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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
15 lakes sampled in the State of Oklahoma (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 T. LAKES SAMPLED IN THE STATE OF OKLAHOMA

STORET No. Lake Name County
4001 Altus Reservoir Greer, Kiowa
4002 Arbuckle Lake Murray
4003 Lake Ellsworth Caddo, Comanche
4004 Lake Eufaula Haskell, McIntosh,
Okmulgee, Pittsburg
4005 Fort Cobb Reservoir Caddo
4006 Fort Supply Reservoir Woodward
4007 Foss Dam Reservoir ‘Custer
4008 Lake Frances Adair
4009 Grand Lake 0' The Cherokees Mayes, Delaware, Craig,
Ottowa
4010 Lake Hefner Oklahoma
(Continued)



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

STORET No. Lake Name County

4011 Keystone Reservoir Tulsa, Creek, Osage,

Pawnee

4012 Oologah Lake Nowata, Rogers

4013 Tenkiller Ferry Reservoir Cherokee, Sequoyah

4014 Lake Thunderbird Cleveland

4015 Wister Reservoir LeFlore




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
Timited 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 Timnologist (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-m1 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 Teast 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 superconcentate 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. 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., 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.

®Registered 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
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

zontrol 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 1ist 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 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 Oligotrophic Eutrophic
Myxophycean szoghgceae 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 TABLE 4. ALGAL SPECIES POLLUTION
(Palmer 1969) 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
Gomgﬁonema 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 Timosa 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 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
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 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.
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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
Togarithms 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 mitliliter
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 lTogp S
(Pielou 1966), while the minimum diversity (MinH), was estimated from the

formula:
: - S-1 1 - N - (S-1 N - (S-1
ink = - Sl 1g) 1 [WL__z]“,gz [_N(_l]

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
RI. = SaxiMinm

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.

. Zanq (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 O 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 Togg S, or 1. Therefore diversity in sits per

individual is numerica]?y 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.

10
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APPENDIX A

PHYTOPLANKTON SPECIES FOR THE STATE OF OKLAHOMA
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Achnanthes lanceolata
Achnanthes microcephala
Actinastrum gractilimum
Actinastrum hantaschii
v. fluviatile
Anabaena planctonica
Anabaenopais circularis
Ankistrodesmus faleatus
Ankistrodesmus faleatus
v. acteularis
Ankigtrodesmug falecatus
v. mirabilis
Aphanizomenon flos-aquae
Aphanocapsa sp.
Aphanothece sp.
Asterionella formosa
Attheya zachariasi
Binuclearia ? sp.
Botryococcus braunii
Carteria sp.
Ceragterias irregulare
Ceratium hirundinella
f. brachyceras
Ceratium hirundinella
f. furcoides
Chlanydomonas sp.
Chlorogonium sp.
Chroococcus dispersus
Chroomonas acuta
Clostertum actculare
Cocconeis sp.
Coelagtrum cambricum
Coelastrum microporum
Coelastrum reticulatum
Coelastrum reticulatum
v. polychordon
Coelastrum sphaericum
Coelosphaerium naegelianum
Coelosphaerium pallidum
Coscinodigcug sp.
Cosmarium clepsydra
v. nanum
Crucigenia apiculata
Crucigenia crucifera
Crucigenia quadrata
Crucigenia tetrapedia
Crucigenia truncata
Cryptomonas erosa
Cryptomonas marssonii
Cryptomonas reflexa
Cyclotella meneghiniana
Cyelotella stelligera
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Cymatopleura solea
Cymbella sp.
Dactylococcopsts sp.
Diatoma vulgare
Dictyosphaerium pulchellum
Dinobryon bavaricum
Dinobryon divergens
Dinobryon sertularia
Dinobryon sociale
Diploneis smithit
Diploneis smithii

£, elliptica ?
Diplopsalis acuta
Elakatothrix gelatinosa
Entomoneis paludosa
EBuastrum sp.
EBudorina elegans
Euglena acus
Euglena ehrenbergii
Euglena gracilis
Euglena oxyuris

v. minor
Euglena subehrenbergii
Euglena tripteris
Bunotia pectinalis
Fragilaria crotonensis
Francetia sp.
Glenodinium gymmodinium
Glenodinium gymmodinium

v. biscutelliforme
Glenodinium oculatum
Gloeocystis sp.
Golenkinia radiata
Gomphonema parvulum
Gomphosphaeria sp.
Gymnodinium albulum
Gyrosigma fasctola ?
Hantaschia sp.
Kirchneriella contorta
Lagerhetmia sp.
Lepocineclis fusiformis ?
Lyngbya lagerheimii
Mallomonas acaroides
Mastogloia sp.
Melosira ambigua
Melosira distans
Melosira granulata
Melosira granulata

V. angustissima
Melosira granulata

V. angustissima f. spiralis

Melosira italica



Melogira varians
Merismopedia glauca
Merismopedia minima
Merismopedia tenuissima
Mesostigma viridis
Miceractinium pusillum
Microcystis aeruginosa
Microcystis incerta
Mougeotia sp.
Navicula citrus ?
Navicula cuspidata
Navicula pygmaea
Nitzschia acicularis
Nitzsehia apiculata
Nitzschia filiformis
Nitaschia hantzschiana
Nitzschia holsatica
Nitzschia longissima

v. reversa
Nitzschia tryblionella

v. debilis
Nitzschia vermicularis
Oocystis sp.
Oseillatoria agardhii
Oscillatoria limetica
Pandorina morum
Pediastrum biradiatum

v. longecornutum
Pediastrum boryanum
Pediastrum duplex
Pediastrum duplex

v. elathratum
Pediastrum duplex

v. reticulatum
Pediastrum simplex
Pediastrum simplex

v. duodenarium
Pediastrum tetras

v. tetraodon
Peridinium inconspicuum
Peridinium quadridens
Phacus acuminatus
Phacus acuminatus

v. drezepolskit
Phacus caudatus
Phacus caudatus

v. minor
Phacus curvicauda
Phacus helikoides
Phacus megalopsis
Phacus nordstedtii
Phacus pleuronectes
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Phacus pseudonordstedtii
Phacus suecicus
Phacus tortus
Phormidium sp.
Pleurosigma delicatulum
Pteromonas aculeata
Raphidiopsis curvata
Rhizosolenia sp.
Rhodomonas ? minutq
Rhaticosphenia curvata
Scenedesmus abundans
Scenedesmus acuminatus
Scenedesmus arcuatus
Scenedesmus arcuatus

v. platydisca
Scenedesmus balatonicus
Scenedesmus bicaudatus
Scenedesmus bijuga
Seenedesmus denticulatus
Scenedesmus dimorphus
Scenedesmus intermedius
Scenedesmus intermedius

v. bicaudatus
Scenedesmus obliquus
Scenedesmus opoliensis
Scenedesmus protuberans
Scenedesmus quadricauda
Scenedesmus quadricauda

v. longispina f. grawlatus

Scenedesmus raciborskit
Schroederia setigera
Skeletonema potamos
Sphaerocystis schroeteri
Staurastrum leptocladum
Staurastrum tetracerum
Stephanodiscus astraea
v. minutula
Surirella angusta
Surirella ovata
Synedra acus
Synedra delicatissima
Synedra delicatissima
v. angustigssima
Synedra ulna
Synura ? sp.
Tabellaria fenestrata
Tetraedron caudatum
v. longispinum
Tetraedron constrictum
Tetraedron gracile
Tetraedron gracile
v. exegvatum



Tetraedron minimum
Tetraedron minimum

v. scrobiculatum
Tetraedron muticum
Tetraedron trigonum
Tetraedron victoriae
Tetrastrum elegans
Tetrastrum glabrum
Tetrastrum heteracanthum
Tetrastrum staurogeniaeforme
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Trachelomonas bulla ?
Trachelomonas fluviatilis
Trachelomonas hispida
Trachelomonas intermedia
Trachelomonas pulchella
Trachelomonas volvoeina
Trachelomonas volvoeina

V. compressq
Treubaria setigerum
Treubaria triappendiculata



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 1ists include taxa without species names
(e.g., EUNOTIA, EUNOTIA H1, FLAGELLATE, FLAGELLATES, MICROCYSTIS INCERTA 2,
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 lake-by-lake basis; therefore NAVICULA #2 from lake A cannot
be compared to NAVICULA #2 from lake B. Pluralized categories (e.q.,
FLAGELLATES, CENTRIC DIATOMS, SPP.) were used for counting purposes when taxa
could not be properly differentiated on the counting chamber.
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LARE NamE: aLTUS KES.
STURET NUMBER: 4001

NYGAARD TROPHIC STATE INDICES

GATE 03 29 74 06 10 74 10 24 74

BYXOQPHYCE AN 1.50 E 2.00 ¢ 3.G60 €
CHLUROPHYCEAN 3.C0 E l.67 € 3.C0 E
EUGLENOPHYTL 0.22 E 0.27 ¢ 0.17 ?
L1ATOR 0.50 € 040G ¢ 0.60 t
COMPOUND 6,50 E 5.33 ¢ 8.50 E

PALMER'S JRGANIC POLLUTION INDICES
Dalg 03 29 74 06 10 74 10 24 74

6ENUS .5 18 14
SPECIES <o €3 oG

SPECIES DIVERSITY AND ABUNDANCE INDICES

OATE 03 29 74 06 10 74 10 264 74

AVERAGE DIVERSITY H N.62 2.85 l.92

NUMBER OF TAXxA S 24.00 32.00 26.90

NUMBER OF SanPLES COMPOSITED A 24,00 3.00 3.0
RAXIMUM DIVERSITY MAXH 4.58 5.00 4.70

RINUNMUM DIVERSITY MINH J.Cs J.14 0.05

10TAL OIVERSITY 0 4945.74 8438.85 14878.08

TOTAL NURMBER CF INDIVIDUALS/FKL N 7977.30 2961.C0 7749.00
EVENESS CUMPONENT J 0.14 0.57 .41

RELATIVE EVENESS RJ 0.13 0.56 0.1

MEANM NUMBER OF INDIVICUALS/TAXA L 33243t 92,53 298424
NURBER/BL GF NMUST ABUNDAMT TAXUN X 7319.00 1330.00 4825.90
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LAKE NAFE: ARBUCKLE LakE
STURET NUMBER: 4002

NYGAARD TROPHIC STATE INDICES

DATE 03 30 74 06 12 74 10 23 74

MYXOPHYCE AN 0/0U4 O 0.83 ¢ 1.29 E
CHLUFOPHYCE AN 1.50 ¢ 0.83 ¢ 1.86 ¢
EUGLENDOPHYTE 0.33 E 0a50 E De36 ¢
DlaTonm (.02 E 5.00 ¢ 0.50 ¢
COMPOUND J.25 ¢t 3.33 ¢ “.71 t

PALMER®S URGANIC PULLUTION INDICES
DATE €3 30 74 0612 74 12 23 74

GENUS 12 0l 97
SPECIES Q09 co de

SPECIES DIVERSITY AND ABUNDANCE INDICES

DaTE 03 30 74 06 12 74 10 23 74

AVERAGEL DIVERSITY H 3.98 .08 4.33

NUMBLR JF TAXA S 35.00 38.900 94.0C

NUMBER OF SAMPLES COMPOSITED ] 3.0C 4.00 4.00
MAXIMUN DIVERSITY maXH 4,91 5.25 %¢7%

MINUNMUM DIVERSITY MINKW 0.23 034 C.49

TOTAL DIVERSITY D 13287.8¢Z 3973.20 5429.82

TOTAL NURBER OF INDIVICUALSZML R 13559.u0 1290.00 1254.00
EVENESS CUMPUNENT J .20 0.59 075

RELATIVE EVENESS RJ G.29 0.50 0.74

MEAN NUREER OF INDIVIDUALS/TAXA L §51.97 33.95 23.22
NUNBER /ML GF MJST ABUNDANT TaXON K 11709.00 430.G0 164.30
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LAKE NAME: LAKRE ELLSWURTIH
STORET NUMBER: 4(03

NYGAAKD TROPHIC STATE INDICES

batt 06 V1 764 06 10 764 10 24 74

NYXOPHYCE AN 1.00 ¢ 1.67 ¢ 3.G0 E
CHLOROPHYCE AN 9.00 ¢ 4.00 ¢ 12.C €
EUGLENOPHYTL 0.10 ? Ceal E G.20 ?
DIATOUA 1.33 ¢t 03s0 ¢t 1.5C ¢
CUMPOUND 15.0 ¢ 9.00 & 1.0 t

PALRER'S URGANIC PULLUTION INDICES
Dalt C4 01 74 Go6 10 74 10 26 74

GENUS 05 10 01
SPECIES C3 L3 J0

SPECIES DIVERSITY AMD ABUNDANCE INDICES

DATE 04 01 74 06 10 74 10 2& 74

AVERAGE DIVERSITY H 2.10 3.02 1.89

NUMBER OF TaXa S 2000 42.00 29.00

NUNBER OF SAMPLES COMPOSITED n 2.00 4.00 §.00
EAXINUNM CIVERSITY MmaXH 4.70 5.39 .86

MINUMULB CIVERSITY MINH 0.07 Je.12 .18

10TAL OIVERSITY D 10777.20 14541.30 4023.81

TOTAL NUMBER UF INCIVIDUALS/ML N 5132.00 4815.00 2129.00
EVENESS COMPONENMT 4 C.a5 0.56 0.39

RELATIVE EVENMESS kd Ceb4s d.56 C.37

MEAN NUMBER OF INDIVIDUALS/TAXA L 197,38 114,064 73,61
NURBER/ML OF nJIST ABUNCANT TaxON K 2532.00 1605.00 1352.00
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LAKE NAME: LAKE EUFAULA
STURET MUMBER: 4004

parg

MYXOPHYCL AN
CHLOROPHYCE AN
tUGLENOPHYTE
D1AT0M
COMPOUND

0aTt

GENUS

SPECIES

AVERAGE DIVERSITY

NUNBER OF Taxa

NUMBER OF SamPLES COMPOSITED
BAXINMUR DIVERSITY

AINURUM DIVERS]TY

TOTAL DIVERSITY

TOTAL NUKBER GF INDIVIOUALS/AL
EVENESS COMPONENT

RELATIVE EVENESS

MEAN NUMBER OF JNOIVICUALS/TaXxa
NUMBER/ML JF NJIST ABUMDANT TAXON

PALMER*S

NYGAARD TROPHIC STATE INDICES

04 (1 74

ul1z70
0440
0.20
2.5C
114G

me v

04 C1 74

08
63

vo 31 74

1.00
4.50
0.55
G410
11.0

mmmr oo

Jo 31 74

95
oG

C8 28 74

“.so
‘.50
C.28
2.00
14 .5

mMMmrmmm

U8B 28 74

<3
G0

10 21 74

7.60
8.00
0.13
1.00
22.9

Mmoo mm

ORGANIC POLLUTION INDICES

10 21 7«

a5
00

SPECIES OLIVERSITY AND ABUNDANCE INGICES

DATE

24

04 01 74

3.11
1£.20
9.00
.91
Uell
“B626.72
155¢.00
V.80
G.79
103.47
355.50

06 31 74

3.0¢%
31.C¢C
1000
4.95
Q.26
4l61.55
1371.5¢
Deb2
Cetl
abh, 21
351.0C

08 28 74

277
36.90
9. 00
5.25
0.23
25Gb. 70
1988.90
0.53
C.51
£e.32

891.900

10 21 74

2014
34,00
9.00
5.09
0.22
3971.84
1856.00
0.42
Qe40
54,59
817.00



LAKE NaRE: LARE EUlAULS CONT INVED
STURE? NUMBER: 4006
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1 ALl AL 1 AL GAL ] ALGAtL 1 ALGAL

] uml IS ] [CLEREY t uniTs ! UNITS

Tasa fORA [§3 IC PER ML 1S I Pee AL IS TIC PER mL IS IC PER AL
ACY INAS TRUN CEL [} ] 2.1 29 [ | ) (3] [} 4 |
AMABAEMA 91 FIL i ) i ] LI | ] (I} } ) [}
ANADAENA 8] FlL [ ) ] () ] x 150 3.51 69 L | 1 ]
ANABALNUPSIS Flt (I ] ] [} ] 1178 3 (I} 1 \
ANK I3 IRQOOE ShUS CEL () ! () | x L | { [ ) L]
ANKISTRUVESAUS FALCATUS 11 ] [ | ] [ ] ! 1 ) ]
V. NIRABILIS CEL 50970 a9 (I ] ) (I | | (I ] ] [}
APHAN]LURE HON FlL {3 ] ! 82 29 11 1.7) 34 [ | } ] J
SOTRYOCOCCUS BRAUNIY (4¢18 t1 L} i J 1 ] L [ ) ' !
CARTERIA CEL [ | ] t 8 .20 58 11 ) [ ) ] L] ]
CERTAIC DIATOR (413 1t L] ttose28 8 (I} ! 181l16.G1 297 !
CERATIUA HIRUNDINELLA () L] 11 ] 't ! (I} ' ]
Fo BRACHYCERAS (118 [ ] ] [ ] ] (I | ) ] [ ) ] L]
CHLARYOORONSS CEL (I ] ! 1 6.8} 88 11 1.7 38 12120.010 n [}
CHRUORGNAS aCUTA CEL 12022.9¢ 333 1202% .61 %1 1411C.410 206 11184010 817 '
CHRYSOPHYT AN CELL 09 CEL [ ] 1 (I} ] 2 [ ] 1 1 ) | 1
CLOSTERIUN (418 it ' 't t ' x t ! a [ | ' B 1
COELASTRUR NICRQPURUR coL ' i sl 4221 38 [ | ' ] (3 | 1 | [}
CosSharjum CEL () [} 1 L] b ] (I | t (I} ' ]
CGSMARIUA CLEPSYDRA [ ] I [ } ’ [ } ] LI | 1 ]
VY. MAMUR [4 43 1 L] 1) ] 1 [} 3 LI | i L]
CRYPTILAUNAS CEL 158 2.01 as [ | ' LI ] ! 3 [} [} !
CRYPICAUNAS tROSA Cty [} [ 11119.29 263 (I | t 13012.01 223 |
CYCLOTELLA CEL 1 d.01 133 [ ] ! (I | [} (3] | [}
CYRBELL A CEL [} ) LI | [} s | [} [} X [}
EUDURIvA ELEGANS oL it ] t } "t ! t [} X t
EUCLENS CEL 1) 2.8 s LI | 1 11 i (I} 1 [}
EUGLENA #) CEL [ ] ] (I} } X [ ] | 13 [ | [} 1 1
EUGLENS 82 (413 [} [] [ ) ! L [ ) [} [ ] ] ]
EUGLENA 03 (413 (I ) ] [ ] ] [ ] 1 () 1 ]
FRAGILARIA CROTOMNLASES CEL 1 J U ] ] t [} LI B | ] ]
GLENUDINIUR OCULATUN CEL t 1 [ | ! z 1" t " t ]
COAPHUNENS (313 [N ] {3 ] ] 1 ] [ | ] z ]
COnPrUSPHAER]A u (3} ] tt ] t 1 ] 1 [N} J ]
LYNGOYA fn [ | ] 1t t 1117 3e 1 ] []
LYNGATA LAGLANEIN]TL fn tt ] () 1 (I ] ) T [ | L] 2 ]
MELOSIRA DISTANS CEL 1301238 [ 150 4.2t 38 1301741 2Co 190 5.3% 99 ]
RELUSIRA GRAMULATA CEL [ | ' z (I} 1 ] 11804,018 891 (I | ] X ]
RELOSIRA GRANULATA [} ' i { (I} ] (I ] [} ]
Vo ANGUSTISSINA CEL [} ] z It ] 11 ! 2 LI | ] X [
RELOSIRA GRANULATA 14 ] " 1 () ' [ ] ] ]
¥. ARGUSTISSIMA F. SPIRALIS CEL t s [} [ ] { (3 | ] L 1 [] '
RELOSIRA VaR]ANS CFL [} ! 13 ] (3] ] 2 [ | ] []
AERISHOPEDIA NiININa CuL [ | ] (I ] L] 11 ] [ I ] ] 3 [}
AICRUCYSITS AELRUGINGSA - coL [ ] ] [} ] [ ) 1 (I} ] 1 ]
AICROCYSIIS INCERTA coL 't [} (I} 1 1t1i.n 34 [ | ] ]
NAVICULA CEL [} ] b i ] [ } ] t} ] 1 [}
RITISCMEA CEL 14 2.0 4 [} ] t ] 1t ' ] []
NITISCHIA o) ct (I} 1 e ] [} ] L 11 2.01 “9 ]
goCvsILs CEL it J [ ] ] (I} ] 1 11 ] ]
OSCILLAIORIA $IL [ | ] (I} ] 11 ! [} ] ]
QsCILLAICA A 0] FIL 1 ] X (I ] ' I P ) 34 1t ‘ x ]
OSCILLAluRSA 02 (213 [ ] ] ) ] (N} L] [ ] ] x ]
PEDIASTRUN DUPLER 1t ! LI | L] () ] LI ] ] )
Vo RETICULATUR <ot (I} ] (I} ] X [} | ¥ (I} ] ]
PEDIASTRUN SIAPLER (I } ] 11 ] 1) ] [ ] J
Ve WOLEMARIUR coe 11 t 1 J X 't ] [ ] ' ]
PHACUS CEL i ] [ L] X (I} L] [ ] ]
PleRUACNAS CEL (] t 1 ] 1 [ ] (I} ] ]
SCEnEDESAUS ACUAINATLS (1773 148 5.71 89 (I} ] 1 [ (I} t ]
SCENLTEIAUI DENTICULATLS (4:]3 114 ] [} ] [ ] | 4 ¢t ] ]
SCENEDESAUS OIRORPHUS [4:] 3 " ' by 2.18 29 " J Tt ] 2 '
SCUnEOLSAUS INTLantDIyS (4:1Y 1z.n 2806 () [ (I} ] (3 | ] '
SCENEDECRUS OPOLIENSLES [4:: LI ] 1 | ] L 1 (I} ] [ | ] 3 [}
SCLMLOiSAUS QUADR (L AUUA cot [ ' [} t 11t ] x [ ] ] X ]
SCHPOLDEREA SETIGERA (433 vt [ 4 [ 91 29 1 3.5 [1] 1 1 L ]
SKELETUNERA POTARYS (413 i %7 89 1 2.1 29 [ ] ] 1 ! T ]
SPHAERLITYSTIS SCHUUETEAL co 1t ] 1 ' (3 ’ ' L] ]
STEPHANLDISCUS CEL [ 1 2.1 292 (I} 1 (| t ]
STEPHANTGDISCUS aSTRAEA (] ] o ] [} 1 (3] ) ]
Vo Rinuiuta CEL [ | t [} 1 12132. 1% 240 [ ] ] ]
STNEDRA (438 it ! [} ] 4 3.518 69 [ | ] ’
TETRALORCH MINIAUA (418 [N ] ] () ] b1 1. 36 " ) ]
TETAASTRUR STAURCGEMIAEFORRE oL . 11 8.8 133 [ ] 13 (I | ] t ' L)
TRACHEL RO NAS CtL (I 3 | ] (I} ] () t E ]
TRACHELUNORAS 82 CEL (I} [} [ ] [ ] ] 1] 1t I ]
TRACHEL UMD NAS 23 CEL (I} ] [ ] ] 11 ] x (3 | 1 ]
TRACHLLORONAS INTERMED A cn (I} ] 114 ] b | (N ] L] z [ ] I ]
TRACHELOMONAS VOLYOCINA ctL (I} ] LI | ] 2 " ] z [ ] L] '
TREUBAR A CEL t ] [ ) t (I ] i z [ ] ] [}

ToTas 1552 13 1948 185

25



LAKE NANE: F1. COBB RES.
STORET NUMBER: 4005

NYGAARD TROPHIC STATE INODICES

DaTE Ce U1 764 06 11 74 IC 24 74

RYXOPHYCEAN l1.67 ¢ 1.60 E 1.50 ¢t
CHLOPOPHYCEAN 4.33 ¢ 3.20 ¢ 2.00 ¢
EUGLENUPHYTE 0.39 € 0.37 ¢ L.38 &
Dlaignm 0.5 € 3.00 ¢ 4.C0 ¢t
COMPLUND 9.67 E 7.80 € 5.50 &

PALEER®S URGANIC PULLUTION INDICES
DATE 06 01 74 06 11 74 10 26 74

GENUS 05 c7 5
SPECIES Q3 03 30

SPECTES DIVERSITY ANO ABUNULANCE INDICES

DATE Cé 01 74 Jb6 11 74 1D 24 74

AVERAGE OIVERSITY H 1.98 3.b4 3.38

NUMBER OF TAXA S 4%.00 54.06 45.00

NUMBER OF SAMPLES COMPOSITED n 3.00 3.LC 3.900
MAXINUS DIVERSITY MAXH 549 5.75 5.49

MINUNUN DIVEKRSITY MINH Ce12 Je.14 0.38

107TAaL DIVERSITY D 1CU54.44 18294.64 4074.54
TOTAL NURBER CF INCIVIDUALS/HL N 5078.0C 50e6.00 1383.439

EVENESS COMPUNENT J 0.3¢ 0.63 0.62
RELATIVE EVENESS RJ 0.35 sebl .59
MEAN NUMBER OF INDIVILUALS/TAXA L 11z.84 83.(7 30.73
NUMBER /ML OF MOST ABUNCANT TAXON X 28463,00 1138.0v 268.u0
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LAKE NAME: FCRT SUPPLY RES.
STORED NUMBER: 4CCo

NYGAARD TROPHIC STATE INODICES

Lalt 03 29 74 G606 lu 74 10 24 74

RYXIOPHYCE AN 1.5C ¢ G50 ¢ 1.33 ¢
CHLGROPHYCEAN 4.%0 ¢ 3.25 ¢ 4.067 E
EUGLENDPHYTE 0.27 ¢ Q.20 2 J.28 ¢
DIal0A Q.43 E Q.40 & 0.29 2
COxPOUND 8.50 ¢ 5.00 € 8.33 E

PALMER'S ORGANIC PULLUTION INDICES
UATE 03 29 74 06 10 74 10 26 74

GENUS 14 (/1 16
SPECIES 03 k] 33

SPECIES DIVERSITY AND ABUNDANCE INDICES

DA TE 03 49 74 06 10 74 10 24 74

AVERAGE DIVERSITY H 2.74 2.63 3.38

NMUMBER OF Taxa S 31.00 33.09 39.00

NUMBER OF SAMPLES COMPOSITED n 2.00 Z.00 2.00
MAXINUM DIVERSITY maxH 4.95 Seues 5.29

MINUNUN DIVERSITY MINH Q7 .23 0.19

TUTAL DIVEKSLTY D 17C67.40 44684.15 64lte2¢

TOTAL NURSBER COF INDIVIDUALS/ML N 6229.0C 1765.%0 26490.90
EVERESS COMPOUNENT J Ce5d D.52 0.04

RELATIVE EVENESS RJ £.55 0.59 0.63

HEAN NUMBER OF INDIVIDUALS/TAXA L 2CL.94 51.e7 t3.85
HURBER /ML UF MLST AaBUNLANT TAXECN K 3098.00 6E2.20 557.00
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LAKE NanE: FOSS DaR RES.
SIORET NUMBER: 4007

NYGAARD TROGPHIC STATE INDICES

patt 03 29 764 Qb6 10 726 13 24 74

MYXOPHYCE AN 06/0 € 4.50 £ 2.50 €
CHLORCPHYCE AN 05/0 t 4,50 ¢ 2.50 €
EUGLENOPHYTE 0.27 E 0.28 & 0.10 ?
D1ATOM 0.4G E 0.50 E /01 ?
COMPOUND 187G € 12.5 ¢ 5.50 ¢

PALMER®S ORGANIC POLLUTION INDICES
DaTE 03 29 74 06 10 74 10 24 74

GENUS 12 c? 05
SPECIES 03 00 00

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE C3 29 74 06 10 76 10 24 74

AVERAGE DIVERSITY H 2072 297 1l.35

NUMBER OF TAXA S 36.00 37.00 16.00

NUMBER DF SAMPLES (ORPOSITED n 2.00 3.C0 3.00
MAXIMUN DIVERSITY MAXH 4.91 5.21 4. 00

RINUAUA DIVEKRSITY MINH Gel3 e 34 0.006

TOTAL DIVERSITY 0 7591.52 367C.92 4363.2C

TOTAL NUMBER GF LINDIVIDUALS/AL N 2791.00 1230.00 3232.00
EVENESS CUMPCONENT J C.55 0.57 0.36

RELATIVE EVENESS RJ Ce55 De55 Q.33

ME AN NUMBER UF INDIVIOUALS/TAXA L 91,03 33,41 202.00
NUMBER/ML OF ROST ABUNDANT TAXOM K 1029.00 555.40 2471.00
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LARE MARE: FOSS OAR RES.
STOREY muAGRRS 40U
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LAKE NAME: LAKE FKANCES
STOREY NURMBER: 4008

NYGAARD TROPHIC STATE INCICES

OAlE 04 03 74 Qb 14 764 1D 18 74

AYXOPHYCE AN 03/0 E le67 E 1.00 ¢
CHLOROPHYCEAN 034G ¢ 2.00 & 3.0 €
EUGLENGPHYTE Cel7 ? 0655 E 0.62 ¢
DIATOM Ceh2 E Vb7 ¢ 2.00 €
COnPOUND 1er0 ¢ 7.20 ¢t 9.50 ¢

PALNER®S ORGANIC POLLUTION INDICES
DATE 04 03 764 0b 1% 76 10 18 74

GENUS 09 Cl ('}
SPECIES 03 vO 00

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 04 03 74 06 16 764 10 18 74

AVEPAGE ODIVERSITY H 3.02 2.37 2.46

NUMBER OF Taxa S 36.00 33.00 28.00

NURMBER UF SAMPLES COMPOSITED L] 2.00 2.60 2.00
HAXINUA DIVERSITY Maxh %.91 9.06 4.81

MINUNMUN DIVERSITY MINM .18 l.20 0.08

TOTAL DIVERSITY 0 6064.15 587.76 1152%.10

TGTAL NUMBER QF INDIVIDUALS/NML N 2008.00 248.00 4685%.00
EVENESS CUMPUNENT d G.02 Je&? 0.51

RELATIVE EVENESS Rd G.81 G.31 0.51

MEAN NUMBER OF INDIVIDUALS/TAXA L 66.93 7452 l07.32
NURBER/NL JF MOST ABUNDANT TAAGN K 476.0% 82.CC 1745.920
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LARE mamts LARE $PANCES CONT InuED
STURET NumBEMs 4C0B

e L3 VDS U 28 10 18 78
[} aGal ALGAL ] ALGAL 1
[ units g uniTs t untis
Taxa FORA s I PER AL S WL PeR ML g3 IC PER mL
ACHMANINES LANCEOULATA CtL [ ] L I [} K] ] )
ACTINAS TRUM GRAC [4 InyA CEL [ | ] 11 ' I B | [ I
ANABAENA PLANC TONICA (21} [ [} 12810.5¢ sl 1 ] [}
ANABAENUPS IS CIRCULARLS (21 [ ] ] L ST | | (] ' [}
ANRISTROUDE SRUS FALCATUS CEL 1 1e) 9 1 ] | S A | [} )
MR ISTAOUE SRUS FALCAIUS (N} ] 1 | (] ’ [
Ve AIRABILIS CEL 11 ] [ ] ] 11 0.7 32 !
APHANIZONLRON FLOS-AQUAE FIL 11 [} 1ol 8451 21 11 ] [
ASTERICMELLA FORMOSA CEL $3010.51 21) 150 8.51 21 [} ] !
CENTRIC D1ANGAS CEL 12022.4 4 449 [ ] ] [ | ] ]
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CLOSTERIUN [3 TS | [ (] ] (] ] | |
CLOSTERIUR 1 ceL 1 [ [ ] | | S N ] [}
COELASTRUR RICKCPUBRUA [4 TR | ] S ] [} ¢ § t
COSMaK 1un CEL 1 3 [} [ [ (] [] | S
COSnadlun ) CEL )0 4 [} i H [ ] '
CRYPICRUMAS ERGSA (418 160 o601 132 13129.94 62  13t111.08 %17 }
CYCLCIELLS CEL [ ] ] [} ] 1113721 1748 []
CYRBELLA CEL 1 ] | B | i (] ) | B
CYNBELLA P1 CEL ¢ 3 [} (] ' | S [} H
pacTvLOCUCCOPS IS CEL 1 ] 1 1 [ Y] 68
DICTYOSPMASRIUA PLLLHELLUN coL 11 2.8 53 11 1 [ -2 7] 32
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LAKE NAME: GRAND LAKE CHEKUKELS
STORET NUMBER: 40C9

NYGAARDG TRUPHIC STATE INCICES

DATE C4 02 74

RYXOPHYCEAN 02170
CHLORUPHYCEAN J614C
LUGLENOPHYTE C.l12
D1AI0R 3.00
COMPOUND 1278

mmromm

06 14 74

0570
2070
0.20
1.17
3770

"y mm

u8 29 7«

Ce5C
6050
[P L)
1.50
16.0

mmmmm

12 21 74

4.00
9.60
0.15
2.50
20 .o

MmMMmMmeeawmm

PALMER®S ORGANIC PGLLUTION INDICES

Calt c4 G2 74

GENUS 11
SPECIES 20

06 14 74 08 29 74

14
o3

21
7

10 21 74

01
00

SPECIES OIVERSITY AND ABUNDANCE INDICES

DATE <4 02 74

AVERAGE DIVERSITY H 2.63

NURBLR OF TAXA S 15.60

NURBER OF SAMPLES COMPOSITED " 7.00
HAXJALA OIVEFIITY MaXH 3.91

MINLAUR DIVEKSITY MINH Cels

TUTAL CIVEKSITY 0 3313.93

TOTAL NURBER OF INDIVIDUALS/AL N 1171.20
EVENESS CUMPGNENT J C.72

RELATIVE EVENESS RJ Je 72

REAN NUMBLR UF INDIVICUALS/T1AXA L T6.07
NURBER/ML GF MOST ABUNUANT TAXCN X 3C6.00
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06 14 74

2.97
51.00
7.00
5.67
0.19
10424.70
351J.C0
e 52
3.51
be.az
1387.C0

08 29 74

3.30
49.30
7+ 20

5' bl
Q.17
12507.00
3790.00
C.59
C.58
77.35
143C. 30

10 21 74

3.12
28.00
7.00
4.81
G.26
«084.08
1309.00
0.65
C.64
46.79%
367.00



LARL MANET GPAMD LaAmE CHERUNEES

STOBEY numBik: 40D

JAZA
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APHAN] 2UNE NON
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LAKE MAME: GRAND LARE CHERUWEES

STORET NUMBER: 4GC9

Taza
SCENEDESAUS DIACRPHUS
SCEMEDESAUS InTERREOIUS
SCLNELE SAUS ImTERAELLIYY

Y. 81CAUDATUS
SCEMEDE SAUS GQRLIOLUS
SCENEDESMUS PROTUBLRANS
SCENEDE SRUS QUACR 1C AUDA
SCENECE SAUS GUAGRIC auVA

Ve LONGISPING F, GRANULATUS
SCHRULDEREA St TIGERS
SKRELETONENA POTANGS
SPHAERGCTYSTIS SCHROEIeal
STEPRARJDISCUS ASTRAEA

Y. RINUTULA
SURIRELLA
SYNEORA DLLICATIISSIAL ¥
SYMEDRA DLLICATISSIAA

Vo ANGUSTISSINA
TETRAEORUY WINIAUN
T(TRALDRON MUTICUR
TETRASTRUA STAUROGEMIALICHAS
TRACHELORO NAS
TRACHELORONAS FLUVEATILLS
TRACHELONUNAS WISPLDA
TRACHELONONAS IMIERREOIA
TREUBARIA TRIAPPENG ICULATA

-10TAL

CONT IhUED

ce 32 M 6 14 74 08 29 7s 10 21 74

[ MeaL 3 weaL ALGAL 8 ALGAL )

' TS CO unlrs ustts g UNETS

FCRN IS IC PEA AL 43 3IC PER AL 4S5 XC PER AL IS XC PEA m 4
Wt | (] ) 2 11t ' T 1 i ')
' TO I ] R PST] a0 1 ) N ! '
1 ! 1t ' i 1 1 ) 1
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oL 1 ' i ' 131 3,80 143 3 g ‘ !
b | 1 ' " 1 " 1 )

oL v 1 () ' ) ! I 1
CEL 1 ¢ i 11 1.2 % "t 1 9.6 PO 1 'R
L ' ST 23 1 1% 191 4y ' | I
oL 4 ' " ! : 1 1 ' i i
' 1 1 ' ') ) (] 1 1

CEL 1 ¢ ! 12039.51 1387 3 g I 1 ’ '
[{{ N [ 1.7 23 1t ' 1 | [
CeL 12 ] N } P ' t 1 '
1 ’ ' ' " ' " 1 '

CEL 40 ! ' ' ' f | B ' '
CEL 1 t ' ) 111. Y ) ! 1
I ' ' ) | ’ 1 ' '
WL 1 ' 'R 23 1 1 ' i 1
CEL 1 ' 19 | T ' | I 1 '
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L 1y ' 11 3. 23 a1 ' ' ' '
CEL 0o ' 1 ' " ' " ! '

1N 3sio 31790 1309
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LAKE NAME: LAKE HEFNER
STORET mUMEBER: 4010

NYGAAKD TRUPHIC STAlE INOICES

DATE 03 29 74 0o 11 74 1C 24 74

MYXOPHYCE AN 2.00 E 6.00 ¢t 5.00 ¢
CHLOPOPHYCEAN 2.0 L 2.00 € 5.00 €
EUGLENOPHYTE 0/04. 2 vel2 2 9/10 2
D1AaTONM 0.33 & v2/0 E 3.00 E
COMPOUND 5.00 ¢ 11.0 E 13.0 ¢

PALMER'S DRGANIC POLLUTION INOICES
DATE 03 29 74 06 11 74 10 24 74

GENUS ol yl 20
SPECIES QZ 00 00

SPECIES DIVERSITY ANO ABUNDANCE INUICES

CATE 63 29 74 06 11 74 10 24 74

AVERAGE DIVERSITY H el 2.068 2.05

NUM3th UF TAXA S 13.30 15.00 19. 130

NUMBER OF SAMPLLS CONPOSITED L] 1.99 3.00 3.30
mAXImuUn DIVERSITY MaxXH 3.70 3.91 4025

RINUNUM DIVERSITY MINMH Q.58 Q.11 G.23

TOTAL DIVERSITY 0 373.32 §073%.92 1756.85

TOTAL NUMBEK GF INUIVIDUALS/AL N 183.00 1519.06 257.90
EVENESS COMPUMENT J C.55 0.9 De. 48

RELATIVE EVENESS RJ Leb7 Je.b68 C.46

NEAN MUMBER OF INGIVIOUALS /TAXA t 16Ut 1ul.27 4%11
MURMBER/ML UF MQOST AbUNDANT TAXLN K 14499 507.00 956. .0
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LARE MANE: LARE HETNER LUNT INUED
STURET nuRBER: &C10

€3 29 % v 11 Ts 10 2¢ 78
] ALGAL ] AL Gal ] ALGAL
units ] ['LRE B ' LT R+
1414 FCRA 1S IC PER ML S IC PER AL IS IC PER AL
ANADALNA FiL [} { 12111.5) 181 b b l.a0 12 '
APMANIZONENLN FLOS-4QJAE FIL (] ] 2 [ ] 13 1) 1.4 12 1
CARTERLA CEL [ L] (I} 1 1. [} [}
CERATIUN HIKUNRDINELLA [ ] () ] V1 ] ]
F. FURCOIDES CEL 11 ] 154 2.68 s i) ] 1
CHROOCLOCCUS DISPERSUS coL LI} [} (I 1 1 11 J 1
CHAGOAUNAS ACUTA CEL Ia) 9.81 18 13833.488 567 1 104,90 856 ]
CLOSTiRIUN CEL 11 i () ] X 1 81.0 12 ]
COELASTRAUR RICROPOKRUN ot [ ] ] [ | ] i ] L [}
COELOSPHAE ATUM PaLL IOUR (418 (I } ] 3 1280 36, () 8.0 » []
CRYPICNONAS CEL [ ] [ | ] 10 0.7 ] ]
CRYPIGRONAS ERDSS (418 " 1 b1 2.6) k1] [} ] [}
CRYPTURCHAS REFLEZA CEL t2) 9.8) 18 't ] [ ] ! ]
CYCLOTELLA MENEGHINIANA (413 131404810 74 [ ] ] 1 t b ) ]
BACTYLOCOCCOPS IS CEL [ ) ' (I ] ’ 1 3.00 n '
01nG8RYUN SOC1ALE CEL ) 1 4 (I | ] t ) ]
DIPLONELS SMITMIL CEL [} 1 X LI | ] () ] 1
6L0t0CTYSTIS oL 11 ! [ ] 1 LI ) ! 4 ]
RASTOGLT1A (413 " ] z t 1 [} [ 1 [}
MELOSIRA DISTANS CEL 11 ] (I} ] 4 [ ] ) }
RELOSIRA GRANULATA CEL [ ] [} L] [ | ] z H
RICROCYSTIS AFRUCINUSA coL 1 L] 1202300 w2 11 2.10 18 L]
RICROCYSTLS INCERIA oL [ ) 1 (B TR ] 72 1 ] )
RITISCHIA 01 CEL 150 Q.81 18 1l ] [ ! [
NET2SEMEA LOMGISSINA [} ] () ] " ' ]
Y. RLVERSA i [} ] (I ] 1 (3} ’ X ]
goCYSILS (4¢18 11130.118 bE] 1401].91 181 11 1.8 12 1
PHACYY CEL t 4 t 11 2.61 3o (3 | ] '
SCHRULDEREA SLTIGERA CEL [} ] X 1§ a7 ¢ 11 2.1 18 !
SPHAESOCTYSTIS SCHROETERL (419 L} ] 1 ] L1 Ge?t 6 ]
STEPHARJDLISCUS CEL () ' [} 1 X 1t 7.9% (1) ]
TETRASTRUN GLABRUA cae [} t (B ] ] 1t 2.9 2% [}
10l 183 1519 897
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LAKE NAME: NEVYSIUNE RES.
STURET MUMBEK: 4011

NYGAARD TROPHIC STATE INUICES

DATE Ce C2 74 026 12 74 10 23 74

MYXOPHYCE AN 024G E 0l1/0 ¢ 5.C0 €
CHLUKOPHYCEAN 15/¢ ¢ 02/0 & l6.0 &
EUGLENOPHYTE 0.12 ? 0/03 ? D.26 ¢
Dlaignm Qebo t 3.00 E .30 ?
COrPGUND 25¢0 ¢t 0e/0 t 29.0 ¢

PALMER®S URGANIC POLLUTIUN INDICES
DATE 04 02 76 06 12 74 10 23 74

GENUS 19 05 14
SPECIES L) 00 P

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE U4 U2 76 (6 12 74 10 23 7«

AVERAGE ULIVEPSITY H 2.83 1.95 251

NRUMBER OF TAzaA S 46.00 10.C0 47.00

NUMBER UF SamPLLES CUmPOSITED ] 9.30 9.00 9.30
RAXINUN CIVERSITY MaXM ¢80 3.32 95.55

MINUNUR DIVERSITY MINH 0.13 Vel3 .05

TCTAL DIVEPSITY D l1250C¢.11 1548.30C 32496481

TOTAL NURBER OF INDIVICUALS/ML N 44517.00 784,00 12931,00
EVENESS CUAPUMNENT d 6.5¢ 0.59 Ce45

FELATIVE EVENLSS RJ 0.51 9.5%8 Ce6b

NEAN NUREER GF INLDIVIDUALS /TAXA L 100.39 79.40 el5.13
NURBER/NL OF MOST ABUMODANT TaxOn K 2166.00 364,00 4551.00
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LARE MAME: REYSTUME RES. CCNY InUED
SIORET MURLER: 40))

w32 6 12 7% 1¢ 23 74
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v. aClCuiar}s CtL 11 L] L [ ] 1 [ | ] L]
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v. RIRABILLS (413 11 6.00 203 [ ) ] 1 ] ]
ASTERIONELLA FORROSA CEL (I} ] ] [} ] [ ] ] []
SlnuCLEania 2 FIt 11 ] () [} L ] ] 2 [J
CEmMIRIC DIAVOPS CEL 131088,061 2146 [ ] [} [ ] ]
CHLAAYOOADNAS CtL 11 1.21 53 143 6.70 33 1c127.21 3%19 [}
CHROORONAS ACUTS [41) 13111.48 503 12143.3) e 18 2.18 2T (]
CHRYSGPHYTAN CELL CEL 1211).28 453 [} ] (I} ] [
CHRAYSOPHYT AN CELL #9 CEL 11 ] [ ] tel 2,30 299 ]
CLOSTERIUR #) CEL (3} 1) [ ] ] i [} ] [}
COtLASIRUN MICROPCRURN oL 1 0.6 26 [ I ] ¢ 2 [ | [} 2 [
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CRUCIGENIA TETRAPEDIA (418 (I} ! LI | ' (I | ] X L ]
CRYPIORINAS ctL 181 301 1%9 [ ] ] [ ) ] [}
CRYPTORUNAS ERQSA (439 it ] 11132.08 238 " ¢ ]
CRYPTORONAS AEFLEZA Cte (] |} L [ | L] [ ] ] ]
CYCLITELLA CEL (I} ] 1381348 108 LI | ] ]
CYCLOTELLA MEMEGHINIANA cn [} ] LI ] ] 13022.2% 2074 ]
DICTYOSPHAERIUS PULCHELLUA <o LI | [} ] ‘) ] ¢ ] [}
CNTGAONELS CEL [} ] [ ] ] 1 Gt 19 [}
TNTOAUNGES PaALUDOSA CEL 150 .21 3 1 ] LI ) ] 2 !
EUGLENA CEL V1 o3.01 132 [ | ] t 1 3.1 18 ]
GLENULINIUR LCULATUA CEL Pt ] 114 ' 150 1.00 129 ]
GCLENKRInIA CiL [ ] ] 1 [} ] (I ] ] 1
CONPHONERA - (413 (I | [} 1 " [] 1 [ ]
LYNGBYA FIL 113 ] 1 LI ) ] 11 0e18 18 [ ]
AELOSTIRA DISTANS Cit 1.8 Tv 11 ' § "t J.10 18 1
RELLSIRA vaAR[ANS (413 1t ' R [ ] ] [ ] ] ]
ALR ESRUPLD 1A RINIRA (418 [ 3 ] 1 t ] ] (3} ] 1 ]
PICADCYSIIS In(ERTA s t [} (I ] t 1t ] I ]
nawiciia o} CEL [ | 2 [N ] ] [ | ' 3 ]
nAVICULa 82 (418 t 1 3 (3] L} (I ] ] ]
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RAVICULA PYGRALA Cit (I ] 1t ] 11 ] x ]
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NivT25CHia 03 ciL (3] ] 1 [} ] Lt 1 )
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Ve REVERSA CEL [ 1 z [ ] ] )} Q.01 78 ]
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SCENECESmUS B1JUGA ot 14 ] 2 1 ] 14 ' x ]
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LAKE NARE: UCLOGAM LakE
STGRET NUMBER: 4012

OATE

RYXOPHYCEAN
CHLORCPHYCE AN
EUGLENOPHYTE
CIATOR
CUMPOUND

CATE

GENUS

NYGALRD TROPHIC STATE INDICES

G4 C7 74 06 13 74 U8 28 74 13 2) 74
o1/ t /0 O 1.CC € 1.33 ¢
9940 ¢t 0c/C ¢t 2e50 & 3.00 ¢
C.33 ¢ G.50 € l.1¢ ¢ 0.02 E
1.50 € 1.CC & 5.00 Lt 2.00 ¢t
1l4C & 0770 ¢ 10.C € 9.00 ¢

PALRER'S ORGANIC POLLUTION INDICES
04 07 74 06 13 74 08 28 74 10 21 74
(D} e a1 07
00 20 Jo 02

SPECIES

AVEFAGE DIVEPSITY

NUPMBER OF Taxa

NUMBER OF SAMPLES COMPOSITED
maxinun DIVEPSITY

MINURUMN DIVEKSLITY

TOTAL OIVERSITY

TOTAL NUMBER CF INDIVIODUALS/AL
EVEMESS COMPLUNENT

RELATIVE EVENESS

ME AN NUMEEF OF INGIVIOUALS/TAXA
NUNBER/ML CF MIST ABUNLANT TAXON

SPECIES DIVERSITY AND ABUNDANCE INOICES

Dalt

XwnIX

42

G4 07 74 06 13 74 98 28 74 10 21 74
2.12 leto 2+39 1.58
17.00 11.00 26.06 41.C0
6.30 0.L0 . Y31 6.00
4.09 3.40 4.86 5.36
018 G 65 C.28 0.11
273%9.0% 29350 2791.52 7948.98
1292.00 2ul.00 11¢8.00 5031.00
.52 U462 0.49 J.29
u.ﬁQ :-3“ (.“7 OOZB
7¢.3C 18.27 4C.28 122.7}
494,00 8u.30 567+ 90 3783.00



LAKE aant: OOLJGAH LAKE cCnl InED
STURE] NUMBER: suly
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Fo BEACHYCERAS ctr 11 1 [ ) (] 1 1 [ 3
CHLAATDOROMAS CEL 4 & ] (] ] 14 [} 11 1114 4
CHLORCPHYTAN COLONY coL 1t 1 1 1, [ ] L N} 1
CHRDOPONAS ACUTA CEL  12038.21 496 1 ) [ 11 6.11 T 1117520 3783
CLOSTLRIUN #) CEL 4 ) ' [ 1 (' [ | S| ] x
CLOSTER IUN 82 cet 1 3 ' [ ' () [ Tt 1 x
CLOSTERIUN 03 CEL  t [} ) ) [ ] () [} z
COELASTRUA ? oL 1 t i ] [ ] L S T 1
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CRUCIGENIA TLTRAPEDIA coL ot 1 [ ! (Y 1 11 0.5 27
CRYPINAONAS CEL i [ r i 1 (W] ' 1 [
CRYPTONUNAS (ROSA CEL 1 0 [ 11 ] 13115.20 177 121 3.8% 190
CAYFPTCAUNAS SPP. CEL  11029.40 385 1 1 I 1 1 1 ]
CYCLOTELLA AENESMINIANA CEL 1 ¢ + [ 1 (N 1 131 8.10 08
0ACTYLNCOCCOPSLS CEL 1 1 9%.91 | 1 Vi [ () ' x
DIPLOPSALIS ACUTA CtL 1 | [ | bt t (] ] |
EUGLENA 81 CEL bt [} () [ 1 1 I | )
EUGLENA 82 CeL 11 [ [ [ Pt 1 1 ] x
EUGLENA #) CEL 11 ] e ! [} 1 [ [} x
EUGLENA 0% CEL 1t [ | S | ] Vot t [ '
EUGLENA aCLS (4§ S ] 1 (N ! [ [ T 0 ]
EVGLENA GRACILIS CEL 1} [ (] i 150 3.0 LI A | ]
EUGLENA DITUKDS 1t ] (] ] (] [} (N [

Y. AINUR (413 e [} (I ] | [ ] [} z 1 ]
EUGLERA TR]IPVER]S L 1) ] (] ] 11 [} | I T '
CLERGD INJUR (4 { O | ] [ t [} [ 11 0.9 27
GLENCDINIUR OCULATUN CEL 1 o ] (] t 1 3.0 3% 1 1 z
GLOLOCYSTIS 4. S ] (] ] (] [l [ [] 2
CONPHUMNERA CEL 1t ] b § 1) ] [ } ] [ I ] []
CYROSIGMA CEL 1 ) 1 1 I ) I )
MANTZSCMIA [{T ] 1 ) | B [ 1 [
LEPOCINCLES CEL 4 ) ' 11 1 (N ] (] [ z
RELOSIRA 82 [{ ] [ () ] | I ) [ '
RELOSIRA D1STANS CEL  I3107.60 228  9lte2.8% te 14 1 X190 2.70 136
RELOSIRA CRANULATA CEL 1 [ 1 ] 13148251 567 1 ¥ 0.0 27
RELOSIRA GRANULATA [ [} [ ' 1 ' 1 ]

Vo ANGUSTISSIAA cEL 11 1 [ ) 't ! T s ] X
RICROCYSTIS INCERTA oL 1) [} ) ] (N [ 81 1.0 e
NAVICULA CEL 1 ¢ [ B I ' [ 1 1 [}
nIT2ISCHIA CEL 1} ' [ [ S A} | 11 0.5 27
NIT2SCHIA o) CEL 0 [ 12062.01 [ 1 (] '
ancvsiis [{{S ) [ ] | S| 1 [ |
PEDIASTRUR LUPLEZ i [ (] ' [ 1 1 ]

V. RETICULATUN oL 1t 1 () ' 1 | | S| t 1
PEDIASTRUM SIAPLER 1 | (] 1 ‘i | (] [

¥. ODUODENARIUM oL 1t ] [ [} [} ' (] ] 3
PENNATE DlaTGR CEL 1 i [ ] [ ! 1l L.a 54
PER [OIMIUM GUADRIDENS CEL 11 i [ ] " ti | | S ] 1
PHACUS CEL 1} [ [ ] | (] 1 11 ' 1
PHACUS CAVDATUS CEL ) [ [ ! [ 1 1 1 X
PHACUS CURVICAUDA L ] 11 | (] t | S| |
PRACUS PSEUSUNURDGSTEDTT] ({ YO ) 1 1 11 1 1 ' 1
PTELEUNUNAS [4 X8 [ } i [ ] ] [ ] (] X [ ] )
RNODUPUNAS T RINUTA CEL 0t ' ST ] (] ) [ )
SCEMECESAUS 81CAULATUS (1 TON} ' 1301608 29 3§ 3.08 3 1) 1
SCENELESMIS DENTICULATUS oL 1t 1 | B I t () 1 1 [
SCERELESAUS DIACRPHLS ({7} [ [ | I T 1 ' [] (] ’ 2
SCERRDESAUS OUADRICAaUDS oL ' 1 . e ] (] ' 1) 0.0 217
SCARQEDENIA SEVIGLRA CEL 1 1 [ t [ (] 1 i ) b}
SRELETUNERA POTARNS CEL 141 .90 T 13 ] I B Y8 1 (8 3.21 e}
SPHAEROCYSTIS SCHRUETER] (4. S| 1 (] ) " ] | S )
STEPHANUD ] SCUS CEL 419 | T 1 1 1 ! 1 )
STEPMANODL SCUS ASTRAEA (] I (] [} 1 1 (] [

Y. AinUTULA CEL (] [ [ s 12112.21 142 1) ] X
SYNEDRA ULNa CEL 13 ) 1 [} ' [] [} ) X
TETRAFORON GRACILE CEL 1} ! tt ) (] ] 1t ] b
TETRASTRUR GLABALR WLt 1 11 ] () ] t 1 0.5 27
TETRASTRUR STAUROGEMIALFOKAE CEL 851 2.91 38 1} [ [} [] [ 1
TRACHELORONAS CEL 1 [} E S 1 0 ] (] '
TRACHELUNONAS BULLA ? CEL 1 ' 1 t (] ] L S| '
TRACHELORONAS FLUVIATILIS CEL 4 1 ' (N 1 ] ] s 1 x
TRACHELORONAS NIENREDLA CEL 1 1 ] [ ' 1 [l 211 0.9 27

18T 1292 20} 1188 5031
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LAKE NAME: TENKILLER FERRY RES.
STORET NURBER: 4C13

CaTe

RYXUPHYCE AN
CHLOFOPHYCE AN
EUGLENOPHYTE
D1aTON
COMPUUND

AVERAGE DIVERS]ITY

NUPBER QF TaXa

NURBER OF SAMPLES COrPOSITED
MAXTRMUR DIVERSITY

NINUMUK DIVERS]ITY

107aL OIVERSITY

TGQIAL NUMGER GF INOIVIDUALS/AL
EVENESS COMPOMENT

RLLATIVE EVENMESS

MEAM NUMBER JF INDIVIDUALSZT1AXA
wURBER/ML OF MIST ABUMNDANT TAXON

DATE

GENUS
SPECIES

NYGAARD TROPHIC STATE INDICES

C4 G374 06 14 74 TH 3L T4 lu 21 74
0l/C ¢t 01/0 ¢ &.50 € 04/ E
0sC O J7/0 E 4.50 L 11/3 €
cs/21 ? os08 ? Vele 2 0.G7 ?
0.87 ¢ 1.25 ¢ 0.60 E 1.00 €
0870 ¢t 1370 ¢ 9.50 ¢t 1970 E

PALMER?'S URGANIC PCLLUTION INDICES
04 C3 74 06 14 74 348 30 764 10 21 74
Qe ve 08 05
0z 32 04 05

SPECIES DIVERSITY AND ABUNDANCE INOICES

DaTE

X wvX

MAXH
RINH

44

R . T O

04 03 74 96 14 74 w8 30 74 10 21 74
1.79 204 3.20 3.03
25.008 23.20 32.920 28.00
LI 4. CO 4. V0 4.00
6.32 &.5¢ 5,00 6.81
CeCS 0.28 0.13 0.10
4909.97 1785.C0 996C.80 1C914.06
2742.u) 875400 3119.9C 3672.90
C.4l Ceth 0.64 N.63
(.61 Lol e b4 Ceb3
137.15 3b.ub $7.47 128.64
16E5.00 369.20 873.20 1328.20



LAPE maAsE: TINRILLCK FEPKY KRS, CONT InuED
STUnkT NUSBERS &9))

66 33 74 Jo0 18 74 J9¢ 30 74 10 21 74

i ALLAL H AL GAL ] ALGAL ] ALGAL

] uUnl TS [ unity ] UNITS ] UNLTS
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ANABASNA FIL 1t ] [} 1 1 [ | ] [ ] ] ]
AWK JSTRUDE SFUS Fal(Calus (31} 11 [] () 1 (] ] 128 .04 2%3 '
ANR IS TRODE SAUS FALCATUS [} ] [} ) (] [} 19 | )
V. MiRaBILIS CEL () [} t [} 11 2.7 83 t 1 | ]
APHARLCAPSA (4] [N | [} (I | ! b t2.7 LE] [ ] | )
ASTERIONELLA FORAULSA CEL [} ] z (I L (I ] [} [ ! [}
CERATIUR M IRUNDINELLS {3 | t [} ] [} ] [ | 1 ]
fo. BRACHYCERAS 41} [ ] ] [ ] ] z [ | ] X [ ] [} 4 ]
CHLARYDGRONAS CEL [ | [} 1) 5.30 LY [ 1 [ ] [} H ]
CHLOKOCONTUR CEL (I} | ti 1 1 (I ] [} [ ) [] ]
CHRGDPGnAS aCUTA (413 1401G. 51 299 [ ] t | (] ] 11080 316 ]
COELASIRUR NLCROPUPUN (4:19 [} ) [ ] [} L) ] x [ | | x []
COSmariun CEL [ ] () ] (I | L} ) (] 1 ]
CRYPILAGNAS CrL 150 171 8 (I} 1 151 «.010 12% (I | ' X ]
CRYPILADNAS £ROSA CEL [ [} 13421.91 184 [ ] ' [} | ]
CYCLOTELLA MENEGHIMIANA (413 L) 3.0 9% 1214229 39 (I} t 13832.314 443 ]
CYMATUPLEURA SOLEA CEL 11 ] X [ ] ] [ | ) (] | ]
CYMBELLA CEL [ [ z [ ] [} [ [} (] [} ]
UACTYLOCOCCOPSIS (413 [ ] [} 1 (3} | [} L} it 3.5 126 ]
tULOR]INA (LEGANS (18 (I ] 1 (I} ¢ E B | J L3 [} ', ]
FLAGELLATL 82 CEL [ ] L] 1 1} [ | ! 0354 120 ]
FRAGILAPIA CROTONENSIS cee [ ] ' [ ] 1 X [ ] ] L1 1.7 03 ]
FRANCE DA CEL e ] (] [} [} [} ) t | ]
GLENGTINIUR ci [ } t ) [} ] L | ' 3 114 ] ]
CLENUGINIUN GYANLD INTUR CEL (B} ' [ | ! (I} ] T (] \ '
GOLENK YA e [ | ! [} ] 4 $ 1 ] [ ] ] ]
GOLEnKINIA RAGIATA cte [ ] [ ] ' L | 1 [} | 1 ]
CORPHINLAA (413 [ } ] 3 [ ] ] LI} ] 1t ] ]
RIRCHALRIE LAA GL [ ] ] (I ] [} 13 (] ] 10 1.7 [} ]
LAGELRIEINLA CEL LI ] ’ {3 ] ] 11 2.7 8 {3 ] ] ]
LYRGEYA FIL 11 ] [ ] ] [} t x [} ' ]
RELLSTua DiSlaNS “ (418 [ ] ] 1 (I ] NS H [ ] [] 1 110,51 37 '
RECOSIRA CRANULATA (41} 12017.94 LY }} el n 184 (I ] ] 11436.90 1328 [}
AtLLSIRA GRANULATA 19 ] t ] [} ] ' ] ]
Ve MGUSTISSIRA (418 1 t 19022.90 92 [ ) L ] [ | (] 1
ARLUSTIRA GRANULATA (3 | [} [} 1 (I} ] "t ] 1
Y. ARGQUSTISSIAA F. SPIRBLIS ctL [ | 1 "t 1 tt ] H [} H 1
ML LGSIRA VARDIANS (£ 8 [ | ] 1 [ ] ] 14 ! [ ] 3 ]
RER ISAUPEDTA GLAUCA . coL (] [ [ ] [ 1.3 42 1 ] X \
NERISROPEO 1A TERULSSINA oL e [} [N ] 1 [N ] ] 1 (] 2 [
RICROLYITIS INCERTA oL 1 1 (I ] [} (I | 1] 11 390 120 ]
AV ICULA 2) (41} [ T4 Y ] [ ] ' () ] [ ] 1 ]
maviCuiLA 92 CEL 14 t 3 {3 ] ] 1.t ) i ] ]
B1T23Cnia (419 11 3.0 48 [ ] ) [ ] ] [ } [} ]
NIT2ISCHia o1 CEL 19 L] [ | 1 [ ] |} 1 [ | ] t
NlTISCHIA 02 (418 [ ] (I} ] 118,08 12% 1 ] []
R1T2SCHia ACICULARIS - CEL 1 ] [ ] [] 1 P re.72 208 [ | [} )
NEI2SCHIA HOLSATICA (413 e ] (N ] [] 1 (] ] [ ) ] )
osCILLarOn]a FIL [ ] } [ ] ] [ ] ] ] [ } ] ]
PANOUR INA RURUA <ot it ] ] LI ] ] [ | [ [} ] ]
PELSASTRUN BlRADIATUN [} ] [ ] [ } [} [} [] |
Vo LUNGECORNULTUN coL [ } t t ' [ ) ] 2 e ] ]
PEDIASTkUR DUPLER oL [} ] " ' b § i1 ] t ] ]
PLULASTRUA SIAPLER (4119 () 1 [} ' ] (] |} (I } |} ]
PLOIASTRUN TETRAS [N ] t [ 1 [ [} (I ] [} [}
Yo TETRAGOON (418 t L] (I | ] (] { I | [ ] | 1]
PER IDINIUA INCINSPICUUMN cee 11 | [ | ] [} J X LI | [} ]
LR IDINIUA CUADATULENS CtoL [ | 1 't [} it J 130 1.21 LR !
Pra(uS (437 [ | ] [ | ] [ | ' z [} ] ]
®APNIL 1RS]S [ 13 (I ] | [ ] ] 1112870 457 1 ) t
LLIR{ N YT CEL [ ] ] 1t [} [ ] ] } 3 [ ] t ]
GrCICUSPHENRTA CUNVAla CEL [ ] ) (3} ] L | ] ) 3.9 120 ]
SCINEUE SMUS ABUNUANS ot L) | [ [} X (B} ] (I} ] [}
SChmlnt IS B lCaLDAIVS T [ | ' ) " [} [ ] [} () ] ] []
SCENELESARUS 0 1aUGA o t s [] [} ] [ ] ] [ ] ] 1 ]
SCEMEDESMUS DENTICLLATUS oL [ ] [] it ] 1 1.3 2 t ] ]
SCENLDL SAUS DIFORPNUS (49 (] 1 1 ] [ ] ) 11 ] X ]
SCEMECE SAUS QUADRIC AUDA [4:13 LI } 1) (I} [ ) 1 [ | ' 2 [ ) [ ] 4 ]
SCHADEOEIRIA SETIGERA CEL L) [} (I} 1 | [} t [ } ] ]
SRELETONENA POTANGS (418 [} ] L s [} 2 1 1 [N ] ] [}
$TauRasSiaUm TETRACERUN CEL It ) [ | 1) [} ] ] LI} ] )
$T1EPHANDD] SCUS CEL {3 ] 1 ] 11 ' 18112.01 17 [N} [] )
STEPrAnODLSCUS 012 CEt (N} [} 3 [ ) 1 [ ] ] " ] ]
STEPHANODISCUS ASIRAEA [ [ ] [} ] [ ] ] [ | (] ]
Y. AipviuLa CEL 11161.48 lo08d [ ] [} 11 ) [ ] ' []
STHEORA CEL [ ] [} [ ] ] 2 1213.0 .18 [} ' '
STMEORA OELICATISSING " [} 11 ] [ } ] {2 ] ] ]
T AMGUSTISSIMA CEL 130 1.7¢ o8 [} 1 {3 ] ] 1 ) ]
TETRAEDRON CAUDATURM [N ] ] e ’ [ ] ] [ | (] [}
Ve LUNGISPINUA CEL t1 ] [ | ) V! [ t ] X ]
TETRAEDRON AINIRUN LI ) ) (I ) ] [ } 1 [0} ] ]
Y. 3CRJIBICULATUN CeL i ] [} ] 1 9.30 100 181 %.3¢8 190 ]
TRACHELUKOMAS (418 (I} ] [ | ] [ | s 3 [} | ]
TRACHELORONAS VOLVUCINA CEL [ ] [} [ | ] [} 1] [} $ )
TR{UBARLA CEL {3 ] [ [} ] ttl.0) a2 [ ] 1 ]

1GlaL 2743 875 31e l002
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LAKE NAME: THUNDERBIRD LAKE
STORET {UMBER: 4014

NYGAARD TROPMIC STaTE INDICES

DATE uld 36 74 06 11 74 13 23 76

F.YXGPHYCE AN 1.00 € 2.50 ¢ €.00 E
CHLOROPHYCE AN 2.00 E 2.50 ¢t J.CO E
EUGLENOPHYTE 0103 12 GuaG € Je09 2
UIATOM 1.5C ¢ 1.90 € 4.00 ¢
CuMPOUND G.C0 E 6.00 ¢ l6.0 ¢t

PALRER®S GRGANIC PGLLUTION INOICES
DATE 03 3C 74 G611 74 10 23 74

GENUS 01 50 oo
SPECIES 20 oo 00

SPECIES DIVERSITY AND ABUNOANCE INUICES

DaTt 03 3¢ 74 06 11 74 10 23 74

AVERAGE DIVERSITY H C.99 le3d 3.97

NUNBER OF Taxa S 13.490 23.00 22.40

NUMBER OF SAMPLES COMPOSITID ] 1.%50 3.CC 3.30
maximum DIVERSITY MaxM 3.74 4,.5¢ 4o bb

MINUMUA DIVERSITY MINM 0,31 Jelb 0.15

TCT1AL DIVERS]TY D 6511.22 2%58.10 5099.27

TOTAL NUMBER OF InDIVIOUALS/AL N 6577.uC 1936.00 1661.00
EVENESS CIOMPGNENT 3 (.27 C.29 C.69

RELATIVE EVEMESS RJ Ge27 Ved7 0.08

MEAN NUMBER OF INDIVIGUALS/YAXA L 20%.92 84.2¢ 72458
NUMBER /ML SF MUST ABUNCANT TAXOM K 5022400 13066.00¢ 456430
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LAKLE NAAL: THUNORKBIRO LAKE COmT INUED
STUKE] MUABERS 4Ul4

IO U 11 74 16 23 7

t ALeAL t aLGal ] Aloat

umi IS ) UNITS 1 UNITS

faxa fORS [} TC PER AL IS 2 Pt AL S IC PER ML
ARABALNA FIL (I} ] fe) 2.0 (1) t t 2 ]
ANE 1 STRCOE SAUS FALCATUS [ ] 1) ] ') 1 ]
Ve ACICULAR]S CEL 11 2010 k1] (I} ] (I} ] ]
APHAN]IDAL NUN FIL 140 O.b# 3 [ ) ] [ ) ' ]
APMANTZORE NUN FLOY-agUAL FIL Il t [} ] X [ ] ] X )
ASTERICHELRA FORNGSA (418 120 5.2t pLL] [ ] (3] [} L]
cagTtria CEL 1t ] (I J 1 1l ] 4 ]
CHLARYOUAUNAS CEL (I} ] () ' 180 8.7 111 ]
CHGOORONAS ACUTA CEL [ Y4 ) 139 1187051 1360 1.1 104 ]
CLOSTER[UN CEL (3] 1 x t50 2.3 s 1 1 2 ]
COE2AST&UA RICROPORUA o " ] [ ) ] X (I ) (] ]
COELASTAUR SPHAERICUN (413 t1 ] [ J 91 4.5 T 1
COtALUSPHAERIUN (413 [ ] [] [ ] ] 1 2.21 ” ]
CRYPTOROMAS CEt "t 1 12118.21 352 1 4,51 Te ]
CRYPICAGNAS EROSA CtL 15t 1.29 16 (I} ] [ | ] ]
CRYPTUAONAS REFLEXS CEL 11 0.0} k1) "t ] 11 ] ]
CYCLOTELLA ALNEGHINIANA CEL (I} ] (I} ] 14 ] ] ]
CYCLOVELLA STELLIGERS CEL [ ) t [ ) ' (B} ] z ]
CYRBELLA (441 ' ] [ ) 1 H (3] ' ]
oAC IYAUCOCCOPSIS CEL (I} ] [ ] [B R PE1} e ]
DICTYLSPHAERIUA PULCHELLUN (448 11 ] [} ] L (I} ] 1
OIn08RYON SOCIALE CEL t ] 3 i1 ] () ] ]
tvaSTRUR CEt [ ] ] it ] 2 (| ] '
(UeLEna CEL L) ] 11 ] 1 [} ] ]
REKCHNER JE LLS CEL 1.7 115 L) ] i [} ]
RELGSIHA DISTANS (4 X8 138 2.0 153 11 ] X 13124.41 400 ]
RELLSTRA GRANULATA CEL 1108%.50  th22 [ ' ] 1112C.2¢ 332 )
ALK ISPLPED 1A NIuIRA o (I} ] (I} L] x b 813.31 221 ]
RICRUCTSTES AERVCINDSA coL " ' [ ) ] 2 (I | ] ] ]
AICROCYSTIS INCERTS (4% (3 | ] [ ] ] 3 b be. 111 ]
maviCuLa (41 [ ] [} (3 ) J [} ! 2 ]
uit2ilnia (41} [ J [ ] tl [} ]
coL vy CtL [N ] [} [} ] z ' [} L ]
ysCilLalonia (218 (3] ] [ ] ] 128 2.20 by [}
PLDIAZEIRUR SIBPLES (4:1) Ve ] () ] [ | ] a ]
PHaCLS Ctt 't ] [} ) L {3 ] ] !
PHACUS CauDAalvus 11 ] [} 1 1 ! [}
Y. ANINUR - CEL $ L] 1 ] x (I} ] ]
RMULCLSPHE MIA CURVATA CEL (I} ] [ 1 1 [} [} ]
SCEMEDE SAUS DlJuGa coL [} ] (I} ] (I} L) 8 ]
SCHEULDERTIA SETIGERS Cit t 1 [ ] ] X [ ) L] ]
STEPHANDDE $CUS CEL 11 J.00 38 ! ] (3} L [}
TETRALLEGN VICTOR) AL CIL " ] [ | ' 2 [ ] ! [}
TOACHELURMONRAS INTERREDTA (418 [ ] ] 131 e.0¢ 132 () ] 2 [}

10%s a577 1938 1661
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LAKE NAML: WISTLR RLYS.
STURET NUMEBtP: 4ulY

NYGAAKD TRUPHIC STATE INUICES

GATE n3 28 24 16 07T 76 8 20 76 10 &l 74

MYXLPHYCEAN 2.0C ¢t Gel0 2.%0 E .00 ¢t
CHLOROPHYCE AN 16.0 € 03/ E 2.C0 E 4.C0 E
EUGLENGPHYTE 0.25 ¢t 1.20 E Teba € 0.62 E
D1ATOM 1.25 € 1.33 ¢t ueJG E 0.83 ¢
CGmPOUND £%.0 E 15/G ¢ 8.50 E 18.0 E

PALMER *S GRGANIC POLLUTIGN INDICES
DATE 03 2b 76 06 O7 74 38 26 74 10 21 74

GENUS (] e 9l 09
SPECILS 3 o0 29 04

SPECIES DIVERSITY AND AEUNDANCE INDICES

DATE C3 28 74 06 27 74 9b 26 74 10 21 74

AVERAGE DIVERSITY H 3.6 1.23 292 2.84

NURGER JF TAXA S 41.C0 2le0v 20420 29.09

MUMBER OF SAMPLES COMPOSITED n 2.70 2.6G0 2.00 2.00
MAXINGA DIVERSITY MaXH 5.36 4.39 4.32 4.86

rINUMUSN DIVEPSLTY RINH .29 Je 017 G.31 %0.10

10TAL DIVERSITY D 5864,70 4677.69 160G.68 10567.64

TOTAL NUMEBER GF INGIVILUALS/AL N 1695..0 34833.C00 654405 3721.00
EVENESS CLMPUNENT J C.bb Q.28 C.b8 0.58

RELATIVE EVENESS RJ Leb3 Ve27 C.0b 0.58

MEAN NUMBER UF 1NMDLVIULUALS/TAXA L 4l.36 1slelv 32.7° 126.31
NUMBER /ML UF MOST ABUNLANT TAXON K 3cYend 2688400 25C.3C 1515.00
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LARE maARL: wiSTER RES, CUNT InuED
STORET #uMBth: 401

€3 29 76 96 07 7+« 08 26 7a 10 21 74

' ALGAL ] ALCaL ] AtGaL ' ALGAL !

] UNiTS ] unils 1 LR ] UNITS ]

Taza Fokn s 2 PER AL 1S W PER AL S T PeR AL S I PER AL
ANAEAENA 3] FlL tt 1 a4 s, 71 l (I} [} ]
ANADAENA 02 1L (3 ] 4 [} ] X [} ] ¢
ARABAENA 2] fFIL [ | t 2 X [} ] 1 J ]
ANRISTROUE SAUS FALCATUS CEL 15119.21 12y i ] [ ] ] ]
ANKISTRODE SAUS #aLC ATUS (I ] 1 t ] [} ] 1
Vo RIRABILIS CEL [N ] U It s n 14 ] '
APHANL THECE coL [ ) t [ ] x [ ) ¢ !
ASTERIOMELLA FORMCSA CEL [ ] t X [ ) 1"t t ]
ATTHEYA 2aCHARIAS] CEL (I} ] LI ] L x LN ] ] ]
CARTERIA CEL 1 ] S [ ] ] " "4 )
CENIRIC OlaICH CEL [ ] ] z [ ] 1 [} 1
CEQASTERIAS IAREGULAPE CEL it ! x [ ] J 11 ] '
CHLAAYOOROMAS CiL 1 1.9t 33 [ | ] [ | ] ]
CHEQUCUCCUS DISPERSUS coL 1 J X L1 [} [ | ] t
CHROQRUNAS aCUTA CEtL 12017.314 293 (3 | ] 11 0.00 20 ]
CLOSTER TUN CEL LI | J 11471 31 (I | : ]
CLOSTERIUR ACICULARE (47% [ ] ] ) | i ' () ] ]
COELALTRUM CamBRILUA coL "t ] 2 [ ] t L | ] []
CCELASTAUA MICROPORUA coL (I ] 1 b 3 32 [ I} 1 [ | ’ ]
COSmakium CEL (3] ] (I ] 1 i 11 0.8 28 ]
CRUCICENIA aFlcuLala (41§ (I} ] (I ] ] (I} ] H L]
CRUCIGENTIA TETRAPEDIA o [ ] 1 L | ] [ 1 ]
CRYPTLAONAS (413 [ ] ] [ BTy ] 3 [} ] ]
CRYPTUNDNAS cROSA CEe [ | t 3 11 ] a0 2.2 83 ]
CRYPTICAUNAS REFLEXA Cta [} ' 2 [ ] [} [ ] [} ]
CRYPILAUNAS SPP, (418 130 9.¢1 163 11 ] 11 ] ' ]
CYANOFNYTAN FILAMeNT FlL 11 ] [ ] ] t 1.9 55 ]
CYCLUTELLA (421 [ ) ] [ | | (N} ] 1 ]
CaCTYLICUCLLUPSS (418 it ! [} ] 131 8.1 103 ]
Clatura wuiLGans (418 1 ] 't ] (I} ' 3 ]
DINGBRYUN bavaalCum (118 i J 1 [ ] 1 ] ]
OINUBRYIN SERTULARLS cn 1t L] 1 [ ] ] L ' !
fuGLEna (€18 11 ) 1 L [ BB P ]} 3 (3] ¢ 3 ]
FUNOTIA PECTIINALIS (418 [ 3] ] [ | [} (I} ' 1 ]
FLadlatang CEL 11 3.8 [-1] [N } ] [ ] ]
FLAGLALATES (418 (I | ] 23 (3N ] ] (3 ] 1 [ ]
CLENGD INIUM LCULATUN CkL t 1 1.9 13 L | [ [N | ] [}
CYANULINILA CEL [ ] ] X [ } { (I} ] ]
CYMNRUCINIUN atBULYR CctL (] ] X t ] 11 2.2) a3 ]
hANTZISCHIA CEL [ | ] [ | ! 11 ] a ]
RIRChANERIELLA CEL 0 1.9 3 t ] t 3. 138 ]
LEPOCINCLLS FuUSIbURRES ¥ [4 4} (I ] t x. (N ] ] [} ] ]
LINGEYA . It "t [} Ll 9e.% &2 14 ] t
RELOSIRA DISTANS CEL 131013.31 200 (%) 11138.21 2%0 12140.7t 13158 L]
RELOSIRA GRANULAIA (448 Pt 3.8 [1] 288e 12114.40 9 1112301 854 ]
PELOSIRA GRANULATA 14 ] t ! (3N ] [] J
Yo AMGUSTISSINA (<18 18t 9.61 163 A75 LI ] ] 2 11 3.00 110 t
RELGSIRA GRANULATA [ | [} [ 3] ] (I ] ] 1
Y. ANGUSTISSIAA F. SPIRaALIS CEL 11 [} 2 (3} ] " ] [}
REP ISMCPED[A TENUISSINA co t 1t ] | 151 sy 33 11 [} X ]
NICRACTINIUR PUSTLLUR oL 1! 30 [} ' s ¢ ! [ ] [ ]
RICRICYSTIS INCERTA [4/]8 (I ] ] ) 1 t t 1 1.54 35 ]
mavicuLa CEL 1) ] i b ] 1 t 1 ] ]
n1125CHEA CEL t ] L] (I ] ] (3 ] ] X '
NITISCHEA 02 CtL (I ) ] ] " LI ] ! 18 %90 220 ]
00CTYSIIS (478 LI | ] ] 1 1 (I} ) ]
0sCiLtalonia FiL 11 1.6 n ] i 1 3 ! ]
Pav005 I1.4 RGRUM oL 11 ] ] ] 't L] t t ]
PECIASTRUR DUPLEX " ) ' [ ] ] (I ] J ]
Vo SETICULATUN (418 (] L] ] | 11 ! 11 ' ]
PEOIASTHUR TLIRAS (3} ! ] [ ] ] (3} ' ]
¥e. TtTranoon ot 1 ] L] 't L] L [} ] ]
PENNALIL DIAILM (418 it ] ] ] (I} ' 11 ] ]
Pracus CEL [N} [} X ] [} ] 1) ] ]
Pracus sukClCLs CeL (I ] ] [} [ ] [ 11 0.81 20 ]
SCEMEOC SAUS ABUNDANS [4:13 [ ] ?  } ! (I ] ] (I} ¢ 1
SCEMEEE SAUS ACUMINA TUS L [ ) ] x ] [} ! (I [J 1
SCEMEDE SAUS INTERAEDIUS 1 [} ] 1 ] [ I ] ] ]
Ve diCAVDAIYS 4. 1 1 [ (] ] X "t ' [}
SCEMELE SAUS QUADRICAUDA {43 11 1.9 13 ] [ 3] ] 11 1.5 3% ]
SKELETGNENA PQTANGS CEL [ 1 X ] 1t ] [ ] J ]
SPHAEROCTYSTIS SCHPUETER] (4113 1 tl.9 33 t ] [ | [ 1
STEPHARDDL SCUS CEL ! ] ’ 1 ! Ll 0.80 22 ]
SURIREtA s CEL (I} ! ] [] it [} (I} 1 )
SYNEDRA CEL 1 1.91 33 ] (I ] ] [ ] ] L]
SYNEORA ACUS CEL [} ) ] t ] [ | ] z ]
STNURS ? CEL 1 1 s i1 ] 11 1.5 s ]
TABELLARLA FENESTRATA CEL i1 4 ] 3 [ ] [ | L] ]
TETRACORON CRACILE CEL 1 $ ] 11! ] X [ ) ] ]
TETRAFORON RINIRUR (418 1 ] z ) (I | ] (I | ! J
TETRAEORON NEinIRUN [} ] 1 (3 ] ] [ ] ] ]
Yo CROBICWLATUN (418 L 1 [} "t J 1 ] 3 i
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LARE mAmEs NISTRR RES. CCNT InUED
SICRCT WNUNBLRZ 4bLlS

B8 we CT 74 o8 6 76 10 21 78

+ ALGAL ] ALGAL ] AlGAL | ALGAL 1

} units } unils ] units ' units )
Tana tOaR 15 3¢ PER AL 1S oL ke AL 1S TC PER AL (1S i rER M)
TE TRAEDRON TR IGONUA CEL tt [ z (I} ] [ ] ' [} ]
TETRASTRUA STAURCGEMIALFORNE (418 [ | [} ] t ' (3 ] ] L] 1 ]
TRACKHELONORAS CiL e ] t ! 1 1 ] 1) 08§ 29 ]
TRACHELOROMAS 81 (41 [} ] [ ] ] L 1 ] 2 (I ) [} ]
TRACHELURONAS 02 Cit 11 L] [ ] ¢ - 2 ts [} s 1 ] (]
TRACHELURONAS 83 CiL [ | ] () ' b [ ] ] 1 ] t
IRACHELGAONAS FLUVIATILIS CEL [ | [} [ | L] [ J [ ] ) H !
IRACHELONDONAS INTERREDTA CEL t 1 3.8 63 " 1 X 130 &, 70 n (I} 1 L]
TRACKHELUNGNAS YOLYGCINA CEL [} ] (] 1 [ LYY N 151 1.51 35 )
TRACHELLPONAS VOLVGC1da [ ) ) (] ) (3 1 t ! )
¥. CLAPESSA (33 [ ] i ] 3 i ] " 1 !

10748 1699 3803 o5 3121
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