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FOREWORD

Protection of the environment requires effective regulatory actions
which are based on sound technical and scientific information. This
information must include the quantitative description and linking of
pollutant sources, transport mechanisms, interactions, and resulting effects
on man and his environment. Because of the complexities involved, assessment
of specific pollutants in the environment requires a total systems approach
which transcends the media of air, water, and land. The Environmental
Monitoring and Support Laboratory-Las Vegas contributes to the formation and
enhancement of a sound monitoring data base for exposure assessment through
programs designed to:

e develop and optimize systems and strategies for monitoring
pollutants and their impact on the environment

e demonstrate new monitoring systems and technologies by
applying them to fulfill special monitoring needs of the
Agency's operating programs

This report presents the species and abundance of phytoplankton in the
13 lakes sampled hy the Mational Eutrophication Survey in the State of
Idaho, along with results from the calculation of several commonly used
biological indices of water quality and community structure. These data can
be used to biologically characterize the study lakes, and as baseline data
for future investigations. This report was written for use by Federal,
State, and local governmental agencies concerned with water quality analysis,
monitoring, and/or regulation. Private industry and individuals similarly
involved with the bioclogical aspects of water quality will find the document
useful. For further information contact the Water and Land Quality Branch,
Monitoring Operations Division.

r‘>,v"§r' ’ ..‘:,’4 // l'/ f e
Georgéz . Morgan
Director
Environmental Monitoring and Support Laboratory

Las Vegas
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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 Tlakes.

During spring, summer, and fall of 1975, the Survey sampled 156 lakes in
11 States. Over 450 algal species and varieties were identified and
enumerated from the 430 water samples examined.

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

TABLE 1. LAKES SAMPLED IN THE STATE OF IDARO

STORET No. Lake Name County

1601 American Falls Reservoir Bannock, Bingham,
Power

1602 Cascade Lake Valley

1603 Coeur d'Alene Benewah, Kootenai

1604 Dworshak Reservoir Clearwater

1605 Hauser Lake Kootenai

1606 Hayden Lake Kootenai

1607 Island Park Reservoir Fremont

1608 Lake Lowe]] (Deer Flat Canyon

Reservoir)

1609 Magic Reservoir Blaine, Camas

1610 Palisades Reservoir Bonneville (Lincoln
in Wyo.)

1611 Lower Payette Valiley

1612 Lower Twin Lakes Kootenai

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

STORET No. Lake Name County

0613 Upper Twin Lakes Kootenai




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 Teast 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 scurces of nutrient input, and on-site
judgment 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 Tower limit 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 (ml) 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 Monitoring and
Support Laboratory, lLas 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-m1) 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 guperconcentrate 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-lLas Vegas.

EXAMINATION

The phytoplankton samples were examined with the aid of binocular
compound microscopes. A preliminary examination was performed to precisely
identify and list all forms encountered. The length of this examination
varied depending on the complexity of the sample. An attempt was made to find
and identify all of the forms present in each sample. Often forms were
obseryed which could not be identified to species or to genus. Abbreviated
descriptions were used to keep a record of these forms (e.g., Tunate cell,
b]ue-green.filament, Navicula #1). Diatom slides were examined using a
§tandqrd 11ght.m1croscope. 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
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 list with concentrations for individual species given by
sampling date. Results from the application of several indices are presented
(Nygaard's Trophic State, Palmer's Organic Pollution, and species diversity
and abundance). Fach 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 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 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 Fuglena gracilis 1
Cyclotella 1 Fuglena viridis 6
Euglena 5 Gomphonema parvulum 1
Gomphonema 1 Melosira varians 2
Lepocinclis 1 Navicula cryptocephala 1
Melosira 1 Nitzschia acicularis 1
Micractinium 1 Nitzschia palea 5
Navicula 3 Oscillatoria chlorina 2
Nitzschia 3 Oscillatoria limosa 4
Oscillatoria 5 Oscillatoria princeps 1
Pandorina 1 Oscillatoria putrida 1
Phacus 2 Oscillatoria tenuis 4
Phormidium 1 Pandorina morum 3
Scenedesmus 4 Scenedesmus quadricauda 4
Stigeoclionium 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
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 formu]ag
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 o= P, 1ogx P.
i=1

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

taxon; N is the total number of individuals per 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 Tittle 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 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 logs S
(Pielou 1966), while the minimum diversity (MinH), was estimated from the

formula:
- . S-1 1- N-(5-1) N - (S-1)
MinH = - = 1og2 N N Tog2 i

The total diversity (D) was calculated from HN (Pielou
ix B are L (the mean number of individuals per
the number of individuals per milliliter of the

given by Zand (1976).
1966). Also given in Append
taxa per milliliter) and K (
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:

RJ" = MaxH-MinH
given by Zand (1976). Zand suggests that RJ be used as a substitute for both
iven by Wilhm and Dorris (1968). As pointed

J and the redundancy expression gi ‘ .
ion given by Wilhm and Dorris does not

out by Zand, the redundancy expressi . Ty r
tended to show, i.e., the position of H in the

properly express what it is in .
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.

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 "hits", i.e., in logarithms to base 2. Zand points
out that the diversity index in sits per individual is a normalized number
ranging from 1 for the most evenly distributed samples to 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
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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 numerical?y equivalent to J, the evenness component for the
Shannon-Wiener formula.

SPECIES OCCURRENCE AND ABUNDANCE

The alphabetic phytoplankton species Tist 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 LIST FOR THE STATE OF IDAHO
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Achnanthes lanceolata
Actinastrum hantzschii

V. fluviatile
Amphora ovalis

V. affinis
Anabaena f1oe-aquae
Ankistrodesmus faleatus
Ankistrodesmus falecatus

V. acicularis
Ankistrodesmus falecatus

v. mirabilis
Aphanizanenon flos-aquae
Aphanocapsa delicatissima
Aphanocapsa elachista
Aphanothece
Arthrodesmus
Asterionella formosa
Bulbochaete
Campyl odiecus
Ceratium hirundinella
Ceratium hirmndinella

f. scotticum
Chlamydomonas
Chroococeus Limmeticus
Closterium ehrenbergii

f. magnum
Cocconeis placentula
Cocconeis placentula

V. Llineata
Coelastrum microporum
Coelastrum reticulatum
Coel osphaerium kuetzingianum
Coel osphaerium naegelianum
Coel osphaerium pallidum
Cosmarium
Crucigenia apiculata
Crucigenia quadrata
Crucigenia rectangularis
Crucigenia tetrapedia
Cryptomonas erosa
Cryptomonas marssonii
Cryptomonas reflexa
Cyclotella meneghiniana
Cymatopleura elliptica
Cymbella eistula
Cymbella mexicana
Cymbella minuta

V. 8ilestiaca
Cymbella muelleri
Dactylococeopsis
Desmidium swartzii
Diatoma el ongatum

13

Diatama vulgare

Dietyosphaerium pul chellum

Dinobryon bavaricum
Dinobryon cylindricum
Dinobmwyon divergens
Dinobryon sertularia
Dinobrnyon soctale

V. americanum
Diploneis elliptica
Diploneie oblongella
Elakatothrix
Epithemia sorex
Epithemia turgida
Fuastrum
Eudorina elegans
Euglena
Eunotia flexuosa
Eunotia incisa
Eunotia indica
Eunotia serra

V. diadema
Fragilaria brevistriata
Fragilaria capucina

V. mesolepta
Fragilaria econst ruens
Fragilaria erotonensis
Fragilaria intermedia
Fragilaria leptostauron
Fragilaria virescens
Frustul ia
Glenodinium gymodinium
Glenodinium lamickt
Glenodinium oeulatum
Gomphonema acuminatum
Gomphonema acuminatum

V. pusilla
Gomphonema augur
Gomphonema olivaceum
Gomphonema parvulum
Gomphonema truncatum
Gymmodinium albulum
Gy rosigma
Hantaschia amphioxys
Hapal osiphon
Kirchneriella lunaris
Lyngbya
Mallomonas acaroides
Melosira distans
Melosira granulata
Melosira granulata

v. angustissima
Melosira italica



Melosira varians
Meridion circulare
Merismopedia glauca
Merismopedia minima
Merismopedia tenuissima
Micrasterias apiculata
V. fimbriata

Micrasterias radiata
Mierochaete
Mierocystis aeruginosa
Microcystis incerta
Mouge ot ia
Navicula aurora
Navieula cuepidata
Navieula radiosa
Neidium hiteheockii
Nitzschia acicularis
Nitzschia tryblionella

v. Levidensis
Nitzschia vemicularis
Oedogonium
Ooeystis
Oscillatoria Linmetica
Pandorina movum
Pediastrum boryanum
Pediastrum duplex

V. celathratum
Pediastrum duplex

V. reticulatum
Pediastrum obtusum
Pediastrum tetras
Pediastrum tetras

V. tetraodon
Peridinium quadridens
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Peridinium umbonatum
Peritdinium willet
Pinnularia mesolepta
Pinnularia viridis
Rhizosolenia
Rhoicoephenia
Rhovalodia gibba
Seenedesmus abundans
Seenedesmus bijuga
Scenedesmus dentieculatus
Seenedeemus dimorphus
Seenedesmus quadricauda
Sehroederia setigera
Sphaerocy stis schroeteri
Spirogyra
Staurastrum tetracerum
Stauroneis anceps

f. linearis
Stephanodiscus astraea

V. minutula
Stephanodiscus niagarae
Surirella
Synedra delicatissima
Synedra ulna
Tabellaria fenestrata
Tetradesmus wisconsinense
Tetraedron caudatum
Tetraedron caudatum

V. longiepinum
Tetraedron Lobul atum
Tetraed ron minimum
Trachel anonas volvocina
Ulothrix tenerrima



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 #1, FLAGELLATE, FLAGELLATES, MICROCYSTIS INCERTA ?,
CHLOROPHYTAN COCCOID CELLED COLONY). When species determinations were not
possible, symbols or descriptive phrases were used to separate taxa for
enumeration purposes. Each name on a list, however, represents a unique
species different from any other name on the same Tist, 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-Take basis; therefore NAVICULA #2 from lake ‘A cannot
be compared to NAVICULA #2 from lake B. Pluralized categories (e.g.,
FLAGELLATES, CENTRIC DIATOMS, SPP.) were used for counting purposes when taxa
could not be properly differentiated on the counting chamber.
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LAKE NAMEg AMERICAN FALLS RES,
STORET NUMBER! 1601

NYGAARD TROPHIC STATE INDICES

DATE 05 1S 75 08 05 7% 09 18 78

MYXOPHYCEAN 01/0 E n3/0 E 1,00 E
CRLOROPHYCEAN 01/0 E 01/0 E 4,00 E
EUGLENOFHYTE 0,50 E 0704 ? 0,20 ?
RIATOM 0,20 ? 0,14 ? 0,37 E
COMPOUND 06/0 E 06/0 K 9,00 E

PALMER'S ORGANIC POLLUTION INDICES
DATE 0% 15 7% O0Rf 0% 75 09 18 7%

GENUS 06 04 04
S8PFCIES 01 00 02

EPECIFS DIVERSITY AND ABUNDANCE INDICES
DATE 0% 15 7% 08 0% 75 09 18 75

AVERAGE DIVERSITY H 2,85 1,70 2,2%

NUMBER OF TAXA 8 26,0V 24,00 22,00

NUMBER OUF SBRAWPLES COMPOSITED M 5,00 5,70 %,00
MAXIMUM DIVEREITY MAXH 4,70 4,58 4,46

MINIMUM DIVERSITY MINH 0,04 0,08 0,18

TOTAL DIVERBITY D 2684R,95 10499,7. 3800,29%

TOTAL NUMdeR OF INDIVIDUALS/ML N 10529,00 6176,00 1689,00
EVENNESS CQMPONEN?Y J 0,54 0,37 0,50

RELATIVE EVENNESS RJ 0,54 0,37 0,49

MEAN NUMBER OF INDIVIDUALSB/TAXA L 404,96 257,33 76,77
NUMBER/ML OF MOST ARUNDANT TAXON K 4856,00 3684,00 74%,00
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LAKE NAME: AMERICAN FALLS RES, CONTINUED
STORET NUMBER: 1601

08 15 7% _oe 03 13 0918 78
1 ALGAL L ALEAL 8 ALGAL
t uNITs | UNITS | UNITS
TAXA FORM 18 AC PER ML, |8 $C PER ML (8 &C PER WL
ACTINABTRUM HANTIRCHTT 11 ! [ 1 1! [} |
vV, FLUYIATILE ceL 3| ] [ | L t ) ST
ANARAENA L 1 l It 1 ) S ] ]
ANKIBTRODESMUB CEL t 11,0 102 1} 1 [ | ] ]
APHANIZOMENON FLNS=AQUA® FIL 1 | 11189,71 3684  11144,1) 748 |
ASTERIONKELLA FORMOSA CEL  12120,41 2147 { | t,71 104 1| 1 !
CERATIUM HIRUNDINKLLA 11 | [} ! [ ] t
F. SCOTTICUM CEL 1| 1 Vo 1 tt ! |
CHRONMONAS 7 CEL 0 115,71 1227 1§ 1,71 104  180120,61 340 |
CLOSTERIUM CEL || | il ] it ] x|
COCCONELS cen 4 ! [ ] X 11 i |
COFLASTRUM ceL o 1 11 | X 1 { t
CRYPTOMONAS ceL 11 2,9 107 1 ! X o0 1 !
CRYPTOMONAS MARSSONIT ceL t ] t | 12014,7F 248 |
CYCLUTELLA CEL  11]146,1] 4RSE | | | 1t 1 ]
CYCLOTELLA MENEGHINIANA ceL 1| 1 t ! ! 118,91 [ 1
CYMATOPLEURA CEL 1 | 1,04 102 1} | 1! ! !
CYMRELLA §1 ceL 1| ! [ 1 X 1t | !
CYMBELLA #2 ceL 1) ] [ 1 1 | |
CYMBELLA »3 cey )| 1 L S ] 1 X ot ! !
CYMBELLA $SPP, cEL 1 | 1,8 183 18} 2,50 156 | } ] ]
DACTYLOCOCCNPSIS (LI 1 1 ! L | i \
DIATUMA ELUNGRTUM (£ P T I O 3 102 1 1 (N ] !
DIATOMA VULGARE CEL 131 4,44 460 [ | ] x [ ) } X 1
DINOBRYON SERTULAPYA cEL )| 1 } S ! 11 ! 1
EIGCLENA ceL 1 ! x 1 1 1 ' x
FRAGILARIA o CeL 11 ! X 11 ] 11 [] 1
FRAGILARIA 12 cen 1 1 X1 ] 11 ! t
FRAGILARIA BREVISTRIATA (o] T | ! [ t 191 8,00 149
FRAGILARIA CRUTUMINRIB ceL 1| ! 12024,41 1808 | | | | S
FRAGILARIA LFPTNSTAURUN CEL 1 1 11 [} X 11 ) !
FRAGILARIA 8PP, CEL 1 1| 0,51 s1 [ ] (] 1 t
GLENODINIUM LOMNICKI CEL 1! i 11 | [ t | S|
GOMPHONEMA [ { ! } S ! x 11 | | S
GOMPHONEMA PRAVHLIM CEL 11 1 [ | ] X t 1 i [}
CYMNODINIUM ALBULUM CEL 111,01 102 [ 3] 1 1 [} I
WELOBIRA cEL 1| 1 Pt { 11 | x|
KELOSIRA CRANULATA cEL  f ! 138 6,70 48 11 | !
MELOSIRA VARIANS ciL 1) 1 X (B} \ (3] [} |
MICROCYSTIS INCEARTA enn [ 1 x It | [ [} |
FAYICULA CEL 1 1 t X ! 141 3,01 so |
NAVICULA #1 erL 1 ! [ 1 x ! $ |
NAVICULA 92 CEL ! ! 1 11 1 L | |
NAVICULA #3 CEL & | 1 t! ] x 1! ! |
NAVICULA 8PP, [ 1 14y 3,4 200t 1 1 |
NITZBCHIA ceL 1 ) 1 X ot 1 [ i |
NITZECHIA ACICULARIS cEL 41 2,9p 307 {1 1 [ ! |
NITEZSCHIA TRYSLIONELLA t 1 1 11 1 11 1 |
Vv, LEVIDENSIS [ 3 ] ! X 11 1 [ ! |
MTIT2BCHTA VERMICHLARTS CEL 18 1,51 153 1} ! [} | !
00CYSTIS cot g ! 1 11 ] (B 1Y ] L1
PEDIASTRUM DUPLEX 14 1 11 t 1 [} |
¥, CLATHRATUM coL 1| ! 11 1 1 ! LI
PINNULARIA NESOLEFTA CEL ! | | 14 ] [} [} 1
RHOICOBPHENTA ceL 11 1 N 1 Xt 1 1
BCENEDESMUS QUADRICAUNA coL |} | Pl 1 N 1 | G|
STEPHANODIACUS CEL 1 | 1,91 206 || ] x 1) [ L S}
SURIRELLA CEL 14t 2,4 %6 ] [ | | S
SYNEDRA ULNA (<] X 1 (I} 1 11 ! X |
TOPAL 10822 6178 1509
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LAKE NAMER CASCADE LAKY

STORET NUMREP: 1602

NYGAARRD TROPHIC STATE INDICES

DATE 06 04 7% 08 01 7% 09 16 78

MYXOPHYCEAN 0/0 O 1,00 E 1,00 E

CHLOROPHYCEAN 03/0 £ 0,75 £ 0/03 O

EUGLENOPHYTE 0/03 ? 0/07 ? 0,33 £

DIATOM 0,29 ? 0,67 E 0.67 E

COMPOUND 08/0 E 2,28 E 2,00 £

PALMFR'S ORGANIC POLLUTION INDICES

DATE 06 04 75 0B 01 75 09 16 7S

GENUS 06 02 01

S8PECIER 0o 00 00

S8PECIES DIVERSITY AND ABUNDANCE INDICES

DATE 06 04 7% 08 0t 7% 09 16 75

AVFRAGE DIVERBITY H 1,62 2,27 2,07

NUKBER OF TAXA s 18,00 23,00 18,00

NUMBER 0OF SAMPLES COMPOBITED M 5.00 5,00 5,00
MAXIMUM DIVERSITY MAXH 3,91 4,92 4,17

MINIMUM DIVERSITY MINH 0,03 0,10 0,12

TOTAL DIVERSITY D 11764,44 6412,75 3717.72

TOTAL NUMBER OF INDIVIDUALB/ML N 7262,00 2825,00 1796,00
EVENNESS COMPONENT J 0,41 0.50 0,50

RELATIVE EVENNESS RJ 0,41 0,50 0,49

MEAN NUMBER OF INDIVIDUALS/TAXA L 484,13 122,83 99,78
NUMBER/ML OF MOST ABUNDANT TAXON K 5069,00 1206,00 979,00
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LAKE NAME3 CASCADE LAXE CONTINUED
STORET NUMBER1 1602

08 04 78 oA 01 78 09 16 718

] ALGAL | ALGAL 1 ALGAL

) UNITS ) UNITS | UNITS

TAXA FOaM |8  AC PE" ML IS &C PER ML IS8 8C PER ML
ANARAENA (237 [ 4 1 | X [ ) X !
ANABAENA FLOS~AQUAE FIL ) [} 1t 1 b [ ] t
AMK13TRODESMUS FALCATUS [ | [ 1 [} § !
V. ACICULARIS cEL ) 1 0,84 L LI | 1 11 ] 1
APAANLIZUMLNUN FLOS~AQUAR FIL 1 | 12129, 027 11184,8¢ 979 |
APHANOTHECE coL )t t 11 3,6) 103 [ ] t 1
ASTERIONELLA FORMOSA CEL  }1169,81 5069 14} 3,61 103 12,3 " 1
CENTR{C DIATUM cEL | § 2,1t 1851 11 1 (IR ! 1
CERATIUM WIRUNDINFLT,A CEL 1 18 It 11 ! X 1t ] S
CHLOROPHYTAN CNCCOID CFLL CEL 1 | t 11 1 X i1 ] |
CHROCMONAS ? CEL [ ] 11 4.9 130 11 4,64 82 [}
COELUSPHAYRIUM NAEGELIANUM coL |t | (] 1 1 ] ) S|
CUSMANTIUM #i ceL [} 1 11! 1 X [ ! X [}
COSBMARIUM 82 CEL | | 1 [ 1 X [ ] 1
CRYPTOMONAS CEL 151 1,6] 11) 1t | 141 9,81 16) 1
CRYPTOMONAS EROSA CEL {1} 1 L1 2,41 69  1)It1,41 206 |
CRYPTOMONAS MARBRDNII cEL 1| 1 151 2,4 69 1 [} |
CRYPTOMDNAS REFLFXA cEL L1 1,01 76 [} 1 11 ! [}
DICTYNSPHAERIUM cov |t 1 Xt 1 [} ' i
DINOBRYON DIVERGEHNS CEL 12112,0) 870 [ ] 1 X [ I } t H
EUDORINA ELEGANS coL 11 ! 11 | ) S A | i X
EUGLENA CEL I} 1 13 | (] i X 1
FRAGILARIA CEL | | ! X 1 1 [ ] i [}
FRAGILARIA ? cer, 4| ] 11 1 11 ] | S
FRAGILARIA CROTONENSIS crL 11 1.6] 112 11142,71 1206 12113,81 248 [}
MELUBIRA GRANULATA ceEL |t ] [} t [R] i LS |
MELOSIRA GRANULATA [ ] ] (I} 1 (3] 1 [}
¥, ANGUSTISBINMA ceL ) | [ 1 I8l 4,6} L S|
MELORIRA ITALICA CEL 131 2,1) 158 131 9,0 276 114 1 ]
NMAVICULA [ 1 [} [ | L S | [} |}
NITISCHIA crL 1§ 1,00 % 1! t 11 [} ]
nOCYSTIS coL 1 1 1l t X 11 ] !
PEDIASTRUK BURYANUM coL 11 1 X [} ] X [ | i !
SPHAEROCYRTIS SCHROETER] coL  } 1 ] 111,21 34 (I} [} |
STATOSPORET CEL (] ] 11 1 [ | ] X !
STAURASTRUM CEL | } 1 t 1 | L |
STAURASTRUM 91 ceL |t | 14 ! X 1 ! X 1
STAURABTRUM #2 cEL |} 1 [ | X 14 1 [}
ATAURONEIS ANCEPS 11 ! 11 1 11 $ |
. LINEARIS (- AR 1 X 1 1 [ 1 [}
STEPHANODISCUS cel, |1 ! (] 1 x 1 ] !
SYNEDRA cTL | ¢ ! | S A 1 [ ] ]
SYNEDRA #1 CEL  14i 8,3 kK0S | | 1 (I ] i i

TOTAL 7262 1928 1796
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LAXE NAME: COEUR D'ALENE
STURET NUMBERS 1603

NYGAARD TROPHIC STATE INDICES

DATE 04 04 7% 07 22 715 Q9 09 78
MYXOPHYCEAY o/ @ 0370 E 3,00 E
CHLOPOPHYCEAR 0/0 O 04/0 E 3,00 E
EUGLFNOPHYTE 0/0 ? 0707 7 0/06 ?
DIATOM 0,57 E 0,75 E 0,40 E
COMPOUND 04/0 E 10/0 E 8,00 E

PALMER'S ORGAN(C POLLUTION INDICES
DATE 04 04 75 07 22 75 09 09 78

GFENUS 03 04 00
SPECIES 00 00 00

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 04 04 75 07 22 75 09 09 75

AVERAGE DIVERSITY H 0,70 2,98 2,18

NUMBER OF TAXA 8 13,00 17,00 18,00

NUMBER OF SAMPLES COMPOSITED M 7.00 2,00 8,00
NAXIMUM DIVERSITY MAXH 3,70 4,09 4,17

MINIMUM DIVERSITY MINH 0,02 0,13 0,16

TUTAL DIVERBITY D 745%,70 4%20,66 2728%,00

TOTAL NUMBER OF INDYVIDUALS/ML N 106%1,00 1%17,00 1250,00
EVENNESS COMPONENT J 0,19 0,73 0,52

RELATIVE EVENNESS RJ 0,19 0,72 0,51

MEAN NUMBER NF TNDIVIDUALS/TAXA L 019,314 89,24 69,44
NUMBER/ML OF MOBT RBUNDANT TAXON K 9%09,00 350,00 471,00
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LARE NAME) COEUR D'ALENE CONTINUVED
STORET NUXNREP) 1603

o4 D4 7S 81 22 18 9 h% 7§
] ALGAL | ALGAL | ALGAL
H uNzrs 1 yarry  J UNITE

TN TORM 18  &C FER NL !8 &C PER WL 31¥ kC PER ML
ARNBRENR FiL I 1 138,40 23 1} ) 1
ANABAENA €1 fiL t! ] [ i 11 ] I
AWKISTRODEANUA FALCATUS [} 1 1! 1 [ ] I

¥, MIRABILIA CEL i1 ! 1t 2,61 39 1! ] 1
APHANTZOMENON (41 ] ! 1 | 12137,71 4N 1
APHANITOMENON FLUS-AOURE rre It t 12517.%4 272 t ! ] i
APHANOTHECE cor 1 1 1} ] 11 t,9¢ 24 1
MIERIDNELLA FORNONR cen i M el s92 1} } ¥ 11 t B |
CERATIUN HIRUNDINELLA ceL 11 ! 11 1 111 1.9 M 1
CHLORGPHYTAN FYLAMENT rre 1 { 11 i 11,9 24}
CHROONONAS 7 CEL 1 ! 1 111, ur 11 ] 1
CRYPYOMNINAS (441 [ Y ¥ 12 151 8.4} 79 11 ! ¢
CRYPTOMONAE EROSA cilL [ ] | 11 l 131 9,41 11e 3
DINOBAYAN NIVFRGENS cLL it i 1! ] x [N ] i t
PRAGILARIL CRDTONENRIS £eL 141 0,1) L.1) P4517.98 m 14 ] H )
GUMPHNNEMS cLE 4l 0,4 @2 i t [ ] !
GYMNODINIUM [J 1 A ] 1 o1 1 [ 1 |
MELOSIRA DISTARS CEL  I5i 0.8} a8 11 2.61 w1} ! ]
MELOSIRA ITALICK CEL [Lise, 31 9%09 11123.,11] 150 11 2.0 47 I
YERIDIUN CIRCULARE 1 49 tt H x [ ] 11 ¥ $
MOUGENTIA CtL [ 1 I3 } 111,91 i ']
ORCILLATORIA L (K] 1 Pt 28! » L ] 3 I
PEDIASTAUN TATRAS con ]| ! |} ] x 51 i 1
PHIEOBOLENIA cer 1 d t x 11 2.8 ¥y ! 1 ]
BCENEDESHUS co 1 ( 11 1 bt ] L)
SCENEDESMUS DINORPHUS cor 1 ! 1 1 | SN | ] I
SCENEDESMUS QUADRICATINA coL 11 1 1l 2.8 £ L) [ i ]
SCHROEDERIA BETIGERA CEL i1 i [ [ 1! ] X !
SPHAERDCYSTIA ACHROETERT coL I3 f [} 1 P i LI |
STAURASTAUM CEL (3 } 1 i1 I [ 1 x ]
STLPNANODIBCUS WIAGARAE ceL 1) | L S | ] [ | ]
BSTEPHANCDIECUS NTAGARAE ¥ cIlL Pt ] [ I [ t x 1
SYMRORR &1 [ I/ | 1 [ ] [ £ 1
SYNFDAS 87 CEL I} 1 | S I L S | f ]
BYNEDHA DELICATIASTHA CEL B} .80 3% | § 1 | H
BYNLDRA ULNA cEL | 1 [ t 141 3,44 41 |
TABELLSRIA FENFATRATA cEL L 1 o1 1 X 11137,78 4Tt 1

TOTAL 10884 1817 [+-L1]
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LAKE NAMEt DWORSHAK RES,
S8TORET NUMBER: 1604

NYGAARD TROPHIC STATE INDICES

DATE 04 N7 75 07 23 75 09 11 78

MYXOPHYCEAN c2/0 0s/0 ® 4,00 E
CHILNROPHYCFEAN 01/0 ® C3i/’70 E 2,00 E
EUGLENOPHYTE 0/03 7 0/04 7 0706 7
DTaTOM 0,33 F 1,00 ¥ 0,50 £
COMPOUND 04/0 E 0670 E 8,00 £

PALMFR'S ORGANIC POLLUTION INDICES
DATE 04 07 75 07 23 75 09 11 7S

GEXNUS 01 02 01
SPECIES 00 n3 00

SPECIFS DIVERSITY AND ABUNDANCE INDICES

DATE 04 ©7 75 07 23 7% 09 131 73

AVERAGE DIVERSITY H 1,06 1,73 2,06

NUMBER OF TAXA s 10,00 11,00 18,00

NUMBER OFf SAMPLES COMPUORITED L | 5,00 5,00 5,00
MAXIMUM DIVERSITY MAXH 3,32 3.46 4,17

MINIMUM DIVERSITY MINKH 0,089 0,16 0,189

TaTAal. DIVERSITY 0 1464,92 1155,64 2292,49

TOTAL NUMBER OF INDIVIDUALS/ML N 1382,00 668,00 1108,00
FYENNFS8 COMPONENT J 0,32 0,50 0,49

RELATIVE EVENNESS RJ 0,34 0,48 0,49

MEAN NUMBER OF INDIVIDUALS/TAXA L 138,20 60,73 61,56
NUMBER/ML OF MDST ABUNDANT TAXON K 1036,00 286,00 579,00
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LAKE NAME; DNORSHAK RES, CORTINUED
STORET NUMBERt 1604

04 07 718 07 23 18 09 1t 78

1 ALGAL ) ALGAL 1 ALGAL |}

' UNITS |} UNITS 1 unirs |
TAXA FORN {8 &C PEIR ML |8 &C PER ML I8 8C PER ML
ANABAENA rie 1| [} [ 1 x 1 [} X 1
ANKISTRODESMUS FALCATUSR [N | 11 1 [ ) ]
¥, ACICULARIS CEL il ] 14114,21 98 | ] ]
ANKISTRODESMUS FALCATUS [} i 1! ! [} i i
V. WIRARILIS CeL 11 | 11 { 1) 4.8 -48 i
APHANIZUMENUN FLOB<AUUAL riL [ ! [} 1 131 8,71 96 t
APHANGTHECE coL 11 ! 1t 1 1t [} | S
ASTERIONELLA FORMISA ceL [ ! X 1 ] X 141 4,31 [] |
CHRUOMONAS 7 CEL  13113,9 192 1 | ! 151 4,31 [T
COELDSPHAERIUM KUETZINGIANUM cor ! | [ ! 11182, 8719 )
CRYPTUMONAS cEL tagig, 1 154 [} 1} [ 3] ! 3
CRYPTAMONAS ER0NSA cEL 1} | 11! f x 11 [} P S
DINUBRYON DIVERGENS cEL 1 I 1 | 1§ 4.8 48 [}
FUDORINA ELEGANS coL [ ] ) S A ! X [} ] b S
FRAGILARIA CROTONENSIS cEL [ ! [ I 14 ] X {
GLENODINIUM cen, i i [ | [ ! x
GYRDS1GMA cEn [} i 1 1 t i ] X 1
MALLOMONAS ACARDIDES ceL 1! [} 12142.0] 288 t ] [}
MELOSIRA DISTANS cEL  j1118,0) 1036 | | [} x 12121,08 241 1
MELOSIRA GRANULATA [} I [ ! [} [} !
V, ANGUSTISEINA ceL 11 ] 131 7.28 48 (B i X )
NITZ8CHIA CEL [} [} X [ I [ [} {
DOCYSTIS coL (] ] X j1188,91 139 (] t ]
OSCILLATORYA ¢4 FIL 10 { X ] 11 | [}
OSCILLATORIA 02 rIL 11 | X [ 1 [ ] ]
PENNATE DIATOM (447 1l I 1 [} [ I X !
SCENEDESNMUA BIJUGA cou [ | 11 | 1) ] X {
SPHAEROCYSTIS SCHROETERL coL t 1 t [} X 1t t [}
STAURASTRUM CEL 11 ] [ 1 [ I X !
BYNEDRA ceL 1l 1 1! 1 x [} ] 1}
TAREULARIA FENFSTRATA ceL 1| ) ) S I 1 11 } |
TOTAL 1382 (1)) 1109
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LAKE NAME: HAUBER LAKE
STORET NUMBER: 1608

DATE

MYXOPHYCEAN
CHLOROPHYCEAN
CUGLENOPHYTE
DIATOM
COMPFOUND

DATE

GENUS
8PECIES

PALMER'S

NYGAARD TROPHIC STATE INDICES

06 03 78

01/0
02/0
0/03
0,2%
04/0

Mwmmm

06 03 7%

0s
03

07 23 75

3,00
3,00
0/06
0,80
7.00

TmamEE

07 23 78

00
00

09 10 718

06/0
0270
0,12
1,00
1270

™M~ M

09 10 78

11
00

10 23 7%

00/0
01/0
0/09
0,33
10/0

Mamenam™

ORGANIC POLLUTION INDICES

10 23 78

01
00

BPECIES DIVERSITY AND ABUNDANCE INDICES

DATE

AVERAGE DIVEPSITY H

NUMBER OF TAXA 8

NUMBER OF SAMPLES COMPOSITED L
MAXIMUM DIVERSITY MAXH

MINIMUM DIVERBITY MINH

TOTAL DIVERBITY D

TOTAL NUMBER OF INDIVIDUALS/ML N
EVENNEARS COMPONENT J

RELATIVE EVENNESS RJ

MEAN NUMBER OF INDIVIDUALS/TAXA L
NUMBER/ML OF MOST ABUNDANT TAXON K

24

06 03 758

2,12
14,00
2,00
3,81
0.19
1621,00
1¢8,00
0,56
0,54
54,64
306,00

07 23 78

2,62
14,00
2,00
1,984
0.18
2040,98
779,00
0,69
0,68
55,64
260,00

09 10 78

2,58
22,00
2,00
4,46
0,07
10860,45%
42%9,00
0,87
0,87
193,59
222%,00

10 23 78

2,62
19,00
2,00
4.28
0,23
2274,16
868,00
0,62
0,60
48,48
186,00



LAKE MAME) MAUSER LAWF CANTINUED
BTORET NUMRER: 1608

06 03 7S . oY 23 7% 09 10 78 10 23 78
' ALGAL 1 ALGAL I ALGAL ALGAL )
UNITS | uNITS | uriTs | uriTs g
TAXA FORM 18 8C PER ML S 8C_PFR ML I8 AC PER ML IS 8C PEIR NL |
AMABAENA 81 FIL ) 1 [T 31 1t 1 [ 1 L ]
ANABAENA 92 Lt t t 1 1 11 [} X 1) | | S
ANKISTRODESAMUS FALCATUS [} 1 [} ] 11 ] [ 1 1
V., ACICULMRIS CEL  J3120,01 153 | | 4,7) 37 1t 1 [ } 1
ANKISTRODESMUS FALCATUS 11 | 11 1 11 [ [ [} [}
V. MIRABILIS cet 13 ] x (B ] ] 14 [} 11 ! ]
APHANYZOMENON FLOS=AQUAE ceL 1t 1 11 6,7 3 182,21 2228 ¢t o | !
BPHANOCAPBEA OELICATIESIMA corL 1| ! [ 1 112, L1 ] | 1
APHANOTHECE coL 1 ! [N ! X t 1 ] 11 1 1
ASTERIONELLA FORMOSA cEL 11! 1 X121 9,91 ¢ 10 1 X 11 ! ]
cELL CIL  i4112,0} 92 1 ] 1 1 11 1 [}
CERATIUM HIRUNDINELLA [ 1 PR | 1 11 ] X 4t I | I I I ]
CHLAMYDOMONAS cer 11 1 [ | 151 4,41 109 |} | !
CHLOROCDCCALEAN COLONY #9 coL 1! ! 11 1 L S A | [} [ [} |
CHLOROPHYTAN COLONY coL [} [} X (BN | [ ] 11 | ]
CHROOMONAS ? CEL | 1 I1S133,41 260 | ) 3,30 142 13121,8F tes |
COELOSPHAERTIM NAEGELIANUM cot, 11 t [} ] 11 [} X 11 [} X [}
CRYPTOMONAS CEL  12120,0F 18} | | | 1! 1 12114,3) 12¢
CRYPTOMONAS ERORA CEL  l1140,0] 306 4] 9,91 T4 1l ] X i%110,71 9
CRYPTOMONAS REFLEXA 7 CEL | ] | SN ] 11 ! [ ] ]
DINOBRYON DIVERGERS cer || ] 131 9,9 L I ] ] [ ] '
EUGLENA CEL 1 1 [ | 120 6,78 204 )} | |
FUAGELLATE CEL I | 1 11 | 112,21 L1 I ] x 1
FLAGELLATE o1 ceL 11 [} L 1 11 1,14 47 [} [} [}
FRAGILARIA CROTONENSIS ceL 1 ! (] | [ [} [} 1 x|
LYNGBYA [ S I | 1 L SR I | | [ ) [N | [
MALLOMONAS ceL 11 ] Pt [} Ll t.11 LY} 1174 62 1
MALLOMONAS ACARDIDES ceL 4t i X 11 ] [ [} [ N x
MELOEIPS GPANULAT) [ ] 1 [ ! 11 ] [ ] [}
¥V, ANGUSTISSIMA CEL 11 t (3] 3 131 6,71 204 (IR | ]
NELOBINA ITALICA ceL i ] | S | ] X 14112,21  s21 121,40 tes
MICROCYSTIB AERUGINNSA coL || ] [} ! [ | 11 ! | I
WAVICULA AURORA [ 3 7 t [ | [} 1 1 | LI
NITZSCHIA CEL  I8] 8,4} 61 1 1 1 1 1 | |
oocysris [ { ] 1 t ] (] 1 | S| ! 1
0SCILUATORIA rm 1 1 1 ] 1 | X 11 ..l n 1
OSCILLATORIA ? L 4 ' [} ! [} [} L S | | [
DSCILLATORIA ¢} FIL 1 1 I ] t 4 ] 14 | x
OBCILLATURIA 82 Lt ! 1 11 ] 11 [} ' ! X
PENNATE DYATOM ceL ) I 11 ! 14 .11 a7 l !
PHORMIDIUN FRIGIDUM 7 FiL 4o ) 1 1 14 1 (] 1 LI
SCHROEDERIA SETIGEnA CEL 1 | | 1 1 11 1.8 47 14123, 4} 108 1
SPHAFROCYSTIS SCHRAFTER] coL | ! 1 i x 1 1 (] | !
STAURASTRUM et g ' ') 1 X 11 1 1 | '
STSPHANNDISCUS ery, | 1§ 1 11 1 11t 4 [ ! [
SYNEDRA CYCLOPUM ? cEL L | | ] ] il 1 [ | :
TABELLARIA FENESTHATA ceL [} ! X 11123,91 106 11 4,41 199 1t [} X
TOTAL 748 179 €289 L]
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LAKE NAMEt HAYDEN LAKE
STORET NUMBERS 1606

NYGAARD TROPHIC BTATE INDICES

DATE 04 04 75 07 23 75 09 10 78

MYXOPHYCEAN 0/0 © 02/0 E 4,00 £
CHLOROPHYCEAN 02/0 E 02/0 E 1,00 E
EUGLENOPHYTE 0702 7 0/04 7 0/05 7
DIATOM 0,1 ? 0,33 & 0,25 ?
COMpOND 04/0 E 0%/0 E 6,00 E

PALMER'8 ORGANIC POLLUTION INDICES
DATE 04 04 75 07 23 75 09 10 7%

GENUS 04 01 00
SPECIES 03 00 00

SPECIES DIVEPSITY AND ABUNDANCE INDICES

DATE 04 04 7% 07 23 78 09 10 718

AVERAGE DIVERSBITY H 2,29 1,44 1,31

NUMRER NF TAXA ] 25,00 10,00 16,00

NUMBER OF SAMPLES COMPOSITED M 3,00 3,00 3,00
MAXIMUM DIVERSITY MAXH 4,64 3, 4,00

MITNIMUM DIVERSITY MINH .24 0,16 0,98

TOTAL DIVERSITY ) 2644,80 871,20 167,68

TOTAL NUMBER OF INDIVIDUALS/ML N 1160,060 608,00 128,00
FVENNESS COMPONENT J 0.49 0,4) 0.3)

RELATIVE EVENNESS rJ 0,47 0,41 0,11

MEAN NUMBER OF (NDIVIDUALS/TAXA L 45,49 €0,%0 8,00
NUMBER/ML OF MOST ABUNDANT TAXON K %10,00 333,00 80,00
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La¥E NaMEs HAYDEN LAKS CONTINUED
S8YORET NUMBER) 1606

04 04 75 .07 23 18 09 10 78

] ALGAL ALGAL ALGAL

1 UNITS | UNITS | UNITS

TAXA FORK 18 aC PER HL |3 8C_PER ML |83 8C PER ML
AMPHORA CEL [ S} ] X 1 [} 1 ! |
RNABAERA FIL LY ! 13] 8,0} 30 1} [} 1
ANABAENA o1 FIL | | ! 1 [ | SR ] ]
ANKISTRODESMUS FALCATUS CEL 1 I 9.7 113 144 5,0) 30 1| ] ]
ANKISTRODESMUS FALCATUS 1 1 [ t 1 ! ]
¥. ACICULARIS [ A | 1 Xt ] [ ) t
APHANIZONENON FLOS=AQUAE FIL 1| | [ 1 (I ] S
APHANOTHECE coL [ 3] [} 11 [} 13112,81 16 [}
ASTERIONELLA FORMOSA CEL  14114,7) 170 ] 1 | S 1 E S
CAMPYLODT SCUS CEL | | 2,4} 20 1| | 11 [} [}
CHLUROPHY AN COCCOID CELLED COLONY oL ) | ! [ 1 [ 1 ) S|
CHROOCNCCUS coL 1 [} [ ! (B ! ) S
CHRUOMONAS ? CEL | 1 [ 1 12128,01 | T I
€0CCOID CELLED COLONY coL L1 t 11 ] [ [} ) S
COCCONEIA PLACENTULA CEL 11} ] X 1 ] 11 ] |
COELOSPHAERIUM NAEGELIANIM cor 11 ] (] ] [ [} ) S|
CRUCIGENIA RECTANGULARIS coL 11 ] [ ! 11l i X i
CRYPTOMONAS ctL 1l | X [ \ X [N 1 )
CRYPTUMONAS EROSA ceL 1) ] 11 1 11 ] | S
CYCLOTELLA COMTA ? CEl 131 9,71 11) 11138,00 212 ) | 1 1
DIATOMA VULGARE CEL 1| | | S A | | [ t [}
DINUBRYON DIVERGENS CIL  12144,00 S10  2188,01 333 | | i x 1
DIPLONEIS OBLONGELLA CEL 1} 1 | S | \ [ i t
EPITHENIA TURGIOA cer 4o 1 | S A ) [ 1 ]
EUNOTIA INCISA CEL 11 ! X 1t ] 11 3 1
FRAGILARIA ceL 1) 1 ¢ (] 1 X 11 1 |
FRAGILARIA CRUTONENSIS cEL o t ] [ ] x 11 i ) |
GOMPHONEMA ACUMINATUM cEL 1| ] X 1 1 [ ] ]
HELOSIRA ITALICA Cry 1T, 198 [ ) ! 11 i [}
NAVICULA RADIOSA cen 1| ] x 1 [ [N | ]
HEIDTUN CEL 1! ] (] t [ { 1
NETDTUM HITCHCOCKIT ({3 A} t X 11 i [ I {
NITZSCHIA CEL 1 | ] X1 ! (] { ]
00CYSTIS ceL 1| i 11 v b S | [
PINNULARIA ceL 1) ] | S ) [} (3R [} [}
RHOPALODIA GIBBA ceL 4| ) X 1 | [ | !
SPONDYLOSIUN 7 ceL 1 1 [ | 1) 1 LS
STEPHANDDLISCUS ABTRAEA 11 1 1 1 [ [} [}
¥V, MINUTULA CEL | ] 1 [} ] 11162,51 [ L] 1
SURIRELLA cer 1 L S | 1 11 ! [
SYKEDRA cer 1t ! | S ] ! [} i |
TABELLARIA FENESTRATA CEL 181 2.4y 8 11 1 (B} [ x 1

10TAL 1160 608 129
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LAKE NAME: ISLAND PARK RES,
S8TORET NUMBER: 1607

NYGAARD TROPHIC STATE INDICES

DATE 07 30 7% 09 03 75 10 20 78

MYXOPHYCEAN 03/0 € 5,00 E 01/0 E
CHLOROPHYCEAN 0/0 0O 3,00 E o/0 O
EUGLENDPHYTE 0/03 7 0/08 ? 0/01 ?
DIATOM 0/0% ? 0,07 7 0,67 E
COMPQUND 03/0 E 9,00 E 03/0 €

PALMER'S ORGANIC POLLUTION INDICES
DATE 07 30 75 09 03 7% 10 20 75

GENUS 0% 00 01
SPECILS 00 00 00

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 07 30 78 09 03 7% 10 20 7S

AVERAGE DIVERSITY H 2,26 0.19 2,0t

NUMBER OF TAXA 8 11,00 29,00 9,00

NUMBER OF SAMPLES COMPOSITED M 3,00 3,00 3,00
MAXIMUM DIVERSITY MAXH 3.46 4,86 3,17

MINIMUM DIVERSITY MINH 0.12 0,11 0,06

TOTAL DIVERSITY D 2147,00 599,40 32%0,17
TOTAL NUMBER OF INDIVIDUALB/ML L] 9%0,00 3330,00 1617,00

EVENNESBS COMPONENT J 0,65 0,04 0,63
RELATIVE EVENNESS RJ 0,65 0,02 0,63
MEAN NUMBER OF INDIVIDUALS/TAXA L 86,36 114,83 179,67
NUMBER/ML OF MOST ABUNDANT TAXON K 454,00 3254,00 596,00
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LAKE NAMK: ISLAND PARK RLB;

STORET NUMBRRY 1807

TAXA

ACHNANTHES

AMPHORA

ANASAENA

APHANIZOMENON FLOS~AQUAR
ASTERIONELLA FORMOSA
CERATIUN HIRUNDINELLA
CHROOMNONAS 1}
CHRYSBOPHYTAN FLAGELLATE
COCCONEXS
COCLOSFHAERIUN PALLIDUN
CRYPTOMONAS
CRYPTONONAS MARSSONIT
CYANOPHYTAN FILAMENT
CYMATOPLEURA ELLIPTICA
EPITHEMIA TURGIDA
EUDORINA ELEGANS
FRAGILARIA

FRAGILARIA 4
FRAGILARIA CRUTONENSIS
GOMPHONEMA

GNNPHOREMA OLIVACEUNM
GYROSIGMA

MELOBIRA GRANULATA
MELUSIRA GRANULATA

V., ANGUSTISSIUA
MICROCYSTIS AERUGINOSA
MICROCYSTIS INCERTA
MOUGKOTIA
NAVICULA
NAVICULA o1
NAVICULA o2
NAVICULA CUSPIDATA
PENIASTRUM BORYANUM
PINNULANIA

SCHROEDERTIA SETIGERA
SPHAEKOCYSTIS SCHRORTER]
STAURASTRUNM
STAURONELS
SURIRLLLA
ULOTHRIX

TUTAL

CONTINUED

FORM

07 Y0 78

09 03 78

10 20 78

-

.

ALGAL
UNITS
_PER NI,

1
!

18 8C_ PER My

ALGAL
UNITS

1
)
1 L1

ALGAL
UNITs
PER ML

cEL
ot
riL
FIL
ce
CEL
CEL
CEL
CEL
coL
CEL
CEL
rIL
CLL
CEL
coL
CEL
CEL
CEL
CEL
CLL
CEL
CEL

CEL
coL
coL
rIL
cLL
CRL
[4 37
crL
coL
CtL
CEL
coL
CEL
CLL
CEL
rIL

~ -

[l

o

-
e =

- - = e G G S = S S Pn e G = G G G e G S G G S G G G = S G e = SR e G
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LAKE NAME) LAKE LOWELL
BTORET NUMBER! 1608

NYGAARD TROPHIC STATE INDICES

DATE 08 01 785 09 16 75

MYXOPHYCEAN 1,%0 ¢ 0,313 7
CHLOROPHYCEAR 6,00 E 2,67 €
EUGLENOPHYTE 0/1% ? 0/09 ?
DIATOM 0,60 E 0,60 E
COMPOUND 9,00 E 4,00 £

PALMER'S ORGANIC POLLUTION INDICES
DATE 08 01 78 09 16 7%

GENUS 01 03
SPECIEaS ¢o 03

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 08 01 7% 09 16 75

A¥ERAGE DIVERSITY H 1,29 0,88

NUKBER OF TAXA s 30,00 21,00

NUMBER OF SAMPLES COMPOSITED M 3,00 3,00
MAXIMUM DIVERRITY MAYH 4,91 4,39

MINIMUM DIVERSITY MINH 0,06 6,08

TOTAL DIVEREXITY D 9294,45 4992,08

TOTAL NUMBER OF INDIVIDUALSB/ML N 7205,00 5873,00
EVENNESS COMPONENT J 0,26 0,19

RELATIVE EVENNESS RJ 0,26 0.19

MEAN NUMBFR OF INDIVIDUALS/TRXA L 240,17 279,67
NUMBER/ML OF MOST ABUNDANT TAXON K 622,00 126,00
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LAKE NAME: LAKF LODWELL
STORET NUMBERI 31508

TAXA

ACHNANTHES LANCEOLATA
ANKISTRODESNUS FALCATUS

Vo ACICULARTS
APHANIZDMENON FLOS=AQUAE
ASTERIONELLA FDRMOSA
CERATIUM HIRUNDINTLLA
CHLAMYDOMONAS
CHROUMUNAS ?
CLOSTERIUM
COCLASTRUN MICROPORUM
CQELASTRIIN RETICULAZUN
COSMARIUM
CRUCIGENIA APICULATA
CRYPTOMUNAS FRDSA
CYCLOTELLA MENEGHINIANA
CYMBELLA
DICTYNSPHAERIUM PULCHELLUM
ELAKATOTHRIX
FRAGILARIA
FRAGIFI.ARIA CROTNNENSIS
K1RCHNERIELLA LUWARIS
MALLOMONAS
MZILDSIAA GRANULATA
MELOMIRA TTALICA
MELOSIRA VARIANS
MERINMOPEDIA MININA
NICRUCYSTIS INCERTA
NAVICULA
NITLACHIA 1
NITISCHIA ¢2
00oC18TlSs
PEDIASTRUM BORYANUM
PEDIASTRUM DUPLEX

Yo RETICULATUM
SCENEDLBMUS ABUNDANS
SCEKEDESNUS QUADRICAUDA
SCHROEDERIA SETIGERA
SEHAEROCYSTIIS SCHROLTEAL
BTAURABTRUM ¢3
STAURASTRUM 02
STEPHANNDTSCUS
STEPHANDDIBCUS NIAGARAE
S8YNLDRA

TOTAL

CONTINUED
ne 01 78 09 16 78
! ALGAL ALGAL |
! UNITS | UNITS |}
FOPM {5 oC PER KL {8 NC PER ML |
ceL 11 1 | S ] ]
11 | [ | t
(] 3 A [} L1 2.7 160 |
PIL ) 170,0] %622 12] 4,81 287 |
cEL 11 1 | S 1 !
ceL )t ! | S A | [} [}
ceL 11 0,2) 14 11 ] t
ceL 1) 1,28 [T 1 }
ckL 1} ] (3] i x|
cor | | ] x ] X 1
oL 11 0,21 16 14 1 X
ceL 1 1 144 1,01 107
coL 1 1 X 13 | ]
CEL 1t 0,9) 62 110,91 83 i
CEL 1 | 0,34 2 1) ! ]
ceL 4t 1 [ 1 x
coL  f | 0,2 1« 11 [} |
CEL (| 0,31 22 1 ] ]
CEL [ 1 | S O 1 t
CEL 1 | 2,91 208 1 ] X
coL 1) 1 | S A | ! [}
ceL 4 i X i1 | 1
cer 1 1 11807.31 si126 |
CEL  } 112,01 96} 1 ] 1
ceL |1 ! 11 1 x 1
coL )| 1 | S A | [} ]
coL 11 0,2] 1¢ 31 1 |
CcEL 11 ! 11 ) X )
CEL 1 | 1 (] 1 } S
eEL 4 [} [ 1 S|
coL 11 0,7} sS4 18] 1,0 107 |
coL 11 ] | 1 1
[} t 11 1 |
coL 11 ! | S 1 x 1
coL {1 0,21 [ A | [} !
coL, 11 ] 1 [ ) S|
CEL 1 1 1,14 L LI I ] ] x |
cow t 4 ] ¢ (3 ) t X !
cEL 8 ) { | S| ! S|
CEL [ [} X 14 1 )
ceL ¢t 1 131 0,9 L7 I
CEL L)1, 124 [ ] |
[ 1 L S | ! |
7208 8973
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LAKE NAME3 MAGIC RES,
S8TORET NUMBRER: 1600

NYGAARD TROPHIC ATATE INDICES

DATE 05 15 75 08 0% 7% 09 17 718

MYXOPHYCEAN 02/0 E 1,50 E 02/0 £
CHLOROPHYCEAN 0/0 © 0s02 0 0/0 0
EUGLENOPHYTE 0/02 ? 0/03 7 0/02 7
DIATOM 02/0 E 0.28 ? 2,00 E
COMPOUND 04/0 E 2,50 € 04/0 E

PALMER'S ORGANIC POLLUTION INDICES
DATE 05 15 7% 08 05 78 09 17 78

GFNUS 00 00 01
SPECIFS 00 00 00

APECIES DIVERSITY AND ABUNDANCE INDICES
DATE 0% 15 75 08 05 75 09 17 78

AVERAGE DIVERSITY H 0,62 2,60 0,07

NUMBER OF TAXA 8 R,00 18,00 8,00

NUMBER OF SAMPLES COMPOSITED M 3,00 3,00 3,00
MAXTMUM DIVERBITY MAXH 3.00 4.17 3,00

MINIMUM DIVERBITY MINH 0,02 0,40 0,02

TOTAL DIVERSITY D 2934,46 11258,80 367,77
TOTAL NUMBER OF INDIVIDUALS/ML N 4733,00 432,00 3871,00

FYENNFSS COMPONENT J 0.21 0,62 0,29

RELATIVE EVENNESS RJ 0,21 0,%9 0,29

MEAN NUMBER OF INDIVIDUALS/TAXA L 591,63 24,06 483,08
NUMBER/ML OF MOST ABUNDANT TAXON K 4099,00 132,00 3297,00
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LAKE NAWE: MAGIC RES,
STORLT NUMBERI 1609

TAXA

ANABAENA 91

ANABAENA ¢2
APHANIZOMENOR FLOS=AQUAK
ASTERIONELLA FORMOSA
CERATIUN HIRUNDINELLA
CHROQOMODNAS ?
COCLOSPHARR UM NARGELIANUM
COSNARTUN

CRYPTOMORAS EROSA
CYMBELLA MUELLERI
DIATOMA VULGARE
PRAGILARIA

FRAGILARIA CROTUNENSIS
GYMNODINIUM

HANTISCHIA AMPRIOXYS
MELO3IRA GRANULATA
NITZ8CHIA VERMICULARIS
PANDORINA MORUM
STAURASTRUM
STEPHANADISCUS #t
STEPHANODISCUS NIAGARAL
SYNEDRA

TOTAL

CONTINUED
05 18 73 _08 05 73 09 17 15

1 ALGAL | ALGAL | ALGAL |

1 uNits | uNITE uNgITs |
FORM |8 8C PER ML I8 &C_ PER ML IS &C PER ML |
FIiL [ | X (B} i [ 1 ]
FIL 11 1 141 8,81 ot l S
FIL 1 ) T T 19 11108,31 9297 |
ceL 11 | 12112,91 56 Ut \ [}
et 1 ) 1 1 X 121 8,91 20 |
CEL | 112,84 S92 1 10,851 1332 IS} 4,00 183 |}
coL ) ! 1 1 { o0t 1 t
ceL 1y ! 11 t X 1t 1 !
e |10,y PRI Y IS PR L R TR N
crL 1| | 1 ! X0 1 1
[ T 1 ' t 1! 1 !
CeL 1 | 1 11 ! X 1t 1 i
ceL [ [} 11117, 79 [ ] [} X [}
CEL i} 1 x 1 1 1 ! 1
eeL 1 ' 11 ' X ' 1
ceL 1 | ) 131 0,01 3 13 401 153
cLL 4§ ) 11 ' PO i 1
cnL [ t X [} [} [ [} [}
CEL I} 1 11 1 x i1 t 1
CLL L les,65 4099 | | ' ' 1 !
CEL I 1 1 X1t t L | LR
ceL 1| ! 1 1 X 1 1

4713 413 N
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LAKE NAMEg PALTSBADFS RES,
STORET NUMBERS 1610

NYGARRD TROPHIC S8TATE INDICES

DATE 08 05 75 09 18 7S 10 20 7%

MYXOPHYCFAN 0/0 © 02/0 E 01/0 E
CHLOROPHYCF.AN us/0 DO 0t/0 E 0/0 0O
EUGLENUPHYTE 0/0 7 /03 ? 0/01 7
DIATOM 0,14 7 0,33 E 0,75 E
COMPUOUND 01/0 € 0670 € 04/0 E

PALMER'® ORGANIC POLLUTION INDICES
DATE 0B 05 75 09 18 715 10 20 78

GENUS 00 00 01
8PECIES 00 00 00

SPECIES DIVFRSITY AND BRUNDANCE INDICES

DATE 08 05 75 09 18 78 10 20 75

AVERARGE DIVEREITY ] 2,32 1,36 2,%)

NUMBER OF TAXA 8 12,00 24,00 12,00

NUMBER OF SAMPLES COMPOSITED M 5,00 5,00 8,00
MAXIMUM DIVERSITY MAXH 3,58 4,58 3,58

MINIMUM DIVERSITY MINH 0,14 0,85 0,07

TOTAL DIVERSITY D 2018,40 579,136 %108,07

TOTAL NUMZER OF INDIVIDUALS/ML N 870,00 426,00 2019,00
EVENNESS COMPONENT J 0,65 0,30 0.71%

RELATIVE EVENNESS RJ 0,64 0,21 0,71

MEAN NUMBER OF TADIVIDUALS/TAXA L 72,50 17,78 168,29
NUMBER/ML OF MDST ABUNDANT TAXON X 339,00 237,00 638,00

34



LAKE NMME) PALTEADES RES, CORTINUED
BTORET NUMBER] 1610

06 08 78 (09 19 78 10 20 18

! ALGAL | ALGAL ALGAL

uNITS | UNITS | UNITS

TAXA FORM IS8 8C PER ML 18 &C PER ML |8 &C PER ML
MNABAENA rIL i1 [} 11 1 X 1t ! [}
APHANIZONENON FLOS=AQUAE rFiL 1 ! 11185,61 23 [RYE I Y YRR T | I
ASTERIONELLA FORMOSA cElL 13127,8¢ 242 12111,0) [} 14] 2,61 83} |
CERATIUM ceL 1 i [ [} [} ] X 1
CERATIUM HIRUNDINELLA [ | [ [} [ ) [}
F. ROBUSTUM ? CEL 111 5,81 1] 11 [ [ 1 }
CERATIUN HIRUNUDINELLA 1t 1 11 i [N} ] [}
F. S8COTTICUN ctL [} ] 11 i X [ ] ]
CHLANYNONONAS CEL I8t 8,81 49 11 t (] ] [}
CHROQOMONAS ? CEL 12139,01 339 13133.,.0) 142 15123.71 470 1
COCCOREIS CEL )} [} 11 [ x 11 [} 1
CRYPTOMONAS ceL 14181,11 97 [ 1 (I} [} [l
CRYPTOMONAS EROBA ceL  t 1 1 1 X 12110,81 173 1
CRYPTOMONAS MARSSONIY ceL | | 11 1 (15,3 106 |
CYCLOTELLA CEL 1} | [ 1 L S S [} ]
CYMBELLA cEL t 1 1 | S A | ] [ [} [}
DIATOMA VULGARE CELL [ 1 X (I} [} X [ ) )
CPITHEM]A cey [ i [N} [} | SR A | [ [}
CUDORINA ELEGANS coL 1t | i } X [ [} i
FRAGILARIA $2 CEL 1 ] 11 1 | S A | [} ) S |
FRAGILARIA CROTONENSIS CEL 1 [l | S | 1 x 11 ) x 1
FRAGILAR[A INTERMEDIA CEL [} 1 X | 1 [} i |
FRAGILARIA VIRESCENS ce, 11 ] 11 ] X 11 ] t
GOMPHONENA OLIVACEUM cLL 118,81 (1] 11 | 11 ] ]
MELUSIRA GRANULATA CEL (] 1 ) S A | ] X 131 8,31 106 1§
MELOSIRA GRANULATA 1 | [} ! [ ) 1 I
V. ANGUATISSIMA ceL 1t [} [} ] 1 110,81 [ 1% B
NOUGENTIA rFIL (] 1 t [} x 11 1 }
NITZBCHIA CLL t ! 1 [} 3 X [} i [}
NITZBCHIA ACICULARTS CEL 1 | 8,8t 40 [ t [ ] x
00CYSTIS CEL 1t 1 1 ! X [ [} ]
FERIDINIUM #1 CEL td 1 11 1 X [ ) i 1
PTRIDINIUM 92 CKL 11 ! [} 1 X [ 1 [
SPIROGYRA coL 11 1 [} [} X 11 t ]
STEPHANODIBCUS CEL [} ! (I I x 11 2,8 8y |
TABELLARIA FENESTRATA [ 1 I | ] 114 | S | [} i
ULOTHRIX TEHERRIAA coL |t i (I} [} x 11 [ t

TOTAL 870 426 2019
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LAKE NAMEp LOWER PAYETTE
S8TORET NUMBER: 1611

NYGAARD TROPHIC STATE INDICES

DATE 06 04 7% 0B 01 78 09 16 7%

MYXOPHYCEAN 0/0 O 0/01 0 0/0% O
CHLORNPHYCEAN 0/0 0 1,00 & 1,00 E
EUGLENOPHYTE 0/0 ? 0/0% ? 0/08 ?
DIATOM 0,33 E 0,33 E 0,350 E
COMPOUND 01/0 E 2,00 E 2,00 E

PALMER'S8 ORGANIC POLLUTION INDICES
DATE 06 04 75 08 0f 75 09 16 78

GENUS 03 03 01
8PECIES 00 00 1]

SPRCIES DIVERSITY AND ABUNDANCE INDICES

DATE 06 04 75 08 01 7% 09 16 758

AVERAGE DIVERSITY H 1,62 2,15 1,60

NUMBER OF TAXA s 8,00 9,00 6,00

NUMSER OF JAMPLES COMPOSITED M 3,00 3,00 3,00
MAXIMUM DIVERSITY MAXH 3,00 3.17 2,%9

AINIMUM DIVERSITY MINH 0,03 0,03 0,08

TOTAL DIVERSITY
TOTAL NUMARER OF INDIVIDUALS/ML
EVENNESS COMPONENT

RELATIVE EVENNESS R
MEAN NUMBER OF INDIVIDUALS/TAXA
NUMBER/ML OF MOST ABUNDANT TAXON

4228,20 8412,95 2084,80
2610,00 3913,00 1303,00
0,54 0.68 0,62
v,5s 0,68 0,62
3126.28% 434.78 217.47
1170,00 1505,00 629,00

R CLL20
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LAKE NAME: LOWER PAYETTE CONTINUED
STORET NUMBERSt 1611

06 04 18 o8 o1 18 09 16 78
§ ALGAL |} ALGAL | ALGAL
] uniTe usiTs | unzTs
TAXA FORN 18 8C PEA ML I8 8C PER ML I8 &C PER NL
ARTHRODESHUS CcEL [ ] 1 NI TS 1 $0 14 1 X i
ASTERIONCLLA FORNOSA CEL  11144,00 1170 113D6,81 1305  13i1),8) 190 |
CHROOMONAS 7 CEL 181 3,4} 90 14] 9,0) 1111 [N} [} ) S|
CRUCIGENTIA TEIRAPEOIA cot tt t [} 1 141 1,81 48 1
CRYPTOQMONAR CEL 14t 1,7) [ A 1 [} ] )
DINOBRYON CYLINDRICUM ceL 14 [} | S | \ (] ! 1
GLENODINIUM GYMNUDINIUM ciL 1 ¢ [} | S | ] (W] I [}
GYMNODINTUM ALRULUM ceL 1 ¢ [} 151 2,81 100 11 1} 1
MELOSIRA DISTANS CEL  J2148,41 1080  1D132,00 1234  12134,.85]1 449 |
PERIDINIUM QUADRIDENS [~ {7 ] | 11 1 x 1 [} [}
SYNEORA [4 15 138 ¢,6¢ 2128 1L 3.9 1§81 [ 3 [}
TABELLARIA FENESTRATA (4 14 [} 1 ¢ 1a112,81 $02 11140,31 829 t
TETRAEDRON WINIMUN ces 1! | [} ! X 11 [} [}
TOTAL 2610 391} 1303
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LAKE NAME; LOWER TWIN LAKES
STORET NUMBER® 1612

NYGAARD TROPHIC STATE INDICES

DATE 06 03 75 07 23 75 09 10 75 10 24 78

MYXOPHYCEAN 02/0 F 4,00 E 5,00 E 01/0 €

CHLOROPHYCEAN 02/0 F 2,00 E 7,00 E 01/0 E

EUGLENOPHYTE 0/04 ? 0/06 ? 0/12 1 0/02 ?

DIATOM 0,10 ? 0,20 ? 0,27 17 0,50 E

COMPOUND 08/0 E 8.00 E 15,0 E 03/0 E

PALMER'S ORGANIC POLLUTION INDICES

DATE 06 03 75 07 23 75 09 10 75 10 24 7%

GENUS 00 03 o1 02

SPECIES 00 03 00 03

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 06 03 75 07 23 75 09 10 75 10 24 75

AVERAGE DIVERSITY H 1,87 2,12 1,18 1,82

NUMRER OF TAXA 8 21,00 26,00 35,00 11,00

NUMBER OF SAMPLES COMPOSITED M 3,00 2,00 3,00 3.00
MAXIMUM DIVEPSITY MAXH 4,38 4,70 5,13 3,46

MINIMUM DIVERBITY M1NH 0,14 0,20 0,12 0,29

TOTAL DIVERRITY D 3145,34  3243,60  4330,90 622,44

TOTAL NUMBER OF INDIVIDUALS/ML N 1682,00 1530,00 3766,00 342,00
FYRNNESE COMPONENT J 0,43 0,48 0.22 0,53

RELATIVE EVENNESS RJ 0,81 0,43 0,21 0,49

MEAN NUMBER OF INDIVIDUALB/TAXA L 80,10 58,85 107,60 31,09
NUMBER/ML OF MUST ABUNDANT TAXON K 1027,00 873,00  3081,00 128,00
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LAKE NAMF3 LOWFR TWNIN LAKES CONTINULY
STORET NUMRFPI 1612

08 03 78 07 23 78 09 10 78 10 24 718

] ALGAL i ALGAL [} ALGAL [} ALGAL

ysITs ) unyts | uNitTs | UNITS
TAXA FORM 18 AC PER ML, |8 AC PER ML |8 &C PER ML I8 &C PER ML
AMPHORA ceL 11 1 [ | [} | X [ I} ] {
AMPHORA OVALIS (I} I 1 1 11 [} [} [} ]
Vv, AFFINIS ceL 1 ! L S 1 [ ! [} ] I
ANABAEKA ri. 180 2,8¢ 47 11 ! X [} ] [ ] X 1
ANKISATRODESMUS FALCATUS cer |} | X )1 R0 13 1ot 4 14137,41 129
ANKIATRODESMUS FALCATUS Lt 1 11 1 1 1 11 1 1
V., ACICULARLS crL [J) { 11 1 t 1 | X 11 [} ]
ANKISTRODESMUS FALCATUS t 1 i 1t ) [ 1 11 ! i
V. MIRABILIS CEL 1 | ] 14 [} (I [} X 1 1 ]
APHANIZOMENON FLOS=RQUAE FIL ) ] 1 | [ 1 X b ! |
APHANOTHECE cay [N} 1 [ | B ! X L [} ]
ASTERINNELLA FURMDSA CEL  12i1t,1) 187 121 8,7} [ 2 O] ] S | 1 ) S
CERATIUM HIRUNDINELLA CEL 11 t [} 1 [ ] X it [} ]
CHLOROPHYTAN COCCOID CELL (J 11 14 t t 1 1 P, 43 1 l ]
CHLORUPHYTAN COLONY cot. 1§ ! X 14t 8.7 L} | ! [ ] !
CHROOCOCCUS LIMNETICUS coL  §} 1 t ] L S 1 () 1 |
CHROOMONAS 7 ceL 1 t 1] 8.7 [} 181 4,81 174 13112,81 LT B |
COELOSPHAERIUM coL  } | | 1 ! | S 1 11 | 1
COELOSPHAEZRIUM KUFTZINGIANUM coL 1) [} | S I ] 11 ] [} [} 1
COELOSPHAFRT!IM NAEGFELTANUM caL [ I} 1 [} 1 11 ] X [} [} 1
COSMARIUM 13 CcLL [ ] i 11 1 X 11 1 [ ) 1 [}
COSMARIUM 92 ceL 1| 1 1t [ [ [} LI | ! [
CRUCIGENIA QUADRATA coL 11 1 11 1 1t 1 X [ [
CRUCIGENIA TETRAPEOIA coL )8 1 [ 1 ) SE I | [} 1 ! i
CRYPTONORAS FRNBA [+ | [} X [ 1 (] ] S A | 1 LI |
CRYPTOMONAS MARSSONTT ceL [} 1 11 2,9 4“ 131 3,4} 129 1.4 129 [}
CYCLOTELLA ceL I | | 13 1 11 1 L S| 3 |
CYMBELLA [ 1 7 | L A | ] | S | ] 11 1 !
DINGBRYON BAVARICUM CEL  13Mi1.81 teY ! x t1 ! 1t ! | S|
DINOBRYON CYLINDRICUM CEL t1161,11 1027 (] ] (] ] 1t [} x
DINOARYON DIVERGEWNS cEL ) ! | [ ] 1! 1 | SO | ]
DINOBRYON SOCIALE (I 1 11 ! [ 1 i t !
V. AMERICANUM e, 1t t 1t t x ot ] 1t ! [
DIPLUNEIS ELLIPTICA cer 1} 1 [} 1 11 ] L | | [
EPITHEMIA cer, | 1 [} 1 | S| t L B ] ] |
EUNDTIA ceL || 1 | J 1 [ ] [ | !
EUNOTIA ? crL 4t 1 1 [} 11 ] L S | ]
FLAGELUATE ctL 1Sl 0,3) 140 1 1 11t 1 11 1 ]
FRAGILARIA ceL 1y i X 18111,4) 118 |} [} [ | t
FRAGILARIA CROTONENSLS cer  t ¢ | X 1 1 [BR] t | B 1 1
FRUKTULTA [ | 1 LI B | 1 [ t 11 ¢ !
GLENDDINIUM OCULATUM ceL )t 1 Lt ! 11 t SR ] ]
GOMPHONEMR ACUNINATUM cer 1 [ ! 11 ] X 1 [} ]
GUMPHONEMA ACUMINATUM [ ] ] 1 1 tt i [} ] 1
V. PUSILLA L.t | 1 [ ] | S [ 11 ] ]
GOMPHONEMA TRUNCATUM CEL 1} | [ ] | S 1 (] i |
LUMATE CELLED COLONY cor § | 1 11 1 | S | ] 11 ] |
MALLOMUNAS ACARDIDES (o] " i [ ] t ) ST ! X 11 ) S
MELOUSIRA cLL 11 1 x 18 ] [} ] [} 1 1
MELOBIRA DISTANS ceL 1 ! 111%7,2) s [} 1 11 [} X ]
MELNSIRA ITALICA cEL 1) 1 [ 1 120 4,81 17y 1 ] |
MELOSIRA VARIANS ceL 11 t [ | L ] | S ! |
MERISMOPEDIA TFNUTBRIMA coL 1| 1 11 1 X Itleg,0f j0et | 3 t ]
NAVICULA [ A | 1 [ | | SR | 1 11 1 ]
NAVICULA ? cer. || 1 [ ! [B N IS ¥ ] 9 11 1 i
NAVICULA CUSPIDATA ? cer ) ! 1 1 1 [ ] [} X 1 1 '
NITZACHIA ceL L1 2,04 LE A ] [N ] L | ] |
0aCYSTIS coL 14 1 [ 1 141 2,31 s |1 ! 1
OSCILLATORIA LIMNETICA L3 (N B | ! [ [ 11 ] X 1 ) 1
PEOTASTRUM TETRAS 1l i 1 | L ! 1 ] !
Vo TETRAODON coL [} t 11 [} [ ) [} X t ] ]
PERIDINIUM WILLEY (] ] A W] 1 X1 | (] 3 t ' !
PINNULARIA [ I | 1 [ ! L ! 11 ! !
RROPALODIA GIBRA ceL ) ] (] [} x 13 [} 11 ! [}
BCENEDESNMUS RIJUGA coL 41 ! 11 ! [ ! L ! !
SURLRELLA ce 1 | | S | | [ ] [ | |
TABELLARIA FENESTRATA [-{ A/JN A | ! X 13 2,9 “ 11 ! X l2112,8) L) B |
TETRAZDRON CAUDATUM eeL 11 2,0 47 11 t LR} 1 U} t '
TOTAL 1692 18)0 1168 342
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LAKE NAME; UPPER TWIN LAKES
STORET NUMBER! 1613

NYGAARD TROPHIC BTATE INDICES

DATE 06 03 78

MYXOPHYCEAN 01/0
CHLOROPHYCEAN 02/0
EUGLENOPHYTE 0703
DIATOM 0/03
COMPUUND 03/0

™ edea M M

07 23 75

04/0
01/0
0/08
0,14
06/0

M= M™M®™

09 10 78

1.00
1,00
0,06
0,06
2.3)

Heww™Mm

10 24 7%

0,80
0,80
0/02
1,00
1,80

MMewSsS

PALMER'S ORGANIC POLLUTION INDICES

DATE 06 03 7%

GENUS 02
SPECIES 03

07 23 718

00
00

08 10 78

10
0s

10 24 78

04
00

SPECIES DIVERSITY AND ABUNDANCE INDICES

DATE 06 03 78

AVERAGE DIVERSBITY H 2,78

NUMBER OF TAXA 8 12,00

NUMRER OF SAMPLES COMPOSITED M 2,00
MAXIMUM DIVERBITY MAXH 3,58

MINIMUM DIVERBITY MINH 0,08

TOTAL DIVERAITY D 4490,75

TOTAL NUMBER OF INDIVIDUALS/ML N 1633,00

EVENNESS COMPONENT J 0,77

RELATIVE EVENNESS RJ 0.77

MEAN NUMBER OF INDIVIDUAL&/TAXA L 136,08
K

NUMBER/ML, OF MDRT ABUNDANT TAXON 450,00

40

07 23 18

1,96
18,00
2,00
4,17
0,31
1138,76
581,00
0,47
0,43
32,29
291,00

09 10 78

4,26
68,00
2,00
6,09
0,21
18798,12
4412,00
0,70
0,69
64,89
687,00

10 24 78

2,01
13,00
2,00
’.70
0,06
5499,36
2736,00
0,54
0,54
210,46
1200,00



LAKE NAME1 UPPFR TWIN LAKES CONTINUED
STORET MUMBENY 16113

ve 93 1% 07 23 78 09 10 73 10 24 18

1 ALGAL ALOAL ALGAL | ALGAL |

t UNITS | uUNITS | unNirs | UNITS |
TAXA FORM 18 AC  PER ML 18 8C PER ML |8 &C PER ML |8 SC PER ML |
ACHNANTHER LANCENLATA CEL 1 | | 11 I [ ] ] LS A | ] |
ANABAENA FIL [ ] 1 X 11 | X 113, 147 [ ] | |
ANFKISTRODESMIS FALCATUS CEL 11 8,9) 11) L ] X 11 4,4) 19¢ i1 [} {
ANKISTRDDEAMUS FALCATUS [} 1 [} 1 [} ! 11 | B )
Vo ACICULARIS ctL 1| 1 1! 1 [ [} 11 1 x|
APHANDCAPAA ELACHIBTA ceL )4 | 11 ] [EE IR TS 9 11 [ |
ASTERIONELLA FORMOSA CEL |41 6,9 1yt ! X i1 { L S A | !
BULBOCHAETE L3 § T O] ! [ 1 tt | x 11 ! t
CENTRIC DIATOM [ | 1 1 ] 11 | 11 ! X |
CHLAMYDOMONAS CcEL 11 | [ [} 11 [} 181 8,31 144 |
CHROOCOCCUS LIMNETICUS (<111 | 1 141 8,34 [1] (B ] [} ) S | |
CHROONONAS 7 cCEL ) t20,7} 338 1%i16.71 97 [ ] X 12118,91 492 |
CLUSTERIUM ceL 11 1 [} [} [ ] 1 X 11 ! ]
CLOSTERIUM EHRFENRERGIT 11 1 11 1 [ 1 11 ) ]
¥, MAGNUM CEL 1} t 1t ! i ] L S A | 1 |
COCCONEIS PLACFKNTULA 1 | [ ] I 11 1 [} [} !
V., LINEATA CEL | 1 1 11 [} 11,1 “w 1) 1 1}
COELOSPHALRIUM coL 1§ ] 121 &, 4 11 ] [} [ |
COBMARIUM CEL 11 1 [ | i P, 94 11 1 ]
CRYPTOMONAS EROBA CEL 191 6,9y 113 [} ! 11 3,3} 147 11120,114 168 ]
CRYPTOMUNAS MARSSONE? CEL 11 ! 111%0,1¢ 294 t 1 1 [ [] 1}
CYMBELLA (=t P A 1 1 ] LI A | i 11 i !
CYMBELLA CISTULA CEL (B} [} [} ! [} [} | 4 11 1 1
CYMBELLA MEXICANA ceL (I ] 1 [ ] t 11 [} X [} 1 !
CYMBELLA MINUTA 11 1 t 1 ] 11 ] (3] ] ]
V. BILESTACA cEL 1l [ [} | 114 i X [ 1 !
DEBMIDIUM SWARTZIIX CEL 11 ! [} ] 11 ] X [} ] [}
DINORRYON BAVARICIUM CEL  12120,7| 338 [} 1 X 11,1 @ 1} 1,0 LT I
DINGBRYON CYLIKDRICUM CEL  11127.6% 480 | ¢ ! [ | [ [ I
EPITHEMTA BOREYX KL 1 [} 14 ] (SRR TS ¥ | 49 [ ! [}
EPITHENTA 1URGIDA [ 47 [} | [} ] X 1t 6,7 294 [ 1 1
FUASTRUN ceL 1 o ! 11 1 [ ] 1 X 1y t '
EUNOTIA ctL 1 8 t 11 1 [RS8 I 147 [ ] |
FUNODTTA FLEXUORA [s1 1 A | i (3] t [} | X 11 [} ]
CUNUTIA INCISA crL 11 ] 1t 1 11 ] 3 10 ] [}
EUNOTTA INDICA ceL 11 ) [ t [} | X 11 ] 1
EUNOTIA SERRA 1 1 [} ] [ ] [ 1 1
¥, DIADEMA CEL 1l 1 11 ! 1.0 49 11 1 i
FLAGELLATE cEL (B} | 11 1 1 [} 14143,91 1200 ]
FRAGILARIA CEL 11 ! 1t ! 11 i X [ ) ]
FRAGILARIA CAPUCINA [ 1 1 ] [ i (I 1 ]
¥, MESOLEPTA cEL 1t 1 1 1 S 1 11 1 ’
FRAGILARIA CONSTRUENS [+ T | 1 11 I 14188,61 (1) A 1 )
FRAGILARIA CROTUNENEIS cEL ) ) 1 [ ] 11 4,6) 196 [ ] i
FRAGILARIA LEPTURTAURDN CEL 1) | X t 4 \ [ 1} [ 4 |
FRUBTULIA cEL [} 1 1 1 1 !  § [ 3] 1 ]
GLENODINIUM CLL [ 3] 3 [} 1 1! [} X 11 [} 1
GLOEOTRICHIA 1?7 1L 1 1 ] | SO | [} | 1 1 ]
GOHPHONEMA CEL [ 3 [ [} x [ [} 11 } \
GOMPHUNENA ACUMINATUM CtL (S [} [ 1 [} ] X [ [} ]
GOMPHONEMA APICATUM ? CEL it t 1l [} 14 ! X 11 ] 1
GONPHUNEMA AUGUR CEL [} 1 11 [} 111,11 [1] 11 ! ]
GOMPHONEMA TRUNCATUM CEL 1 1 [ 1 LI ! L S I ] }
HAPALOSIPHON rit 1! ! [ | { [ IS ¥ 49 [ ] 1
LYNGBYA FIL [ 1 [ § L1 8,71 194 (I} ] ]
MALLOMONAS CEL [ [} X [} ] X [N [} 131 S,)1) 144 1
MELOSIRA ITALICA ceL |y t [ ] 12113,8) 687 |} 1 ]
MELOSIRA YARIANS CEL t 3 [ ) i X 13] s,6] 245 i1 i ]
MERISMUPEDIA GLAUCA oL, [} ] [ | 1 t 1 4 11 ] 1
MICRASTFERIAS APTCULATA [ ] ! 11 t [ ] [N} ] ]
V. FIMBRIATA CEL (| ] 1 1 (] [} | S '] [} t
MICRASTERIAS RADIATA =L P I | ] (] [} [ ] [} LI | ! X
MICRUCHAETE riL [} ! 1 t [ I ] 4 1 ' |
MICROCYSTIS AERUGINOSA coL 11 ! [} ! [} | X 11 [} {
MICROCYSTIS INCERTA coL 11t ! 1t 1 1. L] ] [} 1 X 1
MOUGEGTIA FIL |} ] 11 t VL1, o 1 t 1
NAYICULA o1 CEL [} ] 1t 1 [ I} [} 1 1 1
NAVICULA 92 [ 4 P ] I [ 1 (3R] [ X 11 ) |
NAVICULA RADINAA CEL || 1 11 | 151 4,81 198 [ ' 1
NITZSCHIA CEL | ! 11 i 1 [} X 11 1 1
NITZISCHIA BPP, CEL 11 t [ | 1 113,31 147 11 ] [}
NENOGON UM FIL 1) 1 [} ] [EREE TS Y 9 1| ] 1
O0CYSTIS CEL 1 1 [} [} [ ] 1 X 1 ! 1
PEDIASTRUM BDRYANUM coL 11} 1 11 | [ ) \ X 11 ] 1
PEDIAATRUM OBTUSUM coL 18 ] [} ] [} 1 X [ ] i
PEDIASTRUM TETRAS cer, 1§ 1 (3] 1 11 tat) s 11 ] ]
PEDIASTRUM TETRAS 11 [} [ i [} | 11 ] ]
¥V, TETRACDON coL | | 3,4 86 11 [} [N [} 1 1 ]
PERIDINIUM UMBONATUM CEL 1 1 3,41 86 11 ! t! ! 11 ! !
PERININIUN WILLER ceL 1! | (] ! 11 I [ ! x |
PINNULARIA VIRIDIS ceL L 1 11 1 [ | X 11 ! |
RHOPALODIA GIBBA ceL (¢ 1 : : : : : !.!: N; : : : :
BCENEDESMUS DENTICULATUS coL 11 [}
STAURASTRUM cEL 1 | 1 [ i 11 1.1 (LA | ! L S|
BTAURABTRUM TETRACERUM [+ 1 A | 1 [ [} [N ] x 1 1 [}
S8TICHOCOCCUS ? [ ] [ 11116,.71 7 [ t 1t t !
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LAKE NANME) UPPER TWIN LAKES CONTINUED
STORET NUMBER: 161)

06 0) 78 07 23 78 . 09 10 7% 10 24 78
1 ALGAL ALGAL | ALGAL | ALGAL
UNITS | LLE & { S uNiTs | UNgTs
TAXA FORM 18 &C PFR ML I8 8C_ PER ML I8 8C PER WL 18 &C PIR ML
SBURIRELLA ceL [ | [ [} [} [} X (B [} [}
SYNEDRA CEL [N ) ! 1 [} [T Y] 49 [} ) X i
TARELLARIA FENESTRATA CELL 131 3,4} LL 1 ! X [ [} X [} 1 !
TETRADESMUS WISCONSTIHFENSE ceL 14 1 [l ] 1 | X 11 1 1
TETRAEDRON CAUDATUM [} 1 11 ] 11 [} 11 ] I
V., LONGIBPINUM cer i t [ 1 1 [} X 1t [} {
TETRAEDRON LOBULATUM ceL 1} { [} t t1 1.1 49 1 [} [}
TRACHELOMONAS VOLVOCINA (.1 1 AT | 1 1t { 1.1 @ 1 ! |
TOCAL 1633 LLEY 4412 2738
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