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FOREWORD

The National Eutrophication Survey was initiated in 1972 in response to
an Administration commitment to investigate the nationwide threat of
accelerated eutrophication to freshwater lakes and reservoirs. The Survey
was designed to develop, in conjunction with State environmental agencies,
information on nutrient sources, concentrations, and impact on selected
freshwater lakes as a basis for formulating comprehensive and coordinated
national, regional, and State management practices relating to point source
discharge reduction and nonpoint source pollution abatement in lake
watershed.

The Survey collected physical, chemical, and biological data from 815
lakes and reservoirs throughout the contiguous United States. To date, the
Survey has yielded more than two million data points. In-depth analyses are
being made to advance the rationale and data base for refinement of nutrient
water quality criteria for the Nation's freshwater lakes.
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INTRODUCTION

The collection and analysis of phytoplankton data were included in the
National Eutrophication Survey in an effort to determine relationships between
algal characteristics and trophic status of individual lakes.

During spring, summer, and fall of 1974, the Survey sampled 179 lakes in
10 States. Over 700 algal species and varieties were identified and
enumerated from the 573 water samples examined.

This report presents the species and abundance of phytoplankton in the
9 lakes sampled in the State of Nebraska (Table 1). The Nygaard's Trophic
State (Nygaard 1949), Palmer's Organic Pollution (Palmer 1969), and species
diversity and abundance indices are also included.

TABLE 1. LAKES SAMPLED IN THE STATE OF NEBRASKA

STORET No. Lake Name County
3101 Branched QOak Lancaster
3102 “Harlan County Reservoir Harlan
3103 Harry D. Strunk Frontier
(Medicine Creek)
3104 Hugh Butler (Red Willow) Frontier, Red Willow
3105 Johnson Reservoir Dawson, Gosper
3106 Lake McConaughy Keith
3107 Pawnee Lake Lancaster
3108 Sherman County Reservoir Sherman
3110 Swanson Reservoir Hitchcock




MATERIALS AND METHODS

LAKE AND SITE SELECTION

Lakes and reservoirs included in the Survey were selected through
discussions with State water pollution agency personnel and U.S. Environmental
Protection Agency Regional Offices (U.S. Environmental Protection Agency
1975). Screening and selection strongly emphasized lakes with actual or
potential accelerated eutrophication problems. As a result, the selection was
1imited to lakes:

(1) impacted by one or more municipal sewage treatment plant outfalls
either directly into the lake or by discharge to an inlet tributary
within approximately 40 kilometers of the lake;

(2) 40 hectares or larger in size; and
(3) with a mean hydraulic retention time of at least 30 days.

Specific selection criteria were waived for some lakes of particular State
interest.

Sampling sites for a lake were selected based on available information on
lake morphometry, potential major sources of nutrient input, and on-site
Jjudgment of the field limnologist (U.S. Environmental Protection Agency 1975).
Primary sampling sites were chosen to reflect the deepest portion of each
major basin in a test lake. Where many basins were present, selection was
guided by nutrient source information on hand. At each sampling site, a
depth-integrated phytoplankton sample was taken. Depth-integrated samples
were uniform mixtures of water from the surface to a depth of 15 feet
(4.6 meters) or from the surface to the lower 1imit of the photic zone
representing 1 percent of the incident light, whichever was greater. If the
depth at the sampling site was less than 15 feet (4.6 meters), the sample was
taken from just off the bottom to the surface. Normally, a lake was sampled
three times in 1 year, providing information on spring, summer, and fall
conditions.

SAMPLE PREPARATION

To preserve the sample 4 milliliters (m1) of Acid-Lugol's solution
(Prescott 1970) were added to each 130-m1 sample from each site at the time of
collection. The samples were shipped to the Environmental Monitoring and
Support Laboratory, Las Vegas, Nevada, where equal volumes from each site



were mixed to form two 130-ml composite samples for a given lake. One

composite sample was put into storage and the other was used for the
examination.

Prior to examination, the composite samples were concentrated by the
settling method. Solids were allowed to settle for at least 24 hours prior to
siphoning of f the supernate. The volume of the removed supernate and the
volume of the remaining concentrate were measured and concentrations
determined. A small (8-ml) library subsample of the concentrate was then
taken. The remaining concentrate was gently agitated to resuspend the
plankton and poured into a capped, graduated test tube. If a preliminary
examination of a sample indicated the need for a more concentrated sample, the
contents of the test tube were further concentrated by repeating the settling
method. Final concentrations varied from 15 to 40 times the original.

Permanent slides were prepared from concentrated samples after analysis
was complete. A ring of clear Karo® corn syrup with phenol (a few crystals of
phenol were added to each 100 ml of syrup) was placed on a glass slide. A
drop of superconcentrate from the bottom of the test tube was placed in the
ring. This solution was thoroughly mixed and topped with a coverglass. After
the syrup at the edges of the coverglass had hardened, the excess was scraped
away and the mount was sealed with clear fingernail polish. Permanent diatom
slides were prepared by drying sample material on a coverglass, heating in a
muffle furnace at 400° C for 45 minutes, and mounting in Hyrax®, Finally, the
mounts were sealed with clear fingernail polish.

Backup samples, library samples, permanent sample slides, and
Hyrax®mounted diatom slides are being stored and maintained at the
Environmental Monitoring and Support Laboratory-Las Vegas.

EXAMINATION

The phytoplankton samples were examined with the aid of binocular
compound microscopes. A preliminary examination was performed to precisely
identify and list all forms encountered. The length of this examination
varied depending on the complexity of the sample. An attempt was made to find
and identify all of the forms present in each sample. Often forms were
observed which could not be identified to species or to genus. Abbreviated
descriptions were used to keep a record of these forms (e.g., Tunate cell,
blue-green filament, Navicula #1). Diatom slides were examined using a
standard light microscope. If greater resolution was essential to accurately
identify the diatoms, a phase-contrast microscope was used.

After the species list was compiled, phytoplankton were enumerated using
a Neubauer Counting Chamber with a 40X objective lens and a 10X ocular lens.
A1l forms within each field were counted. The count was continued until a
minimum of 100 fields had been viewed, or until the dominant form had been
observed a minimum of 100 times.

®Registered trademark



QUALITY CONTROL

Project phycologists performed internal quality control intercomparisons
reqularly on 7 percent of the species identification and counts. Although an
individual had primary responsibility for analyzing a sample, taxonomic
problems were discussed among the phycologists.

Additional quality control checks were performed on the Survey samples by
Dr. G. W. Prescott of the University of Montana at the rate of 5 percent.
Quality control checks were made on 75 percent of these samples to verify
species identifications while checks were made on the remaining 25 percent of
the samples to verify genus counts. Presently, the agreement between quality
control checks for species identification.and genus enumerations is
satisfactory.



RESULTS

A phytoplankton species 1ist for the State is presented in Appendix A.
Appendix B summarizes all of the phytoplankton data collected from the State
by the Survey. The latter is organized by lake, and includes an alphabetical
phytoplankton species list with concentrations for individual species given by
sampling date. Results from the application of several indices are presented
(Nygaard's Trophic State, Palmer's Organic Pollution, and species diversity
and abundance). Each lake has been assigned a four-digit STORET number.
(STORET (STOrage and RETrieval) is the U.S. Environmental Protection Agency's
computer system which processes and maintains water quality data.) The first
two digits of the STORET number identify the State; the last two digits
identify the lake.

NYGAARD'S TROPHIC STATE INDICES

Five indices devised by Nygaard (1949) were proposed under the assumption
that certain algal groups are indicative of levels of nutrient enrichment.
These indices were calculated in order to aid in determining the surveyed
lakes' trophic status. As a general rule, Cyanophyta, Euglenophyta, centric
diatoms, and members of the Chlorococcales are found in waters that are
eutrophic (rich in nutrients), while desmids and many pennate diatoms
generally cannot tolerate high nutrient levels and so are found in
oligotrophic waters (poor in nutrients).

In applying the indices to the Survey data, the number of taxa in each
major group was determined from the species 1ist for each sample. The ratios
of these groups give numerical values which can be used as a biological index
of water richness. The five indices and the ranges of values established for
Danish lakes by Nygaard for each trophic state are presented in Table 2. The
appropriate symbol, (E) eutrophic and (0) oligotrophic, follows each
calculated value in the tables in Appendix B. A question mark (?) following a
calculated value in these tables was entered when that value was within the
range of both classifications.

PALMER'S ORGANIC POLLUTION INDICES

Palmer (1969) analyzed reports from 165 authors and developed algal
pollution indices for use in rating water samples with high organic pollution.
Two lists of organic-pollution-tolerant forms were prepared, one containing
20 genera, the other, 20 species (Tables 3 and 4). Each form was assigned a
pollution index number ranging from 1 for moderately tolerant forms to 6 for



TABLE 2. NYGAARD'S TROPHIC STATE INDICES ADAPTED FROM HUTCHINSON (1967)

Index Calculation OTigotrophic Eutrophic

Myxophycean Myxophyceae 0.0-0.4 0.1-3.0
Desmideae

Chlorophycean Chlorococcales 0.0-0.7 0.2-9.0

Desmideae

Diatom Centric Diatoms 0.0-0.3 0.0-1.7%
Pennate Diatoms

Euglenophyte Euglenophyta 0.0-0.2 0.0-1.0

Myxophyceae + Chlorococcales
Compound Myxophyceae + Chlorococcales + 0.0-1.0 1.2-25

Centric Diatoms + Euglenophyta
Desmideae

TABLE 3. ALGAL GENUS POLLUTION INDEX
(Palmer 1969)

TABLE 4. ALGAL SPECIES POLLUTION
INDEX (Palmer 1969)

Pollution Pollution
Genus Index Species Index
Anacystis 1 Ankistrodesmus falcatus 3
Ankistrodesmus 2 Arthrospira jenneri 2
Chlamydomonas 4 Chlorella vulgaris 2
Chlorella 3 Cyclotella meneghiniana 2
Closterium 1 Euglena gracilis 1
CycTotella 1 Euglena viridis 6
Euglena 5 Gomphonema parvulum 1
Gomphonema 1 Melosira varians 2
Lepocinclis 1 Navicula cryptocephala 1
Melosira 1 Nitzschia acicularis 1
Micractinium 1 Nitzschia palea 5
Navicula 3 Oscillatoria chlorina 2
Nitzschia 3 Oscillatoria limosa 4
Oscillatoria 5 Oscillatoria princeps 1
Pandorina 1 Oscillatoria putrida 1
Phacus 2 Oscillatoria tenuis 4
Phormidium 1 Pandorina morum 3
Scenedesmus 4 Scenedesmus quadricauda 4
Stigeocionium 2 Stigeoclonium tenue 3
Synedra 2 Synedra ulna 3




extremely tolerant forms. Palmer based the index numbers on occurrence
records and/or where emphasized by the authors as being especially tolerant of
organic pollution,

In analyzing a water sample, any of the 20 genera or species of algae
present in concentrations of 50 per milliliter or more are recorded. The
poliution index numbers of the algae present are totaled, providing a genus
score and a species score. Palmer determined that a score of 20 or more for
either index can be taken as evidence of high organic pollution, while a score
of 15 to 19 is taken as probable evidence of high organic pollution. Lower
figures suggest that the organic pollution of the sample is not high, that the
sample is not representative, or that some substance or factor interfering
with algal persistence is present and active.

SPECIES DIVERSITY AND ABUNDANCE INDICES

"Information content" of biological samples is being used commonly by
biologists as a measure of diversity. Diversity in this connection means the
degree of uncertainty attached to the specific identity of any randomly
selected individual. The greater the number of taxa and the more equal their
proportions, the greater the uncertainty, and hence, the diversity (Pielou
1966). There are several methods of measuring diversity, e.g., the formulas
given by Brillouin (1962) and Shannon and Weaver (1963). The method which is
appropriate depends on the type of biological sample on hand.

Pielou (1966) classifies the types of biological samples and gives the
measure of diversity appropriate for each type. The Survey phytoplankton
samples are what she classifies as larger samples (collections in Pielou's
terminology) from which random subsamples can be drawn. According to Pielou,
the average diversity per individual (H) for these types of samples can be
estimated from the Shannon-Wiener formula (Shannon and Weaver 1963):

S

H = =) P; log, P,
i=1

where P is the proportion of the ith taxon in the sample, which is calculated
from nj/N; nj is the number of individuals per milliliter of the ith .

taxon; N is the total number of individuals per m1; and S is the total number
of taxa. However, Basharin (1959) and Pielou (1966) have pointed out that H
calculated from the subsample is a biased estimator of the sample H, and if
this bias is to be accounted for, we must know the total number of taxa
present in the sample since the magnitude of this bias depends on it.

Pielou (1966) suggests that if the number of taxa in the subsample falls
only slightly short of the number in the larger sample, no appreciable error
will result in considerinﬂ S, estimated from the subsample, as being equal to
the sample value. Even though considerable effort was made to find and

identify all taxa, the Survey samples undoubtedly contain a fair number of
rare phytoplankton taxa which were not encountered.
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In the Shannon-Wiener formula, an increase in the number of taxa and/or
an increase in the evenness of the distribution of individuals among taxa will
increase the average diversity per individual from its minimal value of zero.
Sager and Hasler (1969) found that the richness of taxa was of minor
importance in determination of average diversity per individual for
phytoplankton and they concluded that phytoplankton taxa in excess of the 10
to 15 most abundant ones have little effect on H. This was verified by our
own calculations. Our counts are in number per milliliter and since
Jogarithms to the base 2 were used in our calculations, H is expressed in
units of bits per individual. When individuals of a taxon were so rare that
they were not counted, a value of 1/130 per milliliter or 0.008 per milliliter
was used in the calculations since at least one individual of the taxon must
have been present in the collection.

A Survey sample for a given lake represents a composite of all
phytoplankton collected at different sampling sites on the lake during a given
sampling period. Since the number of samples (M) making up a composite is a
function of both the complexity of the lake sampled and its size, it should
affect the richness-of-taxa component of the diversity of our phytoplankton
collections. The maximum diversity (MaxH) (i.e., when the individuals are
distributed among the taxa as evenly as possible) was estimated from logy S
gPiel?u 1966), while the minimum diversity (MinH), was estimated from the

ormula:

MinH = - §ﬁl log, % ) [ﬂ—ini§lll} log, [ﬂ—lﬁi§:ll]

given by Zand (1976). The total diversity (D) was calculated from HN (Pielou
1966). Also given in Appendix B are L (the mean number of individuals per
taxa per milliliter) and K (the number of individuals per milliliter of the
most abundant taxon in the sample).

The evenness camponent of diversity (J) was estimated from H/MaxH
(Pielou 1966). Relative evenness (RJ) was calculated from the formula:

H-MinH
MaxH-MinH

given by Zand (1976). Zand suggests that RJ be used as a substitute for both
J and the redundancy expression given by Wilhm and Dorris (1968). As pointed
out by Zand, the redundancy expression given by Wilhm and Dorris does not
properly express what it is intended to show, i.e., the position of H in the
range between MaxH and MinH. RJ may range from 0 to 1; being 1 for the most
even samples and 0 for the least even samples.

RJ

. Zand (1976) suggests that diversity indices be expressed in units of
'sits", i.e., in logarithms to base S (where S is the total number of taxa in
the sample) instead of in "bits", i.e., in logarithms to base 2. Zand points
out that the diversity index in sits per individual is a normalized number
ranging from 1 for the most evenly distributed samples to 0 for the least
evenly distributed samples. Also, it can be used to compare different
samples, independent of the number of taxa in each. The diversity in bits per



individual should not be used in direct comparisons involving various samples
which have different numbers of taxa. Since MaxH equals log S, the expression
in sits is equal to logg S, or 1. Therefore diversity in sits per

individual is numerically equivalent to J, the evenness component for the
Shannon-Wiener formula.

SPECIES OCCURRENCE AND ABUNDANCE

The alphabetic phytoplankton species list for each lake, presented in
Appendix B, gives the concentrations of individual species by sampling date.
Concentrations are in cells, colonies, or filaments (CEL, COL, FIL) per
milliliter. An "X" after a species name indicates that the species identified
in the preliminary examination was in such a low concentration that it did not
appear in the count. A blank space indicates that the organism was not found
in the sample collected on that date. Column S is used to designate the
examiner's subjective opinion of the five dominant taxa in a sample, based
upon relative size and concentration of the organism. The percent column (%C)
presents, by abundance, the percentage composition of each taxon.



LITERATURE CITED

Basharin, G. P. 1959. On a statistical estimate for the entropy of a
sequence of independent random variables, pp. 333-336. In: Theory of
Probability and Its Applications (translation of "Teoriya Veroyatnosei i
ee Premeneniya"). N. Artin (ed). 4. Society for Industrial and
Applied Mathematics, Philadelphia.

Brillouin, L. 1962, Science and Information Theory (2nd ed.). Academic
Press, New York. 351 pp.

Hutchinson, G. E. 1967. A Treatise on Limnology. II. Introduction to Lake
Biology and the Limnoplankton. John Wiley and Sons, Inc., New York.
1,115 pp.

Nygaard, G. 1949, Hydrobiological studies of some Danish ponds and lakes.
II. (K danske Vidensk. Selsk.) Biol. Sci. 7:293.

Palmer, C. M. 1969. A composite rating of algae tolerating organic
pollution. J. Phycol. 5:78-82.

Pielou, E. C. 1966. The measurement of diversity in different types of
biological collections. J. Theor. Biol. 13:131-144,

Prescott, G. W. 1970. How to Know the Freshwater Algae. William C. Brown
Company, Dubuque. 348 pp. )

Sager, P. E., and A. D. Hasler. 1969. Species diversity in 1acust§ine
phytoplankton. 1. The components of the index of diversity
from Shannon's formula. Amer. Natur. 103(929):51-59.

Shannon, C. E., and W. Weaver. 1963. The Mathematical Theory of Commu-
nication. University of Illinois Press, Urbana. 117 pp.

U.S. Environmental Protection Agency. 1975. "National Eutrophication Survey
Methods 1973-1976. Working Paper No. 175. Environmental Monitoring and
Support Laboratory, Las Vegas, Nevada, and Corvallis Environmental
Research Laboratory, Corvallis, Oregon. 91 pp.

Wilhm, V. L., and T. C. Dorris. 1968. Biological parameters for water
quality criteria. Bio-Science. 18:477,

Zand, S. M. 1976. Indexes associated with information theory in water
quality. J. Water Pollut. Contr. Fed. 48(8):2026-2031.

10



APPENDIX A

PHYTOPLANKTON SPECIES FOR THE STATE OF NEBRASKA
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Achnanthes sp.
Actinastrum hantzschii

v. fluviatile
Anabaena sp.
Ankistrodesmus falecatus
Ankistrodesmus falcatus

v. acteularis
Ankistrodesmus falcatus

v. mirabilis
Aphanizomenon flos-aquae
Asterionella formosa
Caloneis lewistii
Carteria klebsit
Ceratium hirundinella
Ceratium hirundinella

f. furcoides
Ceratium hirundinella

f. scotticum
Chlamydomonas sp.
Chlorogoniwn sp.
Closterium sp.
Coceoneis placentula
Coelastrum cambricum
Coelastrum cambricum

v. tntermedium
Coelastrum reticulatum
Coelosphaerium naegelianum
Cosmarium sp.
Crucigenia apiculata
Crucigenia rectangularis ?
Crucigenia tetrapedia
Cryptomonas erosa
Cryptomonas erosa

v. reflexa
Cryptomonas marssonii
Cryptomonas ovata
Cryptomonas refleza
Cyclotella meneghiniara
Cyeclotella stelligera
Cymatopleura elliptica

f. spiralis
Cymatopleura solea
Cymbella affinis
Cymbella tumida
Cymbella turgida
Dactylococcopsis irregularis
Denticula sp.
Diatoma elongatum
Diatoma vulgare
Dictyosphaerium pulchellum
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Dinobryon divergens
Dinobyron sociale

V. amertcanum
Elakotothrix sp.
Epithemia sp.
Errerella bornhemienstis
Eudorina elegans
Euglena sp.
Fragilaria capucina
Fragilaria construens ?
Fragilaria crotonensis
Fragilaria intermedia ?
Fragilaria leptostauron
Franceia sp.
Glenodinium gymodinium
Glenodinium gymnodinium

v. biscutelliforme
Glenodiniun oculatum
Gloeocystis ampla ?
Gomphonema olivaceum
Gymnodintum albulum
Gymmodinium ordinatum
Gyrosigma sp.
Hantzsehia amphiozys

f. capitata
Kirehneriella sp.
Lagerheimia quadriseta
Lepocinelis sp.
Lyngbya sp.
Mallomonas caudata
Melosira distans
Melogira granulata
Melosira granulata

v. angustissima
Melosira italica
Melogira varians
Merismopedia minima
Merismopedia tenuissima
Mesostigma viridis
Mieractinium pustllum
Microcystis aeruginosa
Microcystis incerta
Mougeotia sp.
Navicula latens ?
Navicula radiosa
Neidium ? sp.
Nitzschia filiformis
Nitzschia palea
Nitzschia sigmoidea
Qocystis sp.



Ophiocytium capitatum Scenedesmus opoliensis

Osctllatoria limnetica Scenedesmus protuberans
Osctllatoria tenuts Seenedesmus quadricauda
Pandorina morum Scenedesmus raciborskii
Pandorina protuberans £. granulatas
Pediastrum boryanum Schroederia setigera
Pediastrum duplex Sphaerocystis schroeteri
Pediastrun duplex - Staurastrun chaetocerus

v. clathratum Stephanodiscus astraea
Pediastrun duplex Stephanodiscus niagarae

v. reticulatum Surirella angustata
Pediastrum duplex Surirella ovata

v. rotundatun Synedra acus
Pediastrum simplex Synedra rumpens

v. duodenartum Synedra ulna
Pediastrum tetras Tetraedron caudatum
Pediastrum tetras Tetraedron caudatum

v. tetraodon v. longecornutum
Peridinium inconspicuum Tetraedron hastatum
Phacus acuminatus Tetraedron minimum
Phacus longicauda Tetraedron muticwn
Phacus megalopsis Tetraedron trigonum
Pinnularia sp. v, gracile
Raphidiopsis curvata Tetrastrum ? glabrum
Rhoicosphenia sp. Tetrastrum elegans
Rhopalodia gibba Tetrastrum heteracanthum
Scenedesmus abundans Tetrastrum staurogeniaeforme
Scenedesmus acuminatus Trachelomonas abrupta ?
Scenedesmus arcuatus Trachelomonas ensifera
Scenedesmus balatonicug ? Trachelomonas fluviatilis
Scenedesmus bicaudatus Trachelomonas intermedia
Scenedesmus bijuga Trachelomonas planctonica
Scenedesmus bijuga Trachelomonas schauinslandit

v. flexuosus Trachelomonas verrucosa
Scenedesmus dimorphus Trachelamonas volvocina
Scenedesmus intermedius Wislouchiella sp.

Scenedesmus obliquus

13



APPENDIX B. SUMMARY OF PHYTOPLANKTON DATA

This appendix was generated by computer. Because it was only possible to
use upper case letters in the printout, all scientific names are printed in
upper case and are not italicized.

The alphabetic phytoplankton lists include taxa without species names
(e.g., EUNOTIA, EUNOTIA #1, FLAGELLATE, FLAGELLATES, MICROCYSTIS INCERTA ?,
CHLOROPHYTAN COCCOID CELLED COLONY). When species determinations were not
possible, symbols or descriptive phrases were used to separate taxa for
enumeration purposes. Each name on a list, however, represents a unique
species different from any other name on the same 1ist, unless otherwise
noted, for counting purposes.

Numbers were used to separate unidentified species of the same genus. A
generic name listed alone is also a unique species. A question mark (?) is
placed immediately after the portion of a name which was assigned with
uncertainty. Numbered, questioned, or otherwise designated taxa were
established on a lake-by-lake basis; therefore NAVICULA #2 from lake A cannot
be compared to NAVICULA #2 from lake B. Pluralized categories (e.g.,
FLAGELLATES, CENTRIC DIATOMS, SPP.) were used for counting purposes when taxa
could not be properly differentiated on the counting chamber.
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Canvtila (448 [ ] i 1113890 1941 t '
CHLANTOORONAS ? Cit ! ] [} ] 11 l.01 129
COCCONELS (438 (B} ] 1\ [} (N} [} 3
coCLasTauA CAMBRICUR (4118 (I} [ [ ] ] X [ ] |3
CLELASIAUA RETICULATUA oL i ] [ ] [ ) ] 3
COELOSPHAERATUM NAEGEL L ANLA CoL [ ] 19 ] x 12r 3.2 258
casnas lua CEL LI} [} (3] ] 11 0.81 (L}
CRUCIGENIA TETRAPEDIA oL (3] [} (3] [] [ 2] o4
CRYPICHONAS ctL [ ] ] 1211000 198 (I} ]
ChYPTOAINAS EROSA CEL 12y 2.81 st [ ] ] 140 7.210 sa0
CYNGELLA CEL (I} ] 1 [ ] 1 (I} [}
cvst CEt () 1 130 T.40 e (I} |
paCcTvLICOCCOPSIS CEL 1 ] X (I} ] 1) 1
QICTYISPHAERTUN (4118 1 1 t 4 2.20 88 [} !
DICTYOSPHAERIUR PULCHIELLLA (4419 [ ] 8 (I ] ) b 2.8 193
0INGBRYUN SGCIALE 11 ] [} ] [N ] [}

v. ARERICANUA (1173 Iad B.S1 1304 (I ] ] [ ] ]
ELARATIOIHRIS CEL (] ] 1l [} X [ ] ]
FLAGELLAIE 01 et 130 .31 1323s (] 1 X [ 22
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fPAGILARIA cn [} [} [ | t [} [} 8
taacliaria 0l CEL [} [ b 3 [ ] L} [} [}
FRAGILARLA 02 CEL [ ] [} 1 [ | [} [ ] 1
GCLENDDIMIUN QCULATUR CEL [ ] ) 146 0 132 (I} 1
GYRRGLINIUR DRDINATUN ci [ ] (] 1 [N ] 1 [ ] 1
LAGERHEIN] A GUADRLSETS 413 [ IS 9 (I} ] (I} ]
LEPnCInCLs CEL [} ! H 't 1 3 (3} 1
PELOSIRA ctL [N ] [} [N} [} 3 [ | 1
mELOSIRA OISTANS CEL () ' [} [} t 132.81 2bsl
RELLSIkA GRANULATA CEL tt ) X (3R] ] ) o11aabl 11959
NELUSIRA VARIANS 7 _ 31 [ ] t ! ' 19122.41 1803
AJCRACTINIULN (4718 [ | [} [ t 3 (I} !
#1CROCYSTIS AERULINUSA o [} ! 3 [P 176 130 2.561 193
wlT25CHIA PALEA cn [ ] ) [ I ' (I '
NLTZSCHIA SIGAOLIDES CEL [} ] X 1 ] [ ] 1
GOL rsiIs CEL [ ] [} ] 3 [ ] ] ]
ASCILLATOR LA (418 [} ] X 81 1.3 4 [ 1
PANDSRINA ACRUN [§+18 () ] [ ) ] ] [} ]
PEO1ASTRUA OLPLEX 14 ] 1t ] [ ] ]
¥. SLalnRATUR (448 (] ] 3 [} ] 3 [ | ] 13
Petnmale LIAION CEL it ] 11 4l 170 [} ]
PHalUS (41 [ |} [ ] ] a (I ] ]
PHOQICLSPHENTA ceL LI} ] 11 ] 2 LI | L]
SCENECLESMUS B1JULS coL (] ] [} [} 11 1.0) 129
SCINECE SMUS E1JUGa [ ) \ 1 [} [ '

v. FLEIUCSUS (448 (I} ' [} [} 3 (B ] '
SCENELE $tUS ouaDR [CaLULL cCL [ ] 1 2 [ | ] [ ] ]
SCENEDL SAUS paCl1BORSKEL [ ] L] 14 t 11 1

Fo GEANULATAS L [} ] [ | ] |} 1t )
SCHMROESEREA SETIGERA CEL 1t 3.9 191 1t o1l 44 (] 1  §
STt PHANGOL SLUS CEr [ | 1 t ) i : [} i
TETRAECRON HASTATUA CEL () ] (I} 1 1 [} ]
TETPASTRYN STAURUGLENIAEFCRAL oL 14 .90 9 (3} ' [} !

TLTay 2G198 31961 80 %
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LAKE NAME: HARLAN
STUORET MUMBER: 3102

NYGAARD TROPHIC STATE INDICES

DATE Us 16 76 06 28 T4 w9 3IC T4

MYXUPHYCE AN 00 t Gs/0 03N t
CHLORGPHYCL AN Ql/G E 1240 ¢ 13/0 €
EUGLENCPHYTE 0.5C ¢ 0.31 &t gel2 2
Clalgn 0.21 2 0.67 & 0.57 €
COnPOUND o6/0 t 2%10 & 22/0 t

PALMER®*S ORGANIC POLLUTION INDICES
OaTE C4 16 74 06 28 74 99 30 74

GENUS 3 c9 11
SPECIES 00 v 017

SPECIES DIVERSITY AND AEBUNODANCE INDICES

DaTE U4 16 74 06 28 74 C9 30 74

AVERAGE OLVERS1TY H 1.64 3.37 2.23

NUMBLER OF TAXA S 25.00 37.00 33.900

NUMBER GF SAMPLES (ONPOSITED M 3.00 3.0 3.00
MAXIMUM DIVERSITY MAXH 4,64 5.21 5.04

RENUMUM DIVERSITY MWINH G.01 0.09 C.006

TOTAL UIVERSITY D 43199.2% 19188.78 159uC.18

TOTAL NUMBER UF INDIVICUALS/AL N 20341.0v 5094.00 7166490
EVENESS CunPONCNT 4 J.35 Jeb5 0. 44

RELATIVE EVEMNESS Rd G.l30 Veb5 0. 44

ME AN NUMSER OF INDIVIDUALS/TAXA L 1053.04 153.49 217.15
NUMBER /ML UF MOST AJSUNDANT TAXON K 17479.909 14bb6.U0 3555. 00
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LALE NAYE: RAHLAN
STURED ~umBERs 3102

feaa

ACTINASIRUP nARTISCHII
Vo FLUVIATILE
AMABAENA
ANR IS TRIDESNUS FaLCalfus
APHANLIZIUNLHGH FLUS-aQUAL
ASTERICNELLA FURROSA
CAFTEN LA
CARTEF1A ALEBSII
CERATIUN HIRUNDINRLLS
COLLASTRUM CARERICUN
COELASTRULA CaRERILUN ?
CHYPTUAUNAS EROSA
CRYFILPCHAS FEFLERA
CRYPIURONAS 3PP
CYCLSIELLA
CYPATCPLEURA SDLEA
CYPEELLS
DACTYLUCCCELPSIS TRRECGULARIS
ClafCrs vulLGaRE
UICTeCSPHaEPIUM PoLlHELLUP
(EMERELLA EGPNNERIENSIS
fuGLEra
FLAGELLATE o)
FLAGRLLALE 23
FREAGILARIS
tPhaCliania CRLTUNEASITS
GCYPnGLINIUA ALBULUA
GYRGS [GAA
LunATE CELL
ALLGS IR
AELUSIRA GCUanuiaTa
AELCSita GRANULALR
Yo ARLUOIISSIRA
AERISAUMLDIA RiniNA
AEIQSTIORA VEPIDIL
RICRACTINILUA PUSILLULA
RICRUCTSTLS AtRUCTINUSS
ALICROCYSVIS INCERTA
HaVICLLA
HAYICULA 0]
HAVICLLA 82
NEIOIuUm ?
NITISCniA o]
niT25ChiA 82
NiT2SCHLA )
NITZSCH1A o4
MITZSCH.A 85
NIT2SCHiA 80
gocvystis
PEDIAVIRUN BULETANUA
PEDLASTAVR DUPLER
Ve RETICULATUP
PEOIACTIUA TETAAL
PHACUS aCuninaltus
PHACUS LONGICAUDA
PHACUS ALGALLPSIS
SCEMEGESMUS ABUNGANY
SCLMELESUS ACUALL ATUS
SCEmMELR SAUS DINGRPHUS
SCENELE SAUS INTERMTIDIUY
SCENMEUL SAUS OLADP 1CAUDA
sCHRutDERLA SETIGuAS
SPHALPOC TS TIS SCHOUR Tedl
S1(PHARGO] SCUS
Suk [RELLA
SURIRELLA AMCUSTATA
SUR {RCLLA Qwala
STNELAA &)
SYTNEOAA ULMA
18 1RALC <G RUTICUR
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TLIRASTRUR STAUROGENAEF LRAL
TRACHELORONAS SCHAUINSLANG ]
wisLOVCHIELLA
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LAKE NASE: HAMRY O, STRUAK
STORET NUMBER: 31C3

NYGAARD TKGPHIC STalt INDICES

DATE J4 16 74 27 31 74 9 27 74

MYXUPHYCE AN .50 ¢t 03/0 ¢ «49 0
CHLLROPHYCE AN 3.50 ? G2/0 t 99/¢C &
tUGLENOPHYTE 0/02 ? IIu5 2 0.22 t
BIalon 0.57 ¢ 0.75 ¢t Jde.71 L
CCrPUUND 3.30 € Q8/0 ¢t 1640 ¢

PALMER®S UKGANIC POLLUTION INQICES
baTE Cqe 16 74 032 21 74 09 27 74

GENUS co R o7
SPECILS 0d va Q4

SPECIES DOIVERSITY AND ABUNDANCE INDICES

GATE C4 )b T4 57 21 74 J9 27 14

AVERAGE UIVERSITY H c.88 2.38 2.41

NURMFER JF Jaxa S 15.00 16..¢ d4e N0

NUMB(k OF SanmPLES COMPOSITED L] 2.9 2o 2492
MAXIMUM DIVERSITY MAXH 4.2 4.00 4.58

PINUNUM DIVERSITY MINH (.00 0.05 C.05

TOTaL DIVERSITY 0 b4311.28 8632.20 15472.2¢

TOTAL NUPECR CF INDIVIDUALS/ML N 73081.00 3027.Cy 642C.09
EVENESS CUMPONEN] 3 J.21 d.b69 0.%3

RELATIVE EVENESS R4 Cecl C.39 Oe 53

FEAN NURBER OF INCIVILUALS /T2XA L 1846.37 22b6.09 267.59
NUNBER/ML OF MUST ABUNUANT TAXON K 62062.30 1566.60 3448.00
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LARE NARE: HARPY [, STRUMK
LIURET NuRBER: 3103
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LAKE NAAE: HUGH BUTLER
STGRET NUMBER: 131C4

NYGAARD THGPHIC STATE INCICES

LATE 04 1t 74 027 C1 74 (O 27 74

MYXOPHYCEAN Cl/e € Gl/d t 1.(C ¢
CHLOROPHYCEAN go/t E 0970 ¢ 3.00 €
EUGLENOPHYTE C.43 & 0.33 & .25 ¢
OIATON 0.43 ¢ 0.67 E U.62 E
CORPCUND 13/C E 1870 ¢ 7.5 E

PALMER®'S ORGANIC PGLLUTION INDICES
DATE 04 16 74 07 01 74 39 27 74

GENUS a5 15 33
SPECIES a3 7 Q0

SPECIES CIVERSITY AND ABUNDANCE INDICES

DaTE C4 16 74 07 01 74 G9 27 74

AVEFAGE UIVERSNITY H 2.0 3.%4 2.75

MUMBER OF TaxA S 25.00 28.00 24.30

NUMBER OF SaMPLES COMPOSITED n 200 3.00 3.9
PAXIMUR DIVERSITY MAXH 4 .64 4.51 S.09

MINUMUN DIVERSITY MINH .01 J.0b S.15

ToTaL OIVERSITY D 030664.30 16542.42 T00Y%.75

TCTAL NUMBER UF INDIVIDUALS/PL N 30905.00 4673.3C 2756.00
EVENESS CCHMPONENT ) O.44 Ja74 Cebu

RELATIVE EVENESS RS & LoD se T4 Ce23

MEAN NUMBER UF INDIVIQUALS/TAXA t 1236.20 loo. 89 62.03
NUMBER /ML OF MJST ABUNDANMT TAXON K 1484¢.C0 845. .0 126C. 3G
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LAKE NAME S HUGLH ELTLER
SIUKETD numEtRs 3lue

TAXA

ANN [ STRQUESRUS FALCATJS
ANRISTBUCE SAUS FaLCATUS
Ve aCICULAPIS
AMR1GTRLUESRUS FaLCalus
VYo MIRASILES
ASTEPIONELLA FGRPOSA
CanTirla

CENIRIC LIAICH

CHLOROCCHTIUR

CLGSTERIUA #)

CLUSTLRIUR 02

CUCLUNELS

COGELASTRUR (ARBRICUA
CRUCICENTA TETRAPEDIA
CRYPICAJINAS ERDSA
CAVATLAUNGS RAFSIUNTL
CRYPTUAUNAS REFLLIA
CYratiLa

cyngtila #2

CYABELLA TURGIDA

DACTYLUCICCLP YIS

0AC TYLLCULCCLPSLS JhAESLLAKES

gEPLIrERNLA
fuGLENa 2)
FLAGELLATE 0]
FLAGELLAGE 02
FRAGILAR (A

FRAGILAP 1A CPGIONELSIS
FRANCEIS
GLLEDCYS TS anPta 3
GUNPNHGNE RS

MELOSIRA 04
PLLUSIRG L ISTANS
PLLUSIRA LRANULATA
ALLOS12A GRanuLL AL

¥ ANGUITISSING
ALV ISPUPLLIA KININA
®E R ISROPEDIA JENVESSTAA
ALCRUCYSTLS INCERTA
AWWUGECTIA
saviCulLa
SLTISCHIA
NIT25CHEA 91
n1T75CHIA 02
niT2SCnta 83
cucrsSits
PALAELLULID CELLS
PLOIASTAUA DUPLER

Yo CLATHRATUR
PLRIIINIUA INCONSP ICUUK
PrHaCULS aCUFINATUS
PHACUS MEGALCPSIS
SCenEDeSALS BICAUDATUS
SCENEVES TS B8IJUGS
SCENELESIVS QLADRICALIS
CCHRITLLERIA SETIbERA
STATOSPOURE

S IEPHANIL ] 3CUS
STLPMANUDL SCUS ASIRAEA

e TEPHARUDE SCUS M1ACARAE
SUP IRLLLA ANLUSTATA
STNEURA

STNEDKA AURPENS

Ve \RAFORON ThIGONUA

V. GPaCILE

FEIRASIRUA METERACARTHUA
fFACHILURDNAS

TP ACHELORINAS ARRULPIA T
TP ACHLLUADNAS EnSIFERS
TRACHELUALNAS INTELRRED1A
fRACHELGRGRAS PLANCIOWICA
TRACHLLUMUNAS SPP.
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LAKE NAAE: JCHNSON
STURET NUMBEP: 3105

NYGAARD TRGPHIC STATE INDICES

baTt G4 1b 74 27 61 74 9 3 T4

F.YXUPHYCE AN 1.5C ¢t 03/0 ¢ 3.00 &
CHLOKCUPHYCEAN b.0C t 1070 ¢ becd €
EUGLENUPHYTE 0.07 2 v.c8 ? J.11 ?
pIATON Cedv 2 0.25 2 1.C0 ¢
CChPOUND 9.5C E 1670 ¢t 12.0 €

PALMER®S ORGANIC PULLUTIUN INCICES
DATE 34 16 74 Q7 01 74 C9 30 74

GENUS 17 Cb 11
SPECIES a9 >4 G4

SPECIES CIVERSITY AND ABUNCANCE INDICES

CaTt 3% 16 74 97 01 74 u9 30 7e

AVERAGE DIVERSITY H 1.28 2.98 3. 00

NUNBER OF TAXA S 40.00 30.C0 34420

NUMBER OF SAMPLES COMPOSITED n 1.90 1.00 1.22
MaximuM DIVERSITY #MAXH Se32 4.91 . u9

MINUMLA DIVERSITY MINH .02 0.C9 C.V9

364C3.20 13457.60 15483.060C
2844, .0V 4516.u0 5660490

10TAL CIVERSIWY
TOTAL NUHMbER CF INUIVIDUALS/AL

EVENESS CUMPONENT Celdl Q.01 C.60
RELATIVE EVENESS R Celk 0.00 C.00
ME AN MUMBER CF INGIVIGUALS /TAXA 711.42 150.53 j6€.32

Arewzrzro

NUMBER /ML OF HOST ABUNDANT TAXCN 23706.C0 1607.00 2232.0¢C
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CARL NAMLS JUNNSLIN
STUREY NuRBERY J)0Y

TAXA

AC1INASTIRUR

AIVABAI NA

ARK)SIRULT MUY FELCATUS
APHANIZUAEHIN $LUS-A0UAE
ASIERIUNELLA FORNDISA
CARTERIA
CERATIUM HINUNBINLLLA
t. S(uLllCun
CHLANTONNUNAS
CLOYTLRIUN
CHOLLASIRUR CARBRICUN
CkUCIGINtA 12 TRAPLDIA
CRYFICAUNAS FRASA
CRYPTURINAS MARSOUNTI
CRYPIOAUNAS RLFLLAA
CvCrtoviaLa
CYRARELLA TUuNnIDA
DACTYLOCHCCNPSTS IRREGULARLS
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LAKE NARE: MCCONAUGHY
STGRET NUMBEK: 3106

NYGAARD TROPHIC STATE [NDICES

CatlE 04 15 74 w7 01 74 39 27 74

MYXGPHYCE AN 0170 E 03/0 ¢ 2.C0 ¢
CHLOROPHYCEAN 0sS/C ¢t Q770 ¢ 7.00 ¢
EUGLENUPHYIE 0706 ? 0710 ? velb ?
DIATOM 0.33 t 0.33 ¢t J.36 €
COMPUOUND €940 ¢t 1270 & 12.¢ L

PALMER'S CRGANIC PULLLUTION INDICES
DATE G4 15 74 07 0L 74 09 27 74

GENUS 05 ¢l 10
SPECIES G2 %0 90

SPECIES OJVERSITY AND AEUNDANCE INDICES

0aTE 04 15 74 07 31 74 39 27 174

AVERAGE DIVERSITY H 2.23 3.17 3.37

NUHBER UF TaXxa S 2300 21.C0 “b.JO

NUMBER OF SAMPLEY! (OMPOSITED n 3.9¢ 3,00 .90
FAXIALR UIVERSITY MaxH 4.%2 .39 £e52

MINUMUR DIVERSITY RINH 6.0l 0.08 c.%3

TOTAL DIVERSITY 0O 27292.97 1049%.87 16624.21

TOTAL NURBER CF INLIVIDUALS/ML N 12239.00 3311.00 4933.00
EVEMESS CIAPUNENT J4 cet? .72 C.51

RELATIVE EVEMESS RJ Jettl 0.7¢ C.ol

MEAN RUMBER UJF IaDJIVIOUALS 7TAXA L 232.13 157.07 107424
NUMBER/ML OF MUDT ABUNDANT TAXCN K 9173.39 602.00 1023. 00
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LARE NARLE RCONMAUGLHT
STUKE) munbiRI 3100

Taza

ACTINASTRUN
ANK ) STRUDE SHUS FALLATUS
V. RIRABILIS
APHANIJUNLNLN 100S-AUUALE
AST(RIONELLA FORMOSA
CaRlERla
COCCuNE ]S
COLLASTHUN CanBRICUN
Vo INIEWREDIUA
cosmakiun
CRUCICENTIA 1LIRAPELIA
CRYPIURUNAS
CRYPIOAUNAS LRUSA
CRYPILAUNAS ERDSA
¥. RIFLLZA
CYCLUTELLA NENEGHIN]ANA
CYyndtiLa
0ACIYLUCUCCUPSTS

DICTYUSPIAERIUA PULCHLLLUN

FraGitLalg ¢l
FRAGILAKEA )
FRAGILAR]IA CAPUCINA
FRAGUIARTA CRNTUNENSIS
FRACILAKIA LEPIUSYIAURDN
CURPHUNLAA OLivVACLUR
GranuBiniun DROIMAIUN
RERCHNERTIELLA
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RELUSIKA CRANULATA
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SCLNEDT 3AUS DPOLIINSLS
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SCENCLASNAUS QUADRICAUDA
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STAURASTRUN
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SURIRILLA 2
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LAKE NAME: PAWNEE LAKE
STORET NUMBER: 3107

NYGAARD TROPHIC STATE INCICES

CaTE Lh 17 T4 D27 32 74 .9 Lo 74

MYXOPHYLE AN 1..0 ¢ 1.67 ¢ 4.0 €
CHLOROPHY(CEAR S/01 0 .00 € 9.00 E
LUGLENOPHYTE 1.060 ¢ Jol4 7 Q.C8 ?
platon C.80 E 3.00 ¢ 5.00 ¢
CLMPCUND 6.C0 & .33 ¢t 19.0 €

PALMER'S ORGANIC PULLUTION INCICES
UATE 06 L7 764 Q7 G2 74 29 26 74

GEMUS cl 02 r4
SPeCIES v ¢ J0

SPECIES DIVERPSITY AND ABUNDANCE INCICES

Calt Ca 17 74 07 02 74 9 20 74

AVERAGEL DIVERSITY H Celld 352 Ce?}

NUMBER UF Taxa S 21.C0C 33.40 27,92

NUMBER GF SAMPLES COMPOSITED M rey™) 2eCU 24 3C
FAXIRUPL OIVERSITY MAXH 4,39 5.Ch P )

MINUKLA DIVERSITY RINH Geld 0.1%5 Cslt

10TAL OIVERSITY [} 36106.74 9817.28 5976, 47

TOTAL NURBER GOF InDIVICUALS/ML N 1698.0v 2789.90 2097, 30
EVENESS COMPONENT J De49 2.70 (.57

RELATIVE EVENESS RJ ceh? Je b9 Ce 50

ME AN NUNMBLR GF INDIVIPUALS/TaXA L tCl.80 34.5¢2 76.19
NUMBER /RL QF MOST AaBUNLANT TAXON X U49.00 634.00 709. 0G0

27



LARE NAMES PAWMLE LARe (ONT INVED
STUVETY NURBER: 31G7

W kT T T G2 Ts 99 26 74

i sl ] AL Gal ] aLGal ]

i unli TS i uniTs ] UNI TS ]

TARA FOkN 1S L PER ML 1S 2C PER AL [33 2 PER AL
AhABALNA it [} ] 1261501 290 i1 C.01 10 ]
AFHANIZUNRENON FLOS-AQUAL HIL 11 ] [ I I P Y a3 13118.61 In2 ]
ASTRRIONLLLA FORRUSA CEL 18412.51 212 [ | [} [} ] ] ]
CERATIUA HIRUADTINELLA 14 t R I | 1 it t ]
Fo FURCUIODES (438 [ | ] } [} ] [ L] 1

CHLARYUUACNAS (433 [ ) i [ [} ¢ 8 03¢ 16 ]
CHLCROUPRYTAN CUCCOID STLLED CLLONY  CEL [ | ] a [ | ) [ | ' ]
CLOSTLRIUN (448 [} ] [ ) i [} 1 X ]
CLUSTERIUR o] (438 (38 ] [} 1.9 42 (3] 1 [}
CLOSTERIUN 82 CFL [ ] t 1 | 3 [} [} |
CLUSTtkiun 23 CEL (3 | 1 3 [} i (3} 1 )
CUCCUID COLUNTY CEL [ ] [} [ | ] 2 [ ) ! ]
CLELASTRUN CangRICus CLL [ ) 1 11 Led) “2 14 0.8 10 ]
COLLASTRUR RETICULATUN cot (B8] t [ | } X (3 ] ' t
COELOISPHAERIUN NAEGEL[anLA <ot [} ] 11 1.51 42 )1 2.38 L] ]
COSmaxlun CEL [ ] ] [ | L] H (3} ] 1
CAUCICENTA HECTANGULARYS ? (4.3 [ | ] [ ] ] 1 [} ] !
CRYPICALNAS EROSA CEL [ ] ] 13822.78 ble 14013, 21 2n ]
CAaYPILAGNAS PARSSUANILD CEL (I | t () ' (I} [} 1
CRAYPTCLALNAS kEFLLXA CEt 12118.210 312 [ ] ] i (3] L] ]
CYICLUTELLA MEMNEGHINIANA Cit (I} ' 11 t [ Y Y ) 32 ]
CYCLOTELRA STHLLIWERA (438 [ | , ] [} ] (I } 1 3 ]
GCACTYLOCOCCLPSLS TAMEGULARIS CEL t 1.9 33 11 ] () 1 1
PICITLSPHAERLIUN co [ | 1 [} 1 [ s X ] 16 1
JICTYCEPHARKIUN PLLCHELLUN <CL [ 3 } [} 1y 3.00 89 [ | [} [
DINOBAYUN UIVEAGENS CEL [ } ] S 1t ? [ ] § I
DINCARYLN w/U LOKICA CEL 11453.C1 849 [} ) [ 3} ] [
CLARAILTINK 12 CEL [} ] LI } ) [} 1 ! t
FUCURINA LLEGANS cte [ 3] ] a (] | (] 1 3 1
(ucCtLEna CtL 1 ] [ ) J ] [} [] ]
FLAGELLATE ») CEL IR B PY ¥ ] 82 I 113.00 M 11 [} ]
FLAGLLLATE ¢9 CEL [ ] [} bl 42 1t ] L}
Fracliaxla CetL i ] 2 [ ] ] (3] ] ]
CLENQC I BUM GCYANLUC INTUM [43% [ ] ] [ } ] ] i1 1.08 a2 1
GLENOCINRIUR SYINUD INIUA [} ] [ ] ] LI | ] !
v. BISCUTELLIFOARE CtL [ ] ] [ | ] X 1 ] L

RalLOPUMAS CAUDATA L (I | ] (I } [} 1 [ ] [} ]
AtLNS ks CEL 158 3.81 85 [ ] ] [ } ] i
RELUSIRA 01t CtL (] 1 [} ] (] ] 1 1
AELGSIRA GRANULAIA (438 (I | 1 1311c.00 290 [} ] z ]
RELOSIRA GRANULATA "t [} [ ] 1 [ ] ] [}
Y. ANGUSTISSIRA CEL L } ] b 3 1) o.l8 169 i 1 ]

nELJStlka SPP. CEL (I ] ] [ } ] 1213724 765 !
MICRICTYSTIS ALAUGLINLSA ccL i1 i I 1308 8 111e.Cl 207 [}
raviCuea CEL "t i X [ B ] (I | ] ‘
NaviICLLA RAQIDSA CEL [} ] (] 1 1 LI | ] ]
wiTZISCHIA CEL [} ] ) [ | [} [ | ] ]
cocrstis CEL [ | ] (Y 1] LY BT | (1] ]
CPmjOCTRIUA CAPITATUA [$ 18 1 ] [ T -1} 42 [ I ] 1 I
JSCILLATOR IA TENULLS FIL L | ! it ] 1 [ | t |
PEOJASTRUR CUPLEX UL 11 ] [} ] [ ] ] 3 ]
PEOLASTRUR QUPLEX 1 ] [} ] (I} ) !
¥, Coatuwalum cot " i 150 1.50 2 ot ) z ]

PEO1ASTAUN DUPLEX [} 1 [ } ) 11 ] 1
Y. RUTUNDATLA (4+]3 [ ] } [ ] ] ) [ ] !

PEG1ASTAUA SIAPLED [} ] (] \ [ | [
¥. DLUOUENARIUR (443 11 ] t ] s (] ] 1 |

PLRIDINIUM (433 [ | ] [ ] 1 [ ] 1 1 ]
FraCuUY CEL [ ) | [ | ] [} ] 1 [}
SCHEQIDESIA SETIGER CEL "t ] b 12l 13 11 vedl 1o ]
CPHARRUCTYS TIS SCHRUETERI e (B ) [ ] )V t 3 '
LTATSSPURE L} t [ ] ] [} [} [} 4
STLPHaAnNu] SCUS 2] ctL [ ] 1 [ | ] [ ] [] ]
LTt PHANIUT SCUS ASIRAEA T 4 T | A 4ed 3,01 8% i3l &0 % 1
STEPHANLULSCUS SPP. CEL 131 8.7¢ 187 14 ] [ | 1 }
STNEGE A (439 it L] 1 [ ] [} [} ] ]
1RACHELUALNGY CEL [N ] 1115 o2 [ 1 i
IRACHELORUNAS YILVYL(IRS CEL [} ' b [} 1 [} ] !

tafray 1698 2789 2097
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LAKE KNAME: SHERMAN COUNTY RLS.
STORET HUMEER: 31lul

NYGAARY TRGPHIC STalt INCICeS

Datt U4 17 T4 Q7 01 T4 L9 (7 e

HYXOPHYCE AN 03/0 ¢t 02/0 t 2.00 €
CALOPOPHYCE AM 0270 ¢t c2/C & 1.00 €
tUGLENUPHYTE G/¢5 ? 0704 2 0/06 ?
CIaTOR 0.50 E 1.00 € 0.40 €
COMPOUND 0770 ¢ 00/0 & 5.C0 ¢

PALMER'S URGANIC PCLLUTION INDICES
DATE C4 17 74 07 01 74 19 27 74

GENUS 0% on 02
SPECIES co Ld 52

SPECIES DIVERS1TY AND ABUNCANCE INDICES

ODATE C& 17 74 07 01 74 59 27 74

AVERAGE OIVERSITY H 2.83 2435 1.69

NUMdER OF TAXA S 14.%0 12.006 25.00

NUMBER OF SAMPLES COMPOSITED L] €« 90 2.C0 2.350
HaXlMuM DIVERSITY RMAXH 3.81 3.58 4,04

MINUMUM DIVERSITY NIHH 0.1¢C 0.09 Ce 12

TUTAL DIVERSITY [ 4925.17 3614.30 5213.65

TOTAL NUMBER UF IND1VIDUALS/ML N 1599.0C 1538.00 3085, 00
EVENESS CUMPCUNENT J GeT4 O.00 C.30

RELATIVE EVENESS RJ V.74 G.69 (VP Y.]

ML AN NUMBER OF INOIVIDUALS/TAXA 3 114,21 128.17 123.42
NUPBER/ML OF MOST AJUNOANT TAXON L3 503.0C 461.00 2198400
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LARL WARE: SHERMAN CUUNIT RES. CONTINVED
SILRED nuRAER: 3108

e 17 Ts 21 Cl 7% 0e 27 74

cme - ——

[} aLGat ] aGat ] ALGAL
[} Units ] uilly 1 unl IS
[aXa tOPR [} 3¢ FEx AL IS 3¢ PLR RL 01D ZC PER ML
ANABAENA FlL 11 [} ] t [} [ ] [
APHAN]ZORENCY FLCS-aCUAL FIL 1 ] [ | ] t2l 3.04 92
ASTERILMELLA FORRUSA CEL 11131a51 933 11 t [ ] [
CALCHLLS LEwlST] CEL [ | 1 U} ] 1 [} ] N
CIRATIUA WIRUMDINELLA CEL [} [} (] ] a (3] !
CLLSTER UM CEL 11 [ (] [ t 1 1
COCCINEILD (433 () 1 (3 | 1 [ | 1 }
CRYPTICAONAS CEL [ ] ] LI ] ] X [ ] ] |
CRYPTCRONAS ERDSA (419 130 2.914 40 £2047.5¢ 269 [} )
CYANCPHTYTAN FILAREMT fFiL [} 1 [ | ] 11 1.01 k) ]
CYCLOTELLA MENEGHINTANA CEL t 1! [} 1 t 150 400 122
CYPATUPLEURA ELLIPIICA 1 ] [} ] [ ) J
f. SPixar 1S CEL [ ] i 11 1 [} ] X
CThZELLA CEL [ 2] 91 [ | ] 11 1.0 k1]
DAC TYLUCOCCOPSIS CEL [ [ 1 (] t (] )
CULURING ELEGANS CEL 1) } [ ] ] [ ) ] 3
FLAGELLATE o) CEL ILIRE RS 2178 14127,91 a2} 11 %1 153
FLAGELLATE 02 ceL 1501181 183 [ [} (] |
FheGILARIA CUNSTRUENS ? CEL [ | ] [} ] [ | ] 1
TVAGILANIA CHCTONENSES L [} [} [ ] ] X 140 7.9 244
CAAGILARIA INTERMED LA ? CEL (R IY Y 183 t | [ ] 1
MANTZSCHIA ARPHIOQATS (I} ) (] [} (] |
f. Carllala cie [ | ] 11 1 11 ' 2
REFCHMERIELLA CEL [ ] ) 3 [ [} [ | [
MFLUSIRA GRANULATS ct (] i [ | [ ' 1
MELOSIRA GRanULATA (I} | [} [} [} 1
Ve ANGUSTISSIAA CEL Vi ] X 11 1 x 13t 4 122
ALR{SROPED LA MININS coL 1 ) 1313...4 w1 11 2.08 ol
PICROCTYSTLY AfRUGINUSA coL 11 ! [ ] [} 1 ] )
PICROCTSTIES INCERTA <ut " ) 1) Sevt n [} )
MICAUCTSILS INCERTA 2 coL 1) %7) a9 [ ] ] [} ]
NAVICULA . CEL [} ) [} ' (] L ] X
MAVICULA 81 CEL v 8 ' t (] 1 3
RAVICULA LATENS T CEr [ ] ] [} ] (I ] 1)  }
wl125Chla e [ ] [ ] (I} ] [ ] L] X
niT23Cria $ILIFORALY CEL L) S LAY [ ] ] L | !
PtOl1ASIRUR OUPLED <ot (I ] ] [} ] [ | $ 4
sSCimelesmus BICALLAITUS cut LI | 1 X [ 1 (I | t
SCEMEVE SAUS BlJuGa cut 11 1 [ ] ] 1 [ | '
SCHYORDELRIA SETTeti A CEL [ | 15113.31 19 ) L.00 n
STAURASTRUAN CEL (L) ' (I} [ (| 1 13
STEPHANGDI SCUS ASTRAEA CEL 121 3.0} 137 12110,01% 154 1171.21 2198
1GTat 1599 193 3008
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LAKE MAME: SBANSCN
STLRET NUMBER: 3110

NYGAAKC TRUPHIC STATE INDICES

DATE L4 15 74 26 28 7s .9 27 74

MYXOPHYCE AN GrC2 0 3.00 ¢ 1.5C ¢
CHLOROPHYCE AN 1.06 ¢ 4.00 E 4.5¢ &
EUGLLNOPHYTE 02 ? 014 2 0.4 E
DIATONM G.12 ? 0.50 ¢t 2.33 E
COMPUUND la50 E 9.00 ¢t 9.5C ¢

PALPER'S ORGANIC PCLLUTION [NDICES
0aTE 04 15 74 06 28 74 J9 27 14

GENULS vl 00 11
SPECLES 02 00 c3

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 4 15 74 06 28 74 €9 27 74

AVERAGE DIVERSITY H G.37 2.9 3.30

NUNRBER UF TaXa S 1€.90 18409 32403

NUMBER OF SAMPLES COMPOSITED n 2eud 2.C0 2.C0
MAXIMUR DIVEKRSITY MaXH 4.20 4,17 5.00

NINUMUM OIVERSITY MINH 0.01 d.11 C. 1%

JOTAL DIVERSITY 0 5968.47 5779.7GC 52506430

TOTAL NUMBER CF INUIVIDUALS/NML N 16131.00 1993.00 2752.99
EVLNRESS COMPUNENT J .09 G.70 C.86C

RELAVIVE EVENESS RJ 0.13 0.069 Ce 59

MC AN NUMGER OF INDIVIDUALS /TaXA L 1C08.19 110.72 86.00
MURBER /ML UF MOST ABUNDANT TAXDN K 15214.00 413.0¢ 91299
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LARE NARES SWARSUM conT INUED
STURET mumeess 3110

e 15 76 0 40 1 09 271 74

1 ALGAL ' atbat ] ALGAL ]

| umlls 1 unlils ) unlts [
Taxa (114 ] (B3 tC PER AL 1S W PR N 13 z¢ PER ML I
AMABAENS FlL [ 1 1 let 38 [ ] 1z ]
ANR IS TRUDE SAUS FaLCalul [} f [ ) [} [ [} ]
Yo ACICULARIS CEL [ ) (] [} [ ] 103 [}
APHARILUAENOA FLOS—AJUAE flL [} 1 11 1.9 38 (B} [} '
ASTERIONELLA FORRGSA CEL 11194,.308 13218 Ll 3o (] ] 2 1}
cenaTius NIRLNDINELLA CEL [ ) ] [} ] 3 1t ] ]
CERATIUN MIRUNDINELLA [ [} [} ] [} ] §
F. FURCDIDES cti [ ] ] (3} ] [ | ] b ) )
CHLARTLONONAS T (413 (3] 1 (I} | [ ECTLL 120 [}
CLOSTERIUR CEL 11 [} [} 1 131 S5.08 159 [}
cLustTtriun o) (43% [ ] ] 1§ [} 1 (.} ] []
CCCCOMELS PRACENTULA (418 [ ] [} [ [} [ ] 1 ]
COELASTRUA CakBRICUA cct [ ] 1 [} [} ) [} 1 3 [}
(43 LTY FUL CEL [ ] ] (B} ] 3 [ ] [} ]
CRUCIGENTA APICULATA (443 1 ] [ ) ] it 1 X 1
CRYPTLAUNAS EXQSA Cit (3 | ] (] 1 12120.014 568 ]
CRYPTLAUNAS ovata (43 (I ] ] 1231774 338 (O} ] 1
CRYPIGSUMAS REFLEAA ceL [ ' 3 [} 1 (R} ! [}
CICLOTELLA RENESHINTANA ctL 121 S0l 1.9 [ ] [ ] ] ]
CYMBELLA CEL 1 | 3 [ i 1 ] H
QENIICULA (438 (3} | 1 1 ] [ | ] ]
01CTYOSPHAERIUN puLCAHELLUN cot [} i [} ] 1 ] 3 ]
OINOBRYUN OIVERGINS (418 [} ] [N} [} 1 (| [} |
ELARATL MR X cEL t ! i [ [} 1 [ [} |
EUDORINA ELEGAMS oL () ] [Tl 3 (B} ' |
EUGLENA (41} [ ] [ 1 (3} [} X |
FLAGELLAIE 1l CEL el 2.8) 12% (] ] 1 [ ] 1 }
FLAGELLATES CEL [} ] 19512ve 70 13 [ ] [} ]
FRAGILARIA CROVONENSILS CEL [ | ] 7. 333 11 ‘ ]
GLENGO INIUA (AU W Y VL] (41 131 Q.58 [ ] [ ] ] [ ] [} 1 ]
LEPUCINCLLS CEL [} t 1.9 3 i1 ] !
AL LOSIRA LRANULATS v ] [} 1 V! 1 ]
¥. ANLUS!ISSIRA TeEL ) ) [ ! LI [ 1
AICRUCTSTLS ALRYG ING3A ccL ] [ | L] 1 1t ] ]
ALCRUCYSTIS INCERTA [4¢]8 1 1 () L )1 a9l 109 ]
v iCul s (418 1 ] t e ) (I ) L] 3 1
nayicuLa ¢} Ckt 11 ] 3 [ ) t ! ] 3 ]
niT23CHia 9} CEL [ ] ] X [} ] - (TR 1) t
uitlsChla 02 CEL [ ' X [ [] 11 [} ]
#1125CH1A 03 ctL [ ] [} (W} [ 1) 2.5 e9 ]
ooCYsIlS (428 L I V1.8 19 Iai10.01 29 '
0SCILLATORIA fIL (I ] t [ | [} [ I } { 1 ]
PLOIASTRUR DUPLEX (3} ] [ ] 1 [} ] [}
¥. RETICULATLA oL [ ] ] (I} ] [} 1 1 ]
prelDInlus CEL [ | [ ] [ ] 1 ]
PHACUS MECALUPSIS (419 (] ] (] ) [} [ 13 '
PLNULARIA ctL (B | ) [ [} 1 ] ]
SCEMELESMUS aCuniaatul (418 [} ) 1 t ] [} t [ ]
SCENELLSAUS SALATCMICUS 2 oL t ] [} ] 1l 3.8l 17 ]
SCEMELESPUS ( IMORPHUS (.19 [} ' (3} ] [ Y1 17 1
eCnkGEUER1A SETIGERA Ly (] [ 14116910 3o 11 J.01 17 ]
CTAURAS TRUR CHAETCCLAUS CEL 1 ] [} [ [} 1 ' ] '
STEPHENGCTSCUS NEACIRAL (418 [ ) 11113440 03 11s3aar s L}
CUFIRELLA GVATA (4% 1] ] ] [} [ [ | [}
TRACHEL SRGMAS FLUVEATIULS [41%¥ L1 ] (B} | (3] ] X ]
15 ACHELLPONAS InlExrE0la ? (448 1 L} [ [} 151 4.40 12¢ ]
1P ACHELUAONAS VERKLCDSA (4%} [ [} [ ] ] 11 3N to ]
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