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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 watersheds.

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. The
working paper series reports the results of eutrophication and related
investigations. '

iid



CONTENTS

Foreward---co-o-oooo.oo.n_DO.-t!'otvo'-'-ut'liclotiocvi000‘0'00000-000111
Part I: DISTRIBUTION OF PHYTOPLANKTON IN LAKES....ceeececrsasccasass 1

Part II: DISTRIBUTION OF ALGAE IN YORK COUNTY..:eeeecoeccancssnsaass S0



PART I: DISTRIBUTION OF PHYTOPLANKTON IN LAKES

by

Fabienne A. Hiatt*, S. C., Hern, J. W. Hilgert*, V, W. Lambou,
F. A. Morris*, M. K. Morris*, L. R. Williams, and W, D, Taylor

Water and Land Quality Branch
Monitoring Operations Division
Environmental Monitoring and Support Laboratory
Las Vegas, Nevada 89114

*Department of Biological Sciences
The University of Nevada, Las Vegas
Las Vegas, Nevada 89154

CONTENTS

-

IntrOduction S 6 0 5 0048 08 50 96 QO oSO O PO RT OO N PAIRY T Qe AN g

Materials and Methods ..ccceeeeccnccascsovrecvsccscascccsncsnsnsas
Lake and Site Selection cciesceescecsesssoscosssososseaosses
Sample Preparation .....ccccceecsccrcarersotrsascqerassaros
EXamination ..ecceevesnccecrsncosssasnosccosssasassosnnssssa
Quality Control ...iceeecrcssceccccsorsonscssecrrsenccccnnns

Results ® 0 0 65 58 9 0 G OO O TS ST SO SN OO POt PO PP PSP SO NG E NS ety
Nygaard's Trophic State IndicCeS ...ceeceeesscrescsssccracasasness

Palmer's Organic Pollution INdicesS .vievecscerosncersssecsnnnsas

(VoI I N T NV U S S N )

Species Diversity and Abundance Indices ...ceveeecrerecrncnvanes
Species Occurrence and AbundancCe ...csoseeesconsscccccesssssessee 10
Literature Cited ® 0 0 0 8 0 8 50 00 00O H SE 0 OO C PO OO TN RSO P g e g 11

Appendix: Summary of Phytoplankton Data ,..eessesesccaceasaceas 12



INTRODUCTION

The collection and anmalysis 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 1973, the Survey sampled 250 lakes in
17 States. Over 700 algal species and varieties were identified and enumerated
from the 694 water samples examined.

This report presents the species and abundance of phytoplankton in the
17 lakes sampled in the State of Pennsylvania (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 PENNSYLVANIA

SIORET # LAKE ‘NAME COUNTY

4201 , Blanchard Reservoir Centre

4204 Conneaut Lake ) Crawford

4207 Greenlane Dam Montgomery

4213 Pymatuning Reservoir Crawford, Mercer
(Ashtabula in OH)

4216 Shenango River Reservoir Mercer (Trumbull in OH)

4219 | Beaver Run Reservoir Westmoreland

4220 Beltzville Dam Carbon

4221 Lake Canadohta Crawford

4222 Harveys Lake Luzerne

4223 Indian Lake Somerset

4224 Lake Naomi Monroe

4225 Lake Ontelaunee Berks

(Continued)



TABLE 1. LAKES SAMPLED IN THE STATE QF PENNSYLVANIA (Continued)

STORET # LAKE NAME i _ _ CQUNTY

4226 Pinchot Lake York
(Conewago Lake)

4227 Pocono Lake Monroe

4228 Stillwater Lake Monroe

4229 Lake Wallenpaupack Rike

3641 - Allegheny Reservoir Warren (Cattaraugus-in NY)
(Kinzua Dam)




MATERTALS AND METHODS
LAKE AND SITE SELECTION

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

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

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

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

Sampling sites for a lake were selected based on available information on
lake morphometry, potential major sources of nutrient input, and on-site
judgment of the field limmologist (U.S. Environmental Protection Agency
1975). Primary sampling sites were chosen to reflect the deepest portion of
each major basin in a test lake. Where many basins were present, selection
was guided by nutrient source information on hand. At each sampling site, a
depth-integrated phytoplankton sample was. taken. Depth-integrated samples
were uniform mixtures of water from the surface to a depth of 15 feet
(4.6 meters) or from the surface to the lower limit of the photic zone repre-
senting 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 conditioms.

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, Las Vegas, Nevada, where equal volumes from each site were
mixed to form two 130-ml composite samples for a given lake. Omne 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 deter-
mined. 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 amalysis
was complete. A drop of superconcentrate from the hottom of the test tube was
placed in a ring of clear Karo® Corn Syrup with phenol (a few crystals of
phenol were added to each 100 ml of syrup) on a glass slide, 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
samgle 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 fingernmail polish.

ackup 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 com-
pound microscopes. A preliminary examination was performed to precisely
identify and list all forms encountered. The length of this examination
varied depending on the complexity of the sample. An attempt was made to find
and identify all of the forms present in each sample. Often forms were
observed which could not. be identified to species or to genus. Abbreviated
descriptions were used to keep a record of these forms (e.g., lunate cell,
blue-green filament, Navicula #l1). Diatom slides were examined using a
standard light microscope. If greater resolution was essentlal to accurately
identify the diatoms, a phase~contrast microscope was used.

After the species list was compiled, phytoplankton were enumerated using
a Neubauer Counting Chamber with a 40X ohjective lens and a 10X ocular lenms.
All 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. :

®
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QUALITY CONTROL

Internal quality control intercomparisons on species identifications and
counts were performed on a regular basis among project phycologists at the
rate of 7 percent.  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 1is satis-
factory.



RESULTS

The Appendix summarizes all of the phytoplankton data collected from the
State by the Survey. It is organized by lake, including an alphabetical
phytoplankton species list with concentrations for individual species given by
sampling date. Results from the application of several indices are presented
(Nygaard's Trophic State, Palmer's Organic Pollution, and species diversity
and abundance). Each lake has been assigned a four-digit STORET number.
[STORET (STOrage and RETrieval) is the U.S. Environmental Protection Agency's
computer system which processes and maintains water quality data.] The first
two digits of the STORET number identify the State; the last two digits iden-
tify 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, Euglenmophyta, centric
diatoms, and members of the Chlorococcales are found in waters that are
eutrophic (rich in nutrients), while desmids and many pennate diatoms gener-
ally 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.

PAIMER'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
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.

7@mironmem:‘.«nl Protection Agency
Library , Room 2404

a01 M Street, SW, WSM PiM-213
Weaehinrgton, D.C. 28469 -
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TABLE 2. NYGAARD S TROPHIC STATE INDICES ADAPTED FROM HUTCHINSON (1967)
Index ‘Calculation s Ollgotrgphlc Eutrophlc
Myxophycean 'MIXOEhxceae Q.0-0.4 . 0.1-3.0

Desmideae
‘Chlorophycean " Chlorococcales 0.0-0.7 0.2-9.0
Desmideae
Diatom ' Centric Diatoms Q.0-Q.3 Q.0-1.75
Pennate Diatoms

Euglenophyte ' 'Euglenophyta Q.0-0.2- 0.0-1.0

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

Centric Diatoms + Eu glenophyta

: Desmideae o -
TABLE 3. ALGAL GENUS POLLUTION INDEX TABLE 4. ALGAL SPECIES POLLUTION

(Palmer 1969) - ' INDEX (Palmer 1969)
Pollution Pollution
Genus- Index Species Index
Anacystis 1 ' Ankzstrodésmus fhlcatus 3
Ankistrodesmus 2 Arthrospira jemneri 2
Chlamydomonas 4 Chlerella vulgaris 2
Chlorella 3 Cyclotella meneghiniana 2
Closterium 1 Euglena gracilis 1
Cyclotella 1 Euglena viridis 6
Euglena 5 Gomphonema parvulum 1
Gomphonema 1 Melogira varians 2
Lepocinelis 1 Navicula cryptocephala 1
Melosirg 1 Nitzschiq acicularis 1
Micractinium 1 Nitzschia palea 5
Navicula 3 Osetllatoria chlorina 2
Nitaschia 3 Osctillatoria limosa 4
Oscillatoria 5 Osctillatoria princeps 1
Pandorina 1 Ogeillatoria putrida 1
Phacus 2 Osctllatoria tenuts 4
Phormidium 1 Pandorina morum 3
Scenedesmus 4 Seenedesmug quadricauda 4
Stigeoclonium . -2 Stigeoelonium tenue 3
2. 3.




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 heing 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 bilological 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 es-
timated from the Shannon-Wiener formula (Shannon and Weaver 1963):

-

S
H = -2 Pi logx P
i=1

1

where P is the proportion of the ith taxon in the sample, which is calculated
from n,/N; n, 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 numher 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 suhsample, as being equal to
the sample value. - Even though considerable effort was made to find and
identify all taxa, the Survey samples undoubtedly contain a fair number of
rare phytoplankton taxa which were not encountered.



In the Shannon-Wiener formula, an increase in the number of taxa and/or
an increase in the evenness of the distribution of individuals among taxa will
increase the average diversity per individual from its minimal value of zero.
Sager and Hasler (1969) found that the richmess of taxa was of minor impor-
tance in determination of average diversity per individual for phytoplankton
and they concluded that phytoplankton taxa in excess of the 1Q to 15 most
abundant ones have little effect on H. This was verified by our own calcula-
tions. 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 phyto-
plankton collected at different sampling sites on a 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 1og2 S,
the total diversity (D) was calculated from HN, and the evenness component of
diversity (J) was estimated from H/MaxH (Pielou 1966). Also given in the
Appendix 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).

Zand (1976) suggests that diversity indices be expressed in units of
"gits", i.e., in logarithms to base S (where S is the total number of taxa in
the sample) instead of in "bits", i.e., in logarithms to base 2. Zand points
out that the diversity index in sits per individual is a normalized number
ranging from 1 for the most evenly distributed samples to 0 for the least
evenly distributed samples. Also, it can be used to compare different samples,
independent of the number of taxa in each., The diversity in bits per indi-
vidual should not be used in direct comparisons involving various samples
which have different numbers of species. Since MaxH equals log S, the ex-
pression in sits is equal to log, S, or 1. Therefore diversity in sits per
individual is numerically equivaient to J, the evenness component for the
Shannon-Wiener formula.

SPECIES OCCURRENCE AND ABUNDANCE

The alphabetic phytoplankton species list for each lake, presented in the
Appendix, 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 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. Columm 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. SUMMARY OF PHYTOPLANKTON DATA

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

The alphabetic phytoplankton lists include taxa without species names
(e.g., EUNOTIA, EUNOTIA #1, FLAGELLATE, FLAGELLATES, MICROCY¥STIS 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 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 uncer-
tainty. Numbered, questioned, or otherwise designated taxa were established
on a lake~by-lake basis; therefore NAVICULA #2 from lake A cannot be compared
to NAVICULA #2 from lake B. Pluralized categories (e.g., FLAGELLATES, CENTRIC
DIATOMS, SPP.) were used for counting purposes when taxa could not be properly
differentiated on the counting chamber. .

12



LAKE NAME: SLANCFARC RES,
STORET NUMBER: 4201

NYGAARD TRCPHIC STATE INCICES

CATE 04 13 72 07 24 73 1C 02 72

MYXOPHYCEAN g/0 C 2.00 E 1.50 E
CHLORCPHY CEAN 0/0 ¢C 24.0 E 4.00 F
EUGLENCPHYTE Ql/qQ ¢ 0726 ? Q.18 ?
DIATOM ~ 0.13 7 Q.12 ? led7 E
COMPCUND 03/0 E 27.0 E 9«00 E

PALMER *S QIGANIC POLLUTICN INDICES
DATE 04 13 73 07 24 73 10 02 72

GENUS c2 0% o1
SPECIES Q3 00 qo

SPECIES DYVERSITY AND ABUNDANCE INDICES

DATE 04 13 73 07 24 73 10 02 73

AVERAGE ODIVERSITY H 2.40 2494 226

NUMBER CF TAXA S 20.00 41.00 21.00

NUMBER OF SAMPLES CCMPOSITED M 3.00 3.00 2.00
MAXIMUM OIVEPSITY MAXH 432 Se36 4e 75

TOTAL DIVERSITY

TATAL NUMBER OF INDIVIDUALS/ML
EVENESS COMPCNENT

MEAN NuwBER QF INDIVIDUALS/TAXA
NUMBER/ML QOF MQCST ABUNDANT TAXON

1312.30 26659.52  2009.28
547.00 9068.00  897.00
0eS6 055 Qe 47
27.135 221.17 33,22
212.¢¢ 3580.00  359.00

XrazZo
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LAKE NAME: BLANCHARC RES. CONT INUZD
STCRET AUMBER: 4201

04 13 713 07 24 13 10 02 13

| ALGAL I ALGAL { ALGAL

1 UNITS UNITS | UNITS

Taxs FCRM  {S 2C OER ML IS ¥C PER ML |S TC PER W
ACHNANTRES LANCENLATA ] 1 [ | (] [ |
Ve CUBIA CEL 1 | ! x 1 l N | {
AMPHOPA CEL [ ) i1 | [} i X |
ANABAENA BIL [ | [ { o | X |
ANKI STECDESNUS ceL 11 | 11 0.8 & 11 | {
APEANT ZCNENON FLGS-AQUAE 2 I | [ ] 1t 1 x |
APHANOTRECE 7 cor || t [ i [ | x|
ASTERICNELLA 3 I t P { x 1 ( |
ASTERICNELLA FNAMASA cCEL 1 i { [ ! x t1 ¢ !
ASTERCCCCCLS ? i coL ot { t | 1 1 gt 6 |
BCTRYOCOCCLS BRAUNTI ceL 1 | ] ! i | x|
CENTRIC ClaTom ceL 1| { [ | 11 e 13 |
CHLAMYOCNENAS el 1 1 I S | | 1
CHLARELLA (4 | ( tt | x 1 | |
CHLCROPHYTAN CELL CEL [ t [ | [ i x|
cLesTeERtym cev || | 1§ 0.31 23 || G.7! 6 |
CCCCONETS PLACENTULA (] | 14 | tl ! |
Ve EUGLYPTA CEL [ | X i | [ ] {
COCCONETS PLACENTULS | 1 11 | [ | |
Vo LINERTA CEL i1 ! X ] | t t |
CCELASTRUM MICACPIRUM ca | fel 2.91 255 | | |
CCELASYRUM 9ETTICLLATUM ree 1 | 12112.51 1138 (| ] x 1
CRUCIGENTA RECTANGULARIS coL |1 | 11 | x 1t | !
CRYPTOMCAAS CvATA ceL 11138481 212 | | le81 182 51 291 26 |
CYANQOMYTAN FILANENT FIL 1 | I 1 0631 22 11| 1 |
CYMBELLS 41 csL 1| | 11 | x 11 I l
CymasLLs 42 (-1 S | t x bt | (] | {
CIATCYA vyLGaoe CCEL L I | x i | i | ]
CICTYCSPRAERIUN PULCHELLUM oL 1t f il | LI B | | |
ELAKATCTRRTX ? (441 [ ! 1t 1.01 92 [ t i
EUGLENS GRACTIL IS cEL )} | x 3 } 11 ] }
FLAGSLLATES . ceL [2120430 112 1 1 2.8t 2% 1 1 2.9] 26 . L.
FRAGILARTA CEL | f 131 3094 37 (| | x|
FRAGILARTA CROTCNENSIS CEL talll.3) 62 (] | f213e.61 366 |
GCPPHONEMA HERCUL SANA ceL t 1 | x 1 | x 1| { {
wELCSIRA (418 [ ] | x | i1 i |
MELOSTRA GRANULATA 4T i it ] 131 4o31 EL
MELOSTPA GRANULATA il ! [ | 11 { !
Vo ANGLSTISSIMA CEL  t | | {1 0eSlI 46 |4l 231 2¢ |
MELOSIRA T1TALICA CEL | (] | 11140601 359 |
YEPICICN ceL 1| | x 11 t [ | |
MICRCCYSTIS INZEQTA cor 1| ] 11 |, x | |
NAVICULA #1 CEL | | 2.2 12 1| ' x 1 t !
NAVICULA #2 CEL It | x {1 t 1| { |
NAVICULA LANCEOLATA CEL 151 6.91 37 ! 11 ! |
NITZSCHTA CEL ) | | x b1 { 1t ! |
cCeYsSTIS (4| i 1311941 1753 1 | 211 19 |
00CYSTIS PARVA CEL (] f 11140061 3680 |} | } |
PECTASTRUM BORYANUM oL t 11 | x t1 \ 1
PEDTIASTRUM DUPLEX 1 ! [ | [ | !
Ve GPACTLIMUM cecL t | | il | 11 Ce?! 6. |
FECTIASTRUM CUPLEX 11 | i ] (] i ]
Ve RETICULATUM 4. R { |1 0.2 a6 |1 t |
FECTASTRUM CUPLEX 11 { {1 { i1 { {
V. ROTYNDATUM oL it | bl i x {1 1 |
PECTASTRUM STMPLEX 1t | (] ] it t |
Ve OUODENARTUM e 1 t 11 | x b 1 x i
PENNATE DIATCMS CeL || | 1} 2,00 185 || ! |
PHACUS LONGICAUCA CEL (B ] { 11 ! t | x 1
PHCICOSPHENTA CURVATA CEL 11 | 3 [ | 1) | |
SCENEDESMUS cou 1 il 1 (] 1 x|
SCENFDE SMUS #2 cct ot 1 b 1 (] ] x
SCENEDESMIS BRCUATUS 19 | 1) | t I |
Vo CAPTTATLS . oo coL_ | ! [ 1] 162 [ ] i I
SCENEDESMUS AamMATYS (4. % [ | [} I ] 1e04 s2 [ ] |} ]
SCENEDESMUS BICALDATUS ceL 1 i (] ! x ot i |
SCENEDESMUS BIJUGA oL ) ! 1 2,00 183 1| ! (
SCENEDESMUS NENTIZULATUS ccL b { tt 05l o 11 { |
SCENECESMUS DIMNedmys [ i 1 | x i 1
SCENEDESMYS INTERMERTUS t 1 11 [ [ ! |
Ve B1CALDATUS ot 1 f t 1 2.00 185 11 i {
SCENEQESMUS QUATRTZAUDA oL { Il 0.3 23 11 I |
SCENEDESMUS SPP, coL il 1 f 1 Oe5l o8 [ | {
SCHIZOCHLAMYS ? oL 11 | I 1 2584 294 |1 | |
SCHMROEDERTA SET1CSRA (4 1 [ { 11 9.7 s |
SELENASTRUNY 2 CEL [ | 11 | x [ | !
SPHAERQCYSTIS 3CHAZETER] N { 1 f x { {
STAURASTRUNM CEL [} | [ | 1 074 [Y |
STEPHENCOT SCUS CEL | | 6.8 31 1 ( (] | x|
SURIRELLA CEL || | x 1t | x i !
SYAECRA ULNA CEL 12113, 74 1% It ] (] ] |
TETRASTAUM HETSRACANTHUM e | 11 | x 1t 1 |
TRACHELCMINAS VOLVOCINA CEL [} ] 1t | 11 1.6l 13 |

TCTAL sa? 9068 89?7
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LAKE NAME: CONNEAUT LAKE
STCRET NUMRER: 4234

NYGAART TROPHIC STATE INCICES
DATE 04 21 73 07 27 73 10 05 73

MYXCPHY CE AN o1/0 ® 04/0 ¢ 3,00 €
CHLORQOPHYCEAN 01/0 € 02/0 € 2.00 €
EUGL ENQPHYTE 0/02 ? Q/06 ? 0el0 ?
DIaTCM 0.33 E .50 € 0.80 E
COMPCUND 0570 E g8/0 E 15.0 E

PALMER'S CRGANIC POLLUTICN INDICES
DATE 06 21 73 Q7 27 .73 10 3% 73

GENUS o1 02 00
SPECIES (f¢] 00 Q0

SPECIES DIVERSITY ANC ABUNCANCE INDICES
DATE 04 21 73 Q7 27 73 190 Q05 13

AVERAGE DIVERSITY H 2436 3.02 289

NUMBER OF TAXA S 21.60 18.00 29,00

NUMBER QOF SAMPLES CCMPOSITET M 2400 2400 2,00
MAXIMUM. DIVERSITY MAXH 4¢39 417 4470

TOTAL DIVERSITY

TOTAL NUMBER CF INDIVIOUALS/ML
EVENESS COMPCNENT

MEAN NUMBER CF INDIVIDUALS/TAXA
NUMBER/ML 0OF MCST ABUNDANT TAXON

2329.32 2985,.73 1479.48
9397.00 $89.00 512.00
Qe 54 0e72 0.61
47.00 S4.94 1359
335.00 203.00 132.00

Xrez0
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LAKE NAME: CONNEAUT LAKE . CCNTINUED
STORET NUMBER: 4204

04 21 13 01 27 73 10 05 73

| ALGAL I ALGAL i ALCAL

| uNtTs | UNTTS | UNITS

Taxa FORM S ZC PER ML IS 3C PER ML S W OER M
ACHNANTHES MICROCSPHALA ? CEL || | It 7.7 7% | [ |
ANABAENA 1248 [ { 11 2.51 2% i1 ] 1
ANABAENA #2 FIL 1 t [ t 1 | 251 13 |
ANABAENA PLANC™TNICA FIL L | 11120451 203 {ti12e,.81 132 |
APHANDCAPSA 7 SLATHISTA cCEL | | | [ | {1 | x|
APMANFCAESA ELACHISTS CEL It ! [ ! X [ | |
ASTERICNELLA FORWISA CBL  [4122.,31 220 |t i (] 1 X |
BCTAYOCCCCUS BRAUNT!Y CEL [} | |1 | [ | X |
CERATIUN HIRUNDINSLLS : CEL 1 | ! I ] X 14l Sell 26
CHLAMYCCMONAS cst | i x 1 ] tt { |
CHRCCCOCLUS cor | f [ ] (I f x 4
CHPYSOPHYTAN FLACGELLATE 4 ! x 11 ! () ! |
CLCSTERIUM CEL [ | 11 | [ | X f
COCCONETS CEL | |} [ [ ] S | { |
COCCONE TS PLACENTULA 11 | i1 i 11 | f
Vo EUGLYPTA csL i 1 (1 { i1 | x i
COCCCNETS SCUTELLU™ ' CEL L] | X [ 1 [ | |
COELOSPHAERTIUM NASGELTANUM cer || | 11 1 x 1t | X |
CRYPTCMCNAS CSL f 1 { {3115.41 152 [ | 1
CRYPTCMCAAS VAT CEL | | ! [ ] i 13010e41 LRI
CRYPTOMCNAS TENULS ? CEL | ¢ f x| i I { |
CYANCPHYTAN FILAMERT FIL i1 i E S A | i [ | X !
CYCLOTELLA BCDANTCA csL l2itv.81 176 | ] f ] |
CYCLCTELLA STELLIGERA CEL 11 | [N i 1 | 2.5! 13 1
CYMBELLA CEL ) | ! [ I [ | X !
DINCERYCN PAVARICUM [ IS | | 14112481 127 i1 { I
CINCBRYIN DIVERGENS cEt 1 | c.91 9 {1t | [ | [
EPITHENMTA ceL )i | x|t | t | !
EP ITHEMIA TURGIDA CEL [ i i | [ 1 X |
EUCCRINA ELEGANS CEL I | 0.9 9 t | () 1 I
FLAGELLATE #3 CBL  [3133.9) 338 | | 1 (] | ]
gtngéuns 9 CEL 11 ! | | 1 I 251 13 {
AGELLATES et || | 150210e31 102 5120451 108 |
FRAGILAR TS [4-{ S A ! 1 i x ] ]
FRAGILARIA o1 CeL  IS5T se81 st 1t i (] ! t
FRAGILARIA CROTONENSITS cEL |} | x 4 I (M ] }
GLENGDINIUM CEL 1 1| 0.9f 3 I 2.5l 2 4 | f
LYNGBYA 3 (O { 11 ! (N 1 L
MALLCNCNAS CEL P § 11 | I 24510 13 |
FELCSTOS 43 ceL |} ! 11 1 x| %1l FY |
MELQSIPA GRANULATA 11 ] 1 y b f §
Ve ANGUSTISSIMA CEL ] 1 N} ] 1 | X [}
MELCSIRA ISLANDICA ? cEL || | x 1 | (] ! |
MICROCYSTIS ASRUGINOSA cer 4o | 11 | 1t | x|
NAVICULA #1 CEL [ | X {1 ] [ ! \
NAVICULA CRYPTNCEOHALA CEL 11 | X 1 [} [ { t
NAVICULAS GASTRUM CEL | | | x 0t § (] 1 ]
NITZSCHIA ot CEL 1 x {1 | £ | f
PANDORINA MCRUM coL | (] { L 1 !
SCENEDESMUS ABUNCANS . coL | | I 1 2.5l 25 | | !
SPHAEPCLYSTIS ? SCHRCETER! o | ] [ ! x 11 1 [
SPHAEROCYSTIS SCHRCETERT (<4 S 1 11 f It | x |
STEPHANCOLISCUS 8STRAEA CEL 1 t 12119,01 179 J2120.%%( 108 f
STEPHANCOISCUS NIAGARAE ? CEL  J1i13.60 132 )} | 1 1 {
SYNECPA Y CEL |1 | [ f 1 1 2.51 13 |
SYNECRS #2 cEL 1| | 11 1.71 T | { { 1
TETRAEDACN ARTHRCOESHIFORME 1 1 1 ) 11 1 i
Ve CONTORTA CEL 1 i x |1 ] I | |
TRACFELTNONAS ¢ISPICA cEL I | } |t | i1 t P |

TovaL 987 989 512
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LAKE NANME: GRESNLANF DAM
STCRET NUMBER: 4207

NYGBARTC TRCPHIC STATE INCICES
DATE 04 17 73 07 24 73 10 03 73

MYXOPHYCEAN 0/0 C 2459 € 4eC0 E
CHLOROPHYCE AN 04/0 E 3.00 € 8.00 E
EUGLENGCPHYTE 0704 7 0.09 ? 0712 ?
DIATCM 0e40 £ 150 E Qeb4
CQMPQUND 08/0 € 7.50 € 19,0 E

PALMER*S CRGANIC PCLLUTICN INDICES
DATE 04 17 73 Q7 264 73 10 03 73

GENUS 09 02 10
SPECIES Q4 00 0%

SPECIES OIVERSITY AND ABUNDANCE INDICES
CATE 04 17 73 07 24 73 10 @3 73

AVERAGE DIVERSITY H 067 leb5 3,02

NUMBER CF TAXA S 21.00 20.00 344,00

NUMBER OF SAMPLES CCMPOSITED M 3000 100 3.00
MAXIMUM DIVERSITY MAXH 4,39 .32 5.09

TOTAL DIVERSITY

TOTAL NUMBER OF INDIVIDQUALS/ML
SVENESS COMPONENTY

NEAN NUMBER CF INOCIVIDUALS/TAXA
NUMBER/ML OF MOST ABUNDANT TAXCN

10231.57 4557.30 17688414
15271.00 2762400 5857.CQ
0.15 J.38 0.59
727.13 138410 172426
13676400 1367.,00 1838.00

Arfrczo
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LAKE NAME: GREENLANE DAM
STCREY AUMBER: 4207

TAXA

ACHNANTHES LANCETLATA
ANABAENA

APHANT ZCMENCN

APHANT ZCFENQN SLNS-AQUAE
ASTERICNELLA FORMPISA
ASTERICNELLA FORMICA
Ve GRACILLIMA
BCTPYCCCCCLS BRAUNTT
CENTRIC OIATOM
CERATIUM HIRUNDIAELLA
CHLAMYOCMONAS ?
COCCRIn CELL
CCELASTRUM PICRCFIRUM
CCELOSPHAERTUM NASGELIANYM
CCSMARTUM oL

CCSMARTIUM #2

CRUC IGENTA APICULATA ?
CRYPTOMONAS ERNSA
CRYPTCMCAAS NVA™A
CYCLOTELLA MENEGHINIANA
ClATOMA

EUNGTI A

FLAGELLATES

FROGILARIA

FRAGILARTA CRQTCNENSIS
GCMPHONEMA ANGUSTATLM
Ve PRCOUCTA
KIRCHVERTELLA CBRSA ?
MELOSINS 0T STANS
PELOSIRA GRANULATA
MELOSIPA GRANULATA

Ve ANGUSTISSIMA
MELOSIRA ITALICA
PELOSIRA ITALICH

Vo TENUISSINA
MELCSINA VARIANS
PICROCYSTIS AEQUGINQSA
MICRCCYSTIS INCERTA
NAVICULS
NAVICULA ¢}
NAVICUL A #2

NAVICULA LANCEJLATA 7
NITZSCHIA
NITISCHIA ¥
NITZSCHTIA #2
00CYsS S
CESCILLATCRIA

PANDCPINA MOAUM
FECTASTRUM BOQYANUM
PEDTASTRUM CUPLEX

Ve CLATHRATUM
PEDTASTARLM CUPLEX

Ve RETICULATYY
PECIASTRUM STMPLEX

Ve CUCDSNARTUM
FEANATE CIATCW
PHORSIDIUN MUCTCOLA
SCENEDESMUS
SCENEDESMUS ACUTUS

Vo A TERNANS
SCENEDESMYS CENTIZULATUS
SCENEDESMUS INTERMENTUS 7
SCENEDESMUS QUALRICAUDA

SCENEDESMLS QUADRICAUDA ?

SCENSDESFUS CUACRICAUDA
Ve LCNGISPINA
SPHAEPQCYSTIS ? SCHROETERY
STAURASTRYP BARACCXUP
STEOMANQDYISCUT ?
STEPHANCLISTIUS ASTOAES
SYEPHANCDISCUS FONTISCHIT
SURTRELLA
SYNECRS
SYNFLRA CELICATISSIwA ?
Vo MGLSTISSTMA
SYRECRA CELICATISSINS
Ve ANGLSTISSINA
TRACKHEL CMNINAS

T™rAL

CCNTINUED

FORM

g6 L7 73

07 24 13

10 03 1N

S

%C

ALGAL
UNITS
pER M

ALGAL
UNITS
tC PER ML

S

w

{4

ALGAL
UNITS
PER ML

CEL
FIL
FiL
FIL
CEL

CEL
cot
CEL
CEL
CEL
CEL
coL
coL
CEL
CEL
(418
CEL
CEL
CEL
CEL
CEL
CEL
CEL
CEL

CEL
cEL
CEL
CEL

CEL
CEL

CEL
CEL
ce

(448
CEL
CEL
CEL
CEL
CEL
CEL
(413
CEL
(348
coL
[4:18

coL
coL

coL
cEL
coL
coL

coL
coL
coL
(448
coL

coL
ceL
ceL
csL
ceL
CEL
cEL

CEL
CEL
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LAKE NAME: PYMATUNING
STCRET NUMBER: 64213

NYGAARD TROPHIC STATE INCICES
DATE 04 21 73 07 31 73 10 06 73

MYXCOHYCEAN 267 E "2.40 E 3,20 E
CHLOROPHYCEAN %.,00 € 5.50 E 5,40 E
EUGLENOPKYTE 0,04 ? Qs05 ? 0.05 ?
CIATCOM 1400 E 1600 E 1.00 £
CCMPCUND 10.3 £ 9.40 € 10.6¢ E

PALMER'S CRGANIC POLLUTICN INDICES
DATE 04 21 73 Q7 31 73 10 08 73

GENUS 13 17 16
SPECIES 04 04 03

SPECIES DIVERSITY AND ABUNCANCE INODICES

DATE 064 21 73 Q7 21 73 10 05 73

AVERAGE DIVERSITY 2660 3.90 424

NUMBER OF TAXA 43.00 53,00 59,00

NUMBER COF SAMPLES CCMPOSITED 44C0 400 400
MAXIMUM OIVERSITY MAX Se%3 5«98 bell

TOTAL DIVERS!'TY

TCTAL NUMBER QF INDIVIDUALS/ML
EVENESS COMPCNENT

MEAN NUMBER CF INDIVIODUALS/TAXA
NUMBER/ML JF MNST ABUNDANT TAXCN

33152.40 50788.50 52503.50
12751.00 15%37.00 14765.C0
Q.48 Qb4 0409
25¢e 23 253492 213.99
6163400 37¢%.00 2799400

AT ZOTEONHT
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LAKE NAME: PYMATUNING CCNTIAUSD
STCPET MUMBER: 42132

04 21 73 07 31 73 12 fe 12

| aLGaL | ALGAL | |

| UN1TS I UNITS | f

TAXA FCR¥ S 3C PER ML S RC PER ML |S  %C 1
ACHNANTKES LANCECLATA [ ] [ | {1 ] ]
Ve GURIA ceL | { i 1 1 I R

ACTINASTRUM HANTZSCHIT (418 I 1 Ce3l 28 (] | I 1 Cadl :s |
ANARAENA #1 efL |1 | 11 1e8t 292 1t lel)l 157§
INARAENS #2 FIL (] | 131 a7 768 e 7,50 123 {
AMABAENA 83 FIL (B ] (] | 1 | Co9l 11¢ |
ANABAENAPSTS et 1 13 | t 1 g.er 118 |
ANABAENCPS IS PHILIPPINENSIS FIL L | ' { b1 0e51 LE I |
ANKI STRCOESMUS CEL 1| | g6l L& T I t [ | |
ANKISTRODESMUS €L CATUS ceL || I 1| cesl 97 | 1 3.5) 11
APHANT ZEWENCN ? FIL 11le8s0f 4189 | | 1e21 188 | | Ce3! s |
ASTERICNELLA SQ9wQSA CEL 1 | 2.7F 339 | i x| | x|
80TYNCICCUS (4TI | { i 1.2l 32 0 ' o
BCTRYCCCCCLS BRAUNIL coL || i 1 \ X 11 cl.3t 35 1
CSRATIUM MIRUNDINELLA ceL 1) | tt ! x 11 i x
CLCSTERIQPSIS (41N | 11 2.2 122 | ! i
CLCSTERICPSIS ? CEL || | P | 11 | LI
CLNSTEPTUM et | | oeél L2 I t I ! }
CCELASTRUM CAMBR ICUM o | 1| Oeal 8 ] | 2.2 33 |
COELASTRUM CAMBRICUNM ? (] l (N ! (] 1 |
Ve INTERMEDTUM ceL 1 { it { i1 a.3t 3 1

CCELASTRUM CAMBRICUM [ ] ! [ { [ ! ]
Ve INTERMEDIU™ oL 1 ! [ | x i | |

COFLASTRUM MICROPIRUM cou || | it | x 1t 2 39 |
CCELASTRUM RETICULATUM coL || | x 0| | [ t 1
COELASTRUM SPHASRICUM cer 1t | x 11 ! [ ] ! 1
COELOSPFASRTUM NAECELTANUM oL 1 3. 33 | f 3.2t 312 1.1 L.l sy |
CCSMARTUM 1 cEL 1| 1 it l x b c.y 3 |
CCSMAR UM 92 CEL ( (] { x 1 ! {
CRUCIGENTA APICULATA coL t1 | [ 1 b | | x|
CRUCIGENTA TETRAPECIA oL 1t ! It | [ P 1] s |
CRYPTOMONAS ERNSA CEL 6] 2.8 489 | | 1t ' i
CYCLOTELLA MENEGHINIANA CEL [N 1 |1 | x 11 0.3 39 [
DICTYQSPMAERTIUM FULCHELLUM (<. S | x 11 ge2d 32 1| GeSI LA B |
CINQR®YCN DIVERGENS ceL 1| ! (] | 1 | x|
CINOBFYCN SERTULARIA CEL |1 3.50 3% t t (] | f
DINCFLAGELLATE cEL f ot ] I 1 ce2l 32 11 { 1
EUASTRUN CEL i1 i x [ [} X i1 [} X |
EUGLENA CEL ) | | x 1} J )t 1 x |
FLAGELLATES CEL 2122411 2821 | | 2.81 4%& (31 8,51 125y |
FRAGIL ARTA CEL [ | X [ | [ { i
FRAGIL 2914 CROTCNENS IS cEL I ¢ 1 1t ! x 1! t x |
GLENCOINIUN PULVISCULUS CEL | | ' x 11 ] i1 | |
GCLENK INTA ceL ¢ | 11 a6l 91 | | | 1
LAGERMEIMIA CITEBIFCRNTS CEL 1| ! 11 | x ! x |
LUNATE CELL CEL | 1 11 1,20 198 1| \ I
LYNGEYA #1 L3 { S I { 12123.50 3745  1L118,90 2789 |
LYNGAYA #2 FIL 4 ) | 11122431 3%70 | | 4401 58% |
LYNGBYA LAGERMEZINII FIL || | X 1 241 389 |t 1.11 157 |
BELOSIR S CEL ) | ! x | § 11 ! !
MELCSIRA €2 cer || | t 1 1.601 260 {51 3.851 T}
MELOSIRS #3 CEL | | | N | t | ce81 118 |
MELOSTRA CISTANS CEL | | t [ ] {1 tell 157 1
MELOSTRA GRANULATA CEL 1 1 1t 2,00 326 || | |
MELOSIRA GRANULATA [ i 11 | [ | !
Ve ANGLETISSIMA CEL 1 1 260 301 | leal 227 1 ] 3021 & |

MERTSMOPEDIA TENUISSIMA cer | | x 11 0e81 130 1| | P |
PICRACTINIUM PUSILLUM oL | ) 0.3§ 13 4| ) i1 | |
MICRCCYSTIS AERUGINQSA oL || | X s 1 x 1§ telt 157 1
MICAGCYSTIS INCERTA cet | | Gesl 1 11 351 %52 1 | 1.51 1108 |
»CUGEC™ 1A st | te2t 150 1 { I | 031 ¥ |
NAVICULA #1 4 ' 1 ] x i |
MAVICUL S ¢2 CEL [ ] [} [ 1 [ 1 X 1
 RITISCHES . CEL I te2f 150 { { %91 1103 { | Saif T4s
NITZSCHEIA ACICULARYS ~ 7 77 7 CEL 1 \ 11 lest 227 | !
coCYSTIS . cCeL ) | 1 X 11 0.l S ! x |
CSCILLATCRIA BIL 1 x |1 | 11 1 |
OSCILLATORIA 1 FIL 1! 181 226 ) | | 12113001 192¢ |
CSCILLATCRIA #2 FIL | ) } {1 d.4) 1] 1 1 0.31 39 1
PECTASTRUM BARYANUM ccL I 1 0e9t 113 I | Ce9l 130 1 1 0.3} 19 1
PECTASTRUM CUPLEYX coL | 1 x 1! | 1) 0.2l EL I |
PECIASTAUM CUPLEX [ { t | : I | 1
Vo RETICLLATUNM coL tt [ I 1 Se2t 32 [ | {

PECIASTRUM CUPLEX 1 | 1 | It 1 [
Ve RCTUNDATUN coL [ { [ t x .t | |

PECIASTRLM STMOLEX i ] 11 t ] | i
Ve CUCDENARTU® coL Vi I x ot 2.2 32 | 0.3l 33 |
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LAKE NAME: PYMATUNING CCNTINUED

STCRET AUMBER: 4213

04 21 13 07 31 13 10 06 13

| ALGAL [} aLGat | ALGAL ]

1 UNITS | UNITS | UNLTS |
TAXA BOR® ]S SC PER ML S T PER ML |S %C PER ML |
FEDIASTRUM TETQAS [ | [ ] (! ) ¥
Ve TETRACOON cer ot } x I | 0e2i 32 1| | |
PEVICINIUM WISCCNS INENSE CEL | t t | [ ] X |
PHACLS #1 ceL | t (] ! [ I 0.3t s |
PHACUS 92 CEL 11 1 11 ' x 11 | 1
EHACLS ACUMTNATUS ? CEL [ | [ 1 x b { |
PHCAMIDTLM MUCTCOLA cor 1 | 11 0.8l 97 | | 0.3 s |
SCENEDESMUS #1 coL [ ' 1 { { { 0.31 39 {
SCENELESNUS ABUNCANS coL 1} el 389 | 1 2.21 3% | | 4.0| 585 |
SCENEDE SMUS ACUMINATLS [ - [ | t1 | |
Ve SLCNGATUS cov 1 | 11 0.21 32 (| { x |
SCENEOESMUS ARMATUS (< S { t 1 3.5 $52 | | 2.4) 356 )
SCENEDESMUS BTJUGA [ 1 1 i [ | |
V. ALTEANANS coL il | X I ! 11 | |
SCENEDE SMUS DENTICULATUS (] { [ I [N i |
Ve LINEARLS coL 11 | | I | t i ] [
SCENEDESNMYS OTMORPHUS ¢t f X 11 Q.2 32 1 | e 3 |
SCENEDE SMUS INTERNEDIUS (] | it | 1 1 !
Ve SICAUCATUS ene | | t1 | x 1 L |
SCENEDESMYS GPNLISNSIS oL 1| ' i1 0.2 32 11 0.3 |
SCENSDESMUS QUACRTICAUCA ceL 131 471 €02 i1 | 11 | |
SCENEDF SMUS QUADRICAUNA 11 ] [} ] (] i {
Vo LCNGISPINA ) coL (] [} x [ ] [ ] |
SELENASTRUN CEL [ ] [ | x [ | x !
STAURASTRUM o1 CEL 11 { [ | X | | 034 3% {
STAURASTRUM #2 CEL 1t | [ | X [ ] | x |
STAURASTRYM #3 CEL [ [ 1! | [ [ » 1
STAURASTRUM w4 CEL [ ! X [ | [} 1 ' !
STEPHANCCISCUS CEL | | Cesl TS | 1 931 1331 | | 3.21 a7l |
STEPHANCDI SCUS ASTRAEA CEL b1 0e3! 18 151 2401 226 f ) 1. 19¢ !
SYNEDR A CEL IS0 2,81 &8y | | 2.2 32 1 | 0.3§ 13 |
TABELLAGIA FENESTRATA CEL | | 1 bt i [ | x|
TETRAEDRON CAUDATUM CEL | | {1 | x 11 ] x |
TETRAGCACN LOBULATYN CEL 1 | | 11 { (] | X |
TETRAEORCN MINIMUY CEL 1| 1 i | x U ! |
TSTRAENAON REGULARE ceL || [ | 1 i f |
TETRAECPCN REGULARE [ I [} { [} | |
Vo INCLS CEL tt § [} 1 1 { x i
TETRASTRUM HETERASANTHUM ccy { [ | | S A | x|
TETRASTRUM STAURCGEN IAEFORME coL It 1 (] | 11 | x |
YREUBARIA (4 1 [ | x 11 i |
ToTAL 12751 15997 16755
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LAKE NAME: SHENANGQ RIVER RES,
STCRET NUMYER: 4216

NYGAARLC TROPHIC STATE INDICES
CATE 04 20 73 Q7 30 73 10 C8 73

MYXOPHYCE AN o1/0 E 2.20 E 2000 €
CHLORCPHYCE SN 03/70 € 2080 = 267 E
EUGL ENDPHYTE 0e25 E 004 ? J.04 7
DIATM 0e29 ? 1e00 E 133 E
rOMPCUND 07/0 € 6620 £ 933 €

PALMER ¢S ORGANIC PCLLUTICN INDICES
DATE 04 20 73 07 30 73 10 08 72

GENUS 10 13 21
SPeECIzS 03 00 00

SPECIES DIVERSITY AND ABUNCANCE INDICES
CATE 04 20 73 07 30 73 1¢ C8 732

AVERAGE DIVERSITY le 75 3490 386

NUMBER CF TaX2 17.00 46400 39«00

NUMBER NF SAMPLES CCMPQSITEC 1.00 3,00 1.00
MAXTMUM DIVERSITY MAXH 4e Q3 S5¢52 Se23

628925 14828.40 110456,00
359%.00 4119,00 2977%,.00
0o 42 0e63 0e73
211424 39,54 73782
1706.0C 150%.02 4050.00

TOTAL DIVERSITY

TOTAL NUMBER OF INDIVIDUALS/ML
EVENESS COMPONENT

MEAN NUMBER CQF INDIVIDUALS/TAaXA
NUMBER/ML OF MOST ABUNDANT TAXON

ARreeZoTzIwnwiy
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LAKE NBME: SHENANGC RIVER RES, CONTINYSD
STCRET NUMBER: 4216

4 20 73 07 30 73 10 08 73
! acat | ALGAL ) ALGAL
i UNT®S | UNITS | UANLTS

Taxa FORM IS ®C 2R ML |S tC PER ML 1% RC PEF ML

ANAGAENA ] ! t | 11 1 x|
ANABAENA 41 fiL 1 1 121 7.8F 223 (| ! t
ANABAEMA #2 FIL || { ILi36e6] 1506 1 1 1 \
BANABAENA PLANCTCNICA FfIL 1 ! 121 91 262 || | |
ANK T $TRCDE SMUS CEL ) 1 ] 11 veTt 27 | '
ANKISTRADESMUS #1 cEL |} ] {1 { 11 3.1 ge0 |}
ANKI STRCDESMYS #2 CEL || | 11 | I} le?t 4SS |
ANKTSTPOOE SMUS FALCATUS CEL 151 2.2 3% || f x | | x
APHANT ZCMENCN ? FIL )1 | Jal 7.8 323 1 Hf | \
ASTERICNELLA FQOM7SA CEL  tl138,7F 1389 | | | i | |
BCTRYOCOCCLS B8P AUNT? oL 4 1 2! 1 x | I
CARTERTA CEL 11 ! 1 1.3 s& | | gest 185 |
CENTRIC 0YATOM CEL 1 ] [ ] I ! r
CERATIUM HIRUMDINGLLA cEL | | 1 1 1 Qe 21t 1 1
CHLANYOCMONAS cEL | t 1 2401 st | | L
CHLOROPHYTAN ELAGSLLATES cEL | | | (N | fil121.00 e&cec |
CHBY SOCOCCUS oL (Y | Vol ! tzl12.81 3830 |
CHRYSOPHYTAN FLAGSLLATE CEL  14] SoS1 138 | | | [ 1 1
CLOSTERTUM CEL [ IR 1 | 1 2404 a1 11 \ |
COCCCNEIS PLACEATULA CEL 1 | | x 11 | (| i |
COELASTAUM CAMBP ICUM caL |} l t t x t | !
COELASTRUN MICROPNALM ccL 1 | ] | x ! ! x|
COELCS PHAER TUM coL 1| { i1 l It 0esl 220 |
COELOSPHAERTUM NASGELTAMUM caL 11 | 11 131 54 || 1 |
COSCINQDTSCUS LACYSTRIS CEL 131 11} s |1 t t ! |
CRUCIGENIA APICULATA [<: ] S } [ | x |1 | !
CRUC IGENTA TRREGLLARIS cov L | [ | 1 1 ce2l s |
CRUC IGENTA CUACRATA caL | ! [ ! 11 1.0 275 |
CRUCTIGENTA TETRAPSCIA cot [} ] [ | 1 1 1a31 385 |
CRYPTONCNAS QVATS ceL ! 1 x 11 2400 81 1 | |
CYPBELLA TURGIOS ceL || ] x ! 1 |1 | |
DACTVLCCCCCCPSIS CASCICULARLS - CEL 1 ) [ ! 11 e.71 1s2¢ 1|
OICTYCSPMAERIUN SULCKHELLUM [ S I | (] | x | |
0 IMORPHOCOCCUS cor |} | 1 11 | I} 3.1t esc 1
CINCRAYCN CEL 11 i x [ | [ 1 |
DINCFLAGELLATE . CEL 1} ] [ ] 11 oo.2i 55 |
EUASTPUM' . CEL 1t f t 1-0e71 27 1| { X {
EUGLENA CEL [ i V1 ] t | le0} 21 |
FLAGELLATES CEL 11 | 1) s.21 215 || 1 |
FRAGIL ERTS CEL (] t LI I | { ft ] {
FRAGILARIA CROTCNSNSIS CEL |1 ] x 1 i x| [ |
GOLENKINIA RADTATS CEL | \ 1 | 11 cesl  11C |
GYPOSIGMA 7 (4T i [ 1 x 01 1 |
KIRCHNERIELLA €1 CEL | | { (] { 11 1.9t <50 |
KIRCHNERIELLA CCNTORTS 7 csL || 1 i1 | 11 6a11 1760 |
KIRCHNERTELLA 0AESA CEL I | [ | x t { {
LEFCCINCLIS 7 e cEL | 1 x 1 i [ 1 1
LYNGRYA FIL [ \ (B} | x 1t { |
MELDSTRA DISTANS CEL | | | Pl 3,91 16t || | i
MELOSIRA GRANULATA cEL 1 1 | bt { t | x
MELOSTPA GRANULATA ? CEL 1| | [ | I 1 1,00 27 |
FELCSIPA GRANULATA [ | () ] [N} | I
Ve DELICATISSINA CEL I | ! 1 0.7l 21 | |
MELOSIRA ITALICA CEL  2147.51 1706 | 1 2,601 108 | | | |
MERTSMCPEOTA oL 4| | 11 I | 2.91 00825 |
PERISMCPEDTA PUNCTATA (448 (] | (] i x 11 { |
MERISMOPEDIA TENUISSIMA coL V) ! 11 1.3 s& 1| | |
MICRCCYSTIS cov | 1 1! | 13110.51 3135 |
MICPOCYSTIS AERUGINASA [{:]8 t | 1 131 54 1| i !
MICROCYSTIS INCERTA . coL || ' 1) ta3i LI | | |
NAVICULA cEL 1) t (I 1 X 11 ce2l 55 |
NTTZISCHIR CEL [ [} 1 t | i [ ] | [}
CeLYSTIS CEL. 11 r 11 t x 11 1 |
OSCILLATORTA . o 3 L | LI UL f b 0e21 LL] !
OSCILLATCHIA GEMINATA FfIL L) 1M 60 ) | Q.TY 27 (I} | I,
PECTASTOUM CUPLEX [ 1 1 | ] t 1
V. RETICULATUY 143, S ] ) (] | x 1 i |
PEDTASTAUM STIMPLEX 11 ] 1 | [ 1 }
Ve CUCOENASIY“ [ S | { f11.3 s { f C.21 55 |
FEMNATE CTATCM CEL (] } [} | I | 2481 104¢ |
SCENEDE SMUS cer | (N \ { | es2! cl?27¢ |
SCENECESMUS #1 (4. N | 1 0.7 21 1 I {
SCENEDESNUS BTJUCA ? [ TR I | | (I ! U ceat 220 1
SCENEDESMUS INTEAMEDIYS 11 1 1 ' (] 1 |
V. 81CAUCATYS coL [} 1 { | 2.7 27 {1 { A
SCENEDESMUS QuACRTCAyUDA ft ] 11 } (] 1 ]
Ve LONGISPINA cou [ ! X (] ! [ 1 |
SELENASTRYM CEL  } ¢ t [ | I | Ca2l 5S |
SPHAEPOCYSTIS ? SLMACSTERT o R t 1 | x 1 1
SPEARAOCYSTIS SCHRAETERT . coL | | 0.6l 20 |} ! (N ' |
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LAKE NANME: SHEMANG? RIVER RES, CCNTINUZD
STORET NUMBER: 421¢&

04 20 13 o7 30 73 10 €8 73

! atGat ALGAL ALCAL
i UNITS [ UNTTS I LALTS !
TAxA FORM {S  TC oEm ML (S % PER ML IS 3C PER ML |
STAURASTAYUN €1 [4 < R A | | 1| 271 27 Lt ] t
STAURASTRUM 82 413 (] f 11 | X )t Ce8l 220 |
STAURASTRUM 23 CEL ] | [ 1 X {1 ! |
STAURASTRUP TETRACERUM cCEL 1 | b ] 1t te0l 27
STEPHANOCT SCUS CEL [ | 151 781 323 i 110431 0297¢C |
STEPMANCOISCUS ASTRAEA CEL | | | 1 i x it { )
SYNFOR A CEL 11 1 [ ] (B ] X 1
SYNEDRA #1 CEL 1 1 221 79 1 1.3 Se it | |
SYNELRA OELICATISSIMA o t 11 ] [l | |
Ve ANGLSTISSIMA cetL | 1 I | le31 s 11 t i
TEYRAECACN HASTATYH [ | ] | (I 1 |
Vo PALBTIAUN CEL [} 1 (] 1 i1 1 x !
TETRASTOIUM HETEPAZANTHUM coeL 1 | 1 | 1 1 0esl 1ie 1
TRACHELCMONAS VOLYTCING CEL (I ! i 4 0.7 27 1t I 1

TOTAL 191 4119 2877¢
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LAKE NAME: BEAVER RUN RESe
STCRET NUMBFR: 4219

NYGAARD TRCPHIC STATE INCICES
DATE 06 23 73 07 28 73 10 05 73

MYXOPHYCE AN 0/0 0 2.00 E o1/¢0 €
CHLOROPHYCEAN Q/¢ 0 4,00 E 0l1/0 E
EUGLENOPHYTE /0 7 O0el? ? 0.50 €
n1ATCM 0.80 E 3.00 £ 1625 F
COMPRUND 04/0 E 1v.0 £ 08/0 ¢

PALAER'S QRGANIC POLLUTICN INDICES
DATE 04 23 73 07 28 73 10 05 73

GENUS Qa ol o1
SPECIES 00 00 03

SPECIES OIVERSITY AND ABUNCANCE INCICES
DATE 04 23 73 07 29 73 10 05 73

AVERAGE DIVERSITY H 2456 le45 1.8¢

NUMBER OF TAXA S 15.00 19.00 13.00

NUMBER OF SAMPLES CCMPOSITED M 2.00 2000 2.G0

MAXIMUM DIVERSITY MAXH 4400 4025 4625

TOTAL DIVERS1ITY D 773.12 1193.35 2103.55

TOTAL NUMBER OF INDIVIDUALS/ML N 302.00 823.00 1131.00

EVENESS COMPCNENT J 0. &4 4.34 0e44

MEAN NUMBER QF INDIVIDUALS/TAXA L 18.88 42432 5553
K

NUMBER/ML QF MOSY ABUNDANT TAXON 101.00 487.00 69¢.00
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LAKE NAME: BEAVER QUM RES. CCNTINUER
STORET NUMBER: 4219

0w 23 73 07 28 73 10 05 13

| ALGAL | ALGAL | ALCGAL

{ UNITS | UNITS UNITS

TAXA FORM S ZC PER ML S %C PER ML (S  IC PER ML
ASTERICNELLA FORMOSA csL |t 3,00 9 11 ] 1 | 1
CEPATIUM HIRUNDINELLA CEL [} | 13] 661l 50 I | X §
CHLCRMPHYTAN FILAMENT #t FIL [} | 161 2411 17 [ | i
CLOSTEO TumM #L CEL (] { [ | X 1 | §
CCELASTIUM RETICULATUM 7 L )} | 11 i 11 [ x
CCSCINCOISCUS CEL 11 1 x 1 | (] { |
COSCINCOISCUS LACUSTRLS CEL  t211%.21 4 | | 11 | |
CRYETCPMCAAS EROSS CEL 181 8.0t 18 [ | [ i i
CRYPTCMCAAS Qva™) CEL 1 1 [ ! 131 Se.51 62 I
CYCLOTELLA 300ANIZA ceL | | ] 12130061 252 | | Ce91 10
CYCLOTELLA STELLIGFRA CEL 1| ] 11 | 1§ el N |
CYMBELLA TURGINA [ S 1 tt ] 1 i x|
CINCBRYON EAVARICUM CEL |1 | 1! | t1 [ X |
CINCBRYCN OIVEQGENS - CEL (B ! 1115921 487 {1160e71 €9 |
DINCSRYCN SERTULARTA CEL 11126.21 14 [} | 11 | 1
CINNBRYON SERTULARIA 1 ] R i bt t i
Ve PROTUBETANS CEL 1| 1 x || | x { |
EUGLENA cEL 1| | 11 ] I | ce9t 16 |
FLAGELLATE #] CEL 1 1 x 1 1 12120.21 229 |
PLAGELLATE #2 CEL lal33,4l 101 151 2.11 17 () | ]
FUAGELLATE #9 cCEL | | | [ 1 151 4e6i £2 |
FRAGILANTA CEL (] | t| | t | X {
GLOECCYSTTS PLANCTINICA cEL || 1 x 11 ] 11 { |
PALLCMCNAS ALPINA CEL [ 1 X [ ! [ | 1
FELCSTRS CEL [ | x [ i [ | [}
VELQSIOA DT STANS CEL | | | x4 { I i ]
VELCSTIRA DISTANS ? CEL f | [ | (I} | x|
BELLSIRA GRANULATA cEL [ ! [ { x U | |
MELCSIPA GRANULA'A (IR ] | 11 1 1t | |
Ve ANGUSTISSIMA ey {1 | t! { I 1 0431 19 |
PELCSIRS TTALICA ceL 1 ! 11 i 1&) 3.¢| 41
MERTSMOPEDTA MINTYA 7 (41 N f 1 | 11 1 I |
PERISMOPEDTA TENUTSSIMA (Lo N B | ] i | x 11 ] 1
PICPCCYSTIS INCERTA coL i ] (| 1 x 1 1 |
NAVICULS CEL [ | [ ] | 11 | x |
NITZISCHEA CEL 1 | ¢e0i 18 [} ] [ L} I
NITZSCHTA PaLEA CEL (I} | X (] ! [ | i
CEDCGONTU™ L3 { | | [ f x bt i |
CACYSTIS enmGer ceL 1 | i ] x {1 t 1
PERIDINILY GATUNENSE 4 I | [ | x v 1 |
PERIDINTUY WISCONSINENSE cEL | 11 | I 1 Co3l 10
PUACUS ACUMINATUS ceL || I [ | x ot t I
SCENEDSSMUS NANUS ? ’ 1 | (I | [ | |
Vo 81CALOATYS ceL b} t [ | x i i !
SCENEQESMUS QUACRICAUDA [ ' i ] I+ | |
Ve LONGISPINA ceL ri | t ' x 1t | !
SPHACROCYSTIS SCHROETER] ccL ] [ { x v ! |
STAURONETS CRUCICULA CEL [ 1 1 [ i x 1| | |
STEPHANIDY SCUS £EeL [ ] ] 11 i X [ ! {
SYNECR A (418 I | 6e01 189 it i () { ]
TASELLARIA FLACCULNSA CEL 13 s,01 18t i [ | x|

TOTAL 302 823 1121
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LAKE NAME: BELTZVILLE CAM
STORET NUMBER: 4220

NYGAARD TRCPHIC STATE INCTICES
DATE 07 24 73 10 04 73

MYXOPHYCEAN o/0 - 01/0 E
CHLORCPHYCEAN 02/9 € gL/0 €
EUGLENCPHYTE 0/92 ? 0702 ?
DIATOM 1.00 € O0.57 E
CCMPQUND 05/0 E 04/0 E

PALMER'S CRGANIC PCLLUTICN INDICES
CaTE 07 24 73 10 04 73

GENUS 02 01
SOECIES a0 00

SPECTES DTVEPSITY AND ABUMDANCE INCICES
DATE 07 24 73 10 06 73 '

AVERAGE DIVERSITY H 2.21 1.55
NUMBER CF TAXA S 15.00 11.00
NUMBER 0OF SAMPLES CCMFQSITEQ M 300 3.00

MAXIMUM DIVERSITY MAXH 2.91 3.4%

TOTAL DIVERSITY c 5558415 2162.2°%

TOTAL NUMBER OF INDIVIDUALS/ML N 2515.00 1395.00
EVENESS COMPONENT J 0.57 0,45

MEAN NUMBER GF INOIVIDUALS/TAXA L 167,67 126.82
NUMBER/ML JF MOST ABUNDANT TAXON K 111£.00 €18.00
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LAKE NAME: A€ T7yfLLE DaM CINTINUYED
STPRET NUMBER: 4229

o7 264 13 10 ¢4 72

| ALGAL | ALGAL

} UNTTS UNITS

TAXA FCRY IS %C PFo ML IS 3 PER ML
ASTERICNFLLA FOAMASA CEL  l2127.01 678 { | | x |
CHLORCPHYTAN CYST CEL | | | L S { |
CCELCSFRACRATUM NACSGELTANUM coL (] 1 [ { x
COLC IGENTA TETPAPEDTA L [ | X 151 le4l 20 |
CRYFTOMONAS EONSA St 1 | 6411 183 | | | i
CYCLOTELLA STELL!5SRA CSL 14l Se2! 131  |1la4e3l &12 |
DINGBRYCN PAVAR ICUM cse 1| i 11 1 x|
CINCERYCN CIVFOCENS cELOL | t21e2.3) 538 |
DINOBRYCN TABSLLAQTAE cEL 1} i x 1 ' |
ELAGELLATE #1 250 11 e “ | t !
ELAGELLATS #2 cEL 4 ) 1 x 11 | |
FLAGELLATE ¢9 (4T I ! 141 o4} 20 |
FLAGELLATES CEL 1| | 13110.04 139 |
GLCEOTYSTIS GIGAS ? CEL 131 38 261 1| | |
GYMNCDINTUM NEGLECTUM 7 CEL )| | x 11 | 1
PELOSIPA ceL 1 | [ I x |
VELCSIRS #1 ceL Is) %e2t it 1| ( |
MELCSIRA DISTANS CEL 1 | ] x |t i |
NAVICULS cEL | | (] | x|
SCENEDESMUS 81JUGA oL 1| Ga9d 22 1 | |
SYNFOPA CEL i | | x 1 | |
TABELLARIA FENESTQATA CEL  (lles 3t 1115 1 | | S

TOvaL 2018 129¢

28



LAK® NAME: LAKS CANACOFTA
STCREYT ANUMBER: 4221

NYGAARC TROPKHIC STATE INCICES

DATE 07 21 73 10 05 73

MYXOPHYCEAN 4450 € 700 €
CHLOROPHYCEAN 2.30 € 3.00 €
EUGLENQPHYTE 0«07 ? Q710 2
DIATCM 1600 ¢ 1«50 E
COMPQUND 9.00 E 13.0 €

PALMER'S TRGANIC POLLUTICN INDICES
DATE 07 27 73 10 05 73

GENUS Qé 91
SPECIES 04 N

SPECIES OIVERSITY ANC ABUNCANCE INCICES
DATE 07 27 73 10 05 73

AVERAGE DIVERSITY H 247 1.7

NUMBER OF TAXA S 27,00 20.00

NUMBER CF SAMPLES COMPOSITED M 1«00 1,00
MAXIMUM DIVERSITY MAXH 475 4e32

’ TOTAL DIVERSITY o 2924.49 6391.03

TOTAL NUMBER CF INDIVIDUALS/ML N 1184,00 317900

EVENESS COMPONENTY Jd Ja52 Q.36

MEAN NUMBER CF INDIVIDUALS/TAXA L 42,85 152,35
K

NUMBER/ML QF MOST ABUNDANT TAXON 463,00 234¢.00
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LAKF NBME: LAKFE CANAQOHWTA
STCRET AUMBER: 4221

TAXA

ANSBAENS PLANCTCNICA
ANK? STRODE SMYS
APHANOCAPS A ELACKHISTA
Ve PLANCTCNICA
ARTHROSPIRA GOMCNTIANA
CENTRIC DIATCM
CEPATIUM HIRUNDIARLLS
CHLAMYQOMONAS
CHLAMYCCMCNAS GLCAOSA
CHROACOCCUS
COCCONELS
CCELASTRUM QETICULATUM
COELOSPHAERTUM
CCELOSPHAERTUM NARGEL TANUM
CCELOSPHAERTUM PaLLICUM ?
CCSMAR Tum
CRYPTCMCNAS EROSA
CYBNQOPHYTAN FILAMSENT
CYCLCTELLA BQDANICA
CYFBELLA
FLAGELLATE
FLAGELLATE #9
FLAGELLATES
FRAGILAPTIA CROTCNENSIS
CCMFHOSPMAERTIA 7 LACULSTRIS
GYMACDIANIUM CRNINATUN
MELOSIP S
FELOSTIRS #2
MICROCYSTIS INCERTA
00CYSTIS
COCYSTIS PaRvA
CSCILLAYCRTIA LIMNZSTICA
CSCILLATCR (A TENUTS
PHACLS ACUMINATUS
SCENFDESMUS
SCENEDESMUS BIJuGA
SPHAERCCYSTEIS ?
STAURASTOUM ANATINUM ?
STAURASTRUM DEJSCTUM
STEPMHANGDY SCUS
SYNECPA
TETRAECRCN MINIMYUN

TOTAL

CCNTINUED

07 2' 13 10 05 73

i ALGAL | ALGAL |

| UNITS 1 UNITS |
FORM [ $C  PEx ML S tC osR ML |
FIL I | tesl 22 t2l se8t 215 |
CEL t | x 11 | {

[ | 11 | |
CEL (] | {4l 6eel 206 |
L3 (S t x 1 | f
CEL 11 Cesd 11 [ | t
cEL || ] {1 0e31 n i
CEL t | f 1 1 leél 45 |
CEL [ { [ 1 x |
cot I | 09l 1l 11 | X {
CEL [ | X ¢ ] §
cCL 11 | | | x |
ceL 11 %9 | S U I | | |
coL [ { x 151 0.7} 23 i
coL [ | x 4t | {
CEL || ) x 1 1 1
CEL 1213951 59 | | | |
L3 { S | { 131 3.61 113 |
CEL It | x bt 1 t
CEL (M | x 1| | |
CEL | | | | | 3.3 126 |
CEL'  I13f Te51 9 || | |
CEL 151 &.0! o7 |} | |
cEL 1 ! X tliT3.71 2342 I
coL |} i it 1.8 s |
CEL {1 1e9¢ 2 t i | i
CEL [ { (B} | x
CEL | 38! 1 b N B | x|
coL 181 3,99 45 1| 0a?t 23 |
CEL 1 1 03 11 11 i 1
CEL [ | (] | x |
1L 11 0.9t S N I ! I
L f1432.00 379 | | f '
CEL b x 1! | |
CotL | | G9! 11 1 ] 1
coL 1 | 1 0.34 | 3 SR
L 1 1 3.8¢ 5 t | | {
ceL | | | x 1 f |
CEL [ | [ | x |
CEL i i I { 0631 11 !
CEL [ 1 [ [ L |
cEL 1 | x 1 [ !

1194 371
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LAKE NAME: RARVEY'S LAKE
STORET NUMBER: 4222

NYGAARD TRCPHIC STATE INCICES
DATE 04 12 73 07 23 713 10 02 13

MYXCPHYCEAN 03/0 £ 6000 £ 5.00
CHLCROPHYCEAN 01/0 € 3.00 € 2.C0 E
EUGLENOPHYTE 0/04 ? 0/09 ? 07¢7 2
DIATOM 0.7 F 0.23 E 0701 ?
COMPCUND 07/0 E 10.0 E 7.00 E

PALMER*®*S ORGANIC PCLLUTICN INDICES
DATE J4 12 73 07 23 73 10 02 713

GENUS 00 ol 00
SPECIES Q0. 00 Qo

SPECIES NIVERSITY AND ABUNCANCE INQICES
CATE 04 12 73 07 23 73 10 02 73

AVERAGE DIVERSITY H 0.82 2.86 2.59

NUMBER CF TAXA S 15.00 18.00 13.00

NUMBER OF SAMPLES CCMPOSITED N 2400 2400 2400
MAXIMUM DIVERSITY MAXH Ze91 4.17 3.70

TQTAL DIVERSITY 0 1992.60 2765.62 613. 83

TOTAL NUMBER QF INDIVIDUALS/ML N 2430400 967400 237400
EVENESS COMPUNENT J Q.21 Q.53 0.70

MEAN NUMBER QF INODTVIDUALS/TAXA L 152.00 S53.72 18,23
NUMBER/ML OF MOST ABUNDANT TAXON K 2097.00 299400 7500
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LAKE NAME: HARVEY®*S L2KE CCONTIAYZD
STCRET AUMBER: 4222

04 12 73 o1 23 73 10027

| ALGAL | ALGAL { ALGAC 1

| UNITS | UNITS UNITS
Taxa FORM |S fC PE@ My S SC PER ML IS §C PER ML |
BNABAENA #1 FIL [ | 11 191 18 | 11051 25 |
MNARASNA #2 L3 { S | 11 | {1 i b |
ANKT STRCDS SMUS csL { It 3.8l s | i |
ANKISTRODESMUS SALCATUS CEL (| | | x [ | [ I !
APHENTZCVENON ? FIL 1} | tt30e3t 299 1 | t |
APFANTZCMENCN FLCS-3CUAE FIL i1 | [ I P %eld 12 |
ASTERICNELLA FORMOSA CEL  f1186.3] 2057 || | x 11 | t
CEATRIC CTATOM ceL | t [ { x 1 ! !
CEPATIUM WIQUNDINESLLA CEL | | 1 12t 9elf 99 14{1Q.5) 25 |
CHLORELLA VULGARTS 7 ceL || i 1 | [ | x |
CHMRCECCCCUS coL |} ] It | L S A | | |
COELOSPHAEQTUM CONFERTLM 7 ccL | ! 11 19t 18 L ¢ | |
CCELISPEAERIUM PaLLICUM oL || | 11 1.91 18 12§2%.11 0
COsCINONTISCUS CEL !} } x 1 | I | |
CRYPTOMANAS ERDSA CEL 13| 2.6l 63 141451 140 13131.61 L |
CYANGPHYTAN COLCNY cor | t bt | | 11051 2¢ |
CYANOPHYTAN FILANENT 1L it } X 1 { 1} | !
CYCLCTELLA 3ODANICA CEL 141 3.91 F3 O I | i [ | |
CYCLOTELLA NMICHIGANIANG CEL {1 1 b3 [} | | | |
DICTYDSPHAERTUM ENRENSERGTANUM cer | t 1 1 11 ] x
DICTYQOSPRARRTUM PYLCHELLUM coL |1 | [ Y| 38 1 f | |
FLAGELLAYE a1 CBL 12§ .1t 199 || | || | i
BLAGELLATE 49 ceL  t | { 1t I x 1 t !
FLAGELLATES CEL | ! 13120000 133 | | | !
FO AGILARIA fPOTCAENSIS CEL 151 1.3 ) S i x b | {
CLENOPINTUN CEL | | Geal 1a 1 { i ! {
GLCECCYSTIS PLANCTCNICA coL 1! ] 11 | 1111051 2¢
GCPYAULAX ? . CBL [ { X1 -~} [ | - A |
PALLOMENAS SCARCIOES cEL 1 | it t t t x
PICRCCYSTIS INCERTA coL 1} Jesl 10 151 91! LT I | |
NAVICULA 1D10SA 2 CEL t ! X 11 [} I} 1 |
NITZISCHIA CeL  f | { (Y s 1 { x |
0SCILLAT021A 13 [ I | PO | 1 It i |
SPMAEACIYCTIS SCHArETERT ceL 1 I (N | x| | |
STAUQASTOUM CEL | i (] { PO | i {
ST ayeasTRue g1 CEL ¢ | | [ | B t x|
TABELLAOTA FENESTRATA CEL LI} 1 X (] | [ t |

TcTaL 2430 367 237

32



LAKE NAME: TNDIAN LAKE
STCeET NUMBER: 4223

NYGAARD TROPHIC STATE INDICES
BATE 04 23 73 07 25 73 10 04 72

MYXQPHYCEAN 0.50
CHLOROPHYCEAN 0s02
EUGLENGQPHYTE gs/01
DIATOM 1.00
CCMPOUND le50

0/0 © Oe 67
02/0 € le67
0/02 ? "Qrsa?
0e50 E 0.33
Q3/0 E 2067

miM e« aom
mm-nm

PALMER'S CRGANIC POLLUTION INDICES
DATE 04 23 713 07 25 73 10 04 73

GENUS 00 01 03
SPECIES 00 o]0 Q0

SPECTIES ODIVERSITY AND ABUNDANCE INDICES
DATE 04 23 73 07 25 73 10 04 73

AVERAGE CIVERSITY H 2.37 T le32 l1a65

NUMBER IF TAXA S 12.00 10600 18.00

NUMBER OF SAMPLES COMPOSITED M 3.00 3.00 3.00
MAXIMUM DIVERSITY MAXH 3.58 3.32 4a 17

TOTAL OIVERSITY
TCTAL NUMBER OF INDIVICUALS/ML
EVENESS COMPONENT

MEAN NUMBER OF INDIVIDUALS/TAXA
SNUMBER/ML CF MOST ABUNDANT TAXON

552421 1674440 3633.30
233,00 1270.00 2202400
Oubb 1eé40 Ue 40
132.42 127,00 122.33
100,00 949400 1559400

Arezo

33



LAKE NAWE: INDIAMN LAKE CONT IMUED
STORET NUMRER: 4222

06 23 73 07 25 13 10 04 73

1 ALGAL | ALGAL | ALCGAL

i uNtTs | LNITS UNITS

TAXA cCRM IS 2C PEO ML |S  XC PER ML |S  TC PER ML
ANKT STRCOS SMUS cer | 1 [ | 131 646 148 |
BPHANTZCMENCN FLES-AQUAE FIL | | .01 LA ! [ | |
ARTHROCESMYS CEL [ | 1 { 11 2.5l 58 1
CHLORQPHMY TAN SELL CEL 1 | 1211271 161 (] | |
CHRYSOPHYTAN COLCNY CEL  11162,91 oo | - it | |
CLCSTERTUM CELT 1 f t { (] | X i
CRUCIGENIA TETRAFEDIA coL 1t { i { 1 0.7 15 |
CYANGPMYTBN CNCCCI0 CELLED CCLNNY  CEL (B | 1 i 11 | x |
CYCLOTELLA 800ANICA CEL 151 S.si 13 4 | [ I |
CYCLATELLA STELLIGERA cer || f 11174071 343 {1)70.91 1555 |
CESMICTUM BATLEYTI CEL | | { x| | P i |
CINCBRYCN BAVARICUM CEL [ | (| | (] | x
NINCBPYCN SERTYLARIA CEL [ | [ | X | 1 0a71 15 |
CINCRRYTY SERTULARIA || 1 [ [ 11 ! |
V. POCTUBERANS CEL 12114020 13 || I i i |
DINCBRYCN STATOSPORE CEL | {llesl 2r 1| { [ | ]
FLAGELLATES CEL [ { let %434 83  j2t s.3l 219
GYMNCOINIUM ALBULUM CEL  Jetlas2l 33 || | 11 1 |
MELOSIPA : CEL 1t | x 1t 1 11 { |
NITZISCHIA (418 (] ! X f1 | [ f X |
CCrYSTIS ceL 1| | I | lal @01 ar |
CFRICCYTIUM CAPTTATUM |t | | | [ | f
Ve LCNGTSPINUM ceL 11 { X [ ! 1 | {
ceciLLATCRLA FIL 11 1 [ | |t | x |
PENNAOTE CTATOM CEL [ [ 11 | f 1 0.7l 15 {
PERIDINILM INCONSPICUUM cEL i} 1 I 1 le3| te 1| i ]
PERIDINIUM WISCCONSINENSE CEL It ] 131 2.51 2 1 1 x
FIANULARYS csL 1 | (! 1 I} 0.7 1s |
SCENEDESMUS #l cor 1| {- (| t 1§ 0.7l 15 |
SCENEDESWLS BIJUCA : coL i f | 11 | x b | |
SPINCCCSwAOIUM ? CEL [ | x 1 4 t |
SYNECP A ceL 131 9.6l 20 I8t t.31 e 1} | |
TAGELLARTS cet 1 1 i | x ot | !
TETRAECACH MINTSLY L b 1 11 131 16 1t | L
XANTHICIUM CCTOCCANIS 4 | 1 1 1 151 2e61 se !

TOTAL 233 1276 2202
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LAKE NAME: LAKE NACM!
STORET NUMBER: 4224

NYGAARD TRCPHIC STATE INCICES
DATE 07 23 73 10 03 713

MYXOPHYCEAN 0.50 E 0/05
CHLCOROPHYCEAN 200 E 1«00
EUGLENQPHYTE 2620 ? 0/05
DIATOM Je40 E 0.21
COMPCUND 4.00 E le60

mu-uwmMmo

PALMER'*S CRGANIC POLLUTICN INDICES
DATE 07 23 73 10 03 73

GENUS 03 00
SPECIES Q2 00

SPECTES DIVERSITY AND ABUNOANCE INOICES
DATE 07 23 73 10 03 73

AVERAGE DIVERSITY H 2.71 2.43

NUMBER CF TAXA S 22.00 36.00

NUMBER OF SAMPLES CCMPOSITED M 1«00 1.00
MAXIMUM DIVERSITY MAXH 5,46 S. 17

TOTAL DIVERSITY

TOTAL NUMBER OF INOIVIDUALS/ML
EVENESS COMPONENT

MEAN NUNMBER CF INDIVIDUALS/TAXA
NUMBER/ML QF MOST ABUNDANT TAXCN.

11052422 3810424
$092.00 1568.00
0.51 0,67
185.55 43,56
~178400 — 851400

Rrrte2o
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LAKF NAME: LAXE NAOM1T CONTINUED
STCRET NUMBER: 422¢

07 23 N 10 02 72

1 ALGAL | ALGAL

| uNITS | UNITS

TAXA FCRM S %C O9Fa ML |S fC PER ML
ANKTSTRCCESMUS FALCATUS CEL | | i [ [
ARTHROTESMUS CEL | | SeSI 223 I | 1404 e |
ASTEAICNELLA FQRWPGSA CEL ISt Tesl 3t t | | |
ASTERICNELLA FROPNSA ? CEL 11 | I 1 211 2 |
CHLAMY DOMONAS CEL [ | X 11 | i
CHLOROPHYTAN CELL CFL [ | I 1 &all 49 ]
CHRYSOPHYTAN COCCOID CELL CEL 1 1 2.7¢ 1z tt | |
CHRAYSOPMYT AN FLAGELLATE o1 CEL | | Q.31 22 1| ] i
COSMaBTYN ceL 1 | [ | X |
CRUC IGENTA CUACRATA CEL [ 1 1 | 1400 16 f
CRUC IGENIA TETQAPECIA coL |1 ot o5 11 ] 1
CPYFTCMCNAS EOQS2 CEL 1 1 161 67 tt t |
CRYFTOMONAS TVATA CEeL t1 | 131 0etl 1N |
CYANNPHYTAN FILANENT FIL 1 lell [} ] 11 | ]
CYMBELLA GRACILIS CEL | | ] . 11 i x
OICTYOSPHASRIUM PULCHELLUM ? cov L | [ | x |
EUNCTIA PECTINALIS 11 1 I | |
V. MINOR ? cer || 1 [ I x
SUNQTTA TEMELLA CEL [ ] [ I X |
BLAGELLATE #1 CEL | 1 It 6e2l 9t |
FLAGELLATE 02 CEL | 1 0.5t 22 11 i X 1
FLAGELLATE #3 ceL | | 1215443 st |
FLAGELLATES CEL t 1 | 151 8.4l 131 |
FRANCEIA CROESCreER] CEL (] ] X [ | ]
PRUSTULIA owCuEC IDES CEL | ! | x 1 | ]
GLENQDINTUM ARMATUYM CEL 13t113. 1 538 [ | i
BALLCWCNAS CEL |1 | A | x |
PELOSIRS DICTANS CEL ! | 1 1 1.0l 16 |
MELOSI QA GRANULATA ceL- 1t} | 11 | x .
MELOSIRA 1TALICH (418 12116021 580 [ 1 |
PELOSIRS TTALICA ? (418 (IR 1 11 .01 16 {
MELCSIMA VARTANS ceL 161 4.1 1798 (] ! |
NAVICULA ? cEL 11 | (] ] x
00CYST1S CBL 11 { (IR ] ] x|
PERICINIUM INCAINSPICUUN CEL [} i 131 9.1 167 |
PERIDINTUS pNEIXATUN CEL [ 1 {6l 1.0t 16 |
PERIDINIUM WISCONSINENSE CEL | | tell & 11 | ]
PIANULZRTA ACUMINATA [ { [ | f
Ve STELAWSKT] csL 11 | 11 [} X |
PINNUL ARTA BICEPS (4] A | ! 11 I x |
PIANULARTA SCR™ICA CEL [ 1 (] f X ]
SCENEDESMY S 4418 [ [ X i1 | |
SCEMEDESMUS ABUNCANS ceL [} ] [ | x
SCENENTSMLS BYJUGA COL 1 | ledt 45 | 1 ]
STAURA STRUM CEL | | QoS! 22 i | x|
STAURASTRUM O'MEARTT (418 11 | [ § x |
STAURGNELS ceL || ] 1t | x|
SURTRELLA LINEARIS ? CEL |1 i [ | x |
SURIRELLA CVALIS CEL T [} X [ ! X I
SYNECPA CEL 11i43,71 1784 (I | i
SYNECP A RACIANS ? CEL [ ] I 1 1e01 16 ]
TARELLARIA FENESTRATA CEL | | | x 1 | x |
TAGELLARTIA FLOCCULTSA (4 N | | 11 f x
TRACPELCMCNAS HISPICA [ | i1 | |
Ve CORCNATA CBL [P 1] 22 (] | |
XANTHICIUM ceL 1| t [ | x

TRTAL . 4082 1568
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LAKE NAME: LAKE CNTELAUNEE
STORET NUMBER: 4225

NYGAARET TROPHIC STATE INDICES

DATE 04 13 73 QT 264 73 10 g2 72

MYXOPHYCEAN 0/0 Q@ 1.00 € 250 E
CHLCRCPHYCE AN 0170 E .33 £ 2.50 E
EUGLENCPHYTE 0sQl1 2 0/19 ? 0.10 ?
CTATOM O0e21 ? 0.33 ¢ leCO E
CCMPCUND 05/0 € Yeb? £ 7«00 E

PALMER 'S ORGANIC POLLUTICN INDICES
DATE 04 13 73 .07 24 73 10 03 72

GENUS o1 04 ol
SPECICS 00 04 00

SPECIES DIVERSITY AND ASUNDANCE INOICES
CATE 04 13 73 07 264 73 10 Q3 73

AVERAGE OIVERSITY le 77 2. 29 le40

NUMBER OF TAXA 23.00 29«00 2¢e00

NUMBER QF SAMPLES COMECSITED 2,00 2.0C 2,00
MAXTMUM DIVERSITY MmaX 4e32 4e 86 4e 46

TOTAL DIVERSITY

TCYAL NUMBER OF INOIVIDUALS/ML
EVENESS COMPUNENT

MEAN NUMBER CF INDIVIDUALS/TAXA
NUMBER/ML QF MOST ABUNDANT TAXCN

179978 2207e44 11413440
101%.00 672,00 8155.00
0e29 0e6? de 3l
44409 23421 37073
$30.00 131.00 4537.00

XrrGCZoTEznl
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LAKE NAME: LAKE CNTELAUNEE
STCRET NUWBER: 4225

TAXA

ACHNANTHES LANCECLATA

Ve DURIA

ANBBAENA

APHANT ZCMENCN ?
ASTERICNELLA FORWOSA
CHLAMY DCMONAS PALMELLA
CHLORCOMYTAN FILAMENT
CCCCONELS

CCELASYRUM RETICULATUM
COELASTRUM SPHAEBRICUM
COELOSPHAERTIUM NAEGELIANUM
cCsmantym

CCSpaARTIUm )

COSMBRIUM 82

CRUCIGENIA TETRAFSDIA
CRYPTOMCNAS

CRYPTOMCNAS OVATA
CYCLCTELLA STELLIGERA
CYFATCPLEUQA SOLEA
CYFEELLA

FUGLENA

FLAGELLATE

FLAGELLATE 99
FLAGELLATES

FRAGILARTA CROTCNENSIS
FRANCETA LAGERHEIMIA
GLOEQCAPSA PUNCTATA
GLCEOCYSTIS PLANCTONICA
CCPPHONENA

GCMPHO SPHAERTA 7 LACLSTRIS
Ve CONEACTA
GYSCSIGPa

KIRCANERIELLA SUBSCLTITARTS
LUNATE CELL

PELOSIEA GRANULATA
PELCSI A GRANULATA

Vo ANGLSTISSIwA

MEF [SMCPEDTA “IAIwA
MICROCYSTIS ASAUGINCSA
MICROCYS IS INCERTA
NAVICULA #)

NAVICULS #2

NAVICULA #3

NITZSCHYA o1
NITZSCHIA 2
CCCYSTIS Paava

PECIASTRUY CuPLEX

Ve RETICLLATUS
PECIASTAYM S TMPLEX
PEOTASTAUM STMOLEX

Ve CUQOENARTUM

PENR AYE CTATCY st

PENNATE OTATOM $2
SCENEDESMUS

SCENECESMLS BTJUGA
SCENEDESMUS DENTIZULATLS
SCENECESMS ECOPNIS

Ve DISCIFCRNMLS
SCENEDE SMLS QUACTICAULDA
SCENFCESMUS QUACRICAUDA

Ve LENGISSINA £, ASYMWETRICUS
SPHAEPNCYSTTS SCHRAETERL
SYaLRaSTOYS ot
STEPRANODY SCUS .
SURIRELLA SNGUSTATS
TARELLARIA FLICCLLOSA
TETRAECOCA pINTNyS
TETRAEDRCN REGULARE
TREYBAPT A TRIAPPENGICULATA ?

TC AL

CONT INUED

0e 13 73

07 24 73

1o 03 73

w

tC

SLGAL
UMITS
PER ML

(3
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aLcaL
URITS
perR ML

°

ALCAL
CNITS
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LAKE NANME: PINCHCT LAKE
STORET NUMBER: 4226

NYGAARC TRCPRIC STATE INCICES

DATE 04 13 73 07 24 73 10 02 713

MYXCPHYCEAN 0770 C le40 € 0e29 7
CHLOROPHYCSAN Q2/0 € 0.50 ? 2.00 E
EUGLENCPHYTE 0702 ? G.40 E Qe12 ?
DYATCM 0633 E 1.00 E 0.62 E
COMPOUND 95/0 E 3,40 E 3.29 E

PALMER'S CRGANIC PCLLUTICN INDICES
DATE 04 13 73 07 26 73 10 02 73

GENUS Qs 13 Qo
SPECIES Q9 00 ea

SPECISS OIVERSITY ANC ASUNCANCE INCICES
DATE 04 13 73 Q7 26 73 10 02 73

AVER AGE DIVERSITY H 2486 le9% . 2480

NUMBER OF TAXA S 20.00 28.00 43.00

NUMBER CF SAMPLES CCMPOSITED M 2.00 2.00 2.00
MAXIMUM DIVERSITY MAXH 4032 481 5043

TOTAL DIVERSITY

TCTAL NUMBER OF TNDIVIDUALS/ML
EVENESS CCMPONENT

MEAN NUMBER CF INCIVIDUALS/TAXA
NUMBER/ML QF MOST ABUNCANTY TAXON

215635,46 10375.8% 4401, 80
8134,.00 5214400 169300
0.2 .01 N.48
406610 186421 354237
285¢400 3551400 565400

Rrezo
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LAKE NAME: PINCHCT L AKE

STCRET NUMBER: 422¢

TaxA

ANABAENA PLANCTONICA
ANK ISTRODESMUS
ARTHRCSPIRA
ASTERICNELLA FORMDSE
CHLORCPREYT AN CELL
CLCSTERTUM

coccart CeLL

CCELASTRUM RETICULATUM

CCELASTRUM SDMAERTCUM

CNELOSPHAERTUM NASGELIANUM

cCcsmao tum 61
COSMARTUM @2
CCSMARTIUM 82
CCSMARTUM BTPUNCTATUM

COUC IGENTA APICULATA ?

CRYPTONCNAS
CRYPTONCAAS OVATA
CYANQPNYTAN FILAMENT
CYCLOTSLLA STELLIGERS
CYM9ELLA

CYMBELLA CISTULA
OTPOBRYCN PAVARICUM
DINCBPYCN DIVEIGENS
EUASTRUM

EUGLENA o1

EUGLENA #2

EUGLENA SANGUINEA ?
EUNCTIA

FLACRLLATE 91
FLAGELLATE #2
FLAGELLATE 9
FLAGELLATES
FRAGILARTA
FRAGILARIA o1

FRAGILARTA CRNTCNENSIS

GLENCDINTUM QCULATUN
GCPFPHONEYA 7
GONPHONEMA ACUMINATYM
Ve CORCNATA

GCMPHOSPHAER 1A LACUSTRIS

- Vo COMPACTRA-7T—
MELOSIRA GRANULATY
Ve ANGLSTISSInA

MELOSIRA [ TALICA
MELOSIPA ITALICA ?
MELCSIPA VARTANS

MICPOCYSTIS AERUGINCSA

NAVICULA

NEPHROCYTIU™

NITZSCHIA

COCYS™IS

QCCYSTIS PaRva
CSCILLATORIA 41

CSCILLATCRIA TENULS
PEDIASTRUM OUPLEX
Vo?

PEDIASTAUN SINPLEX
Ve DUODENARIUM
PENNATE CIATAM
PHACLS HEL IKOIDES

RMIZOSCLENTA LONGISETA

SCENEDESMUS BTJUCA
SCENEDE SMUS BYJUCA
Ve ALTERNANS
SCHRQEDERTA SETICRQA
SCRASTRUM AMER ICANUM
SPHAEPOCYSTIS ?
STAURASTRUN 3}
STAURPASTOUM #2
STEPHANNDT SCUS
SYNECRS 1
YETRAEDICN GRACILE
TETRASTRUM GLABAUM
TRACHELCMCNAS MISPICS

TRACHELCMCNAS VOLVCCINA

ToTAL

CCNTINUED

04 13 73

07 24 72

ALGAL
UNITS

TC PER ML

ALGAL
UNITS
PER ML

e
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LAKE NAME: PCCONC LAKE
STCRET NUMBER: 4227

NYGAARD TROPHIC STATE INDICES
DATE 04 17 73 07 23 73 10 03 72

MYXQPHY CEMN a/0 ° Q623 7 le00 E
CHLORCPHYCEAN 02/0 € 4433 E 4,00 E
EUGLENQPHYTE 0.503 € 2.29 E 0.40 E
OIATOM Qel? ? 037 € Ge30 2
COMPTUNC 05/0 E 3.00 & 10.0 €

PALMER 'S QRGANIC POLLUTICN INDICES
DATE 04 17 73 07 23 73 10 03 73

GENUS 00 07 Qs
SPECIES 00 00 00

SPECIES OIVERSITY ANO ABUNDANCE INDICES
CATE 04 17 73 07 23 73 10 03 73

AVERAGE DIVERSITY H 2015 359 2492

NUMBER QOF TAXA S 21,00 53.00 44,00

NUMBER OF SAMPLES COMPOSITEC ™ 2.00 2,00 1.00
MAXIMUM DIVERSITY MAXH 4039 5S¢ 13 Se 46

TOTAL DIVERSITY c 132%.24 745011 3558,84

TOTAL NUMBER OF INOIVIDUAL S/ML N 615,00 2019.00 1252.00
EVENESS COMPONENT J 0049 0e64 Qe 52

MEAN NUMBER CF INDIVIDUALS/TAXA L 2924 38,09 28.68
NUMBER/ML QF MAST ABUNDANT TAXON K - 267,00 301.00 4%9.00

41



LAKE NAME: PCCONC LAKE CONT InUE
STORET NUMBER: 4221 i

06 17 M3 o7 23 713 10 03

ALGAL ALGAL aLcatL

1 1 ]
axa ] UNTTS ] UNTTS | UNITS
FORM |S %C PER ML S %C PER ML |S %€ PER WL
ACFNANTNES LANCECL ATA
Ve DUEIS CEL : : : : : : : li : x 'l
ANKTSTRNDESMUS FALCATUS CEL tt | td | {1 291 3¢
ARTHACCESMLS CEL [} } 1 1 De2} ’ [ : 1 |
ASTERICKELLA SNRMGSA CEL 1 | 3.4l 20 f e s o t |
ASTERICNELLA FORMISA R R R "
V. GRACILLINA 3
w 2f 4 e g
CHLORDPHYTAN FILAMENT FIL 11 Potetl 22 L Ft.ef 0t '
CHAYSOMCAAC CELL cBL 1| | R x 111 *
CLCSTERTUM . CEL 14 | [ ] | (B | i X |
COCCCNETS FLACENTULA N 1 Il 1 11 t :
Ve SUGLYPTA CEL 11 1 X 11 | [ LY 19
cosMARTUM 2 - T P x '
COUCIGENTA TETRAPSO'A coL It { X 11 2631 7 i { :
CPYPTEMCNAS EROSA cEL  § | ! J211en8] 296 1 | ]
CYCLOTELLA CEL I { P hoert 18 1 280 36 :
CYCLOTELLA SSEUDCSTELL IGERA D | 1| 0.3l Tty !
CYCLCTELLA STELLISERA O R ISt 2091 3
CYNAELLA #1 O IR x 0 e 5
CYMBELLY 2 CEL ) | 1 | | x 0| | x :
gﬁ::hri\c:ccnvsws ACTICULARES cEL | ] 1t 1 x 1| | |
c
DICTYCSPrATATUN Egt |l : : : : ) 3: ? : || : )
CICTYOSPHAERTUM ENRENSERGTANUM ccL (] | [ : | X [ | l'
CINCERYCN SERTULARTA CEL  11le0.21 267 | | [ il |
EUDDOTINA ccL 11 1 {1 | [} | |
EUGLENA : et o { by 1 ' |
EUGLENA GRACTLIS el | | (| i i ‘t x :
EUNGTIA CEL ) | 1es) 1t || { x4 ' |
EUNOTIA DECT INALIS cee || 1 ' i 1! f x |
FLAGELLATE 1 cEL ) | | 11 0.31 ot 1 1
FLACELLATE sgt :z:as.ul 228 I3110.80 218 §3125.81 325 |
FRAGILARTA CROYONENSTS T I R . .
FRANCETA eeL ] | ! l . b l X l
Paancena oo L Pl o |
FRUSTULTA #2 et 11| b W |
FRuSTULLD 8 Lo il { Pt teel 18
GCMEHONEMA A W SR N i R |
GYMNCDINIUM CROINATUM. 77 T T eg (] I 4+t M ' *
LYNeSYA 3 ' | [ 1 X ft { |
SELOSIRA o3 o b ! [ ! [ | X |
MELCSIPA CTSTANS L 1| | ' l e o
MELOSI %A GRANULATA N 11 i |' (' "‘.g' 18¢ : : : :
Va SNGUSTISSIMA
wicsTRy Hitgc‘ E;t ‘I 'l ll 11 3.6 83 |2f10.01 128
NSLOSIRS vAREAGE s el el X 11l 14e 3¢ 3cl fti3ra 2t 465 {
#CUGEDT I sIL 1t * t l; b ! ) ! !
NAVICULA ) ceL 11 1 x : ' | i | '
NAVICUL S #} CEL [ { ' ! P ! !
NAVICULS o1 e 1t i1 { 11 lest e |
NAVICULA #2 CEL t 1 [} : ! ! . ! * '
NAVICULA »s (41N It ] ! ! X i ! !
MSVICULS LarusTars ceL 1|1 to b '
NITZSCHIA CEL | | le8t [ S | ' ' y 1 ' |
NITIschla e 11 test 1 i x 1 f )
COCYSTTS el | | 1 & ’ R
OSCILLATCRIA GEMINATA I TTR I 1 : | 23 T ! !
FEC1ASTRUN CUPLEX P L R
Ve ?
R cot : ! i' ) ) ) ) x|
V. TETRANGEN [ 1 P \ ' ‘ '
PENNATE ClaTOwm (4 I | ' ' ' ' 3 '
PENNATE CLATOM #) : A A A A Pt ! 1 1 x|
PENNATE C1ATOM 92 CEL t : H b ' o | !
PENNSTE CIATCM o3 CEL 1 ¢ : B ' x i ' |
PENNATE DTATIM se CEL || P ' . 1 ' |
PERTOINIUM INCONSPICUN® 7 ceL | | 'l R A ' !
PERCNIELLA 7 oy ‘i 1 3.4l 68 it | ]
PEaet e { Ll letd 22 1| [ 1
Phacus L ot : 11 { i 1 y
PHACLS #2 CEL fl i ! X b ! !
PHACUS MEL IKOIDES CEL | ! H ! x ! !
PINNULARTA E‘L i : i1 | X {1 { X {
RHIZCSCLENTS . cEL f i > ! i ! !
BHIZOSOLENTA 2 O i { [ 1 Le4l 16
SrioSTLENt cen ! 11 031 T { I
;ggmnﬁggs-us " coL o f |' || : X I' : 1 l‘ |
SMUS ABUNCAN o3 ¢!
< eot 11 ! 11 2.2t &% 1t 2.9 35 i
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LAKE NAFME: CRCONC LAKE CONT INUEL
STORET NUMBER: 42217

0e 17 13 01 22 13 10 03 73

| ALGAL | ALGAL | ALCAL ]

1 UNITS | UNITS uNitsS |

TaXA Foew  |S  gC PER ML IS gC PER ML IS tC PER ML |

TSCENEDESNUS ARMATUS ca 1! | [N | it [ x|
SCENEDESMYUS DENTICULATUS eot || 1 [ 1 0a7 15 11 f |
SCENEDESMYS DENT ICULAUS [ { [ | (' ] |
Ve LINEARIS caL || ! (| ] x 1 | !

SCENEDE SMUS INTERMED IUS cer 1 ] 14 | [ i X
SCENEDLESMUS GQUADRICAUDA. coL [ ] 1 | 0.31 ’ [ 1 X 1
STAuRASTAUN ceL V| { (] | x | x|
STAURONEIS ceL 4 | | x 11 i 1! | x 1
SURTQSLLA ceL | | 1 | (. | x|
SYNEORA o1 CEL | | .91 11 lsal13.00 263 | |
SYNECRA MAZAMAENSIS CEL i1 | [ | (] 1 X ]
TABELLADTA FENESTRATA cEL 11 1 x |1 i I { x
TABELLARYIA FLOCCULCSA CEL 151 9.81 S 11 0.7} 15 11 1 LI |
TETRAECRCN CEL | | 1.8 | S S | I i1 | |
TETRAEORCN TQIGCAYW CEL 1 | (N | x 1 | |
TETRAEDAON TUMTLULUM CEL 1} i (] t x | | |
TETRASTRUM GLABRUM ¢ |} | 11 [ x | t |
TRACHELCMCAAS ceL i x 1 l (| | {
TOACHELCMCAAS VCLVCCINA CEL [} | I 1 %61 111 [ | |

TOTAL 814 2019 12¢2
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LAKE NAME: STILLWATER LAKE
STORET NUMBER: 4228

NYGAARC TROPHIC STATE INDICES

DATE 07 23 73 1003 73

MY XOPHY CE AM 03/0 E 06s03 2
CHLORQPHY CEAN Q7/0 € 2067 E
EUGLFENOPHYTE Q.29 7 g.12 ?
CYATOM 0033 E Ce25 ?
COMPCUND 13/ ¢ 367 E

PALMER 'S ORGANIC POLLUTION INDICES
DATE 07 23 73 10 03 73

GENUS Q2 04
SPECIES 00 Q2

SPECTIES OIVERSITY AND ABUNDANTZ INDICES
CATE 07 23 73 10 03 73

AVERAGE OIVERSITY 2015 0e 53

NUMBER QF TAXA 27.00 25.00

NUMBER QF SAMPLES CCMPOSITED l«0Q0 1,00
MAXTIMUM DIVERSITY MAX b kS 4e 84

TOTAL DIVERSITY

TATAL NUMBER OF INDIVIDUALS/ML
EVENESS CCMPCNENT

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

1563405 3686.,13
127,00 5777.00
0e 44 0e15
607 231,08
351.00 523%.00

Ar-e«zorTzwnwx
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LAKE NAME: STILLWATER LAKE
STCRET NUMBER: 42218

TAXA

ANK ] STPQDE SMUS

ASTERICNELLA RCRPOSA

BOTRYQCCCCUS BRAUNTT
CHLAVYCCMONAS PSLEDOPERTYT ?
CHLORELLA VULGARTS

CHLCROPHYTAN COCCOIC CELL

COSMAR (UM EXCAVATUM

CPUCIGENIA TETRAFECTA
CRYPICMCNAS QVATA

CYBNCPHYTAN COCCCIC CSLLEC CCLANY

CYANCPHYTAN COCCCIC CELLED CCLONY o

CINCBRYON
DINCBRYCN CAMPANULCSTIPITUM
DINCFLAGELLATE #1
EUGLENS

EUGLENA ELCNGATA
EUNQTTA PECYINALILS
FLAGELLATE #1
FLAGELLATE #2
FLAGELLATE #3
FLAGELLATE #4
FLAGELLATES

GLENCCINTUY o1
GLCECCYST!S

MALLCMCNAS ?

MELASIFA GRANULAYS
FELOSIRS TTaLICA
coCysTLS

PECIASTRUM TETRAS

ve TFTRACCCN
PEMIDINIY® INCONSPICUUM
PINAULA®IA TCRTA ?
ROMERIA GRACILIS ?
SCENEDESIUS M
SCENEDESMUS BIJIUGA
SCENEPESMLS QUADRICAUDA
SCHRCECERTA SETIGERA
STAURASTRU™ ML
STAURASTRUM #2
STAURCAE TS PHOCSKICENTERCN
STEPHANDDT SCUS
SURIRELLS

SURTRELLA €2

SYNEDPA
TAQELLARTA FENESTRATSA
TABELLASTA FLACCULCSA
TAACRFLCMONAS

TREUGARTA SEVIGERUW

TOTAL

CONTINUED

cr 23 713

10 03 72

wn

114

ALGAL
UAITS
oER ML

| ALGAL
] UNITS
Is %€ oPE” M,
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LAKE NAME: LAKE WALLENPAUPACK
STCRET NUMBER: 42259

NYGAARL TRCPHIC STATE INCICES
CATE 06 12 73 07 23 73 10 03 73

MYXCPHYCEAN 02/40 £ 5400 T le33 ¢
CHLCROPHYCEAN Ql1/9 E 1leG0 E 0,33 ?
EUGLENCPHYTE 0033 E os97 2 Ye2C ?
DIATOM Qel4 ? 0e.50 & 0.33 €
CCMPCUND 05/0 € 23,00 £ 2.7 E

OALMER®S CRGANTIC PCLLUTICN INDICES
DATE 04 12 73 07 23 73 10 03 73

GENUS co ao 01
SPECIES Qo 0 g0

SPECTIES DIVERSITY AND ABUNCANCE INCICES

paTe 04 12 73 07 23 73 10 Q3 73

AVERAGE DIVERSITY H le27 1.30 2.98

NUMBER CF TAXA s 2300 14.00 20« 00

NUMBER OF SAMPLES CCMPOSITED ] %00 400 20

MAXTMUM DIVERSITY MAXH &, ¢ 2.81 4432

YOTAL DIVERSITY 0 3923.03 3767.70 2195, 24

TOTAL NUMBER OF INDIVIDUALS/ML N 3039.00 1993.00 738400

EVENESS COMPONENT J 0.239 €.50 0.939

FEAN NUMBER CF INDIVIDUALS/TAXA L 134430 141< 64 3€.50
K

NUMBER/ML OF MOST ABUNDANT TAXON 2447.00 1250600 174400
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LAKE NAME: LAKE WALLENPAUPACK CONTIAYED
STCRET AUMBER: 6223

04 12 73 07 22 713 10 03 13

| ALGAL I ALGAL | ALCAL |

1 uNtTs | UNITS | UNITS |

TAXA oM [§  gC PEa ML IS %C PER ML |S %€ PER ML |
ACFNANTHES CEL | | | x ] [ | |
ANABRAENA €1 FIL 0t | tel oot 2 || 1 |
ANABAENS 42 FIL 1 1 Q.8 25t { [ | LI |
ANBEAENS PLANCTONICA (248 1 | 11 | 11123061 174 |
ANABAENGPS IS FIL 1 | Il lesal 2 | 1 |
ANKT STREDE SMUS FALCATUS CEL | 1 b | x 0 | |
APRANT ZCMENON ? LS (N | | (N | 131 9.8 2 |
APHANTZCMENCN FLCS -AQUAS FIL | I 1211241 265 | | i |
ACRANOTHECE CEL |1 | 1 leal 2T it ] |
APHANOTHECE NIDULANS cEL | (] | x 11 ! i
ASTERICNELLA FORMOSA CEL 11179421 2447 1 | ledd 27 151 Sesl 2 |
CHLORNGCCCCALEAN cer Lt | 11 | [ | x |
CHLOROPHYT AN CELL ceL 1) t x 1 1 i | x|
CHeCnCeCeUsS [=3) R I | [ | [ | LI
CHAYSOPHYTAN ELAGSLLATE CEL f | 11163.01 1250 [ { |
COELCS PHAERTIUM NAEGEL 1ANUM crL [ | X 11 | i | {
COELOSPHAERIYUM PALLIOUNM ? cer 1| | [ | x 1 | 1
COSC INODISCUS ceL 1| | bt olesl F3 AN I | |
crsmaotym CEL It f [ | 1 | le4! 10 |
CRYP TOMCNA S CEL  I&) 3,71 115 | | [ 1 1
CRYPTLCMCNAS EROSA CEL [} | ISt 2.71 Se 11 | §
CINCBRYCN: (418 i1 | X [ | [ | |
DINCBRYON RAVAPICUM (3 TR I 1 x 1t | [ 1 |
CINCERYCN SEATULAQILA ceL 431 .9 a1 4 | | (| I |
EUCCRINA ELEGANS coL 11 1 X [} | [ | |
EUGLENA GRACILTIS ? (4T B | | x | | |1 | |
FLAGELLATE #9 CeEL 120 s.3l 188 | | 1 [ | !
FLAGELLATES CEL  15] 2.91 || 1 1 11Se51 144 |
FRAGILARIA CANTONENSIS CEL 1 | 043t s l fefl6.71 123 |
GCPPRONENA e t 1 (31 \ 11 ledl 10 |
CYMNOD INTUM ALBULUM 7 CEL 1 ! ! [T Y] 2T 1 | |
GYMNCONINTUM NEGL ECTUM CsL__.L.}. I 11 t tt ! x |
LEFOCINCLIS FUSIFORMIS CEL [ | [ i 1 [ x 1
PALLCPCNAS 2 CEL 1 | .51 te | | [ { |
MELOSTPA ITALICA reL || ] 11 | 121 €e91 51!
MELCSIRA ITALICA ? CEL 11 | x tt 1 [ | ] 1
MERIDICN cer || lell 33 |1 | 1| i 1
NAVICULA CEL [ { 11 L} 11 | X {
PENNATE QTATCM CEL it ] (I | I | le#} 10 |
PERIDINTUM ceL 11 { x {1 | [ | 1
SCENEDESMUS ABUNDANS ccL it | x 1 | [ { !
STAURASTRUN CEL | 1 ] A | x bt \ |
STAURASTPUM LEPTCCLAOYM CEL t 1 | [} [} [ | » |
STEPHANODTISCUS OUB tUS CEL § | (| i () 3t
SURTRELLA ce, 11 1 X (] | i1 1 {
SYNEDR A CEL [ | X [ 1 [ 1 ]
SYNURA CEL [ ] { X [} ] [ | |
TABELLARIA FENESTRATA CEL | | Oe3l 8 13110.91 217 | | Ses8! [ U
XANTHIDIUM SUBHA STIFER UM CEL 1 | 1 e l 1t x 1

TOTAL 3089 1983 738
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LAKE NAME: XKINZUA DAM
STORET NUMBER: 2641

NYGAARD TRCPHIC STATE INCICES
DATE 07 27 73 1C Q5 73

MYXOPHYCEAN 05/¢C £ 02/0 £
CHLOROPHYCEAN 0270 ¢ 01/0 €
EUGLENCPHYTE Oeléd 7 Q.67 E
DIATOM Q.17 2 0.25 ?
COMPOUND 10/0 E 07/0 E

PALMER 'S ORGANIC PCLLUTICN INDICES
OATE 07 27 73 10 05 73

GENUS es 00
SPECIES Q3 00

SPECIES DIVERSITY AND ABUNDANCE INCICES
DATE 07 27 73 10 05 173

AVERAGE DIVERSITY H 3,72 2.21

NUMBER CF TAXA S 29.00 2%.00

NUMBER COF SAMPLES CCMPOSITED M 0«00 0.00
MAXIMUM OIVERSITY MAXH 4.86 4.54

TOTAL OIVERSITY C 7700640 2291.77

TOTAL NUMBER OF INDIVIDUALS/NML N  2070,00 1037.00
EVENESS COMPCNENT J Q.77 Q.48

MEAN NUMBER OF INDIVIDUALS/TAXA L 71.3¢ 41.48
NUMBER/ML OF MOST ABUNDANT TAXON K 572,00 429.00
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LAKE NAME: KINZUA CONTINUED
STCRET MUMBER: 3861

07 27 13

| ALGAL

| UNITS
TAXA FCRM S %C PEQ M
ANABAENA (318 [ X
AFFANTZCMENON FLOS~BQUAE FIL 1 ] %7 118
ASTERICNELLA FNRMASA CEL 1 1 3.81 73
CEPATIUM MIRUNDINELLA t ! |
Fe GRACILIS CEL b |
CHLCRCGENI UM CEL | | le0t 20
CHLOROPHYTAN COCCOID CELL CEL b ]
CHCANCFLAGELLATE CEL [ | x
cneceIe CeLL CEL | | |
COCCONE TS CEL 1| | le9! 39
CRYFTCMENAS (48 131 T.8i 159
CYMBELLA CEL [ IR | X
OINCERYCN CEL tal 781 158
CINCEBRYCN 2AVARICUM CEL [ i ]
DINTBRYCN DTVERGENS CEL (| I
EUGLENA 1] CEL 1 |
EUGLENA GRACILIS CEL I 1 191 ET)
EUGLENCID CELL CEL | | |
EUNOTIA ceL 1 2.91 s9
FLAGELLATE #1 CEL 1112761 572
FLAGELLATE #2 CeL I | i
FLAGELLATE #3 CEL 1) |
FRAGILARTA CEL | | SeTl 118
£ AGILARTA CROTONENSIS cEL 1 \
FRAGILARTIA CROTCNENSIS [ |
Ve POCLCNGATA (418 14 § X
LYNGEYA FIL 1 1 le0} 20
MALLCMCNAS ACARC [DES CEL L {
MELOSIPS 84 CEL | | 1.0t 20
MELOSIRS GRANULATA (448 [ |
PERISMCFEDTA TENUTISSIMA cot 1} 191 39
PICPOCYSTIS INCSPTA ) oL 11 2.91 9
NAVICULA CRYPTRCEPHALA CEL [ | X
NAVICULA $PP, CEL | | 4e81 99
NITISCHIA (418 11 1.01 20
NITZSCHEA ol CEL [ ]
NITZSCHIA FILIFCPMLS |3 N | \ x
NITZSCHIS SPP, .. . CEL- 1t 1 2.9 $9
RHCICCSPHENTA CURVATS . . CEL- 1 | 1.9 39
SCENEDESMUS “ coL [ 1 X
SPHAERCCYSTIS SCPQOETERT cov | |
STAURCNEIS ANCEPS CEL [ [
STAURCNEIS PHOENICEXTERON CEL 1t f
STEPFANCDISCLS OULBIUS CEL 121 8.9} 177
SYNECRA CEL [
SYNEDORA ULNA CEL 151 1,61 159
SYNLRA coL (] I
TETRAEDRCN MINIMUM CEL | | 1.00 20
TCTAL 2070
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PART II: DISTRIBUTION OF ALGAE IN YORK COUNTY
by
Robert L. Frock
113 Fulton Street

Hanover, Pennsylvania
17331
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INTRODUCTION

Previous surveys dealing with Pennsylvania algae have been sketchy
and often included taxa that have since undergone revision in nomenclature.
Seldom were taxa identified to species. Most algal surveys were in connec-
tion with specific reservoir, water supply facility, or pollution studies.
Francis Wolle (1887, 1892) made the most extensive survey of Pennsylvania
algae, especially for the desmids. This survey reports on 152 genera and
502 species of fresh-water algae found within a l6-kilometer (km) radius
of Hanover, York County Pennsylvania. Included are 16 genera and 159
species of desmids. I am greatly indebted to Drs. Gerald W. Prescott,
Hannah T. Croasdale, L. A. Whitford, and Mr. William D. Taylor, for their
most generous assistance with identifications and manuscript suggestionms.

DESCRIPTION OF STUDY AREA

Emphasis in this study was placed on Lake Marburg and Glatco Lodge
(Haldeman's Pond) from which the majority of species was found. All of
the habitats studied are presented in Table 1.

Lake Marburg is located in Heidelberg, Manheim, and West Manheim Town-
ships of York County, Pennsylvania, about 6.4 km east of Hanover (Selcher,
1972). This reservoir, impounded in 1967, is owned by the Pennsylvania
Department of Envirommental Resources, and is crossed by Route 216.

Lake Marburg has a surface area of 516 hectares and a drainage area
of 5808 hectares (Selcher, 1972). The lake has a maximum depth of 32
meters (m) and an average depth of 12.2 m. There are about 45 km of shore-
line. Nature of the bottom is organic silt and mud. The surrounding terrain
is hilly with pastures and hardwood trees. The shoreline profile is usually
steep.

Because of mixing prompted by rapid draw-off at a depth of 21 m
by the P. H. Glatfelter Paper Company of Spring Grove, Pennsylvania, the
dissolved oxygen content of the lake is sufficiently high to accommodate
the needs of salmonid fish dowm to 21 m at the dam (Selcher, 1972). The
region of the lake unaffected by the maximum mixing efforts of the drawoff
shows a more typical summer dissolved oxygen pattern, with concentrations
too low to support trout below depths of 4.6 to 6 m. The normal range of
pH is from 6.0 to 9.0 (Selcher, 1972). At depths from 0.3 to 21 m the
temperature decreased from 23,5° C to 7.0° C. The alkalinity (as CaCO3),
ranges from 36 to 39 milligrams/liter (mg/liter). The dissolved oxygen
ranges from 8.7 to 3.6 ppm.
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Extensive limnological data for Glatco Lodge (Haldeman's Pond), the
major source of algal samples, are not available. About 100 years ago it
was an iron ore quarry and was subsequently abandoned due to low grade ore
and the exposure of springs. The average range of pH is from 6.0 to 8.0,
using the paper strip testing method. Large quantities of Ferric oxides
appear to be present. The pond is surrounded by pine, oak, and maple trees.
The aquatic shoreline vegetation consists mostly of Elodea, Lemna, and
Sphagnum. The pond is owmed by the P. H. Glatfelter Paper Company of
Spring Grove, Pennsylvania. It 1s well stocked with trout by the
Penngylvania Fish Commission and by local Rod and Gun Clubs. Table 2
summarizes the limnological data available for the Lake Marburg and
Glatco Lodge impoundment.

TABLE 1. HABITATS SAMPLED FOR FRESHWATER ALGAE IN
YORK COUNTY, PENNSYLVANIA

Glatco Lodge (Haldeman's Pond) (GL) Detailed description in text

Lake Marburg (Codorus Creek State Detailed description in text
Park) (1LM)
Reck's farm pond (RF) A small, privately owned pond,

fed by springs and run-off

Budd's farm pond (BF) A 36;11, pri;;fely owned pond,
' fed by springs and run-off

Storm drain ditch (SD) A small stream east of Hanover,
about 10 centimeters (cm) deep,
1l m wide, and slow flowing all year.

Sheppard Myers Reservoir (SM) A large impoundment about eight
kilometers southeast of Hanover,
which is the city’'s main water

supply.
Hanover High School A small pond
Nature Study Pond (HR) '
South Western Intermediate A small pond

School Nature Study pond (SW)
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MATERIALS AND METHCDS

Collections were made at least once per month during the years 1971
through 1975. Six 500 ml wide mouth jars with screw lids were used for
each sample. Shallow water vegetation such as Elodea and Sphagnum, and
allocthonous material, e.g. pine needles, maple and cak leaves, were placed
in a jar with water about one inch from the top. The lid was screwed on
and the jar vigorously shaken. The contents were then squeezed out into
the jar. This was repeated severa. times for each jar. Finally, a small
amount of vegetation was placed in the jar to complete the ccllection.

This method proved satisfactory in obtaining a good variety cf desmids and
epiphitic forms.

Samples were taken to the lab as soon as possible where they were ex-
amined with a binocular brightfield microscope (Olympus model KHC). Most
specimens were examined live using a flat-bottomed well slide (20 x 28um)
with a coverglass. Other examinations were made of materials preserved
in Transeau's 6~3-1. A portion of each sample was preserved as part of
the author's permanent collection. Permanent slide mounts were made only
for the examination of diatoms. An extensive illustrated diatom species
list will be published at a later date.

TABLE 2. PHYSICAL CHARACTERISTICS OF LAKE MARBURG AND
GLATCO LODGE IMPOUNDMENT

Lake Marburg Glatco Lodge

Surface area (hectares) 516.0 9.0
Drainage area (hectares) 5808.0 @@ eceecme—-
Maximum depth (m) 32.0 —————
Average depth (m) 12,2 ——
Length of shore line (k) 45.0 1.1

pH (standard Units) 6.0-9.0 6.0-8.0
Dissolved oxygen (ppm) 3.6-8.7 ————e
Temperature (°C) 7.0-23.5 —————
Alkalinity (as CaC03) 46.0=39 0000 cemeeaea
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A freehand drawing was made of each species on a 5 x 8 index card.
Additional information on the card included the name of the organism, dimen-
sions, habitat, and date. This material was used by Drs. G. W. Prescott,

H. Croasdale, and L. A. Whitford for species verification.

The primary references used to make identifications included: Gojdics
(1953), Irénée-Marie (1939), Prescott (1962, 1970), Prescott et al. (1972,
1975), West and West (1904-~1923), and Whitford and Schumacher (1969).

The following notations as to the relative abundance of species refer
only to my collections and are not intended to be generalized for other
Pennsylvania areas.

Common: Abundant in all habitats.
Fairly common: Not abundant; restricted to certain habitats.

Uncommon: Found only a few times in a specific habitat.

Rare: Found only once from one site.
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RESULTS

A species list with habitat and abundance records is presented in the
appendix. Reported are 502 species of 152 genera. Table 3 summarizes the
number of genera and species by phylum. There are 293 new species for
Pennsylvania including, to the best of my knowledge, 3 specties new for North
America. The species new for North America are Euglena proxima var.
amphoraeformis Szabados, Trachelomonas conica Playf., and Menoidium
bibacillatum (author?). These species were rare or uncommon in the study
samples. Another species, Tetrastrum tetracanthum G.S.W. Brunnthaler, is rare
in the United States, having been found only at one station in Alabama. 1In
this survey it was found several times in Reck's farm pond.

TABLE 3. NUMBER OF GENERA AND SPECIES BY PHYLUM

) Genera . Species

Chlorophyta 91 335 h
Cyanophyta | 24 67
Chrysophyta 17 31
Euglenophyta 10 55
Cryptophyta 5 5
Pyrrhophyta 5 8
Chloromonadophyta | 1 1

152 502
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APPENDIX

SPECIES LIST OF THE FRESHWATER ALGAE
IN YORK COUNTY, PENNSYLVANIA

An asterisk (*) indicates a new species for the state, while
a double asterisk (**) indicates a new species for North America.
Abbreviations for habitats follow the author-citation and are enclosed
in parentheses. The abbreviations are as follows: Glatco Lodge (GL), Lake
Marburg (LM), Reck's farm pond (RF), Budd's farm pond (BF), storm drain
ditch (SD), Sheppard Myers Reservoir (SM), Hanover High School Nature Study
Pond (HH), and South Western Intermediate School Nature Study Pond (SW).
Immediately following the habitat is a lower case letter indicating abundance:
¢ (common), £ (fairly common), u (uncommon), and r (rare).
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CHLOROPHYTA
CHLOROPHYCEAE
VOLVOCALES

Carteria

C. klebsii (Dang.) Dillwyn - (GL)u

Chlamydomonas

*C. angulosa Dillwyn - (GL)c

*C. cienkowskii Schmidle - (GL,SM,SW)u
C. globosa Snow ~ (GL-SW)u

*C. pseudoperty Pascher - (IM)r

Chlorogonium

C. elongatum (Ehrenb.) Dang. - (GL)r

Haematococcus

*H. lacustris (Girad.) Rostaf. - (ceramic
bird bath)r

Eudorina

E. elegans (Ehrenb.) - (GL,HH)f

Gonium

G. pectorale Muller - (GL,LM)f

Pandorina

P. morum (Muller) Bory - (GL,HH)f

Pleodorina

*P., illinoisensis Kofoid - (GL,HH,SW)f

'
H

Volvox
*V. aureus Ehrenb. - (GL)r
*V. perglobator Smith - (GL)r
#V. tertius A. Mayer - (GL,SW)c
TETRASPORALES

Schizochlamys (Placosphaera)

*S. compacta Prescott - (GL)r

Tetraspora

T. gelatinosa (Vaucher) Desvaux -
(GL)u

*T. lamellosa Prescott -~ (GL,HH)f

T. lubrica (Roth) C. A. Ag. - (GL)c
Asterococcus

*A. limneticus G. M. Smith - (GL)r

Gloeocystis
G. ampla (Kiitz.) Lagerh. - (GL,HH)f

*G. gigas (Kiitz.) Lagerh. - (ILM)u
Stylosphaeridium

*S. stipitatum (Bachm.) Geitler & Gimesi -
: (GL)r

CHLOROCOCCALES (CHLOROSPHAERALES)

Characium

C. ambiguum Hermann - (GL)c
*C. falcatum Schrider - (GL)r



*C. hookeri (Reinsch) Hansg. - (SD)r *T. regulare var. incus Teiling - (RF)u
C. limneticum Lemm. - (IM)r *T. trigonum
*C. obtusum A. Braun - (GL)r var. gracile (Reinsch) De Toni - (RF)r
*C. ornithocephalum A. Braun - (GL)f Palmella |
C. pringsheimii A. Braun - (GL)f P. mucosa Kiitz. - (HH)f
*C. rostratum Reinhard - (GL)r Sphaerocystis (Palmellocystis)
Chlorococcum '_S_. schroeterl Chodat - (LM,SW)u
*C. humicola (Ndg.) Rabenh. - (GL)c Ankistrodesmus
Closteridium A. convolutus Corda - (LM)f
*C. lunula Reinsch - (ILM)r A. falcatus (Corda) Ralfs - (IM,SW)f
Planktosphaeria i *A. falcatus var. acicularis (A. Braun) (IM)r

Go So w - m
P. gelatinosa G. M. Smith - (IM,SW)r : est - (IM)r
PN *A. falcatus var. mirabilis W & W - (IM,SW)r

& Tetratdron .
*T, gracile (Reinsch) Hansg. - (RF)r A. falcatus var. tumidus (IM)r

*A. spiralis (Turner) Lemm. - (LM)u

*T. hastatum .
var. palatinum (Schmidle) Lemm. - (RF)f Chlorella
*T. limneticum Borge - (GL,RF)u C. vulgaris Beyerinck -~ (GL,LM,HH,RF,SW)c
*T. lobulatum var. crassum Prescott - (RF)r Zoochlorella
T. minimum (A. Braun) Hansg. - (LM,RF,SW)c %Z. parasitica Brandt - (IM)c
T. muticum (A. Braun) Hansg. - (GL)r Chodatella (Lagerheimia)
*T, muticum *C. citriformis
~ var. pu punctulatum (Reinsch) De Toni - (Gﬂ)r var. paucispina Tiff. & Ahls. - (GL)r
*T. pentaedricum W & W - (RF)r ; *C. quadriseta Lemm. - (IM)r
*T, quadricuspidatum (Reinsch) Hansg. - (RF)r *C. subsalsa Lemm. - (LM)r
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Closteriopsis. *S. minutum (NHg.) Collins - (GL)u

*C. longissima var. tropica W & W - (GL)r *S. westii G. M. Smith - (GL)f
Eremosphaera. thochiscia '

E. viridis De Bary - (GL)r ‘ : #T. reticularis (Reinsch) Hansg. - (GL,LM,SW)u
Francela Golenkinia

*F. droescheri (Lemm.) - (GL)r %G. paucispina W & W - (GL)r
Kirchneriella ' . : G. radiata (Chodat) Wille - (GL)r

*K. contorta (Schmidle) Bohlin - (GL)u . 'Micractinium

*K. lunaris ' ; %M. pusillum Fresenius - (GL)r

var. irregularis G. M. Smith - (RF)f ‘Botryococcus

Nephrocytium B. braunii Kutz. - (GL)r

*N. agardhianum Ndg. - (IM,RF)c Dimorphococcus

*N. obesum W & W - (ILM,HH,RF)c

*D. lunatus A. Braun - (IM)r
Oocystis

Actinastrum
0. borgei Snow - (GL,IM,SW)c A. gracillimum G. M. Smith - (IM)u
*0. parva W & W - (LM,RF)f Coelastrum

*0. pusilla Hansg. - (GL)c
Quadrigula
*Q. chodatii (Tan. ~ Full.) G. M. Smith - (IM)r
Q. lacustris (Chodat) G. M, Smith - (GL,RF)r
Selenastrum

*S. bibraianum Reinsch - (IM,SW)f

C. cambricum Archer - (GL,RF)f
C. microporum Ndg. - (GL,RF,SW)c
*C. sphaericum N#g. - (LM,RF,SW)u

Crucigenia
C. rectangularis (A. Braun) Gay - (LM,SW)r

*C. tetrapedia (Kirchner) West - (IM)u

S. ile Rei - (IM,8 .
8. gracile Reinsch - (1M,SW)c *C. truncata G. M. Smith - (IM)r
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*S.

*S.

*S.
*S.
*S.

L3

*

%
v J» v v | |»

*

Scenedesmus
abundans (Kirchner) Chodat - (LM)f

abundans
var, asymmetrica (Schrdder) G. M. Smith -
(IM)u

abundans var. brevicauda G. M. Smith - (GL)u

abundans

var. longicauda G. M. Smith - (LM,RF,SW)c

acuminatus (Lagerh.) Chodat - (GL)r
acutiformis Schrtder - (GL)u

arcuatus
var. platydisca G. M. Smith - (RF)r

bijuga (Turpin) Lagerh. - (GL,LM,HH)c
brasiliensis Bohlin - (IM,SW)r
brevispina (G. M. Smith) Chodat - (IM)r
denticulatus Lagerh. - (GL)u

dimorphus (Turpin.) Kitz. - (IM)u

incrassatulus
var. mononae G. M. Smith - (GL)u

longus Meyen - (GL,HS)u
longus

var. naegelii (Bréb.) G. M. Smith - (GL,LM)u -

obliquus (Turpin) Kitz. - (GL,LM,HH)u
opoliensis P. Richter - (GL,LM,RF)f
opoliensis var. contacta Prescott - (SD)u

quadricauda (Turpin) Bréb. - (GL,LM,HH,
RF, BF, SW)c

*S. quadricauda var. longispina (Chodat)
G. M. Smith - (GL,HH,BF)c

*S. quadricauda var. maximus W & W - (SD)r

*S. quadricauda var. parvus G. M. Smith - (SD)r
*S. tibiscensis Uherkovich - (GL,SW)r

Tetradesmus

*T. wisconsinense G. M. Smith - (GL,RF)r

Tetrastrum

T. staurogeniaeforme (Schrbder) Lemm. -~ (di)u

*T. tetracanthum G, S. W. Brunnthaler - (RF)r
Hydrodictyon

H. reticulatum (L) Lagerh. - (GL,LM,HH,
RF,BF)c

Pediastrum

P. boryanum (Turpin) Menegh. - (GL,LM,AQ)c
*¥P. boryanum var. longicorne Racib. - (LM)u
P. duplex Meyen - (GL,LM,RF)c

fg, duplex Meyen
var. clathratum (A. Braun) - (IM)u

P. duplex var. gracillimum W & W - (RF)u
*P. duplex var. reticulatum Lagerh. - (RF)r
P. simplex Meyen Lemm. ~ (GL,RF)c
P. simplex

var. duodenarium (Bailey) Rabenh. - (RF)r
*P. tetras (Ehrenb.) Ralfs - (GL,LM,RF,

BF,SM,HH,SW)c
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*P. tetras Ehremnb. Ralfs

var. tetraodon (Corda) Rabenh. - (GL,HH,RF)c

Sorastrum
*S. americanum (Bohlin) Schmidle - (LM,SW)r
*S. spinulosum Ndg. - (IM,SW)r

ULOTRICHALES

Chlorhormidium (Hormidium)

*C. klebsii G. M. Swmith - (GL,IM)c
Geminella

G. minor (NHdg.) Heering - (GL)r

*G. mutabilis (Bréb.) Wille - (GL)x
Radiofilum

*R. flavescens G. S. W. ~ (GL)r

Stichococcus

*S. scopulinus Hazen - (GL)u
S. subtilis (Kutz.,) Klercker - (HH)u
Ulothrix

U. aequalis Kutz. -~ (GL)c
*U. subtilissima Rabenh. - (GL)u

U. tenerrima Kutz. - (GL)c
*U. variabilis Kitz. - (GL)c
U. zonata (Weber & Mohr) Kutz. - (SD)r

Uronema

*U. elongatum Hodgetts -~ (LM)u

Microspora
*M. pachyderma (Wille) Lagerh. - (GL)u

*M. willeana Lagerh. - (GL)u
Cylindrocapsa
%C. conferta W. West - (GL)c

C. geminella var. minor Hansg. - (GL,HH)u

ULVALES
Schizomeris
S. leibleinii KuUtz. - (GL)r
Schizogonium

*S. murale Kiitz. - (IM)r
Chlorosarcina
*C. consociata (Klebs) G. M. Smith - (GL)r

Chaetophora
'*C. attenuata Hazen - (LM)u

Protococcus (Desmococcus)

" P. viridis C. A. Ag. - (bark,north side
of tree)f

Draparnaldia
*D, acuta (C. A. Ag.) - (SM)r
Microthamnion

#M. strictissium Rabenh. - (GL)r

Protoderma
P. viride Kiitz. - (GL)x
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Stigeoclonium
*S. flagelliferum Kitz. - (SD)u

S. nanum Kitz. ~ (juvenile stage) (SD)u
*S. pachydermum Prescott - (SD)c
S§. subsecundum Kuitz. - (LM)u
- 8. tenue (C. A. Ag.) Kitz, - (IM)u
Aphanochaete

A. repens A. Braun - (GL)r
A. vermiculoides Wolle - (GL)r

Chaetosphaeridium

*C. globosum (Nordst.) Klebahn -~ (IM)r
Coleochaete

C. orbicularis Pringsheim - (GL,LM)f

C. scutata Bréb. - (IM)u

C. soluta Pringsheim - (LM)r

Dicranochaete

*D. reniformis Hieronymus - (LM)r
OEDOGONIALES

Oedogonium
*0,. inconspicuum Hirn - (IM)r

*0. rufescens
var. exiguum (Elfv.) Tiff. -~ (GL)u

*0. suecicum Wittr. - (IM)r
*0. vulgare (Wittr.) Tiff. - (IM)f

CLADOPHORALES

Cladophora

C. glomerata (L) Kiitz. - (GL)u

*C. insignis (C. A. Ag.) Kitz. - (SD)u
Rhizoclonium

R. fontanum Kiitz. - (SD)u

R. heiroglyphicum (C. A. Ag.) Kutz. - (GL,HH)c

*R. hookeri Kutz. - (SD)r

ZYGNEMATALES (Conjugales)

Spirogyra
S. condensata (Vaucher) Kitz. - (LM)r

S. weberi Kitz. - (GL,HH)r
Zygnema

*Z. pectinatum (Vaucher) C. A. Ag. ~ (IM)r

ZYGNEMATALES (Conjugales)
MESOTAENIACEAE

Gonatozygon
*G. kinahani (Archer) Rabenh. - (GL)f

*G. monotaenium De Bary - (GL)u

G. pilosum Wolle - (GL)u

Netrium

*N. digitus (Ehrenb.) Itzigs. & Roth - (GL)u
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*N. digitus
var. lamellosum (Bréb.) Gronblad - (GL)r

*N. interruptum (Bréb.) Litkm. - (GL)r

Spirotaénia
8. condensata Bréb. - (GL)r

*S. trabeculata A. Braun - (SM)r

DESMIDIACEAE

Actinotaenium

*A. diplosporum (Lundell) Teiling
var. americana W & W - (GL)r

*A. perminutum (Turner) Teiling - (GL)u
*A. rufescens (Cleve) Teiling - (SM)r
Axr throdesmus

*A. incus var. ralfsii W & W - (GL)r

Closterium

*Cl. abruptum W & W - (GL)f
Cl. acerosum (Schrank) Ehrenb. - (GL,HH,RF)u

*Cl. acerosum (Schrank) Ehrenb.
var. elongatum Bréb. - (GL,BF,SW)u

Cl. angustatum Kitz. - (GL)u
*Cl. cynthia De Not. - (GL,LM)u
Cl. didymotocum Corda - (GL)r

*Cl. gracile Bréb.
var. intermedium Irénée-Marie -~ (GL)r.

#Ccl. idiosporum W & W - (GL)u

*C1.
*Cl.
*CL.

cl.
cl.
*Cl.
cl.
cl.
el

*C1.

Cl.
Cl.
*_(_;l."

%Cl.

incurvum Bréb. - (GL,LM,SW)u

intermedium Ralfs ~ (GL)f

intermedium
var. hibernicum West - (GL)r

lanceolatum Kitz. - (GL)u

leibleinii KlUtz. - (GL,RF)f

libellula (Focke) Nordst. - (GL)r
lineatum Ehrenb. - (GL,HH,BF,SW)u
lunula (Miller) Nitzsch - (GL,BF,SW)r

lunula (Miiller) Nitzsch
fa. minor - (GL)r

lunula (Miller) Nitzsch intermedium Gutw.
(GL)r

moniliferum (Bory) Ehrenmb. - (GL,LM,
HH, SM, BF, SW) ¢

navicula (Bréb.) Liitkm. - (GL,SM)r

praelongum Bréb. - (GL)x
pritchardianum Archer - (RF)r
ralfsii Bréb. - (GL)r

ralfsii Bréb.
var. hybridum Rabenh. - (GL)r

strigosum Bréb. - (GL,BF)c
striolatum Ehrenb. - (IM,BF)r
subulatum (Kitz.) Bréb. - (GL)u
tumidum Johnson - (GL,SM,SW)f
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Cl. turgidum Ehrenb. - (GL)r
Cl. venus Kutz. - (GL,RF,SW)u

Cosmarium

*Cos.

abbreviatum Racib. - (LM,HH)u

*Cos.

angulare Johnson - (GL,SM,BF)f

*Cos.

angulosum Bréb. ~ (GL)xr

*Cos.

Cos.

binum Nordst. - (GL,RF)u
bioculatum Bréb. var. depressum

Cos.

(Schaarschm.) Schmidle fa. minus - (RF)r
circulare Reinsch - (GL,BF)r

*Cos.

contractum Kirchner _ (LM)r

Cos.

dentatum Wole - (GL,RF)u

Cos.

depressum (Nig.) Lundell - (GL)r

*Cos.

furcatospermum W & W - (GL,LM,HH,

*Cos.

RF, BF, SM, SW)c
globosum fa. minor Boldt - (LM)r

*Cos.

globosum Bulnh.

Cos.

var. subaltum Messik. - (GL)r
granatum Bréb. - (GL,LM,HH,RF,BF,SM,SW)c

*Cos.

hammeri Reinsch

Cos.,

var. protuberans W & W - (GL)r
holmiense Lundell

*Cos.

var. integrum Lundell - (IM)r
1mpressu1uﬁ Elfv. - (GL)r

*Cos.

incohspicuum W&W- (RF)r

*Cos.

latifrons Lundell - (GL)r

%Cos.

margaritatum (Lundell) Roy & Biss.

*Cos.

fa. minor (Boldt) W & W - (GL)r
meneghinii Bréb.

*Cos.

fa. reinschii Istvan. - (GL)r

‘obliquum fa. minor Nordst. - (GL)r

obsoletum (Hantzsch) Reinsch - (GL)r

obtusatum Schmidle - (SM,BF,SW)u

protractum (N#g) De Bary ~ (LM)u

pseudobroomei Wolle - (GL,LM,SW)f

pseudoconnatum Nordst. -~ (GL,BF)f

pseudoprotuberans Kirchner - (HH,RF)u

var. subpunctulatum (Nordst.) Borg. -~

pusillum (Bréb.) Archer - (GL)r

" Cos.
*Cos.
j Cos. ornatum Ralfs - (GL)u

Cos. ovale Ralfs - (GL)u

Cos. pachydermum Lundell - (GL)r
*Cos. porrectum Nordst. — (IM)r
" Cos. portianum Archer - (GL,LM)u

Cos.

Cos.

*Cos.

*Cos.

‘Cos. punctulatum Bréb. - (SM)r
*Cog. punctulatum

(GL,1M,SM)u

*Cos.

Cos. quadratum Ralfs - (GL)r
*Cos. regnellii Wille - (IM)r
*Cos. regnellii Wille

var. minimum Eich. & Gutw. - (GL,IM)f
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Cos. regnesi Reinsch - (GL,IM)f "*E. dubium Ndg. - (GL)r
*Cos. regnesi var. montanum Schmidle - (GL)rx " E. insulare (Wittr.) Roy -~ (GL,LM)u
Cos. reniforme (Ralfs) Archer - (GL,LM,HH)f *E. obesum Josh. - (RF)r
*Cos. sexangulare fa. minima Nordst. - (GL,IM)u " E. oblongum (Grev.) Ralfs - (GL)r
Cos. sportella Bréb., - (LM)u E. ventricosum Lundell - (GL)r
*Cos. subcostatum Nordst. - (GL)r " E. verrucosum Ehrenb. - (GL,RF)u
Cos. subcrenatum Hantzsch - (GL,LM,HH,RF,BF)c E. verrucosum Ehrenb.
*Cos. subspeclosum Nordst. - (IM)r -var. alatum Wolle ~ (GL)r
*Cos., succisum West - (GL)r ‘Hyalotheca
*Cos. tenue Archer - (GL)r H. dissiliens (J. E. Smith) Bréb. - (GL,LM)u
Cos. turpinii Bréb. - (GL)r H. mucosa (Dillwyn) Ehrenb. - (GL,LM)r
Cos. turpinii Bréb. Micrasterias
var. podolicum Gutw. - (GL)x M. abrupta W & W - (IM)r
Cos. venustum (Bréb.) Archer - (IM)r M. americana (Ehrenb.) Ralfs - (GL)r
*Cos. zygomorphicum Taft - (LM,RF)r " M. apiculata (Ehremb.) Menegh. - (GL)r
Desmidium ‘ ' M. apiculata
*D. asymmetricum Grdnblad - (IM)r var. fimbriata (Ralfs) Nordst. - (GL)r
*D. grevellii (KUtz.) De Bary -~ (GL)r M. crux-melitensis (Ehrenb.) Hassall - (GL)r
D. swartzii C. A. Ag. - (GL)r M. denticulata Bréb. - (GL)r
Fuastrum M. laticeps Nordst. - (GL,LM,BF)f
E. affine Ralfs - (LM)r | M. muricata (Bailey) Ralfs - (GL)r
E. ansatum Ralfs - (GL)r *M. radiata Hassall - (GL,LM,SW)f
E. binale (Turpin) Ehrenb. - (GL,LM)r M. rotata (Grev.) Ralfs - (GL,LM)u
E. didelta (Turpin) Ralfs '#M. truncata var. semiradiata Clevg - (IM)r
var. ansatiforme Schmidle - (GL)r Peniun
. P. margaritaceum Ralfs ~ (GL,LM,RF,SW)c
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P. spirostriolatum Barker - (LM)r

" Pleurotaenium

Pl. ehrenbergii (Bréb.) De Bary - (GL,LM)u
*Pl. maximum (Reinsch) Lundell - (LM,HH)f

Pl. nodulosum Bréb. - (GL)r

Pl. trabecula (Ehrenb.) Ndg. - (GL,LM,
RF, BF,SM, HH, SW) ¢

*Pl. trabecula (Ehrenb.) Nig.
fa. clavata (Kutz.) W & W - (GL)r

Pl. truncatum (Bréb.) Nig. - (GL,SW)f
Spondylosium

*Sp. moniliforme Lundell ~ (GL)r
*Sp. planum (Wolle) W & W -~ (GL,IM)f

Staurastrum

St. alternans Bréb. - (GL,HH,RF,BF)f
*St. apiculatum Bréb. - (GL)r

St. arctiscon (Ehremb.) Lundell - (GL,LM)f

St. arcuatum Nordst. - (GL)r
St. avicula Bréb. - (GL)r

*St. avicula var. subarcuatum West - (GL,BF)r

'St. biennaenum Rabenh. - (IM)r
St. brebissonii Archer - (GL,LM,BF)f

St. brevispinum Bréb. - (GL)r
St. dickiei Ralfs - (GL,LM)f

- St. dilatatum Ehrenb. - (RF)r
St. furcatum (Ehrenb.) Bréb. - (GL)T
St. gladiosum Turner - (GL)r
St. gracile Ralfs - (GL,IM,RF)f

#St. gracile var. nanum Wille - (GL,SW)f

* *
w v W
rTogrr jer
L] ® L]

orbiculare

var. depressum Roy & Biss. - (GL,IM) f

paradoxum Meyen - (ILM,RF)f

polymorphum Bréb. - (GL,LM,RF,
BF,SM,HH,SW)c

o |n
T e

%
wn
(a3
.

l

%*
;]
re
L]

radians W & W - (GL)r

setigerum Cleve - (GL)x
striolatum (Ndg.) Archer -~ (GL)r
tetracerum Ralfs - (LM,RF)f

w v |\
" ojrr g
* - L]

%
w
T
.

tetracerum
var. validum W & W - (GL,RF,SW)f

|

Xanthidium

X. antilopaeum (Bréb.) Kitz. - (IM)r
CHAROPHYCEAE
CHARALES

Chara
*C. braunii Gmelin - (GL,IM)f

hexacerum (Ehrenb.) Wittr. - (GL,RF)r
hirsutum (Ehrenb.) Bréb. - (RF,SW)r

polymorphum var. pusillum West - (GL,HH)r
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*C. schweinitzii A. Braun - (GL)x
EUGLENOPHYTA
EUGLENALES

Euglena

*
it

acus var. longa Johnson - (GL,HH)f

*
=

acus var. rigida Hueber -~ (GL)r
deses Ehrenb. - (GL)r
ehrenbergii Klebs - (GL,IM)f
elastica Prescott - (GL)r

*
™ I8 1w I

gracilis Klebs - (HH)r

ignobilis Johnson - (HH)r
minuta Prescott - (GL,HH)f

oxyuris Schmarda - (GL,LM)fc

= = = e |

. oxyuris Schmarda
var. minor Delf. - (GL)r

E, proxima Dnag. - (HH)r

**E. proxima A
var. amphoraeformis Szabados - (SD)r

E. spirogyra Ehrenb. - (HH,BF)r
*E. spirogyra var. fusiformis Defl. - (HH)r
*E. viridis Ehrenb. - (GL)r

Eutreptia
*E. wiridis (Klebs) - (SD)r

Lepocinclis A
L. ovum (Ehrenb.) Lemm. - (GL)r

#L. texta (Duj.) Lemm. - (HH)f

" P. acuminatus Stokes - (GL)r

" P. 'acuminatus
var. drezepolskii Skvort. - (GL,LM)f

P. anacoelus Stokes ~ (GL)r
P. caudatus Huebner ~ (GL,RF,SW)f
*P. chloroplastes Prescott - (GL)r
"*%P. curvicauda Swiren. - (GL,HH,BF)f
P. longicauda (Ehrenb.) Duj. - (GL,HH,RF)f
%P. orbicularis Huebner - (LM)r
P. pyrum (Ehremnb.) Stein - (GL)r
*P. segretti var. ovum Prescott - (GL,HH)f
P. spirogyra var. maxima Prescott - (GL,HS)fc
‘%P, suecicus Lemm. - (GL)r
*P. tortus (Lemm.) Skvort. - (LM)r
P. triqueter (Ehrenb.) Duj. -~ (GL)r
%P, warszewiczii (Allegre & Jahn) - (LM)r
Trachelomonas

*T. abrupta (Swiren.) Defl. - (GL)r
'#T. acanthostoma (Stokes) Defl. - (BF)r
*T. armata (Ehrenb.) Stein - (GL)r

"*T. armata
var. longispina (Playf.) Defl. - (GL)r

*%T. conica Playf. - (GL)r
%l;’dubia (Swiren.) Defl. - (IM)r
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T. granulosa Playf. - (GL)r

T. hispida ‘
var. coronata Lemm, - (LM,HH,BF,SW)f

*T, intermedia Dang. - (BF)r

*T, lacustris Dreze. - (GL,RF,BF)f

*T. robusta Swiren, - (LM,HH) £
*T. rugulosa (Stein) Defl. - (RF)r

*T. superba (Swiren.) Defl. - (GL,SW)f
*T. superba var. swireniana Defl. - (GL)r

T. volvocina Ehrenb. - (GL,LM,RF,
BF, SM, HH, SW) ¢

Astasia

A. klebsi Lemm. - (GL,LM,HH)f

Mehoidium

*%M. bibacillatum - (HH)r
M. incurvum - (RF,HH)r

Anisonema

A. ovale Klebs - (GL,LM,HH)f

Peranema

P. trichophorum (Ehremb.) - (GL,HH,BF)f

Petalomonas

*P. abscigsa (Duj.) Stein - (GL)r
*pP. mediocanellata (Klebs) - (GL)r

PYRRHOPHYTA
DINOKONTAE
Gymnodinium

"%G. pulvisculus (Ehremb.) Stein - (GL)r
Glenodinium

G. armatum Levander - (GL)r

*G. kulczynskii (Wolosz.) Schiller - (GL)r
Peridinium

*P. bipes Stein - (GL)r
P. inconspicuum Lemm. -~ (GL,HH)f
4P, willei Huit. - Kaas - (HH)r

Ceratium
C. hirundinella (Miiller) Duj. - (GL,HH,
RF,SW)c
DINOCOCCALES
Cystodinium

*C. iners Geitler - (GL)r

CRYPTOPHYTA (CRYPTOPHYCEAE)

Chroomonas

*C. nordstedtii Hansg. - (LM)r

Cryptochrysis

#C. commutata Pascher - (GL)c

Chilomonas

C. paramaecium Ehrenb. - (GL,IM,HH,RF)c



Cryptomonas gEhiOCZtium

C. ovata (Pascher) - (GL,LM,HH,RF)c 0. capitatum Wolle - (GL)T

Cyanomastix %0. gracilipes (A. Braun) Rabenh. - (GL,HH)f
*C. morgani Lackey - (GL)r

‘%0, ‘mucronatum (A. Braun) Rabenh. - (GL)r

CHLOROMONADOPHYTA 0. parvulum (Perty) A. Braun - (GL)r

Gonyostomum o TRIBONEMATALES
*G. gemen (Ehrenb.) Diesing - (GL)r

1L

Tribonema
CHRYSOPHYTA T. bombycinum (C. A. Ag.) - (GL,BF)r
XANTHOPHYCEAE (HETEROKONTAE) #T. bombycinum var. tenue Hazen - (GL)r
RHIZOCHLORIDALES T. utriculosum (Kitz.) Hazen - (GL)t

Stipitococcus

*S, crassistipatus Prescott - (GL)r
*S. urceolatus W & W - (GL)r

MISCHOCOCCALES [

Botrydiopsis

*B. arhiza Borzi - (IM)r
Gloeobotrys

*G. limneticus (G. M. Smith) Pascher - (GL)r
Characiopsis

*C. cylindrica (Lambert) Lemm. - (LM)r
*C. pyriformis (A. Braun) Borzi - (LM)r

§

VAUCHERIALES

Vaucheria

V. aversa Hassall - (GL)r

'#V. polysperma

var. fontinalis (L) Christensen - (GL)r

*V. sessilis
fa. clavata (Klebs) Heering - (GL)r

RHIZOCHRYSIDALES

Rhizochrysis

#R. limnetica G. M. Smith - (GL)r
"#R. scherfellii (Pascher) - (GL)r
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Lagynion
*L. scherfellii Pascher - (GL)r

*L. triangularis
var. pyramidatum Prescott - (GL)r

CHROMULINALES
Chrysococcus
*C. rufescens Klebs - (HH)r
Chrysopysix

*C. bipes Stein - (GL)r
Chrysocapsa
*C. planctonica (W & W) Pascher - (GL)r
OCHROMONADALES
Cyclonexis

*C. annularis Stokes - (LM)r

Uroglenopsis

*J. americana (Calkins) Lemm. - (GL)r
Dinobryon

D. bavaricum Imhof - (GL)r

D. sertularia Ehrenb. - (GL,IM,RF,HH)c

D. tabellariae (Lemm.) Pascher - (GL)r
Mallomonas

M. acaroides Perty - (GL)r

*M. caudata Iwanoff - (GL)r

Synura
*S. ‘uvella Ehrenb. - (GL)r
CYANOPHYTA
CHROOCOCCALES

Aphanocapsa (Anacystis)

*A. rivularis (Carm.) Rabenh. - (GL,HH)f
Aphanothece

A. nidulans P. Richter - (GL)r

*A. saxicola N#g. - (GL)r '

*A. stagnina (Spreng.) A. Braun - (GL)r

Chroococcus

*C. dispersus var. minor G. M. Smith - (GL)r

*C. minor (Kiitz.) Ndg. - (GL)r

*C. minutus (Klitz.) Ndg. - (GL)r

C. turgidus (Kitz.) Ndg. - (IM,HH)f
Coelosphaerium

" *C. collinsii Drouet & Daily - (GL,LM)f

C. kuetzingianum Ndg. - (IM)r

€. naegelianum Unger - (GL,LM,HH)f
Gloeocapsa
. aeruginosa (Carm.) Kiitz. - (GL)r

|

G. magma (Bréb.) Kiitz. - (IM)r
*G. punctata Ndg. - (GL)r
G. rupestris Kiitz. - (GL,RF,SW)f
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Gloeothece
*G. linearis Ndg. - (GL)r
Merismopedia

*M. elegans A. Braun - (LM,HH)f
*M. elegans var. major G. M. Smith - (GL)r
M. glauca (Ehrenb.) Ndg. - (GL,HH)c
- M. punctata Meyen -~ (LM)r
M. tenuissima Lemm. - (GL)r
Microcystis
M. aeruginosa Kiitz. emend. Elenkin - (GL,HH)f
M. incerta Lemm. - (LM)r
CHAMAESIPHONALES

Xenococcus
*X. schousboei Thuret
var. pallida Hansg. - (GL)r
OSCILLATORIALES

Borzia
*B. trilocularis Cohn - (GL)r

Lyngbya
L. aerugineo-caerulea (Kiitz.) Gomont - (GL)r
*L. birgel G. M. Smith - (GL,RF)f

#L. epiphytica Hieronymus - (LM)r
*L. major Menmegh. - (GL)r

Micérocoleus

‘%M. ‘lyngbyaceous (Kiitz.) Crouan - (GL,LM HH) £
Oscillatoria

'%0. amoena (Kiitz.) Gomont - (IM)r
0. amphibia C. A. Ag. - (IM)r
0. anguina Bory - (GL,LM)f

*0. angusta Koppe - (IM,HH) f

"~ 0. formosa Bory - (GL,BF,SW)f

#0. lacustris (Kleb.) Geitler - (GL)r
0. limnetica Lemm. - (GL,LM,HH,SW)f
0. limosa (Roth) C. A. Ag. - (GL,SM)f
0. princeps Vaucher - (GL,LM,HH,SW) f
0. ‘splendida Grev. - (GL,HH,RF) f

0. tenuis C. A. Ag. - (GL)r
Phormidium
#P. ambiquum Gomont - (LM)r
P. musicola Nauman & Huber-Pestalozzi - (BF)r
*P. retzii C. A. Ag. - (IM)r
Schizothrix
S. calciola (C. A. Ag.) Gomont - (GL,
IM,HH,SW) £
Spirulina
*5, laxissima G. S. West - (LM,RF)f

#S. major Kitz. - (LM,HH)f
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*S. princeps W & W - (IM)r
*S. subsalsa Oersted - (IM)r

Symploca
S. muscorum (C. A. Ag.) Gomont - (IM)r

NOSTOCALES

Anabaena
*A. affinis Lemm. - (GL)r
A. circinalis (Kiitz.) Geitler - (GL)r
*A. constricta (Szafer) Geitler - (GL)r
A. flos-aquae (Lyngbye) Bréb. - (GL)r
*A. helicoidea Bernard - (GL)r
*A. subcylindrica Borge - (GL)r
A. variabilis Kitz. - (HH)r

*A. wisconsinense Prescott - (GL,HH)f

Anabaenopsis
*A. elenkinii Miller - (GL)r

Aphanizomenon

A. flos-aquae (L) Ralfs - (GL)r
Cylindrospermum '

C. majus Kiitz. - (GL)x

C. musciola Kiitz. - (GL)r

Nodularia
*N. harveyana (Thw.) Thuret - (HH)r
AN. spumigena Mertens - (GL,HH)f
‘Nostoc
*N. linckia (Roth) Bornet & Thuret - (HH)r
N. sphaericum Vaucher - (IM)r
Calothrix
C. fusca (Kiitz.) Bornet & Flah. -

(ceramic bird bath)r



