





ABSTRACT

A COMPARISON OF ALGAL FLORAS IN TWO LAKE TYPES,
BARRY COUNTY, FICHIGAN

by James Herbert Graffius

This study is concerned with an analysis of the local distribution
of algal species in two southern Michigan lakes. Most similar studies
of algal distribution have concentrated on an analysis of distributions
over wide areas, and much of our knowledge of algal distribution is
based, therefore, on results from broad regional, rather than local,
investigations. The purpose of the present study was to analyze the
algal components of an acid bog and a nearby hard-water marl lake during
the same period of time so that a direct comparison of the two could be
made. The study also was designed to analyze algal species distribution
within each of the study areas, to ensure the investigation of diverse
sites Within the bounds of the larger study region which might represent
different environmental .situations.

This study has as its objectives the following: (1) to list and
describe the total algal flora of each area in some detail, and to obtain
extensive data on the occurrence and distribution of individual algal
species in time and space; (2) to describe the seasonal periodicity of
algal species or communities, especially those of the phytoplankton;

(3) to investigate the temporal and.spatial distribution of algal species

within each study area; (4) to obtain fundamental chemical data on the
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environmental conditions under which individual species occur; (5) to
investigate the possible influence of various environmental factors on
the distribution of algal species; (6) to determine the extent to which
conclusions based on results of broad regional studies of algal distri-
bution can be applied to distributions observed within narrow geographical
limits.

Samples were collected from a variety of habitats in both study
areas at appréximately two-week intervals from September, 1958 to November,
1960, after which five supplementary collections were made, to verify
previous results. The study is based, therefore, on an analysis of algal
samples which were gathered on 42 collecting dates. A total of 495 species
were observed during the study, of which 128 represent new records for
Michigan. Of these, two are new records for the United States, and 35
are listed tentatively as new records for North America. All new records
are illustrated and described fully in the text, and the temporal and
spatial distribution of all species observed during the study is sum-
marized and presented in tabular form.

The flora of each study area is described in respect to several
separate aspects, among them the number of taxa present, floral composi-
tion, floral distribution, community structure and seasonal periodicity.
The analysis of the distribution of algal species within each study area
includes a discussion of the possible relationship between the observed
distributions and various chemical factors of the environment, both in
respect to data gathered during the present study, and in conjunction
with data presented in other studies of algal distribution.

Analyses of the algal floras of these two ecologically-different

biotopes indicate that only 39 of the 495 species observed were common
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to both. The greatest difference between the floras of the two environ-
ments is shown by a comparison of the desmid and Euglenophyta components.
The environmental factors which have been held to be influential in the
distribution of these floras are discussed briefly.

A comparison of previous results with those of the present study
suggests that generalizations derived from broad regional studies of
algal distributions cannot be applied directly to studies of local dis-
tribution. This is especially true if emphasis is placed on an analysis
of the distribution of individual species, and if a number of diverse

habitats within the bounds of a particular study area are investigated.
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CHAPTER I
INTRODUCTION

When the phycologist attempts to study or to analyze algal dis-
tribution, he faces a task more difficult than that of the terrestrial
taxonomist or ecologist, because he cannot observe directly in the field
the organisms with which he is working. Thus, to study the distribution
of algal species or communities, he must sample a variety of apparently
different habitats, and then methodically analyze and compare the in-
habitants of each to determine whether, and to what extent, floristic
differences occur in these various ecological situations. It is only
in this manner that he finally may come to understand algal distribution,
algal communities and algal ecology.

Another difficulty is that many species are cosmopolitan, inas-
much as tﬁey are found on almost every continent (Antarctica excepted),
and yet they are not distributed uniformly within any one geographical
region. Thus, the phycologist must explain why it is that, although
many species show an almost world-wide distribution, they apparently
are not well-adapted for life in a large variety of ecologically dif-
ferent habitats., To determine the range of environmental conditions
under which a particular species can exist becomes, then, an important
aspect of any study of algal distribution.

Our present knowledge concerning the dynamics of algal distribu-
tion is far from complete., But, as more and more studies are made, and

1
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data begin to accumulate, it should be possible eventually to recognize
the range of ecological conditions under which individual species can
exist, and to discuss the distribution of algal species or species
associations which apparently are adapted to the same kinds of environ-
mental conditions. But, before one can discuss the tolerance range of
individual species, he must first study particular kinds of habitats
to determine the kinds of species which live there, and, if possible,
the relative length of time during which they occur. It would be neces-
sary also to determine as carefully as possible the particular range of
physical and chemical conditions under which the species are living in
each type of habitat. Such basic information must be compiled before
one can discuss the range of habitats which a species may occupy, or
the environmental factors which may influence its distribution.

Therefore, the study of algal distribution becomes primarily a
study of the flora of selected habitats. The two kinds of habitats
which have been investigated most intensively from this viewpoint, and
about which a voluminous literature exists, are the acid bog (moor of
European terminology) and the hard-water or basic lake. Because these
represent different lake types, both from the standpoint of water
chemistry and floristics, various studies have been made to determine
the extent to which the algal floras of these individual lake types
are similar (in different regions of the world), and to attempt to
determine the factors responsible for the development of the unique
algal flora which each of them supports.

Another approach to the problem has been to make direct com-
parative studies of the flora of an acid bog and an alkaline lake, not

only for the purpose of studying algal distribution, but to determine
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factors responsible for observed floristic differences. Yet, direct
studies of this kind have been almost lacking in this country. If the
broad objectives outlined ébove are ever to be achieved, our knowledge
of the flora of these habitats must be expanded by more and more studies
of a comparative nature. It is with these considerations in mind that

the current study was designed.
Background and Purpose of Study

Al though many studies have been made of the algal floras of acid
bogs and alkaline or basic lakes, our knowledge of the flora of such
biotopes is far from complete; especially from the standpoint of com-
parative information. For, although many studies of these lake types
have been made in the United States, none has been a direct comparative
one. Most of our information regarding the algae of these aquatic
environments has been gained from a study of one or the other of these
lake types, or from results of broad regional surveys, in which event
no direct comparison is possible. It is thus difficult to evaluate,
from such studies, the influence of envirommental factors on the par-
ticular species which inhabit these biotopes if our knowledge is wholly
of a general nature.

In addition, although much is known about the algal flora of
acid bogs in general, feWw comprehensive studies have been made of in-
dividual bog areas in this country, and of these, none has extended
throughout the year. Data on seasonal periodicity are almost wholly
lacking, and winter conditions are practically unknown (Welch, 1952).

Therefore, from such data as exist in our own country, it would

be difficult to explain the floristic differences noted in a "comparison"






4
of a basic lake and an acid bog, on the basis of differences in habitat
alone. For, one would have to utilize data (especially for acid bogs)
which had been obtained from the more complete studies made in other
countries, and, thus, data obtained from widely-separated study areas.
But, because of the longer distances involved, and the fact that the
data might not have been gathered during the same period of time, it
is possible that similar dissemules were never present in the two areas
under consideration. This possibility must be recognized, even though
many species have been shown to have an almost cosmopolitan distribution.

It is not reasonable, therefore, (especially if one wishes to
utilize direct comparative data) to base a study of algal distribution
on results obtained from widely-separated areas, or during different
periods of time. This is especially true if one wishes to compare the
floras of two so ecologically different environments as an acid bog and
a basic lake. Such a direct comparison is possible only if the two
study areas are in geographical proximity so that it is fairly certain
there has been an equal opportunity for similar dissemules to enter
either area. Such proximity also would have the obvious advantage of
allowing for sampling both areas on the same day. If study areas are
chosen with the above considerations in mind, any differences noted
would have to be attributed to differences inherent in the habitats
themselves.

Another problem in designing a study of this type arises from
the fact that lakes change as suitable habitats for certain kinds of
algae not only with various seasons of the year, but through extended
periods of time as well (Pearsall, 1921; Gessner, 1929). Yet, many

comparative studies are based on collection data which have not been
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taken during the same period of time. That is, the results of samples
taken one year in an acid bog have been compared with those taken from
an alkaline lake at a much later date. The need for data based on
samples collected at approximately the same time is evident.

In addition, much of our knowledge of the algal floras of these
lake types is based on an analysis of the plankton alone, or on col-
lections which have been taken only sporadically from other habitats,
in many cases only once. Most of our records are based on a study of
summer plankton alone.

Analysis of results from existing studies becomes difficult also
if one wishes to utilize the data of various workers in the field, be-
cause emphasis of individual'studies has been so varied. Many inves-
tigators place primary emphasis on limnological features, and either
largely neglect the organisms themselves, or list only generic names.
Some study only one group of algae and neglect the others, or study only
one or a few chemical factors and neglect the remaining ones. Others
include a long list of observed species, but include little or no
chemical data concerning the habitat itself. Where extensive quantita-
tive data are given, qualitative data are largely lacking, and vice
versa.

Thus, although much is known regarding the ecology (e.g.,
occurrence and distribution) of acid bog and hard-water lake floras,
and although the algae "typical' or '"characteristic'" of these lake
types are generally known, several questions remain to be investigated
in this country, or remain unanswered, primarily because of a lack of
direct comparative evidence. There appears to be a need, then, for a

comprehensive comparative study of the algal flora of two such lakes in
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this country, based on considerations noted above. Such an investiga-
tion should be designed so that data could be collected at approximately
the same time in both study areas, should extend through all seasons of
the year over an extended period of time, and should include information
taken from a variety of habitats within the individual study areas,
rather than from one type of habitat alone.

The purpose of the present study was to institute such an inves-
tigation, and had as its objectives the following: to list and describe
the "total" algal flora of each area in some detail, and to obtain ex-
tensive data on the occurrence and distribution of individual species
in time and space; to describe the seasonal periodicity of algal species
or communities, especially those of the phytoplankton; to investigate
the distribution of algal species within each area, and to describe
habitat selectivity if noted; to obtain fundamental chemical data from
each of the study areas; to investigate the possible influence of various
environmental factors on the distribution of the algal species noted;
finally, to determine the extent to which conclusions based on results
of broad regional studies of algal distribution can be applied to dis-

tributions observed within narrow geographical limits.

Literature Review

Because the scope of the study as outlined above is of a rather
broad nature, it is evident that reference must be made to a diverse
literature to survey adequately important background material. Such a
survey, of necessity, would have to include general considerations of
algal ecology or distribution, as well as more pertinent references to

acid bog and hard-water lake floras.
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Fritsch (1931) has summarized our knowledge of algal ecology as
of about 1930, and has given a broad classification of the algal com-
munities of static water. G. M. Smith (1924b, 1950) has discussed the
ecology, occurrence and geographical distribution of algae, and both
Ruttner (1953) and Welch (1952) have included a discussion of algal
ecology in their well-known texts. The latter two works also contain
extensive discussions of the bog biotope as an environment for algae,
including possible factors which may influence the structure of the bog
community. Prescott (195la) has included a discussion of lake types,
especially as these are related to the ecology and distribution of algae,
and has discussed some of the factors determining the character of lake
floras. 1In addition, much information is given in respect to the par-
ticular kind of habitat in which individual algal species occur. A
later work by the same author (1956) contains extensive references to
the factors and relationships of algal ecology. The works of Dangeard
(1933) and Messikommer (1942a) also include useful sections on algal
ecology and distribution.

In respect to acid bogs, few comprehensive studies of individual
areas have been made on this continent, with the exception of the ex-
cellent one by Irénée-Marie (1939) in Canada, although the works of
Prescott (1936-1953) contain a wealth of information on the floras of a
whole series of such habitats. In this country, Welch (1936a-1938b)
has made comparative studies of the summer plankton from several bog
lakes in Michigan, and has included a list of algal species from each
of the lakes investigated. Another study (Welch, 1945) has made brief
reference to algae found in the sphagnum mat of one of these bogs. More

recently, Tucker (1957) has reported on phytoplankton periodicity in two
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of the lakes studied earlier by Welch. The writer (1958) has investi-
gated the algal flora of two bogs in Pennsylvania during a one-year
period, and has delimited the communities typical of various habitats
in the study areas. 1In Ohio, Chapman (1934) has published on an inter-
mittent study of the algae of an alkaline raised bog over a three-year
period, and has listed algal species typical of several different
habitats in the bog.

Much more extensive work has been carried out in Europe on the
various types of moors and moor associations. Harnisch (1929) has
summarized much of the earlier work_on bog biology and has included a
discussion of the algal inhabitants typical of bogs. Magdeburg (1926)
has made comparative studies on the algal flora of various habitats in
two German bogs, and has listed the associations typical of each of the
areas, The works of Gessner (1929-1953) also include much data on the
algae of bog lakes in Germany.

In Holland, de Graaf (1957) has studied the community structure
of micro-organisms in a quaking bog as related to various successional

s tages, and has discussed the ecological factors related to several of
these biocoenoses. The algal associations of various successional stages
of a swampy area in Prussia have been outlined also by Steinecke (1917).
A. M. Smith (1942) studied the algal flora of a raised bog in England
CIllrﬁing approximately a four and one-half year period, and has categorized
the species and associations typical of the area.
As noted earlier, many investigators have been interested pri-
ttléilfily in studying one group of algae, and for acid bogs this usually
has involved a study of the desmid flora of such situations. In fact,

©OTMe could not refer to the bog biotope without mentioning the extensive
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work concerning this group of algae. But, because of the voluminous
nature of the literature, only the most pertinent references will be
cited here.

Perhaps the most intensive series of studies on desmids in North
America are those by Prescott (1936-1953) and his co-workers (Prescott
and Magnotta, 1935; Prescott and Scott, 1942-1952; Scott and Gronblad,
1957; Scott and Prescott, 1952) in this country, including data not
only from bogs but from other habitats as well. 1In addition, Croasdale
(1955-1962) has published an extended series of papers on the desmid
flora of Alaska., Wade (1952, 1957a) has published on the distribution
of desmids in Michigan, and has summarized information gathered by
previous workers on the state's flora. These studies also include a
discussion of various earlier notions concerning factors responsible for
the distribution of desmids, so that it would be repetitious to include
such ideas here. One survey which must be mentioned because of its
completeness, however, is that by Prescott (1948). 1In addition to the
study mentioned earlier (1939), Irénee-Marie (1949-1956) made an ex-
tended series of studies on the desmid flora of Canada, and has included
much information of ecological value. In Europe, Laporte (1931)
studied a series of habitats, especially bogs, and, in comparison with
taxonomic lists from the literature, established and discussed the dis-
tribution of ten associations of desmids. This work also includes a
good general discussion on the ecology and sociology of this group of
algae. Niessen (1956), concentrating on desmid and diatom floras,
studied the communities of various habitats in a German bog, and has
discussed the distribution of these within the bog area as related to

water chemistry. Wasylik (1957-1961b) discussed the distribution of
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algae, especially desmids, in boggy areas of Poland and Finnish-Lappland,
and van Oye (1941) wrote on the distribution of desmids in Belgium.

Because the literature on hard-water lakes likewise is so exten-
sive, only general references can be cited here. 1In addition, many
studies have been directed primarily toward a study of the productivity
of such lakes, and as such go beyond the purpose of the present study.

Most of our general knowledge of hard-water-lake floras is sum-
marized in the works of Prescott (195la) or Smith (1920, 1924b, 1950),
so that it would be repetitious to survey this literature in detail.
Both workers include, as well, extensive references to species which are
commonly found in hard-water lakes. Perhaps the only specific study
which need be mentioned here is the pertiment one by Raymond (1937)
on the plankton of a marl lake in Michigan. EQen here, the primary
emphasis of the study was limnological, and was primarily concerned with
determining the cause of the lake's low productivity.

With the exception of the brief study by Reed and Klugh (1924),
the writer is aware of no study on this continent in which a direct
comparison has been made of the algal floras of acid versus alkaline
waters, although Jewell and Brown (1929) havg reported on the fauna of
alkaline and acid bog lakes located within five miles of each other.
Several comparative studies have been made in other regions of the
world, however, and much useful information pertinent to such an in-
vestigation has been included in those of a broader scope designed to
investigate various factors affecting algal distribution.

One of the most comprehensive series of comparative studies of
algal distribution, covering almost all aspects mentioned previously,

is that of Messikommer (1935a-1960) in Switzerland. His investigations
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have dealt with both acid and alkaline waters of the region, and include
much data on the relationship of algal distribution, especially of
desmids, to water chemistry, altitude and teﬁperature.

The ideas of many workers as to the factors responsible for the
distribution of algal species or associations have been well summarized
by Dangeard (loc. cit.). Krieger (1933-1937) has a section on the
ecology and geographical distribution of desmids, in addition to listing
the known pH ranges and habitat preferences of many species. Many of
the factors which have been advanced as being causal or related to the
distribution of algae in general, or of particular groups of algae, have
been summarized or referred to by Prescott (1939; 195la; 1956). Behre
and Wehrle (1944) also have reviewed some of the factors possibly in-
fluencing algae distribution, and have cited the need for more critical
chemical analyses of the investigated waters.

In England, Pearsall (1921) has discussed the factors responsible
for the distribution of phytoplankton in various lakes as rglated to
the developmental age of the lakes, and Wesenberg-Lund (1905) has made
a comparative study of different lake types in Scotland and Denmark.
Rawson (1956a, b), as a result of his studies of Canadian lakes, has
listed the algal species indicative of various trophic levels.

Strgm (1921-1931) has made studies of the ecology, biology and
distribution of algae in Norway, and Skuja's (1948, 1956) works in
Sweden contain much data of ecological significance. Thunmark (1942,
1945a, b), working also in Sweden, has made comprehensive surveys of the
biocoenoses of waters of several trophic levels and has directed his
studies toward understanding the factors responsible for the distribu-

A}

tion of different associations of micro-organisms. Much of his work is
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based on a study of geographically different habitats, many of them in
boggy regions.

Budde (1944) studied the influence of hydrogen-ion concentration
and alkalinity on the structure of algal associations in different
habitats, and has summarized the known pH tolerance of many species.
Bock (1953) studied the influence of changes in pH and temperature on
the algal flora of a series of temporary ponds. Quantitative changes
in the community composition of various habitats as related to pH have
been discussed by Gistl (1931), and Wehrle (1927) has studied the
colonization by algae of various habitats of different pH. The latter
study also lists many species considéfed to be indicators of a definite
PH range, and includes an extensive literature survey on the earlier
physiological and ecological studies of algae.

Gessner (1929-1953) has studied a whole series of lakes in re-
spect to pH, and has discussed the influence of this and other ecological
factors on the distribution of algae. Behre (1956) likewise made an
extended comparative study of a series of alkaline and acid lakes in
Germany, and has discussed the influence of pH on the distribution of
algae in these. More recently, Hirano (1960) made an extensive study
of desmid distribution in Japan, and has included much data on water
chemistry and the pH tolerance of individual species.

An analysis of the observations made in this country, as compared
with those from other areas of the world, only emphasizes the need for

further information of a similar nature in the United States.






CHAPTER II

MATERIALS AND METHODS

Sampling Methods

Samples of algae were collected from each of the study areas at
two-week intervals during most of two years, but at approximately monthly
intervals during the winter periods. Five collecting stations were
established in each of the areas so that algae could be collected
periodically from a variety of habitats for the study of algal distri-
bution.

Sampling was begun in September, 1958 and continued through
November, 1960, after which five supplementary collections were made to
verify seasonal changes noted in earlier collections. Accordingly,
samples of algae were gathered from a variety of habitats on 42 col-
lecting dates.

Collections were taken in each study area on the same day, and
at approximately the same times. Most samples were collected at 1:00 P,M.
to minimize any daily variations inherent in the plankton or physical-
chemical characteristics.

Sampling techniques varied with the habitat from which the samples
were taken. All plankton samples were concentrated by means of a six-
inch silk plankton net of number 20 mesh. Two labeled nets were used,
one for each of the lakes studied, to avoid contamination. The net was

drawn through the water at least 20 times to assure an adequate sampling;

13
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in most instances two or three vials of plankton material were collected
on each sampling date, all in the same manner. Caution was taken so
that material from the bottom was not included in the plankton samples.

Because of the shallow nature of the lakes, however, and the
fact that most samples were taken from shore, it was difficult to avoid
stirring up some bottom materials. As a check on this possibility, and
to make a proper evaluation, samples were also taken manually from the
lake bottom in the sampling area by squeezing the bottom vegetation and
sediments into a vial.

Samples from the sphagnum mat and pools in Purdy Bog were col-
lected by making squeezings of the moss and other aquatic plants such

as Utricularia, as well as partially-decayed plant material. Any

evident growths of algal material, such as filamentous forms, were
collected en masse by hand.
All samples were placed into labeled vials and were taken

immediately, unpreserved, to the laboratory for study.

Methods for Examination and Identification

All samples were studied in the living condition on the date of
collection, after which a portion of each was preserved in FAA for
future examination. Remaining portions of the samples were placed in a
refrigerator for periodic study as time allowed, after which they were
preserved, also in FAA,.

Mounts of living material were examined initially to determine
the motile forms which were present, as these are most difficult or
impossible to recognize when preserved. Following this, the specimen

slides were surveyed to glean as many species as possible from each
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sample.

During examination of the samples, cards were prepared which
listed the organisms identified, the relative abundance of each (where
possible), the particular habitat in which each was found, and its con-
dition at the time of observation, i.e., pigmented or colorless. Also,
camera-lucida drawings were made of each species which appeared in the
two study areas, both as a record for its occurrence and as an aid to
identification for those species which were not readily identifiable.
Measurements and other descriptive material were fecorded with the
drawing and filed for future reference.

Following the identification of specimens on each mount, a few
drops of dilute (5%) glycerine were added to the material. Most of these

slides were retained as semi-permanent mounts so that the specimens could

be re-examined, and identifications made or verified, at a later date.
Physical-Chemical Methods

Physical-chemical data were collected periodically, primarily
from open-water habitats., Water temperature was determined by means of
a standard laboratory-type mercury thermometer, and recorded in degrees
Centigrade. Values for pH were determined colorimetrically by means of
a La Motte Universal pH kit or, rarely, by using La Motte Utility
Indicator.

Total alkalinity was measured at the collecting site. Initially,
methyl orange was the indicator used, but because the end-point for this
is difficult to ascertain accurately, M-Alka Ver was substituted. The
procedure used was that recommended by Hach (Hach Chemical Company).

Titrations were made in duplicate, and the results expressed as ppm of
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calcium carbonate.

Nine iced samples were also taken to the M.S.U. campus for
analysis in a chemical laboratory, for more complete data. Total and
dissolved organic matter were determined by the procedure outlined by
Slater (1954), and the results expressed as mg./l. Samples to be
analyzed for dissolved organic matter were first passed through a
millipore filter, using type HA paper having a pore diameter of 0.45u.

Sulfate was determined according to the turbidimetric method of
Hach (Hach Chemical Company, p. 21). Phosphate, nitrate nitrogen and
iron were determined colorimetrically using the Klett-Summerson photo-
electric colorimeter and the Hach Model DR colorimeter. Stock solutions
were prepared as directed in Standard Methods (A.P.H.A., 1955), and
diluted té give values of from 5.0 to 0.05 mg./l., after which standard
curves of concentration were plotted. In all cases, the methods of
Hach (loc. cit.) were used to bring out the color of the water samples.

Calcium, magnesium and total hardness were determined by using
the methods outlined in Hach (loc. cit.), and the results expressed as

ppm of calcium carbonate.



CHAPTER III
DESCRIPTION OF STUDY AREAS

After some preliminary reconnoitering, two areas, Purdy Bog and
Lawrence Lake, located in the southern portion of Barry County, Michigan,
were selected for study. Their relative locations and surrounding
terrain are shown in Figure 1.

These lakes were chosen for study for several reasons. First,
they are separated from one another by a distance of only about 1.4
miles, yet represent highly diverse lake types. Second, they are located
in the same general drainage basin, that of Augusta Creek. Third, their
topographic location assures that they should have the same geologic
history in respect to age and glaciation. Fourth, they are conveniently
located to M.S.U. and .the laboratory facilities of Gull Lake Biological
Station, and thus permitted frequent investigation, éspecially during
summer months. In addition, their approximation allowed for sampling
both study areas on the same day. Finally, no previous comprehensive
studies had been made of either lake.

The surface geology of the region surrounding the lakes has re-
sulted from events which’took place during recessions and readvances of
glacial ice in the Wisconsin glacial period. Because of the importance
of geologic structure and age on the development of lake basins and
their flora (Pearsall, 1921; Gessner, 1929; Prescott, 195la; Wade, 1952),

a brief review of the geologic history of the region is pertinent. Most
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of this information is contained in the works of Leverett (1917) and
Leverett and Taylor (1915).

The lakes are located on a sandy, gravelly outwash plain in the
interlobate tract formed by the junction of the Lake Michigan and Saginaw
ice lobes, and thus lie in a region which has received outwash from two
different ice sheets. 1In general, this interlobate tract is of knob and
basin (knob and kettle) topography, and, as might be expected, small
lakes and marshy depressions are common throughout its extent. Bedrock
of the region is of Carboniferous age, largely of the Marshall formation.
The soil is of diverse origin, but shows a medium to strong influence
from limestone.

According to Veatch (1953), Lawrence Lake lies within the Fox-
Oshtemo-Plainfield soil association, whereas Purdy Bog borders on this
and the Bellefontaine-Hillsdale-Coloma association, being more under the
influence of the former soil series. Deeter and Trull (1928) characterize
the general soil surrounding both areas as Fox Sandy Loam: 1level or
undulating soils with little run-off, acid in the upper layers, but
neutral or alkaline below.

The soil immediately surrounding Purdy Bog is Greenwood Peat,
while that of Lawrence Lake is Carlisle Muck. A further discussion of
these soil types will be made in a later section.

The two lake areas were subdivided into a series of smaller habitat
sampling stations for purposes of study (Figures 2, 3). These were not
chosen arbitrarily, but with one purpose in mind: to allow a study of
algal species distribution within each of the study areas, as well as a
comparison of one with the other, and to ensure the investigation of

diverse sites within the bounds of the larger study region which might
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Figure 2

Outline map of Purdy Bog showing the relative locations of the

sampling stations for habitats 1 to 5.

U.S.D.A. Commodity Service Print)

(Re-drawn from enlargement of
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Figure 3

Outline map of Lawrence Lake showing the relative locations of
the sampling stations for habitats 1 to 5; outlet portion of lake (3) at
lower left. (Re-drawn from enlargement of U.S.D.A. Commodity Service

Print)
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represent different environmental situations.

A brief description of the study areas is presented below.

Purdy Bog

Location and Description

Purdy Bog is an acid bog located in T. 1IN., R. 9W., northwest
quarter of Section 36. This bog, typical of glacial bogs in the Great
Lakes region, is referred to as a ''sphagnum', "open water'" or ''quaking"
bog (Figures 4, 5). It has developed from a body of water over which a
semi-floating mat of vegetation and peat has partially encroached,
leaving an area of open water in the center. The mat is thickest at
the shoreward edge where peat deposits are greatest, and becomes thinner
toward the lake.

The soil within the bog is Greenwood Peat (Deeter and Trull, 1928;
Veatch, 1941). This is a highly acid, brown or yellow, coarse, fibrous
peaty material, existing in deposits up to 40 or 50 feet thick, which
contains relatively small proportions of inorganic matter, or ash.

Because the bog has not been described previously, it is appro-
priate to present its salient features. To do this, it will be neces-
sary to describe in general the plant associations or communities which
surround the lake, as well as to describe the lake itself. A more com-
plete discussion of the latter will be given under Description of
Habitats, below.

The center lake (Figures 2,.5) is approximately ovoid in outline,
and is located in a small basin which is surrounded by low, wooded hills.,
It is quite shallow, having a maximum water depth of less than seven

feet. This depth is reached only in one small depression in the lake,
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much of it having a depth of only two to three feet of water (Depth to
a solid bottom is somewhat greater, however, as noted below). The
marginal region is particularly shallow, and is being invaded by exten-

sive growths of Nuphar advena Ait., and N. variegatum Engelmann (Figure

5). Here are found also Utricularia purpurea Walt. and Eriocaulon

septangulare With., along with some Potamogeton sp. and Nymphaea

tuberosa Paine. The latter is fairly common in deeper portions of the
lake as well.

The sphagnum mat which surrounds the lake is so extensive that
only the portion close to the lake was studied in respect to macrophytic
vegetation, As with most bogs of this type, the vegetation tends to be
organized into concentric zones around the bog lake. No major emphasis
was placed on delimiting the complete flora of each zone, although a
brief description of the dominant vegetation seems pertinent here.

The primary mat invader in this area appears to be Decodon

verticillatus (L.) Ell., because an association dominated by this species

borders the lake at the shoreline. Immediately behind the Decodon is a
region of low vegetation which could be termed the Bog Meadow Zone. It

consists primarily of a substratum of Sphagnum spp., peat, Polytrichum

spp. and the interwoven roots of vascular plants, such as Vaccinium

macrocarpon Ait., Andromeda glaucophylla Link, Eriophorum virginicum L.,

Cladium mariscoides (Muhl.) Torr., Rhynchospora alba (L.) Vahl,

Sarracenia purpurea L. and Drosera rotundifolia L., along with various

species of Carex and Juncus.

This zone blends, through a dense growth of Woodwardia virginica

(L.) Sm., into a Shrub Zone dominated by Chamaedaphne calyculata (L.)

Moench. Along with this are, in addition to Woodwardia virginica,
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Vaccinium corymbosum L.,, Cephalanthus occidentalis L., Spiraea tomentosa

L., and Rhus Vernix L. The latter species is scattered throughout other

zones of the bog also, along with small trees of Acer rubrum L.

No description of the more shoreward portion of the mat will be
given here, because algal collections were all obtained within the limits
of the Bog Meadow and Bog Shrub zones, .and the investigation of macro-

phytic vegetation was thus confined to these regions of the bog.

Description of Habitats

A series of collecting stations, designated subsequently as
Habitats (i.e., Habitat 1, Habitat 2, etc.), were established as noted
under Materials and Methods. It was believed that only in this manner
could one arrive at an understanding of the bog's total flora and its
distribution. In fact, any attempt to describe the algal flora of this
bog without taking account of these various habitats would fail to
characterize it adequately as an environment. Thus, the following
habitats have been selected for study; their location is indicated in
Figure 2.

(Note: In this and subsequent discussions, these habitats have
been designated both numerically and by a descriptive phrase. This dual
terminology is used because of the necessity of using symbols for tabula-
tion and mapping purposes. But, because a symbol or number may not mean
much to the reader, the descriptive phrases have been used wherever
possible. These phrases are indicated in parentheses beside the symbol
for each habitat below; a complete listing of these is shown at the top

of .each page in Table I.)

Habitat 1 (Center Lake). This region includes the open water of
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the center lake, although most samples were collected from shore by
means of a plankton net. The point of collection is indicated in
Figure 2. This particular location was -chosen because the prevailing
winds are toward shore at this point, and cause lake plankton to be
concentrated near the margin.

The center lake is about 420 feet in diameter and 660 feet in
length, Because of semi-solid sediments in the lake bottom, depth
measurements must be separated into water depth, versus depth to a
solid bottom. The water depth from shore out to 10 feet (the region
from which most collections were taken) varies between 10 inches and 2
feet (Figures 6, 7); that to a solid bottom from 23 inches to 6 feet,

8 inches. The maximum water depth of the lake is slightly over 6 feet,
6 inches, whereas the maximum depth to a solid bottom is 19 feet, 6
inches.

The water is colored brown by suspended colloidal materials,
largely of humic origin. The pH of the water varies between 5.2 and
6.5, classifying it as an intermediate or weakly acid lake.

The shallow nature of the water in the vicinity of this collecting
station can be seen easily in Figures 6 and 7. As shown also, the bottom
is at times covered by extensive growths of filamentous algae. The

dominant bottom vegetation here is Erjocaulon septangulare With., Float-

ing mats of Utricularia purpurea Walt. are common also, and become

abundant during the summer months. Decodon verticillatus (L.) Ell. is

abundant along the margins of the habitat, along with Nuphar advena Ait.

and N. variegatum Engelm,

Habitat 2 (Sphagnum Mat). This habitat includes the water enclosed
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within the sphagnum or peat of the bog mat. In actual practice, most
samples were collected from the mat near Habitat 1, as indicated in
Figure 2, The distance from the lake margin to the collecting station
is about 7 feet.

Because algae were never present in any abundance in the mat it-
self, a shallow hole 4 inches in depth and about 14 inches in diameter
was dug into the vegetation (Figure 8), and the water in this was com-
pared with that within the sphagnum mat. This depression is considered
also as a portion of Habitat 2, and reports of algal collections from
this habitat include samples from both the mat and depression.

As shown in Figure 8, various sedges and rushes, as well as cran-
berry and sundew, were common in this region of the bog, and surrounded
the depression. The vegetation within the depression was largely
sphagnum (with peat), and all collections from this habitat were taken

by making squeezings of these latter materials.

Habitat 3 (Sphagnum Pool). A small, rather shallow (depth 1 to

1.5 feet) water-filled hole in the mat has been designated as Habitat 3
(Figure 9). This habitat is approximately 2 by 3 feet in diameter, and
lies at a distance of about 26 feet from the lake margin, 470 feet from
Habitat 2 (see Figure 2).

Figure 9 shows the dense growths of aquatic plants in and around
this sphagnum pool. As indicated by the name, the pool contains an
extensive bed of sphagnum, and dense growths of Utricularia spp. so fill
the water that the medium is almost semi-solid. All collections from
this habitat were taken by squeezing water from sphagnum and Utricularia,

The marginal plants of this habitat are similar to those of Habitat 2,
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although in addition Nuphar advena Ait. grows within the pool, and young

growths of Decodon verticillatus (L.) Ell, surround it.

Habitat 4 (Marginal Pool). This habitat actually consists of

three water-filled holes (pools) (Figures 10, 11, 12, 13) through the
sphagnum mat, which lie close to, and in some cases interconnect with,
the water of the center lake., They are about 165 feet from the collect-
ing station for the center lake, and about 230 feet from the sphagnum
pool (Habitat 3). Separate records were maintained of the algae from
each of these pools, but the collection records were combined for the
purpose of this report because the pools contained, with few exceptions,
the same kinds of algal species.

The pool closest to the lake (Figure 13) is 12 feet long by 8
feet in diameter, has a maximum water depth of 10-12 inches, and is
directly connected to the center lake by means of a Y-shaped channel.
Ten feet away from this one, and about 8 feet from the lake edge, lies
a second pool (Figure 11) 7 feet long by 3.5 feet in diameter, which has
a solid bottom at a deéth of about 10 feet. The third pool (Figure 12)
is about 4 by 5 feet in diameter, lies about 11 feet from the lake
edge, and has a depth of about 5 feet to a solid bottom. It is 16.5
feet away from the first pool, 6.5 feet from the second one; all three
pools lie almost in a straight line (Figure 10).

Figures 11 to 13 show the dominant vegetation of these marginal
pools, which is similar except for the greater dominance of Decodon
surrounding the first-described pool (Figure 13). The water of this
pool is fairly free from éxtensive aquatic growths,‘although Nuphar

leaves almost cover the surface. The bottom is largely of peat deposits,
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Figure 10

The series of marginal pools (Habitat 4) in Purdy Bog, showing
their relative location to one another and to the center lake. The pool
in the foreground (3) is about four feet in diameter, and lies at a
distance of about 11 feet from the lake edge. The relative locations
of the other two pools are indicated by the poles near the center and
background of the figure. Enlarged views of these pools are shown in

Figures 11, 12 and 13.
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decaying vegetation and sphagnum, and it was from squeezings of these

that algal collections were obtained.

In contrast to this first pool, the water of the other two was
usually densely filled with aquatic plants (Figures 11, 12), especially
Utricularia and sphagnum, and algal collections were taken by making

squeezings of these aquatic growths.

Habitat 5 (Lake Bottom). The organic debris and aquatic plants

of the lake bottom at the collecting station for Habitat 1, as well as
submerged portions of marginal plants which grow along shore, are in-
cluded in this habitat (Figures 6, 7). Essentially, it consists of the
lake bottom and associated plants in the vicinity from which plankton
samples were obtained.

This habitat was selected as a check against the occurrence of
algal species thch might appeaf in the plankton samples due to agitation
of bottom materials during sampling. It also serves as a comparative
reference for the primarily non-planktonic collections taken from the
marginal pools. The dominant vegetation of this habitat has been de-
Scribed previously under Habitat 1, above. Algal collections were
Obtained from the lake bottom by making squeezings of Eriocaulon
Septangulare and other aquatic plants, as well as of the decaying bottom
Organic debris and peat.

In respect to the plant zones mentioned earlier, all mat habitats
with the exception of the sphagnum pool (Habitat 3) lie within the limits

of the Bog Meadow; the latter borders the Shrub Zone.

»
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Lawrence Lake

Location and Description

Lawrence Lake is a hard-water marl lake located in T. 1N., R. 9W.
on the northern border of the southwest quarter of Section 27. In con-
trast to Purdy Bog, the soil surrounding the iake is Carlisle Muck, rather
than peat. This is a dark-brown to black, loamy muck 3-5 inches deep,
which is usually underlain by a layer of very finely divided material
(black in color) that extends to a depth of 12-18 inches and then grades
into undecomposed material (Deeter and Trull, 1928; Veatch, 1941). It
is neutral or alkaline in reaction and contains high amounts of lime and
nitrogen.

The lake itself is about 1500 feet in length, has a maximum
diameter of 620 feet, and at present a maximum depth of about 15 feet
(see paragraph below). Because of the encroachment of terrestrial
vegetation into the lake in two regions, the lake is almost subdivided
into three bodies of water (Figures 1, 3) which are described below.

The lake has been dredged recently for marl, hence its natural
morphometry is difficult to describe. Also, neither the date of dredging
nor the original shape of the basin are known, and because it is so dif-
ficult to judge the possible influence of dredging on the lake's flora
and physical-chemical features, especially when the time factor is un-
known, any attempt to state depths or describe contours could lead to
misinterpretations. The lake is, however, a relatively shallow one,
although certainly deeper than that of Purdy Bog.

Large deposits of marl are evident on the lake bottom, and much

of the attached vegetation is similarly marl-encrusted, testifying to

—_—
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the hardness of the water in terms of carbonates. These encrustations
also make difficult the identification of aquatic plants to species.
The lake water is so clear that extensive patches of aquatic

plants can be sighted easily on the bottom. Large beds of Chara,

especially Ch. contraria A. Br. and Scirpus subterminalis Torr. line

the lake bottom in many areas, along with some Najas flexilis (Willd.)
Tostk. and Schmidt. Plants typical of the deeper water in the lake in-
clude various species of Potamogeton, among them P. praelongus Wulf.,

P. gramineus L. (and varieties), and P. amplifolius Tuckerm., along with

some Myriophyllum and Utricularia spp.

Scirpus validus Vahl and S. acutus Muhl. form large patches along

the shoreline in many places, and extend out into the water. Other

plants growing in the marginal areas of the lake include Nymphaea tuberosa

Paine, Nuphar advena Ait., N. variegatum Engelm., Asclepias incarnata L.

and several species of Carex which are listed below.
The dominant vegetation immediately surrounding the lake in most

areas is Potentilla fruticosa L., although various grasses and sedges

are common also. Among these are Carex hystericina Muhl., C. aquatilis

Wahlenb., C. Bebbii Olney, C. lasiocarpa var. americana Fern., C. rostrata

Stokes, C. cryptolepis (flava?) Mackenzie and Sorghastrum nutans (L.) Nash.

Characteristic shrubs include Rhus Vernix L., Salix candida Flugge, Salix

spp. and Sambucus canadensis L. In certain regions also Typha latifolia

L. and various species of Cornus, especially C. stolonifera Michx., form
extensive patches, usually at some distance back from the shoreline.

In two regions of the lake, extensions of macrophytic vegetation
grow from opposite shores to form an almost continuous bridge, through

which only a narrow channel of open water persists (Figures 1, 14, 15).

o
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Even these are partially closed due to extensive growths of aquatic

plants within the channels. These extensions are described further,

below.

Description of Habitats

Due to the extension of aquatic plants into the lake basin in
two regions (Figures 14, 15), Lawrence Lake is almost subdivided into
three bodies of water. The largest of these (Figures 1, 3) was studied
more intensively than the other two; investigations of the latter were
included primarily to determine whether this partial subdivision of the
lake proper had resulted in the formation of aquatic environments which
might support an algal flora different from that of the main body of
water, These lake regions are described below as Habitats 1, 2, and 3;

their relative locations are indicated in Figure 3.

Habitat 1 (Main portion of Lake). This is the largest region of

water in the lake (Figures 3, 16), designated subsequently as the main
Portion of Lawrence Lake. It has a maximum diameter of 620 feet, a
length of 1050 feet, and is separated from other lake regions by a

vVegetational barrier consisting largely of sedges (Figure 14). The

dominant plants in this barrier are various species of Carex and Scirpus,
largely S. acutus and S. validus.

As in Purdy Bog, this habitat represents the open water of the
main Jlake portion, although collections were taken primarily from shore
by means of a plankton net, and always from the same station (Figure 3).
This sampling station was chosen again to take advantage of the concen-
trating action of wind on the plankton in this vicinity of the lake. It

was located also in an area of deeper water, so that there was less

.
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chance of including bottom materials in the plankton samples.

The bottom here is covered by extensive marl deposits, and beds
of Chara. The pH of the water varies seasonally between 7.2 and 8.3.
Readings for total alkalinity ranged from 148 to 236 ppm calcium
carbonate.

The vegetation surrounding this portion of the lake is much as
has been described above (Figure 16, 17); a mixture of sedges and grasses

dominated by Potentilla fruticosa.

Habitat 2 (Intermediate Portion of Lake). This water area,

located between habitats 1 and 3 (Figure 3), has a maximum diameter of
about 125 feet, a length of about 165 feet, and is separated from the
main portion of the lake by the sedge extensions mentioned above (Figure
14). Only a narrow water channel is maintained between these two bodies
of water, and even this is partially closed by extensive growths of
Nuphar advena Ait., N. variegatum Engelm., and various species of
Myriophyllum.

In and along this portion of the lake are found growing Nymphaea

tuberosa Paine, Potamogeton amplifolius Tuckerm,, Nuphar advena Ait.,

N. variegatum Engelm., Typha latifolia L., Decodon verticillatus var.

laevigatus T. and G., Scirpus validus Vahl, and some S. acutus Muhl.,

along with several species of Utricularia and Myriophyllum.

Algal samples were collected from this habitat by means of a
plankton net, but, because of its shallow nature, bottom materials and

floating filamentous forms were included also.

Habitat 3 (Outlet Portion of Lake). This habitat represents the

small portion of the lake near its outlet (Figure 3). It is of about
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the same size as Habitat 2, and has a maximum diameter of 125 feet, a
length of 205 feet. It is separated from Habitat 2 by extensions of
vegetation from the eastern and western margins of the lake (Figures 15,
18). Those from the western shore are composed largely of Decodon

verticillatus var. laevigatus T. and G. and Typha latifolia L., whereas

those from the eastern shore consist primarily of Scirpus acutus Muhl.

and S. validus Vahl, along with other sedges, especially the genus Carex.
Only a narrow water channel separates this region of the lake from
Habitat 2, but even this is partially closed by extensive growths of
Myriophyllum spp., Nuphar advena Ait., and N. variegatum Engelm.

This outlet portion of the lake is the one least resembling the
other two habitats; in fact, it little resembles any other region of
Lawrence Lake (Figure 18) . For example, much of the water it contains
is brownish in color, much like that of a bog, and quite different from
the clear water of the main and intermediate portions. Further, it lies
in a more "boggy" or swampy area surrounded by growths of various sedges
and grasses as well as aquatic mosses and Decodon. Dense patches of
Nuphar advena Ait., N. variegatum Engelm., and other aquatic plants are
evident in the shallow water along shore. A small stream enters the
lake here, and the lake outlet is through a smaller stream which flows
through a nearby pasture.

Although not studied extensively, this habitat was chosen to
compare the algal flora here with that in the main portion of the lake.

As in Habitat 2, samples were collected by means of a plankton

net, although many bottom and marginal forms were doubtless included.

Habitat 4 (Marginal Pool). A shallow pool in the muck shoreline,
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near the collecting station for the main portion of the lake, was
studied periodically and designated as Habitat 4 (Figures 3, 19). It
is about 6 inches deep, 3 feet wide by 8 feet in length, and is sur-
rounded by grasses and sedges, primarily Carex SPP. Its inclusion in
the study permits a comparison with the main lake flora, and with the
marginal pools of Purdy Bog.

The surface water of this pool was frequently covered by exten-
sive filamentous growths, as shown in Figure 19. Most samples taken
from this habitat were squeezings of bottom materials and aquatic vegeta-
tion, along with the filamentous growths, when present. Because it con-
tained a predominantly diatom flora, little emphasis was placed on a

thorough study of this habitat.

Habitat 5 (Lake Bottom). This habitat includes the bottom sedi-

ments of the main portion of the lake at the collecting station for
Habitat 1. Formed largely of marl depositions, it was almost con-

tinuously covered by thin wefts of Schizothrix lacustris. The dominant

bottom vegetation here was Chara, especially Ch. contraria A. Br.,
along with some Najas flexilis.

Collections were taken from this habitat by loosening pieces of
bottom material, especially those covered by evident filamentous growths,
and by squeezing bottom vegetation. As with Habitat 4, few algae other
than diatoms were present, and the habitat was not studied intensively

for that reason.
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Figure 19

View of the marginal pool (P) in Lawrence Lake (Habitat 4),

showing the extensive patches of filamentous algae which occur in this

habitat. The pool is surrounded by Carex spp. The open water toward

the right of the picture is near the collecting station for Habitat 1.






CHAPTER IV

RESULTS

The Algal Flora

Annotated list of Species

The following list of algal species is intended to be more than
a mere taxonomic summary, in that brief descriptions are given of the
majority of species which were observed during the study. It includes
as well an analysis of the temporal and spatial distribution of each
species, involving a topic whicﬁ will be treated in greater detail in
succeeding sections. Distribution records cited for each species refer
to the collection stations or habitats which were described earlier.

The plate and figure citations located to the right of the names
indicated as new records or new taxa refer to illustrations which are
included in the current paper. The citations immediately below the
names of species which represent new records refer to authoritative
works wherein more complete descriptions or other illustrations are
available, and in most instances indicate the description upon which
the determination is based. Where a species has been recorded for
Wisconsin, but not for Michigan, in Prescott (195la) the appropriate
description of Wisconsin material is cited.

No attempt has been made to illustrate or to describe completely
the various species noted during the study, nor are their original
descriptions cited in most instances. The writer has chosen, rather,
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to cite a more readily available source from which adequate and accurate
descriptions and illustrations may be obtained. Illustrations and com-
plete descriptions are given below only for those forms which are recorded
rarely, which represent new records for Michigan, the United States or
North America, or which represent apparently new taxa. Many of the
species regarded as being new recordé for North America must be designated
tentatively as such, pending further investigations. Several of these

may have been reported previously, but because no descriptions or illus-
trations accompanied the report their occurrence cannot be substantiated.
Valid records for the occurrence of taxa have been accepted only if
accompanied by adequate verifying data.

The scheme of classification used below varies somewhat, depending
upon which division or group of algae is being described. It is dif-
ficult to find one reference work which includes a complete and commonly-
used system of classification which covers all groups of glgae. In
general, the following reference works have been used as guides for the
classification of the various divisions noted:

I. Chlorophyta: Prescott, 195la; Huber-Pestalozzi, 1961
II. Chrysophyta: Huber-Pestalozzi, 1941
III. Pyrrhophyta: Huber-Pestalozzi, 1950
IV. Euglenophyta: Huber-Pestalozzi, 1955; Pringsheim, 1956
V. Cyanophyta: Geitler, 1932; Prescott, 195la
VI. Rhodophyta: Prescott, 195la

The reference works most frequently used for the determination

of these species include: Prescott, 195la (all groups but desmids);

Huber-Pestalozzi, 1938-1961 (planktonic forms in all greoups); Geitler,

1932 (Cyanophyta); West and West, 1904-1912, West, West and Carter,
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1923 (desmids); Tiffany, 1937 (Oedogoniales); Pringsheim, 1956
(Euglenophyta) ; Transeau, 1951 (Zygnematales); Skuja, 1948, 1956 (color-
less forms, Chrysophyta and Euglenophyta); G. M. Smith, 1916-1924a
(planktonic forms); Schiller, 1937 (Pyrrhophyta); Pascher, 1927, Pascher
and Lemmermann, 1913, 1914 (flagellates); Irénée-Marie, 1939 (desmids);
Krieger, 1933-1937, 1939 (desmids). In addition, the personal library
and iconograph of Dr. G. W. Prescott have been extremely useful in the
determination of species in all algal groups, especially the desmids.

It should not be assumed, however, that the following list is a
complete one, even though every effort was made to identify all species
possible with the literature available. The identification of diatoms
requires in most instances that one be a specialist in this field; thus,
only the more readily identifiable or common species are included in
the study (Table I), although none are described below.

The flagellates also present a special problem, although much
emphasis was placed on their study. Where they have not been identified
it is because of a lack of sufficient specimens for study, the absence
of "key" characters in the material, which are necessary for a definitive
determination (e.g., number and arrangement of flagella), or the absence
of adequate illustrations or descriptions in the literature.

The order of presentation of the following divisions is that of

Prescott (195la).
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I DIVISION CHLOROPHYTA
Class: Chlorophyceae
Order: Volvocales
Family: Polyblepharidaceae

Hyaliella Pascher
Hyaliella polytomoides Pasch. ' Pl1, 1, Fig. 12

Huber-Pestalozzi (1961) p. 41; Pl. VII, Fig. 30A

Cells colorless, free living, elliptical to ovate, weakly meta-
bolic. Flagella 2, anterior. Cytoplasm densely filled with irregularly
shaped starch bodies (usually rod-like to ellipsoid), and with tiny
globular bodies of unknown composition, either oil droplets or volutin.
Nucleus not clearly séen, but located in the anterior half of the cell.
Cells 12-17u long, 8-11. wide.

Separated from Polytoma by the absence of a lorica. See Huber-
Pestalozzi (1961) for a description and illustrations.

Distribution: Sphagnum mat of Purdy Bog. New record for Michigan,
and probably for North America.

Occurrence: December through March; usually under an ice cover.

Family: Chlamydomonadaceae
Carteria Diesing
Carteria sp.
Cells motile by means of 4 long flagella. Chloroplast parietal,

usually cup shaped. Stigma usually present, anterior.

Only a few cells of this genus were ever observed, and these were
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insufficient to make a specific determination.
Distribution: Sphagnum pool in Purdy Bog.

Occurrence: Observed during May.

Chlamydomonas Ehrenberg
Chlamydomonas ambigua Gerloff Pl. 1, Fig. &4

Huber-Pestalozzi (1961) p. 332; Pl. ILXVII, Fig. 404

Cells ellipsoidal, broadly rounded at both ends; papilla present
at anterior end. Chloroplast dark green, reacﬁing almost to the anterior
apex, with several pyrenoids (usually 5 in ours); pyrenoids in an "x"
pattern, or 2 opposite one another, the others in a different plane if
less than 5 are present. Two contractile vacuoles, in the anterior
portion of the cell. Flagella about body length, or slightly longer.
Cells about 17-19u in diameter.

Distribution: Center lake of Purdy Bog. New record for Michigan,
and probably for North America.

Occurrence: Observed only in December.

C. Cienkowskii Schmidle Pl. 1, Fig. 6
Prescott (1951a) p. 70; Pl. 1, Fig. 4
Cells elongate-ellipsoid to cylindrical, with rounded ends and
almost parallel sides; papilla present at anterior end. Chloroplast
parietal, covering most of the cell wall. Several pyrenoids present,
irregular in position. Stigma large, near the anterior end. Contractile

vacuoles present in anterior portion. Flagella shorter than the body.

Cells 28-31u long, 11-14p in diameter.
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See Huber-Pestalozzi (1961) for an illustration and description.
Distribution: Center Lake and lake bottom in Purdy Bog. New record
for Michigan.

Occurrence: November to April; observed sporadically.

C. elliptica Korsch. Pl. 1, Fig. 5

Huber-Pestalozzi (1961) p. 270; Pl. LIV, Fig. 317

Cells ellipsoidal, rounded at both ends; papilla present at
anterior end. Chloroplast parietal, covering most of the wall, some-
what top-shaped; pyrenoid 1, lateral, about median in the longitudinal
axis of the cell, Stigma small, anterior. Two anterior contractile
vacuoles present. Flagella shorter than, to about body length (in ours).
Cells 21y long, l4u in diameter.

For a description and illustration, see Huber-Pestalozzi (1961).

Distribution: Marginal pools of Purdy Bog. New record for North
America.

Occurrence: Observed during November and December.

C. media Klebs (?) Pl. 1, Fig. 2

Huber-Pestalozzi (1961) p. 271; Pl, LIV, Fig., 321

Cells elliptical, with an anterior papilla. Chloroplast parietal,
covering most of the cell wall, somewhat top-shaped. Stigma anterior.
Pyrenoid lateral, about median in the longitudinal axis of the cell.
Two anterior contractile vacuoles present. Flagella about body length.
Cells 17y long, 12u in diameter.

Large numbers of this organism were observed, but only in one
collection; along with the larger cells, many smaller forms resembling

the gametes of this species were seen. Reproduction was never observed,
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however.
See Huber-Pestalozzi (1961) for a complete description and illus-
trations.
Distribution: Sphagnum mat of Purdy Bogz Tentative new record for
North America.

Occurrence: Observed during April.

C. subcompleta, new species. Pl. 1, Fig. 3

Cells elliptical to subcylindric, produced posteriorly into a
short deflexed caudus, anteriorly into a conical papilla, Cell wall
relatively thick, gelatinous in appearance. Flagella 2, about 1/2
body length. Chloroplast parietal, somewhat top-shaped, covering the
cell wall; pyrenoid 1, lateral, in the anterior half of the cell.
Stigma lateral, subspherical to elliptic, located slightly anterior to,
and usually opposite, the pyrenoid. Two anterior vacuoles present.
Nucleus difficult to observe, apparently located in the median portion
of the cell below the vacuoles. Cytoplasm occasionally with rounded
inclusions of unknown composition. Reproduction by division of contents
to form daughter cells within old mother cell wall, the imm;ture cells
apparently at first lacking a caudus. Cells 16-23y wide, 41-55u in
length; flagella about 20-25u long.

This organism belongs to the subgenus Chlamydella, section
Monopleura. See Huber-Pestalozzi (1961).

Distribution: Marginal pools and sphagnum mat in Purdy Bog.

Occurrence: Observed from November through May.

Chlamzdomonas SPP.

Several other forms of this genus were observed which could not
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be identified to species, because only a few individuals of each were
seen. Because the genus was of frequent occurrence, however, it is
maintained here as an important floral element.

Distribution: 1In all habitats of Purdy Bog.

Occurrence: Observed during every month of the year. Common to

abundant in April, July, November and January.

Gloeomonas Klebs

Gloeomonas ovalis Klebs, sensu Pascher P1, 1, Fig. 9

Pascher (1927) p. 327; Fig. 296

Cells subspherical to broadly ellipsoidal, surrounded by a wide
layer of mucilage. Chloroplasts numerous, discoid, variable in size,
closely packed, parietal; pyrenoids absent. Stigma anterior and lateral,
usually near base of one of the flagella. Flagella widely separated in
origin, distinctly longer than the body, thicker and straight toward
the proximal portion for about 1/3 their lengtﬁ, then flexible and whip-
like in the distal two-thirds,

Resting stages Gloeocystis-like, the individual cells surrounded
by a few (usually 2-3) layers of firm mucilage, the whole embedded in a
wider layer of a more watery mucilage. Our cells (with sheath) 18-28,5u
wide, 23-24y in length; flagella up to 46u in length, usually about 1/3
longer than the body (including sheath).

The taxonomic status of this species remains in dispute. The
illustration in Pascher (1927) does not show the full length of the
flagella, and apparently other writers have shown only the flagella
length as indicated in this figure. Because the present author can

find no description of the flagella which'agrees with those described
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above, it appears that further observations are necessary before an
exact description of the organism can be given. A rich collection of
this material is at hand, and detailed studies will be made subsequently.
Distribution: Marginal pools, sphagnum pool and sphagnum mat in
Purdy Bog. New record for Michigan;
Occurrence: Of sporadic occurrence throughout the year; common in

November.

Chlorogonium Ehrenberg
Chlorogonium spp.

Several evidently-different species of this genus were observed
in our collections; however, these were always filled with opaque
materials, probably by-products of metabolism, so that the cell contents

' could not be observed critically. Further study involving culture work
is necessary for specific determinations.
Distribution: In all habitats of Purdy Bog.
Occurrence: From November through April. Common in March under an

ice cover.

Phacotus Perty

Phacotus Lendneri Chod. (?) Pl1. 1, Fig. 1

Cells elliptical in top view, elongate-ellipsoid in side view,
calcareous. Protoplast small, near median portion of cell. Cells
12-14y wide, 14-16p long.

Questionably placed here because only 2 specimens were seen;

both were intermediate between P. lenticularis (Ehrenb.) Stein and
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P. Lendneri. The former is the commonly-reported form.
Distribution: Main portion of Lawrence Lake. Tentative new record
for Michigan.

Occurrence: Noted during June.

Phacotus spp.

Several other forms of this genus were observed which could not
be identified to species because of a lack of sufficient specimens for
study.

Distribution: Center lake and spagnum pool in Purdy Bog; outlet
portion of Lawrence Lake.

Occurrence: Observed during May, September and November.

Family: Volvocaceae
Gonium Mueller

Gonium pectorale Mueller

See Prescott (1951a) for a description and illustration.
Distribution: Main and intermediate portions of Lawrence Lake.

Occurrence: June through September.

Pandorina Bory

Pandorina morum (Muell.) Bory

Only 2 colonies of this species were observed. See Prescott
(1951a) for a description and illustration.
Distribution: Outlet portion of Lawrence Lake.

Occurrence: Observed during August.
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Order: Tetrasporales
Family: Palmellaceae

Sphaerocystis Chodat

Sphaerocystis Schroeteri Chod.

See Prescott (195la) for a description and illustration.
Distribution: Center lake of Purdy Bog, and main portion of
Lawrence Lake.
Occurrence: From May through November; abundant in Purdy Bog during

May, in Lawrence Lake during June.

Gloeocystis Naegeli

Gloeocystis planctonica (West and West) Lemm.

For an illustration and description, see Prescott (195la).
Distribution: Sphagnum and marginal pools, as well as lake bottom,
in Purdy Bog.

Occurrence: Sporadic.

G. vesiculosa Naegeli
See Prescott (195la) for a description and illustration.
Distribution: Sphagnum pool in Purdy Bog.

Occurrence: Noted in July.

Palmodictyon Kuetzing
Palmodictzon varium (Naeg.) Lemm.
See Prescott (195la) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed only during October.
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Astercoccus Scherffel

Asterococcus limneticus G. M. Smith

For a description see Smith (1920); Prescott (195la)
Distribution: Marginal pools in Purdy Bog.
Occurrence: Observed in October; probably of more frequent

occurrence.

Family: Tetrasporaceae

. Tetraspora Link

Tetraspora gelatinosa (Vauch.) Desvaux

See Prescott (195la) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed only in May.

Family: Chlorangiaceae

Chlorangium Stein
Chlorangium spp.

Several forms of this genus were observed, but these were not
identified because necessary culture studies were not undertaken.
Distribution: Center lake in Purdy Bog; main portion of Lawrence
Lake. On microcrustacea.

Occurrence: From February through August.

Family: Coccomyxaceae
Elakatothrix Wille

Elakatothrix gelatinosa Wille
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See Prescott (195la) for a descriptfion and illustration.
Distribution: Center lake and marginal pools in Purdy Bog.

Occurrence: September through December; also in May.

Order: Ulotrichales
Family: Ulotrichaceae
Geminella Turpin

Geminella mutabilis (Breb.) Wille Pl. 1, Fig. 8

Prescott (195l1a) p. 101; Pl. 6, Fig. 16

Cells in uniseriate filaments, enclosed in a broad mucilaginous
sheath., Chloroplast covering about 2/3 of the cell wall, parietal,
laminate., Cells shorter than broad, up to longer than broad, usually
somewhat cylindric or rectangular, 9-10u in diameter, 5-11pu long.

The cells illustrated here are somewhat shorter than usual, but
otherwise agree well with this species.

Distribution: Marginal pools and center lake in Purdy Bog. New
record for Michigan,

Occurrence: May through July.

Binuclearia Wittrock

Binuclearia tatrana Wittr.

For a descfiption, see Prescott (195la).
Distribution: Marginal pools, lake bottom and center lake in

Purdy Bog.

Occurrence: Observed from April through December.
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Order: Microsporales
Family: Microsporaceae

Microspora Thuret

Microspora pachyderma (Wille) Lagerh.

See Prescott (1951a) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: April through June.

M. stagnorum (Kuetz.) Lagerh.
For a description, see Prescott (195la).
Distribution: Sphagnum mat and marginal pools in Purdy Bog.
Occurrence: Noted sporadically; May through July, also in November.
M. tumidula Hazen

For a description, see Prescott (195la).
Distribution: In all habitats in Purdy Bog.

Occurrence: Found throughout the year.

! Order: Chaetophorales
Family: Chaetophoraceae

Stigeoclonium Kuetzing

Stigeoclonium subsecundum Kuetz.

See Prescott (195la) for a description and illustrations, or
Islam (1960).
Distribution: Marginal pools, lake bottom and center lake in
Purdy Bog.
Occurrence: Observed from September through April; abundant under

the ice from November through January.
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Chaetophora Schrank
Chaetophora elegans (Roth) C. A. Agardh
See Prescott (195la) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed during November and January.

Microthamnion Naegeli

Microthamnion Kuetzingianum Naeg.

For a description, see Prescott (1951a).
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed in January and April.

o

M. strictissimum Rapenh.
See Prescott (195la) for a description and illustration.
Distribution: Marginal and sphagnum pools, as well as lake bottom,
in Purdy Bog.
Occurrence: October to January, also April and May. Common in

sphagnum pool during April.

M. strictissimum var. macrocystis Schmidle (?) Pl. 3, Fig. 5

Hazen (1902) p. 192; Pl., 27, Fig. 1
Separated from the typical by the long, tapering, colorless apices
of the filaments. Cells about 2.3y in diameter, usually 9p and above in
length.
See Hazen (1902) for a discussion of this variety.
Distribution: Marginal and sphagnum pools in Purdy Bog. Tentative
new record for Michigan.

Occurrence: Observed in October and April.
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Protoderma Kuetzing

Protoderma viride Kuetz,

Filaments short, creeping over other algae. See Prescott (195la)
for a description and illustration.
Distribution: Center lake and lake bottom in Purdy Bog.
Occurrence: Observed only during January and February, under an

ice cover.

Aphanochaete A. Braun

Aphanochaete polychaete (Hansg.) Fritsch Pl. 5, Fig. 9

Prescott (1951a) p. 125; Pl, 17, Fig. 1
Filaments creeping over other algae; sparsely branched. Each
cell bearing 2-4 setae, in ours usually 2 or 3. Cells rectangular to
rounded in outline, 10-15y in diameter, 11-15u long. On Mougeotia spp.
Distribution: Sphagnum mat, marginal pools and lake bottom in Purdy
Bog; outlet portion of Lawrence Lake. New record
for Michigan.

Occurrence: September through December.

Family: Coleochaetaceae
Coleochaete de Brébisson

Coleochaete divergens Pringsheim

Our colonies were immature, and thus cell sizes were smaller
tha; those usually given; otherwise, characteristics as for the species.
See Prescott (1951a) for a description.

Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed during October; probably of more frequent

occurrence.
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C. orbicularis Pringsh.
For a description and illustration, see Prescott (195la).
Distribution: Marginal pools in Purdy Bog.
Occurrence: Observed in October, but probably of more frequent

occurrence,

C. soluta (Bréb.) Pringsh.
See Prescott (195la) for a description.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed from September through December.

Chaetosphaeridium Klebahn

Chaetdsphaeridium globosum (Nordst.) Klebahn

See Prescott (195la) for a description.
Distribution: Marginal pools, lake bottom and sphagnum mat in
Purdy Bog.
Occurrence: Observed from September to June; probably of more

frequent occurrence.

C. Pringsheimii Klebahn

For a description and illustration, see Prescott (195la).
Distribution: Marginal pools in Purdy Bog.
Occurrence: Observed only during December, but probably of more

frequent occurrence.

Dicranochaete Hieronymus

Dicranochaete reniformis Hieronymus

A rarely-found species; see Prescott (195la) for a description
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and illustration.
Distribution: Marginal pools and lake bottom in Purdy Bog.

Occurrence: Found from September to January.

Order: Cladophorales
Family: Cladophoraceae

Cladophora Kuetzing

Cladophora fracta var. normalis Rabenh.

For a description, see Prescott (195la).
Distribution: Lake bottom in main portion of Lawrence Lake; at
times, unattached and free-floating.

Occurrence: March through August.

Rhizoclonium Kuetzing; emend. Brand

Rhizoclonium hieroglyphicum (C.A.Ag.) Kuetz.

See Prescott (195la) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed once, in April.

Order: Oedogoniales
Family: Oedogoniaceae
Bulbochaete C. A. Agardh

Bulbochaete minuta West and West

For a description, see Prescott (1951a).

Distribution: Marginal pools in Purdy Bog.

Occurrence: Fertile specimens observed during September.
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B. praereticulata Jao (?)

Only immature fertile specimens were ever observed. However, be
cause the appearance of the plant, its size and cell wall ornamentation
agree well with this species, it is listed here tentatively. See Tiffany
(1937) for a description and illustration.

Distribution: Marginal pools in Purdy Bog.

Occurrence: Found during December.

Bulbochaete spp.
Many species of Bulbochaete were noted which could not be iden-
‘tified because fertile specimens were never observed. Because the
genus was of widesbread occurrence and distribution, howe?er, it is
maintained here as an important element of the flora.
Distribution: 1In all three portions of the hard-water lake, but
primarily found in the marginal pool, center lake and

lake bottom in the acid bog.

Occurrence: Found during every month of the year.

Oedogonium Link

Oedogonium australe (G. S. West) Tiffany

For a description and illustration, see Tiffany (1937).
Distribution: Center lake of Purdy Bog.

Occurrence: Fertile specimens observed in May.

Oe. exocostatum Tiffany Pl. 2, Fig. 5

Prescott (195la) p. 169; P1l. 30, Figs. 11, 12

b

Plants macrandrous, dioecious. Vegetative cells cylindric,

14-16p wide, 102-143u long. Oogonium solitary (in ours) 40-42p in

==
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diameter, 80y long, opening by a superior pore. Oospores ellipsoid,
nearly filling the oogonium, outer wall with heavy ridges; spores 36u
in diameter, 65u long. Antheridia 14y wide, about 10p in length.
Suffultory cell about 24y wide.
The oospore is not as indented as shown by Tiffany (1937), other-

wise the plant agrees well with the species description.

Distribution: Main portion of Lawrence Lake. New record for

Michigan.

Occurrence: Fertile specimens observed in July.

Oe. macrandrium var. propinquum (Wittr.) Hirn
See Tiffany (1937) for a description and illustrations.
Distribution: Lake bottom in Purdy Bog.

Occurrence: Fertile specimens observed in September.

Oe. spiripennatum Jao var. inferior new variety Pl. 2, Figs., 1-4

Pore of oogonium inferior, lower cell of dwarf male stipe shorter
than described for the species; otherwise, characteristics as for the
species.

Differs from Qe. spiripennatum by its inferior pore; that of the
typical is median. Tiffany (personal communication) believes that pore
position in this genus is a constant feature in any taxon, thus neces-
sitating the establishﬁent of this variety.

Plants dioecious, nannandrous, gynandrosporus (in ours; indicated
questionably by Tiffany as idioandrosporus); oogonium subglobose, solitary,
with an inferior pore. Oospore globose to subglobose, almost filling

the oogonium; spore with 5-7 membranous ribs which unite at the poles,

giving an echinate appearance in certain views, Suffultory cell swollen.
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Dwarf male usually on suffultory cell or on cell above the oogonium.
Vegetative cells 10-21.5u by 77-112u; oogonium 52-57u wide, 51-56u long;
oospore diameter 46-51y; dwarf male stipe (lower cell) 11-13 by 26-31u;
androsporangia 17u wide, 8-12, long. Complete dwarf male plants were
never observed.

Distribution: Center lake and lake bottom in Purdy Bog.

Occurrence: Fertile specimens observed from July to October, but rare.

Order: Chlorococcales
Family: Characiaceae
Characium A. Braun

Characium gracilipes Lambert

See Prescott (195la) for a description and illustration.
Distribution: Center lake in Purdy Bog.

Occurrence: Noted only in June.

C. rostratum Reinhard
For a description and illustration, see Prescott (195la).
Distribution: Center lake, lake bottom and marginal pools in Purdy Bog.

Occurrence: Observed in October, January and May.

Family: Hydrodictyaceae
Pediastrum Meyen

Pediastrum araneosum (Racib.) G. M. Smith

See Prescott (195la) for a description.
Distribution: Lake bottom in Purdy Bog.

Occurrence: Noted in April and July.
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P. araneosum var. rugulosum (G. S. West) G. M, Smith
For a description and illustration, see Prescott (195la).
Distribution: Center lake and lake bottom in Purdy Bog.
Occurrence: Occurs sporadically throughout the year.
P. biradiatum Meyen

For a description, see Prescott (195la).
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog.
Occurrence: Found during almost all months of the year; presumably

occurs throughout the year.

P. Boryanum (Turp.) Menegh.

A common, although variable, species; see Prescott (195la) for a

description and illustrations.

Distribution: Main, intermediate and outlet portions of Lawrence Lake.

Occurrence: From May through November.

P. duplex Meyen

Some smooth-walled clathrate specimens are placed here pending
further study; they may prove to be only forms of the variety below.
Distribution: Center lake, lake bottom and marginal poolé in Purdy
Bog.
Occurrence: Noted in May, August, November and Deccmber.
P. duplex var. cohaerens Bohlin

1

In spite of the critical study'of Pediastrum by Bigeard (1933),

there is still some confusion in respect tou interpretations of clathrate

coenobia. These are in need of further study before any evaluation can

.
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be made of the existing terminology. Because the observed material agrees
well with that described for other Michigan lakes, the writer follows
Prescott (195la) and regards this expression as P. duplex var. cohaerens,
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog.
Occurrence: Found during all months of the year; most abundant during

July.

P. integrum Naegeli

A variable species, perhaps representing only a growth form of P.
Boryanum. See Bigeard (1933) and Prescott (195la) for a description and
illustration.

Distribution: Main, intermediate and outlet portions of Lawrence
Lake.

Occurrence: August through December.

P. muticum var. crenulatum Prescott Pl, 1, Fig. 13

Prescott (195la) p. 226; Pl. 49, Fig. 9
Inner cells 5- 6-sided, walls of adjoining cells and other free
surfaces wrinkled or crenulate; otherwise, characteristics as for the
typical. Cells 28-29u in diameter; illustrated colony 154u in diameter.
Distribution: Marginal pools and lake bottom in Purdy Bog. New
record for Michigan,
Occurrence: Found in May, June and September; probably present

throughout summer, but rare.

P. tetras (Ehrenb.) Ralfs

A characteristic, although somewhat variable, species; see

—
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Prescott (195la) for a description and illustration.
Distribution: Marginal pools and lake bottom in Purdy Bog. More
common in the marginal pools.

Occurrence: Of sporadic occurrence throughout the year.

Family: Coelastraceae
Coelastrum Naegeli

Coelastrum cambricum Archer

For a description and illustration, see Prescott (l95la).
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog.

Occurrence: Of sporadic occurrence throughout the year.

C. sphaericum Naegeli

See Prescott (195la) for a description and illustration.
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog; intermediate and outlet portions of Lawrence
Lake.
Occurrence: Not found from January to March, otherwise found

throughout the year.

Family: Botryococcaceae
Botryococcus Kuetzing

Botryococcus Braunii Kuetz,

A species subject to much variation in the color of its mucilage,

which usually is described as being yellowish or dark yellowish to brown




94

in color. For a description and illustration, see Prescott (195la).

The Purdy Bog material had a clear sheath so that the colonies
appeared green; those found in Lawrence Lake had a yellowish to brownish
sheath.

Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog; main and outlet portions of Lawrence Lake.
Occurrence: Found during every month of the year; more common in

the bog lake. Abundant in July.

Family: Oocystaceae
Zoochlorella Brandt

Zoochlorella conductrix Brandt

Cells growing within the tissues of Hydra. For a description
and illustration, see Prescott (l951a).
Distribution: Center lake of Purdy Bog; outlet portion of Lawrence
Lake.
Occurrence: Observed in October and November, but probably of more

frequent occurrence.

Z. parasitica Brandt

Cells inhabiting Spongilla and various ciliates such as Stentor
and Ophrydium. See Prescott (1951a) for a description and illustration.
Distribution: In all habitats in both study areas.

Occurrence: Found throughout the year.

Trochiscia Kuetzing

Trochiscia reticularis (Reinsch) Hansg.

Care must be used in identifying this genus, because zygospores

,
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of various Volvocales and of desmids may resemble this in general
appearance. For a discussion of this genus, see Prescott (195la).
Distribution: 1In all habitats of the acid bog except the sphagnum
pool.

Occurrence: Observed from December through May.

Planktosphaeria G. M. Smith

Planktosphaeria gelatinosa G. M. Smith

Difficult to separate from Sphaerocystis unless many colonies in
different stages of development are observed. For a discussion, see
Prescott (1951a).

Distribution: Center lake of Purdy Bog.

Occurrence: Observed in only one collection, December.

Eremosphaera De Bary

Eremosphaera viridis De Bary

See Prescott (195la) for a description and illustration.
Distribution: Purdy Bog; more common in the marginal pools, but
found also on the lake bottom,
Occurrence: During all months of the year except January and

February.

Oocystis Naegeli
Oocystis Borgei Snow

See Prescott (195la) for an illustration and description.

Distribution: Outlet portion of Lawrence Lake.

Occurrence: Observed only in November.







96

0. parva West and West
For a description and illustration, see Prescott (195la).
Distribution: Main portion of Lawrence Lake.

Occurrence: Observed only in September.

Nephrocytium Naegeli

! Nephrocytium ecdysiscepanum W, West

Prescott (1951a) p. 248; Pl. 54, Fig. 17
Colony broadly ovate, 4-celled (in ours); cells ovoid, adjoined
to one another by gelatinized cell wall fragments. Portions of old
mother cell wall persisting as fragments in the outer portion of the
colony. Cells 22-23yu wide, about 34u long; colony 80 by 1llé4u.
Distribution: Main portion of Lawrence Lake, New record for
Michigan.

Occurrence: Observed in June.

N. limneticum (G. M. Smith) G. M. Smith
See Prescott (195la) for a description and illustration.
Distribution: Main portion of Lawrence Lake.

Occurrence: Observed in June and November.

N. obesum West and West
For a description and illustration see Prescott (195la).

Distribution: Main portion of Lawrence Lake.

Occurrence: July and August
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Ankistrodesmus Corda

Ankistrodesmus falcatus (Corda) Ralfs

For a description, see Prescott (195la).
Distribution: Common in marginal pools of Purdy Bog; also found
on the lake bottom.

Occurrence: Of sporadic occurrence through the year.

A. spiralis (Turn.) Lemm.
For a description and illustration, see Prescott (1951a).
Distribution: Main portion of Lawrence Lake.

Occurrence: Rare; observed once, in November.

Selenastrum Reinsch

Selenastrum Bibraianum Reinsch

Separated from Kirchneriella, below, by the lack of a gelatinous
investment. See Prescott (1951a) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Of sporadic occurrence throughout the year.

Kirchneriella Schmidle

Kirchneriella lunaris (Kirch.) Moebius

Cells crescent-shaped, strongly curved, ends somewhat pointed.
For a description and illustration, see Prescott (195la).
Distribution: Center lake of Purdy Bog.

Occurrence: Observed in only one collection, in September.

K. lunaris var. irregularis G. M. Smith Pl1. 1, Fig. 11

Prescott (195l1a) p. 258; P1. 58, Fig. 4

Separated from the typical by the fact that the cell apices are

.
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twisted away from one another, and point in different directions. Cells
about 6 in diameter, 14y long.
Distribution: Center lake and marginal pools in Purdy Bog. New
record for Michigan.

Occurrence: Sporadic; observed in May and October.

K. obesa var. major (Bernard) G. M. Smith
See Prescott (195la) for a description and illustration.
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed in only one collection, in April.

Quadrigula Printz
Quadrigula Chodati (Tan.-Ful.) G. M. Smith (?)

Care must be exercized in separating this genus from Elakatothrix,
which undergoes cell division. Our cells are in the genus Quadrigula
and most resemble Q. Chodati, although the notch.in the plastid was
never observed positively. 1In cell shape and proportions, however, it
agrees well with this species. Cells 5.7-6.8u wide, about 40u long;
colony of 4 cells 23 by 74u. Q. lacustris, which most resembles
Q. Chodati, has a maximum length of about 25..

For a description and ill?stration, see Prescott (195la).

Distribution: Outlet portion of Lawrence Lake.

Occurrence: Observed only during October.

Family: Scenedesmaceae
Scenedesmus Meyen

Scenedesmus abundans var. asymmetrica (Schroed.) G. M. Smith
Pl. 3, Fig. 3

Prescott (195la) p. 274; Pl. 61, Figs. 22, 23
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A variety in which the outer cells have a spine at each pole, and
the inner cells are provided with a median spine perpendicular to the
lateral walls. Cells about 5u wide, 15y long.
Distribution: Lake bottom in Purdy Bog. New record for Michigan.

Occurrence: Rare; observed only in April.

S. acutiformis Schroeder
See Prescott (195la) for a description and illustration.
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog.
Occurrence: Probably present throughout the year; not observed in

March or April,

S. armatus (Chod.) G. M. Smith
Cells up to 8y in diameter and up to 16u long. Terminal cells
with 2 elongate curved spines at each pole; interior cells with an in-
complete median longitudinal ridge.
See Smith (1920) and Prescott (195la) for a description and
illustration.
Distribution: Center lake and marginal pools in Purdy Bog.

Occurrence: Sporadic; observed in July, August and December.

S. armatus var. major G. M, Smith Pl1. 3, Fig. 1

Prescott (195la) p. 276; Pl. 62, Fig. 15; Pl. 63, Fig. 23
Distinguished from the typical by its larger cells and stouter

appearance., Cells 9y in diameter, up to 27.5u in length; colony without
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spines 34.2u long, 27.5p wide; spines about 15u long.
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog. New record for Michigan.

Occurrence: Throughout the year, although not seen in March.

S. bijuga (Turp.) Lagerh.
See Prescott (1951a) for an illustration and description.
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog; marginal pool in Lawrence Lake.

Occurrence: Sporadic; most common from September to November.

S. bijuga var. flexuosus (Lemm.) Collins Pl. 5, Fig. 7

Prescott (195la) p. 277

Coenobia 8- or l6-celled (in ours), arranged in a single series
in a loose spiral, or curving plane. Cells broader than in the typical,.
Illustrated cells 11.4 wide, 23p long.

Separated from the preceding by the uniseriate series of broader
cells which are arranged in a curving, rather than a flat, coenobium.
See Smith (1916) and Prescott (195la) for a description.

Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog. New record for Michigan.

Occurrence: Of sporadic occurrence throughout the year.

_S. brasiliensis Bohlin
For a description, see Prescott (195la).

Distribution: Marginal pools and lake bottom in Purdy Bog.

Occurrence: Of sporadic occurrence from October through December.







S. dimorphus (Turp.) Kuetz.

See Prescott (195la) for an illustration and description.
Distribution: Common in marginal pools of Purdy Bog; also found
in center lake and lake bottom habitats.

Occurrence: Present throughout most of the year.

S. longus Meyen

Distinguished from many species of Scenedesmus by the fact that
the poles of all cells have 1-2 spines. Coenobia 2-4-8- (usually 4)
celled.
For a description, see Prescott (195la).
Distribution: Center lake of Purdy Bog.

Occurrence: Observed only in February, under an ice cover.

S. longus var. Naegelii (Bréb.) G. M. Smith

Separated from the typical by the fact that the coenobia are
always 8-celled, and the interior cells have spines only on one, rarely
on both, poles. For a description and illustrations, see Smith (1920)
and Prescott (195la).

Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed only in January, under an ice cover.

S. quadricauda (Turp.) Bréb.

See Prescott (1951a) for a descrjption and illustrations of the
typical species and its varieties,
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog.

Occurrence: Observed in only one collection, in November.

s
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Crucigenia Morren

Crucigenia irregularis Wille

Separated from C. rectangularis, below, by the fact-that the
cells are irregularly arranged within the colony. See Smith (1920)
and Prescott (195la) for a description and illustrations.
Distribution: Main portion of Lawrence Lake.
Occurrence: Probably present from June through December; observed

in June, July, November and December.

C. rectangularis (A. Braun) Gay
See Smith (1920) and Prescott (195la) for illustrations and
descriptions.
. Distribution: - Main and intermediate portions of Lawrence Lake.

Occurrence: Found only in November.

Order: Zygnematales
Family: Zygenemataceae
Mougeotia (C. A. Agardh) Wittrock

Mougeotia laetevirens (A. Braun) Wittr.

See Transeau (1951) for a description and illustrations.
Distribution: Main, intermediate and outlet portions of Lawrence
Lake.

Occurrence: Observed in June, July, August and November. Probably

present at least from June through November.
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M. recurva (Hass.) De Toni
See Transeau (1951) for a description and illustrations.
Distribution: Sphagnum pool in Purdy Bog.
Occurrence: Common to abundant during June.
M. scalaris Hass.

For a description and illustration, see Transeau (1951).
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed during June.

Zygogonium Kuetzing

Zygogonium ericetorum Kuetz. (?)

Because no reproductive structures were ever found, the species
can only be assigned tentatively to Z. ericetorum. This is the commonest
species of the genus, and the one which is found usually in a sphagnum
bog. For a description, see Transeau (1951).

Distribution: In all habitats of Purdy Bog except the lake bottom.
Occurrence: Not noted during January and February, otherwise

present throughout the year.

Pleurodiscus Lagerheim
Pleurodiscus sp. Pl. 4, Fig. 6
G. M. Smith (1950) p. 299; Fig. 211
Cells with two expanded disc- or plate-like chloroplasts, one on
either side of a central nucleus. Chloroplasts oriented at various
angles to one another in different cells. Cell sap purplish. Cells
about 22y wide, 24 to 26j long. Sexual reproduction not observed.

Distinguished from Zygogonium by the disc-like chloroplasts.
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A controversial genus. Skuja (1932) has questioned the validity
of the genus, although Transeau (1951) recognizes it as distinct from

Zygogonium. The writer has found both Zygogonium and Pleurodiscus in

this study, and agrees with Transeau that the latter is distinct from
Zygogonium,
Distribution: In all habitats of Purdy Bog, except the sphagnum
pool. New record for Michigan.
Occurrence: Throughout the year, although not observed in March.

Common to abundant from June through December.

Family: Gonatozygaceae
Gonatozygon DeBary
Gonatozygon aculeatum Hastings
For a description and illustration, see Smith (1924a).
Distribuvtion: Center lake, lake bottom and marginal pools in Purdy
Bog.
Occurrence: From July through September, although not noted in

August.

G. Kinahanii (Arch.) Rabenh.

Care must be used to separate this species from certain expres-
sions of Mougeotia. Easily separated from other species of Gonatozygon
because of its smooth cell wall. For a description and illustration,
see West and West (1904).

Distribution: Center lake and marginal pools in Purdy Bog.
Occurrence: Common from September through December; observed once

in April.
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Family: Mesotaeniaceae

Spirotaenia Brébisson

Spirotaenia condensata Bréb.

For a description and illustration, see Krieger (1933).
Distribution: 1In all habitats of Purdy Bog, except the sphagnum
pool; quite rare in the sphagnum mat.
Occurrence: Found during every month of the year. Abundant in

July and August.

Cylindrocystis Meneghini

Cylindrocystis Brebissonii Menegh.

See Krieger (1933) for a description and illustration.
Distribution: 1In all habitats of Purdy Bog except the center lake.

Occurrence: Throughout the year, although not noted in September.

C. Brebissonii var. minor West and West
Separated from the typical by its smaller size. For a description,
see Krieger (1933).
Distribution: Marginal pool in Purdy Bog.

Occurrence: Noted in November and April.

C. Brebissonii var. turgida Schmidle Pl. 4, Fig. 5
Krieger (1933) p. 210; Pl, 6, Fig. 10
Cells broadly cylindrical, 1 1/2 to 2 times longer than broad.
Illustrated cell 36.5u long, 19.5u wide. Distinguished from the typical
by its broader proportions.
Distribution: Marginal and sphagnum pools in Purdy Bog. New record
for Michigan.

Occurrence: Noted from April to July.
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Netrium (Naegeli) Itzigsohn and Rothe
Netrium digitus (Ehrenb.) Itzigs. and Rothe
See Krieger (1933) for a description and illustrations. Subject
to quite a bit of variation; see below for those noted in our collections.
Distribution: Center lake; lake bottom and marginal pools in Purdy
Bog; observed in one collection in all three portions
of Lawrence Lake.
Occurrence: Probably present during all months of the year in Purdy

Bog, but not noted in March; common during summer.

N. digitus fa. elegans Kossinsk. Pl 35 Blg: '8

Kossinskaja (1951) p. 85; Pl. 11, Figs. 1, 2

Cells more slender than in the typical, attenuated toward the
rounded apices. Our cells about 5.5 times longer than broad, 40u wide,
220p long. Measurements according to Kossinskaja are: length, 192-
242y, width, 28-30u.

Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog. New record for North America.

Occurrence: Of sporadic occurrence.

N. digitus var. lamellosum (Bréb.) Gronbl.
See Krieger (1933) for a description and illustration.
Distribution: Center lake, lake bottom and marginal pools in Purdy
Bog; main portion of Lawrence Lake.
Occurrence: Found during every month of the year. Common to

abundant from November to June.
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N. digitus var. Naegelii (Bréb.) Krieger
For a description and illustrations, see Krieger (1933).
Distribution: Marginal pools in Purdy Bog.

Occurrence: Observed during April and May.

N. digitus var. parvum Borge Pl 3ty Figs, 77
Krieger (1933) p. 216; Pl. 8, Fig. 2
Cells tapering from a broad midregion to the narrowed ends, about
Our cells 26-29u wide, 67-74p in length.

2-3 times as long as broad.

Marginal pools and lake bottom in Purdy Bog. New

Distribution:

record for Michigan.
Occurrence: Noted from May through July, also in January.
Pl 35 iR, 6

N. digitus var. rhomboideum Grénbl.

Krieger (1933) p. 218; Pl. 7, Fig. 5
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