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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
14 lakes sampled in the State of Morth Dakota (Table 1). The Mygaard'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 NORTH DAKOTA

STORET No. Lake Name County

3801 Lake Ashtabula Barnes, Griggs

3802 Lake Audubon McLean

3803 Brush Lake McLean

3804 Lake Darling Renville

3805 Devils Lake Benson, Ramsey

3806 Jamestown Reservoir Stutsman, Foster

3807 Lake La Moure Stutsman

3808 Matejcek Lake Walsh

3809 Lake Metigoshe Bottineau (part in Canada)

3811 Pelican Lake Bottineau

3812 Lake Sakakawea Mercer, MclLean, Mountrail

(Garrison Reservoir) Williams, McKenzie, Dunn

(Continued)



TABLE 1. LAKES SAMPLED IN THE STATE OF NORTH DAKOTA (Continued)

STORET No. Lake Name County
3813 Spirit Wood Lake Stutsman
3814 Sweet Briar Reservoir Morton
3815 Whitman Lake Nelson, Walsh




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
limited 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
judgment 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 limit of the photic zone
representing 1 percent of the incident 11ght, 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 (ml1) of Acid-Lugol's solution
(Prescott 1970) were added to each 130-ml sample from each site at the time of
collection. The samples were shipped to the Environmental iMonitoring 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 off 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 1ist 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. O0ften 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., lunate cell,
blue-green filament, Navicula #1). Diatom slides were examined using a
standard 1ight microscope. If greater resolution was essential to accurately
identify the diatoms, a phase-contrast microscope was used.

After the species 1ist 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.

2Registered trademark



QUALITY CONTROL

Project phycologists performed internal quality control intercomparisons
regularly on 7 percent of the species identification and counts. Although an
individual had primary responsibility for analyzing a sample, taxonomic
proolems 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 list 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 Tist 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 *
general 1y 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 list 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 O0ligotrophic 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 0.0-1.75
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
Cyclotella 1 Euglena viridis 6
Euglena 5 Gomphonema parvulum 1
Gomphonema 1 Melosira varians 2
Lepocinclis 1 Navicula cryptocephala 1
Melosira 1 MNitzschia acicularis 1
Micractinium 1 Nitzschia palea 5
Navicula 3 Qscillatoria chlorina 2
Nitzschia 3 Oscillatoria 1imosa 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
Stigeoclonium 2 Stigeoclonijum 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
pollution 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 = -3 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 1th

taxon; N is the total number of individuals per ml; 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 considering 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.



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
logarithms 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 Take 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 logp S
(Piel?u 1966), while the minimum diversity (MinH), was estimated from the
formula:

MinH = -5—;‘11092;—4‘[—(——1’“‘ S-1 ]109 [———L—H‘ 5'1]
. N 2 N
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 component 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 O 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 Togarithms 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

(o]



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-iWiener 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 Tow 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.

10
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Actinastrum gract limum
Amphora sp.
Anabaena circinalis
Anabaena flos-aquae
Ankistrodesmus falcatus
Ankistrodesmus falcatus
v. acicularis
Ankistrodesmus falcatus
v. mirabilis
Aphanizomenon flos-aquae
Aphanothece sp.
Asterionella formosa
dsterionella formosa
v. gracillima
Carteria sp.
Ceratiwn hirundinella
Ceratium hirundinella
£. furcotides
Ceratium hirundinella
f. robustum
Ceratium hirundinella
f. scotticum
Chaetoceros elmorei
Chlamydomonas globosa
Chlorogonivm sp.
Chroococcus dispersus
Chroococcus linmeticus
Chroomonas acuta
Chroomonas reflexa
Closterium sp.
Coceconetis pediculus
Cocconeis placentula
Coelastrum microporum
Coelastrum reticulatum
Coelosphaerium kuetzingianum
Coelosphaerium naege lianum
Coscinodiscus lacustris
Cosmarium sp.
Crucigenia quadrata
Crucigenia tetrapedia
Cryptomonas erosa
Cryptomonas marssonit
Cryptomonas reflexa
Cryptomonas rostrata
Cyclotella meneghiniana
Cymatopleura elliptica
Cymatopleura solea
Cymbella triangulum ?
Dactylococcopsis fascicularis
Dactylococcopsis irregularts
Diatoma vulgare
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Dictyosphaerium ehrenbergianum

Dictyosphaerium pulchellum
Dinobryon divergens
Dinobryon sertularia
Dinobryon sociale
Dinobryon soctale

v. americanum
Diplopsalis acuta
Elakatothrix gelatinosa
Entomoneis alata
Entomoneis ornata
Epithemia sorex
Eudorina elegans
Euglena gracilis
Euglena tripteris
Fragilaria crotonensis
Frustulia rhomboides
Glenodinium gymnodinium
Glenodinium oculatum
Glenodinium penardiforme
Gloeocystis gigas
Gloeocystis major ?
Gloeotrichia echinulata
Gomghonema sp.
Gomphosphaeria aponina ?
Gomphosphaeria lacustris
Gymnodinium albulum
Gyrosigma wormleye
Hantaschia sp.
Kirchneriella contorta
Lepocinelis sp.
Lyngbya birget
Mallomonas acaroides
Mallomonas caudata
Mallomonas pseudocoronata
Melosira distans
Melosira granulata
Melosira grarnulata

v. angustissima
Melosira varians
Merismopedia glauca
Merismopedia minima
Merismopedia tenuissima
Microcystis aeruginosa
Microcystis incerta
Mougeotia sp.
Navicula viridula

v. avenacea
Nitzschia closterium
Nitzschia filiformis
Vitzschia sigmoidea



Oocystis borget
Oocystis eremosphaeria
Oocystis parva
Ophiocytium ? sp.
Oscillatoria agardhii
Oseillatoria amphibia
Pandorina morum
Pascherina tetras
Pediastrum boryanum
Pediastrum duplex
Pediastrum duplex

v. clathratum
Pediastrum kawraiskyi
Pediastrum tetras
Peridinium inconspicuum
Peridinium quadridens
Peridinium willet ?
Phacus acuminatus

v. drezepolskii
Phacus caudatus
Phacus megalopsis
Phacus pleuronectes
Phacus pseudonordstedtit
Phacus pyrum
Phormidium mucicola
Pinnularia brevicostata
Quadrigula chodatit
Raphidiopsis sp.
Rhodomonas minuta ?
Rhoicosphenia curvata
Rhopalodia gibba
Scenedesmus abundans
Scenedesmus acuminatus
Scenedesmus bijuga
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Scenedesmus dimorphus
Scenedesmus intermedius
Scenedesmus obliquus
Scenedesmus quadricauda
Scenedesmus setigera
Selenastrum sp.
Spermatozoopsts sp.
Sphaerocystis schroeteri
Spirogyra sp.
Staurastrum tetracerum
Stephanodiscus astraea
Stephanodiscus niagarae
Surirella angusta
Surirella ovalis
Surirella ovata
Synedra acus
Synedra delicatissima
Synedra ulna
Synura ? sp.
Tetraedron minimum
Tetraedron minimum

v. scrobiculatum
Tetraedron regulare
Tetraedron regulare

v. granulata
Tetraedron regulare

V. ineus
Tetraedron trigonum

Tetrastrum staurogeniaeforme

Trachelomonas intermedia
Trachelomonas planctonica
Trache lomonas volvoeina
Volvox sp.



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 IMCERTA 7,
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 list, 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 Take-by-lake basis; therefore NAVICULA H#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.

15



LAKE NAME: LAKE ASHTA3ULA
STORET NUABER: 381

NYGAARD TRLPHIC STATE INDICES

Lalt (& OC 74 C7 lo 76 .Y 1T T

MYXULPMYLE AN w3t GL10 & v G E
CHLCRUPHYCEAN Ce/C E Qas2 & W3
EUGLENOPHYTE Jee3 E Jet4 € MGo ?
CIAaTON Gobé € 0.5C ¢ g.0C ¢t
CCMPOUND 14/ 1673 & 1./70 €

PALMER®S URGANIC POLLUTION INDILICEDS
UATE C4 30 74 27 16 16 39 17 74

GENUS o 4 N.)
SPECIES 0 Ll

[P

on

SPECIES DIVERSITY anD arunDAanCE [NUICES

CATE L4 30 764 27 1o T4 19 17 74

AVEFAGe DIVERSITY H (.2¥ 1.4% l.03

rUMBER JF TAXa S 3%.ul 2%. v l4.90

NUMBER OF SAMPLES CuMNPOSITED M LI Dol v 4.0
PAXIPUM CIVERLITY naxH £eld e bd .61

RINUMU»M DIVERSITY MiNH Jeud J.(9 'ell

101AL DIVERSETY D 7110.32 77¢Ceb95 29359.54

TOTAL NUMBER UF INDIVIGULALS/ML N  25394.00 3%49.0C 19596. 2v
EVENESS (CMPONENT J Ledd Je by Co

RELATIVE EVENESS kd Le0 Je 39 Cetl

ME AR NUMBLR CF [NLIVILUALS/TaXA L 725.54 1364117 1111.29
NURGER /ML UF MUST ABUNDANT TAXCN K 24617.00 24G0.CO vllo.u0

16



LARE MAME: (AKRE atHIABULA
SILKFET wumBER: 3oyl

Tana

ACTINAS Iaul (haClilALAe
ANAbalNA 21
AnsBAENA CIRCIMALIS
ank ]2 TRUCE SAUS HatlAalus
Vo ACICULAPLS
APHANIZUPENUN FLDS-2dUAL
ASTEdfunetLa SUKALSA
Yo GEACILLEPA
CINIRIC OIATUR
CeRATIUN HIRUNDUINELLA
CERallum HIFUNRGINELLA
f. FUguSTUN
CtPaliua HIRULNDINELLS
F. SCCItICUR
CHLAATOUMONAS GLTALSA
CHLUAGPHTTAN CRLL
CHLURGPHYITAN COLGNY
CAPCOCUCCSS
SHURLLPFUNAS
CHLUmunaS aCula
CHRYSLPAmYTAN CELL
LELINETS
coLLny
CRYPILALNAS (kGSA
ChYP ICAGNAS aebLEza
CYCLUTELLA PENEGHhINIANS 2
CYPEELLA
crel
gacryLucuccurPsSls
oLATUmA ?
UINCARYIN SLCIALE
FUGLEMNA
LUGLEmA o)
EUGLEMA GRACILIES
PLAGELLAIE 02
sRablitanla
FREGILA» [A CROTONENSI]S
GLENUCINIUP LYRNOL INIUN
CLENDLINIUY OCULATLA
oLENOTINIUM PENARLLF LRAE
LYNGEYA
SELLSIRA GRANMULATR
RELUSlha vaRlan$
FICRUCTSTIES
AICROCTSTIS AFRUGINUSA
MICRICYSTES INCERTA
NaviCuta
NEFZSCMLA
TCCYSTES BORGEL
oDCYSTIS EREPOSPMLER (A
LUC TSIl Pakva
JSCILLAICA LA
PANCUP INA “LNUM
FEC1ASTRUmM CULPLER
PINNJLAR LA
CCANECESAUS LIMODRPY LS
SCEnkleSMUS JuayRICALLA
SCHRQESL#1A SETICERA
STEPMANGOESCUS
STEPH2NUITISCUS Nlauakac
Lk iRELLA
TURIRELLA Gvala
STNRCRA UL NA
TLIkACURIN REGULARE
v. ChanuLala

TETRASTRUA YTAVRILENLAETLEAE

1o aACHELLADAS
TRACHELGAJINAS [NTERREV]A
IPACKHELGAUNAS YOLVYUC Ima

ToTay

COnT Inut 0

| QRP

CEL
fFIL
FlL

CEL
i

CEL
CEL
CEL

CEL

CEL
CEL
(413
44§
(443
CEL
(ft
CEL
(418
(448
CEL
CEL
CEL
(413
CEL
CEL
CEL
CEL
CEL
CEL
CEL
(438
(448
CEL
(413
CEL
CEL
[R18
CEL
CEL
(443
(43
Gt
CEL
CEL
(148
(4 1}
Cet
[R{Y
(£4Y
o
(£1Y
(44}
Lot
(1%
[11%
(41}
(eL
(419
(319

(FL
(493
CEL
CEL
ct

v 30 7% ! Ib 16 09 47 7e
1 atLaL | aLGat ] aLGat )
i ["LYREY ] unlls 1 UNITS |
3 SC PLE AL S W PER P13 2C PER ML )
i1 1 [ ] 1 z [ | ] i
[ | t 1 ] 144 2.94 440 ]
[} ] tZils.ol 7 It 1 X i
[ | } [ | i 1 ] [}
1688 Ddatt 11} L | ] L) ] 1
[ | 1 H 138 7.7 ICe 111% .71 9]l |
11 t [ ] ] [ | 1] }
i1 2.1t 3 [} ] "t ] i
[} 1 [ | 1 3 [ | ] ]
[ ] [} [ ] 1 i [ ] 1 !
11 ] [ | 1 [} ] t
[} ] (I } ] [ | 1 X 1
[} 1 it t [} ] i
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1) Cadt 7s [ ] ' [ ] [} ]
[} 1 x [ ] [} 1 ] |
(] ] 1 [} i [ | i [}
i1 ] 11 ] 1 Cc.n 137 1
131 ve9i 22 [ ) 1 [ | 1 ]
(I} ) b ledt el i1 1.11 172 !
[ 1 x 1 [} [} ] '
() 1 3 (I 1 5 1ot 1 ]
[} ] X [ | { 11 { i
121 d.0i 148 L1 oz.ll 121 [} 1 J
[ 1  § LI} ] 1) 1 1
11196.91 Z4%01l7 [ | ] (3] ] t
[} ' i ] R t ] ]
(] [} 1 (] i [ 1 |
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b1 Celd 37 i L] [ ] ' ]
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i 1 X I3 151 [ 3} [ | ] i
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1 ] X t 1 t [ ] i ]
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[ 1 H [} [} [} i 1
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LAKE NAME: tAXE AUCUBON
STGRET NUMBER: 38C¢

NYGAARU TRCOPHIC STaTt INGICES

VATE Ch ¢cb e L7 LlE 74 U9 1) 74

MYXGFHYCE AN Q2/C ¢t wd/e ot 0340 L
CHLOQFCPHYCE AN 0l/0 ¢t G270 ¢t “14C
EUGLENDPHY IE €103 ? s 2 2136 2
OIATLA C.33 ¢t 1.90 ¢ cl/sd E
CUrFPCUNL co40 € 06/0 t 054C ¢t

PALMER 'S URGANIC PLLLUTION INGICES
GaTE C4 c6 74 07 18 7« .9 13 74

GENUS e % oc
SPECILES U <o Y]

SPECILES ODIVEKSITY AND AEuNGANCE INUICES

CalE <4 20 74 C7 1o 7« 19 13 7a

AVEF AGE GIVERSITY M Zeld 7495 (o lo

NUMBER JF TAxa S 2uevs 7..0 Touu

NUMBER LF SAMPLES CUMPOSITED n 3.5C 3.00 3.00
MAXIMUM DIVERSITY MaxH 4.3¢2 2.81 2.4l

MINUMUM DIVERSITY MINH Laub talJ Laa2

TOTAL UIVERMITY 0 €231.4. 364. 10 477.12

TOTAL MLPEER GF INDIVIOUALS/FL [ 4hTuae b6 Ul SatleC0
EVINEDYS CIMPULNENT J vet? Teldv (] )

RELATIVE EVENESS kJd Lot 7 vel? C.006

E AN NUMBER JF In{iviuvaLS/taxa L 22b.9¢C Q4.7 63,14
NUMBEK /AL UF mU3t AbunlaNl TAXCON [ d539..8 579,00 935C.Jo
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LABE *aArME: LAKE BUCUBON CUNT INUEC
SICRE] numbER: Jbue

PLINE L) 7 18 7« i% 13 78

[ ALGAL ' aLlat ) aLGal !

[} Cni IS ] usirs i LNDTS t
Taza LCAN [ 2 Pek ML S L PER AL 3] T PER mL )
AMAEAENA FIL 11 i b ) 11
APPASNIZUAENLN FLUS=AQUAE FiL i ] tlie7.54 s79 1192.01 535G [}
A5TERIJALLLA FORRLIA CEL P 1 ladt e [ | { t ] t
CEnMI®IC LIATLMYS (481 12ledotil 2949 11 ] 11 1 1
CALANTI A0 NAS (438 11132.81 1497 1} 1 11 t ]
CHLOsC(PHYT AN COLONMY toe 150 2.81 129 [ ] ] (] t ]
ChPduPGmal CEt 14 } (| } el 2ot 13 ]
CHELIMUNAS ACUTA (478 13111.61 T4 [ 1 [ ] [} 1
CCERASTIRLA RETICULATUS (473 1t ) 14 | z (I} ) 1
CRYPICAINGS EOCSA CEL 181 4,01 181 i 1 [} { ]
CRYPTCP uNAS RARSSUNII (418 (I} ] t ) 1 [ ] X [}
UACTTLICOCCLPSIS CEL 1§ el 20 [} | [ 1 ]
thaGliania (478 [ | 1 [ | 1 ) "t ] ]
FFPAGILAKIA 7] (41§ it ] R [ | ] 11 ] 1
FRAGlLad[A #2 CEL [ | } i ] [ ] ] ]
GooPrunths 8l CEL 11 .0l o t t [ [} 1
GCLUPPHONENS 02 CEe [ ] ) x (| ] [ ] ]
qWLLSIRA DISFanS (413 11 ) 1 [ ! [ 1 )
AICyLCTYILS 2ERUGINGSA (41} [} ] (] t 1 [ ] ' X [}
waviCuta s} CEL [ ) x [ ' [ t 1
JFmiCYilum ? C(Er 11 1 X (| [} [} 1 [}
T30 I Lalud A [BY¥ 11 L} 121ic.5t P [ 1 ) 1
PECLASIRUM LUPLET (41 (] ) [ 1 (] 1 X 1
$r ICLSPNENIA CURVALA CEL (I} ] X i1 } (] ] ]
SCMEZE0ER]IA SETIGEKRA (413 [ ] | [ ] [ ] [ ] ]
StLENaSThun CEL [N I S § | 52 [} t 11 ) ]
SItPran DISCUS MIAGaRAE CEL 1 2.1 '] [ ] 1 x [ ! H ]
UPIktiLa CvaLls (438 11 1 X [} ] [ ] ] ]
SURIRELLA GVATa CEL [ | [} I (3] 1 (I ] ! ]

fTulaL €370 (74 9482
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LARE NAME: BRUSH LANKL

STURET NuMbBER: 3543

NYGAARL TRCPHIC STATE INCICES

LETE vb ¢b 1o L7 16 T4 .9 13 74
PYXLPHYCL AN [ XV I 4.0G € c.t7 E
CHLOCROPHYCE AN 05/C E 9.00 ¢t 2.¢7 E

EUVGLENCPHYTE 0.2¢ ? t.00 ? Jel2 ?
DIATUM J.43 E 0.25 7 G.33 ¢
COMPGUND J940 ¢ 12.5 ¢ b.07 E

PALMEK"S ORGANIC PCLLUTIGN INGICES

LalE Gb ¢6 7@ 07 16 76 )9 13 74
GENUS wQ c? -0
SPECIES ) oo JC

SPECLES CIVERSITY AND AbUNCAMCE INCICES

CATE vé b 74 07 16 74 L9 13 T4
AVERAGE DIVERSITY h 1.0l 1e51 2.1¢2
MUMGER OF Taxa S g WAVN Jg9.CC Jéa UV
NUMBER UF SAMPLES CCwPOSITED M 2eL0 3.0 2.0
maximum CIVESSNITY Ka4XH 4.39 5429 Sa L7
MINUMUM CIVERSITY MINM Velo ve b Cou?
TCTAL DIVERSITY D 2365.99 13819.52 15291.%98
TCTAL NUNBER (F InDIVIDUALS/ML N 145%9.0¢ v152..3 7213.)0
EVENESS CUMPONENT J (.37 Lel9 C.4al
RELATIVE EVEMESS NJ velb Jedb Je 4l
Mt AN NUMBLR GF INDIVIDUALS/1AXA i b%.48 235407 27Ce 30
NUMBER /ML OF MIST ABUNUANT TAXDN K 711.20 v9%4..0 3600. 00
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LAKE MAmE: LAUSM (ARE (431 1 £XV] ¥1]
CIGPET wumBER: JBC)

e 2o 74 718 7« € 13 76

) ALGAL } ac(eai i AtGat }

] Un| 1S ] FLER R i units }
Taza tORM 15 ¢ PLR At 13 I FER AL 4S L PER PFL I
AMPHCRA Cte 11 1 b3 (I} [} [ ] 1 |
ANABAENA fFIL 1 ] [ ] ] 10 ] X [}
ANABAENA 9] FIL i1 ] [} 1 1 l.00 73 [}
ANatAENA 82 (RS [ i 131 «o7) %31 [ l 1
APHANIZIOPENGN FLUS-AGUAL FiL [ ] t 1 ..ol e 181 2.51 182 i
APHANCTHECE (471} [ | ' [} ] 1 [ } i
ASTERIONELLA FURRLSA (43} 131 %.118 7% it 1 (] I {
CERallUM MIRUNDINELLA Cte [ | t LI Y -1 | Se [ ] } ]
CERATIUR HIRUNDEINELLA [} [} [ [} [} ] ]
f. FURCOIDES (448 LI | ] [} i 1 11 ) ]
CHLOROUPHYTAN CiLL CEL [ ] ] i1 1 [ } ] 3 ]
CHUGRLPHYTAN COLCHY (4] 1 ] [ Y Y | 5« [ | ] X !
CHECUCUCLUS LINNETICUS (44§ [ ] (] ] (] ) x |
C46 JURONAS ACUTA CEL 12138.51 %01 11 3.9 312) 11 3.3 29y [}
CLOSTERIYUN o8] . CEL [ | ] [ I | { 11 ] 3 i
CLOSTERIUA 02 CeL [ | ] [} ] x [ | ) '
CCELASIRUA ccL [} 1 [ ] 1 X (I | t
COELASTAUR MICRGPLAUR (4418 [ ] 1 [} 1 (] ] x i
CUOELASPHAERIUM RUETZINAIANUA oL (| [} 1 [} X [} i ]
(CSmakjun CEL 11 1 (] ] [ ] 1 X |
CFYPITHUNAS (413 11168.7¢ 11 (I} \ [N} i |
CRYPILAUNAYS ERLSA LEL 1 [} (] [ 2 151 2.%91 182 |
CRTVILAINAS FAKSSUNII] cfL 11 t [} 1 x [ ] ) [}
CRYFTUMUNAS PEFLERA CEL 11 ] (] [} 1ol k1) |
CRYPIGAONAS RUSTRATA CEL [ ] ] [} ] A 11 [} ]
CYCLITELLA CEL [ | ] X [ | ] [ ] ]
CYPATCFLEURA FLLIPTICA CHL 1l L] [ | ] x [} [} !
CYPATCPLEURA SGLEA {tL [ ] 1 [} ' (] 1 1 |
cYESELLA CtL [ ] 1 [ ] ' [} ! 1
PICITOSPHAERJUR EXNRINAERGIARLA (441} [} t [ ] 1 11 [} H 1
CINOBRYUN SERTULARTA CEL [ | i ] [ } ] 1t L] H
CLARATOIHR]X GELATINGMA CEL 151 5. 1) 75 bt 1 (I ] ) !
EPIInEnIA flL "t ] [ } ] z LI | L] ]
EPITIntnla SLREX CtL 11 ] 11 ] [ I ] ] 3 ]
fuGlEna Cit (| ' ] Pt ] 1 t 1 L]
FUGLENA SUACILIS e t ' (] ) 1t | ] ]
FRAGLILARTA i 11 ' 1 ted 2.91 2¢9 (B} ] )
FRAGILAMIA CRUTOMENS]S CEe [ ' x bed 5.%1 53¢ 1¢127.31 1968 '
FRUSIUL 14 RMulBUILES (433 i1 1 [ | P [} ] [}
GeENULIYIUM GCULATUA CEy [ ' (] [} Pt ] X ]
GURPHUSPHALRIA APUNINA ? cuL 1 ] [ ] 1 11 G5t 3o ]
WELGSIRA GRANULATA CEL [ [] E1B75.91  LGas [ ] | 73 1
RELOSIRA GPanULATA LI | ] 1t ] [ ] ] ]
V. ANGUSTISSENG LL [ ] x [} [} [} [} ]
MERISPUPEUIS GLAULA coL [ ] [} [} t H () 1 i
RICRACTYSILS afhUGINUSA oL (I | ] [} I z [ | t X ]
RICRUCTYSTIS INCERTA [44% [ | i It ..ol 56 1409130 308w ]
ROUGELTIS Flt [ ] i 11 ] X (| ] z ]
Nl1T2SCRiA SIGROLIDLA ciL [N ] [ [ ] 1 1 [} ) ] 1
occrsTis (418 1 1 X [} } ] 131 7,01 267 \
ISCILLAICK 1A HIL "t ] 1o lecd 1.0 [ ] 1 }
PEGIASTRUR BORYANUN (41} (] ' [} ] x [ | [ x |
PLDlASThur DUPLEX [4H§ [ ] ] 11 ] 1 [ | ] 3 1
FLUlaSTCUN KawRal.xvl ot [ ] t X t 1 H 14 1 i
PERIDINIUM CUADRILE S cie 11 i X [} } [} | 1
PHCEMIG LU MUCICLLA [BIY 14 ' (] ) [ ) X [
FinnULAKIA EBREYICUSTalA (428 (] ] (I} 1 1 () 1 3 i
CUALRICULA CHTDALL (41} [ [} [} ) x [ ] |
shCICUSPHEMIA CUhvaTa CEL [ ] 3 [} 1 [ 1 t
kHCPaLUJIA GIGBa CEL i1 ] t ] 1 (I | ] ]
SCEMe{ESMUS B1JUGA coL [ 1 [ ] } X | B S ] | 18 |
CCENECESAUS GUALKIL AU9A cou [ ] ] H 1 1 2 [ Y ] 3o '
SCrENEVDIRLIA SETIGIRA Cen [ | 1) 196 ¢l 69 [ | 1 [}
STAURASIRUR CEL (] ] (I} ) } 11 ' ] I
STEPwANGUISCUS CiL [ | ] 1 [} ] i1 ] i
STEPHanNULISCUS ASIRAES CiL [ ] ] it ] 2 1 551 Jo !
cubldtiLLa 09 (433 [ | ] ('} ] [ ] 1 X 1
SUPlAatLLs Qvala Cte (3} ] x [ ] ) [ [ [}
STNUKA ? ctL el 2.5 3? [} ] 1t ] ]
TEIPARIRON AINIAUA CEL i ) H 1 1 [ 1 |
TETERAFLURON ALN{AUA 14 i [ ] 1 [} | 1
Vo SChisiCuLatun CEL 11 1 (3] ] 11 1.1 73 i
TEIRAEURIN REGULARKE CEL [ | ] i1 veol 54 [ ] t ]
TRACHELORUNAS vOLVYUCINA CEL tt ! (] | (I} [} 1 '

ToraL 1639 9152 1213
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LARE NASME: LAKE DaRLlnG
STOREY NUMBER: 3804

NYGAARD TRCPHIC STATE IMOCICES

LaTeE <4 30 7« 07 17 T4 39 13 Te

MYXCPHYCE AN .0 ¢t 5.0 t Cu/0 E
CHLCKOPHYCE aN 15.C ¢ 1.20 & 140 E
EUGLENDOPHYTE 0.12 2 0/Ge ? 0705 ?
D1ATOM 0.50 ¢ l/0 ¢t 01/G E
CLMPUUND 22.0 E 7.00 & Go/0 E

PALMER®'S URGANIC POLLUTION INUICES
DATE 04 30 76 07 17 74 099 13 74

GENUS % e J1
SPECIES v (e S0

SPECIES ODIVERSITY ANO AEBUNDANCE INOICES

DATE €4 3C 74 07 17 74 09 13 74

AVERAGY UIVERSITY H 1.15 1.73 (.65

NUMBER JF TAXA S 3t.30 14.0¢ £.00

NUMBER GF SamPLES C(OMPUSITED n 2.00 3.00 3.0
MAX]iuN OIVERSITY MaxH 5.17 3.81 3.292

MINUAUN DIVERSITY MINH 0ed5 Je 02 C.21

TUTAL OILVERS]TY D 12751.20 13805%.95 100%8.75

TOTAL NUMEBLR CF IHOIVIDUALS/ML N 1108&.00 8G15.00 15675.00
EVERESS CONPUNENT J C.2¢ Da4d G.22

RELATIVE EVENESS RJ Ce2 Jebo Je22

AE AN NUMBER UF INDLIVIDUALSZTAXA L 306.C) 57259 1934.38
NUMBER /AL UF MIST AbunDANT TAXON X 9Ct8.00 3959..v 13933.J)¢
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LARE NARL: LARE UANLIANG LUnT InuED
STCLAET NUAGER: 8.4

wh L 24 <1 17 78 09 13 74

1 sLLAL ' aLGan ) ALGAL

1 usits | unil 1] UNl T3

Taza flLkn [} TC Pt AL IS WL rmf AL S tC PER ML
ACtI~aSIRUR GRACIL JRUR CEL 11 ) X t i ] [ | ] ]
ARADALNG FlL LI } t [N } ] H el «,51 (12} ]
AnR IS TRUDESALS FalCaluy [ ] ] (I} ] [ ] 1 ]
Ve 8CICULAKGS kL 11 931 33 [ } ] [ ] 1] ]
ANRISILUESMUS FALCAIVUY (I ] ] [ | ] [ | 1 ]
Ve AlHABILIS (418 [} 1 3 [ | 1 [} ] ]
APMANLIICAENDN FRLOS-aGUAE (213 11 § 3 1114451 1999 11190.00 139133 1
ASTERIONELLA FORAUSA (418 LI | ] 1 [} H [} ] )
CHLARYOQRUMNAS CEL 160 4.6 280 11 veold .9 [ ] ] ]
CHLORCGONILR CEL i1 ] 1 ! ] [} t ]
CAGTICUCCUS LISPERSUS cot (L [] 12013.11 891 (3} ] ]
CHRGIPONAS CEL 131 5.314 289 [ | ] [ | ! ]
Cneyungnas ACUTa CiL [} |} 144 3.18 267 1) t.78 266 ]
CLLSTEN UR CEL [} !  § [} 1 | [ | J t
COELISPHAERIUA NARGELIANUN (4,18 11 [} [ | ] [ | ] | L
CRYPTLACNAS CEL [ ] ] 151 Zeul 49 [ | ] '
ChYPICPAONAS ERPOSA CEL 21 5.01 953 [ | 1 11 1 1
CRYPILAYNAS PARSSONLL CEL i1 1 it ] 199 0.3t 53 ]
CRYPICAUNAS REFLERA CEL [ | ] L3 [ ] ] (] ] }
CYCLOTELLA CEL t1181.81 9Za8 (] t [ ] '
CYAATGFLEURA SGLES Civ (] 1 H () 1 [} ] [}
crst CEL 11t ] [ | 1 X i1 ! 1
UAC TYLECOCCOPSEIS TRREGULAKLS (448 [ I 1) 13 1! ] (I} ] ]
DICTYUSPHAERLUA PULCHELLUP (4107 [ 1 13 [} | [ [} |
LUGLENA GkaCILIS CEL [ ] ] [ | 1 [ ] ] ]
FLAGELLATL ¢ CEL [ | ] 4 tasl 148 [ | [} ]
GLUEDCYSTLS MAJOR ? coL [ ] b} 11 ] [ ] ] ]
CIANOCINIVUR ALBULUA CEL 11 ved) 33 [} ] [} ! ]
GYRUSIGAA 7 (11 11 ! "t ] [} 1 t
RELOS1AA (448 (I ] ¢ 11 i [ | ] ]
2 [CROCYSILIS aEQUGINLSA cot s 1 1 [ | [} 138 0,31 9 ]
maviCLia . CEL 1t 0.310 13 i [} [ } L} I
LIRFEILIT) CEL 1) ] 2 [N ] ] () ] |
JuCrsSts (4:8 13 0e38 33 1 ] [} ] '
PELIASTRYA CURYARUR (418 (I ] [} 1 [ ] t [ } [} } ] 1
PrUIASTRUSY QUPLER <ot [ } [} [ } 1 1 [ | [] ]
PLUIASTHUR DUPLER [ | [ ] (I | ] [} [} ]
Ve CLAINRATUR oL [ | ' z (] ' (3] ) [}
PLRIDINIUR QUAGRIDENS (439 [ ] ] [ ] ] [ | ] ]
PHORMID LUN [ X1Y [ | ' 13133.38 2e72 [ ] [} 1]
PHQaniDiun MUCICOLA fFiL (I ] 1 [N } ] 3 "t [} ]
SCEMELESAUS ACURINATULS [4:]9 1 ! 1 1 t [ } ] ]
SCENEDE SMUS BlJUGA [4-18 [} ] ) (3} ] [} 1 ]
SCENLDESAUS [ LRORPHLS coL it [} [ } |} I8 ] ]
SCENEDELAUS QUADRICAUDA (4418 1 .31 3 [} ] i1 ] ]
SCHROLDERLA SETIGLRA 7 (11} (I ] ] 2 [ ) [} (] ] ]
SPHAEROCYSTIS SCHROETEK] ({718 11 t } i ] [} 1 ]
ST1ePHANQDISCUS Cte 19 1.21 130 [} ] ) [ } ! ]
STEPHANDDESCUS NMIALARAE CEL [ | J [} ] 1<l 310 .79 ]
SURIReLLA S CEL [ ] 1 1 [ I | 1 1t [ ] ]
TETRAEQOAON TR IGINUR (418 PE o238 a3 1) ] (I ] 1 ]
TE1kaSTRUA STAURUGENTAEFOKRAE (4319 14 )31 33 [ ] L] [ | ] ]
TRACHELUAONAS PLANG TUNICA CEL vt 1 x [ | ] [ ] 1 ]

Tulet 11088 6615 15479
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LARE NAME: LEVILS LAKE
STORET NURMBER: 3805

NYGAARD TRGPHIC STATE IWCICES

DATE 54 29 76 07 Ib6 74 ©9 1b 74

NYXUPHYCEAN cl/c ¢t CesC E PEY N 3
CHLURPOPHYCLE AN c2/0 ¢t 0340 E Q370 ¢t
CUGLENOPHYTE Oeb?7 vell 2 vwite ?
G1AI0M C.25 2 1.30 € Ue5C E
COrPOUND Gesv E 1240 E J7/0 ¢

PALPER®S ORGANIC POLLUTION INDICLS
DalE C4 29 76 07 16 76 39 16 74

GENUS (%] c1 Cl
SPECIES ud co plo]

SPECIES DIVERSITY AMD AGLUNDANCE INOICES

DATE 04 29 74 07 16 74« 39 lb 74

AVERLGE CIVERSITY H Ry 1) 2.°7 Cetl

nOWBER UF Taxa S 2Le 00 10,20 Ge0V

NURGER UF SAMPLES (URPOSITEC n 4.CU 4.00 §.00
MAXLINUR DIVERSEITY MAXH 4.32 3.81 3.17

KINUMUR DIVERIITY AINN Cov9 Sedb Caede

7123.48 4313.48 2086.0)
2678.0V 2084,CD 6715.00

107AL DIVERSITY
TOTaL NuMoER GF TNOLIVIODUALS/ML

EVENESS COMPCNENT ('Y -4 Ge b4 vell
RELATIVE EVENESS R uebl ved4 0,13
ME AN NUMNEER GF INDIVIDUALS/TAXA 133.92 l48.80 T46.11

R e ZTO

NUMEEK/ML OF MJST ABUNOANT TAXON 1C0s,.0C 748..C 0330.00
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LARE NAME: GEVILS LARR
STORET NUMBERS 163

Taza

ANAP ALNA

ANK 13T1P00e SMUS FALCATUS
APHANMIZIUAENOM FLUS =-AQUAL
Craf TCCERUS ELADRE]
CHLOKCPHYTAN FLAGELLATE
CHLORGPHYT AN LUNAIE CELL
CHPOGAONAS ACUTA
CGCCUID CELLED COLONY
COCCant IS

CPYPTLAONAS
0ACIYLOCOCCAPSIS IRREGULAKIS
LINGFLAGELLATE
ENIGNCNLIS

EVOORINA ELEGANS

EUGLENA

GCAPHUSPHAERLA
RICROCYSTIIS AERUGINULSA
nICROCYSTIS INCERIA
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LAKE NANE: JARESTObN RES.
STUKET NURBEk: 38T

NYGRARD TRCPHIC STATE INDICES

LaTt Ch ¢b T4 7T 17 76 U9 )7 74

RYXOPHYCL AN 1.50 ¢t Cil10 ¢ l.67 t
CHLOFCPHYCE aN J.5G ¢ G540 ¢t 4.67 €
EUGLENDPHYITE 0.20 ? uel? ? ~eél ¢
DIAaTOA 0.50 E Q.07 € 2.50 ¢t
CGnPLUND 7.50 ¢ 16/G E 9.33 ¢

PALMER®S GRGANIC PULLUTION INDICES
DATE C4 26 74 Q7 17 T4 09 17 T4

GENUS 9 o
SPECIES o7 J

Ve
S0

[ ]

SPECIES DIVERSITY AND ABUNDANCE INDICES

GCate S6 ¢6 76 07 17 7@ 39 17 7a

AVERAGE JIVERSITY H 2036 l.8¢2 .65

NUNBER OF TAXA H 3%.90 2%.3u0 “2. 10

NURBER OF SANMPLES (DNMPOSITEO M 3.uu 3.00 3.v0
MAXIMUR DIVERSITY MAXH 5.13 LRy -1 5.139

RINUALA DIVERSITY MInM Lels TeUY O.18

TCTAL DIVERSITY C 295&u.ld  1136C.44 110Cledu

TGTAL NUMBER GF INGIVIDUALS/PL N 12624.G0 6242.90C 3014.30
EVENESS CIMPCNENT . Q.60 0.39 C.b8

RELATIVE EVERESS Rd Ue4b Ge209 Ced?

AE AN NURBLR UF INDIVIDUALSZTAJA 1 360409 249.08 71.7¢
NUMBER /ML UF MIST ABUNULANT TAXCN R 71179.00 %335.C0 68J.00
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LARE NAMET JARESTGwm QES.
SILWEY NuRmBENS JBJG

taza
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ANMABAENA
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CHLURGPHTI AN COCCUID CELL

CHLORCPHYIAN CJGCULD CELLED CLLueY

CHLURLPHY T AN COLONY
CHR BICUCCUS
CHRUURCNAS
CHRGUPINAS
CLGSTERLLA 9]
CLUSTEIRIUM 02
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CavClGEnla QuaULRATA
CPUCIGENLA TETHAPEUL LA
CRYPILRUNAS
CRYPTILAUNAS tPOSA
CRYPICAINAS REFLERA
CYCLCTELLA
CYRATUPLEURA SOLES
cvsY

QACTYLUCOCCOPSTS IkKEGLLANIS

ClnGBMYON SLLCIALE
01PLCPYALLS ACUTA
ENMILIUNE LS UANATA
EVODAINA §LECARS
tUGLL e
tUGLEmA TRIPTERES
FLAGELLALE 82
FuaGitakia
GLENCD InIuA OCuLaTun
GCRPHISPHAES LA LACUSIRIS
KIRCHMERIELLA
KIRCHMERTELLA CONTORTA
%ALLOrINAS ACARDIODED
MAL LONONAS POLUDGCGRONATA
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PEULASIAUR BLRYANUAM
VELTASTRUN OULPLER
PELIASTUR CUPLERX

ve CLalnAATLA
PEFLIDINIUN ?

PHACHS aCurinalyuld

Vo ORLZEPULIKI

PraCUS NEGALOPSIS
PHACUS PSEULUNGRDSTEDIIS
PHURALO(UA BUCICOLA
RAPMIDIUPSIS

EMuPALOULIA GlBBA
SCENELESAUS 3 1Juca
SCENEDESNUS L IRURPHUS
SCEMELESAUS INTERMELIVS
SCEMLDESNUS GUADKRICALDA
SCHRUIDERIA SETIGERA
STAUNASTRUA

STEPHANCD] SCUS NlaGakat
SUR IRELLA 29

SLAIRELLA ANGUSTS
SYNEDRA

TETRAEDURUN REGULARE

¥. InCUS

TETRAYTRURN STAURUGENIALFURRE

TRACHELORORAS
TRACHELURONAS INTERPEDIA 2
IRACHELDNTINAS VOLYOC] 1a

Toras

CLNTINURD .

Wwiv 57 17 1« 99 17 74

[} AGaL [} ALGAL ] ALGAL t

) [LTREY 1 unifly 1 [TLIRE 1

(3411 1S %€ PER ML IS 2 PER AL 1S %C PER ML
CIt [ ] X 11 ] L1 ] ]
fIL [ | ] [} i 11 3.21 97 ]
ctL i1t ] [} ] it l.010 49 1
(] 1 t 1 1 [ ] 1

CEL 15) S.vb 631 14 t [ | [
(] 1 11 1 (] ' [}

CEL 180 5.00 631 11 ] [} ] |
fiL 1 ] 1sl 04510 3 12111.38 3&G [
CEL (I | ] [ | ] a 11 L] [
CEL )t 1 11 ] (] 1 | S
CEL [ ] Vb oledd 67 [} 1 [
CEL t [} [ } 1 el 9. 72 291 ]
oL (I} ] [} ] 1 1 3 ]
oL 41 Geb) ” [ ] ] (I} ! 1 ]
cot t 1 ] 129 2.1 153 [} 1 |
CEL [N ] 1 (B ] 132 97
(413 13812.08 13wl 131 9.1 Y4 (] ] [
CEL [ ] 1 H [ I [ ] ] [
CEL [} ) 2 14 ] it 1 X 1
(cL (3 | ! [ | 1 1 ] X §
coL [} 1 (I ] ] [ ! S|
ceL V1 1.91 237 i Eslle.ll «8o |
CEL 13 [} ] 1y gelt 133 [ ' |
CrL 120 7.50 947 (] [ 11122.01 YT |
ciL [ 1 3 11 [} 1 1 t
CEL 11156.9¢ 7179 [ | 1 i1 3.21 97 t
CEL (W] | 1 [ [} [ | 1
e [ ) x (] 1 1} 1 ]
CEL (Y R Y- T A | [ [ ] ] L S |
(419 [ } ] ] 11 ] [ ) [} |
CFt (] L] [ } ] [} ] a I
Cit [} t [} ] | V1 ] |
(413 11 ] | S I | (] [ ] ] [
CEr 19 ] [} [} ) [ ] ] |
CEL [ } 1 LI } ] [ ) ] ] ]
CEL [} 1 [ ] ) 11 [ ]
CEL [ ] [} [} ] 3 11 1 x
CEL P19 <37 1} 1 (] 1 []
ot [ } ] [ } ] 1 3.20 7 ]
e [ ] 1 [ ] X (] ] '
cot [N} ] [ ) 1 11 3.2 97 ]
CEL t ] x [ 1 11 1 [
CEL t ] 11 ) (] ] x [}
(438 LI | 1 x Tl109.v) 42335 [ ] [ ] X [
[ ] ) (] 1 [} 1 []

CEL [ ) ] [} 1 it 1.0l «9 ]
cee [ ] 11 ' [ 1 H ]
coL [ ] ] 11 sl 7 t [} [
(419 1§ Oeod 79 11 Ceot 33 (] 1 1
({43 [ ] b 11 .ol TP (] ] [
4119 [ [} [ 1 [ 1] 1a¢ ]
CtL {3 ] ] "1 ] 1 Pt ! |
(41 () t X 11 ] ) 11 ] ]
cee (] ] (] ' 1t 3.28 7
(21N (1 ! H (] ] [ ' ]
Gl [ [ [N} ] [ ] |
coL [ 1Y Y] 9 01 ] [ t i
(418 [N} } (BN ] ] 1 ] S
(4413 t t 1 [ ] ] 11 ] ] ]
(] ] [ ] ] (] 1 [

oL [ ] ] e [ 2 (] ] [
41 [ ] ] H 1 ] [ t ]
1 ] (] ] (] ] ]

[4%% 1t ] [ ] ] 11 1.0t @
CEL 1 1 H [ 1 () } ]
CEL 't ' [ ' [} ] | S |
FIL [} ] it leol 10?2 it ] ]
[ 318 (I | ] [ Y ] | 3 (3] ) !
CEL (] t X [N} [ [ 1 '
coL [ ' [ Y | 37 (] ' x
4411 01 a9 37 1t [} 11 Jetd [T I
coL [ ] 1 [ 1 11 1.010 L1 I |
coL 11 Jdetd ™ 1 [ YY1 LT
CEL 11 [} 11 8.0 300 11 leot 49 ]
ctL [ ] 1 [ ] (] 1 Xt
CEL 11 i 2 158 1.b4 a? 1 ] 1} [
(413 (] ' | S | 1 1 [} 1
CEL [ ] | S A | ' [} 1 1
CeL [ B Y1) 158 [} [} [ ] ! X 1
1 ' [ 1 (] ] }

CEL [ ] ] [ 1 (] 1 a ]
coL (] 1 (] [ 1 (] 1 1
(413 [ ] ] [ AT Y] 31 1 1 1
cit (] ' 11 [} 11 %8} 140 )
CEt (] ' ) [ ] [ 1 ]

14062 0l IC1e

N
~



LAKE NAAE: LAKE LAROURE
STCRET “uUMBEKk: 38G7

NYGAARL TRUPHIC STalt INDICES

GartE G4 29 7« 27 10 74 49 17 74

MYXGPHYCE AN G160 ¢t 0316 ¢t 2.60 E
CHULROPHYCE AN 0740 ¢t 0¢/C & 1.60 E
EUGLENUPHYTE €.11 ? Lrus 2 3703 ?
DIaION 0.2 ? G/ ? 0970 ?
COnPGUND 1170 ¢t Q570 ¢ 3.00 ¢t

PALMER®S TRGANIC POLLUTIUN INDICES
DaTE 04 29 76 37 10 76¢ 29 17 74

GENUS 19 7 0o
SPECIES “3 o3 JG

SPECIES DIVERSITY AND AbUNDANCE INDICES

DATE C4 29 74 07 10 74 239 17 74

AVERPAGE DIVERSITY H ce38 1.79 Coal

NUMBER UF Taxa S 20.00 9.C0C 8. JO

NUMBER OF SaMPLES COrPOSITED L) 1.00 2C0 .00
Faxlaum DIVERSITY MAXH 4,22 3.17 3.00

MEURUA LIVERSITY MINH a2 Colh Ceul

T0TAL CIVERSITY 0 2810C.bo 5C704 64 1055. 34

TOTAL NURMBER GF INOIVIDUALS/NML N 11807.00 2836.u0 2574. 30
EVENESS CGAPONLNT 4 Ced5 Ja b Cola

RELATIVE LVEMESS kd 255 Je50 (.13

ME AN NUMGBLF UF INDIVIDUALS /TAXA L 59C.35 115.11 321.75
NUMBEk /ML OF MOST ABUNDANT TaXxON K 5208.00 1772.G0 26u2.J0
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LARE nANE: LARE LAMOURE CCn1 INVED
STUkET NURSERT 38u7

Cs 29 76 31 13 74 09 17 74

[} LLLAL 1 ALGAL | ALGAL

Uni 18 ] unifs ] unl s
lazxa FCRR (B3 ZC PER WL 1S 20 Pelk AL S L PER AL )
ACTInaSThuUN GRACIL IMUA CoL 10 3221 e (3] L [} ] t
ANAELENS FLOS~-AQUAE Fli [ ] ] 141 Jeud 121 [ | ] 1]
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DICTTLSPHAERIUR PULCHELLLM (448 11 201 v? 11 ] 14 ] |
JiNuERTUN SCCIaLE CEt 11 Gatl 5 LI | 1 [ | f ]
GLENLLINIUR U'CULAILA CEL 1 1 3 [ ] 1 [ ] ' ]
LYNGDVA FIL 1 dedl “uh [ | 1 (] 1 1
RALLGPULAS CEr [} ] 1 lezd 91 11 1 I
“ICROCYITLS AERUGINUSA ot [ | i [} ] [ | ] ) }
wit2sinla CEL (3 ) | z 1t [} [ ] ] I
tSCILtalunla FlL 11 2.81 9% t1 1.8 5i t 1 ] 1
ruGOGPUnAS RINUTA 2 (491 11 ] 130bE 5 1772 1 ] i
SCENEDESAUS L INORFPMUS (44§ [ ] t p [ | ] [ ] ! ]
SCENEOE SMUS ULADRICAUIA cor L) ] [} t LI } t )
SCHRUCDERIA SETIGERA (443 [N ) ] L [} 1 1t ] 2 ]
SYNEGRA ACUS CEL 1311351 159« 11 ] [ } ] '
SYNEDRA ULHA . (418 1t t (] [] 11 ' 1
TETRASTAUR STAVRUGENTALTORAL coL [ -TY ) | 9 [ ] [} 11 1 [}
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1atat 11867 2836 2974
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LARE NARE: RATEJCLR LARE
STGRET NUBBER: 38LY

NYGAARLD TROPHIC STATE InDICES

CATE 06 29 74 57 lo 74 U9 16 74

MYXUPHYCL AN 01/0 ¢ G370 ¢ uasm t
CHLORGPHYCEAN Je2/0 0473 ¢t /0 O
EUGLENOPHYTE Vb7 0.29 ¢ .50 E
DlalgRr 0.23 E G.25% ? Ve50 E
COnPUGUND CeiC ¢ 1970 ¢t 06/0 ¢

PALMER'S JORGANIC PCLLUTION INDICES
DATE 06 29 74 07 16 74 (9 16 74

GENUS L] N 20
SPECIES 35 v 30

SPECIES DIVERSITY ANL ABUNDANCE INDICES

DATE 06 29 74 Q7 16 74 V9 16 74

AVERAGL DIVERSITY H 1.79 lebl 145D

NUMSER QF TAXA S 13.00 16660 8.9

NUMBER OF SamPLES CORPOSITED M 2e3Y 2e U0 2.0
maximrun DIVERSITY maxm 3.75 h.0U0 3.00

RINLAUN DIVERSITY MINM C,hl 1.92 C.25

10TAL DIVERSETY 0 4%6.4]) 86.94 4.6.50

TOTAL NUmBER CF INDIVIDUALS/ML N 279..% 954.(C 271.30
EVENLSS COMNPUNENI J ce48 Vel (.50

RELATIVE EVENESS RJ Ceul “Vel% Ceab

ME AN NUMBER QF [nOIVIUUALS/71AXA L 2lebb 338 J3.08
NUMBER/ML UF ARAST ABUNDANT TAXON K 116.00 10.C0 135.00
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LAKE NAME: MATEJCER LaRE CONT INVED
STORET NUMBERS 3808

ve 29 % w? 16 74 C9 16 74

1 ALUAL ) ALGAL 1 aLGaL !

un) IS [ uNits [} Lel 1S 1

Taxa 1OFR [H 2C Ptk AL 1S 2 Mmwom S ¢ PEs M
ANARALMA FIL 1l ] [ 1 1 (] ' z ]
ANK ] STRUOE SMUS CEL 141 8.2} 23 11 ] [ ] !
APHANIZUAMENCH FLGS-aqtiat (313 ! ] 12853318 18 1112%.1) o8 !
CHLAAYDUMUNAS GLUBOSA CFi 12133, 34 93 [ i 10 t 1
CRYPICAUNAS CFL 111&l.00 11le [ | ] 12125.1¢ (1} ]
CRYPTUNUNAS tROSa CEL [ ] (] t 3 [ ] '
CYCLUTELLA PENEGHINIANA (44} [N | 1 X (] 1 it ] 1
CYRAIGPLEURA SOLLA CEL [ | [} [ ] [} 1 t1 [} i
CYRBELLA TRIANGULURM 1 CEL [ [} 11 t 1 [ ] [] t
RUUOR INA ELECANS CEL 11 ] ] [ } ] [ ] ] ]
EUGLENA CEL [ | ] b [} ] [ | ' ]
tUGLENA TRIPTLRIS ? et [ | ] 11 ] 1 (] ] )
FLAGELLATE CEL 11 ] [ } ] 13149, 00 133 [
GIANUCINiYS CEL 13110.81 «7 1t ] [ } [} )
GYRANGLINIUR aLBULUR CEL 11 [} [ ] t ) [ ] [}
CYRGSIGNA ? (443 11 1 1 (3 | } 1 [} [}
navViICLLA CEL [ ] ] [ | 1 ] i1 ] 1
NavVICULA 0] CEL (I [ 2 (] t [ | ! |
nayICuLa 02 Cit [N ] ] z [ 1 11 [} H 1
N IZSCHIA ) CEL 11 ' [ [ X (] 1 t
wlTZ3Cnla 02 ciL [ ] 1 1t [} [} ] X |
GSCItLalOR A 0] (2] [ | ] x [ ] ] [} } {
vsScItLalaRIa 02 FIL 1t 1 (] 1 ] 11 ] |
PHACLS (AUDATLS (413 (] ! [} 1 1 (] ] 1
SCENELESHUS BIJuGa cut [ ] t 13433.310 18 "t 1 t
SCENEDE SMUS UELIOLUS (498 1 ] 3 11 ] [} ] ]
SCHRUEUVERIA SFTIGERA CEL [ ] ] [} ] ] t ] [}
SPHAERUCYSTIS SCHRUETERL (4118 [ [} 11143451 18 [} ] ]
STLPHANUDISCUS NIaGaBRAE CEL [} 1 [ ! X (] ! 2 [}
TETRAEDRUN ? CEL [} ] {2 | 1 1 [ ] ] ]
TRACKELLADNAS CEL [} ] 1t ] [ ] 2 ]
IPACHELOMONAS INTERMZDIA CEL 1 ' X 1 | [ ] [}

TOTAL 2 Se n

31



LAKE KAME: LARE RETIGISHE
STORET NUMBER: 2809

NYGAARU TRPUPHIC STATE INOICES

LaTE «7 17 74 09 13 1V«

MYXOPHYCL AN 03/C ¢t 0«/C t
CHULOURUPHYCE AN g8/% ¢ Ca/0 &
EUGLENOPHYTE Jed7 & 5108 ?
DIATUM Q.25 2 v.50 ¢
CORPLUND l6/C E 16/0 ¢t

PALMER'S DRGANIC PLLLUTION INDICES
CatlE 07 17 7« 09 13 74

GENUS Lh u7
SPECIES [\ ] Ce

SPECLES DIVERSITY AND ABUNDANCE INUICES

GATE C7 17 74 09 13 74

AVERAGE OIVERSITY M 3.36 3. 42

NURBLR OF TAXxA Y 34.%0 17.0u

NUMBER OF SamnPLES C(OMPOSITED " 3.2 3.20
HAX IMUM DIVERSLTY maXxH 5.99 4.9

MINUMUM DIVERSITY MINN G.22 J.10

TOTAL DIVERSITY 0 57C5.12 T117.02

TOTAL WUMBER GF INDIVIDUALS/ML N 1878.20 2C81l.20
EVENESS COMPUMNENT 4 TebY Je. 84

RELATIVE EVENESS Rd Codb Vebe

MEAN NUMBER UF INDIVIDUALS/TAXA L 95.2% 122.41
NUMBER/NL OF nOST ABUNDANT TAXON K 797.50 489.L0
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LAKE NAME3 LAKE MET16I3ME
STIURET NUREER: 18LO

faxa

ANABAENA
ANKISTRUDE SEUS FALCATUY
APHANUIHECE
CENIRIC DIATUR
CHRONPFINAS iCUTA
COCCONE IS PLACENTULA
CCCCOMELS PLACENTULA
Ve ?
CRUCIGENIA
CRYPTOMONAS EROSS
DINUBRYON DIVEPGENS
DINUBRYON SUCIALE
DINGAFYON SUCIALE
Ve ARER[CANUA
DINUBKYON $SPP.
LUGLENA
EUGLENA 81
FLAGELLATE 02
FRAGILARIA
FRAGILAAIA CKLTONENSIS
GORPHUNENA
RALLUNUNAS 22
AALLONONMAS CALDATA
PALLOPQNAS SPP.
HELOSINA
FELOSIRA GRANULATS
PERISPUPLILA NINIMA
MERISROPED LA TENUISSINA
RICKROCTISTILIS o1
naviCuiLe
NaviCuLa 02
niTISCHlA
JLCYSiss o}
ooCvYSVIS 300GE]
sERIOINIUA INCURSPICUUR
MACUS ACEMOPS]S
suL2Ai01LA
SCLNELESAUS aBUNDanS
SCEnEUESMUS BIJUCA
SCLMECEIAUS GUADRICAULA |
SYNRECHA
TEIRALLPIN AININUA
1eTPACLEDON AINIAUN
Yo SCRUaICLLATUR
1€ TRat vhud TRIGONUR

T0TaL

CONT InuED

wl 17 76 L4 13 16

| AlbaAl ) ALGAL )

] usilIs ] unirts ]
FORN [} LC PEe Rt 1S e PEF ML I
FIL 150 351 (1] 136 aoel 92 []
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LARE NaAME: PELICAN LAKE
STURET NumBER: 3611

NYGAAKD TROPHIC STATE INDICES

Datg 37 17 76 09 13 74

MYXUPHYCE AN 2euvC E 9.00 ¢t
CHLOROPHYCLE AN 2.50 € 5.00 €
EUGLENDOPHYTE 0.é2 ¢ 0.07 2

. DIAIUM Je.33 E 0.29 ?
COuMPLUNG 6.00 & 17.0 ¢

PALMER®S ORGANIC PULLUTIGN INCICES
DATE 07 17 764 09 13 74

GENUS .8 cz
SFECIES (8]4] vl

SPECILS DIVERSITY AND ABUNDANCE INOICES

DATE C? 17 74 09 13 74

AVERAGE DIVERSITY H 1.346 1.77

NURbBER OF TAXA S 2l.04 32.0¢

NUMBER (F SAMPLES CUNPOSITED n 1.20 l.v0
PAX1MUN UDIVERSITY mAXH %19 2.00

FInUNMUN DIVERSITY MINM Gels Goll

Tatayr DIVERSITY 0 3233.09 84995495

F0TalL NunBER CTF INDIVIDUALS/NL N 1665420 367V.09
EVENESS CUMPONENT Gesl Celdb

]

RELATIVE EVENTSS RJ Vetd V.4
ME AN NUMBLR UF INDIVIDULALS/1AXA L 68C .4 114.69
NURBER/ML QF MOST ABUNCANT TAXOwn X 883.02 2526.00
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LARE mamgz PELICAR LARE
STUKET NumBERS 3811

Taxa

ANARBAENA

APRHANIZUARENON FLGL-A0VAL
ASTERIUNELLA FURNLSA
CERATIUN mikuNDInN(LLA
CHEQOCOCCUS CISPERSLS
CHROONONAS
CLCSTEnILUA

COCCGNELS
CCELUSPHAERIUN RUETZINGLANUA
CRYPTORONAS RARSSCNI]
OACTYLOCOCCLPSIS 1RBECULARILS
FRAGILARIA

FRAGILAR A CHOIQMENSTS
GLOEUCYSTIS

GLOEOCYSILS GlGaS
GCHPHOSPHAERIA APCNINA ?
GYROGSIGAA T

MALLOPONAS ACARUILES
NALLOMUNAS PSLUOOCTLRUMATA ?
PLLUSIRA GRANULATA
PICROCYSTIS ALRUGINGOSA
PICROCYSILIS INCERIA
NjTZSCla

cICYSILS

0SCILLATUR LA

PEDIASIRUR ECRYARMUA
PEDIASIRUR DLPLEX
PECIASTRUN TEIRAS
PENNAIE 0LAION
PERIDINIUR wiLLEL ?
PraCUS PLEURGMECTES
SCENEOENRUS 61JuGe
SCENLUE SAUS wUADRICAJIA
SCHAROEDLR]I M SETIGERA
IP1kOGYRA

SlaysasSinup

STEPHARDOT SCUS ASIRALA
SYNLOREA ULNA

TETRAEDRUN AININUA

¥ SCRUBICULATUA
TRACHELURONAS VOLVOC A

10TAL

CONT INUED

% 2 % A ) L9 13 7

] ALl aL ] ALGAL ]

] UNLES L] UNITS ]
FURA [} Ptk AL 1§ W PR oML
FlL 11 ' x b 2.8) 106 []
FlL (I | ] ] 128 «. 71 173 ]
CEL [ | i L] 11 L] X ]
(448 14 1 [ } ] X i
coL [} ] [ | ] X ]
CEL 11 1 14 1.. 3% ]
(418 [ ] [} X ‘1 ! ]
(418 (I ] 1 [ I | ] 2 ]
4113 tt [} 160 2.88 106 1
ce [R]] ] 321 1 ) 2.81 104 )
CiL [ ] ] 13 ] 1
CIL [ | ] [} ] b [
(419 111 [} 883 birdG.dl 2320 '
(448 [} [} 1 (] ] 1
oL t 1 [ | t z 1
coL 1 ] [N } ] ) § ]
CteL [ } L[} [ ] 1 ] ]
CkL it ] (I | ] X [}
CEL (] ! i1 ] X ]
CEL 11 ] 12l .81 lue ]
{41 11 1 [ I I | 35 1
coL 1ot 74318 129 15011 .38 “15 )
418 151 2.41 LTI B | ] )
cee 11 ] X [ I Y 3 ]
Flit tete. i jal [ I ] | 35 1
(418 [ | 1 [} ] X )
to [ } ] 1 [ ] ] '
(41 8 [ | t 1 ] ) 1
(419 [ ' (] [ X ]
CEL [ 3 | |} Y [ } [} [}
CEL 11 ] ] [ | ] [}
(44 [} [} } 3 (I } ] ]
(4:]X [ ] ] t ] ] ]
CEL 11 [} 3 [ I | ] ]
CtL 1) [] LI ) ] 3 ]
($1Y [ | [} b ) " ] x [}
(419 [ ] ] [ ] |} ]
ceL 1t t [ ) ' x ]

[N} t ] ] [}
CEL [ } ] 2 [ I | ] X [}
CEL [ ] ] ] 11 1 ] 1]

166% 3e70
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LAKE NAME: SAKAKAWE A
STURET NUMBER: 3812

NYGAARD TROPHIC STAlE INUDICES

LATE G4 3C T4 07 18 76 .9 17 76

NYSOPHYCEAN v1liu ¢t vel0 L GEIC ¢k
CHLOFOPHYCEAN 06470 ¢t 02/0 ¢ V370 E
EUGLENOPHYIE 0.6C t 0.33 ¢ 0.20 ?
01aTClnm Ce.33 ¢ O.43 ¢ G.80 ¢t
CONPULUND 1270 & 117 t 1G/0 €

PALMER'S URGANIC PTLLUTIUN INOICES
GATE 04 30 74 07 18 74 139 17 7«

CENUS 13 (% Ju
SPECIES Ce (19 ply

SPECIES CIVEARSITY AND ABUNCANCE INDICES

DATE 04 30 76 07 18 74 39 17 74

AVIERAGE CIVERS]TY H 3.6 a7 2456

NURBER OF Tazxa S 290V 21.(3 18.J00

NUMBER UF 3AMPLES CCmPOSITED " Q4L 11.00 106.30
MAXIrUm OIVEFSITY mAXH “.80 4,39 4,17

AINUNUM ULIVERSITY MINH Gal2 Lel7 0.1l

T0TAL GIVERS]I1Y D 9173.88 3963.87 ©831.92

TOTAL NUMBER LF INDIv]ODuALS/ML N 2998 .00 1431.GC 1997.00
EVENESS CTOMPONENT J C.03 Jet3 Cab)

RELATIVE EVENESS RJ {e63 Jebc C.61

ME AN NUMBLR OF INDIVIOUALS/7TAaXA L 163.3% bi.le 135,94
NUMBER /ML UF MOST ABUNGANT TAXON K 78%.00 376.00 760.0C
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LARE NAML: SAKARAuk A CONT ImuED
STURET NURBLRS 3612

ve 30 74 7 18 76 U9 17 74

t ALGAL ] ALGAL ! ALGaL ]

UNITS 1 UNLTS ] UNLTS ]

Taza FLkn [} LC PER My IS RC PER Mt [} 2C PER ML 1
ACTInAS IRUN [4 48 [ | H i1 ] [ ] ] R i
Ahadaing FIL [ | ] 11 2.7t ia il ] ]
ASTERIONELLA FGRACSA CEL t 1 8.3 250 [ | ] R [ ] ] 1 !
CENTRIC D1ATUR CEL 11 ! t3121..4 301 [} ] [}
CEnTRIC DIAIORS CEL [ PY ] ] 143 LI ) 1 [ | ! [}
CHROGLDUCCUS coL (] | 11 [} [ ] [ 1 [}
COCCONE IS PEULICULUS CEL [ ] ] 1 LI} 1 [ ] ] 1
COSCIMDDISCUS LACUSTRES (449 () ) [ ] [} it [} X 1
CRUCIGENIA TETRAPEDIA (4:]8 s ] 11 2.1 38 11 ] [}
CRYPIGRONAS CEL [ ] ] [ ] ] ] [ ] 1 ]
CRYPICHUNAS tADSA CEL 111 %M 178 [ | ] 121 9.8 187 ]
CRYPTUNUNAS PEFLEAS CEL [ I 1.0 2.78 38 [ | ! 1
CYCROVELLA PENEGHINIANA CEL [} ! 11 ] 11 1 1
CYRATUPLEURA ? 500.&a CEL 11 ] [} [ ] 3 1) 1 ]
CYngELLA CEL [ | ] X [ } ] [} 1 [ ]
DACTYLDCIICCOPSIS TRREGULARIS CEL Lt ] 11 <221 8 11 1.9 37 ]
DIATORA VULGARE CEL 1 ] H [ § ] 11 { [}
fUOORINA ELEGANS CEL (3] ! x [} ] t ] ]
EUGLENA CEL 1 i | [N ] [ 1 I 1
EUGLENA 21 CEL 120 301 107 [ [ z (] { ]
FLAGELLAIE CEL 16420621 785 (] ] (3 ] ] L]
FLAGELLAIE o) CEL [ ] i 11 521 (4] i1 | ]
FLAGELLATES CEL (3] ] (I | 1] 15141.2¢ 780 ]
CLENOGUINIUR GYRNGL INTUN (438 [ | ] 1 11 ] [ ] 1 ]
GLENUC INILUN uCULATUA CEL 11 lecl lo (I } ] (] 1 ]
CGRAPHGNENA coL 11 2.41 71 [ 3 } ] [ ] 1 ]
GYRUSIGRAA ? CEL [ ] ! X 11 1 [} 1 ]
GYRQSIONA WCRNLEYE CEL [ | ] [} ' 1 [ | ] ]
HANTZSCMIA (118 LI} ] 3 it ] [ ] t ]
LunalE CELL CEL t1 ] {3 ] ] 1 191 n []
AELOSIRA 9o CEL 't ! 1282038 376 [} t ]
RELOSIRA D1STANS CEL 1 ¢ [} [ ] ] [} ] X ]
RELDSIRA CRANULATD 11 [} I ] ] [} ] [ ]
Yo ANGUSTISSIRA CEL 11 [} [ ] ] 134 3,91 T ]
NAVICLLA CEs [ } ! ] 11 2.20 38 [ ] ! 1
wAvVICULA VIRIOULA [ 3 ] ] 19 1 [ ] ] [ ]
Ve AVENACEA CEL 131 4.8¢ 143 [ ] ] [ | ] ]
NITZSCHIA CEL 1} 1 [ ] ] [} 1 a ]
NET2SCnia 9l CEL (I} ] 11 ]  } [} ] t
N1723CHIA 92 CEL [} J {3 ] ] 3 [} ] [ ]
ooCySTiS BORGET CEL 1 ’ 119 ] 1 [ | ' ]
OSCILLATORIA 7 tIL 11 t a (I ] { [} ] )
OSCILLATORIA AGARINIL FlL t ! ] "l ] sz 337 1
QSCILLATURIA AMPMIBIA (2 (8 [ ) ] 1% 5.21 75 [ ] 1 [ ]
PEDIASTHUA HIRTARLA cot [ ] 1 1 [} [} [} ] )
PENNATE ULLIATOAS CEL §110.7¢ 121 {3 ] ] 1 %% 112 )
PHACUS CEL b1 le2t 3o 1 [} [} ] [ ]
PHACUS PSLUDONOGROSTEOT(] CEL () ] t 1 ] 1 1.9 317 ]
PHACUS PYRUA CEL §1 ] 11 2. 38 [ ) [} $
SCENELESIPUS BlJUGA coL i1 ] a [} ] 1) ] ]
SCENEUGESHUS OLIRORPHUS coL (] ] 1 (3} L] 11 1.9¢ 7 !
SCEMELESAUS QUADRICAUDS (413 I 1 260! 11 [ } [} L} ] ]
SCHROEDERIA SETIGERA CEL [} ] [ ] ] () ] b | i
STEPHANDD] SCUS CEL i ] 11 1 1e113.71 262 ]
STEPHANIDI SCUS 0l CEL 1 12%¢H 79 [} [} [} ] [}
STEPHANUC]E SCUS 02 (433 15 .00 1607 [ ] ' [ ] i ]
STEPHANDDI SCUS AS{RAEA CEL [} ] 14 ] X 11 ! !
SUR IRELLA CEL " 1 1 [ ] ] (] ] ]
SINEORA CEL 11 ) 11120.318 376 [ | ] [
SYNEDRA ACUS CEL 11 1 [N ] [} 1) i 1 [}
SYNEURA DELICATISSINA CEL (38 ] ] (I | L] | 3} § ] ]

TOTAL 2998 1431 1907
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LARE NAME: SPIRIT WUUD LAKE
STORET NUNEER: 3813

NYGAARD TRCOPHIC STAalt INODICES

LatlE Jé ¢6 76 Q7 17 74 (9 17 14

MYXUPHYCE AN 021G ¢t J8/0 E G370 E
CHLOROPHYCEAN ¢/ 0 us/e 0 243 O
EUGCLENOPHYTE 0/e2 1 0/04 ? 0703 ?
DIATONM <50 E 0/ 72 1.00 t
CORPGUND Q4/C E J4/0 ¢ 04/0 E

PALMER'S OKGANIC POLLUTIUN INOICES
DATE 06 26 74 07 17 74 99 17 74

GENUS 13 ci o1
SPECIES 0 30 49

SPECIES OIVERSITY aND ABUNDANCE INDICES

0aTE Cq 26 764 Q27 17 76 29 17 74

AVERAGE DIVEKS]TY H ¢e05 Jel5 e 10

NUMBER OFf TAXA S 14404 4.0 7.00

NUMBER OF SAMPLES CUMPOSITED n 2.3d 200 2.6
naximMum DIVERSITY MaxH 3.81 210 2.81

MINURMUM OCIVERSITY MINM GeC3 0.00 Q0?7

TOTAL OIVERSITY 0 1e312.10 1567.05 1974.00

TOTAL NUPRBER OF InDIvVIOUALS/ML N D9BZ2.0C 10447.9C 940,00
RELATIVE EVENESS RJ Oa5% J.Gb 0. 75

ME AN NUMBER OUF INDIVILUALS/TAXA L “98.71 2bll.75 134.29
NUMBER/ML OF NOST ABUNDANT TAXDON . 3738.50 10245.C0 3176.00
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LARE NAMES SPIRIT vOUD LAKE CONT INUED
STORET nUnEER: 3813

e 26 W YA 1Y 09 17 74

1 alcaL ) ALGAL ] ALGAL |

1 units 1 unirs | uniis 1

Taza FURM 1S ZC PER ML IS TC PEk ML IS 2 PER M |}
APHANIZONENDN FLOS-AQUAE FIt [ 1 11998.10 10385 12112.90 113 ¢
CNLARYOORUNAS ) CEL 11853.5 3736 1 | 1 [} ) [}
CHLOROGONIUR CEL 1t 0S5 3% 11 1 (] | ]
CHLORCPHYTAN COLUNY (4:13 1t 138 1) SR I | ] (] [} §
CHRDORONAS ACUTA ({1} 130 5.1 3% 1 9 1 19100.00 376 |
COCCUnELS CEL 11 1 [} [} (] ] I
CRYPIGNONAS cEL 120 2,08  §s81 1 8 ] Isl10,01 150
0ACTYLOUCOCCOPSIS CEL 11 2.51 1786 [ | 1 11 ] ]
FLAGELLAIE 92 CEL 150 2.51 170 (I | ] [ I ] ] ]
FRAGILARIA CEL 1) 2.00 1a} 10 ] (] [} 1
LYNGBYA FIL [ ] ] 130 0.ol « 0 11 ] 1
LYNGBYA BIRGE! FIL i1 1 [ } ] 11 ] S i
RELOSIRA DISTANS CEL 1482681 1869 1§ ' [ ] [} 1
ARICROCYSTILS AERUGINOSA cot (I} ] 120 1.51 162 43) 8.01 7% {
NAVICULA CEL 1 ) Q.58 3 84 1 11 | 1
NIT2SCHIA CEL 1 8 1.50 106 1 0 ) (] ] 1
OSCILLATORIA (3]} 19 2.00 143 11 1 (] ] 1
PHORNIGIUA AUCLCOLA i [} ] (] ] | S | 1 1
STEPHANODEI SCUS ASIRAEA CEL [ | [} 2 [} ] i1 | 1
STEPMAMODISCUS NIAGARAE ? (471 [ | [} 11 ] 1112801 228 ]
SUR IRELLA CEL [ ' | S ] ] (] 1 1

1o1at 8982 1,447 240
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LARE NARNE: SWEET B8RIAR RES.
STORET NURBER: 1¥l4s

NYGAARL TROPHIC STAIE INDICES

DaTE Ga 30 74 37 16 T4 .9 17 74

MYXUPHYCE aN G249 L 440 E 05/0 €
CHLORGPHYCE aN 0/0 0 C1/0 & 01/0 E
EUGLENOPHYTE vs02 ? 0735 ? 3106 ?
D1ATUR 0703 ? <101 2 wo ?
COMPOUND 0270 E 0579 ¢ Q6/0 &

PALMER®S ORGANIC PCLLUTION INDICES
DATE 06 30 264 07 16 76 39 17 74

GENUS w0 e a0
SPECIES v C3 00

SPECIES DIVERSITY AND ABUNDANCE INDICES

OATE 0k 30 76 07 1b 74 U9 17 74

AVERAGE ODIVERSITY L] 2.81 1.12 .49

NUMEECR OF TAxa S 7.09 Qe 8.0

NUMBER OF SANPLES COMPOSITED ] 1.0 e .90
MAXINUM OIVERSITY mMAXH 2.81 .17 3.30

MINUNMUM DIVERSITY MINM C.G3 C.02 0.02

101aL DIVERSITY 1] C.0d ©935.8% 4375%.24

TOTAL NUMBER OF INGIVIOUALS/EL ] G038 4407.20 ©916.00
EVENESS CUMPCNENT 4 1.00 0.35 0.39

RELATIVE EVENESS RJ Ged4 CedS 0.3C

NE AN NUMBER OF INDIVICUALS/TAXA L 0.C0C 489.067 0l4.50
NURBER/NL OF nUST ABUNDANT TAXGN K 0.01 3415.C0 31997, 230
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LAKE HaREs SwEET BRIAR RES. CONnE InUED
STOKET musBER: 1814

e 30 7s ul 16 7% 09 17 7

[] ALLaL [} ALLAL ' ALGAL

L] 'LYR$ [} UNGTS 1 unils '
Taza fURR 1 8¢ PER ML S W PEP AL S TC PER ML
AnABAfNN flt i1 ] [} ] 1 t 1 ]
ANKISTRGOE SAUS FALCATUS CEL (B | ] 154 l.od 79 11 1 !
APHAMIZORENUN $LOS~-4AQUAE FlL 11 ] 117751 a5 14181.31 13997 ]
ASTERIONELLA FORAUSA (I ] ' (3} i (] 1 1
V. CRaCltLIPA CEL it ] X [ } ] [} ] ]
(#RUCCUCCUS cot (I} ] 1 [ ] t [ 4 [}
CHIrUDPUNAS ACUTA CEL [ ) ' ] 13812.60 5o 1«11%9.,01 73% '
CORLUSPHAERIUR NALGEL [ANUPM [4:18 11 1 [ ] [} 131 Qe9¢ 40 1
CRYIPIGADNAS Eh3SA CEL 1 ] 140 1.81 79 [ ] 1
CRYPICAUNAS PARSSUNIL CEL t 1 t 3 120 6.31 278 [ ] ] ] | ]
DaCTYLOCOCCUPS IS CEL 1 1 X [ ] ] 114 ] t
GLOEDTRICHIA ECHINULATA <o [} ] [ | ] 1 1.9 L H ]
ConPHLSPRAER]A coL [} ' [ | ] 2 [ [} ]
AICRACYSTIIS AEKUGINUSA (4] [ ] ] (I | ] 3 (] [] x ]
NavICULA CEL (I} ] X [ ] [} [ ] 1 1
nlT2SCHIA FILIFORMIS CEL [} 1 [3 14 ] [ | 1 ]
PENNATE GIATCA CEL (N} ] [ ] z (3} ] [}
PHGEAIDIUN PUCICOLA FIL [ ] 1 11 [} t1 ! ] ]
SCHRLEOERIA SETIGIRA CEL (I} 1 11 ) 150 Co¢ (1] [}

T10TAL v a7 4918
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LAKE NAME: WHITMAN LARE
STORET NUMBER: 3815

NYGAARD TRGPHIC STATE INDICES

Dale 04 27 74 07 16 74 10 16 74

MYXCPHYCE AN “.L0 ¢ 4.CQ E 7.00 €
CHLOROPMYCEAN 3.CC ¢ 6.20 ¢ 5.C00 E
EUGLENOPHYTE 0.63 ¢ 0.30 € v/l12 1
DIATON « 0 E 0.75 ¢ 2.00 ¢
COnPGUND 12.0 E 6.0 ¢ 1.0 &

PALNER'S ORGANIC POLLUTION INDICES
DATE Q4 27 764 07 16 764 GO 16 76

GEMNUS 13 ol Q2
SPECIES 00 00 90

SPECIES DIVERSITY AND ABuNDANCE INUICES

DATE 04 27 764 07 16 74 J9 16 74

AVERAGE DIVERSITY H 3.22 30 1e 97

NURBER OF 1aXa S 21.00 28.0G 16.00

NUMBEK UOF SAMPLES COmMPOSITED N 2.00 240G 2.20
MAZINUN DIVERSITY MAXH 4.39 LEY Y 9.17

MINUAUM DIVERSITY MINM Cl.30 C.C8 C.02

10TAL DJIVERSITY ] 2222.,72 12960.00 1215%4,13
TOTAL NUPBER OF INDIVIDUALS/ML N 736.00 4320.C0 11359.00

EVENESS COMPCNRENT 4 Ceb9 Teb2 O0.28
RELATIVE EVENESS RJ Uet? Jeb2 0. 206
REAN NURBER OF INDIVIOUALS/TAXS L 35.0% 1564.29 631. 00
NUMBER /ML OF NJST ABUNDANT TAXCN K 1603.00 1006.00 9542.00
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LARL NARE: wHITRAN LAKE
STukET nungERs 3819

Taxa

ACTIvaSTRuUM

ACTINAS TRUA CRACIL [ALY
AnAGAENS 2]

AMAEAENA 82

ama | STRUDE SAUS FarCafus
Y. RIKABILIS
SPHAMIZORENCN FLOS-4QUAE
CHLARTUUNONAS GLGBOSA

CHLORQOPUYTAN FLAGILLATE
CHRCOPUNAS ACUTA
CLGSTERTUR

CUELASTRUA

COLLOSPHALAIUR NAEGELIaNUN

CRYPILNONAS
CRYPICATINAS RARSSONIY

DACTYLOCUCCOPSIS FaSCICULARILS
SICTYCSPHAERIUM PULCHELLUM

QIPLIPYALIS ACUTA
ENTGRUNELS

ENICPONELS aALATA
EUGGRINA ELEGANS
tUCLENA

EVCLENA CRACILIS
LUENOCINIUM LCuLaTua
LEPCINCLIS

AALLUAONAS

meLOSIRA GRanuLAlS
AELGSIRA GRANULATA

Yo ANGUSTISSIMA

PER ISAUPED 1A A(NIRA
RER ISAOPED (A TENUESSINA
RICROCYSIIS AfPUGINUSA
RICRGCTYSIIS InNCERTA
NAVICULA 8]
savicuLa 02

niflIscnia
NITISCHIA 02

wi1T125CHEA 02
uoCYSIIS

LSCILLATOR 1A
PANRCORINA RORUA
PLOBASTRUR CUPLEX

Ve CLATHRATUR
PHORAIOIUN MUCICOLA
anDICCSPHENTIA CURYATA
SCHROEOERTIA SETIGERA
STAURASTRUNM TETRACERLA
STEPHANGD] SCUS
STEPHANDOISCUS ASTRAEA
STEPHMANJOLSCUS MlAGARAE
SURIRELLA 09
TETKAECREN ?

TETRASTRUM STAURIGENIALECRNL

19ACnELORONAS
TRACHELOMONAS INTLRAEDIA
TPACHELJNDNAS SPP.,
IRACHELGAONAS VOLVICI s

1014

CONT IMUED
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