidence is moderate. Corixids, Arctocorisa sutilis (Unler) and
Cenocorixa wileyae (Hungerford), were identified by Russ Biggam using Hungerford
(19487; confidence is high. Gerris sp. specimens were immature and difficult
to distinguish; however, as no other genera of Gerridae have been reported in
Colorado; confidence is moderate. Original generic identification for Hemiptera
and Odonata utilized Usinger (1974). Generic keys of Pennak (1978) were used to
identify Hydracarina.

Palpomyia sp. were identified from mature larvae originally classified
as Palpomyia group (Johannsen 1937); confidence is moderate to high. Only one
species of Acilius is known from Colorado (A. abbreviatus Aube), thus, con-
fidence is moderate. Three species of Agabus and two species of Hydroporus
were distinguished based on size, setation, and coloration of adults. All
Coleoptera were keyed to genera using Usinger (1974). Hydroporus species may
be lake specific (Tables 11 and 12). Deronectes griseostriatus were the only
adults identified which associate with Tarvae originally calTed Deronectes/
Oreodytes. Larvae can only be keyed to the genus complex and larvae encoun-
tered were assumed to be associated with adults. This assumption is weak, and
confidence is moderate for larvae, but high for adults. Rhantus sp. identifi-
cation was questionable; hence, confidence is low to moderate.

Trichoptera were originally keyed to genus with Wiggins (1977). David
Ruiter, Denver, Colorado, confirmed Trichoptera genera identifications and
noted P. costalis as the species of Psychoronia found in Ned Wilson Spring;
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confidence is high. Mature Limnephilus larvae were identified as L. externus;

confidence is high. Wiggins (1977 notes only one species of PsychogTypha,

(P. subborealis) with specific characters that fit those collected. D. Ruiter

notes that there are two species of Psychoglypha in Colorado with unassociated

larvae; the confidence in species may therefore be only moderate. A few adults
collected at Oyster Lake, not included in counts, were identified by D. Ruiter

as Agrypnia deflata and Mystacides interjecta; no larvae were encountered.

Chironomidae were originally keyed to genus using Oliver et al. (1978)
and Ferrington (1984). Confirmations were done by Dr. L. Ferrington, Kansas
Biological Survey, University of Kansas (1982 collections) and James Pollard,
UNLV, (1983 collections). Unless otherwise noted, confidence in Chironomidae
identifications is high. Chironomus sp. 1 possesses ventral tubules; Chironomus
sp. 2 had none. J. Pollard noted Dicrotendipes sp. probably were near D.
neomodestus as described in New York by Simpson and Bode (1980); however, it
has not been included as a species. Microtendipes sp. 2 was distinguished from
sp. 1 in that sp. 2 has visibly anteriorly directed (L-shaped) anal tubules
whereas sp. 1 has normal anal tubules. Additionally, the mentum of sp. 2 does
not possess the small first laterals common to sp. 1. Tanytarsus appears to
consist of more than one species; hence, Tanytarsus spp. may be more appropriate.
Lenziella sp. (Ferrington 1984) keys only to Cladotanytarsus sp. in Oliver et
al. (1978) and other keys. Some question exists in this genus, further exam-
ination is under way, but confidence can only be stated as moderate. Only one
specimen of many Pseudokiefferiella sp. exhibited the difficult to distinguish
annulations on the third segment of its antenna which places the organisms in
Diamesinae (Ferrington 1984). Otherwise, all key well to Cricotopus laricomalis
(Oliver et al. 1978, Hirvenoja 1973). One large C. laricomalis was found in
Ned Wilson Spring in 1982, however, only small (early instars) larvae were col-
lected in Ned Wilson Lake during 1983. These specimens will be further studied;
currently, confidence in Pseudokiefferiella sp. is low. Our Psectrocladius
sp. 2 does not fit Ferrington's (1984) key well, but it keys readily in Oliver
et al. (1978). Ferrington's key identifies Psectrocladius sp. 2 as Limnophyes
sp., hence, Psectrocladius sp. 2 confidence currently i1s low; additional study
will be undertaken.

A11 zoobenthic crustaceans listed were identified using Edmondson (1959);
confidence is high. However, one exception should be noted. Ostracods listed
as Candona scapulosa possessed difficult characteristics; hence, our confidence
in their identification is low. These will be sent to a specialist for confirma-
tion. Other specimens were confirmed by Gene Wilde, UNLV. Amphipods were
originally keyed using Holsinger (1972) and later confirmed in a discussion
with J. Holsinger; confidence is high.

Specimens of Hirudinia were identified using Klemm (1972) and later con-
firmed by D. Klemm; confidence is high. 0ligochaetes have also been offered to
D. Klemm for confirmation. Wesley Kinney did original oligochaete identifica-
tions using keys of Brinkhurst and Jamieson (1971), Hiltunen and Klemm (1980)
and Stimpson et al. (1982); confidence is moderate to high for all oligochaetes.
One noteworthy observation should be mentioned. The immature Tubificidae
without capilliform chaetae (W.0.C.C.) are likely immature Limnodrilus spiralis,"
and those with capilliform chaetae (W.C.C.) immatures of Ilyodrilus templetoni.
Because reproductive organs are not developed in‘these individuals, they cannot
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be positively identified as species of either. No other mature tubificial
species were isolated and therefore it is likely that they belong to no other
species.

The pelecypoda, Pisidium sp., was confirmed by J. Landye, (Arizona Game
and Fish) and W. Pratt, (UNLV); confidence is high. Additionally, W. Pratt
notes that all specimens are likely from a single species.

Sensitivity to Acidification

Many macroinvertebrates of the class Insecta are generally classified as
tolerant to acidic waters. Corixidae and Gerridae (Hemiptera), Coleoptera,
Odonata and many Diptera are considered very tolerant of acidifying conditions
in reviews by Roback (1974) and Singer (1982). Although various life stages
and species within larger groups may be more sensitive than others, most adult
stages are very tolerant. Tolerance results principally from the lack of fila-
mentous gills or presence of gills which obtain oxygen at the surface and a
. heavy integument. The most sensitive insect order is probably Ephemeroptera
(Harriman and Morrison 1980, Fiance 1978, Singer 1982). Decreased abundance
of Ephemerella funeralis in an experimentally acidified stream section related
strongly to lTowered pH (Fiance 1978). Hendrey et al. (1980) also noted con-
spicuous mayfly absences in acidified lakes. Very few mayflys were obtained
from the study lakes, (Appendices D, E, F and G); however, Caenis sp. and
Callibaetis coloradensis occurred regularly in Oyster Lake samples {Tables 11
and 12). Loss of these taxa would suggest severe water quality changes.
Coleoptera, Odonata and Corixidae (Hemiptera) often profilerate in acidified
lakes and streams. The trend has usually been associated with fish population
lTosses at pH values well below 6.0. Many species of the three groups can
expand with losses of fish predators because they are top insect predators.
Fish population changes probably would be noted prior to correlated insect
population changes. Predatory larval and adult insects usually occurred in
only qualitative samples; rarely were any found in Ekman dredges (Tables 11 and
12). Predatory insect population proliferation, in conjunction with or without
fish losses, could imply acidifying conditions.

Chironomidae and 0ligochaeta taxa constitute the majority of organisms
collected in benthos of all study lakes (Table 11). Responses of larval
chironomids to lake acidification has been suggested by various studies which
compare acidified and neutral lake benthic communities. The use of chiron-
omigenera as indicators may be possible in the near future; however, little
detailed information is currently available. Wiederholm and Eriksson (1977)
noted Tanytarsus spp. was often absent or reduced in density in acidified
lakes.” Beck's (1977) comprehensive review of chironomid literature does not
isolate genera or species present in Flat Tops lakes which might be consistent
indicators of changing pH conditions. Uutala (1981) noted an acidified lake
(South Lake, New York) had lower chironomid densities, higher annual mean
standing crop and higher annual production than a neutral lake (Deer Lake,

New York).  South Lake, with an alkalinity of 2-10 pg/1 (Mitchell et al. 1981)
and pH of 4.6-5.7, has undergone acidification and recent fishery losses
(Pfeiffer and Festa 1980). Deer Lake has not undergone noted acidification
(alkalinity 90-124 pg/1 and pH 5.9-6.8; Mitchel 1981). Thirty-three chironomid
genera were collected in nonacidified Deer Lake, with Procladius sp. dominant.
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Acidified South Lake chironomid communities were dominated by Chironomus spp.
and Phaenospectra spp. and contained 12 genera (Uutala 1981). ~Surveys by
Wiederholm and Ericksson (1977) noted chironomid community differences asso-
ciated with depth. Because sample depths within Uutala's (1981) study lakes
were different, conclusions are somewhat weakened. In an Ontario survey,
Collins et al. (1981), found minor benthic invertebrate abundance and biomass
differences between acidic and neutral lakes. Collins et al. (1981) attributed
the lack of impact to sediment buffering. Infauna, such as chironomids, oligo-
chaetes and pelecypodas, inherently are somewhat protected by the medium they
inhabit. Chironomids may also avoid pollutants by moving substantial distances
through sediments (Wentsel et al. 1977). Chironomid mobility within sediments,
sediment buffering capacity, and depth variability probably reduce infauna
population alterations associated with lake acidification. Additionally,
literature concerning chironomid responses to acidic waters is rare and the
taxonomy is poorly known. The effects of increased H' ion concentrations and
increased heavy metal content within waters and sediments of Flat Tops lakes,
however, are likely to produce some community changes. Few specific taxon
effects can be predicted; however, community alterations; e.g., changes in
number of taxa, abundance, diversity, biomass (standing crop), and productivity
can be expected (Wiederholm and Eriksson 1977, Uutala 1981). Future monitoring
of macroinvertebrates should assess chironomid richness and density. Addition-
ally, should one or more study lakes be impacted, chironomid community altera-
tions, if documented, would prove invaluable because few prior and post acidi-
fication comparisons exist.

Benthic crustaceans, especially the amphipod, Gammarus lacustris, found in
many lakes have been identified as indicator species. In high mountain lakes
of Norway, G. lacustris is not found in waters with pH values less than 6.0
(0akland 1980).  Oakland (1980) also noted in his survey of 1000 lakes, that
G. lacustris does not occur in lowland lakes with pH values less than 6.6. Few
data are available concerning Hyalella azteca. However, it was considered to
be a very sensitive species during an experimental stream channel acidification
(Zischke et al. 1983). Although less affected at pH 6.0 (its drift increased
drastically initially), density was significantly reduced at pH 5.0 during
periods of acidification. Chronic effects of acidifying conditions on H.
azteca populations may be substantial. Both amphipods were encountered in Ned
WiTson and Oyster Lakes, and losses may be indicative of acidification.

In general, Oligochaeta are tolerant of many polluted conditions (Hart and
Fuller 1981), but their sensitivity to acidified conditions may be substantial.
Seasonal and depth variation in oligochaete community composition may produce
very different results within and between lakes (Raddum 1980). Wiederholm and
Eriksson (1977) and Raddum (1980) observed lower oligochaete densities and
biomass in acidic lakes. One species, Limnodrilus hoffmeisteri, has been
observed to dominate the benthic community of an acidic lake {(Orciari and Hummon
1975). Limnodrilus spiralis, a species very similar to L. hoffmeisteri, occurs
commonly in Ned Wilson and Upper Island Lakes and rarely in Oyster Lake (Table
11). Should L. spiralis populations become the dominant invertebrate in the
lakes, changes in water quality could be a factor. Like chironomids, however,
many factors contribute to sediment-inhabiting invertebrate population changes.
Therefore, observed changes within oligochaete communities by themselves may
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not be well defined indicators of water quality changes. Future alterations
may be quantifiable because current data are available.

The effects of acidification on leech (Hirudinea) communities common to
the study lakes are potentially significant. Nephelopsis obscura individuals
have been observed in waters with pH values between 6.3 and 10.0; Glossiphonia
complanata in waters exhibiting pH values only as low as 5.5.; and Helobdella
stagnalis in very polluted waters and waters with pH values down to 5.0 and
4.0 (Sawyer 1974). Although community changes would not be expected until mean
water pH values approximate 6.0, pulse events; such as, snowmelt, could pre-
cipitate temporary alterations before the entire lake acidifies permanently.
The only difficulty encountered in sampling Hirudinea is that, except for H.
stagnalis, those present inhabit the littoral vegetated zone (Sawyer 1974),
Absence or presence may be difficult to verify using qualitative sampling
methods. In general, losses of N. obscura and G. complanata (both sampled only
from Oyster Lake) or proliferation of H. stagnalis (sampled from Ned Wilson and
Upper Island Lakes) could indicate acidifying conditions.

Losses or absences of shaeriid molluscs from acidified lakes has been
documented (Singer 1981). Most species of Pisidium are not found in waters
with pH values less than 6.0 (0Oakland 1980). 1In acidified lakes, molluscs and
gastropods are characteristically reduced in density or absent (Wiederholm and
Eriksson 1977, Singer 1982). Molluscs, being part of the sediment infauna, may
be subject to less perturbation due to changes in water quality than epifauna.
Aside from direct toxicity, shell dissolution and reduced CaCO3 available for
shell secretion in low alkalinity-acidic waters may be chronically harmful.
Singer (1981) noted that shells of Anodonta grandis (Unionidae) taken from
acidified lakes were "half as thick as any of the other shells (from neutral
lakes), heavily eroded, overlain with organic material and crumbly. . .."
Although not considered in the present study, future investigations may be able
to utilize this source of information. See Rhoads and Lutz (1981) for further
shell study details. Pisidium sp. were not collected from Upper Island Lake,
hence, usefulness as an indicator of problems in Upper Island Lake is null. In
both Ned Wilson Lake and QOyster Lake, Pisidium sp. is abundant to very common
(Tables 11 and 12). Population reductions or losses would be strongly indica-
tive of water quality alterations.

Macroinvertebrate Community Indices

At one time, the concept of indicator species, groups, or parameters had
great expectations as a basic tool to monitor changing water quality. The
goal of many biological monitoring programs has been to isolate and record
changes in indicator species or taxa. Very often, taxonomic groups as high
as the family level are used to specify pollutant tolerances (Roback 1974,
Hall et al. 1980, Eilers et al. 1984). Species and population sensitivity
ranges, interactions with varying community assemblages, and differing quality
of waters result in a multitude of organism responses. Additionally, specific
responses of vertebrates, macroinvertebrates, zooplankton, periphyton,
and phytoplankton to acidifying waters are relatively unknown and, when
available, are often contradictory. Presence or absence of indicator species
may be due to: 1) water chemistry, 2) availability of a colonization species
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pool, 3) season of collection, 4) stream flow or lake stratification regimes
and 5) chance (Roback 1974). Hence, actions based upon alterations within
community indicator species or assemblages may be precarious. Biological
data used as baseline information, however, are invaluable. Specific indices
can be useful when referenced along with available community structure and
function information.

Oyster Lake contains the most dense (>14000 individuals/m2) and most
species rich (18 taxa per sample) benthic invertebrate populations (quanti-
tative data, Table 13). Diversity in Oyster Lake is also higher than the other
lakes at 2.92 and 2.85 for 1982 and 1983, respectively (Table 13). Except for
NW3, evenness and dominance is usually similar between sites and years for each
lake (Table 13). Ned Wilson site 3 is unique because it is very shallow and
contains some gravel and rock debris. Significant differences (a<0.05, ANOVA)
exist in the number of taxa and number of organisms collected between 1982 and
1983 from Ned Wilson Lake, but no differences are noted between years in Qyster
Lake (Table 13). Site differences from Ned Wilson Lake (1983 survey) appear
minimal. Only site 3 (NW3) contained significantly fewer taxa than site 4
(NW4). MNo station by itself was different from the pooled data for 1983 for
any index tested (Table 13). Indices of diversity, evenness and dominance
appear less variable than the more direct indices (number of organisms and
number of taxa sampled). The evidence suggests that one station alone or more
than one station (pooled) would provide similar results.

Sensitivity of Indices to Acidification

Typically, acidification of the environment results in: 1) reduced number
of taxa or richness (Hendrey et al. 1980, Arnold et al. 1981, Raddum and Saether
1981, Zischke et al. 1983); 2) reduced density or abundance (Sutcliffe and
Carrick 1973,, Wiederholm and Eriksson 1977, Fiance 1978, Friberg et al. 1980,
Burton et al. 1982, Zischke et al. 1983); 3) reduced diversity and conversely
increased dominance (Herricks and Cairns 1976, Tomkiewicz and Dunson 1977,
Wiederholm and Eriksson 1977, Friberg et al. 1980, Hall et al. 1980, Vangenech-
ten 1983, Zischke et al. 1983); and 4) usually, but not always, a reduction in
standing crop, biomass, and productivity (Leivestad et al. 1976, Tomkiewicz and
Dunson 1977, Collins et al. 1981, Uutala 1981, Danell and Andersson 1982). The
alteration in one or more index may suggest changes in Flat Tops lakes' water
quality. Evidently, sampling from only one deep site is sufficient to enumer-
ate benthic invertebrate community structure from detritus/ooze bottom lakes.
Annual differences between the number of taxa and organisms collected, however,
suggest seasonal or annual differences can be substantial in Ned Wilson Lake.
Unless natural variation in invertebrate populations is understood, meaningful
conclusions cannot be drawn from even drastic alterations. Most indices vary
seasonally and yearly in response to natural cues and species' circadian or
innate rhythems; e.q., spring pupal emergence, reproduction and ecolosion (egg
hatching). A series of benthic surveys during ice free periods for a minimum
of one year could elucidate natural seasonal variation. Annual variation could
be ascertained in a few years of samplings. Although neither variation can be
entirely quantified, additional surveys can aid management decisions when
community alterations are observed.
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TABLE 13.

number collected) by 43.1.

Ned Wilson Lake

Oyster Lake

MEAN VALUES AND RESULTS OF SELECTED ANOVA AND STUDENT NEWMAN KUELS TEST OF RANGES (SNK) FOR

FLAT TOPS LAKES MACROINVETEBRATE COMMUNITY. PARAMETERS.
isolated by SNK tests;

test limits.

ANOVA designated differennces are
significant differences noted as a = 0.05; parentheses delineate

Mean density estimates (#/m2) can be calculated by multiplying counts (mean

Upper Isiand Lake

1982 1983
Sites Sites 1983 1983 1983 1983 1982 1983 1982 1983
Parameter 1,2,3,4 1,2,3,4 Sitel Site2 Site3d Sited Sites 1, 2 Sites 1, 2 Site 4. Site 4
Number of Organisms '
Collected 139 102 93 94 83 138 317 334 240 175
SNK ( )
SN (__ _) ( ) (_ 1N
Number of Taxa _
{Richness) X 10 13 13 13 10 15 18 18 10 7
SNK ( )
(
- - - - - - - - _ l
SNK (_ ) ( ) ( )
Shannon-Weiner
Diversity X 2.5024 2.622 2.831 2.827 2.003 2.829 2.9208 2.8466 2.2942 1.9605
SNK ( )
Evenness X 0.7497 0.7177 0.7643 0.7668 0.6154 0.7242 0.7013 0.6839 0.6817 0.7180
SNK ( )
Domi nance X 0.7589 0.7592 0.8036 0.8149 0.6145 0.8042 0.7858 0.7778 0.6987 0.6857
SNK ( )
Note 1. ANOVA not usable due to lack of variance homogeneity; Kruskell-Wallace Test results.




SALAMANDERS

Distributions and Sensitivity to Acidification

Only Oyster Lake contained a population of salamanders, Ambystoma tigrinum.
Population surveys or tissue analyses were not conducted. An attempt to charac-
terize the Oyster Lake A. tigrinum population size may be warranted. Addition-
ally, heavy metal analysis of tissues could help expand the data base for the
salamander which is the only vertebrate inhabiting waters of Oyster Lake.

Ambystoma tigrinum is one of the most widely distributed salamanders
occurring in the United States (Sexton and Bizer 1978), and the only salamander
on the western slopes of the Colorado Rockies (J. Harte 1984, personal commun-
jcation). Ambystoma tigrinum is normally the largest aquatic vertebrate present
in high altitude ponds devoid of fish. The introduction of fish results in
elimination of viable populations (Sexton and Bizer 1978). Ambystoma tigrinum
populations in Oyster Lake can be visibly censused. Its appropriateness as an
indicator species in mountain regions of the west may be substantial. Salaman-
ders breed in temporary, as well as permanent, pools that develop from spring
snowmelt (Pough 1976), and pH sensitive early life stages are potentially sub-
jected to a concentrate of acidic runoff. High egg mortality and embryonic
abnormalities have been observed in Ambystoma maculatum temporary acidic ponds
and laboratory experiments (Pough 1976, Pough and Wilson 1977). Certain other
species of Ambystoma appear more tolerant (Pough 1976). No information exists
relative to A. tigrinum responses to acidifying conditions. Clearly, more
data would be required prior to utilization of A. tigrinum as an indicator
species. -

FISH

Distributions

Population demography and reproductive extent of salmonids inhabiting Ned
Wilson and Upper Island Lakes are not known. Brook trout (Salvalinus fontinalis)
occur in Ned Wilson Lake; rainbow trout (Salmo gairdneri), cutthroat trout
(Salmo clarki) and hybrids occur in Upper Island Lake. No fish were observed
in Oyster Lake. A1l salmonids presumably were stocked. Whether natural repro-
duction is occurring could not be determined.

Sensitivity to Acidification

If natural reproduction occurs in these lakes, the potential for acid-
induced population changes would be significant. Gametogenesis, eggs, larvae,
and fry of salmonids have been shown to be very sensitive to effects of acid-
ification (Kwain 1975, Schofield 1976, Chakoumakos et al. 1979, Yan et al.
1979, Sevaldrud et al. 1980, Haines 1981). Experimental and actual field data
suggest reproduction of brook, rainbow and cutthroat trout is chronically
impacted at pH values between 5.5 and 6.5 trout (McKim and Benoit 1971, Kwain
1975, Menendez 1976, Sevaldrud et al. 1980). Mature fish often suffer acute
effects of acidification only after pH values are reduced below 5.5 (McKim and
Benoit 1971, Huckabee et al. 1975, Falk and Dunson 1976, Schofield 1976, Haines
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1981, Baker and Schofield 1982). Consequently, early signs of acidification
probably would not be discerned by changes in an artificially maintained sal-
monid population. A reproducing population would show effects of early acidi-
fication by changing population age and growth structure. Determination of
fish population structure in all study lakes containing reproducing populations
would be a critical component of a long-term monitoring program. Because
variation in annual recruitment may be substantial, two to five years of data
would be vital.

Tissue Metal Concentrations and Metal Toxicity

Mean metal concentrations of whole fish and gills from brook and cutthroat
trout from Ned Wilson and Upper Island Lakes, respectively, are presented in
Table 14. Appendix J contains raw data. Metal concentrations in brook trout
taken from Ned Wilson Lake during 1982 were typically very low. Zinc (Zn) con-
centrations in whole bodies of brook trout showed only a slight increase during
1983, whereas Cu and Ni levels were elevated several fold. The 1983 data,
however, were derived from analysis of only two trout, whereas six trout collec-
ted in 1982 were digested and analyzed. No trout were collected from Upper
Island Lake for tissue analyses during 1982, but two cutthroats were collected
and homogenized for whole body analyses during 1983. Concentrations of Cu, Ni
and Zn were approximately an order of magnitude higher in these specimens than
the highest values observed in Ned Wilson Lake brook trout. It must be empha-
sized that the sample size was very small (2 specimens) and these data must be
interpreted with this in mind. Additional sampling and analyses of Upper
Island Lake cutthroat trout of various age classes should be conducted to
further examine metal concentrations in fish tissues. Very little literature
is available comparing tissue metal concentrations of fish from acidic and neu-
tral lakes. Increased mobilization of mercury (Hg), aluminum (A1), lead (Pb),
iron (Fe), manganese (Mn), nickel (Ni), cobalt (Co), magnesium (Mg), zinc (Zn),
copper (Cu) and other metals have been associated with acidifying conditions
and fish toxicity (Freeman and Everhart 1971, McKim and Benoit 1971, Huckabee
et al. 1975, Merlini and Pozzi 1977, Norton 1977, Chakoumakos et al. 1975, Yan
et al. 1979, Jackson et al. 1980, Baker and Schofield 1982). Although direct
toxicity from metals can occur, concentrations currently in these lakes' water
would have to increase many times to reach toxic concentrations. Tissue metal
concentrations, however, may be increased in conjunction with further acid
deposition and metal mobilization. Of particular concern in the Flat Tops may
be increasing concentrations of aluminum from the oil shale industry. Freeman
and Everhart (1971) note that the recovery process releases aluminum from
certain types of oil shale (Dawsonite). Increases in tissue metal concentra-
tions may be indicative of altered water quality and well in advance of whole
lake acidification. Future study should entail tissue metal determinations.

METALS IN SEDIMENTS

Metal Concentrations

Mean metal concentrations within Flat Tops study lakes' sediments are
provided in Table 15. Raw data are available in Appendix K. Aluminum is the
most abundant metal in sediments, with concentrations between two and three
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DIGESTED TISSUE METAL CONCEMTRATIONS FROM NED WILSON LAKE (S. fontinalfis) AND UPPER ISLAND

TABLE 14.

LAKE (S. clarki) FISH COLLECTED DURING 1982 and 1983. Standard deviations are noted in
parentheses below each mean. : i
8l’-I-BIQIB.IH8:3:35:3::8”':!““338==ﬂ====———==38====3=Eﬂﬂ=8==:===8====’=======ﬂ=ﬂ=======..ﬂ!.‘8§ﬂﬂﬂ.HIIBBIIB..--B.I-!-.-....'--.

Element (mg/kq)
Lake/Date Sample As Se Fe Mn Pb Be Cd Cr In Nt Cu Ag Al ‘Hg Mg
Ned Wilson S. fontinalis = <0.08 3.3 N/A  N/A 1.4 0.3 0.9 2.7 116 1.9 5.2 <0.001 N/A NA NA
07-06-82 {WhoTe) (0) (0.24) (0.50) (0.15) (0.27) {(1.12) (29.6) (1.88) (0.47) (0)
S. fontinalis <0.0S 0.8 <5 2.5 44 N/A 0.7 3.5 174 94 142 <€2.5 83 <38 (25
ole (0) (0) (0) (0) (0.7) (0) (0.7) (0.7) (2.1) (1.8) (O) (3.5) (0) (O0)
Ned Wilson
08-25-83 .
S. fontinalis <0.08 <0.08 <5 2.5 19 2.7 & 102 <8 6 2.5 383 - <25
(Gi1Ts)
S. clarki <0.05 - 0.3 <5 <2.5 89 N/A 0.6 3.5 978 11.82 1078 <2.5) <50 <38 <25
(Whole) (0) (0.19) (0) (0) (4.2) (0.01) (0.7) (18.4) (24.7) (25.5) O (0} (o) 0
Upper Island
08-27-83
clarki <0.05 1.6 <5 <5 3 0.8 <3 65 a3 11 <2.%5 <50 - - 25
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TABLE 15.
TOPS LAKE SURVEYS. Concentrations are mg/kg except A1 (g/kg).
noted in parentheses below each mean.

DIGESTED TOTAL METAL CONCENTRATIONS FROM SEDIMENTS COLLECTED DURING 1982 AND 1983 FLAT

Standard deviations are

Element (mg/kq)

Lake/Date Sample As Se Fe Mn Pb cd cr In N9 Cu Ag Ml Mg
Ned Wilson Sediments 0.016 <0.@5 <5 <25 25 0.4 49 15 38 20 2.5 24 <25
8-25-83 (Nw4) (0.001) (o) (0) (0) . (3.5) (o0.m) (9.6) (8.1) (5.0) (3.2) (0) (Z 6) (0)
Oyster Sediments 0.0 <0.®5 <5 .5 32 0.5 35 56 22 17 <2.% 18 €25
8-18-82 (0.6) (0) (o) (0) (o) (7.1) (o.15) (1.4) (4.2) (o0.7) (2.8) (0) (0.5) (0)
Upper Island Sediments 0.R0 <0.m@5 <5 2.5 35 0.2 k) & 87 28 20 k) 30 <25
8-27-8) (ul4) { 0. 007) (0) (0) (o) (15.0) (0-05) (5.0) (15.8) (3.5) (o) (l.-‘) (5.9) (0)
Note 1. Concentrations of Al ar g/kg



percent (sediment weight) occurring in all lakes (Table 15). This is not sur-
prising, however, because aluminum averages near six percent in surrounding
watershed soil (J. Turk unpublished data). Concentrations of other metals in
lake sediments are well within the range expected for unimpacted Western U.S.
waters.

Acidification Effects

The importance of lake sediments as a sink for heavy metals in the water
column is well known (Oschwald 1972, Wentsel et al. 1977). However, increases
in aquatic metal concentrations have been related to increased leaching from
s0il and benthic sediments as a result of acid deposition and runoff (Beamish
1975, Malmer 1976, Wright and Gjessing 1976, Schofield 1976, Norton 1977,
Cronan and Schofield 1979, Jackson et al. 1980, Schindler et al. 1980). The
potential for metal concentration changes due to acidification is significant.
Certain metals (Hg, A1, Mn, Zn, and Fe) have been shown to decrease in sediment
concentration or rate of incorporation into sediments when water pH is reduced
(Jackson et al. 1980, Schindler et al. 1980). Other elements (Ba, Se, Cs, and
V) either increase concentrations within sediments or are not affected by water
pH changes (Schindler et al. 1980). Specific changes in solubility, predom-
inant species, receptor sites, sediment and water quality, and degree of acid-
ification affect metal sources, sinks, pathways and rates of transfer. Hence,
each metal surveyed from Flat Tops lake sediment will 1ikely behave differently
from other metals. Aluminum, for instance, is known to increase in solubility
as pH deviates either upwards or downwards from pH 5.5 (Freeman and Everhart
1971). Consequences of increased concentrations of metals in the water column
(due to enhanced soil leaching and industry inputs), associated with acidifi-
cation, could have a variety of effects on metal concentrations in sediments.
These effects can not be predicted by the authors. Future monitoring of sedi-
ment metal chemistry will be valuable. Currently, its only value is as base-
1ine data because alterations in metal concentrations in the sediment cannot be
accurately foretold. One to three years of baseline data should delineate the
natural variation, which is expected to be low.

WATER QUALITY

Lake Characteristics

In 1983, temperature structure in both Ned Wilson and Oyster Lakes was
jsothermic due to the shallow depth of these lakes (Figure 5). Dissolved oxy-
gen concentrations in these lakes were below saturation and exhibited a clino-
grade oxygen profile. Upper Island Lake was deeper and thermal stratification
was well developed with a thermocline depth between 8 and 10 m. Dissolved
oxygen concentrations in Upper Island Lake exhibited a positive heterograde
oxygen profile which was associated with thermal stratification. Dissolved
oxygen concentrations were near saturation or super saturated in the epilimnion
and metalimnion; however, oxygen depletion had occurred in the hypolimnion and
dissolved oxygen concentrations were below saturation. Temperature structure
and oxygen profiles were similar in 1982 (Baldigo et al. 1983).
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Figure 5. Temperature (O ©) and dissolved oxygen (A——A) depth
profiles from Flat Tops lakes sampled August 1983. Each data
point represents mean values from all sites at similar depths
within a given lake.

. Physical and chemical parameters measured in the Flat Tops lakes (Table
16) were typical of lakes in this region of.Colorado (Harte et al. 1984, Turk
and Adams 1982, Dodson 1982). Ion concentrations (conductivity), alkalinity,
sulfate and chloride concentrations were lowest in Ned Wilson Lake (Table 16).
These parameters were only slightly higher in Oyster Lake but were approximately
two times higher in Upper Island Lake (Table 16). Metal concentrations were
low and were all well below toxic concentration (Table 17). Mean pH values for
Ned Wilson, Oyster and Upper Island Lakes were 6.8, 8.2 and 6.3, respectively
(Table 16). Measurements of pH with the instruments used in this survey were
questionable because of the low ionic strength of the water (personal communi-
cation Hydrolab Corporation, Gallaway et al. 1982). However, pH values were
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TABLE 16. NED WILSON LAKE, UPPER ISLAND LAKE, AND OYSTER LAKE WATER CHEMISTRY,
EXCLUDING METALS. Data were generated from composite samples
collected during August, 1983.

Ned Wilson Oyster Upper Island
Parameter X SD X SD X SD
Temperature2 (°C% 16.1 0.4 18.5 0.3 14.6 0.2
Dissolved Oxygen¢ (mg/1) 6.1 0.3 6.2 0.1 7.3 0.6
pHZ (units) 6.8 0.3 8.2 0.1 6.3 0.2
Conductivity2 (umho/cm) 64.2 8.3 112.5 4.6 68.9 3.2
Alkalinity (peq/1) 78.2 11.4 216.0 8.5 96.0 3.3
Color (NTU) 0 0 0 0 0 0
TOC (mg/1) 2.61 1.30 5.07 0.81 2.32 0.79
DOC (mg/1) 2.86  1.39 0.321 0.28 0.671  0.89
Sulfate (ug/1) 522.8 38.2 777.0 40.8 559.6 38.5
Cnloride (ug/1) 123.8 20.0 178.7 16.7 139.2 46.8
Fluoride (pg/1) <60.0 0 <60.0 0 <60.0 0
Total Phosphorus (ug/1) 15.9 0.3 18.2 0.4 13.5 1.2
Nitrate (pg/1) <164 0 <164 0 <164 0
Nitrite (ug/1) <7.2 0 <7.2 0 <7.2 0
Ammonia (ug/1g 29.5 3.3 46.5 6.4 29.5 15.8
Chlorophyll (ng/1) 1.3 0.1 1.2 0.1 1.1 0.2

Note 1. Resultant means and standard deviations incorporate detection limit
data; actual mean is likely less than presented.

Note 2. These data were generated from O, 1, and 2 meter depth samples;
i.e., surface readings only.

Note 3. Strickland and Parsons (1972) uncorrected chlorophyll a; phaeophytin
correction results in unreliable negative values. -

within reported ranges for these lakes (USGS unpublished data). Nutrient
concentrations were relatively high (Wetzel 1975) with total phosphorus concen-
trations greater than 13 pg/1 and ammonia concentrations greater than 29 ug/1

in all study lakes (Table 16). Although nutrient concentrations were relatively
high, phytoplankton biomass was low in all lakes; chlorophyll a concentrations
normally were less than 1.4 ug/1. Organic carbon concentrations were also

Tow (Wetzel 1975) and did not contribute to color in these lakes (Table 16).

Acidification Effects

Various physical and chemical water quality parameters have been shown to
deviate in neutral lakes and streams upon acidification. Most of the chemistry
trends related to acidification presented in this report are from the experimental
acidification of Lake 223 in the Canadian Shield area (Schindler and Turner
1982, Schindler et al. 1980).

Obviously, increased acid inputs result in reduced pH and alkalinity and
an increase in ionic concentrations. Change in lake alkalinity is the best
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TABLE 17. MEAN TOTAL METAL CONCENTRATIONS FROM WATER SAMPLES COLLECTED DURING 1983 FLAT TOPS LAKES
SURVEYS. Less than values are included in calculations whenn other data are available,
hence some means are likely over estimated. Standard deviations are noted in parentheses
below each mean.
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-+ bt A - A P - A - -

Element (ug/1)

Lake/Date Al Cd Zn Cu Cr Pb Se As Ca Ni Fe Mn Mg Ag

Ned Wilson 102 0.4 55 10 <50 6 <0.5 1.0 1401 <50 105 <50 <500 <50

8-25-83 (19.3) (0.25) (14.3) (3.6) (0) (3.2) (0) (0) (374) (0) (18.8) (0) (0O) (0)
Oyster 102 0.3 52 10 <50 5 <0.5 1.3 1525 50 103 <50 946 <50
8-24-83 (0)

(23.5) (0.10) (7.6) (4.2) (0) (1.7) (0) (0.47) (182) (1.2) (5.3) (0) (200) (O)

Upper Island 107 0.4 67 14 <50 9 <0.5 1.0 2667 55 115 <50 <500 <50
8-27-83 (16.8) (0.48) (22.3) (4.5) (0) (2.8) (0) (0) (52) (16.7) (52.5) (0) (0) (0)
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indication of early acidification. As alkalinity is reduced in response to
acid inputs, a point is reached where the neutralizing capacity is exceeded.
As a consequence, pH can rapidly decrease and significant, often irreversible,
chemical and biological perturbations occur.

Acidification can reduce color by reducing total and dissolved organics
and, thus increase transparency and Secchi depth (Malley et al. 1982, Schindler
and Turner 1982, Yan 1983). However, these parameters in the Flat Tops lakes
would be altered very little as all lakes are oligotrophic and color was not
detected. The Secchi disc was visible on the bottom at all lake sites except
one. Upper Island site 4 (UI4) had a Secchi depth of 9.5 m. Only at UI4 could
changes in transparency be associated with acidification.

Acidification effects on nitrogen cycling are complex. Reductions in
pH may inhibit bacterial decomposition and alter nitrification. Consequently,
an increase in ammonia and decrease in nitrite and nitrate could occur. Alter-
natively, urban areas contribute nitrates from auto emissions to precipitation.
Lewis and Grant (1980) determined nitrate contamination within precipitation in
Colorado was responsible for rainfall pH reductions. Therefore, increased
levels of nitrate could occur in the Flat Tops lakes with 1ittle or no altera-
tion in nitrite or ammonia. Nitrate monitoring would appear to be most inform-
ative of the nitrogen species and is recommended for future surveys. Because
all nitrate data are below detection, a technique which provides lower detec-
tion limits is recommended. Ammonia was the principal nitrogen species in
these lakes and should also be monitored.

Effects of lake acidification on phosphorus cycling appears minimal.
Schindler and Turner (1982) found no correlation between lake acidification
and total and dissolved phosphorus. Estimates of total phosphorus in our study
lakes, however, appear high and further monitoring could provide valuable
information.

Changes in chlorophyll a concentrations due to acidification within the
study lakes would appear to be of little consequence. In general, chlorophyll
a decreases are anticipated with lake acidification and o]1gotroph1cat1on
TAlmer et al. 1974, Grahn et al. 1974). Schindler and Turner (1982) reported
increased ch1orophy11 a content with pH reduction. They related the unexpected
increase to a phytoplankton bloom associated with greater water transparency.
Perturbations due to a pH change would not be expected because the study lakes
exhibit very clear water and chlorophyll a concentrations are naturally low.

The components of water chemistry of utmost concern are heavy metals
which may reach toxic concentrations in lakes undergoing acidification. Acid-
ification increases metal leaching from soils and lake sediments. Although
conflicting data have been reported, trends can be generalized. Aluminum, Ca,
Co, Na, Fe, Mn, Ag, Cr, Zn, Pb, Cu, Cd, Ni and other metals have been reported
to increase in acidified stream and lake waters (Beamish 1976, Wright and
Gjessing 1976, Beamish and Van Loon 1977, Norton 1977, Cronan and Schofield
1979, Schindler et al. 1980, Schofield and Trojnar 1980, Schindler and Turner
1982). Metal solubility varies with specific water quality and the degree to
which acidification effects solubility varies substantially between elements.
Aluminum, Hg, and Fe are probably the most difficult metals to predict
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alterations caused by acidification. Aluminum, for example, increases solu-
bility below and above pH 5.5. Mercury becomes less soluble as water pH is
reduced; however, transferal rates to sediment are reduced. Metal concentra-
tions most likely to respond to pH changes are Al, Mn, Zn, Fe and Ni. Iron
(Fe), Al, Mn and Zn are released from sediments and increase solubility with
reduced pH (Schindler et al. 1980). Norton (1977) identified Al, Fe, Mn and Ni
as metals most susceptable to increased soil leaching during acidic runoffs.
Additionally, aluminum is highly concentrated in Flat Tops lakes sediments and
surrounding watershed soils. Water concentrations of these metals, especially
aluminum, should be monitored frequently to ensure toxic levels are not achieved
should acid deposition rates increase.
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MONITORING REQUIREMENTS

Monitoring Alternatives

A monitoring program designed to detect and quantify the extent of acid-
related disturbances to Flat Tops lakes should incorporate biological and chem-
jcal components on an integrated basis. Biological monitoring is essential
to identify the nature and magnitude of changes to aquatic ecosystems, and
chemical monitoring is necessary to identify reasons for the changes. Bio-
logical monitoring is particularly useful for detecting episodic or infrequent
acidification impacts which are not detected with chemical monitoring. Unless
continuous automated samples or monitors are employed, chemical sampling would
not register temporarly water quality perturbations occurring in remote areas.
Biological monitoring is expensive in terms of manpower requirements, and the
results are frequently difficult to interpret because of the high natural var-
jability in communities, spatially, seasonally and annually. Owing to this
high variability, intensive surveys are required to adequately characterize
the distribution, abundance and seasonal patterns of the various lake community
assemblages. Because the biota respond to all external and internal factors
influencing the ecosystem, several years of baseline data may be required to
document the range of natural conditions (for example, community standing crop,
species composition and relative abundance). Chemical monitoring requirements
are typically less manpower intensive than biomonitoring requirements, but
required frequencies of measurement are generally greater because of the high
degree of temporal variability in some water quality parameters. For example,
in poorly buffered lakes, idle periods of photosynthetic activity and respira-
ation may cause pH changes of several units. Similarly, seasonal changes in
many water quality parameters (for example, dissolved oxygen, macro and micro
nutrients) occur in response to natural temperature regimens, increases or
decreases in level of biological activity or pulses associated with periods of
snowmelt or rainstorm events.

Threat of Acid Deposition

The threat of acid deposition to the Flat Tops Wilderness Area is
apparently real. Although no precipitation data are available from the Flat
Tops, monitoring stations on the western slopes of the Rockies have recorded
precipitation pH values between 3.0 and 4.0 (Lewis and Grant 1980, USDA Forest
Service 1981, Harte et al. 1984). Average pH of summer and winter precipita-
tion events averaged 4.81 and 4.79, respectively, between mid 1980 and mid 1983
(Harte et al. 1984). Llarge areas in the Northeast and Europe where lake acid-
jification is occurring receive precipitation with pH averaging between 4.0 and
4,4. Natural rainfall pH averages approximately 5.65. The Flat Tops are
clearly receiving precipitation less acidic than areas where severe impact has
been documented, but more acidic than is expected naturally.
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The underlying geology of the Flat Tops, in many areas, is unreactive (low
carbonate content) (USDA Forest Service 1981) and, as a result, surface waters
are poorly protected against acid perturbation (Norton et al. 1982, Omernik and
Powers 1982). Study lake waters, with alkalinity ranging from 70 to 200 peq/1,
can be considered moderately to highly sensitive to acid deposition (Omernik
and Powers 1982).

Effects of Acidification

Vertebrate and invertebrate population reductions that can be attributed
to complex changes in water quality may be due both to direct and indirect
effects associated with acidification. Toxic effects of high H* ion concentra-
tions result directly from physiological stress. Osmo-regulation is affected
by sodium, calcium, and chlorine imbalances; oxygen utilization is affected by
respiratory obstruction; and physiological activities stressed by internal
fluids pH changes (Leivestad and Muniz 1976, Ultsch 1978, Havas 1981 and Havas
and Hutchinson 1982). Leaching of heavy metals from soil and aquatic sediments
can reach toxic concentrations (Schofield 1976, Beamish and Van Loon 1977,
Raddum 1980, and Schofield and Trojnar 1980). Direct effects of increases in
both H* jon and heavy metals concentrations may invoke chronic responses. Re-
production inhibition or failure has been a well documented chronic effect
(Beamisn 1976, Fiance 1978, Carrick 1979, and Lee and Gerking 1980). Indirect
effects result from predator population and food base changes. Loss of predator
populations can result in increased numbers and larger body sizes of former
prey species as well as proliferation of former competitors (Eriksson et al.
1979, Friberg et al. 1980, Hendrey et al. 1980, Henrikson 1980, and Singer
1982). Last, and perhaps most importantly, are indirect effects of a changing
food base. Nutrient cycling is drastically inhibited when pH levels drop
sufficiently to cause microbial decomposer disfunction (Hendrey et al. 1980,
Schindler et al. 1980). Fungi, filamentous algae, and occasionally Sphagnum
replace bacterial decomposers (Grahn et al. 1974, Grahn 1977, Hendrey et al.
1980, and Schindler and Turner 1982). Reorganization of the food pyramid base
(primary producers) and associated primary and secondary consumers ensues.
Alterations of the macroinvertebrate community functional groups (consumer
groups) during acidification have been documented (Sutcliffe and Carrik 1973,
Friberg et al. 1980, Hall et al. 1980, and Zischke 1983). Although not anal-
yzed in the present study, consideration of invertebrate functional classes
in the future may signal changing lake chemistry.

Biological Monitoring

Each community or group investigated by this report possess positive and
negative aspects that reflect their proficiency as monitoring standards.

The phytoplankton community has been shown to respond quickly (short-term)
to experimental pH reductions. Long-term changes in community structure have
been documented under natural lake acidifications. Consequently, their value
as indicators of past acid pulses and permanent water quality (pH) alteration
is known. Most data, however, suggest community changes occur only after water
pH falls below 5.5. Additionally, seasonal succession occurs quickly within
plankton assemblages and masks water quality induced perturbations. Because
species taxonomic differences and seasonal variation can be significant, it is
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suggested that higher taxonomic levels from samples taken during similar periods
each year be routinely compared. This practice will help alleviate taxonomic
inadequacies and provide sufficient data to identify currently recognized
community changes.

The zooplankton communities of Flat Tops study lakes were somewhat unique
and characterized by very low diversity. Only two species of Daphnia were col-
lected. The species were D. pulex and D. rosea. Additionally, one very large
copepod species, D. shoshone, was prominent in Oyster Lake. Other Diaptomus
species often present include D. coloradensis and D. arapahoensis. The unique
species assemblages confined to high elevation lakes in the Rockies elicit
monitoring possibilities. Should the acid sensitivity of the assemblage and/or
each component be determined (for example, toxicity testing either in situ or
in a laboratory) acidification responses could be predicted. Although few data
are currently available, future use of the unique zooplankton communities of
the study lakes could provide invaluable monitoring tools.

Acute and chronic acidification effects upon macroinvertebrate population
structure would be evident for longer periods than effects on plankton. This
would occur because succession (resulting from emergence [1oss] and reproduc-
tion [gain]) is generally much slower in macroinvertebrates than the plankton.
Additionally, a few genera of macroinvertebrates that occur in the study lakes
have been shown to be either pH sensitive or tolerent at values of 6.5 and
lower. Although responses of these genera (for example, N. obscura and G.
lacustris) may be quite different in these particular systems, changes would be
suggestive. Finally, because benthic macroinvertebrates and their terrestrial
adults constitute a major food source for game fish (trout) of the lakes,
population changes could prove disasterous for fish stocks. For these reasons,
the macroinvertebrates should be included in monitoring plans.

No data were gathered concerning salamander populations in the one study
lake (Oyster) that contained a dense population. This species may serve as an
indicator of acidifying conditions because it breeds in ponds subject to concen-
trations of snowmelt pollutants. Once pH sensitivity limits are determined,
Ambystoma tigrinum could prove to be a useful monitoring tool. However, at
present, we can only suggest recording salamander observations. Intense
population studies might be useful should perturbations occur, but such
surveys are time and cost intensive.

Fish tissue and sediment metal concentrations are highly variable,
reducing their value for routine monitoring. However, baseline data should
be determined for non-stressed fish tissue and sediments metal concentration
in others to document effects of large scale perturbations if they should
occur.

Fish population protection is probably of utmost importance. We have
access to no current data, but some may be available from State agencies.
Population surveys, although time intensive, are often necessary to quantify
population changes. Alternative data sources for trout from the study lakes
and similar lakes in the wilderness areas of Colorado may be utilized. Creel
surveys and license questionaires could be used to assess fish population
status from any region of interest.
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Chemical Monitoring

Exclusive use of water chemistry monitoring as a tool to detect early
signs of lake acidification should be avoided. Although pH and alkalinity,
sulfate, and nitrate may be the most responsive parameters, instantaneous
measurements may not record pulse events of short duration. This drawback can
be overcome, however, by more frequent sampling at selected times of the year.
Annual data collection during spring snowmelt would likely determine signifi-
cant deposition and water quality trends in acidity. In such remote areas, the
strategy not only would be difficult, it could be dangerous. Consequently, the
practice is seldom carried out. Key water quality parameters to be included
in monitoring program include various nitrogen species (for example, NOp, NOj3
and NH?), sulfates, pH, conductivity and alkalinity. These parameters are all
directly influenced by acid inputs. Total phosphorus is a highly desirable
parameter because of its importance to phytoplankton and periphyton crops.
Similarly, dissolved oxygen and temperature profiles should be recorded at deep
sites to assist in the interpretation of biological data. Organic carbon, both
total and dissolved, should be monitored because of its potential for interac-
ting with metals in the water column. Dissolved inorganic carbon measurements
should also be included, if possible, because of the important relationship
between carbon dioxide, pH and biological activity. Because several potenti-
ally toxic metals are associated with native bedrock and soils within these
watersheds, it is suggested that annual scans be conducted for total and dis-
solved aluminum, copper, lead, nickel, silver and iron. Calcium and magnesium
should also be monitored yearly because of their mitigating effects on the
toxicity of other metals.

Lake Sensitivity

The three Flat Tops lakes, from which data are summarized in this report,
are biologically and chemically similar. Minor differences occur that affect
each lake's sensitivity to acid deposition. Ned Wilson, possessing an alka-
Tinity of less than 80 pea/l1, obviously is the most sensitive chemically,
whereas Oyster Lake is least sensitive. Available literature suggests the
biological communities of the study lakes are sensitive to acidification, with
major impacts expected as water pH drops below 5.5. Toxicity testing of unique
high mountain species or assemblages and intensive lake surveys could provide
sensitivity and distribution data lacking at present. When more data are
available, precise lake biological sensitivity can be better determined.

Although more specific information would be required to assess the actual
order of lake biological sensitivity, certain points can be presented. Sal-
monid populations of Ned Wilson Lake and Upper Island Lake probably will not be
affected by acidification unless natural reproduction is occuring and lake pH
drops to 5.5 or less. Other biota likely will be affected prior to trout
population depletion. The order of biological community components (species)
lost and pH levels at which they are lost can not be accurately predicted at
present. Community structural changes, however, have been documented around
the country and in Europe which suggest group trends within each community
during acidification. Monitoring for these community perturbations and corres-
ponding basic chemical and physical parameters should detect early signs of
ecosystem disruption. This report provides a baseline data set and standard
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sampling methodologies which will hopefully assist management decisions and
proper protection of the unique lakes of the Flat Tops Wilderness Area and
other areas of the Rocky Mountains.
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CONCLUSIONS

Components of the Flat Tops lakes zooplankton, phytoplankton and fish
communities are subject to alterations as the pH of water approaches 5.5, and
certain macroinvertebrate species are known to be sensitive to waters with
pH values of 6.0 to 6.5. Once these levels are reached, disruptions will be
expected in the biotic communities of the study lakes. Currently, summer
daytime pH levels in all three study lakes are typically above 6.0.

Within-lake differences in phytoplankton assemblages were apparent in all
lakes. However, between-station and depth related variability were largely
attributable to rare species with dominant and co-dominant species relatively
uniformly distributed throughout each lake. Discrete samples taken at 1, 5 and
10 m from the deep site on Upper Island Lake yielded slightly more diverse
assemblages at 1 m than at 5 and 10 m. The majority of taxa collected at the
various strata were present in the 1 m sample, suggesting that a near surface
sample taken from a stratified lake will collect most of the more common phyto-
plankton species.

Annual and seasonal variability of the phytoplankton community were high
in all lakes. Also, between-lake differences in the composition and abundance
of phytoplankton communities were apparent in samples collected on approxi-
mately the same dates. Because of differences in the succession patterns of
the phytoplankton assemblages in the various lakes, and because different
assemblages were noted in individual lakes during mid August of two successive
years, it seems unlikely that once-a-year sampling will provide adequate data
to depict long term changes in phytoplankton assemblages in the various lakes.
Differences in succession patterns need to be further investigated during the
open water period. It is recommended that near-surface (1-1.5 m), quantitative
samples be collected and composited from 3 to 4 sites per lake at two week
intervals in order to examine succession patterns. In addition, replicate,
discrete, quantitative samples should be taken at three depths (such as 1.5,

5 and 10 m) during a period of strong stratification and again, during iso-
thermal conditions, to examine distribution throughout the water column.

Zooplankton species richness in the three Flat Tops study lakes is low and
changes in diversity will probably not be useful in future monitoring. However,
permanent changes in community composition (acid sensitive and acid tolerant
species) can be indicative of acidification. Sensitivity to acidification of the
copepod species (Diaptomus spp.), having distributions restricted to high
altitude lakes, are not known and their sensitivity should be determined for
possible use in future monitoring.

Annual zooplankton differences within individual lakes, based upon August
sampling during successive years, were minor. Differences that were noted were
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attributable principally to occurrences of rare species. Because within-lake
variability between sites was also low, it appears that replicate, depth-
integrated samples collected at a single deep site during the period of strong
stratification would be adequate to characterize the zooplankton communities
of the study lakes for purposes of showing differences between lakes and
changes occurring over time.

Seasonal variability and succession patterns of zooplankton communities
were not addressed in this study, consequently no conclusions or recommenda-
tions can be made regarding optimal sampling frequencies or seasons. Sampling
at a single deep site at two-week intervals during the open water period would
provide considerable information on succession patterns of zooplankton assem-
blages. Knowledge of these patterns would aid in the design of long-term
monitoring programs with respect to required sampling frequencies and optimal
sampling periods {for example, stratified vs. non-stratified lake conditions).

Different macroinvertebrate communities occupied the littoral (shoreline)
and profundal (deep) zones of the three Flat Tops lakes. Qualitative sampling
in the littoral zone yielded more diverse assemblages than were found in
quantitative grab samples from the profundal zone. To adequately characterize
macroinvertebrate communities of individual lakes it is essential that both
zones be sampled. Because the acidification sensitivity of individual taxa is
not well known, it is important to examine entire assemblages occupying various
habitats using changes in indices of community structure, (such as diversity,
richness and density) when possible.

Annual differences in various study lake's macroinvertebrate communities
indices were significant, hence, frequent (yearly) sampling may be necessary
to access annual variability. Because recruitment and emergence affect "sea-
sonal"” species population size, temporal variation during ice free periods
should be determined at least once. Except for one shallow Ned Wilson Lake
site, between-site macroinvertebrate community indices were not significantly
different in any lake during either year, hence, replicate samples from one
deep site should adequately assess the status of profundal invertebrate assem-
blages in these index lakes during future monitoring.

Salamanders in Oyster Lake may serve as useful monitors because they breed
in pools subject to influx of snowmelt pollutants. Sensitivity of various
A. tigrinum life stages to acidification are not presently known, and should be
determined for use in future monitoring. Increased acidification of Oyster
Lake could result in decreased population or loss of salamanders.

Limited sampling and visual observations revealed the presence of sal-
monids in two of the three study lakes. It is not known whether trout in these
lakes are reproducing naturally or whether they are the result of repeated
stocking. Because early life stages are more sensitive to acidification and
associated effects (such as metal releases) than are adults, artificially
maintained populations would not be good monitors of acidification induced
changes. On the other hand, naturally reproducing populations would 1ikely be
affected by any reduction in ambient pH levels, or by additional releases or
mobilization of metals because of the high vulnerability of egqq and larval
stages. Determination of fish population structure and maintenance mechanisms
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is an initial essential step toward incorporation of fish surveys into a
monitoring program.

Metal concentrations in whole homogenized brook trout were low in Ned
Wilson Lake during both 1982 and 1983. Two specimens of cutthroat trout col-
lected from Upper Island Lake during 1983 yielded levels of copper, nickel and
zinc on order of magnitude higher than were found in Ned Wilson Lake brook
trout. Concentrations in gills of fish from both lakes were much lower than in
whole fish. Because these metals are biocumulative, it is recommended that
analyses of whole fish (such as three specimens per lake) be conducted, once
annually, to monitor tissue residue levels.

Concentrations of metals within sediments of the study lakes are within
expected ranges for unimpacted Western U.S. water bodies. Because changes
in sediment metal chemistry may occur as a result of increased metal inputs
or changes in water chemistry, annual collection and analysis of sediment sam-
ples for metal content should be an integral component of a long-term monitor-
ing program.

Physical and chemical water quality data for the study lakes were similar
to those reported for other lakes in this region of Colorado. Mean alkalinity
values were less than 100 peq/1 in two of the lakes, but exceeded 200 peq/1
in one lake. The pH levels in the low alkalinity lakes were 6.3 to 6.8, where-
as pH in the third lake exceeded 8.0. Conductivity levels were typically low
(64-112 umhos/cm), reflecting the low concentration of dissolved substances in
the water. Concentrations of total metals were also low, with aluminum, iron,
calcium and magnesium being the most abundant metals. Toxic metals were not
measured in concentrations that pose any hazard to aquatic life.

Key water quality parameters recommended for monitoring include the nitro-
gen species (NO2, NO3, and NH3), sulfates, pH, alkalinity, conductivity, total
phosphorus, temperature, dissolved oxygen, total and dissolved organic carbon
and dissolved inorganic carbon. Annual scans of total recoverable and dis-
solved aluminum, copper, lead, nickel, iron, silver, calcium and magnesium
should also be included.

Lack of acid sensitivity data for most species of organisms inhabiting the
study lakes preclude concise predictions of biological response to acidifica-
tion. Testing for acid sensitivity of certain potentially indicator species
assemblages and whole lake ecosystems may help formulate accurate predictions
of acid deposition effects on biota of high altitude lakes.
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APPENDIX A. PHYTOPLANKTON CELL ABUNDANCE DATA FROM FLAT TOPS LAKES
SURVEYED DURING 1982. :
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GENUS/APYCIES
CHLOPOPNYTA
cHLORNCECCALES ,
SPHATROCYSTIA SCHRORTERE (1)3170) o 1 143,
KIRCHNERIELLA CONTUTRREIA (140709 {1« 1 32,
NEPHROCYTIUN ACGARDHIANNN (15010) 1« 1 344,
SELENABSTRUM MINYTYM (16070) t« 1 so,
NICTYOBPNAERIUR ZRRENBERGIANYE (17260) | SC T | 260,
CRUCIGENTA RFECTANGULARTS (10410) 1= 1 ",
FPLAKATOTRRIX GFLATINNSA (21470) 1 1 968,
gIGNEvATALES
COONARIUNKM gNCCIAUN (293309 1« 1 [
BUMSTRUN 8PP, (10000) 1« 1 0,
CHRYIBOPHYIA
OCHRONORADALES
OINOBRYON DIVERGENS (990209 1« 1 4,
PRINNESIALES
CHRYSQOCHROMULINA PARVA (6)3t13n) t o 1 4,
BACILLARIQOPHYCEAE
NAVICULACEAE
NAVICULA RADIOSA VAR, PARVA (79090) | C T | 1,
TATAL FOR 12 GPECLTS BY REPLICATE, te 1 (LI 1S
TATAL FOR 1 REPLICATES, 12 gvECIESS 1848,

PAGE

DATEY AUGUST 17, 1992
SUBSTATIONG 1

cnunes TOTAL FOR 8P,

.
44,
S0,
260,
40,
969,

4,
0,



PAGE 1

PRAJECTE ACID RAIN PROJTCT (AR)

STATTUN) CENTER OF LAKE (2)7)

SAMPLER TYPEY NCN APPLICAMLY (0)

NUMBFR QF REPLICATESRS 1 FIFLD ATOLOGTST)
NGTES NNT APPLICARLE (0)

ARTAY NED wILSOW LAxE (23} DATEY AUGUET 17, 1902

SUBSTATIONY 2
“Es winNrY (8)

RAW DATA TANLES

187 LEVEL RErEREnCr

G-V

IND LPVEL REFFRENCE REPLICATES CNUNTS TOTAL rFOR 8P,
GENUS/SPECTILS
CHLOROPHYIA
CHLOROCCCCALRS
SPPAERNCYSTLIS SCHRORTER]L (13170) 1« 1 49, q0,
KIRCHNEWEELLA CONTUTANIA (14870) LI | v, 0,
RIPCHNERIELLA NBEGA VAR, MAJNR (14890) b e ., .
REPHRQCYTIUN ARASDHIANUM (13010) 1« 1 244, 04,
SELENASTAUM MINUTUM (18020) 1e 1 82, LY )
NICTYOBPHAZRIUM ZHAENBERGIANUN (17260) [ | 272, 272,
CRUCIGENTA RECTANGULARTS (104)30) 1« 1 20, 20,
ELAKATOTHRIX GPLATINOAA (21470) 1o 1 1030, 1010,
CRYPTOPHYTA
CRYPIONCNADACEAL
WHCDOMONAS MINNTA (49410) 1 1 2, 2.
CHRISOPHYIA
OCHRCHONADALLY
DINORAYQN NIVERGENA (99020) 1= 1 ., 4
CYANOPHYTA
CHROQCOCCAL"E
CERIINNPEDTA TENUZIASTNA (09010} 1 e 24, 24.
TOTAL FOR 1§ SPECIEG BY REPLICATEY te 1o 2166,
TOTAL FOR | REPLICATEA, () BPECIFSY 2166,



9-v

PROJECT: ACTD ROIN PROJECT (AR) ARPPAY  NFD WILAOW Laxe (2))

STIATIONG CRENTER OF ®OUTH NF SOUTH COVE (2I)Y
SAMPLER TYPES NCN APPLICAMLE (00

NUMBFER QF mEPLICATES? 1
NOTEt NNT APPLICANLE (0)

10T LEVEL NEFPERENCE
INC LEVEL REFERENCER
GENYB/BPECIES

CHLOROPNYTA
CHLOPOCCCCALES
SPHAERNCYSTIA SCHROETERL (13170)
RIRCHMERIELLA CONTUTRRTIA (14870}
RIPCHMNERTELLA NBESA VAR, NAJNR (14%90)
NEPHROCITIUN AGARDHIANUN (15010)
SELENASTRUM MINUTUM (16030)
DICTYOBPRAFRTIUM PHRENBTRGIANUM (17260)
CRUCTIGPENIA RECTANGULARTS (104230)
SCPNEDESNUS QUADRICAUDA (38080)
PLAKATNTHRIX GELATTNDSA (21470)
LYGNEMATALES
CORMARTUNN UCAISUM €24)10)
MICRASTERIAS 3¢, (31000)
BACILLARIOPHYCEAL
CENTRALPS
CYCLOTELLA 8PP, (64100)
FRAGILARIACEAE
FRAGILARTIA CONATRUFNA VAR, VENTER (70790)
NAVICULACEAE
NAVICULA NOTHA (77930)
NAVICULA RADIOSA VAR, PARYA (70090)
PINNULARTA 8PP, (7RG20)
STAURQONELS ANCFPTS VAR, CRACTILTIS (79%80)
cyragLLICEAR
CYPBELLA MINNTA (01510)
NTTZECHIACEAE
NITZACHIN RUTZINGIANA (84230)
CYANOPHYTH
OSCILLATQRIAL®S
SPIRULINA 8PP, (94000)

FIFLD RIOLAGTSTT WEA KINNFY (8)

RAW DATA TARLFS

RrPLICATER
1 1 nse,
te 1§ 144,
1« 1 ",
1« 1 496,
1o 1 26,
1« 366,
| SC I | .,
1= 1 .,
t = 1 644,
{ - 1 'o.
1« 0,
1 e 1 1,
1= 1 9,
| O | 0,
1« 1 6,
1 1 0,
t= 1 o,
{t« 1 0,
{1 - 1 oc
1= 1 2,

cOounts

PaGeE ¢

DATES  AUGHUET 17, 1992
SUBSTATIONY 3

T0TAL FOR 8P,



L=V

PROJFCT) ACIC RAIN PROJECT (AR) ARFAE NFD WILAON Laxe (2))

ATATIONG CENTIEN OF WOUTH OF SOUTH CAVE (23))
SAMPLER TYPE! NCN APPLICARNLE (0)

NUMBER OF WEPLICITESY \ PITLD BIOLNGTETY WES RINNEY (9)

NGTEY  NOT APPLICARLE (0)

RAW DATA TABLES

187 LEVEL REPEMENCE
NG LEVPL REFERENCE
GENUB/APRCIEN

TNTAL POR 20 GPECIFS BY REPLYCATES

TOTAL FOR 1 REPLICATES, 20 8PECIES:

REPLICATES

1« 1

coynts

PAGE 2

NATES  AUCUST 17, 1902

SUBSTATICN)

TOTAL FOR $P,



8-v

PROJPCTY  ACIC RALIN PROJFCT (AR)
STATIONT 100 “ETERS QUT FRUM PAST END QOF LAKE (234)
SAMPLER TYPEL NCN APPLICARLE (0)
NUMRER OF REPLICHTESY 1
NCTES NOT APPLICARLE (0)

FIFLD MIOLOGISTI WES wXINNEY (9)

RAW DATA TARLES

187 LEVEL REFPERENCE
aND LPVPL REFERENCE
GENUS/SPECTEN

CHLOROPHYTA
VOLVOCALES
CHLORQGONIUN SBP, ()010)
CHLNPOCECCALES
SPNAEROCYSTIN SCHRNEYREN] (t11170)
KIRCNNERIFLLA CONTOTRRIA (14070)
RENCHNERILLLA OBFEA VAR, NRJINR (14R90)
NEPHROCYTIUNM AGARDHIANUN (15010)
SELENASERUM MINUTUM (18020Y
NICTYOSPHAERTIUM PHRENBFRGIANTF (17260)
CRUCIGENIA RECYANGULARIA (108430)
FLAKATOTHRIX GPLATINOSA (21470)
SYGNEMATALES
CUSMARTUNM BUCEIBUY (29)30)
PYRRHOPHYTA
DINNRONTAE
: GYVNODTNIUM APP, (42220)
CHPIBOPHYTA
OCHAOVPORADALES
NINORRYON DIVERGENS (359020
RACILLARTIOPHYCEAE
CENTRALPS
CYCLOTELLA 8PP, (64100)
NAVICULICEAT
NAVICULA RADIOSA VAR, PARVA (79090)

TOTAL FOR 14 GPEFLIFS BY REPLICATYY

TOTAL FOR 1 REPLICATEN, (4 SPECIESY

REPLICATES

-
[ ]
- e

o e
-k gt o o

1= 1

AREAY NED WILAON LAKE (23)

2,
140,
40,
LI
106,
400,
112,
1080,

10,

2,

1616,

3646,

cnunrs

PAGE

DATES ANGUST 17, 1902
SUBBTATIONS 4

TOTAL FOR 8P,

240,
40,
Shg,
108,
400,
113,
1080,

10,

LL Y



6-v

PROJPCT) ACTID MAIN PRNJPCT (AR) ARFAS  NED WILSON Laxg (2))
STATIONg CENIFR OF MOUTH OF NNRTH COVF (231)

SAPLER TYPEN NCN APPLICARLF (1)

wymarp QF REPLICATESD 1 FIFLD RIOLNGTATY WES NINNTY (%)

WOTEt NOT APPLICARLE (0)

RAW DATA TABLFS

187 LEVEL REFPERENCE

aIND LEVEL RTFERVNCE REPLICATES
GENUB/BPPCIES
CHL,OROPNTYIA
CHLPROCCCCALES
RIRCHNERIFLLA CONTOTRRTA (14870) 1t = 1 te,
RIPCHNERTIELLA NBFESA VAR, MAJOR (14R90) 1« 1 .
NEPHRQCUTIIIN AGARDHIANUN (13010} 1= 9 040,
SLLENAGTRUN MINUTUM (16020) 1= 1 374,
DICTIYUSPHAFRTIUM UNRENBFTRGIANIV (17260) 1« 1 740,
CHUCIGENTIA RECTANGULARTS (14430) 1« 78,
CELARATOTHRIX GFLATINGSS (21470) 1 =« 1 22,
RACILLARICOPHICP AL
CENTRALES
CICLOTELLA §PP, (64100) 1 6,
TOTAL FOR 9 BPLECIVE BY REPLTICATY) 1 1 1930,

TNTAL FOR 1 REPLICATEA, 8 8PECIFAY 3Nge,

couv1s

PAGE

OATES  STPTE™BER 10, (902
sUBATATIONG 1

TOTAL POR 8P,

2040,
814,
760,

76,
22,



0t1-v

PROJECTI ACID RAIN PROJYFCT (AW) ARTAY
SIATION: CENTPR OF NOUTH NF NORTH COVE (231)
SANPLER TYPESY NCN APPLICARLE (0)
NUNBFR OF REPLICATES) FIELD RIOLNGTATY WES XIVNEY
NOTE® NOT APPLICAALE (0)

RAW

187 LEVEL REPEPENCE
2ND LPYEL REFEZRPNCE
GENUS/BPECIES

CHLOROPHYSE
VOLVOCALES
PLCINQONONAS MINUTISSTMA (441)
CHLAMYDOMONAS 8PP, (1070)
CHLAMYNONMNNAS CINNBRYONT (1880)
CHLORNCCCCALES
NEPHROCYTIUM AGARDNIANUN (18010)
SLLENASTRUM MINUTUE (160209
DICIVOSPHARRIUM ENRENAFRGIANYP (17260)
CLARATOTHRIX GFLATINASA (21470)
PYRRHOPATYTA
DINCKONTAE
GYvNODINTUN 8PP, (42120)
GYVNODINTUN CRANINATUM/? (422)30)
PEPIOINETM WILLET (443510)
CRYPTOPNYTS
CRYIPTIANCNADACEAT
CRYPTIQMONAN FRNEA (47910)
KATAQLEPHARIDACPAY
NATARLEPHARTIS NVALIS (407900)
CHRYBOPNYTA
CHRNPULINALES
REPHYNION 8p.P, (8%400)
PSR YDOPEDINELLA PRRENSTISY (89710)Y
OCHPTHONADALES
OCHRONONAS SPP, (30120)
NINQOARYON DIVENGENS (39020)
PSEUNQREPYHYRINN SPP, (59100)
PRYMNESTALES
CHRYBOCHRQMULINA PARVA (6131)0)
RACILLARICPRICEAL
CENTRALPS
CYCLOTELLA 8PP, (84100)
wrsc

vONADS (9=10 UV) (999%00)

NED MILOOW LavE (2))

%

OATA TABLES

REPLICATES

- g
[ N
-

- s on o
LN B O )
- . -

40,
o,

00,
1900,

1456,
276,

caunta

PAGE 1§

DATES OCI00EP

3, 1902
SUBBTATION) 1

T0TAL rO® 8P,

1496,
370,



I1-v

PRNJIPCT) ACIC RALN PROJECT (AR) AREZAY  NFD WILOOM Lawe (2))
SIATIONG CENIFR QF MQUTIM NF NORTH COVE (2%1)

SAMPLER TYPLE NCN APPLICARLE (0)

NUMBFR OF REPLTCITESS | FIPLD RINLNGISTY WES KINNPY (9)

NOTES NOT APPLICAALE (0)

RAW DATA TABLFS

18T LEVEIL REPERENCE

IND LEVEL REFERPNCE PEPLICATES
agNus/specres
“iac
HONADS (¢3 UM) (99091) 1 e 1 92,
TNTAL FOR 2| SPECIFES BY REPLICATES L | 2089,

TNTAL POR { REPLICATES, 121 SPECIFS a0,

counta

PaGce 2

OATEs OcCTORER 3, 1902
SUBBTATION 1

TOTAL POR 8P,



ei-v

PROJFCT) ACIC RAIN PROJPCT (AR)

STATIONG ONF THIRD DISTANCE FRO™ FAST END (242)
SAMPLER TYPE! NCN APPLICARLE (V)

wUMaEZR OF REPLICATESL 1 FLIELD RIOLOGIRTY
NOTEs NOT APPLICARLE (0}

ARFAY

NES XINNFY (8)

QYSTLR LARE (74)

RAW DATA TAMLEA

187 LEVEL REPERENCE
a%D LUVEL RFFERENCE
GENUB/BPFCIEN

CHLOROPHYTA
TEIRASPCRALLS
TETRAGPORA LACUSTRTIS (ABROY
CHLOPOCCCCALES
00CYSTIS 8PP, (17310)
CRUCIGENTA RECTANGULARTS (10430)
BACILLARTOPNYCEAL
NAVICULACEAL
WAVICULA RADTIOSA (77640)
PINNULARYA 8PP, (7R020)
GOPPNOM NACPFAY
GOYPHQNENA PP, (90500)

TNTAL FOR ¢ SPECLFS BY REPLICATR

TATAL FOR 1 PEPLLICATES, 6 SPECIES!

REPLICATER

900,

40,
too,
10,
10,
10,

610,

410,

DATES  AUGUST 19, 1992
QUBSTATICNY ]

couwrs TO0TAL POR 8P,

800,
40,
100,
10,
10,
10,



el-v

PRDJECTI ACTIC RBIN PRCIECT (AW) ARFAY QYSTER LAXE (24)
STATIONG ONE THIRD DISTANCE FRUM WEST END (241)

BAMPLER TYPE? NCN APPLICAALP (O)

NUMBFR OF PEPLTCATESS 1 FI7LD MIOLAGTISTE WES wINNEY (9)

NOTE) NOT APPLICARLE (0)

RAW DATA TARLRS

18T LEVAL NEFERENCE

IND LFVEL RTFERENCEK REPLICATLS
GENUS/BPECTEN
CHLOROPNYTA
VALVOCALES
CRLAMYDONONAR 8PP, (1070) 1 e 1t
TEINANPCRALFS
TCTRAGPORA LACHSTRTS (MN9%0) 1« 1
CRYPTQPNYIA
CPYPTIONCRADACEALE
CRYPTOMONASR REPLEXA (47940) 1 1
PHCDONDONAS NINDTA (484100 | T |
KATABLEFNARIDACPASR
KATARLEPHARIS NVALTIE (40700) {1 o ¢t
CHRYBOPHYTA
PRYVRPSTALES
CHPYSQCHROMYLINA PARYA (6)1)0) 1« 1}
BACILLAPIOPNYCEAE
NAVTICULACEAL
NAVICULA RADTOSA (77860) [ |
NITZECNTIACEAL
NITZACHIN 8PP, (94000) 1 e 1
NITZOCHIA PALEN (940%0) 1o 1
CYANNPRYT)
NOSTCCALER
ANRBAEMNA 8P, (985020) 1« 1
TNTAL FNP 10 SPEALITE @Y REPLICATR: 1 1

TATAL FOR 1 RFPLICATESN, 10 BPECIESG

199,
180,

10,
60,
100,
197,
te

°w,

97,

COuUnNTA

PAGE 1

DATEY AUGUATY 18, 1902

SUBSTATIONY

1

T0TAL FOR 8P,

238,
100,
10,
60,
100,
3187,
1e
2.



vi-v

PAGE 1

PROJECTY ACID RAIN PROJVECT (AR) AREAt  UPPEER ISLAND LAKE (2%5) DATES AUGUST 20, 1902
STATIONG COYE IN NORTHWFST FND NF LAKE (29%1) SUNBTATIONG 1
SAMPLE® TYPES NN APPLICARLE (O)

RUMBER OF REPLICATESS t FIPLD MIOLOGTSTY NES WINNEY (9)

NOTEt NOT APPLICAALE (O)

RAW DATA TAPLES

18T LEVEL ®EPERgNCe

IND LEVEL REFFRENCE RPPLICATEAN COUNTA 10TaL YOR 8P,
cLNys/aprCTEA
CHLOROPNYTA
TUTIRABPCRALES
TETRASPORA LACUSTRIS (N800)Y 1« 1 4, 4,
CRLOROCCCCALLS
ANRISTRODESNUS NANNOBELENE (13400) t e 1 418, e,
MOFQRAPHIDIUM PUSILLUM (14020) 1« 1 LY 0,
ELAKATOTHRIX GELATINOSA (21470) {1 e 34, %,
LYGNE™ATALES
STAURABTRU™ APP, (31320) 1« 1 0, 0.
PYRRHOPNYTA
DINODRONTAE :
PEPININIUN WILLED (44310) te 1 0, 0,
CRYPTOPNYTIA .
CRYPIONCNADACEAE
CRYPTOPONAS 8PP, (47900) t e ' '
CRYPIOMOMAS REFLEXA (47940) 1« 1 12, 12,
RRCDOMONAS MINUTA (4N410) 1 e 1 142, 143,
CHRYIBOPHYTA
PRIMNPBIALES
CHRYBUCHROMULINA PARVA (43110) | T | 61, 62,
SACILLARICPHYCEAL
NAVICHLACEAE
NAVICULA NNTHA (779}0) 1« 1 2, 2,
NIT7ECHIACEAL }
NITZBCHIA RUTLINGIANA (942)0) 1= 1 ., 4.
CYANOPNYTA
O8CTLLATORIALFS
08CILLATORIA 8PP, (92000) 1 1 0, 0,
TOTAL FOR 13 SPECIFS BY REFLYCATF: 1« 1 32,

TOTAL PNE 1 RPPLICATES, 1) 8PECIFSH 1312,



Sl-v

PROJECTY ACTD PAIN PROJFCT (AR)
SIATION) WORTIHEAST FNR OF LakFr (2929
SAMPLER TYPT! NCN APPTICARLE (0)
NUNBFR OF REPLICHTEA) 1
NCTEt NOT APPLICAMLE (O)

18T LEVEL REFERENCE
IND LEVEL eEFFRENCE
GEnys/apecIES

CHLOPOPNYTA
voLYCCALES
CHLANENO®ONAR 8PP, (10709
CHLNROCLCCALLS

ANKISTRODESNIS NANNOSELENE (13600)

MONORAPHIDIUM PUSILLUM (14020)

OLCTYOOPHAERTIUM FHRENAFPRGIANUN (17260)

SCENEDFSMUB APDP, (18080)
SCENEDESMUS RIIUGA (1R070)

PECIASTRUN BNRYANUP VAR, (20730)

FLORKATOTHATIX GRELATINCSA (21470)
SYGNENATALES
SPIRCGYRA 8PP, (27320)
STAURASTRUM 8PP, (11320)
PYIRRHOOHITS
DINNAONTAR
PLPIDINIUN WILLRT (44810)
CRYPTOPNYTA
CRYPINMCNADACEAP
CRYPTQMUMNAS REFLEXA (47840)
RHCDOMONAG MINNTA (40410)
RATAPLEPHARIDACEAL
RATAPLPPHAPIR AVALTS .(40740)
CHRYBOPHTTIA
OCHRCNORADALLS
QCHROMCINAG 8PP, (371209
PRIUNTSTIALES
CHRYSOCHROMULINA PARVA (63130)
BACILLARIQOPHYCEAL
CERTRALES
CYCLOTPLLA STELLIGVRA (64130)
FPRAGILAPIACTAP
SINEDRA SPP, (72110)
NAVICHLACT AP
“AVICULA 8PP, ¢77520)

FIPLD NINLNGTSTY

MER XINNRY (V)

RAW DATH

TAALYD

REPLICATEA

g e P s e
e 8 8 80 0 8

1« 1
1 1
t = 1
1« 9
1o 1
1«
1«
1« 1
1« 1
te |
1« 1

UPPER LBLAMND TAKE (2%)

10,
189,

100,

1t
.

couNes

NATEL AUGUAT 20, 1902
SUBSTATICNY 2

TOTAL rFOR 8P,

11,
4
9



91-v

PROJECTI BCID PAIN PROUFCT (AM)
SIPTIONG WCPINEAET END OF LAKE (2%3)
SAMPLER TYPE® NCN APPLICARLE (0Y
NUMDER QF REPLICAIFS? 1
MOTEY NOT APPLICABLY (0)

187 LEVRL REPERENCE
IND LRVEL REFERENCE
GENUB/BPECTIES

BACILLARIQPHICEAE
NAVICULSCVAE
PIPRULARTA 4PP, (70010)
NITZSCHIACEAS
NITZ8CHIA 8PP, (84000)
NETZBCNIA ACICHLARTE (04010)
CYIANOPNITA
OSCILLATQRIALYS
OSCILLATORIA 8PP, (92000)
nisc

MONADS (€8 UM) (99991)

FIPLE MIOLNGTBTY

ARFAY  UPPER JSLAND TARE (29)

MES RINNEY (9)

RAW DATA TARLFS

TAOTAL FCR 24 OPECIVS BY REPLICATEY

T0TAL FOR

t REPLICATLS,

24 sercirs

REPLICATEN

12,
20,

1049,

COUNTS

race 2

DATESY  AUGUST 20, 1902
SUBSTATION) ?

10TAL FOR 8P,



L1-v

PaGeE 1

PRNJECTE ACIC RBIN PRAJPCT (AR) AREAY UPPEN 1BLAND LARE (2%) DATEY AUGUST 20, 1902
STATIIONT PRETWPEF KQUIM END nF LALAND AND POINT NN Nw SHORE (29)) SUBSTATICMY ]
SAMPLER TYPEY NCN APPLICAMLE (O)

NUMBER OF RePLICATES) 1 FIELD RIOLNGTSTE WES RINNPY (8)

MOTEe NOT APPLICARLE (0)

RAW DATA TARLER

18T LEVEL mgrengnCe

N0 LEVEL REFTRENCE RFPLICATESN CcOounNtS TOTAL FOR 8P,
GENYS/BPYCTIES
CHLOROPHYTA
YOLVYCCALES
CHLAMYDONONAS 8PP, (1070) L« 1 2, 2,
CHLORACECCALES
ANRERA JUDAYY (¢10030) 1 ¢ 1 3. 2
ANRJBTRODEANUS NANNOSELENE (13600) 1« 1 e, . 210,
SCPNEDESMUS WL JUGA (10070) 1« 1 16, 16,
FLORATNTIHRIX GRLATINCSA (321470) {1« 1 )8, 6,
SICNE™ATALES
SPIRNGYRA 8PP, (27920) {1« 1 a, 9,
ATAUNASTRUM PP, (31320) 1« 1 0, 0,
PYRRHOPHYTA
DINORONTAL .
GYPNODINIYW 3PP, (42230) 1« 1 G, . 0.
SERININIUNM wTILLET (44310) 1« 1 0, 0,
CRYPTOPNYIA
CPIPIONCRADACT AR
CRYPTOMQNAS REPLEXA (47040) 1« 1 1, . 21,
CRYPTO“ONAS PYRENCTIDIFERA (479%0) 1« 1 %, 3,
RHCDONDNAS HINUTA (4P 410) 1 » 1 144, 144,
CHRYBOPNYTA
PRINNFSIALES
CHRYAQCHROMULEINA PARVA (6)130) {1 92, %2,
RACSLLAPICPNICPALE
CuNTpALYS
CYCLOTELLA STELLIGERA (641V0) 1o 1 0, 0,
PRAGILAP JACEAE
BYREDRA PP, (72110) 1« 1 4, 6,
NAVICHLACEAE
NAVICULA 8PP, (77320) | DT | q, [ 18
PIRNULARIA 8PP, (78020) 1« 9 10, 10,
NIT28CHTIACEAE
NITZSCHIA 8PP, (R4N0OQ) 1« 1 2, : 2,
CYANNPUYT)

Q8CILLATQRIALES
CSCILLATNRTIA LTMNETICA (930)0) 1o 1 0, 0.



81-v

PROJECT™Y
STATIONG

ACTC ROLN PRNJPCT (AR)

ARTAL UPPFR IBLAND TAKE (2%)

PETAPER BOUTH END nF JSLAND AND POINT AN NW SHNRF (3939
SAMPLEP TYPLI NCN APPLICANLE €0)
NUNBFR OF BEPLTCPIFSY I FIPLD RIDLNGTST)
NOTE! WMOT APPLICABLY (0)

187 LEVEL PEPEPENCY

2D LPVPL REFFRENCE
GENUB/BPECTES

CYANOPRYTA

nisc

NOSTCCALER
ANABAENA 8P, (99020)

MONADS (910 Uw) (29900)
MONADS (€3 UM) (9999%t)

WES WIWNEY (9)

PAW DATA TARLFS

TNTAL FNR 22 SPECITS BY REPLTCATE)

TNTAL FOR

1 REPLICATLS,

22 srgCIvae

REPLICATIA
1« 1
1= 1
1«
t= 1

2,

16,

s1e,

979,

counes

PaGE 2

NATEY  AUGUBT 20, 1992
QUBSTATION: |

TOTAL FOR 8P,

14,
16,



61-Y

PROJPCT
STATITONy

ACTD HALIN PRNYTCT (AR) AREAY
SETAEEN SUNTH FND nF LTALAND AND AONTH SHORP (3%4)

RAMBLER TYPEYT NCK APPLICAWLE (V)

NUMBPR QF REPLICATESH 1

F1PLD NINLOGTIAT) WES WlwNEY

NGTEt NDT APPLICARLE (0

RAW DATA TAMLES

18T LEVEL PgEPERgERCE

aND LPVEL REFERENCE
GENUS/BPECIES

CHLOROPRYTA

vnLvocates
CHLAMYDOMQNAS 8PP, (1070)

cHLORnCCCCALES

ANRISTRUDESNTS NANNOSELENE (13400)
MONORAPHIDIUM PYSILLUM (14030)
DICIVQOPHARRTIUN EHREVQERGIANIN (17240)
ELARATOTHHEIR GRLATINOGA (21470)

TYGREMATALER

SPIROGYRA 8PP, (27920)

PYRRHOPHYTA

DINORONTAL

GYYRODINTU™ 8PP, (42220)
PEPIDININM WILLET (44310

CRYPTOPNTIA

CRIPINNCNADACTAY

CRYPYNMONAS REPLFRN (47940)
PHCDCMONAS MINUTA (4%410)

RATARLLPHARIDACPAY

KATARLEPHARIS NVALIS (4078N)

CHRYSQDPHYTA

PRYIVNESTALES
CHRYSOCHROMULINA PAKRVA (63130)

PACILLAPIQPRYICT A"

viacC

CENTPALYS

CYCLOTELLA STELLIGERA (64130)
RTTZCHIACEAL
NITZBCHEIA 8PP, (N4000)

MORADS (¢S UM} (99491)

UPPPR LSLAND tanE (29)

(8)

REPLICATES
1 ¢ 1
1o 1t
1 1
1 1
1« 1
1t 1
| O T |
1o 1
{te 1
1« 1
1« 1
1 1
1« 1
te 1t
i1« 1

coynta

PaGe

NATES AUGUET 20, 19M2

SUBBTATION

TOTAL POR 8P,

6,
29,
2,
’,

2,



0Z-v

PROJECTE ACIC RALIN PROJECT (AR)

ARTAL UPPFR ISLAND TARE (2%)

STATTONE BETA®EN SOUTH END NF JALAND AND AQUTIH SHART (294)

SAYPLAR TYIPLY NCN APPLICARLE (V)

NUMBPR OF REPLICATP S 1 PIFLD RIOLNGTETY WEA KINNEY (9)

NOTE1 NOT APPLICARLE (0?

18T LEVEL REPERENCE
IND LFVEL REFFAENCE
GENUS/BPECTES

TOTAL FOR

TNTAL FOP

RAw DATA TABLPS

REPLICATESR

1S SPECIVS BY WEPLYCATE i1« 1 .17,

1 REPLICATES, (S @vECIFE: 617,

counts

DATES  AUGUST 20, 19902

SUBBTATIONY

TOTAL FOR 80,



APPENDIX B. PHYTOPLANKTON CELL ABUNDANCE DATA FROM FLAT TOPS LAKES
SURVEYED DURING 1983.

A-21



e~y

PRCJECTE  ACIT RPN PPCJECT (AM) APERY NED WILBCN LAKY (23)

STATICN) PFICLAKE, TURK'S WOUY) CEPIN S,3 (232

SAMELER TYPEy VIN CORN GFAR (1))

NUFERP CF REPLICHITES: 1} FIZLE PICICGISTY FRANK MCRRIS (09)
NCTEs NOT APFLICABLE (O)

RAW TATA TABLES

18T LEVEL PEPFRENCE
INC LevEL PEFPERENCE PEPLICATFS
GEMUS/BPECILS .

CHLCRCENYTS
VCLVCCALES
CHLAYYDOPONAS 8PF, (107C) 1« 1
CHLCPCOLCCALES
SRHAZROCYSTIS BCHRCEITERY (13170) t o 1
PYRPHCPPFYTA
CINCRCNTAE
GYPNCCINIUM 8PP, (42220) 1= 1
CPYPICRHYIA
CPYPICHCNACACEAL
RRCDCYONAS PINUTA (4041C) 1 1
BACILLIRICPRYCEDE
CyverLLICeat
CYPEELILA MINUTA (P3910) 1«
CYANQOPHYT)
CHPCCCCCCALES
VEFISYOPEDIN TENUTSSIPA (89010) te 1

TO0TAL FOP ¢ BFFCIES PY REELICATEN 1« 1

TOTAL 0P 1 REPLICATES, 6 SPFCIEY:

¢,00
3724¢,00

2¢,00
2¢,00
4C¢,00

160,.0C

37%0¢,

37%0¢,

CQUNTS

[ 11 ]

DATP g APRIL 14, 190)

SUPSTATICNY

ICINL FOR 8P,

10,00
37240,00

20,00

40,00



g£e-v

PRCJECT) ACIE RIIN PRCJIECT (AF)
STAYICNG PICLAKE, TURK'S BOUY) CEPTH S,Iv
SOVELER TYFEL VIN CORM GFAB (1))
NUMREF CF REPLICITEDS 1 FIELE BICLCGIATY

AREDy
232

NCIR) NCT DFFLICARLE (0)
BAN CATS
18T LEVEL AFPERENCE
AME LEVRL REFERENCE

GENUS/BPECTIES

CHLORCFHYTA
veLvecates
CHLAFPYDOPONSS 8PP, (1070)
CHLCFCOCCCALES
SCHRCEDERTA SETICURA (10€€0)
DICTYCSPHAERIUN EZHRENEERGIANUNM (1726C)
PYRPHCEHYTA
CINCRCNTAL
CYPNCCINIUM ORDINATIUM (43230)
CHRYBCEFYTA
PRYVMEBIALES
CHFYBCCHPOMULINA BF, (63120)
CYAROERYTD
CECILLAICRIALES
PHCRMIDIUM PUCECCLA (9304C)

TOTAL POR 6 BFECTES PY REFLICATE

TOTAL FCR 1 REFLICATES, 6 SPYCTESY

USGR SAMPLING CREW (6C)

ThELEE

PEPLICATES

NED NILBEN LAkF (2))

8¢, 0¢
40,0C
107¢€c¢,00
6c,0C

15¢,0¢C

14¢,00

112%¢C,

1123¢,.

COUNTS

pIGet |

Cotty  sumg 24, 1909
SUPSTATICNY [ )

16181 FOR B0,

40,00
40,00
10%e0,00
60,00

180,00

140,00



ve-v

PPOJECTs ACIC RAIN PRCIECT (3F)
STATICNG PICLARE, TURK'S AOUYy LEFTM
SIPPLER TYFE)  VIN CURK GRAB (3))
NLVPER CF RRPLICHTEE) 2 FIRLT BICLLGIRTY
NCTEs NOT PFFLICARLE (0)

S,

18T LEVIL REPERENCE
INT LEVEL REFERENCF
GENUS/SPECIES

CHLORCPRYTA
VCLVCCALES
CHLAPYDOMNNAS 3PP, (1070)
CHLCPCOCCCALYS
SCHRCPDRHIA SEIIGYRD (1C€CO)
NEFHRCCYIIUF 8P, (19000)
PYRPHCEHYTA
TINCRCNIDE
GYPNCTINLUN ORDINATUP (42220)
GLENCTIUM OCULATUM (4401C)
GLENCDINUM CYMNCEINUF (44020)
PEFICINTUM GUARTCEMNS (44530)
CPYPICFHYTA
CRYPICMCRAFACEAL
CRIPICMCNAS ERQE) (4791C)
CHRYSCPFY1A
PRYPNEBIBLES
CHREYSCCHROMULING PARYA (€31)0)
BACTLULAPICPHYCEANE
CEMNIFALES
CYCLCTRLLA 8PP, (64100)
CYANQPHFYLD
OSCILLNTORTIALES
PHCRMTIDIUM FYCICOLA (9)04C)

TOTAL FCR

TOTAL FCP 2 REFLICATES,

12y

ARk,

URGA SHMPLING CPEY fuf)

BAW CAT) TAPTESR

11 SERCTES Y RPFLICATED

11 BPPCTES)

REPLICHITPS
t « 2
1= 2
{ e 2

- s -
e 0 0 @
[N N SN N

1« 2
t« 2
1« 2
1=« 2
1« 3

NEP SITSEN LOKF r2))

c.an

c.oc

2494,

PrAGF 4

C3TPy aUTY 24,
BUPSTATICNG

CONNTS

110,00
ﬂ.ﬂo
120,00

110,00
n,0Q
LT )
n.ne

E LINGT )

710,00

1%40,00

| L]

249e,

190y
?

1181 ¥rR 8P,

110,080
6,10
120 00

110,00
2.80
"%
0, 40

0,00
190,00
1940, 00

18,00



T

PECJECTI ACIT PoaIN PRCJRCT (4P)
SIATICNS  PICLAKRE, TUPK'S ANUYy CLPFTH
SHPPIFR IYERE  VON TOPN GRAR (3))
NLVREP CF ERFLIC) Th 8 ] rieLl BYCICGIt Yy
NCT1Es NOT BEFLICARLE (O)

APR M

S, 123

USGS RAPPTIVG CPRY f8F)

RAN TATA TAPTEE

181 LEVEL NePERENCE
INC LRVEL FRPERENCE
GFAUS/SPRCIES

CHLORCEFYTA
VCLVCCALES
CHLAPYDrPONAS 8PP, (107F)
CHLCFCOLCCALES
GCLEMNKINEA 8P, (1020C)
NPEFRCCYTIUP 8P, 1960G)
TYGAPYAIALES
COEMARIUN NPNUS (29740)
ABATHIDIUM SwITH] (3)N0C)
PYRRHCEFYTA
TINCRCNIAR
GYPNCEINIUN ORDINATUY (42230)
PEFICINIUM CUARTCPNS (44910)
CHRYSCEKITA
CCYRCYOMACALES
DINCERYOM CYLINCRICUY (35C30)
PRYVARAIALPS
CHMEYSCCMROMULING PARYA (€3130)
BACILLAFICPNICRDE
NAVICULACESE
NEVICULD CRYPTOCEPNALD (77010)
FFEI1HEVIACEAS
HANTZSCHIA VIRGATS VAR, CAPITFLIATA (03490)

TOTAL PCP 11 EFFCTES PY RPELICATRR

©  TOTAl FCP 7 PEFLYCATIRS, 11 APFPCTES:

REPLICATPS
1 = 2
\ ]
1 'l
t o 2
1 ¢« 2
t e« 2
1 2
1 « 2
1 ¢ 2
1« 3
1 « 32
t e 1

KRR MITSPN LAKF (2V)

c.ot

429,

coIF,
ALPSTATIC NS

FUNNTS

130,00

1h, no
160, 00

LAl
10,00

40,00
0,00

n,00

LLALLY

n,ng

1h, 00

LY LN

PGP

AUty 30, f4a¢

E]

101 FOR 8P,

130, 00

te.f0
140 .00

LAl
10,00

1h, 00



92-v

MCIC PPIN PRCIRCT (OR)
PICLARE, TURK'S WOUYy LEPTH S,IM
VAN CORN GPAB ()))
FIELC BICICGIAT

PECJECT
S1ATICN)
SAPELER 1Y0R
NUMRER CF PREPLICHTRO)Y 2
NCIE)  hOT APPLICARLE (O)

18T LEVEL REPERFNCE
INC LUVEL REFERRNCE
GEMUS/BPICIES

CHLORCFPYTH
CHLCFCOCCCALFS
NEFNRCCYTTUY 8P, (19000)

DICTYOSPNARPIUNM EHRENBERGTIANUM (17260)
CRUCIGENIA PECTANGULARIS (10430)

ELZRATOTHRIX GELAYINCEA (21470)

APEM

(21)

UAGS SANMPLING CPEM (acf)

RAW CATA TARLES

PEPLICATES

EUGLENCENYITA
CuCLENALES
TRICHELOVONAS RCRUBTA (30010) 1« 2
PYRRHOFRYTA
CIMCRCNIAE
GYPNCDINIUM ORDINATUV (42330) 1« 2
CRRYSOPRYTA
CCHRCPCAATILES
CCrROMPONAS 8PP, (50130) 1« 2
CINCBRYON CYLINCRICUN (95030) 1« 2
BMCILLARICPHICEAR
NAVICULICENE :
NAVICULA CRYPTOPHALA VAP, INTFRMELIA (7011Q) 1« 2
GCYPECNREVACE AR
GOPFHCNEMA ANGUSTATUM (08(%540) te 2
CYANOPRYTD
NCETLCALES
ANPBAENR B8P, (99020) 1« 2
TOTAL PCP 1 BFECIES BY RPPLICATE, 1« 3
TOTAL PCR

27 PEPLTCATES, 11 SPECIESS

FED S1L8CH LAKE (3)3)

so0.00
276,00
0,00
60,00

10,0C
10,00

16,00
16,00

c.00

15¢,

976,

€OnNTS

0,00
0,00
2,40
0,00

0,00
122,00

0,00
0,00

1,20

PAGY

CATPY  BUCUET 19, 190)
SURSTATICNY 3

TCIML FOR B8P,

50,00
270,00
40,00
10,00

40,00
412,00

10,00
10,00

t,20



Le-v

FIcr

PECJUPCTs ACIC RIIN PPCIECT (AP) ARESY NEPR W1L.SCN LaxF (3)) CalIvy  aycuert 17, 1909
S71271CNY  PICLAKE, TURK'S BOUYy CEFTH S,.3¢ (232) SURSTATICNS 2
SMVELER TYFRY VON CORN GFaAD (1))

NUVRRR CF REBLICITES) 2 PLELC PICLCGIBTs USGS EAVPLING CREW (9C)

NCIEs MOT APFLICABLE (0)

RAN EATA TAPLRE

18T LEVEL PEFEREINCE

INC 1eVRL REFERENCE "EPLICHTFS COUNTS 1C15L FOR gP,
GEMNUS/BPECIES
CHLORCEEYTA
CHLCFCOCCCALES
NEEHRCCYTIUM 8P, (19000) 1~ 2 c.0C 90,00 ' $0,00
CICTYCBFHAEFIUM ENRENRERGCIANUM (17260) 1« 2 0,00 240,06 240,00
CHRYSCPEYIA
OCHRCMCMACALES
. CYMOBPYCN CYLINCRICUF (990C10) t e 2 107,0¢ 10,00 217,00
FRYPMSIMLES .
CHEYSCCHAONULIND PARVE (63130) te 2 0,00 30,00 360,00
BACILLARICPHICEAE
FFIGILAFIACEAS
TAEELLARIA FLOCCULCSA (72970) 1« 2 c.10 0,00 0,10
NIT2E8CHIACEAS
NTT28CHIA PALEA (0403%0) 1 2 €,30 0,00 0,%
CYANCPPYTS
NCEICCALES
ANIRAENAR 8P, (9302() 1« 2 2,20 0,00 2,2

TOTAL PP T BFRCIES PY REFLICATEY 1 1 e, 450,

TOTAL PCP 2 PEFLICATERS, 7 8PRCTESY ¢6C,



8¢-v

PRPCUECTs ACIC RAIN PRCJECT (AP) AREAY  NED WITSCN LAKY (3))

STIATICHp RCUICHETANT 3 ENORRS8<3L CCVEs CEPETH 4,0¥ (2)))
SHAPPLER TYRES VIR CORN GPAB (13)

NUFPEP CF PRFLICITESy 2 PIRLC PICICGESTY UBGH BAMPLING CPEV (0F)

NCTE) 4,0,2,9,0,%5 ¥ CCMPCAITE CEPIN (§)

AW CATA

187 LEVEL REPFPENCE
INE L1RVEL PEPERENCE
CErUS/SFECINS

CHLORCERYTA
CHLORCOCLCCALED
SCrRCEDENTA STTIGERA (10600)
NESHRCCYTIUY 8P, (185000)
CICTYCAPHAEFIUM EHRENBERGIANUM (1726C)Y
CHRYSOEPYTA
CCKRCFCMALRLES
CTMCERYON CYLINCRTICUY (950)30)
PRIFPKRESIALES
CHEYSCCHROMULINA PARVAE (€3130)
BACILLARDCPHYCERE
FRAGILAFIACEAL
FRAGILARIA BPP, (70760)
TAFELLARIA FLOCCULCSA (72%570)
ACHNANTEACEAL
CCCCCNERS DIMINNTA (V7400C)
NBVICULICERE
NOYICULA BPF, (771920)
MIT2ECHIACEAE
HAMNTZECHIA 2PP, (01430)
NITZSCHTA PILEA (040%0)
CYANOPHYTS
NCETCCALES
ANDPBAENA B8P, (9%020)

TOTAL PC® 12 BSFECIES PY REFLICATL:

TOVAL FcP 2 FRFLICATES, 12 8PECIES)

TABLES

PEPLICATRS

~ ~ D &

[ SN ) -~ L] ay e

€.0¢
c.cC
$5.0C

196 ,4C
0.00

.

2393,

CCUNTS

20,00
30,00
810,00
630,00
910,00
0,00
0,00
10,00

2130,

pagr

Ch1Ey sycCurt 29, 190

BUPETATRCHY

1CI8L FOR B8P,

10,00
30,00
009,80
789,40
910,00
0,20
1,90
10,00
0,30
0,10
10,00

11,00



62-Y

(2110

PECJYECTe ACIE POIN PRCJIECT (aP) AREAR KED MILAFN LAKP (3)) CATPY  AUCULAT 28, 199)
STATICNY VIFLakE, TURN'S BOUY; CEFTH 8,30 (2)7) SURSTATICNY 2
SAMELER TYFRE VN CORM GPAB (3))

NUNPER CF REFPLICITES, 2 PIELC PICLCGISTy UBGS SAPFLING CFEW (af)

NCTES  €,5,2.9,0,% ¥ CCPCEITE CEPTIN ()

Paw TATA TRELER

187 LEVEL REPERENCE

INC LEVEL REFERENCE PePLICATES COUNTS TCIAL FOR 8P,
GEMUB/BPECIES
CHLCRCENYTA
CHICFCOLCCALED
DICTYCOPHAEPIUM EHRENPERCIANUM (1726C) 1« 2 J0¢,0¢C 198,80 99,00
ELAFATOTHRIX GELATINCEA (21470) 1 2 20,00 2,10 2,10
CHRYSOFFYTA
CCERCPCAADALES
CINOBPYON CYLINCPICUV (959030) 1« 2 700,00 237,1¢ 937,10
PRYNMMRBIALES
CHFYSCCHROMULIND PARVE (€31)0) 1t 2 140,00 0,00 140,00
BACILLAPICPHICEDE
FRAGILAFIACEML
TARELLAPRIA PLOCCULCAA (73870) 1« 2 10,00 0,30 10,30
NAVICULICEAE
NAVICULA CRYPTOCEPNALA (77630) 1« 2 €,00 1,00 1,00
cyvptLiICEML :
CYrBELLA BPF, (81%8500) 1 2° c,00 0,?0 0,20
CYANCPHITA
NCETCCALED
ANBEAEND 8P, (99020) 1e 2 c.,00 6,70 6,70

TOTAL fCR 0 SFECIES PY REFLICATES te 2 118¢C, 449,

TOTAL FCPR 2 PEFLICATES, 0 SPECIES, ' 1623,



oe-v

PEFOJECTy ACIE RpIN PRCIECT (0R) :
SYATICNG RCUICIETANT ) BKOREReN CCVEy) CPFPIN 2,50 )
SAPELER TYPP: VIN TORN GFAB ()))

NUPREF OF PEPLICOTENY 2
NCTESD ),0,1,9,0,5 P CCMPCOITE CEPTN (6)

161 LEVEL HFPRERENCE
INC LEVRL PRFERENCE
GEMUS/BPECTIES

CHRLCRCEFYTA
CHLOPCOCCCALES
SCHPCEDERIA SETIGERA (10€00)
CICTYCSFHAERIUY ENRENBERGCIANUN (1724C)
PRCIABTRLM PORYANUP VAR, (20730)
ELIRATOTHRIX GELATINCEA (21470)

ARED}
(723V)

FIELC @ICLCGIBTe USGE BAMPLING CPEW (8C)

RAM CATA TAPRLEE

PFPLYICATES

- - .
e 0 0 0
[ SR SN SN )

CHRYABCENYTA
CCHPCHONACALES
CINOBRYON CYLINCMICUK (95030) t« 2
PRYIVNEALALES
CHEYSCCHROMULINAG SF, (613130) 1« 2
BACILLARICPRYCEAR
CENTFALES
CYCLCTELLM 8PP, (64100) 1« 2
FPAGILAFTACENE
TAEELLARIA PLOCCULCOA (72370) 1= 2
NAVICULICEAE
NAVICULA CRYPTOCEPHALM (77630) 1« 2
NITZECHIACEAL
MIT28CHIA PALEA (04050) t e 2
NIT28CHIA KUTZINGIAND (842)0) te 2
CYANOFHYT)
NCETCCALES
ANIBAEND 8P, (9%020) t o 2
TOTAL PCP  §2 SEFCIES ®Y RPFLICAYE!: 1« 2

TOTAL PCR

2 PRFLICATES, 12 BPECTES:

NED W11SCN LRXE (2Y)

CCUNTS
c,00 16,00
179,50 400,00
C.00 n,o00
1,20 0,00
17C,00 330,00
g.,0C 470,00
C,40 0,0C
€.20 0,00
(%14 0,00
0,00 10,00
.30 0,00
4,10 0,00

184, 1210,

1564,

CAIF  MUCUST 2%, 190)
AUPSTATICNY ]

TCIAL FOR 8P,

10,00
878,90
0,00
1,20
80,60

470,00

0,40
0,20
0,50
10,00
0,30

4,20



e-v

PRCJECTY
S1ATICN:
SAVFLER TYRED
wureepr C? PEPLICIIEM) 2
NCTE9  NOT PRELICHELE (O)

BCIC RIIN PRCIECT (OP)
1CCr CPPBNORE=w SHALLCM CCVEy CEPIN 8,0 (234)
VN CORN GFAR (3))

FIRLT BICLCGI8TY

UBGS SA¥PI ING CPRVW (8f)

187 LEVEL PEFERENCE
INC LEVEL PEPERENCE
GENUS/8PECIES

CRLCRCFEYTA
CHICPCOCCCALES

PAN CATA TAPLES

PepPLICATES

SCHROPDERIA SETIGERA (1CeCO) 1« 2
NEEHRCCYTIUN 8P, (15000) 1« 2
CICTOSPHAERIUM BF, (1725C) t« 2
DICTYCSPHAERIUN ENRENGERGIANUM (17360) 1= 2
PRLIASTRUM EPP, (20710) 1« 2
ELARATOTHRIN GELATINCSA (21470) 1« 2
OREGGCNDALES
CELOGECNIUN €23300) te 2
LYCNENATALES
STEAURASTRUN PRCPOSCICIUN (31)350) 1« 2
PYRRNCFPYTA
PEPICINILES
CEFATTUY 8P, (41120) 1« 2
CHRYSCPHYYD
OCKRCPOMACALES
CIACRRYON CYLINCRICUM (96010) LC T |
PRYMAESIALES
CHEYSCCHROMULINA BF, (63120) 1« 2
BACILLARICPHICEAE
CENTFALES
CYICLTCTELLA BPP, (64100) 1= 3
NAVICULSCERE
NRVICULA 8PF, (171%20) 1« 2
NITZECHIANCEAE
NITZSCHIA 8PP, (14000) 1« 3
NIT28CHIA PALEA (%4030) 1« 2
CYANQFRYIT)
NCETCCALES
ANIEAENR BP, (99020) t e« 3

NED SILSCM LAKF (3))

20,00
1¢.c0
09¢.00
c.c00
€,00
sc,0¢
€.00

c.0¢

€.00

94¢,00
16¢.00

16,00
¢,00
c.00

1€,00

100,00

couUNTs

0,00
0,00
0,00
74,90
0,40
1,40
1,40

0,10

31,80

262,%0
0,60

0,00
1,20
1,60
0,00

32,40

pacr g

Ca1Fy  pUCUBT 29, 1993
SUPBTATICNE e

TCIL POR BP,

20,00
16,00
296,00
14,90
0,40
91,40
1,40

0,10

1202,%0
160,00

10,00
1,70
1,60

10,00

132,40



2e-v

PRCJECTS ACIL PIIN PRCIECT (2P) AREM)  WNED WILSCN LAKF (3Y)
SIATICNY 1COV CPPERORE~w SHALLCW CCVE) NFPPTH 5,07 (274)

SAPPLER TYFRL VIN TORN GFAB (1))

NUMRER CP FEFLICITERS 1 FIELL BICICCIBYY USGS RAMELING CREW tBC)

NCTE1  NCT PFELICABLE (0)

PAW CATA TARLES

187 LEVPL REFPERINCE )
N LEVEL PEPRRENCE PEPLICATES

GEMUS/BPRCEES
TOTAL FCPR 16 EFFCIES PY REFLICATE: t e 2 a19¢,
TOTAL PCHR 2 FEFLICAIFS, 16 BPECIES: 2594,

COUNTS

PGy 2

CH1Py  BLCUPRT 2%, (909

SUPBTATICMS

TCIML FOM B8P,



PIcr )

PRCJECTE  HCIC RpTn PPCJIECT (AP)

STAT1ICNE  VICLAKE, TURK'S RNUY) CFPPTH  S,%»
SHPPLER TYFR) VAN CORM GPAR (1))

NUNPRER CF PEFLICITES 2 FPULRLE RICICG1®T
NCTE) NCT APEFLICABLE (O0)

MPEDG FED NITAFCN Lax? (3)9) CAIFy  BUCUAT 30, §190)

(232) BUPRTATICNY 1

URGS SAMPLING CREW rgf)

ge-v

16T LEVEL RFPERENCE

INC LEVIL PEPERENCE PEPLICATYS CONNTS TCIAL FOR 8P,
CEAUB/BPECIES
CHLCRCFEYTA
vCLVCCALPS
POL INCMCAAS 8P, (460) te 2 €.00 310,00 140,00
chLcrCcOcCCALES
SRHIEROCYATIS BPP, (1336C) 1« 2 0,00 170,00 170,00
CCCYBTIS 8PF, (15210) 1« 2 0,00 40,00 40,00
DICTYCSPHAERIUM ENRFNRERCTIANUM (1724C) 1« 2 c.00 18¢0,0¢0 1840,00
ELIKATOTHRIY GELATINCEA (2347C) t e 2 0,00 1160,00 1160,00
PYRPHOFHYTA
OINCRCNIAL
GYSNODINIUN CRCINATUM (432)0) te 2 c.00 20,00 30,60
CPYPICFHYIS
CPYPICHCNACACEAEL ) ,
CPYPIONCHNAS LRDAD (479)10) 1 2 ¢.00 20,00 20,00
CHRYBOFNYTA
CCHRCFOMADRLES
- CINCRRYON SERTULARIA (59C40) te 2 97,80 0,00 99,%0
PRIFAREIALES
CHEYSCCHMROMULIND SF, (63120) 1 e 2 ¢.o0r 150,00 150,00
BACILLAPICPIYCERE
PRIGILAFIACENE N
TAMELLARIA PLOCCULCSA (73%70) 1« 2 c.00 40,00 40,00
CYANOPHYTA
O8CILLAIOPIALES
PHCRPIDIUN 8PP, (93000) 1te 2 c.00 980,00 290,00
NOCRTCCALRS
ANIBAENA 8P, (9502¢) te 2 26,20 0.0 36,70
TOTAL PCP 12 BEFPCTIES PY REFLICATES 1« 2 124, %20,
TOTAL PCR 2 PEFLICATES, 12 8PPCIESy o],

APV CATH TARTES



re-v

PRCJIECTY ACIEC PaIN PRCJRCT (AR) APEMY  NED WIT8CH LaxF (29Y) CoIPy  SEFITIPEP 10, 190)
S1aTICNY)  FICLAKE, TURK!S ANUY) CEFTIN S,3¥ (23D) SURSTATICNY 3

SPNFLER TYFEY VIN TORN GPAP ()))

NUVRER CF REPLICITESY 2 PIELC BICLCGIATY USGE SAMFLING CREW (8C)

NCTEs  NOT APFLICABLE (0)

PAN EATA TARLEE

18T LEVEL RFPERENCE

INC LEVEL REPERENCE RePLICITIPS COUnTS 1C1I5L FOR g?,
GEMNVS/BPECLIES
CHLORCFRYTA
CHLCPCOCCCALES
SCHRCEDERIA SETIGERN (10€00) { 2 ¢,00 110,00 116,00
AREAZRUCKSTIS SCHRCETERT (13170) 1« 2 0,00 10,00 70,00
NIFCHNERIELLA 8PP, (1406C) 1 2 c,00 40,00 40,00
CCCYS8T18 BOPGED (18220) 1« 2 0,00 200,00 200,00
DICTYCSPRAER TUN FHRENPERGIANUY (17260) 1= 2 C,00 1%60,00 1300,00
EL/RATOTHRIZ GELATINCAA (21470) 1= 2 c,.00 120,00 20,00
PYRFHOFHYIA
DINGRCNTAL
GYPNCDINIUN ORDIMATUN (42230) 1« 2 0,00 10,00 10,00
CNRAYSOFPRYTR
OCFRCPCAALALES
DINOBRYCN CYLINCEICUY (95010) 1« 2 Se,00 0,00 56,00
PRYMAESIALES
CHEYSCCRPOMULINA FPARVA (€3190) t « 2 0.00 370,00 10,00
BACILLARTCPMICESE
FRAGILAFIACEAR
TARELLARIA 8P, (73%60) t e 2 G0 6,00 0,%0
NAVICULACERE
NAVICULA 8PE, (77920) 1« 2 c.co 10,00 10,00
CYFRELLICEME
CYPERELLA 8PF, (01900) 1« 2 c,.00 10,00 10,00
CYANOPHYTS
NCETCCALES
ANIBAENA 8P, (9%020) 1= 2 ¢,20 0,0C f.20
T TOTAL PCR 1) SFECIES RY REFLICAYTER 1« 2 83, 2900,

TOTAL PCP 2 PEFLICATPS, 1) 8PFCIES) 1¢4),



SE-v

PEOQJECTSs ACIC PRIM PRCIRCT (AH)
STATICNY  FMICLARR, TURR'S ACUY) CPFTH S, W (212)
SAMELFR TYFR9 VIN PORN GFAR (1))
NUVPEF CF RPELICITERSG ] FIRLE BYCICGISTe USGS RAMET ING CREW (8F)
NCTIE) NOT AFELTCARLE (0)

187 LEVEL FRRERENCE

RAW PAT) TARLES

INC LEvRl PEFEREXCE pERLICATPS
CENUS/EPRCIPS
CHLCPCEFTTA
crLopcocceaLrs
SCHRGEDFRIA SPFTIGERY (1€6CO) 1« 2
NEEWRCCYTTUP AGARTHIANUY (1%9010) t« 2
DICTYCAPHAERIUN EWRRENPERGIANUY (1726C) 1« 2
PYRRNCEHYTH
CINCRCWINE
GYFPNCELINIUN 8PP, (42220) 1« 2
CHRYSCF¥YTaA
CCHACFONADALE S
CIMOBRYON CYLINCRAICUNM (95030) 1 2
PRIVPEESIALES
CRFYSCCHRONULINA PAPYVA ¢€31%0) 1= 2
BACILLAPICPHICENE
FEAGILAGIACEME
TAEELLARIA FPENEATRATM (72%00) te 2
TOTAL PCP 7 BFECTES PY RFELICATE? 1« 2

TOTAL FCP 71 PEFLICATES, Y APRCTES)

PP SILBFN LARF (3Y)

c,o¢
0,00
17,90

0.o0c

0.10
c.oc

c.20

s,

CCINTS

10,00
g0, ng
1020,00

10,00

n,00

70,00

6420,

(24 A |

Co1fy  SEEITYRR® %0, 199)
SURETATICNY 2

IF10L Prp 8O,

36,00
adgn ro
1937, .90

10,600

rto

10,00

0,70



9e-v

PRCIECTS HCIT RIIN PRCJIECT (AF) APER) CYATER LAKE (24)
SIATICN)  ECUICIETANT ) SHOPESMNS EANC) CEPTH 3,00 (241

SAWPLER TYPEY VIN CORN GPRAB (1))

NGPRER CF RIFLICTESY 2 PIELL BICLCGIOTT UBGS SAPPLING CREM (0C)
NCTEs NOT APPLICARLE (0)

RAM CATA TAPIES

18T LEVEL merPERENCE

INC LEVEL PEFERENCE PEPLICATES
GEMUB/SPUCTIRS
CHLONCPRYTA
VCLVCCALES
PRLINCONOWAS MINUTISSIPA (461) t e 2
CHLCRCOLCCALED
SRFAEROCYSTIS SCHRACETERI (13170) 1= 12
CPLCIGENIA PECTANGULARIE (10430) 1t « 2
ZYICNEPATIALES
SPIERCICPMA VERTFERATUN FCRMPA FPINCR (27410) 1«2
CGEPARIUY 8PP, (29)20) 1« 2
STPURABTRUN 8PP, (31320) 1« 2
CRYPICPHYTA -
CRYIPICMIUNACACEAL
FRCDOMONAS FYINUTA (40410) {1 2
CHRYBCENTTA
PRYMNESIALES
CHEYSCCHROMULING 8P, (63120) 1« 2
CRPYSCCHPONULINA PARVE (¢3130) t = 2
BACILLAPICEMYCEAR
FRAGILAFIACEDE
PRIGILARLIA gPP, (70760) 1« 1
FPIGILAPIA CROTCHNENSIE (70050) f 2
TARELLARIA FLOCCULCOA (72370) 1 2
NAVICULICENE
WAVICULM 8PP, (77930) 1« 2
CYVERELLICEME
APFHORA CYALLIS (01040) 1 23
NITZECHIACEAE
NITZ8CHIA PALEA (040%0) 1te 2
CYANOPRYTS
NCRTCCALES

ANIRAEND BP, (99020) 1 2

8¢,00

160,00
170,00

€70,00

23¢,00

6,00
2,00

1¢,00
¢.0n
.00
t.00
¢.00
2¢,00

FCUNTS

0,00
0,10
1,00

pIcr

CH1Py sUCUET 19, 19¢Y

SURSTATICNY

1C13L FOR 8P,

610,00

0,10
11,00

16,00
0,00
t,00
0,20
0,10

10,00



LE-Y

PRCJIRCTs ACIT RAIN PRCJIECT (AR) MPEAE CYRTIPER LAKE (24)
STATICNS  GCUICIETANT ) SEHORE&AN ENC) LEPTH J3,0v (241)
SANFLER TYFEs VIN CORM GFAD (3))

NUrRER OF PRFLICITESS ] FIELE PICLCGI®Te USCS SAVMPLING CREW (8C)
NCI8) NOT APELICARLE (O)

PAN CATA TARLES

16T LEVEL REFPERPNCE

INC LEVEL REFERENCE REPLICATES - COUNTS
GENUS/8PECIRS
TOTAL FCP 3¢ BFECIES PY PFELICATE: te 2 142¢, 64,
TOTAL PcP 2 REFLICATIES, 16 APPCTES: 1406,

prGe 2

CoiPg  AUCURTY 19, 190)

BURSTATICNY

1CIaL P0R 8P,



8e-v

pece g

PPCJURCTy ACIC RPTIN PRCJECT (2R) ARERMg CYATPP LIKE (2Q) DATFy  AUGURT 29, 198)Y
STIATICNS QQUIDJETANT ) SFORESN® ENEg CFPTH 3,0 (241) SUBSTATICNS 1
SOFPLER TYPEY VIN LORN GRAB ()3)

NUPOEZR CF PRPLICHITESY 2 FIELE PICICGISTy USCS BAVMPLING CREW (8()

NCIES 0,3,0,4,2,8 ¥ CCMPCAITE CEPIR (1C)

RaWw CATA TABLES

10T LEVEL PEPERENCE

INC LEVEL PEFERENCE FEPLICATES connTs 1CIAL POR P,
GLAUS/BPECIES
CHLOROFNYTA
CHLOFCOCCCALES
SCHACEDERIA SETIGERA (106€0) 1« 2 0.0¢ 36,00 20,00
SRHAEPOCYSTIS SCHACETFRT (13170) te 2 €.00 320,00 130,00
CUFCRIGULA 8P, (30900) 1te 2 3.00 10,00 13,00
LGRS NTIALES
GONATCZYCON 8P, (19200) te 2 C.10 0,00 0,10
STIURASTRUM 8PP, (31330) te 2 t.00 10,00 10,00
STFAURAGTRUN GRACILE (31130) 1« 2 2.60 0,00 2.60
CPYPTOFNYTA
CRYPICMCNADACEAE
RNCDOVONAS PINUTA (48410) 1« 2 0,00 30,00 80,00
QICILLAPICPHICEAE
CEMTFALES
CYCLOTELLA 8PP, (84100) te 2 .10 0,00 0,10
TROGILAKTACEAL
SYNEDRA SPP, (72110) 1« 2 .10 0,00 0,10
NAVICULICEAE
XAVICULA BACILLUM (70100) te 2 .00 10,00 10,00
CYPRELLICEME
CYrBELLA SPF, (01500) te 2 .30 0,00 0,90
CYPBELLA MINUTA (01910) te 2 0,00 20,00 20,00
NITZECHIACEAER .
NIT28CHIA POLEA (040%0) 1« 2 t.00 30,00 30,00
CYANOPHIT?
NCRTCCALPS
ANDBAENA 8P, (99C20) t « 2 ¢,00 120,00 120,00
TOYAL FCP 14 BEECIEE PY RPELICATES te 2 ¢, s00,

TOTAL PCP 2 REFLICATES, 14 BPECTES) eoe,



6E-Y

FOCr 1

PROJECTY HCIC RAIN PRCIUECT (AR) ARENY  CYATPE LARF (24) D21Ps  AUCUBT 29, 1909

SIATICNS EGCUICIETANT ) BFORES-EAE CCVEs REPTIN )50 (242) CUPSTATICMY ?
SAVPLER TYIPEL VON CORN GRAB (1))
NUrRER OF PRFLICHTESY 2 PIELC BICLCGI8T) UBGS BAMPIING CPEWN racf)

NCTRS NOT MPFLICABLE (0)

POW CATH TABLEA

181 LEvEL pEvEREnCE

aNC LEvEL PEFERENCE PEPLICRTIFS CyUUNTS 1C18L FOR 8P,
GEMNVE/BPECIES .
CHLCROFFYTA
CHLCECOLCCALES
SPHAERCCYSTIS SCHRCETERT (13170) 1« 2 33,0C 240,00 273,00
ANPISTRODESYUS SPIPALIS (1)610) 1 23 0,00 60,00 00,00
CRLCIGENIN PRECIANGULARIS (10430) 1= 32 28,00 280,00 Yoe, 00
CUICRIGULA EP, (20900) 1« 2 1,6¢C 0,00 1,60
ELIRATOTHRIX GELATINCEA (23470) {1« 2 C.40 0,00 0,20
TICNEPRIALED
GOMMICZYGON B8P, (29200) 1= 2 .20 0,00 0,20
STAURMASTRUN 8PP, (31320) t« 2 3.70 0,00 2,70
CPYPICPEYIA
CRYPICHINACACKAE
PRCOOPONAS FINUTA (40410) 1 2 0,00 210,00 10,00
CHRYBCENYY)
PRIVMIBIALES
CREYSCCHROMULINA PARVA (€3130) 1= 2 c,0¢C 530,00 30,00
BACILLARICPPYCERE
FRAGILAFTACEDE
SYMECRA 8PP, (72110) 1« 2 c,00 10,00 10,80
TAELLARIA FLOCCULCEA (728570) t« 2 €.20 0,00 0,720
NavICULICERE
FRLSTULIA YULGARID (769%¢C) 1« 2 Cel0 0,00 0,10
NAVICULA BPF, (17920) 1« 2 C.80 0,00 0,00
NAVICULD PUFULA (77990) 1« 2 €.00 10,00 10,00
NAVICULA RACIO8M (77860) 1 2 c.10 0,00 0,10
cyrpRLLICENE
CYPRELLA 8PP, (01900) 1 « 2 €.20 0,00 0,20
CYANDPEYT)
cacItlLIICPRIALRS
PHCRMIDIUM 8PP, (91000) 1« 2 0,60 0,00 0,680
TOTAL FCR 17 SFEECIEA PY REFLICATER 1« 2 5, 1340,

T0TAL FCP 2 PEFLICATES, 17 APECTLES) 140§,



ov-v

PRCJECTE  ACIC RIIN PRCJIECT (BR)

STIATICNY ECUIDHETANT 3 BHORESM™ FNT) CEPTH 3,00
SHNELER TYFR: VIN CORN GPAD (1))

NureER CF FEFLICITEEY ] FIELE BICLCGIBTY
NCIE0  NOT BEELICARLE (O)

187 LEVEL REPERENCE
INE LEVEL REFERENCE
GENUS/SPECLES

CHLORCENYTA
TEIRASRCRALES
TETRASPCPRA EP, (0%70)
CHLCPCOCCCALES
SCHRCEDERIA BETICERA (§0eCO)
SHEALPOCYSTIS OCHPCETEPT (33170)
CCCYATIS MOPGE] (13220)
CHLCIGENIA RECTANGULARIS (18430)
ZYCNEVAIALES
CCemaARIUY 8PP, (29)20)
STIURASTRUM 8PP, (31320)
PYIRRHCEINYIA
CINCRONTAR
GYPNCCINIUN 8PP, (42220)
PRFICINIUN CUARICENS (443530)
CPYPICPHYTR
CRYIPICHCNACACEAR
CPYPICMCNAS EROBA (4791C)
RHCCCPCNAS VINUTA (4048)C)
KATOPLEFHARIDACEAR
KXTACLEFPHARIS CVALIS (40700}
CHRYISOFRYTA
PRYVMISIALES
CHFYSCCHROMULINAG PARVA (£3130)
BACILLAPICPHICENE
PRAGILAFIACENE
SYMECPA CELICATIONIMA (72150)
TAEELLARIA 8P, (72%¢0)
NAVICULICERE
NAVICULA CRYPTOCEPKALD (77630

TOTAL ¥CP 16 SEECIES PY

TOTAL fCP 2 REFLICATES,

ARER; CYATPE LBKE (24)

e

FPEANK PORPIE (0%)

PA% CATA TARLEE

RFFLICATEY

16 APFCTESY

REPLICATES

- e

~a

29,00
1¢,00
2c1¢,00
10¢,00
.00
¢.00
c,00

3c.00
c.on

10,00
J4c,0¢
176,00

10,00

1¢,00

€.00

1C,00

?27%¢,

coUn

18

0,00
o,ne

niGr

CATPy SEETPMPER
SUPSTATICNY

1CT10L POR 8P,

39,00
10,00
1094,40
100,00
9,00
0,10
3,2

10,00
0,10

10,00
240,00

170,00
70,00
10,00

0,70
10,00



v-v

PPCJECTt ACIE RPIN PRCJIECT (BF) ARERY CYRTIRE LR €24)
SBIATICNG ECUICLIETANT ) SHOREEN® PNC) LFPTH 3,0 (241)

SINPLER TYPR) VIN COPM GPRAR (3))

NUNPRER CP PRPLICITES: 2 PIELC BICICGIATy USGCHE SAMPLING CPEW (8C)
NCILS NOT APELICHBLE (O)

PAW CATA 180708

18T LEVEL PPFERENCE

INT LEVEL PEFERENCE PEPLTICATYS
cErvs/8PRCINS
CRLCFCPPYTA
VCLVCCALES
PECINOMCRAD NTNUTISSLIPA (401) 1« 2
CRLAPYNOMONDS 8PP, (107C) 1 2
CHLCFOOCCCALES
SCPRCEDERIA SETICERD (10€00) 1« 2
SRFAEROCYSTIS BCHRCETERT (131709 1« 2
CCCYSTI8 8PF, (13210) 1« 2
OICTIYCOPHAERIUP EHREABRRCIANUNG (1726C)Y {t e 2
PRCIABTIRUM 8PP, (20710) 1« 2
CLARATOTHRIX GELATINCEA (21470) t e« 2
ZICNEFATALES
STFAUPABIRUP GRACTLE (31)33C) 1« 2
STRAURABTIRUN PARADOR» (31340) 1« 2
STFAURABTRUF PRCRCACICIUM (31350) 1« 2
CRYPICFNYTS
CRYPICHCNACACEAE
CRIPICHONAS EROEA (47910) 1« 32
PRCCGPONAS MINUTA VAR, NANNCPLANCTICA (48420) 1« 2
CHRAYSCPHYTA
PRYMMREIALES
CHFYECCHROMULING PARVA (631)0) 1 2
BACILLAPICPHICRAE
NIVICULICERE
NAVICULA 8PF, (77%820) 1« 2
CYrveRLLICEME
CY*PRLLA BPF, (01500) 1« 2
CYPRELLA NIMUTH (01910) 1 2
CYANOPHYT)
NCETCCALES
ANJBAENS 8P, (9%5020) 1« 2

0,00
c.00

0,00
.00
c.8¢t
¢.ce
1,30
1,60

¢.00
13,30
¢.3e

rOUNTS

270,00
30,00

140,00
420,00
0,00
180,00
n,00
0,00

30,00

0,00
0,n0

0.00
210,00

£70,00

pece 1

D217y SEFTIFNRER 30, 190)
AUPSTATICNY 1

TCTIAL FOR 89,

316,00
30,00

140,00
420,00
0,00
106,10
1.20
1.80

20,00

1. %0
0.%

0,70
230,00

a70,.00
0,10

0,10
20,00



ch-v

PRCJECT 3CIT RIIN PRCIECT (BR)

ARPERS CYSTPR LORP (24)

STATICNSG EBCUICIETANT 3 BHORESAN ENCp LEPTH 3,00 (2419

SAPRLER TYER: VON DORN GRAPM (1))

NUvREP CF PRPLICHTEE ? FIELC eTCICCIAT:

NCTR)  WOY PPPLTCARLE ()

18T LEVEL RPPERENCE
INC LEVEL PEFERENCE
CEMNUS/BPECIES

TOTAL FCP

TOTAL FCP

18 BFFPCTES Py

1 PEFLICHTES,

USGE SAVPLING CPRW f08F)

RAW CATA TORTES

REFL ICATEY

16 SPICTES:

PEPLTICHTES

COUNTS

19710,

PaG? 2

CoIPy  AZEIPPPEP %0, 190)

BURSTATII NG

10101 FPOR 8P,



Ev-v

PROJECTI ACIE RPIN PRCJIECT (AF)
STIATICNGY  VICRABINSNE BASIN, TUPK'E BRrLY) DEPTH 19,
SANPLER TYPRY VAN CORN GFAR (1))

AREA)L  UPPER TAYAND LAKF (35)

v (234)

NUveER OF RIPLICITES) 2 PIELC PICLCGIETe USCH SAVPLING CREW (8f)

NCIE9 10 FITY DREP (11)

18T LEVEL PEFERENCE
INC LEVRL PEFRNENCE
GENUS/BPECTES

CHLORCEHYTA
veivccaLes
PELINONCNAS 8P, (460)
CHLCFCOCCCALES
ELIRATOTHRIX GELATINCSA (21470)
CRYPICENYTA
CRYPICHMCNACACEAR
RRCDCPONAS PINUTA (d041C)
BACILLARICFPYCERE
CEMIEALES )
CYCLOTELLA 8PP, (64100)
FRAGILAFRIACEAL
FRAGILARIA CROTCNFNSI® (7C8%0)
CYANOPHYTA
CHPOCCCCCALLS
DACTYLOCCCCCPALS pHAPICYCIDES (80920)
NCETCCALES
ANIBATNA 8P, (9%020)

RN CATA

TOTAL *cp 7 SFECIES PY REFLICATYE:

TOTAL PcPR 2 PEFLICHTES,

7 SPFCIES)

TAeLESE

PEPLICATES

1t e 2 ac,00
1t e 2 ¢, 0C
1« 2 240,C0
te 2 40¢,00
1 e 2 !C.OO

1« 2 s20¢,.00
1« 2 €,00

1« 2 616C,

COUN

L

18

PIGF

Cs1%y  AUCURT (€, 190Y
BUPSTATICNY 4

TCIAL FOR BV,

40,00
80,00

240,00

$3¢60,00
4,00



A ]

ACIT ROLIN PRCIECT (BR) ARED
STATICNE VICEABIN=NE BABSIN, TURK'S BCLY) DEFTH 19,80 (2354)
SAMPLER TYPR) VIN LORN GRAD ()))

NUMPER CP PRPLICITES: ] PIELC PICLCGIATY
NCTEs MOT DPFLICARLE (O)

PRCIECTY

UBCE SAVPLING CPEV (0C)

RAW CATA THRLES

18T LEVEL REFERENCE
aNc LEVEL REFRRENCE
GENUS/SPECEIRS

CHLORCFNFYTA
yeivccaLes
PEC INOMCNAS MINUTIOBIPA (441)
CRLCRFCOCCCALES
SCHRCEDERIA SETIGERA (106f0)
SPEAZROCYSTIS SCHPCETERY (13170)
ELIKATOTHREIX GELATINCAA (21470)
TIGNEPATALES
GGAATCZYGON B8P, (29200)
CRYPTICPRNYTA
CRYIPICMCNACACEALR
CRYPICHMCHNAS EROSA (47910)
RRCCONCNAS PINUTE (40410)
RATARLEEHARIDACESNE
KATARLEPHARIA OVALIS (40700)
CHRYSOPHYTA .
PFIPNESIALES
CHFYBCCHNROMULINA PARVA (63130}
BACILLARLICPHYCEAY
NITZECPIACEAE
NITZS8CHIA POLEA (0408C)
CYANOPHYT)
CHECCCCCCALES
CACTYLOCCCCCPA1S RNAPIDICICES (90930)

TOYAL FCP 1§ BFPCIES PY REFLICATEY

TOTAL FCP 2 PRFLICATPS, 11 BPFCTES)

PEPLICATRS

-
[}
V] LN Nt} a

UPPEFP TBLAND Lak? (39)

€,00
0,00
0.00
0,00
C.10
g,c0
C.00

¢,00

.00

c.00

Co

437¢,

cONNTS

810,00
20,00
840,00
2230,00
0,00
20,00
130,00
60,00
10,00
10,00

4310,

CATRy  AUCUET 24, 190
sumsTATICNG ¢

TCIAL FPR B8P,

810,00
30,00
940,00
2230,00
0,10
20,00
1)o,00

10,00

TR T



St-v

STATICHS

PRCIECTE #CIL PalN PRCYLCT (AN)
BCUICLatANT ) SPOKEBenNa CUVR)CRPIN 3,50 (491)
SAPFLERP TYFb: VN DURN GFAb (3))

NUPRRR CP REPLICHIES) 2 FLIELT ERCLCGISTY
NCIEY NOT APFLICARLL (O)

18T LEVEL REPEPENCE
dNC LEvRL ReFERINCE
GRrUS/BPRCLRS

CHLCHOPRYTA
CHLCRCOLCCALRS
SPPARRUCYSTIS SCHRCETEF] (13170)
LLAKATOTHRIX GELATINCEA (21470)
CRECGCNIALES
CECCGONIUN (43300)
TICNEPAIMLES
S1MURADIRUM 3PP, (31330)
PIRRHOFMI1A
" DINGRCNIAR
PROJCINEUN wILLEY (44310)
PLFCINLIUR CINCIUM (44320)
CRYPTOPHYTIA
CRIPICHLAALACEAR
CHIPICMCNAS BERGEA (€791C)
RHCOCPONAS FINUTA (40410)
CHRYSOPHITS
PRIPNRSIALRD
CHPYSCCHRONULINA PARVA (03130)
BACILLARICPMICEAR
CEMIEALRS
*bLOSIRA 1B8LANDICA (8389C)
CYCLOTRLLA 8PP, (04100)
PRAGILAFLACERAR
SYMECRA 3PP, (73110)
TAEELLAFLIA PLOCCULCEN (12870)
NITZECHIACEAR.
N1TZSCHIA NCLBATICA (0434C)
CYANGPHY1D
CHAMAEBIPHCHALLS
LYINGBYA-8P, (91000)
MCBICCALLS
RATHICICFSIE CURYVATA (97CCC)

ANEAD  UPPRF IBLAML LARE (4Y)

UBLE BAPPLANG CFEn (8L)

PAw CATA 1ABLRS

FRPLICALRD

- a

- an

- w

1300,00
8%80,U0

[ 'L]
VetcC

CoV0
Couv

:c.uc
1aC,v0

166,00
Uev0

aW,.uu

UL
(]

ColY

130,00

CUUNLD

raue 1

LATRT  AULUbDS 274 sV
LYY YR 4 T] |

1CiAL 2N P,

sdel, oy
o8e0,00

0,3

V00
90.00

0,89
1,00

0,70

Vedv

120,00



PRCJECTE  PCIC AolN PRCIECT (4F) AhtAs  UFPRF [BLAMU LAKR (4Y)
SIATICNSE RGQUICIZTANT ) BHONESE=nNn CLVRICRPIN J,5F (451)

SAPPLER TXPRL  VIN CURN GEkaB (1))

NUrpER OF FebLICITES) 2 PIELE BICLCGISTY  USLS SAMPLIMNG Chew (wi)

NCTED NOT1 APFLICABLE (0)

BAW EATA 1ABLRE

18T Lavel REFLRENCE

aNC Level PRFERENCE kePLICATRY Cuunity
GLAUS/BPECLES
TOTAL PCN 10 SFRCIES BY RRFLICAILS 1= 11%¢, 3,
T01aL POR 2 REFLICAIRE, 10 6rECleSt 1444,

ay-v

LA LT ]

LALRY  AUGUED 37, 1944

SUBBTALLLNG

ILaaL LN BY,



Ly=v

PECJECT
SIATICNY
SAVELER TYFRs VIN CORM GFAR (1))

NLVREP CPF PRPLICITRS) 2 PIELC BICICCI8Ty
NCTED 1,2,3, » CCPPOBITE

ACIL %) In PRCJIECT (MR)

18T LEVREL REPERENCE

AREMs UPFER TSLAND LAKE (29%)

PICeAY INPLCN TC 18LANCy DRETK 3,50 (292)

FRANE WCRRIS (69)

RAN CATH T8PIER

INC LEVEL REFERENCE REPLTICATES
GEMUB/SPRCIES
CHLORCEFY1TA
VCLvCCAaLES
PRLINONCNAS 8P, (460) 1t 2 10¢,00
CHLGPCOLCCALES
SRFAZROCYSTIS SCHPCETERT (13170) 1« 2 47¢,00
ELORATOTHRIY GELATINCAM (21470) 1 e 2 f34ec.00
CPYPTICFIYIA
CPYPICHINADACEAE
CPYPICMCNAS ENOSH (4€7910) 1« 2 3¢.00
PRCOONGNAS PINUTA (48410) 1 2 200,00
CRRYBCFHYTA
PRIVMESIALES
CHEYSOCHROMULEIND PARVA (€31130) 1 2 J20,00
BACILIARICPMICEDE
CERMTEALES
CYCLCTELLA aPP, (64100) 1« 2 2¢,00
FRAGILABTACEAL
TRIGILARIA CROTCNENSLS (1C850) t = 2 7¢,0¢
cyrptLLICENE
CYPBRLLA 8PF, (91%00) 1« 2 0,00
CYANOPHITS
GSCILLAIORIALES
CBCILLATORIA 8PP, (92000) 1t 2 Ci00
NCOTCCALES
RPEFICIOESIE CURVATA (97CCO) 1 2 13c,o00
TOTAL PCP 1) SFECIES BY MNEFLICATEY 1« 2 976¢C,
TOTAL FCP 2 PEFLICAIES, 11 BPECIEES 9408,

CQuNTs

0,00
1,00
0,10

0,10
0,00

[ 11

CatPs  MUCUAT 27, 1909
AURSTATICNS ]

TCIAL FOR 8P,

190,00
814,10
9%40,00

30,00
200,00

20,00
71,00
0,10

0,10
130,00



8v-v

PRCJRCTY  ACIC ROIN PRCJIECT (BP)Y APERY UPPEP TALAND LAKF (2%)
STATICNS PICHAY TSLANE TC INC PT,«8% EHCPEy PEPTH 7,30 (23))

SAPPLER TYPRs VAN COPN GFAR (1))

NUvRER CF PRPLICITROY 2 FIELC PICICGINTY UAGS SAMPY ING CBRFW (0F)

NCTE)  NOT RPELICHELE (O)

RAN TATA TAPLES

18T LEVEL REPERENCE

INC LEVEL PRPERERCE FEPLICATPS

GENUS/SPECTES
CHLCRCENYTD
VCLVECALES
PRLTINCHCAAS 8P, (460) 1« 2 c,0n
cHLOROOCCCALES ]
SCHECEDEPIA SFTICERA (106C0) 1« 2 €.00
TCIPAEDRCN REGULARE VAR, CRANULATA (11930) 1e 2 c.10
SRHAEROCYSTIS SCHPCEYERT (11170) 1+ 2 6c,30
ELARATOTHRIX GELATINCEA (21470) 1+ 2 c.o0c0
TYCNEMATALES
STFAURASTRUN GRACTLE (31330) 1e 3 €.20
CRYPIOPRYTA
CRYPICMCNADACEAE
CRIPICHCNAS EROSA (47910) 1« 2 0,00
RPHCOONPONAS FINUTA (4041C) te 2 c.of
CHMYSCEFYTA
PRYMMRBIALES
CHBYSCCHRONULINAD PARVE (€3130) 1« 2 0,00
BACILLARICPNICKSE
FRIGILAFTACEAL
ASTERICNILLA FOPYACSA (60950) 1= 2 c.10
NAVICULICEDE
NAVICULD PUFULA (77990) 1« 2 c.20
PINNULARIA POREALIS (788)0) t e 2 0.10
CYFBEILLICEAL
CYPRELLA SPF, (01900) 1te 2 c.20
NIT2ECHIACEAT
NTTZOCMIA §PP, €0400C) te 2 c.ac
CYANOPYHYTS
NCETCCALES
ANSPAEND 8P, (99C20) 1e 2 c,00
2 c.00

RFAERITICPSIS CURPVATA (97CCO) 1 e

FCUNTS

10,00

200,00
6,00
0,00

8690,0¢

paGr

L8017y ayryUmY 29, (98)
RUPSTATIC NG 3

TCIAL FOR 8P,

10,00
290,00
0,10
e, %0
5690,00
0,30
20,00
00,00

0,270
0,10

0,70
0,40

q0,00
r0.00



6v-v

PECJIRCTy  ACIC PpIn PPCIECT (AF)Y ARERg UPPER TSTAND LAKRF (29)
STATICHY  PICHAY ISLANE TC INE FT,o8% SECPE) TEPTH 7,7 (238)9)

SAIVPLER TYFRG VAN CURN GPaRm ()))

NUNPER CF FEPLICITREEY ] FIBLE BYICLCGIRTY USGE SAPELING CFEW (0C)

NCTEs NOT APFLICABLE (0)

RAW CATA TAPLES

16T LEVEL RFPERENCE

IMC TRVEL PEPRRENCE PEPLICHTIPS
GEMUA/EPRCINS
TOTAL PCR 16 EFFCTES PY REPLICATEY 1« 2 63,
TOTAL FCP 2 FIPLICATES, ¢ BPFCIESy 6303,

PIGr 2

CoI®y  AUCURT 29, 1909

SUPSTATRC NG

COUNTS

6240,

tC1I0L FOR gP,



0s-v

PRCJIECTI  ACIT MAIN PRCUECT (AP) ARPEBS UPPER ISLAMD LAKF (2%)

GIATICNY  VIDPAQINCNE BASIN, TURK'S BCLY) CEPTH 1S,8p (254)
SAMELER TYFRE: VON CORN GFAD ()3)

NUVBER OF REPLICITED) 2 FIRLL BICLCGIATY FPPRANK MCRRIE (63}

NCTIE)  10,9,1 ¥ COPPOBITE (18)

RAW CATA TABLES

181 LEVEL REPEDENCE
INC LEVRL PEFERENCE
GErUD/SPECIES

CHLORCFHY1A
VCLVCCALED
PRCINONCAAS 8P, (460)
CHLOFCOCCCALES
SCHPCEDERTA SETIGERA (10eC0)
SPHAEPOCYSTTS BCHPCETEPT (19170)
ELIRATOTHRIX GELATINCEA (21470)
ziGNEvpTALES
COEFPARIUN BIOCOLATUNF FA, CEPRFSOA (29350)
STFAURASTRUYF GRACILE (33)30)
CRYPICPIEYTA
CRIPTOMCNADACEAE
CRYPICHONAS EROSA (47910)
PRCCOVONAS PINUTA (40410)
SACILLAPICPRRYCERE
FRIGILAFRIACKAR
FRIGILARIA CROTCAENEIS (1083%0)
CYANGPHNYT)
NCOTCCALES
RAEHICOPSIS 8P, (97010)

TOTAL PCR 10 SFPCIES Py REFLICATES

T0TAL PCH 2 RIPLICATES, 10 SPECTIES)

REPLICATES

€00,00
06,00
176¢,00

0,00
1€.00

¢,00
11¢,00

c.00

12¢.00

a14C,

407,

cOoUN

.7,

T8

0,00
0,00
3,0¢
0,00
0,%
1.%0

0,00
0

paGr

CHIFy BUCUST 27, 1902
SUBSTATICHY q

TCIAL POR 80,

40,00

600,00
343,00
27¢0,00

0,20
11,90

20,00
310,00



16~V

PEOJECTY ACIE PplN PRCIOECT (AP) ARER) UPPER TSLAND LakF (2%)

SIATICNY VPIDRASINSNE RASIN, TURR'S BCLY) ODFPTE 15,00 (254)
SAPPLER TYERE VPN CORN GFAR ()3))

NUvRER OF REFLICHITES: 2 FIELL RICICGIBTg UBGS BAMPLING CREM (0C)

NCTE9 1 » CERP LISCRETE (12)

RAN DATA TARLES

187 LEVEL PEPERENCE
N0 LUIVRL RETERENCE
GENUS/SPLCIES

CHLORCFNYTA
voLvCcCALES
PECINOMOMAS 8P, (400)
ChIQFCOCCCALES
SAPARRUCYSTIS SCHROETERNT (13170)
CICTYCOPHAERIUN gHRENBERCIANUY (17260)
ELJKATOTHRIX GELATINCSEA (21470)
ZYGNEMRTIALES
GOMMICZYGON 8P, (29300)
STFAURABTIRUP GRACILE ()1)330)
STFAURASTRUY PRCBCBCIEIUY (D13%0)
CRYPICPRYTA
CRYPICHCNACACEAL
CFYPICMONAS ERCER (47910)
PRCCCPONAS PINUTY (40410)
CHRYSCFRYTA
PEIPNESIALLS
CHEYSCCHPONULINA PARYVA (€310
BACILLAPICPNYCEAE
FRAGILAFIACEM
TRIGILARIA CROTCNENSLS (7C080)
FROGILARIA BREVISTRATA (70900}
CREPHCRA 8P, (721)0)
CYANOPHY1R
CECILLATIORIALES
CECTILLATCRIA 8PP, (9200C)
NCETCCALES
ANIBAEND SP, (9%020)
RAFHITIOPSIE CURVATS (97CCOY

TOTAL FCP 16 BFPCIES PY RFFLICATED

TOTAL Pcw 2 PEFLICAIES, 16 BPFCIES)

PEPLICHTES

~ a6 ay ~ e n [ ]

(SRR <1

.00

0e¢,s0
1,00
c.00

€,10
6,80
€,.10

COUNTS

300,00
0,00
9700,0¢

0,00
0,00
0,00

80,00
120,00

140,00

0,00
0,00
20,00

paGeE

CHIFy  AUCULT 27, 190Y

SUPBTATICNYG

1C18L FCR 8P,

80,00

306,50
7,90
9700,00

0,10

00,00
120,00

140,00

0,40
0,%0
20,00

6,00
16,00



2s-v

8IATICN)

PPCIRCTs  ACIC POIN PPCIECT (AF)
VICPABINSNE BASIN, TURR'S BCLYy CPPYh 15,80 (254)
SHMPLER TYPRs VIN FORM GPAR ()))

NUPREP CF REFLICITEDS 2 FIELC EBICLCGIBT!?
NCTE) S M CIECRRTR (14)

18T LEVEL PEPRPENCE
2hC LEVEL PEFERENCE
GENLS/SPEICTES

CHLORCFFYITA
A (4814418 ¢
PEC TNONONAS MINUTISSINVA (de1)
CHLICFCOCCCALES
SRHAEROCYSTIS SCHRCETRRY (13170)
ELAKATOTHRIX GELATINCED (21470)
ZYCNEPEIALES
COLVARLUP 8FP, (291320)
STEAURASTRUNF GRACILE (31)30)
CPIPICPNYTA
CRIPICHCNACACEAE
CRYPTICHCNAS EROEA (47930)
PHCCONONAS VINUTA (4041C)
CHRYSCFFYTA
PRIPELSINLES
CHETSCCHPONULINA PARYL (€3130)
BACILLARTICPHICENE
FRAGILAFTACENE
PEIGILARIA CROTCHENSTS (7C050)
FRIGILARIA ERFVISIRATA (10900)
TAEELLARLIA PLOCCULCEA (72970)
NAVICULACEME

NRIDLIUR IRICIS P, VERNALIS (70%6C)

CYANCPHYT)
COCILLAICRIALES
CSCILLATCRIM 8PP, (9200C)
NCOTCCALES
RPFHICIORSIE CUFVATA (97C00)

APERy UPPER TSULAND LPKF 13%)

FRANK FORRIE® (6%)

POV CATA TADTEE

TOTAL PCP 34 SFFCTES PY REFLICATRY

TOTAL fCP 2 PIFLICMNS,

14 sPECIES)

PePLICITIPS

-
[}
-~ a3 LY

CCUNTs
¢,00 580,00
193,80 15320,00
¢.00 656,00
c.10 0,00
C.10 0,00
C.40 0,00
¢.0¢ 130,00
1,50 80,00
1,10 0,0¢
C.10 0,60
C.5€C 0,00
C,i0 0,00
C.10 n,00
.00 230,00

15¢, I8,

3332,

PIGCF

C1Fs  BUCUMTY 29, 190
BUPSTATICNG ]

TCTL FOR 8P,

00,00

1679,80
#86,00

f,10
0,40

0,10
220,00



€9-Y

PRCJECTY ACIT RIIN PRCJIECT (APR) ARED:  UPPRE TBLAMND LAKRF (3%)

SIATICHY VICRARINONE PASIN, TURK'S RCLY) DPETN 19,08¥ (254)
SAINPLER TYPRg VN CORM GPAB ()))

NUMPEP CF PEFLICITES ] PIELC RICICGIBTY FRANK PORRIE (69)

NCTES 10 P DISCHFETE (19)

RAM CATA 1ARLES

181 LEVEL SNEPERENCE
INC LEVEL PEFERENCE
GEMUS/BPRCIRS

CHLORCENYTA
vCLvcCaLES
PECINCMCNAS 8P, (460)
CHLCECOCCCALLS
SCHRCEDFRIA BETIGERA ()06C0)
SRFAEROCYSTIA SCHACETERI (13170)
ELIXATOTHRIX GELATINCSA (2147C)
CRCCCCN]IALES
COroGONIUN (25)300)
TYICRIFRIBLES
STFAURASTRUN GRACILE (31110)
CRYPICPRYIA
CRYPICMCNACACEAL
PRCDOFPONAS PINUTA (60410)
CHRYSCPEYITA
PPYIVMEBIALRSE
CHEYSCCHROMULING PARVA (€3130)
SACILLARICPHICEME
CENTPALRS
CYCLCTELLA BTELLIGERA (64130)
CYANGPHYTD
CCILLAICRIALES
CSCILLATCRIA 8PP, (91200C)
NCSTCCALES
RAEHICICPSIE CUPVATA (97CCO)

TOTAL PCP 1t BFECTES PY REFLICATRY

TOTAL PCR 2 REPLICHTES, 11 SPPCTYES:

PEPLICATES

ar L » 8l [~

¢,00

20,00
$06.00
33e0,00

0,00
¢.00

200,00

12¢,00

6¢,0C

c.00
14¢,00

(] | 198

4800,

coin

s

[ 11|

Cotry  AUCUAT 27, (90)

BUPBTATICMY

10181 FOR 8P,

0,10
20,00
900,10
360,00
8,680

200,00

t20,60

40,00

0,20
140,00



vS-v

PRPCJECTY  ACIC ROIN PPCJIFCT (0F) ARERy  UPPEPR TALAND LaKF (2%)
STATICNY PICRASINOME BABIN, TURK'S BCLY) DFPTH 18,8V (234)

SANELER TYEE) VAN COPN GPAR (1))

NLvRER CF PRFLICITES ] FIELE BICICCIBTY USGS SAVFIING CFEW (H0)

NCTE) NCT APFLICABLE (O)

RAW CTATA TARLEE

18T LEVEL REPERENCE

200 LeviL PEFVERENCE FIPLICATPS
GEAUS/8PECTES
CHLORCEFYTA
VCLVCCALES
PECINOPCNAS NINUTISALIVA (461) te 2 24¢,00
CHLOFCOCCCALES
SOFRCEDEPIA BEIIGCERA (10€00) te 3 qc,00
SFFAEROCYSTIS SCHRCEIFRI (13170) te 2 ec, o0
KIECHNERIELLA 8PP, (1406C) 1« 2 s¢,00
DICTYCSPFAEPIUM EHRENBERGIANUY (§726C) 1« 2 c.00
ELARATOTNRI® GELATINCEA (2147¢C) t e 2 $499¢,00
cecceCrIaLES
COLOGCNIUM (25300) 1« 2 c,00
TYCNE¥RIALES
COEMARIUM 8PP, (293209 1« 2 c.00
CRYPIOFFYTA
CRYPICMCRADACERE . )
CPYPICMCMNAS EROSA (4191¢) 1« 2 1¢,00
PHCDOYCNAS INUTA (4041C) 1= 2 12¢,00
RATAPLFEHARICACENE
KATABLEPHARIS QVALIS (407009 1« 2 17¢, 00
CHRYSCEFYTA
OCHPCNCAADALES
COMRONONAS 8PP, (90120) 1= 2 1¢.00
PRYMAESIALSS ‘
CHFYSCCHRONULING PARVA (¢3130) 1« 2 €%¢.00
EACILLARICPHYCERE
NaVICULDCERE .
NAVICULA 8PF, (77%20) 1« 2 tc.o0
CYVRELLICESE
-CYNRLLLA SPP, (R1%00) 1« 2 20,00
NIT28CHIACEAE
NITZACHIA BPP, (04000) 1« 2 10,00
CYANCPHYT)
NCRICCALES

ANIBAENA 8P, (95C2C) 1« 2 18c.co

CONnTs

0,00

0,00
0,00
n, 0o
12.80
0,00

paGr

COTPy  REFTEMPRR 3, 190)
BUPSTATICNG [}

TC10L FOR 8P,

240,00
90,00
00,00
0,00
12,60

1498¢0,00
0,10
f,20
10,00
120,00

170,00

10,00

650,00

10,00
208,00

10,00

167,10



PECJECTE ACIC PIIN PRCIECT (AR)Y AREDY  UPPER 18TAND LAKP (39)
SIATICNG PICRASINSNE PASIN, TURK'S BCLY) DRETN 19,00 (2%4)

GMPLER TYFRY VIW CORN GPAD (1))

NUVRER CF PEPLICITES: 2 FIELL PTCICGIAT0  UBCS AAMPLING CPEW (80)

NCTRs NOT SPELICABLE (0)

RAW CATA TARIES

18T LEVEL RFPERENCE

NG LEVEL PEPRRERCE PEPLICHTES COUNTS
GFrUS/SPRCTIES
TOTAL FCR 17 8FFPCTES PY RFFLICATEY? 1t e 2 16€1C, a0,
TOTAL PCR 2 FEPLICATES, 317 SPECTES) 1669%C,

SG-Y

peCr 2

DATTe  SEEITNPEP ¢, 190)

QURBTATEPNG

1014L FOR 8P,



9G-v

PECJECTs ACIC RILIN PRCJIRCT (AR) MREAG UPPER IBLAND LIKE (2%)
STATICNY VICPABINeNE PASIN, TURK'S BCLY) DEPTH 18,00 (23%4)

SANELER TYFE) VIN COPN GRAB (1))

NuvPER OF REFLICITRE) 2 PIBLC BICICGI8Ts USGSE SAMPLING CPEW (8C)

NCTEs NOT AMPRLICABLE (0)

RAW CATH TARLEE

18T LEVEL REPEPENCE

INC LEVEL REFEREINCE REPLICATES
CEMUS/BPECTIRS
CNLCRCFRYTA
VCLWCCALRS
PECINCMCKAS MINUTISSINA (461) 1 2 ¢.00
CHLCRCO(CCALES
SCHROYDERIA SETIGERA (10€00) t = 3 0,00
SFEHARPOCYSTIS SCHRCETERT (13170) 1« 3 c.00
SELENASTRUM MINUTUMP (18032C) 1« 2 0,00
CICTYCSPHAERIUM ERRENBERGIANUY (17260) t e 3 €, 00
ELAXATOTHRIX GELATINCEA (21470) 1« 2 ¢.00
TYGNENRIALES
GCMATCZYGON NONCTARNIUN (29210) 1 3 c.40
STEAURASTRUM PAPATOXM (31340) 1= 2 .20
PYRRHOFNYTA
CINCRCWIAL
PEFCINIUM CINCTIU¥ (449520) LG | c,00
CPYPTCENYIA
CRYPICMCNATACEAE
CRIPIONRCNAS EROSA (47910) 1« 2 ¢,00
RRCDOVONAS PINUTA VAR, NANNCPLANCTICH (48430) 1« 32 6,00
CHRYSOPNYTA
PRYFMESIOLES
CHEYSCCHROMULING PARYA (€31)0) 1 €,00
BACILLAPICPHYICRAE
GCPPICNEVACERE .
GOPPHCNEPA GIBOA (00690 1 ¢ 2 €.00
CYVBELLICRAE
CYPEELLA MINUTA (91950) t e 2 C¢,00
NITZECHIACEAR
NTIZECHIA 8PP, (0400C) 1t 2 ¢.00
TOTAL PCP 1S SFPCIES PY REFLICATES LIC T | 1,

TOTAL FCR 2 REFLICATES, 19 8PFCIEO: $s591,

paget |

CaTly  BEFTFPIPRIR 24, 180)

SURSTATICNG

CGUNTS

170,00
an, o0
420,00
30,00
430,00
7720,00
10,00
0,00
0,00

660,00

10,00
10,00

93%0,

ICI0L POR B8P,

170,00
10,00
420,00
80,00
430,00
1720,00
10,40
0,20
0,60

20,00
10,00

10,00
10,00
30,00



APPENDIX C. ZOOPLANKTON COUNTS FROM FLAT TOPS LAKES SURVEYED DURING 1983.

A-57



86~V

PPOJOECTE ACHE RAIN PRCJECT (AM) ARER) NEC S ILBCN LAKE
ATATICN) RCUIDSETANT ) EHORES~-8L COVEy DEPPTIN 4,1¥ (231)

SAVMPLER TYPE) OC PICRO wISCONSIN NET VERTICAL 1TCVW 3,5 v (76)

NUVEER CF REFLICITES) | FIELL BICLCGIBTs BAPRY RALDIGO (21)

NCIP: NUPRER/V2 X 1000 (6)

RAM CATA TAPTES

107 LEVEL pEFERENCE

INT LEXRL PEPERENCE PEPLICATES
GENUS/BPICILES
CcLADOCEP
NCLCPEDIDAL
HOLCPEDIUM CIBBEPUNV (231722) 1 3
ccotoces
NELPLIVS (36020) 1« )
COFOFCITL DIAPICPUS (36039) 1« 1
CALANCOL A
DIAPIOPUS CCLORNACENELS (37039) 1t 3
rcIIFEDD
PRAICHIONIDALR
REFATELLA CCCHLEAPIO (354270) 1« )
SYNCFARTIDAE
POLYARTHRA 8PP, (359760) t « 3
CCNCCHILIDAR
CONOCHILUS UNICOPRUS (3846)) te 3}
T01aL FCP Y SERECIES BY REPLICATEY 1t )

T07AL FCP 3 PRPLICATES, 7 SPECIES,

(2 D)

1,

1939,

4466,

COUnTs

S,
se,
1,
2,

1209,

949,

1796,

te,
13,

a0,
7.
24,

(2110 |

JYCysT 2%, 190y
SUPSTATICNY

¢

1CI8L FOR B8P,

s,
%12,
J0,

79,

1379,



65-Y

PaGyY

PEOJECTe MCIC RIIN PRCJECT (AR) BPEAY  NRD NILSCN LAKE (2)) CATF)  dUCURT 29, t90)
STATICNY VFICLAKRE, TURR'S BOUY) DEFTH S0 (232) SUBATATICNG [
SAPPLERN TYPE: OC PICRC WISCONSIN NET VERTICAL TO® 4,9 » (77)

NUVRER OF REPLICITES) 3 FIZLC BICLCGIBTe BARRY PALEICO (21)

NCTES NUPRER/Y2 X 1000 (6)

RAN CATA 750LE2E

10T LEVIL PEPRMENCE

INC LEVEL PEVERERCE rEPLICATES COUNTS T0TI0L PR 8P,
GEMVB/8PRCIRS
cLADOCEPD
ROLCFERIDAE
HOLOPEDIUN CINBRRUY (31722) 1« ) 13, ., 1. .,
ccreroth
NELPLIVE (36020) 1t 3 109, 17, te, e,
CCEOPBITE DIAPICMPUS (16CIY) te ) 1€, 2, 10, 100,
CALMNOICA
CI)PIONUS CCLOMACENSIS (170%9) 1) 7, 21, 1. 7.
scrIre®™
CRACHIONIDAE
REFATILLA CCCHLEAPIS (54270) 1t 3 1232, 1491, 150}, 907,
SINCFALZIICRE
PCLYAPTHRA 8PP, (99760) te ) 1. 14, 6, 21,
CCPCCHILIDAE
COMOCHILUS UNTCCRNUS (35648)) 1« 1) 589, 827, a6, 1544,
TOTAL PCP 7 SEECIEE Ry PEFLICATEY te 1 19¢7, 2121, 2219,

TO1AL FCP 3 PEPLICATRS, T sPICIEM) 8413,



09-v

PIGY 1

PROJECT) ACIC RIIN PRCJIECT (AR) APERg  NED WILSCN LBKE (29) ChTP e  AUCURT 2%, 190
STATICNY PFCUIDLETIANT ) SPQRESeN COVEy DEPIN 2,3¥ )(2))) SUPBTATICNY [
SHMPLER TYFE) OC PICRC WISCONSIN NET VERTICAL TCw 2,0 » (7))

NUMEER OF PEPLICITESY ) FIELTE BPCLCGIS8Ts BAFRY BALDICO (21)

NCTES NUPRER/V2 X 1000 (6)

BAW EATA TAPLEE

1807 LEVEL REPEpENCE

INC LENRL REPERENCE REPLICATPS COUNTS TC18L FOR B9,
GEMVE/BPRCTES
CLACOCERA
FCLCFPEDIDAR
HOLCPEDIUM CIBRERUP (31732) 1t = 1, 6, q, 193,
corepoth
NATPLIUS (36020) te 4, ), ", 230,
COFCPCLITE DIJPICYUS (36013Y) 1« ) 2, 12, 70, sS4,
CALANCICS :
BLIPICHUS CCLORACENSIS (37099) 1« ) 3. 19, 20, 4,
RCTIIFERD
BRACHIONICAL
FEFATELLA CCCNLEAPIA (54270) {t =) 79¢, . 968, 1872, 398,
SINCHATTIOAE
PCLYARTHRA EPP, (355760) 1« ) 8, 9, 1. 19,
CCHCCHILIDAE
COMOCHILUS UNTICCRANUS (8646)) 1) 1. roR, se9, . 2184,
TOTAL fCP 7 8FeClES PY REELICATEY 1«3 1e72, 1907, 2271,

TO01AL PCP 3 PRFLICHTES, 7 SPECIES: sesy,



19-v

[ 211

PPCIECTY  ACIE RIIN PRCJIRCT (AP) ARERg NED SILOCN LAKRF (29%) DATIPy  AUGUST 29, 1%0)
SIATICNE 100V CPPSHOREZeM SMNALLON CCVE) DEPTIH 8,0 (234) AUPSTATIMNY 0
SAFPLER TYFEY 0C PICRC WISCCNSIN AT VERTICAL T0W 4,9 » (77)

nuvper CPF PEPLICITES ) FIELC BICLOGISTy BARRY BSLNICO (21)

NCTIER  NUNPER/¥2 X 1000 (6)

PAW DATA TARLES

18T LEVEL REPERENCE

INC LEVEL REFERENRCE RFEPLICATES CONNTS 0101 POR 8P,
GEMYB/BPRCIES
cLacocira
FOLCFPEDIDAR
HOLCPEDIUN CIBRERUM (31722) te ) 12, 2, 18, 4,
DAPHNIE)HE
CRENNIA PULEX (21790) te 3 0, 0, 1. 1,
CCPEPOLA
RELPLTIUS ()6020) [ IC I | 14¢, 102, 108, 98,
CCFOPCITE DIAPTICPUS (36019) 1t ) 13, 10, e, ",
CALAKOR S
CLIPTCMUS CCLOPMACENSIS ()7059) 1« i¢, ), I8, 9,
RCILIFERD
eEpCHICHICAR .
KEPATELLA CCCHLEARIS (394270) 1« ) 1440, 1884, 1892, 4964,
SINCHAETIDAL
FOLYARTHRA 8PP, (53760) 1« ) 3, 12, 9. 24,
CCPCCNLLITAE
CONOCHILUS UNICCRNUS (3646)) t =3 11¢, 390, ), 0,
TOTAL PCR # SFECIES PY REPLICATE® 1 3 192¢, a1, 1992,

TOTAL FOR 3 PEFLICHTES, 8 sPrCIES) €121,



29-v

paGe g

PROJECTs ACIE PRIN PRCJIRCT (AM) ARED: CYSTER LOAKF (24) catfy  aUCUST 23, 190)
8TATICNY QECUIDLETANT ) SNOREAN® END) CEPTH 3,00 (241) SUPSTATICNY v
OAPPLER TYFE: O( WICRC WISCONSIN NFT VERTICAL 0% 3,3 ¥ (76)

NUVERER CF REPLICPTES) ] PIELC ®DCLCGISYy BIPRY PALDICO (21)

NCTIEY  NUMRER/P2 X 1000 (6)

RAW CATA TRRLED

18T LEVEL REFRRENCE

INC LEVEL PEFRRENCE PEPLICATES COUNTS TCIAL POR 8P,
GEMNUS/8PECTIRA
CLADOCEP
UIPHNIEIE
CRERNIA PULEX (21790) 1« 3 0, s, 8, 22,
ccPIroLa
NELPLIUS (38020) 1 ¢ ) T, 187, 140, 998,
COFCPRITL DIAPICIUS (3601%) te ) 18, 8, “"”, 1)0,
CALANCICA
C1IPIONUS CCLOMACENSIS (370%9) 1 ) S, ., 18, . n,
CLIPICMUS SHOBHCNE (37061) 1« ) 1. 0, 0. 1,
APPRIPCED
L1 EME
HYJLELLA AZTECA (41060) 1« 3 1. 0, 0, 1,
ROTIPERD '
SPACHIOMIDAL
KEFATELLA CCCHLEARIS (34270) 1« 1) s, 134, 107, 328,
sINCrARIIONE
PCLYARTHAA 8PP, (935760) 1« ) 1, 1, C, %,
cCcreCHILID M
COrOCHILUS UNICCRNUS (3646)) 1« ) ", 57, 17, 129,
TOTAL FCR 0 SEPCIES PY REFLICATE: t« ) 032, "9, 327,

TOTAL FCR 3 PEPLICATES, 9 aprcres 1C2e,



£9-v

S1at1ICNs
SAPPLEF TYPI)Y
NUMRER CF REFLICITRON 3
LIg{ ]

PFOJECTI ACIT RIIN PRCIRCT (#P)
ECUIDBETANT 3 SHOREE-E8E CCYEp DEPTH 3,50 (242)

9C PICRC WISCONSIN NUET VERTICAL 106 2,0 ™ (7)9)
FTIELL BRCLCGIAT

NUFRER/PD X 1000 (6)

1817 LEVEL PEPEIRINCE
INe LEVEL REFERERCE
GENUB/BPRCIES

cLapoCEra
DAPNHNIDIE
CIENNTIA PULEX (31790)
coptrol)

NNLPLIVUE €36020)
COFOFCIIL DIAPICFUS (360)%)
CALMCICA
CIsPIONUS CCLORACENSLIS (17099)
DLIPICHUS BNOBRCNE (370681)
APPRIPCEA
TALITIRDCAR
WYPLELLA AZIRCA (41040)
rQTIFEPA

BRACRIOMICAR

REFATELLA CCCHLEMRLS (54270)
SINCHARTIICHE

POLYARTHRA EPP, (99740)
CCNCCHIL IDAE

COMCCHILUS UNICOPNUS (35648))

TO0TAL FCH

TOTAL PFCH

3 PRFLICATES,

APEAs CYSIER LAKE (24)

BARPY BBLDICO (21)

RAW TATA TARLES

9 SPECIES °Y RFPLICATEY

9 APrFCIEOY

PEPLICITES

%,
11,
19,
13,
C.
C.

1ne,
1,
3,

110¢,

COUNTS

¢,
240,
ss,
12,

o,

27,
1.
ss,

618,

eage g

CHIFy  BUCUST 23, 190)
AUPSTATICM ¢

1CI0L OR 8P,

L 1?2,
263, 190,
", 161,
12, 38,
1, 2.
1, 1,
i3, 120,
o. ‘U
9, 128,
093,



v9-v

PRCJIECTY ACIC ROIN PRCJECT (AP) APERY UPPER TSULAND LARF (25) DAIF  BUGUST 27, 198)
STATICH; ECUTDIETANT 3 SHORES<wNN COVESDEPTN 3,30 (281 SUBSTATICNY 0
SAFPLER TYFRs OC PICPO WISCCNOIN NET VERTICAL 10 3,0 v {7%)

NUMRER OF RRPLICATES ) FIELC PICIOGISTs BARRY BALDICO (21)

NCTIEY  NUNRER/M2 X 1000 (6)
RAN CATA TAPLES -

18T LEVEL PEPERENCE

INC LEVEL PEFERENCE REPLICATES COUNTS 1CIsL FOR 8P,
GErvg/sPECIES
CLADOCERR
CAPRNIDIE
CEFICCAPHNIA QUADPARGULY (3201%) 1 = 3 1. LY S, 14,
cceeroch
NALPLIUS (36020) 1« ) 1. 1, ¢, .
COFCEDITE DIAPICMUS (26019) 1« 3 Ce 0, 1. 1,
CALANCELA
DIIPICHUS APAPARCENSLS (17060) 1« 3 2, 1. 2. s,
ROTIFERA
BFACHIONIDAR
KEFATELLA CCCHLERMNIS (94270) 1 3 C, 1, 8, 8,
KEFATELLA QUADRATA (5430C) te 3} C. 1, 0. !,
SINCPATIIDME
PCLYAPTHRA EPP, (39700) 1« 3 F 6, LI 16,
CCNQCHELIDME
CCNOCHILUS UNICORNUS (36463) 1« ) 135, 22, 49, e,
TOTAL FCP 8 SFECIES Y REFLICATED te 3 23, 39, 10,

TOTAL FCR 3 PEFLICATRE, 0 SPFCIES: 133,



§9-v

FICr

PRCJECTs ACIE RIIN PRCJIRCTY (AP) AREBy UPPEF TSLaAKD LaNe (29) DAIFs  AUGUET 29, 190)
STATICNG PICHAY INPLON TC ISLANCy DEPIK 3,90 (232) SURBTATICN? 0
SAFPLER TYPEs OC YICRC WISCONSIN NET VERTICAL T0W 3,0 ¥ (79)

nevetp OF PEPLICOTESS 3 FIELL BICICGLISTY BARPY BALDIGO (219

NCTE0  NUMRER/P2 X 1000 (6)

RAN CATA TaBLEE

181 LEVEL PEPERENCE

2% LEVIL REFERENCE REPLICHITES coUnTS TCI8L FCR B8P,
GErVE/BPECTIES
CLADOCERD
CAFNRIDIR
CAENNTIA ROSEA (31749) 1 ) Co 1. 0, 1,
CEFTOCAPHNTS QUACPANGULA (320783) {1 7. i, 1. 39,
CHIDCRILAR
CHYICOPUS SPHAERICUS (3)200) 1 ) C. 0, 1. 1,
cortroc)
NAUPLIUS (36020) 1« ) 1. 0, 1, ?,
COFCPCITE DIAPICYUS (360)8) 1« ) 1. 1, 0, ?.
CALANCRL
DLIPPICNUS ARAPAKCENSLIS (37060) 1« ) ¢, 12, 13, M,
rctrireed :
BRACNIONICAR
REPATELLM OCCHLEARIS (94270) 1« ) R an, 1, 4,
KEFATELLA QUADPATR (S543CC) te ) Co f, 1. L
SINCRAEZIIDAE
POLYARTHRA 8PP, (93760) 1 ) aQ, 102, 92, 196,
CCACCHILIDAE
COMOCHILUS UNICCPNUS (3646)) 1« ¢, 209, 122, L1 LI
TOTAL FPCH 10 SPECIES PY REFLICATES 1= 3 12¢, 81, 1,

TOTAL FCP 3 REPLICHTES, 10 8PFCIES: (11



99-v

RAV CATH TAPLES

18T LEVEL REPERENCE
aNC LEVEL PEFERENCE
GEMNUB/BPECIES

CLADOCEPA
CAPHNIODIE
DREHNIA POSEA (01749)
CEFIODAPHNIA QUACRANGUL)Y (320739
cortroch

NELPLIUS (36020)

COFCPCITE DIAPICPUS (36039)
CALANCRTA

CLAPTONUS APAPANCENELS (37060)

rRCTIFEMR

BRACRIONIDAR

REFATELLA CCCRLEARIS (94270)

KEFATELLA QUADRATA (5430C)
SINCHARTIONM

PCLYARTRAA 8PP, (359760}
CCNOCHILIDAE

COMOCHILUS UNICORNUS (3846))

TOTAL fFCp 9 SFECIES Py REFLICATES

TO0TAL PCP 3 REPLICATRS, 9 SPECTIESY

PEPLYICATES

PPOJRCTE ACIC RIIR PRCIRCT (AR) AREA)  UPPER TBLAND LAKE (29)
SIATICNS PICHAY ISLANC TC 2NC PT,o8M EHOREs CEPIW 7,3v (23))
SAFPLER TYPED OC PICPO WISCONOIN NET VERTICAL TCW 6,0 ¥ (70)
NUNBER OF REPLICITEDY 3 FIELE BICICGIBTe BARRY BMLDICO (21)
NCTE3 NUNPER/M] X 100C (6)

17,
i,

1.
"%,
e,

€8s,

counTs

2,
19,

12,
9,

181,

Q.
0,
23,

0,
9.2,
e,

40,

pacr g

cAIFs  BUCUBY 27, 190)

AUPBTATICNG

1CI0L FOR 8P,

ss,
t.

237,
219,



L9-Y

paGe 3

PPOJECTY ACIC ROIN PRCJIECT (AP) AREA) UPPEF TYSLAWD LARPF (29) DATPy AUCURT 2¢, 1909
STAYICNE  PICR2ABINeNE BABIN, TURR'S BCUYs DUPTN 18,8v (254) SUPBTATICNG (]
SANPLER TYPRY OC PICPRC WISCONSIN NET VERTICAL 10V 14,0 ¥ (79)

NUPREP OF REPLICITESY 3 FIELL BICICCIETe PRARPY RALDIGO (21)

NCTRe  NUMRER/F2 X 1000 (6)

RAN CATA TARLES

10T LEVEL PEPERENCE

INT LENRL PEPRRENCE PEPLICATES COUNTS 1CIAL PP 8P,
GEAUS/BPECINS .
CLADOCEPA
carnntoat
CRAENNTIA ROSEA (91749) te ) 19, ., 1 B Jo,
CEFICTAPHNIA QUATRARGULE (3207%) LI ) LA ", ?), 2en,
cceeroth
NATPLIVE ()6020) 1« ) 19, 12, 6. 87,
COFCPDITE DIAPTICMUS (160)39) te ) 13, 16, ). .
CALAKCLETA
D1IPIONUS APAPARCENSIS (37060) 1« ) 173, 169, 119, 01,
RCTIIFERD
BPACNION IDAR
REFAITLLA OCCHLEARID (34270) 1« ) C, 4", Ja, 8,
RESATELLA QUADRATA (85430C) {3} 64, 168, 1%, 367,
ASPLANCENICAR
ABFLANACHNA PRICECNIA (S9660) 1« ) 0. L 0. .,
SYINCEARTIICAR
POLYARTHRA 8PP, (93760) te 3 1¢, 20, te, 9,
TESTUOINELLIODAL
FRLINIA TERPINALLIS (S5606%) 1 3 3, L 19, 0,
CCACCHILIDME
COMCCHILUS UNTCCPNUS (96461 1« ) 4, 179, 141, 939,
TOTAL PCP 11 SFECTIEE PY REPLICATES 1« 3 €38, 131, 11,

TOTAL PCP ) PEPLICATES, 11 BPECTIES: 19%¢,



APPENDIX D. RAW QUANTITATIVE INVERTEBRATE SAMPLE DATA FROM COLORADO
FLAT TOPS STUDY LAKES, 1982,

A-68
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(17 |

PPOJRCTs ACTE PAIn PRCJRCT (AP APEAY NED NILACN Lawg (29) OATEY  AUCUST 17, 802
SIATICN; RCUICICTIANT 3 SHORES<SL COVEp CEPTIN 4,V SURETATICN, 1
SAMPLER TyYPEs ECKVAN CRECGE PCITOP CRAD (680)

NyreER CF elFLICATEND 2 PIELT RICLCGIStTe wRE WINNEY (9)

NCIZs %03 APFLICARLE (O)

RAN DATA Tastes

10T LEvEL PEPERENCE

NG LeVEL REFRRENCE reeLicaTES counts TOTAL POR 8P,
GENVO/BPECIES
pieitmd
CRIPCNCIIDAR, B«FANILY TANIPCTINAL
PRCCLADIVS 8P, (10990) 1« 2 3, 2, 6,
CRIPCHOrICAE, TRIBK CHIPQNOPIN]
CHIRONONUS 8P, 1§ (1229%9) 1« 132 1€, L 19,
CRIPTOCHIRONONMUS gP, (12390) 1= 2 1. 0. 1e
PAGASTIELLA B8P, (1123%0) 1 e 2 . 0, 4,
CLIDOPLLPA §P, (13400) 1= 2 q, 2, 2.
CHIRCNONI0AR, TRINE TANYTARAING
CCPYNOCEPA BP, (13900) 1« 2 ., 19, .,
LEMZIFLLA 8P, (1)990) 1« 2 18, 18, ",
osTeaCCcLY
CYPRIDAY
CANDCNA B8COPULOSA (33600) 1« 2 22, 8, o,
oLICOCHART S
NalClICAR
UnCInALS UnCInNATE (359029) 1« 2 L 0, LI
LUPBPICLLIDAR
LUYBRICULIDAL « ALl (99040 1 2 S, 3. 0,
TuerrICiCtat
IMPATURE TUBIPICIpAR = W ,C,CoC, (€0000) fe 2 8, 4, | S
TEYaTURL TURIPICIDAE » W ,C,C, (00010} 1« 3 1, 0. 1o
LIFNCDRILUS HOFPPYg18TER] (BPIPALTIS FCAV) (60020) 1 2 2, 0, 1,
PLLECYPCED
SEHAEPIIDAL
PreEICIUN 8P, (69029) 1« 2 “, ), ",
TOIAL FCe 14 SPECIES BY REPLICATEY 1« 2 120, 113,

TO1AL FOp 2 PEPLICATES, 14 8PECIESY 41,



0L-v

FIFLE BICLCGTETE WEE RINNPY (9)

RAW CATA 1APLEE

10T LEVEL REPEPENCE
N LEVEL RPEPERENCE
GENUS/sBPECIRY

pIrTIEM
CRIPCNOPICAR, SoFAFILY TANYPCCINAE
PRCCLADIUS 8P, (109%0)
CRIPCNOPICAE, TRIRE CHIRONCHIN]
CHIPONOPUB 8P, 1 (12299%)
CRYPIOCHIRONCPUS sF, (131%0)
PARUCOCHIRONCRUS 8P, (122%0)
PACASTIELLA 8P, (113%0)
CLACCPELPA 8P, (13400)
CHIPCNOP ICAE, TRIBE TANYTARSIN]
TANYTAREUS §P, (13700)
COFYNOCERA 8P, (13900)
LEMZIELLS 8P, (11e90)
CHIPCNCPINAR, S<FAF CRYNOCLACIINAE
SYMNCRTIHCCLACIVS 8P, (1601C)
COTRACCES
CYFRICAL
CAKCCNA SCOFULOSBA (33600)
0LICOCHIETA
Nalcican
UNCINALS UNCINATS (359029%)
LurepIClLICAL
LUPERICULIDAE « ALl (9904C)
fuetriciIcHt
INPATURE TURITICIEAR « b,(,C,C, (600COY
LIPNCCPILUS HOPRPEISTER] (BPIRALIS FCRV) (60020)
NIRUDINER
GLCSsIPECHITIDNE
MELOPCELLA BTAGNALTS (62¢10)
PRLECIPCDS
SPEAERITIDAE
PIEICIUM B8P, (6802%)

PEPLICATES

- e\ -

- - -

PECJECTs ACIL RpIn PRCJECT (D) MREAg NED WILSCN Lamr (2))
ST1ATICNG  WICTLAKE, TURK'S MOUYs CEFIN S,3»

SIFPLER TYPR: ECKMAN CRECGE PCYYCY GRIP (60)
NUPRER CF REPLICITESY )
NCTE: NOT APFLICARLE (O)

COUNTS

13,
2,

17.
2,

s6,

C.
LI
14,
L

Co

8,

Pact g

DATEY  PUGUET 19, 1902

SUPSTATICNG

1CTAL FOR 6P,

78.

19,
13,
9.
10,

2,



PROJECTY ACTILE PRI IN PRCJIRCT (pP) ARPAY NEC WILSCM Lave (32))

S1211CNe  PICLAKE, TURK'S POUYy CEFIN 8,3V

SAVPLER TYPE: QRCKPAN CRECGE PCTTIOF CRIE (60)

NUNRER CP RUFLICHTEDY ) FIPLE PICLCGTIST) WES XINNEY (B)
NCTRe  WOT APRLICARLE (O)

RaWw CATA TADRLES

187 LEVEL PEVEPENCE

INC LEVEL REPERENCE RRPLICATES
CErUA/SPECTES
TOTAL FCp 17 SFECIES BY REELICATES 1 )

TOTAL fCp ) PEPLICATRE, 17 BPRCIEEY

L=

292,

s59¢,

CrUNTS

100,

Pact 2

CPTEY  AUCUST 19, 1902

BURATATICNY

2

1cT0L vOR 8P,



aL=v

ACIC RAIN PROJECT (AR) AREMY
‘CCICI01ANT ) SHORES-n COvey CLEPIN 2,9
ZCRvAN CREDGE PCTTOM GRAR (60)

FIELL PIOLCG18Yy

PROJEC T
STaTIONY
SMVPLER TYIPEY
NUFQER OF PERLICHIEOY ]
NCTE1 NOY PPFLICARLE (O)

NEB XINNEY (9)

RAW CATA TABLES

187 LEVIL REPERENCE
ane LEVIL PEPEAENCE
GENUg/8PICLES

v1riERp
CHIPCROYIDAE, S=FANTLY TaNyPOLINAE
PRCCLADIUS 8P, (10990)
CNIPCNOYIDAR, TRIBE CHIRONCHIN]
CRIPTOCHIRONONYUS 8P, (12190)
PAGABTILLLA 8P, (1338¢)
CNIPCNOP IDAE, TRIBE TARNYTARSIN]
COPYNOCERA 8P, (13900)
LEFZIELLA 8P, (13990)
cetraCOLH
CYPRIBAR
CARDONA S8COPULOSA (33600)
OLIGOCRARTA
NAlCICAR
UNCINALS UnCINATA (99028)
LUPRPICUL TDAL
LUPDRICULIDAE o AL (9904C)
tusIrICICAL
IPvaeu™E TURIFICITAL « ¥,(,C,C, €§00C0)
LIYNODRILUS HOPPPEIgTER] (3pInAllg POR¥) (60020)
ERCNYITIRARIDAR
ENCHYTRARIDAR « Agl ¢61000)
pELRCYPOLH
SPHRENIIDAR
PLlglDIuP 8P, (68038)

TOIAL FCr 12 BPECIES BY REPLICATTY

TOTAL FOp 3 PEPLICATES, 17 8prCIFSy

rEPLICHTES

- e

NED MILACN LAKRE

- - At o -

€1y

3,

84,

11¢,

counts

80,

e

DATES AUGUST 17, 1902
SUSBTATICNg )

T0TAL FOR 8P,

0. ’.
o. ‘.
1 9.
. 7.,
0, Te
a0, 20,
4, 12,
4, 11,
’. ’0
0, Le
56, 143,
113,



€LY

PPOJUECT: ACIC RILIN PROJECT (AM)

STATICN; t00M CPFOROREeN SHaALLEW COVEy DEPIN §,00
SAMPLER TYPEs ECRwAN DREDGE POTYION QRAR (60)
WUNGQER CF PEPLICATES) ) FIPLD BICLCGIAT,
NCTIE) NOT 2PELICABLE (O)

AREAY

nga RINNRY (3)

RAN CTAT) TaDLUS

187 LEVEL REPERENCE
anC LEVEL PEPERERCE
GEMUB/BPECIES

LT
CHIPONOYIDAR
CHIRGNOMIOAR (ALLY (10910)
CHIPCNOP ILAE, S=FANILY TANYPOLINAL
PACCLADIUS 8P, (10990)
CRIPCNOP JDAL, TRIAE CNEIRONCHING
CHIRONONUS 8P, 1 (12298)
DICROTENCIPES 8P, (12410)
PAGASTLIELLA AP, (13350)
CLADCPELPA 8P, (13400)
CRIPCNOP ICAE, TRIBE TANYTARSIN]
COFYNOCEPA §P, (13900)
LENZTELLA 8P, (12990)
CEPMICPCGCNICAE
PALPCHMYIN 8P, (18030)
O8TRACOLA
CYIFPRIDAL
CapDoma 8COPULOBA (33640C)
OLIGOCRAEIA
malnloxe
UNCINALS UNCINATA (95902%)
LurFerICtLIDAR
LUYBRICULEIDAR « ALL (9904C)H
TURIPICITAE
IMPATURE TUBIFYCIDAE = %,C,C,C, (800C0)
LIPNCDRILUS NOprry1STERY (BPIRALIS FCRM) (60020)
PELECYPCOR
SPHARPIIDAL
PIEIRTUN BP, (635029)

TOTIAL ICe 13 BPECIES RY REFLICATLM

TOTAL ?0p } PEPLICATES, 19 SpeclES?

PEPLICATES
1« )
1 )
te 2
{1« )
t« )
f e 3
1« )
{1« 3
1 ¢ )
t o
1 3
1« 3
1« )
1« )
{1 3
t s 3}

MEC WILSCN LARE (2))

137.

184,

counts

o,

s,

7,

60,

160,

PAGE

DATES  AUGCUST 19, 1992
SUBSTATICN, q

TCTAL 0 00,

144,



vi-v

Fage

PROJECT: ACIC RaIn PRCJRCY (MP) MREAL CYSTER LAKE (24) CATEY BUGCUST 1n, 1902
STATICNG EGCUICIETANT ) SHORESenn ENC) CPPTH 3, 0N sURBTRTIICM) 1
SAPPLER TYPE) ECRPAN CRECGE PCTIOV GPOP (6C)

NLeaEe CF REFLICHTESN ) FIELE PICLCGTIETS WE8 WINNEY (%)

NCTES  NOY BPELICHELE (O)

PAW CATA TARLES

187 LEVEL PEPEAENCE

InT LEVEL REFERENCE REPLICATES coUNTS : 1CIaL vOP® 8P,
GEANUS/BPECIES
CPHEPEREPIEND
CAENIDAR
CAEN]S 8P, (2710) 1 3 S, 19, 20, o,
plp1ERa
CHINCHOPICAR, SePANILY YANYPCLINME
PRCCLADIUS 8P, (109%0) 1= ) 19, . 19, 74,
CHIPCNOYIDAE, TRINE CHIPONCNIM]
DICROTENCIPES 8F, (12410) 1« 3 3. 12, 4, 49,
VICRCTIENCIPES SP, 1 (12%2%) 1« ) 4, 10, LN 20,
POLYPEDILUM 8P, (12601) 1 e ) 1, | 1% 1o L 8
PSRUDOCKIRONCNUS 9P, (1)279C) 1t ) 63, ®, 70, 102,
PACASTIELLA 8P, (1)3%0) 1 ¢ ) ", 93, 0, 200,
CL2DCPELVPA 8P, (1340C) 1« ) 1, - 0, 0, 1,
CHIRCROrICAR, TRINE TANYTARSINY
TAKYTAPSUS 2P, (13%0C) 1« 3 ’, 11, 9, 20,
LEMZTELLA 8P, (1)9%0) te ) Co 2, 0, 2.
CERAICPCCONIDIE
PALPCHYID 8P, (10030) t« ) 12, 2, 10, 24,
coLgortem)
CYT1IECICAE
HYTROPORUS B8P, 1 (20460) 1« 3 1, 0, 9, 1,
CLADOCEPS
stcIcAt
LATONA SETIPER) (y1608) te ) 1, 0, C, t,
GateACCta
CYFPRICAR
CANDCNA 8COPULOSA ()160C) 1 ) 1, 0, 0, te
AVPNIPCES
1L1TIP100E
HYPLELLA AZTIVPCA (41080) 1« ) 16, 15, 12, 4y,
RENATOL)
NEFATCODA = ALL (90610) 1 ) 7. 0, 1c, 17,
oL1GaCHIEIA
NAIFRICAR

UNCINALS UNCINATA (98029 1« 2. q, 1e, M,



SL-Y

PRCJECTE ACIC POIN PRCJECT (OP)

ARFAY  CYSTER LAKE (20)

83AT1ICNY  RCUICIETANT ) BHORESonk ENT)y CEPTH 3,.C¥
SANELER TYPR: RCRWAN CREFGE pCYTOV GRAP (40)

NUveLE CF PEPLICATESY 3
NCTE) NOT APELICAPLE (0)

18T LEVEL PEPERENCE
INC LEVEL pEPERENCE
CErug/sepeCIES

oLicoCraRYS
tuerricicas

F17LC PICLCGISTY

WE8 RINNRY (9)

RAM CATA TAPLES

INPATURE TURLIPICICAME o &,0,C.C, (600CO)
TPRATURE THRIFICICAR o % ,C,C, (60010)
JLYCORILUS 1EMPLEICN] (6C030)

ENCHYTRILIDAR

ENCHYTIRALIDAE « AL (63000)

RINUDINES
EPPCROELLIDAR

NEFNELOPO IS OBSCURPA (62522)

GLCASIPFCNIICHE

CLCOQIPHCNIA COPPLANDTA (62590)

reLecyoce)
SPHAEPIICAE
P1e3pIUN 8P, (65039)

TOIAL $C» 34 BRECIES BY REPLICATER

T01aL FCo

) PEPLICHTES,

24 gpECIESY

PFPLICATES
1 3
1 3
1 3
1 3
1 ]
1 3
1 3
1 3

2.
2.

“,

%3,

0,

COUNTS

92,

Pact 2

CATEY  AUGUST te, (902

SURSTATICNG

1,

343,

TCTAL rOR 8P,

2,
4,
18,

S.
4.



oL-¥

PaGt 1

PRCIECTY ACIC RIIN PRPCJECY (2P AREAY CYSTER LAKE (24) DATES  AUCUBT 318, 3902
SIATICNT ECUICIETANT ) SHORESe-p8g COVEy DEPTH 7,8V¢ SURBTATICNG 2
SHVPLER TYFRy EBCKWAN CRECGE BCTICM GFAER (60)

NUVMBER CF REPLICHITESY ) FIPLC PICLCGIATY WES WINNEY (9)

NCTZs  MOT APELICAPLE (O)

PAW CATA TAPLPS

18T LEVEL PEFPRRENCE
2nC LEVRL REFRRENCE RFEPLICHTES counts 1C1I0L FO® 8P,
GEnug/8PICLES

EPREVERCPIEM)
BARTICAR
CALLYPARTIS COLCRACENOIS (1712) 1« ) C, 0, 1, 1,
cangeal .
CAENIS 8P, (2710) 1« 3 1, L 14, 19,
DIPIEN)
CHIPCNOFITAE, 8=FANILY TANYPCLINAEL
PRCCLADIUS 8P, (109%0) 1 e
CHIPCNOY ICAE, TRIBE CHYRQNCPIN]

-
~-
-
~
~
3
L]
)
L3

ad,

CICRCIENCIPES 8P, (12410) 1« 3 3, a9, 24, 2.
VICRCIENTIPRS 8P, 1 (12%2%) 1 S, 2. 2. .
POLYPEDILUM 8P, (12401) 1« ) C, 1. C, [
PBRUDOCHIRQNOMUS 8P, (132%0) t e 2 196, . 192, 19¢, 49,
PACASTIELLA &P, (1)3%90) 1« ) 8¢, sy, 4, 184,
CLACOPELVA B8P, (13490) 1« 3 c, 0, 2. 2,
CHIRCNOMIDAE, TRIBE TANYIAROIN]
TAITARBUS 8P, (1370C) e 13 14, 18, 4, .
LEMNZIELLD 8F, (13990) 1 1 C. 3, 1, 4,
CERPICPCGENIDAE
PALPCMYIAN 8P, (10030) 1 3 6, ), 9, 10,
APPHIPOLA
TaLTIRICAR
HYPLELLA AZTECHA (41060) {1« 3 1, q, ¢, 9,
NEMATOED
NEFATODA = BPLL (%061C) t e ) S, 3. 2. 10,
OLIGOCHAPT)
NAITICAE
UNCINALS UNCINATA (9902%) 1 e 3 C, 4, 1, s,
LUPREICULIDAE
LUVERICULINAE o ALL (9904C) 1 3 C, 0, 11, 111,
TURTPICIDAE
1PYATURE TURIFICICAR <« »,C,C,C, (600C0) | SRC T | 1 0, 2, 3,
IMVATURE TURIFICINAE « »,C,C, (€0C10) 1« ) 1 4, C, s,
TLYORPILUS TEMPLETCNT (60030) 1« 3 1, o, 1, 4,



LL-v

PPCIRECTY ACIL RIIN PRCJIRCT (AN

BPTAY CYSTIEP LaAKE (24)

STATIONY ECUJCLETANT 3 SKORFE<pSE COVEy DEPTH 32,9V
SAFPLER TYPRY ECKMAN DRECGE PCTTOY GCRAR (8C)
NUYRER CF REPLICITESY k) FIELE plcLCGIeY)

NCTR) NOT APFLICAPLE (0)

187 LEVIL REPERENCE

NES RINNEY ¢9)

NAN CATH TARLES

INC LEveL REPRRENCE FEPLICITES
cErus/snpPECIES
OLICOCRATTA
ENCHNYIRIEIDALR
INCHYTRAZIDAL « MLL (61000) 1« 3
RINUDINEA
LRPORERLLIDAL
REFNELOPALA O0gCURS (62802 1)
GLCAEIPFCNIIONE
CLCASIPHCNTIA COPPLAMITA (62390) t e )
PELECY®PCD)
SPHAEPLIDAE
PieIDIUP BP, (688039) t )

TOTAL FCp 23 8PECIES BY REIFLICAYE: 1« )

TOIAL PO»

3 PPELICATES,

23 specreEst

11,

9.
c.

1€17,

counts

127,

Pacet 2

CATED  auGUET 19, 1902

auRBTIATICN)

10151 FOR 8P,

76,



8L-Y

CIC MRIR PRPOJECY (AR AREAY

PICEASINCNE BASIN, TUPR'S BGUYy DEPIN 19,00
SCREAR CREDGE 2OTTIOP GRAR (60)

FISLD 810L0GIOT: wES wniInNEY (8)

PRCIECTS
81aT10M0
SHPPLAR TYPE)
wurgEr OF RERLICITRAG 3
NCTEe  NOT APELICABLE (0)

RAW DATA TABLES

18T LEVEL REPERLINCE
anc LrveL pEFRAERCE
CExUS/8PLCLRS

CIPIEM)
CPIpOROFIDAR, SePANTLY TANYPOCINAL
PRCCLADIVS 3P, (10930)
CRIPONOVIDOAE, TRIAL CHIPONONINE
CHIRONONUS 8P, 1 (12399)
CHIRONONUS 8P, 3 (12296)
PRCASTIELLA 8P, (13)90)
PRIUNOPIECTRA 8P, (13360)
CHIPCROPIDAK, TRINE TANYIARESIK]
COPINOCERA 8P, (13900)
CLADOCEM
papPNRIDIE
CEPIOBAPRRIA QUADRARGULA (32019)
osTRACCES
cYPRIbAR
CANDGRA .gCOPULOBA (33600)
Cortroth

CALMORCA

CIIPTONUS APAPAHCEWS1S ()17080)
OLIGOChARTD

malnICAR
URCEINAZS UNCINATA (99029)

tusrricioat
IMPATURE TURLFICIEAR « %,C,C.C, (600CO)
TNV ATURE TURLITICICAE » W, C,C, (€0010)
LIPRODRILYS ROFPVyIOTER] (SPIPALIS FCPM) (60020)
ILTODRILUS TENSLEZTICNI (600)30)

TOIAL FOR 14 SPECIES BY REPLICATEY

70TAL POR 3 PEPLICATIES, 14 BPECIEMM

PEPLICITRS

1e )
te 3
[ T |
| LI |
1« )
fe¢ )
{e 1}
1¢ )
| LT |
{e )
{ )
1 3
| RO T |
1 )

UPPER 18LAKD LAKRE (29)

c.
se,
1,

0.
2,

110,

counts

24,

1,
53,
11,

1.
64,
12,

14,
.,

13,

”’.

aGE ¢

OATES  AUCURT 20, 1902
SURBTATICN 4

T015L POR 8P,

",

17,
260,

| )
109,
29,
1
167,
e,



APPENDIX E. RAW QUANTITATIVE INVERTEBRATE SAMPLE DATA FROM COLORADO
FLAT TOPS STUDY LAKES, 1983.

A-79



0g-v

PRCJECTE ACIC RIIN PROJECT (AM) AREAY NET MILBCN Lawe (2))
SIATICNY  ECUITIETANT ) SHORESegf CCVE) CEPIN 4 3¢

SAPPLEN TYPEy CCKVAN CRECGE RPOTTIOV GRAR (60)

NUNPEP CF REPLICHTESG 3 FIPLT PICLCGIATY DAPPY BALDIGO (21)

NCYEy NOT APFLICAPLE (0)

RAW CATA TARLED

187 LEVEL nETPRPENCE
INC LEVEL REVERERCE PEPLICH TR
CUAys/BPECIESD

DIPIEZMA
CHIPCNOPIOAR, SePANILY TANIPOCINAE

PRCCLADIUS 8P, (109%0) 1) ),
CHIRCNGYICAE, TRINE CHEPONOVINY
CHIRONONUS 8P, | (12189) 1 ) I,
CPYIPIDCHIRONONUS §P, (12190) 1« ) 1,
PICRCTENCIPES SP, § (12329) 1+ 3 0,
PACASTIELLA 8P, (13330) 1e 3 1,
CLICOPELYA 8P, (13400) 1+ 1 1.
CNIRCNOPICAE, TRIBL TANYTARSIN]
COFYNQOCEPA 8P, (13900) 1) ‘4,
LEMZTELLA 8P, (13990) 1 1) 1,
08TPACCES
CYPRICAL
CANDONA SCOPULOSA (33600) 1« ) 0,
NENATOCH
WEVATODA = ALL (9061C) 1e ) 1,
OLTGOCHAETD
© CLIGCCHARTA = app (99010) 1e ) s,
NaJCICAL
UNCINALS UNCINATA (99029) te 3 ¢,
LyuPesIC(LICAL
LUPBRICULIDAE o ALL (9904¢C) 1« .
TURTPICIOSE
IMPATURE TURTFCILAE  ¥,C.C,C, (600C0) 1 11,
AP ATURE TURIFICICAR o &,C.C, (60010) 1 3 1,
LLYACDHILUS HOPFYg181EP] (SPIPALYS FCRV) (60020) 1 o 3 <.
HIRUDINER
StCeglPraniIDaAL
HELQBDELLA gTAGNALIS (62610) 1) ¢,
PILECYPCED
SENARRIIDAE

Flgltiur sP, (69029) 1 ) e,

counts

DATES  AUGUOT 28, 19%)

SUBSTATICN

TOTAL vOR 8P,



8-v

PROJECTS ACIC PAIN PRCJECT (AT BRER) NED HILACN Lawe ¢29)
SIATICwg ECUITIZTaANT 3 SHORES-sE CCYE) PEPIN 4,)V

SAMPLER TYPL: ECKwAN CRECGE BCTTIOPF GRAB (60)

nUrRER QF WERLICRIES) ] FIELC RICLOGIAT) BARPPY MALDICO (21)

RCIRs  NOT APPLICARLE (O0)

RAN CRTR TARLER

18T LEVIL PEPERRNCE

INC Level mereRenct rEPLICATES
GenvugssreCres
TOTAL FOR 10 SPECIRA BY REPLICATR) G | 19,
T01AL PO 3 PEPLICATES, 10 8PECIEE: 7,

CCUnTS

",

Pace 2

eatls  AUCUST 23, t90)

SUNBTIRTTELN

T0TAL FOR OF,



28~y

PPOJECTI ACIC P2IN PRCJRECT (AP) ARTAg NEC WILACN Lpke (23) OATR)  AUCUST 23, 199)
STIATICNY  FICLARE, TURK'S ROUY) CEPTIH 9,30 SUSSTATICN ?
SAMPLER TYPE) ERCKMAN CRECGE PCTTIOMF GRAR (60)

NUPBER CP PEFPLICITIESY ) FIPLL BICLCGISTs BARRY MRLDIGCO (21)

NCTE® NOT APFLICAPLE (O)
RAW CATA TaBLRE

18T LEVEL RRPERENCE

2NT LEVEL PEFERENCE PEPLICATES counts TOTIAL FOR 6P,
GENUS/,BPECIRS
DIPIER)
CHIPCNOPICAR, S<FPANILY TANYPCECINAL
ABLAPESPYIA 8P, (10621) e ) 1. 1, 0, 3,
PRPCCLADIUS 8P, (1093C) | I | 9, ., S i9,
CHIPCNCYICAR, TRIAE CHIPONCPIN]
CHIRCNOPYS 8P, 1 (122%9) 1 ) 19, 1e, 19, ",
MICRCTENCIPES 8F, 1 (1293%) | BRI | . . 0, .
PACASTIRLLA 8P, (1)3350) | . | 18 1. 0, | 1Y
CLACOPELMA B8P, (1)3400) 1t e 3 1, 1. 3. 4,
CHRIRCNOP IDALE, TRINE TANYIAPSING
COFYNCCERA 8P, (1390C) 1« 2, 2. 4, 0
LEMZIELLS 8F, (11990) 1« 3 9, 12, Te 20,
CHIpcnCMICHL, B=PAN CRINQCLACTIINAR -
HETRPOTIRISSCCLACIYA 8P, (14010) 1« 3 1, 0, 0, 1,
CHIRCNOY IDAR, TRIRL CIpvgSiNal
FalyDOKIEFrEpleELlls gF, (16%0%) te ) O, te 0, 1.
o8TRACCLH
CYFRIDAR
CHrCChA 8COPULOSA (33600) 1+ 3 i, 17, 1t, ",
copePCth
cYCLCPCICH
CYCLCPS VERRNALTS ¢l02%0) 1 ) t, 0, 0. 1.
NEMATCOP
NEPATQDA = ALL (%061C) 1« ) C, 0, 4 [
oLtIGOChAETS
MpICICAR
UnCInAIg UnCINATD (99019) {1 e ) (49 0, 1. 1
LUPPRICLLIDASL
LyrepICyULIDIE « ALL (959040) 1« 3 1, 2, 2, 6,
TUPTFICIOAE
TMPATURE TURLFICICARE = »,C,C,C, (60000) 1e ) 2, 1, 0, )
HIRUDINED ’
GLCAEIPFCHILIDAE

HELCPDELLA gTAGNALTS (62€10) 1t ) 2, 1. 1, 8,



£8-v

PROJECT: BCTIC PRIN PRCJECY (40 ARERL  NED MILACN Lany
SIATICNS WICLARE, TURR'S ROUY) CEPIN 9,90

SANPLER TYPE ECRPAW CRECGE PCYTOV GRPAR (60)

nureep OF PEPLICHTES: 1] PIELE PICLCGISY: BARRY RALDIGO (21)

NCTEe NOT APFLICAPLE (O}

RAM CATA TABLRR

18T LEVEL RrEFERENCE

NG LeEveL rEreERERC FEPLICATES
GeryssspeCIEs
PergcCYPCER
SPHAEPTIDAL
pretrcIun op, (68039 1 )
TOTAL fCe 10 SFRCIES pY REPLICATES 1

TOTIAL PO 3 PEPLICATES, 10 SPECIFSY

2y

counts

i,

”,

L2 11 S |

CATEr AUCUST 28, 190)

8UBATATICN

101aL ron 90,



v8-v

PPOJECTE ACIC RIIN PRCJECT (aR) APFA) NPC WILSCN Lakg (2))
SIATICNY  ECICISIANT ) BHCRESen COVEp CEPTH 2,50

BAFPFLRR TYPRY  LCHPAN CRECGE BCTIOV GRIR (60)

wLMeEp CF REBLICHIESY ) FIELD BICLEGISTT BARRY ®A1DICO (31)

NCTEY NOT APELICARLE (0)

RaW CATA TABLES

18T LEVEL mROERENCE
anc LEveL PEFERENCE refLICATES
GErygs8PECIRS

[ 31247 ]
CHINCNCPIDAR, SFPANILY TAPYPOCINAY

PPCCLADIUS P, (10990) ft« ) s,
CHIRCNCFICAE, TRIBE CHIPONCHINT
CHIPONOPUS 8P, | (12299) 1+ 3 C.
PICRCIENCIPES 8F, § (12939) 1« ) .,
PACARTIELLA 8P, (13390) $« ) 1,
CLITCPELYA gp, (13400) 1e¢ 3 0,
CHIRCHGFI0AL, TRIBE TARYTARSINI
COFYNQCEPA 8P, (1390C) te ) %,
LREMZIELLY 8P, (1)990) 1o 3 1,
OSTRACOLA
cyFrICAL
CANCgnA eCopUlgah (33600) _ 1+ ) 2.
copirot)
ccLercICa
PACRCCYCLOPS ALRIDUS ()0110) 1 3 | 1
OLIGOCHAETA
CLICOCHARTA = ALL (35901C) 1« ) 1,
LUPPRICLL 1DAR
LurdpIclLInke « AL (99040) 1 3 3,
TURIPICICAE
IMPaqyPL TyRIPICICAR o »,C,C,C, (60000) 1« 3,
prLICYNCES
apNAERIlDAE
PEICIUN 8P, (85032%) 1« ) sc,
TOTAL FOm 1) SPECIES PY REFLICATIEG 1 ) 1.

TOTAL FO» 3 PEPLICATEE, 1) BPRCIESY 240,

counts

1.

PAGE

DATRY  AUCUBT 23, 3199)
suUssTaATICM |

T0TAL rOR 8P,

0,
4,
|
13,
0,

140,



G8-v

PRCIECT
S1aT1C%y
SAVPLER Tyrky CECKwAN CRECGE PCTIOM GPRAR (60)
NUPRER QF PEPLICATESS 3 FIELD PICLCGISTY
NCTEL  NOT APEFLICARLE (0)

ACIC RPIN PRCJECT (2R

187 LEVEL PEFPERENCE
VD LEveLl pEPERENCE
GENUB/OPECTES

piviEm
CHIRCNCP ITAE, S<PANILY TAMYPCTINAE
MBLAPESFYLIA BP, (10621)
PRCCLADIUS gP, (10990)
CRIPCNOr ICAL, TRIBE CHIRONCPIK]
CHIRCHONUS 8P, 1 (12339)
CRYIPICCHIRONOYUS gP, (12390)
PICRCTIENCIPES 8P, 1 (€12%929)
CLACOPELMPA 8P, (13400)
CHRIRCNOPIDAE, TRIRE TANYTARSIN]
COPYNQOCERA 8P, (13900)
LEMZIELLY B8P, (13990)
CRIPCNOPM IDAE, SePAN CRINOCLACIINAE
CQFYNONEYRA 8P (14419%)
CHIRCNOrICAE, TRIAL Clavesinit
FgtycoRigrranieila gP, (16909
coLtnptEna
Cyltscicae
CEFONECTES GRISECSTRIATUS (2048))
ClLAgOceb»
HCLCFRETICAE
HOLCPEDIUM GlBaLPuUP (31722)
Q8TRACCES
CYFpICAR
CanCenA sCopulgsh (33600)
NEnpTCES

NEFATCOA = ALL (9061C)
OLIGOCHIRIA

NAIDICAR

NATDIDAE = BLL (99020)

MALS 8PP, (39021)

UNCEINALS UNCTNATA (99029)
LUPREICLLIDAL

Lyu*erICyULINAE « ALl (359040C)

ARF Ay
100F OPPOHORP N SHALLOS CCVE) EEPTR 3,00

BARPY BALDIGO (21)

RAN CATA TANLES

pEpLICATES

- me -

-

e ) e

- = wie

NED M ILSCN Lake (21)

C.

1,

L

cnuNts

13,

PacE

OATES  AUCUST 23, 19¢)
SUBSTATICN, ¢

$101AL FOp 89,

°. ’0
9, 22,
’,l ".
. 2.
10, 13,
| S S,
’. .'
M, 9,
1, 1.
0, 1,
e 1.
.. ..
9, 4,
1, 1,
0, 1.
0, e
2, 2.
1, 7.



98-v

PROJECTY  HCIC RAIN PPCJIECT (AM) AREAD  NEL WILSON Laxg (3))

8IATICNE 100V CPEFBNORE=N SHALLOW COVRY REPIN 5,00

SANPLER TYPE) RCRVAN CRECGE PCTTQP GRAD (60)

NUMBER CF REPLICITESY 3 FIFLC PICLCGIAT) ®ARRY eALDIGO (21)
NCTEs NOY APFLICARLE (O)

RAW CATA TABLER

18T LEVEL REFERENCE

ang LFveL REFRRENCE repLICATES
GENUA/8PECIES
OLICOCKHARTA
TuetrICIOAR
IMPATURE TUBIPICIDAE » N,C,C,C, (00000) 1« 1}
LIPNCDRILUS WOrFPvpI8TERL (BPIRALYS FCRY) (60020) 1«
HIRUDINGA
GLcssIPrCuilpaAR
HLLORDELLA STAGNALIg (626810) 1« 2
PRLECYPCTR
apHARRITIDAR
PIEInIUM 8P, (6802%) 1 e 2
TOTAL PCp 32 BFRCIFS 2Y REPLICATEY | IC I |

TOTAL FCp ) REPLICATES, 22 spEClCAy

107,

419,

counes

g,

154,

184,

oAl AUGUST 1!; 1909

sURATATICM)

‘P0TAL FOR 9P,

127,



(8-Y

race

PPOJECTs HCIL RAlw PROJUECT (FM)y MRFAY  CYSTRR LAXKE (24) DA1Rs  HUGUST 24, 190)
BIATIONY EGQUICIETANT ) ONOREBens ENDy CEPTH ), C»v SUBSTATICNY 1
SAPLER TYPEY ECRwAN CRECGE PCTT0F GPRAE (6C)

NLFREP QF PEFLICITFES 3 FIELE PICLCGIEYy BAPRY PAL1DIGO (31)

NCTEs  NOT APELICARLE (O)

PAN CATA TARLER

18T LEVEL RRPERENCE

JMC LEVEL RRFRRENCE MIPLICITES CcOUNTD 10YAL On BP9,
GCEaUS/BPRCINS
TPHEPEPCPILP)
BALTICAR
CALLTIRARTES COLOPADENSES (1713) 1« ) ¢, 1. 1, 1.
CAINIEAL
CAENTS 8P, (27100 1 3 ., 13, 12, 33,
DIPIERA
CHNINCNCYIEAR, BePAPILY TAKYPCLINAL
PRCCLADIUS &P, (109%0) 1« ) 19, 24, 3, 1,
CHIRCNGKICAR, TRINE CHIRONCKIN]
CICROIENCIPES 8P, (12410) 1+ 3 ", i, 104, 197,
YICPCIENCIPES 8P, | (12939) 1ts ) ¢, 14, 1, 83,
PUGLYPEDILUM aP, (12601) fe 3 Ce. 0. te 1
FSPUBOCHTIRONONUA gP, (13250) 1« ) ", 7, a4, 1,
PACREqIELLA 8P, (13190) 1« ) 1, 3, e, 104,
CRIPCNGP IDAE, TRIBE TANYTAREIN]
TAMYYARBUS BP, (13700) te ) 89, 27y, 117, 91,
LENZTIELLY 8P, ¢13990) 1« ) 3. q, 7, ’,
CERAICPLGENIDAL
PALPCPYIA 8P, (10030) 1« 6, 10, 1C, 26,
COLEOPTE™)
DY1lgCIC AR
CEFCNECTES GPISECSTRIATUE (2040)) 1« 13 e 0, 0. e
cLADOCEPS
sictCN .
LATIONA SETIPERD (31609) 1+ 3 c, 0. q, (R
paPNNIDIE
CAFNNEA FULEX ()1790) {« ) 1, 0, €, 1,
OBTRACOLA
CYFRICAR
CANCCNA SCOPULOSA (33600) 1« 3 0. 1, 0. $e
ceptpeed
CALANCILA
T1aPT1CHUS CCLORACENSIR (37039) 1« ) c, 0, B
CIIPTICMUS AHNBHGNE (17061) 1+ ) c. 0. 1 1.
AVPRIPCEA
TALTIRIC AR

HYBpepLA AZIECA (410680) 1 « 13 2, d. 3. s.



88-v

PFCJECTS ACIC POIN PRCJECT ¢aAW)

PREAY  CYBTER LaRE (24)

BIATICNE SCUJICIETANT ) SHORESens ENL) LEPTN J,00
82FPLER TYPEy ECHPAN CRECGE RCITOM CPAP (60)
nyveep CF REPLICIIESY 3 FIELE PICLCGIATY

NCTEs NOT APFLICARLYE (O)

18T LEVEL PEPERRNCE
INC LEveL RerERERCE

WAPRY MpIDIGE (21)

RAM CATD TMRLES

GErUER,SPECIRS
AVPNIPCES
GAPVRPIT AR
GAYFARUS LACUBTFIS (41)328)
NENATOLH
REPATODA = ALL (90810)
OLIGOCRARYD
nAlDItAR
NATIDICAE « ALL (94020
NALS 8PP, (89021)
UNCINALE UNCINATIR (359079)
LYFPERICLLICAE
LuPBRICULIDAE « ALL (9904C)
juRIvICICaAL
IMPATURE TURIFICICAE « »,C,C, (60010)
ENCHYTRIEIDAL
ENCHYTRAZIDAE o« ALL ¢681000)
Rimyolinegs
EPECERELLICAL
NEFMELOPALS OBACUPA (62%932)
PEILECYPCES
SPHFAEPIICAE

PlEICIUF B8P, (65029)

TATAL FCo

TOTAL Qe

20 BFICIES Y REFLICATEY

3 PEELICHTES,

29 BPECIESY

repLICATES

<.

268,

1303,

caunts

1e

o,

18,

0,
\
C.
.
O,

C.

et 2

DATRY AUGUST 24, 1983

SURSTIATICN;

1014L vOP &P,



68-Y

act 1

PROJECTS BCIC ROIN PROJECT (AP) ARTAs OYSTRR LAKE (24) DATEY  AUGUST 34, 190)
SIATICN) FPCUICIZTANT ) SHORES-g8E COVE) DEPTF 2,80 SUBBTATICNG ]
SANPLER TYPR) ECKRwAN CRECGL PCTTOP GPAD (60)

nyspep CF PEFLICHTESY ) FIELC BICLCGIAT) BAPRY BALDICO (21)

BCTRY  NOT APELICARLE (O)

RAW DATA TARLES

107 LEVEL PEPRRENCE

NG LeVIL REFERENCE PEPLICATES counts 101aL rOP SP,
GrrUa/BPECTES .
gpnEnEpCRIEp)
eattICAL
CALLIPAETIS COLCRADENSIS (1712) 1 13 1, 2, 0, | A
CAENICAL
CARNTS 8P, (2710) 1« 3 2. ’, C, |
({2 {11
CHIPCNOP IDAR, SepaAMILY TANYPOCINAR
PRCCLADIVUS 8P, (1095¢C) 1« 3 17, 11, 10, ",
CHIPCNOP IEAE, TRINE CHIRQOKCYINY
DICPOTENCIPES 8P, (12410) 1« 2 7, 3, 1, 109,
VICRCTENCIPES 8P, 1 (12929) 1« ) 12, . 2. 10,
PORUDOCHINONONUS gP, (132%0) 1 ) o8, (18 o, 139,
PAGASTINLLA 8P, Cq1390) 1 3 13, 16, 7. ',
CHIPCNCP IDAR, TRINE TANYIARSIN]
TAMVYTARBUS 8P, (1310C) 1« ) 0", 4, ., ),
LerztELLY B8P, (1)990) 1« 3 4, 4, ’, 11,
CEPAICPCGENIDAE .
PALPCFYIN 8P, (10030) 1¢ ) s, 0, 10, 23,
osterACeta
CYPRIphe
EUCYPRIA APFINTIE NINBUT (93900) 1 ) %. 0, c, 1.
coPEPOLA
CALAMCICA
C1sptgrUs SHoBHONE (17061) 1« ) 1. 0, 0. 1,
CICLCPCIDD
FACRCCYCLOPS ALplpUs (3011C) 1« ) 2, 0, O, 2.
APPNIPCED :
TILTInRCAY
HYMLELLA AZTECA (41060) 1« 1, ., LR 14,
CAPPaRIEAE
GAPPARUS LACUBTPIg (41)326) 1« 3 2. 1, 7. s,
NEwATOCA
NEFATODA = aLL (90610) t e« ) 13, %, 1, 17,
OLIGOCHARTD
NBICTICAL

NAIDIDAE « (L (9902C) f« ) c. o, 2. 2.



06-v

PRCJIECTy ACIL POIn PRCJECT (AR) ARPEASY  CYBTER LAXE (24)
SINTICH PCUICLETANT 3 OHOREQ-gaR COVE) DEPTH 2,9V

SAMPLEN TYPEY ECRWAN CRECGL BOTITOY GROE (60)

NUPBER QOF REPLICHITEDN ) FPIELE RICLCGISTE OARRY BALDIGOD (21)

WOTE1  NOT APELICARLE (O0)

RAN CATA TARLES

187 LEVEL REVPERENCE

NG LEVEL pEFERENCE PEPLICHTES
GENUs/8PECIES
OLIGOCHARTIM
NalCIChe
nAlg 8PP, (8%021) 1 )
EWCHITIRILIDAR
ENCHYTRARIDIE « ALL (61000) te 3
RIRUDINED
IPFORDELLIDAR
NEFHPLOPEIS OBSCURA (62932) | C T |
PILECIPCD)
SPHARMIIDAL
Plglpiur gP, (63029) 1« )
TOTAL FOR 31 SPECIES BY REPLICATEN 1 e

TOIAL FOr ) PEPLICATES, 21 BPRCIESY

m,

counts

12,

AUGURT 24, 190)
SUBBTATICMG

107AL POR 0P,

7,



16-v

(714 S |

PPOJECTI ACIC PRIN PRCJECT (AP) AREA) UPPER L8LAND LaFE (19) CATEY) AUGUST 29, 190}
SIATIONS PIDNAY INPLOS TC 1SLANE, DEPIM ) 9W sURBTIATECM) o
GAPPLER TYPES ECKwAN CRECGE ROTTQFM CFAR (6C)

wUwpER OF REPLTCATES: ) PIFLC BICLCGISTy BARRY RALDIGO (21)

NCIE1  NOT APRLICAPLE (0)

RAW CATA 1TARLES

18T LEVAL REPEPENCE

INC LFPVEL REFERENCE repLICITES COUNTS 10TAL rOR 8P,
GENYS/BPECTIRY
DIPIER)
CHINCROVICHAR, S=FANILY TANYPCCINAL
PRCCLADIVUS gp, (10990) 1« ) 9, 6, 1t, 9,

CHIRCNCPICAR, TRINE CHIRONOWEIND

CHIRONOMUS gP, | (123%9) 1 ) c, 0, 1, 1.
CHIRONOIPUS 8P, 2 ¢12296) 1 e 3 qa, s), 84, 149,
CHIMCNGYICAR, TRIAL TANYTIARSIN]
COPYNCCERA 8P, (13900) 1 ) 1, 1, 0. t
CHIPCNCPITAL, SopaAN CRYNOCLATIINAR
PSICTROCLADINS 8P, 3 (19601) | G | 0, 1. 0, 1
QATRACCER
CYSPIDAD
CADCNA SCOPNLOSA (316400) §« 3 C. 0, 1. | 1%
OL1GOCHART)
JUEIRICITAE
tMrATURE TURLPSCIDAR < b ,C,C,C, (60000 | ICI. ] ”, 9, 19, 20),
IMPATURE TURLFICICAR « »,C,C, (60010) | BT | 9, 17, 99, .,
LIPNCCRILUS HGPPNEISTERY (SPIPALLIS FCRY) (60020) 1 e ) 17, 0, 3, o,
T01AL P00 9 SFECILS BY REPLICATRY {e 3 106, 170, 142,

TOTAL FOR 3 PEPLICATRS, 9 srrcitsy 93¢,



APPENDIX F. RAW QUALITATIVE INVERTEBRATE SAMPLE DATA FROM COLORADO
FLAT TOPS STUDY LAKES, 1982.

A-92



€6-v

PPOJECTE BCITC Polw PRCJECT (IR MREA:

SIATIONG BHCPPLINP/LITTORAL 10 1 ¥ DEPIN

SAMPLERN TYPRe GCULALITATIVE DIP wil SAVPLE (40)
NUPBEF CF REPLICPTVAR )
NCTEt NOT APFLICARLE (O)

18T LEVEL PEPEpgENCE
aNg Levet PEFERENCE
GEMyB/SPRECIES

UDONATAZICOFTRRA
CCIMGRICHIDAR
FNILLAGHA BCPEALE (9402)
TRICHCPILS R
LIPNEPNILIDAR
PSYCHOGLIPHA SUDBOREALIS (9600)
pieiEm

CHINCNOP IDAE, SePANTLY TANYPCCINAL
PRCCLADIVS gp, (1093C)

CHIRCNDPIDAR, TRINE CRIMONGPIN]
OpCROTIENCIPES @P, (12410)
PAGASTIALLA 8P, (13)0%0)
CLICOPELIPA 8P, (13400)

CRIPCROM IDAL, TRIBE TANYIORSING
TAPYIARSUS §P, (13700)
CORYNCCEPA gP, (13%0C)
LEMZIELLA 8P, (1)€%0)

CHIRCNCHIODAE, B<PAn CPTRQCLACTINAR
COFYngnEURA B8P (1441%)
HETEROTRIBBCCLACTIUD 8P, (14010)
PAPANMETIRIOCNENYS gb, (19100)
POECIROCLADIUS 89, | (19€00)
SYAORTMOCLAL TUS 8p, (1601C)H

CEPatapCcGenItAE
PALPCIPY]IS B8F, (100)0)

corLgorem)

0Y118CICAL .
DEFONECTES cRISEQSTRIATUL (2040))

OLIGOCHARTM

Nalolcal
KALS 8PP, (99021)

UNCINALS UNCINATA ($6023)

LUPREICLLIDAL
LUs®RICULIDAE « AL (99040)

1erriciItae
IMFATURE TURIPTICIDAR o W,C,.C,C, (600C0)Y

FPIELE BICLOGIATY WEA mIWNEY (9)

PAN DATA TARLES

PEPLICATED
{e §
1 8
1 « 8§
1 3
f o 8
| I |
1o 8
o 8§
| T |
f« 9
1o 8
| IEC T
fe 9
1 3
1 8
1« 8
| NI |
{1« 8
| CI |
{1« 8

NEC W ILEC™ Lame (2))

counts

Co
0.
1.
9.

c.

cAtls  aUCURT 17, 1902

SURBTATICM

10TaL roR 89,

2.
2.
10,
0,
7.



v6-v

PROJECTY HCIC PAIN PROJECT (AP APEAY  NED BILSON LaKg
SIATICNG SKCPELINE/LITTOPAL 1C 1 ¥ pEPYN
SANPLEP TYIPE: OUMLITATIVE DIP wPY @aNMPLP (40)
wuweEP Cr ReRLICITESY 9 PIRLE PICICGIATE WEE RINNEY (9)
NCTE1  NOT ABFLJCABLE (0)
RAW CATA TABLES
187 LEVEL PEPEZRENCE
INC LEVEL REFERENCE rEPLICHTES
CENUB/SPRCTIES
oLIGOCHATYS
TuRIFICIEAR
INFATURE TURTPICIDAR o %,C,C, (60010) 1o 8
LIPNCORILUS HOPPPEIQTER] (SPIRALIE FCRV) (60020) 4 « 8
RIRUDINES
GLCSSIPPONTIDAE
HELOBDELLA STAQNALRG (63610) 1v 8
PELECYROED
avHIERTIDN
PIEIDIUN 8P, (6803%) 1+ 8
TOTAL FCR 24 SFRICIES BY MEPLICATES te 8
TOTAL FOR 8 PEPLICATNE, 24 SPECIES)

“an

.

‘.

176,

counys

0.

18,

”,

1.

CATRs  AUGUST 17, 1902

SURSTATICN:

14,

10281 POR 0P,



S6-Y

PROJECTY
s1at1CwNy
BAWELRR TIPLRY

NUverP Cr RERLICA IO 2

LIl

01 APFLICHELE (0)

ACIC PRIN PRCJUECT (AR
ONCRELINE/LITTORAL IC ¢ M CRETH
OLALITATIVE DIP wrT 8APELE (4C)

FIELE PICLFGIBT:

AREAy CYSTER LARE (24)

WEl KINNRY (9)

16T LEVAL PEPERENCE
IPC LEVEL PEPRRENCE
GENYS/BPECTES

EEHEngERCPIEM)
CAUNICA?
CAtnlg 8P, (2710)
OCORATD=2ICOFIERA
COEMIGPICY]IDAR R
ENALLAGN) PORENLE (35402)
LT L] T]
ccotalnie .
MrCigCoRISA sUTILIS (6011)
TIRICHOPINPA
LIPREPHILIDAL
LEPNEPHILUS gXTgPhaUR (9%¢))
LOFNEPHILUS 8P, (9967)
PEYCHOGLYPHA SUBPQREALIS (9600)
cieiem
CHIPCNOPICAE, TRIBL CHIRQNCVIN]
DICRCYIENCIPES gP, (12410)
PBEUCCCHINDNDOMUS P, (132%0)
BTICIOCHIRONCMUS SP, (1)3CC)
CRIRCNOYITAE, TRINE qANYTRPSIN]
TAMYTARSUS gP. (1170C)
PASATANYTARBUS 8P, (1375C)
LEMQTIELLY BF, (1)990)
CRINCNCYICAL, S~FAM OpgHOCLACIINAE
p8RCT1puCLADIVUS 8P, 1 (15ECC)
Cclioprimp
CYtieCRtar
ACILTIUS BBRREVIATUL (203%1)
tLyetys EP, (20469)

CEpCNECTRS GrligtCgiplbtue (2040))

HIORACARIND
LIFNESItAL
Lirnes1s 8P, (21770
ccPEPCeh

CALANCITA
CldgrpmUs SHoBHCNE (37081)

RAw CATA TaARLES

PEPLICHTES

- -
[ ] [ ]
[ %] (SR -1 ) ~ (SR R~

- -
[ ]
~ VN

COUNTS

2,

PacE

CATES AUGUST 18, 1902
SUPSTATICNG 9

1011 POR 8P,



96-V

Pace 2

PPOJECTy ACED PRI PRCJECT (AM) MRE A CYBTER LakR (24) CATEs SUGUET 19, 1902
STATICNY  SHCPELIPE/LITTORAL 1C { ¥ PEPIN BURBTATILN: 9
SAPPLER TYPEG GUALITATIVE DIP wrtT 8aFPFLE (40)

NUPRER OF PRPLICHTEON 2 PIFLE RICLCGIATy MWEE XINNEY (3)

NCTEs  NDT APELICHAPLE (0)

PAn DATA TADLER

101 LLIVAL REFERENCE

a%C LEvEL rEFEPENCE PEPLICATES coyvis TCIAL FOR B8P,
GErypsapECTIY
AFPNIPCLA
TALIINICAR
HYMLELLA AZIRCA (41040) 1« 2 ¢, 3, | B
CAPPAPILAY
CAYPARUS LACUBTPIS (41326) 1« 2 L 2. 1 Y
RENATOLS
WEFATODD = ALL (Y0810) 1« 2 1. e, 1,
OLICOCHARTR
PAICICAL
RAlg grP, (99021) 1« 2 1, g, 1e
RIRYDINEA
IPPOBDELLIDAL
NESHELOPSIS OBSCURA (62332) 1« 2 6, 1, 7.
PELECYPCDM
sPHAEPLIICALR
PLEIDIVN 8P, (69039 1« 2 7. te 0,
TOTAL FOp 24 BPECIES PY REPLICATEY 1« 2 9., S0,

T01AL FOR a4 REPLICATREA, 24 BPECIESY 1ae,



L6V

’

PAM CATH TaRLES

197 LEVEL REPEPENCE
2nC tEveg pEFETAENCE
HUT 14 {${]]

oiriEm
CRIPCNOYIDAR, B=PANILY TANYPOCINAE
PRCCLADIUS aP, (109%0)
CRINCNGIIDAR, TRIAE TARITARSIND
PAPATARYTARGUS 8P, (1)7850)
COPYNOCEPA 3P, (13900)
CRNIRCNONICAR, BepaAN CRIROCLACIINAE
CORYNONEURA 8P (14419)
CRICOTOPUS/QPTINCCLADIVE (14470)
PSECTROCLADIUS 8P, t. (1860C)
QYMORTHCCLADIUS 8y, C(16010)
CRNIRONOPICAR, TRIBE DIaPESIRAL
PESLUDODIANESA 8P, (16900)
coLgoPtIERA
(22881319 (]
RYCROPOPUS 9P, 1 (20460)
DEPONECTLES CRISEQSTRIATUS (3040))
RIDRACARIRA
LeeapTitONe
LERERTYIA BP, (33410)
(3.1 4 F18)7]8
RBGROBATES 8P, (21710)
NENATODA

REPATODA = ALL (%0610)
oLIcocnatts

LUPRPIOULIDAR
LYPARICULIDAR « ALl €89040)

TOTAL POR 14 OPECLES PY REPLICATES

TOTAL PCO0 3 PEPLICATES, 14 BPECIESM

PIELD RICLCCIST: DENNIS NELBCN (39)

PEPLICATES

s s e e

-

PPGJECTY aC2C R2IN PROJECT (AP) AREAS UPPEP LBLAND LaFE (39)
SIATIONG ONOPRLINE/LITTORAL IC | » DEAPTR

SANPLER TYPEY OQUALITATIVE DIP wEl SANPLE (40)
NUweEP CF MERLICHTESY 3
NCTL:  NOT APPLICARLE (0)

CoUnss

11,

1.

3.

PaGt 1

CATRY  AUGUST 20, 31902

BURBTATICNg

1014 fOR 8P,

19,
L
1,

LD
2,



APPENDIX G. RAW QUALITATIVE INVERTEBRATE SAMPLE DATA FROM COLORADO
FLAT TOPS STUDY LAKES, 1983,

A-98



66-V

Pace

PPOJECTS BCIC POIN PRCJIECT (AM) BREAY NEC wILSON Laxe (2)) calle  AUGUBY 293, 190)
STATICN) SHCRELINE/LITTORAL 10 1 ¥ BEPIN sUNSTATICM) 9
SANPLER TYPEy OQUALITATIVE DIP wET BAPFLE (40)

Nyuper CF nivliCotESY 4 PIELD BICLCGIATY DERNTS WELACN (99)

NCIEY  NOT APELICAPLE (O)
RAW CATA TARLES

10T LEVEIL PEPEPENCE
INC LEvEL REFEAENCE [ 14{28{d8¢ L] COUNTS TCTaL OO0 BP,

GErya/BPECIES

TPNENERCPIENS
pARTICAL
CALLIRAETLIS COLCRACENRTE (1712) 1 & 0, 3, 1. o, s.
TPICHOPTIEPD
LINNEFNILIDAR
IMFATURE LIPNEPHILIOAL (9960) 1o 4 e, 3, 12, 0, 18,
PSYCHOGLYPMA SUBBCREIALIS (9600) 1« 4 C, 0, 4, 3, |
pIPICRA
CHIPCNOVIDAR, SeFARILY TANYPOCINAE

ABLARESNYIA 8P, (10621} 1 4 C, 1, Co 0, 1,

PRCCLADIUS gP, (10990) 1« 4 N 9. 2, L 21,
CHIPCNOP SDAR, TRINE CHIRONCVIN]

VICRCTIENCIPES 8P, 1 (12929) 1« ¢ 9, s, 1, s, 16,

YICROTENCIPES 8P,3 (13926) 1« & C. 2. 0. 1. 9,

CLATCCPELMA gP, (13400) 1« 4 1, 0, 0, 0. |
CHIPCNOMIOAE, TRINE JANYIARSINY

TANYTARSUS gP, (11370C) 1 & 1, 2. %, 0, 9,

PARATANITARgUS gp, (12730) 1« 4 R 1, 4, 3, %,
CRIPCNOr IDAR, SeraM ORTHOCLACIINAR

COBPYNONEURA SP (1q81Y) 1« ¢ 3, 12, 4, 0, 19,

CRICOTOPUS PLAVCCEINCTIUS (145109 1« 4 Co 1. 2, 0, .

HETEROTP1S88CCLALTUS 8P, (14810) 1« 4 0. o, 1, 0, L
CHINCNOF Inpt, TRIQE cIpMelINaAE

PERUCORIEFFERIFLLA 8P, (16908) 1o 4 1€, 2, t, o 13,
CERRICRCCONIDAE

PALPCHYIN 8P, (10030) 1« 4 Cs 0, Co 1, 1,

cCLIOPTENS

Cytiecitae

HYCROVATUS 8P, (20)60) 1« 4 . o, s, o, s,

AGIBUS 8P, ] (2043Y) 1« ¢ ¢, 0, 2. o, t

AGIBUS 8P, ) (20480) | I 4 <, o, 1, 0, 1.

WYCPOPURUS gP, 2 (20461) 1 4 <, 0, 1. o, te

CEZFCNECTES GPISEOSTRIATUS (2048)) 1= 0 c. 0, %, S, .
WYCRCPHIL1DAE

KELCPHORYS 8P, (2092C) 1« 4 ¢, 0, 1, 0, 1,



oot-v

PPOJECTE ACIC P2IN PRCJECY (AR)y AREAp NED MILBCN Laxg (2))
8IpTI0Ny  ONCPELINE/LITTOPAL 10 1 P CIPIN

SANPLER TYPEs OQUALITATIVE DIP mET SAFPLE (40)

NUNDER OF PRPLICATEGY 4 FIELD PICLCGIATe DENNTS NELBCN (39)

NCTEy  NOT APELICARLE (O)

PAM CATA TARLES

18T LEVEL PEPERENCE .
anNC LEveL pErRRERCE rEPLICATES
CilKug/sPICIES

HIORACAPIRA
LeeErtiioeg
LeeEntiA 8P, (21010) 1o 4 0,
cLACOCERS
DAPNNIDIE
CAFHNIA PULER ¢J1790)
SCHPHOLERENIS RINGT (21090)

- u
[ ]
-
-3

asTRACCER
cYsrIORE
CANDCNA SCOPULOOA (33600) 1+ 4 0,
corLeoCh
CALAKOICA
D12pTorUE CorORAOENETS (37039) 1« 4 ¢,
DLAPTOMUS SNOBHONE (37081) 1« ¢ <.
cYCLCPalDR
YACRCCYCLOPS ALPIDUS (30110) 1+ 4 1.
NE¥ATOLA
WEPATODA = ALL (S0810) 1« 4 0,
OLTGOCHATYA
waAInICAL
UNCInA1S UNCINATA (9902%) 1« 4 .
LUPRPICLL JOAL
LUPBRICULIDAE « ALL (99040 te 4 14,
TURTFICIDAR
LI*WCDRILUS HOPPMEISTERT (8PIAALIS FCR¥) (60020) 1 o & <.
ENCHYTRICTIDAL
ENCHYTRAZIDAE « ALL (810€0) 1 4 0,
wIRUDINEA
GLCBRIPFONTILE
NELOBDELLA STAGNALIS (6381C) t - & 13,
rILECYPCEA
BPHALPIIDAE

Preciun 8P, (6%029) 1 4 6,

counts

0,
LD
1,
L
S,

e
2,
0,

Ce

CATE) AUGUET 23, 199)

SUBBTATICNS

T0TAL FOR B8P,

e
i Y
T,
9%



101-v

PROJECT. ACIT M2IN PPCJECT (af) ARFAY NEC WILSCN Laxe (2))

STATICNS  SHCRFELINE/LITTORAL 10 { ¥ OLPIN

SAMPLER TYPEY OUALITATIVE DIP wET SAFELE (40)

NUMBER CP wEPLICRTESY 4 FIPLE BIQLOGISTY DENNIS NELSCN (959)
NCTEs NOT APELICARLE (0O)

RAM CATA TARLES

18T LEVEL REPEPENCE

INC LEVEL PEPERENCE PEPLICATES
GEMUS/8PECIRS
TOTAL FCa 39 SPECIES BY REPLICATEY 1 4

TOTAL FOP 4 REPLICATES, IS SPRCIESY

counts

.2, 0,

PaGce 3

CATEY AUCUAT 23, 1993

SUBSTATIICNY

",

TOTAL FON 8P,



¢ot-v

Pact

PROJECT) ACIL FIIN PRCJECT (MF) APEAS CYRTEIR Lake (24) DATES AUGUST 24, 1903
BIATICNG SHCEELING/LITTORAL IC { ¥ DEPIN SURBTATICN ]
SAMFLEP TYPEs OUALITATIVE DIP wET SAPFLF (40)

WUMREP CF REPLICHTFS; ) PIILL PICLCGIETy CENNIS NELSCN (39)

NCTES NOT AFSLICARLE (O)

RAw CATA TARLEE

18T LEVEL REPEDENCE

T LTVRL RRPRRERCE PEPLICATRS cOUNTs I0TAL FOR OO,
GENyS/BPECIRS
EPHENERCPIERD
BALTICAR
CALLIBARTLIS COLCPACENSTS (1712) 1 13 Ce J3, 27, 89,
CUCECN INGENS (1013) 1« 3 €y 3, 0, %,
CAENIDAR
CAEnlg 8P, (2710) 1 3 Ce 2, 1, b S
OCCNATD=ZYCOFTERA
CCEMIGPICNIDAR
ENILLAGHD BOCREALE (35402) 1« 3 <, 2, i, 3,
HEMIPTIEEA
CORI1XICIL
ARCI10CORISA BSUTILIS (8011) 1 3 € 2, ", a3,
GERPILAL . :
Grpplg gp. (61LC) te ) €, s, 1. 6,
TPICHOPILEA
LIvNgPRILTIDAL
LIPREPHILUS EXTEPNUS (936)) 1 ) 0, .
PAYCHOGLYPHA SUBPCREMLIS (9600) 1o 3 3 0 q, 7
pIPILRS
CHIRCNCP ICAE, B«FAMILY TANYPCLINAL
PRCCLADIUS 8P, (10930) 1« 3 C, Jo, . 87,
ChipchgriInat, TRIME CHipghghing
CRYPIGCHIRONONMUS sP, (12390) 1« 3 C, 0. 2. 2.
CICRCIENCIPES SF, (12410) 1« ) Co 2, 1, 3,
YICretEaCiprEs sp, 1 (127529) 1« 3 [ 0, 1. 1.
PELUCOCHIRONONYS 8P, (13250) 1« 3 1, 43, 29, ”,
ST1CTOCHIRONGNUS 8P, (131C0) 1« ) C. 22, 1. 24,
PACASTILLLA 8P, (1)1%50) 1« 3 C, 1, 0, [
CHIRCNGY Johe, TRIRL TANTTAREIN]
T2 YTARBUS 8P, (13700) | IC T | €. 12, 23, %,
PAFATANYTARAUS 8P, (137%¢C) 1« 1, 1. 0. 3.
LEMZTELLA 8P, (13¢990) 1« 3 C, 1, 0, 1,
CHIPCNCPITAR, B<PAN CRYNOCLAC]IINAE
CGFYNCNEURA 8p (14419) ) I T | 1 9. 8, 16,
CRICCTIOPUS 8PP, (14460) 1« 3 c, 0, 1, .



€0t-v

PRCJECTE AaCIT RAIN PRCJECT (M) ARPAL CYBTER LAKE (20) DATEN  AUGUAT 24, 190)
STIPTICNY SHCEFLINE/LITIORPAL 1C { ¥ DEPIN BURSTATICNY 1]
BAPFLERP TYFRI OUALITATIVE DIP NET SAFELE (4C)

NUPRER CF PEPLICIIFEY 3 PIELE PICLCGIATs CENNTS NELSCN (39)
NCTEY  NOT APFLICARLE (0) :

RAW DATA TAPRLED

187 LEVAL PEFPERENCE

aNT Level pEFERENCE REPLICATES cOunts T0TAL FOn 8P,
GEaua/spICIES
nipiER)
CHIpCNOY IBAL, 8=FAF CagNOCLACTINAE
CRICCIOFUS FLAVCCEINCTIVS (14310 f e« ) 1, 0, [ 1.
PREAVETRIUCHENUS gP, (15100) 1 ) 0, 1, 0, |
PERECYRUCLADIUS 8P, 3 (15600) 1 Co O 8, 9,
CEPAIOPLGCNIDIL
PALPCPYLD 8P, (1803%0) 1« ) [ 1e 1, 2,
aYPPRICIE
ERISTALIS 8P, (1M460) 1=« ) Ce 0, 1, [
COLEOPTEM)
byrlsCiiat
RRANTIUS 8P, (204169 1« 3 Co 1. 4, [ 1S
PYTISCUS 8P, (20449 1« ) C, 1, 0, | Y
AGlRUS 8P, 1 (20439%) 1« ) Ce S 1 % B,
ILYRIUS &P, (204089 | U T | €, 0, 3. 2.
CEFCNECTES GRIBECSTRIATUE (2040)) {1« 13 C, T [ 13,
HYDRACHPINA
LERERTIIOME
LEPERTIA B8P, (21440) 1« ) Ce 0. t, 1.
AppPAGRIC AR
ARFENURUS 8P, (21600) 1« 3 ¢, 4, 2, [
PICNICAL
FiICND 8p, (2173%) 1= 3 Co 0, 4, 4
Lirngs1ICRR
LErNg8IA 3P, (21710) 1 e ) €, L 4 9.
cLacocers
CAEWMIDIL
CARHNIA PULEX (31990) 1« ) C, 6, 1, %,
cepipoe)
CALBMACICA
LIPPTOMUS CCLOMACENSIS (37099) 1« ) c, 16, n, 40,
CIAPTICHUS SKOSHCNg (37061 1t e 3 C, 8, 1. L
APPHIPCLA
TALITRICAY

HYB P LA AZTECH (410€0) te 3 1, 29, 9, .,



vol-v

PECJECTY  BCIC RIIN PPCJECT (AP)

SIATICNY ANCFELING/LITTORAL IC { ¥ CEPIW
SAMFLER TYFPEs  CUALITATIVE DIP wET SANELY (40)
NUNPER CF PEPLICATEST PIELL PICLCGIATy
NCTES AOT AFFLICABLE (O)

18T LEVEL REFPERENCE
aNC LPVEL REFERENCE
GEAUS/BFECIES

AMPHIPCED
GAPNRRITAE
GAYWAPUS LACUBTRIg (41)326)
oL1c0CnIETA
NBlCICAR
NALS OPP, (59021)
UNCINAIS UNCINATA (S5902%)
LUPERICLLIDAR
LUFBRICULIDAR « Afl (S904C)
RIRNUDINEA
ERFCRCELLIDAR
NEGHPLOPELS ORBECURA (62532Y
GLCBEIPIONIIDHE
GLCOAIPHCNID COFPLANATA (62390)
PELRCYPCED
SPRAENIIDAR
Plelplum 8P, (63029)

TOTAL FCp 4S8 BFECIES BY

TOTAL rCp J} PEPLICaATRS,

ARpAL  CYBTER LAFE (240)

DENNIB NELSCN (859)

FAW CATA TARLES

REFLICATE,

43 svecied

FEPLICATES

-

1.

[ ]
-
-
.

COUNTS

T.

Jo0c.

2.
c.

1.
0.

L

PaGt 13

CATES AUGUST 24, 190)
SUBSTATICN L

TOTAL FOR 0P,
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(211 S

PROJECTY ACIT RpIN PRCJECT (AR ARFAY  UPPEP I8LAND LaKR (29) DATEY  AUGUET 27, 190)
SIATICN)  BHCRELINE/LITTOPAL 10 § P DEPIN auRaTATICM 9
SAMPLER TYPRY OCUALITATIVE DIF wET SArFLE (40)

NUvpeRr OF REFLICHITESY 3 FIELD PICLCGIST) DENNIS NELSCN (39)

NCIL1  MOT APELICAPLE (O0)

RAW DATA TARLES

181 LEVEL PEPERENCE

N LeveL prFERENCE FEPLICATES Counts 10TAL FoOr 8P,
GEnyg/apECTIES
PENIPTEND
ccatalone
. CUAQCORIXA nileYdp (6018) 1 ) Ce 0. 1, 1.
TRICHCPIEPD
LIVNEPNILIDAR
IMPATURE LIPNEPHILIDAR ¢93640) 1 ) C, 0, e 1,
PSYCHOGLYPNAR JUBRCREALIS (%600) 1« ) Q. 1. ? 4,
oIptER)
CHIPCNOP ICAE, SPANILY TANYPOCINAL
PRCCLADIUS oP, (109%30) t= 3 1, 10, 4, 19,
CHIBCNOPICAL, TRINE TAnYTRP8IN]
PAPATANYTARQUS 8P, (13790) 1« ) 0, 1. 1, 1.
CHIRCNOPITAE, S<FAN CRYNQOCLACTINAL
CRICOTUPUS/CRINCCLADIVS (14470) 1« ) . o, 2, 2,
SYAQRIHOCLACIUA 8p, €16010) 1« 3 . 0, 2, 2,
COLEQPTIR)
pYltechche
PHANTUS 8P, (2041¢) 1« ) €, 1. 0, te
FYCROPORUS 8P, 3 (30400) 1+ 3 14, 0, 1, 19,
CEFCNECTES GRISECSTATATUS (2040)) 1 ) 0, o, 3, %,
HIDRACAPINA
LEBFETIIDAE
Leeeprld P, (21440) 1 ¢ 3 1, 2, 18, 10,
HYGRCRATICAL
HYCROBATES 8P, (21710) 1« 3 Ce 0, 1, $e
agraACCE®
CYFPICAR
CUCYPRIS AFPINGS ntRBUTA (33900) 1e ) c, 0, 4, B
ccreroed
CALMNOILS
CIop1onUS ARAPANQOENSLS (17060) i1« 3 3, 11, 16, 30,
oLrcoCcHarTA
CLIGOCHAETA « aLl (9901C) 1« ) 1, 0, e, 1.

LyPPEICLLIDAL
LUFBRICYLIDAE « Agl (8904C) 1t c, 11, 4, 87,



901-v

PPOJECTE ACIC PIIW PRCJECT (AR) AREA)  UPPEP 1SLAND LaRE (2%) OATEY  AUGUST 29, 1903
SIATIONS SHCPELINE/LITTORAL 3C { ¥ BEOPTH SUBOTATRCN) 9
SANPLER TYPEg QUALITATIVE DIP wET SAFPLE (40)

NUNOZR OF REPLICITIF?ON 3 FIELE PIOLCGIST: DENNIA NELSCH (99)

NCTIRY  NOT APFLICARLE (0)

PAW CATA TABLER

18T LEvEl PErEREnCE
anC LEvVeL REFRRENCE rPEPLEICATES counts T0TAL FOP 80,
GEMySsBPRCIES
HINUDINEA
cLcasterontipit
HELORDELLA 8TAGNALIS (62610) 1« 3 0, 7. 3, [N
TOTAL POP 17 SPECIES BY MEPLICATEY {1« 3 a«, “, 102,

TOTAL P0n 3 REPLICATRS, (7 BPEClES: 1ee,



APPENDIX H. INVERTEBRATE COUNTS FROM NED WILSON LAKE 10-ROCK, BASKET AND
HESTER-DENDY AND UPPER ISLAND 10-ROCK SPECIAL SAMPLES.
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PRCJECTE HCIC PAIN PPCJIECT (AR} APERE NED WILSCN LOKP (33)
STAIICHY  BYCRELINR/LITTOPAL 1C \ P CREFTH (239)

SavFLEP TYFEs ¢ FCCRPETHON) INCIVICUML SCPRAFE

NUFREP OF REPLICITRO: ] FILLE PTICLCGISTs RAPPY BALDICO (21)

NCTRD  NOT MPELICACLE (0)

RAY CATA TaBLES

18T LEVEL REPEPENCE

INC LEVRL PEFRRERCE PEPLICHTNS
GENUB/BPRCIRS
sirrEma
CHIRCNOV IDAR, TRIDE CHIPORCPIM
PICRCIENCIPES 8P, 1 (1293%) 1 1,
CHNIPCKNOPIDIE, TRIBE TANYTAPSIN]
TAMYTAROUS 8P, (113700) 1« ) 1.
PAFATANYTAREUS 8P, (13780) 1« ) 12,
CHIRCNOP DAL, SeFAM CRTROCLACIINAR
CCEYNCNEURA 8P (14419) t e ) ¢,
SYMORTHCCLAL IUS 8P, (16010) : t e 3 c,
CRIPCNOP ICAL, TRISE DIMFEQINAR
PSEUDCKIEFFPRIELLY BF, (163509) 1 ) g0,
ccLeorIEm
CY118CMAL
HYCRCPORUS EP, § (20460) 1« ) C.
08TRACOLY
CYFRICA?
CAMDCNA SCOFULOSA (3)600) 1« 3 €,
CCPEPOL)
CYCLCPCIDA
PACROCYCLOPE ALRICUS (J0110) te ) 3.
NEMATOL)
NEPATODA « PLL (950610) 1 le
PeLecYPCED
SPEAERIIDAE
PiLeIDIUP 8P, (68C2%) 1t e ) A
TOTAL PCR 1t BPECIES £Y RFFLICATE) 1 3 190,

TOTAL PFO® 3 FEPLICHIFE, 11 8PECILE: 821,

CONNTS

130,

FGr

CAaTRy  AUCURY 24, 190)

SUPSTATICNY

C.

.

e.

10181 FOR B8P,



60T-v

PRCJECTL ACIT F2IN PRCIECT OOF)
STATICNS  SECFRLINE/LITTOFAL 1C § M CEFTH (2)9)

SAFPLER TYPR

nuretp ©F REFLICITRGY L] FTELT el1CcloGlsly

NCTEY

N0T MPFLICARLE (O0)

18T LEVEL REPEPENCE

INC LEYEL PEFRERERCE
GENUB/BPRCILS

pIrtEm)

CHIRCNOP 10AE
CHIPONOPIDAE « ALL (1081C)
CRIPCNCHIICAT, B«FANILY TANIPOLINAE
ABLARRSFYIA B8P, (10631)
PRCCLADIUS gP, (10990)
CRIPCNOPITAE, TRINE CHIPCRCHIM]
CHIRCHOVPUS 8P, ' (1229%)
PICPCIENCIPES 8P, 1 (1293%)
CHISCNOP ICAE, TRIDE IANITAPSIN]
TAMYTARBUS 8P, (13700)
PAFATANYTAREUS 8P, (1375C)
CRIRCNOPIDAL, B<fPAF CRTHCCLACIINAE
CCFYNCNEURA 8P (14419)
CRIPCNOP IDAE, TRINE LINPESINAR
PSRUCCKIRFFERIZLLS B8P, (16303)

WYDPACIDIMA

LEREFTIIDAL
LERERTIA 8P, (21410)

CLADOCEPR

NCLCFECITAR
HOLCPEDIUM CIRBEPUY (31722)

ccetpoth

cycLCcPCiIon
PACPCCYCLOPS ALPICUS (30110)

OLIGOCHIETA

LUPRPIOLLICAR
LUPBRICULTIDIR « ALL (9904C)

HIPUDEIMED

GLCSEIPIONTLIDAE
NELOBCELLA ETAGNALIS (02€10)

PELECYFCE)

SFEAERIIDAR
PreICIvp 8P, (65C29)

ARPAg NED SIISEN Lang (V)

RECTYANGULAP BABKET 4X6X7,5 INCHES (30)

BARRY BALDIGEC (21)

PAW CATA TAPLEE

PEPLICHTIVS

C.

L

C.

C.

COUNTS

e.

C.

o.

pager

CA1Eg  BUCURT 24, 190)

BUPSTATICN

1C10L POR 8P,

1.

?.



ott-v

PECJECTy ACIT BPIN PECJECT (2M) APEBY NED SILBCN LBKF (2))

SIATICNY  EFCERELINE/LIITOPAL TC (| ¥ CEETH (2]8)

SAVPLER TYFR) RECTYANGULAFP PASKRT 4X6X7,8 IMCHEE (20)

NUPPER CF PEPLICOTESS S FIELC BICICGISTs RMARRY PALDICO (21)
NCTEg  NOT PPFLICARLE (0)

RAN CATH TapLER

18T LEVEL REPRRENCE

aNT LEVEL PEFERENCE PEPLICITES
Grrys/aPeECIRS
TOTAL PCP 1S BEFPCIES PY PFPLICATE L

TOTAL rCP S PEFLICITFS, 19 BPPCILSy

COUNTS

1€, 23,

20,

¢r 2

CATFe  BUCURT 2%, (99Y%

EUPBTATICNY

29,

13,

TCIaL P0R §P,



[tr-vy

paGr )

PPCJIECTY  ACIC ROIN PRCJIECT (BB ARERg NED RILSCN LAKE (32)) CatCs AUCUPRT 28, 190)Y
SYATICN) ESPCPELINE/LTITTOPAL 7C 1 P CRETN (2)9) AURSTATICNY 9
BAPPLER TYFE: PFMLLIIPLL PLATE QAFPPLEP « WESTER CENLY (1Y)

NUVREP OF PPPLICITRS 4 PIELE BPCLCGIZTY @BPRY RALDIGO (21)

NCTE)  NOT PPELICARLE (0)

RAN CATA TABLER

181 LEVIL REPEPENCE

INC LEVEL PRFERERCP PEPLICAIFS COUNTS TCIML FOP 9P,
CraUs/8PLCINS
oIrTEM
CRIPCKOPIDAE
CHIRONOPIDAE o MLL (1081C) t - 4 G te 0, 0, t,
CRIPCNOP ICAE, TRIDE TANYTARBIN]
FAFATANYIARSBUS 8P, (1)75C) 1= 4 .. o, 0, 0, ",
CPRIRCNGIIDAR, B=FAM CRINCCLACIINAEL
COPYNCNEURA 8P (14419%) 1t o 4 3. Y. 1. 1. ",
HIRUDINED
GLCORIRICNITIDAR
HELOBPCELLA QTAGNALIS (62€10) 1« 4 1. LN 0. 0, 1.
TOIAL PCR ¢ BFPCYES PY RFFLICATEY 1 4 12, 4, e 1,

TOTAL PCP 4 PEPLICHTRE, 4 BPFCTIES 19,



eli-v

paGr

PROJECTY ACIE RAIN PRCJECT (AD) ARERY UPPEP TSLAND LAKF (28) CO1F)  AUCURT 28, 1999
SIATICN: ONCFELINE/LITTORAL 1€ 1 » DEFFIN (299) BUPSBTATICNS ¢
SINPLER TYPE) tC RCCEMETHOD) INCIVICUML SCPAFE

NUPRER OF PEPLICITES: ) FIELL BPCICGIATY BARPY PALDIGO (21)

NC1E? NOT PPRLICARLE (O}

RAN TAT) TARLILEE

18T LEVEL REPRRENCE

2%C LEVIL PEPRRENCE fepPLICATES COUNTS 1CI5L FOR 8P,
CEAUS/SPECIRS
TPICHCPILPA
LIVPNEFRILIDAR
IMVATURE LIVNEPHILIDAE (9%960) : te 3 C. 0, s, S,
pIPIEP
CHIPCNOPICAL, TRIBE TANYIARSTRY
PAPATANYTARSUS 6F, €1179C) 1« 3} 2, % 0. T,
CHNIPCNOP ICAE, SePAN CRTHCCLACIINAL
CCPYNCNEURA 8P (1441%) t e 3 1, 0, G ',
SYMNCPTHOCLATIUS 8P, (16001C) te 3 2. e, 1, s,
HYDRACABINA
RYCRACARINA (ALL) (2140C) te ) 0, 0, f, 1,
Leeer11ICAL
LEPERTIA 8P, (21410) 1 e ) C. 0, 4, .,
cLapocers ,
DAFNSIDML
CAENNTA PULEX (31790) 1 e 3 C, 2, 0. ?,
coPEPODR
CALAKOICA
D1JPTCHNUS APAPANCENSIS (17060) 1te ) s, L 10, 2,
crctcpcita
CYCLOPOID CCPEPCDIC (J001C) 1« 3 Ce t, 1, 2,
nErATCED
WEFATICDA = BLL (90610) 1 ) i, % 1, S,
oLIcocCHIET)
NpICICAR
NAIDICAE « BLL (99020) f e 3 1, 0. [ L
TOTAL PCR 4t BPECIES BPY RFELICATES 1« 3 1e, 16, 2y,

TOTAL PCP 3 PREFLICATIES, 11 SPFCTER) 8s.



APPENDIX I. RAW QUALITATIVE INVERTEBRATE SAMPLE DATA FROM NED WILSON
SPRING, AUGUST 18, 1982.
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pacet 4

PROJECTs ACTE PaIn PRCJECT (AR BPEAY  NEC WILBCN LARE (2)) DATRS AUCUST 19, 1902
SIATIONG SERING, 100v N NED M ILSON LIaRP SURSTATICHN: (]
SANPLER TYFEs CUALITATIVE DIP wET SAFBLE (40)

NUNpEF QF PRFLICHITESY 1 FIeLL RICLCGIBTI WES KRINNERY (83)

MCTEY  NOT APELICARLE (0}

RAw CATH TaRLER

18T LEvEL PrPERENCE

INC LeveL REFERENCE PEPLICATES counts T03AL FOR 8P,
GIrUG/BPECIRS
TRICROPICRD
LIPNEPHILIDALR
LEVNEPHILUS EXTERNUS (9354)) 1« 1 7, 7.
LIVNEPHILUS 8P, (994M) | BEC T | . 1.
PSYCHORCNIA COSTALIS (9610 . { o 1 . | 1Y
oIpIERD
CHIRCNOVP IDAR, TRIBE CHIROWOYING
CrYpTOCHIRONOMUS AP, (13390) te 1| 1. $e
DICROIENCIPES 8P, (13410) 1« 1 1, 1.
GLYPTOTENDIFES 8P, (12%900) e 1@ 1o 1
PHIENOPSECTRA 8P, (13360) 1 19, 19,
CRINCNOY IDAL, TRIBE Tinttamsind
TANYTARSUS 8P, (13700) 1« 1 1, 2.
CRINCNGYH Ipat, Sepal CRIHOCLACILINAER
CCPYRONEURA 8P (14419) 1 1 ", M.
CPICOTOPUS LARICOMALTIE (14360) 1 | 1, [
THIENEMANNTIELLA 8p, (1600C) §¢ 1 1, 1,
LEPIDOPIERA
LEPICOPIERA « ALL (19%800) fe 1. 3.
HYORACARINA
LEREFTIIDAE
LERPERTIA 8P, (21410) 1+ 1 3. 1 I8
OarniCecLa
croniCat
CArDonA 8COPULOSA ()3600) 1« 1 “", «“,
ARPHLIPCELA
1ALIINIERE
MYBLELLD AZTIECA (41060) 1 1 14, 14,
CharmarICAL
GAFPARUS LACUBTRIS (41326) 1 1 1909, 108,
NENATOCD
REFVATODA = ALL (%0610) 1o 1 3, %,
OLIGOCHAP TS
NI ILICAR

NALS 8PP, (39021) te 1 S, 9.



SIT-v

PRCJRCTY BCIT RALN PRCUECT (ARY

STATICNG  SFRING, 100¥ W NED nip 80N LARE
SAWPLEP TYPR OUALJTATIVE CtP nET 8AMPLE (40)
NUNBEP OF REPLICATESY @ FIELE RICLCGIAT)
NCTEs NOT MPELICAPLE (0)

18T LEVEL REPENENCE
anc teveL RrEFERENCE
GIrUSs/8PECIES

0LIGOCNAETA
TuetrICioae
INFATURE TUBTFICIEAR o ¥,C,C,C, (6

LEVNCDRILUS HOPPMgISTERL (BPIRALIS FCAM) (60020)

RIRVDINE A
ErFCeDELLIDAL
NREENELOPSIS OBsCUpA (62333)
PELICYPCOR
SPHAERIIDNE
PIeICIUM B8P, (65029)

TOTAL POp 22 SPECIER pY

TO1AL FOp 1 PEPLICHITLS,

AREAL NED MILSCN LARE (2))

WES XINNEY (9)

RAW CATA TABLCE

00¢0)

REPLICATEY

17 sepeC1lElY

rEPLICH TS

27,
1.

counes

Pact 2

oAty AUGUST 10, 1902
SURSTATICNY L]

T03AL vOR 8P,

17,



APPENDIX J. DIGESTED TISSUE DATA FROM NED WILSON LAKE (S. fontinalis) AND
UPPER ISLAND LAKE (S. clarki) FISH COLLECTED DURING 1982 and 1983.
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L11-Y

Element k

Lake/Date Sample As S¢e fe ®n Pb e r n 1 Cu Ko 1} W W
S. fontinalis <0.08 3.4 N/A MR 1.2 (<.2) 1.2 2.3 15 0.2 4.6 €0.001 N/A WA N/A
Whole No. 1
S. fontinalis .08 1.6 N/A NA 2.4 0.3 1.2 0.6 15 2.0 5.0 <0.001 WN/A N/A N/A
Whole No, 2
S. fontinalis <0.08 1.3 WA NA 1.0 0.5 0.6 123.5 96 1.9 4.9 <0.001 WN/A N/A N/A
Whole No. 3

Ned Wilson

07-06-82 S. fontinalis <0.08 3.1 N/A NR 1.5 0.4 1.0 3.3 128 5.5 5.2 <0.001 N/A N/A N/A
Whote No, 4
S. fontinalis <0.08 3.3 A NA 1.2 <0.15 0.7 3.4 105 1.0 5.7 <0.001 N/R N/A N/A
Whole No. $
S. fontinalis «0.08 2.9 N/A NA 1.3 <0.15 0.7 3.2 13 0.9 5.0 <0.001 WN/A N/A N/A
Whole No. 6
S. fontinalis <0.05 0.8 < 2.5 &5 WA 0.7 4 113 93 14 .5 85 €38 €25
Whole No. |

Ned Wilson

08-25-83 S. fontinalis «0.05 0.8 1{] .5 M NA 0.7 3 174 96 143 .5 80 <38 €25
Whote No. 2
S. fontinalts <0.05 0.08 <5 @.5 19 N/A 2.7 <3 102 <8 6 Q.5 388 NA (25
Gills No. 2
S. clarki <0.05 0.2 <5 2.5 86 N/A 0.6 3 965 (1168) 1060 <¢2.5 <50 €18 €25
Whole Mo. 1

Upper Island

08-27-83 S. clarkd €0.05 0.4 <5 2.5 92 N/A 0.6 4 991 (1199) 1090 .5 <50 <38 <5
‘Whole No. 2
S. clarki <0.05 1.6 <5 «@.5 13 NA 0.8 <3 65 a 1 .5 <50 N/A (25

Gifls No. 3

2NN INSIEESE NI I IN IS S I NSRRI NS I NS S EE R I AR E NI I R P T T T S I IR ISR IS SIS S AT SRS I NI TS rsansdisseRSesusRSSTaEEe S



APPENDIX K. DIGESTED SEDIMENT METAL CONCENTRATIONS FROM COLORADO FLAT
TOPS LAKES, 1982 and 1983 SURVEYS. Concentrations are mg/kg,
except Al (g/kg).
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-..Ill.l........l-..l-.."'..-.--IIl..l........-.I.I..'..-'..-I.'l’.'.l.I...l..l‘.!..llt.ll..-..I.---lll..;'..I-Il.l‘l
Repli- Element kq)
Lake Site cate Date T4 In Cn Cr Se As Nl Te HWn Mg As

Ned Wilson Nw2 1 8/25/83 24, 21 0.352 84 22 42 25 «<0.®@5 0.0015 33 <5 <2.5 <25 <2.5

2 28, 24 0.385 68 16 4% 29 <0.05 0.017 37 <5 <€2.5 <25 <2.5
3 27, 23 0379 14 21 60 22 <0.@5 0.017 43 <5 2.5 <25 <2.5
Oyster oL2 1 8/18/82 18, 18 0.555 59 19 34 37 <0.0@5 0.0 22 <5 <2.5 <25 <2.5
2 18, 17 0.347 53 15 36 27 <0.® 0.0 21 <5 <2.5 <25 <2.5

Upper Island UI4 1 8/27/83 37,31 0.180 73 20 30 20 <0.®@5 0.R6 30 <5 <2.5 <25 5
2 25, 22 0.120 83 (1216)226 36 <0.025 0.013 24 <5 <2.5 <25 <2.5
l 36, 30 0.225 108 (925)2 36 S50 <0.025 0.022 30 <5 <2.5 <25 <2.5

NS N E S E N I N N S R N T E NP E R I A E R R R R R R R R R N N E S R R E R P R R R R R I I I R E R E R R S PRI T I R R RIS EREE SR IRERNEEREED

Note 1. Second verificatfon run conducted, concentration of Al is g/kg.
Note 2. Parentheses identify outliers not included in mean estimates.



APPENDIX L. WATER CHEMISTRY DATA FROM COMPOSITE SAMPLES TAKEN AT
COLORADO FLAT TOPS LAKES, AUGUST 1983. Concentrations
are ug/l1 unless otherwise noted.
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Ak Color T0C DOC uncorr corr
Lake Site  Rep. Cl 50‘ NOJ NOZ F Nud (ueq/1) (NTU)  Total p (mg/1) (mg/1) cht a chl a
Ned Wilson NW1 1 126 4n4 <164 <1.2 <60 30 84 0 16 2.1 4.4 1,232 -2.9%
2 153 503 <164 <1.2 <60 15 1.7 1.1 1,232 -2.9%
3 122 502 <164 <1.2 <60 16 6.4 1.9 1.219  -2.483
2 1 180 482 <164 <1.2 <60 25 a8 0 16 1.8 4.0 1,348 -2.296
2 141 458 <164 <1,2 <60 16 2.0 1.9 1.334 -2.296
3 150 535 <164 <1.2 <60 16 2.5 1.4 1,232 -2.029
NW3 1 117 584 <164 «1.2 <60 3 18 0 16 3.6 1.3 1.232  -1,575
2 128 546 <164 <1.2 <60 16 2.3 2.5 1.116 -1.762
k] 118 523 <164 <1.2 <60 16 2.5 5.4 1,232 -2.029
L 1] 1 93 528 <164 <7.2 <60 30 62 0 16 1.8 3.8 1,450 -2.563
2 100 568 <164 <7.2 <60 16 2.0 3.0 1,383 -1.R42
k| 98 560 <164 <7.2 <60 16 2.0 3.6 1,232 -2,029
Oyster oLl 1 174 135 <164 <7.2 <60 51 210 0 18 4,9 <0.2 1.113  -0.249
2 204 764 <164 <1.2 <60 18 5.5 <0,2 1,045 0.187
3 152 764 <164 <7.2 <60 18 4,7 <«0.2 1.437 -0.294
oL2 1 178 761 <164 <7.2 <60 42 222 0 19 6.5 0.9 1,205 0,240
2 182 854 <164 <71,2 <60 18 4.5 <0.2 1.321 0.427
3 182 784 <164 <1.2 <60 18 4,3 <0.2 1,234 -p,214
Upper Istand Ul] 1 12 551 <164 <71.2 <60 36 96 0 12 2.6 1.4 0.857 0.587
2 92 565 <164 <?.2 <60 12 2.6 3.2 0.973 0.320
K} 107 559 <164 <1.2 <60 11 2.1 0.5 0.960 0.774
ul2 1 168 526 <164 <7.2 <60 22 92 0 14 3.4 <0.2 0.973 0.320
2 192 538 <164 <71.2 <60 14 3.1 <0,2 0.974 0,774
3 198 532 <164 1.2 <60 14 3.1 0.5 1.090 1.869
U1l 1 122 521 <164 <7.2 <60 12 96 0 14 1.1 <0.2 1.482 -0,107
2 189 532 <164 <7.2 <60 14 1.2 <0.2 1.279 0.427
3 200 532 <164 <1.2 <60 15 2.9 <0.2 1.279 0.427
uls 1 122 624 <164 <7.,2 <60 48 100 0 14 2.4 <«n,2 0.989 0,774
2 106 619 <164 <7.2 <60 14 1.2 <0,2 0.974 0,774
3 102 616 <164 <1.,2 <60 14 2.2 <1.0 1.076 0.507



APPENDIX M. WATER CHEMISTRY DATA FROM DEPTH PROFILES TAKEN AT
NED WILSON LAKE, OYSTER LAKE, AND UPPER ISLAND LAKE,
COLORADO FLAT TOPS, AUGUST 1983,

A-122



iWed Wilson Lake

Time/Site Depth Temp. D.0O. COND. pH
(m) (‘c) (mg/L) (umho/cm)
N1 0 15.6, 15.7| 6.4, 6.0 70, 70 7.3, 6.9
0830 Hrs. 1 15.6, 15.7] 6.2, 6.2 80, 80 7.2, 7.0
2 15.6, 15.6) 6.6, 6.5 | 90, 70 | 7.2, 7.0
3 15.6, 15.6| 6.6, 6.5 70, 70 7.1, 7.0
4 15.6 - 6.8 - | 8 - 7.0 -
5 15.6, 15.6] 6.8, 6.9 70, 70 7.1, 6.9
N2 0 15.9, 15.8| 6.3, 6.2 | 60, 60 | 6.8, 6.8
1015 Hrs. 1 15.9, 15.8| 6.0, 5.9 | 60, 60 | 6.8, 6.8
2 15.9, 15.8] 6.0, 5.9 60, 60 | 6.8, 6.8
3 15.9, 15.8] 6.2, 6.0 | 60, 60 | 6.8, 6.8
4 15.8, 15.8| 6.0, 6.0 | 60, 60 | 6.8, 6.8
5 15.8, 15.8) 6.1, 6.0 [ 60, 60 | 6.8, 6.8
N3 0 16.7, 16.4] 5.9, 6.3 | 60, 60 | 6.8, 6.8
1230 Hrs. 1 16.3, 16.1] 5.9, 6.6 | 60, 60 | 6.9, 6.8
2 16.2, 16.1} 5.9, 6.5 | 60, 60 | 6.9, 6.8
2.5 |16.1, 16.1| 5.8, 5.8] 60,60 | 6.9, 6.9
NW4 0 16.9, 16.8] 5.7, 5.8 | 60, 60 | 6.4, 6.4
1500 Hrs. 1 16.8, 16.5] 5.6, 5.8 | 60, 60 | 6.4, 6.5
2 16.5, 16.3] 6.0, 5.7| 60, 60 | 6.4, 6.5
3 16.4, 16.2] 6.0, 5.8 | 60, 60 | 6.4, 6.5
4 6.2, 16.2] 6.1, 6.0 60, 60 | 6.4, 6.5
5 6.2, 16.2] 6.3, 6.2] 60, 60 | 6.5, 6.5
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Oyster Lake

Site/Time Depth Temp. D.O. COND. pH
(m) C) (mg/L) (vmho/cm)

oLl 0 19.1 4 110 8.3

1715 Hrs. 1 18.9 110 8.2
2 18.4 .2 120 8.2
3 18.3 .2 120 8.2

oL2 0 18.2 6.0 110 8.1

0930 Hrs. 1 18.3 6.2 110 8.2
2 18.3 6.2 110 8.2
3 18.3 6.2 110 8.2
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Upper Island Lake

Site/Time Depth Temp. D.O. COND. PH
(m) (°C) (mg/2) (ymho/cm)
U1l 0 14.8, 14.7° 7.1, 7.4] 70, 70 5.8, 6.2
1100 Hrs. 1 14.8, 14.5| 7.6, 7.3| 70, 70 6.0, 6.2
2 14.6, 14.4 | 8.0, 7.3| 70, 70 6.1, 6.2
3 14.3, 14.2| 8.4, 8.5| 80, 70 6.1, 6.2
c? 6.2°
UI2 0 4.6, 14.5} 7.7, 7.4] 70, 70 6.4, 6.5
1230 Hrs. 1 14.6, 14.5| 7.8, 7.6| 70, 70 6.4, 6.5
2 14.4, 14.2 7.9, 7.9]1 70, 70 6.4, 6.5
3 14.3, 14.2| 8.1, 7.7] 70, 70 6.5, 6.5
3.5 |14.2, 14.2) 7.9, 7.7] 70, 70 6.5, 6.5
UI3 0 14.5 7.7 70 6.5
1440 Hrs. 1 14.5 7.7 70 6.5
2 14.5 7.8 70 6.5
3 14.4 7.8 70 6.5
4 14.2, 14.2| 7.8, 7.6] 70, 70 6.5, 6.6
5 14.2 7.8 70 6.6
6 14.1 7.8 70 6.6
6.5 |16.1 7.8 70 6.6
Note 1. Duplicate readings usually signify both downward and

Note 2.

Note 3.
Note 4.

retrieval measurements.
C designate a composite sample 1 meter below surface and
1 meter above bottom.

Beckman portatle pH meter reading.
Secchi depth 9.5 m.
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Upper Island Lake

Site/Time Depth Temp. D.O. COND. pH
(m) (‘o) (mg/ L) (umho/cm)

Ul4 0 14.8 6.0 7.0 6.3

1700 Hrs. 1 14.8, 14.4] 6.0, 7.6 | 60, 60 | 6.3, 6.3
2 14.8 6.0 70. 6.4
3 14.7 6.0 70 6.4
4 14.6 6.1 70 6.5
5 14.4, 13.2] 6.1, 8.6 70, 60 6.6
7 14.4 7.8 70 6.7, 6.2
7 13.2 8.4 60 7.2
8 11.5 8.5 70 7.3
9" 8.5 9.5 60 7.2
10 8.0, 7.1} 9.7, 7.7 70, 70 7.1, 5.9
11 7.0 9.6 70 6.8
12 6.5 9.0 70 6.7
13 6.3 | 8.8 70 6.7
14 6.2, 6.0 7.8, 4.8 70, 80 6.4, 5.9
15 6.0, 6.1 | 5.6, 4.8 80, 80 6.3, 6.0
16 6.0 4.8 80 6.1
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APPENDIX N. TOTAL METAL CONCENTRATIONS FROM FLAT TOPS LAKES SAMPLES
COLLECTED AUGUST 1983. Aberrant data is suggested by
values in parentheses. Less than signs indicate values
below detection limits.
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821~y

Repli- Element {pg/L)
“Pb Se 55

Lake Site cate T (d n Cu  Cr ta W Te Wn Mg As
Ned Wilson 1 1 <90 0.3 64 5 <50 7 0.5 «l 1429 <50 <100 <50 <500 <50
2 <90 0.2 39 12 <50 5 0.5 «l 1243 <50 <100 <50 <500 <50

3 <0 - 42 6 <50 - <0.5 <« 1557 <50 <100 <50 <500 <50

2 1 99 0.3 a4 8 %0 5 0.5 1 1171 50 165 <50 <500 <50

2 123 1.1 81 15 <50 1% 0.5 «1 2878 <50 <100 <50 <500 <50

3 <90 0.3 52 11 <50 6 0.5 «Q 1267 <50 <100 <50 <500 <50

3 1 <90 0.4 53 15 <50 6 0,5 « 1566 <50 <100 <50 <500 <50

2 153 0.4 8 13 <50 8 05 <« 1444 <50 <100 <50 <500 <50

3 110 0.3 68 11 <50 5 <0.%5 « 1233 <50 <100 <50 <500 <50

4 1 107 0.2 44 5 <50 & 0.5 «1 1122 <50 <100 <50 <500 <50

2 93 0.3 54 11 <0 (27) <0.5 «l 1211 <50 <100 <50 <500 <50

3 <0 0.3 45 9 <50 4 <0.5 1 1100 <50 <100 <50 <500 <50

Oyster Lake 1 1 95 0.3 69 13 <50 11 <0.5 «1 2700 <50 108 <50 103 <50
2 113 1.3 1066 20 <50 12 <0.5 <« 2700 <50 112 <50 1042 <50

3 101 0.2 52 8 <50 6 <05 «l 2600 <50 <100 <50 188 <50

2 1 <90 0.2 50 13 <50 6 <0.5 1 2600 <S50 <100 <50 541 <50

2 137 0.3 61 17 <50 8 0.5 <« 2700 <50 <100 <50 981 <50

3 108 - {152) (59) (95) - (14) (16) 2700 53 <100 <50 1052 <50

Upper Island 1 1 94 0.4 38 15 <50 4 <0.5 2 1400 <50 <100 <50 <500 <50
2 Q0 0.3 45 10 <50 5 <0.5 2 1500 <50 <100 <50 <500 <50

3 124 0.5 62 16 <50 7 <0.5 2 1700 <50 <100 <50 <500 <50

2 1 <90 0.2 LX) 7 <50 4 <065 « 1400 <50 <100 <50 <500 <50

2 113 0.2 54 7 <0 4 0.5 «l 1400 <50 <100 <50 <500 <50

3 <90 (20) (158) (64) <50 (81) (17) (21) 1300 108 <100 <50 <500 <50

3 1 <90 0.2 47 <5 <50 5 <0.5 « 1700 <50 <100 <50 <500 <50

2 <90 0.2 51 8 <50 5 0.5 1500 <50 <100 <50 <500 <50

3 <90 0.2 55 7 <50 3 <05 « 1600 <50 <100 <50 <500 <50

4 1 168 0.4 65 14 <50 9 0.5 <« 1900 <50 282 <50 <500 <50

2 96 0.3 49 14 S0 7 <0.5 «i 1600 <50 <100 <50 <500 <50

3 6 0.5 A 1300 <50 <100 <50 <500 <50

<90 0.3 49 25 <50
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