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EDITOR'S NOTE

This monograph, dedicated to the memory of Clarence Egbert Taft, is a reprint
of a l971 edition, but it is not an exact facsimile. The 1990 edition includes a
professional biography of Dr. Taft, written by Dr. Ronald L, Stuckey, Professor
of Botany, College of Biological Sciences, The Ohio State University, Three lists
of references, providing the writings of Dr, Taft, theses and dissertations supervised
by Dr, Taft, and references to his life and work, are included also. All three were
compiled bv Dr. Stuckey. Some original material has been moved a little forward
or back in order to accommodate these additions.

Publication of this reprint was made possible by the generous financial contri-
butions of Celeste W. Taft, co-author of the Bulletin and wife of Clarence E. Taft.
Additional l'unds and assistance with manuscript development and preparation were
provided by the Ohio Sea Grant College Program  project A/P-3-PD, grant
NA89AA-D-SG132! of The National Sea Grant College Program, National Oceanic
and Atmospheric Administration.
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CLARENCE EGBERT TAFT
�3 November 1906 - 31 March 19$6!



DEDICATION

AN INSPIRATION TO MANY

"He was the best teacher I ever hadl" so have said several of his former students.
A kindly and respected gentleman, Dr. Taft had a distinguished career spanning
four-and-a-half decades in botany at The Ohio State University. An inspiring,
thoroughly dedicated teacher in general botany and the algae, he was highly revered
by his students and honored several times for his excefience in the classroom, As
a research scientist, Taft was a recognized world authority on algal fioristics,
especially the taxonomy of the desmids, and water pollution problems related io
algae, His research was presented in over 50 published scientific papers and books,
as listed in his bibliography, p. 169. As a servant to the general public, he
generously shared his scientific knowledge, thereby helping many communities
improve iheir techniques of monitoring water quality and maintaining healthful
standards of living. Professor Taft exemplified the full mission of the land-grant
university and in so doing, brought honor and respect to his botanical profession
and to The Ohio State University.

Clarence's initial choice of botany was not based upon an overwhelining lave of
the subject, but rather upon the fact that his cousin had arranged a blind date
for him or the evening of collegiate registration. To make certain he would complete
registration in time for the date, Clarence chose botany, as it had the shortest
line. This event occurred at Michigan State Normal College  now Eastern Michigan
University!, Ypsilanti, where he held an undergraduate assistantship in botany,
and obtained a "Teachers Life Certificate" in 1927 and an A.R. degree in the
natural sciences in 1929.

In the summer of 1928, he had his first introduction to algae in a course taught
by George Nichols at The University of Michigan Biological Station on Douglas
Lake near Pellston, Michigan. That summer he met Aaron J. Sharp, who was an
assistant in bol.any at the University of Oklahoma. Following this meeting, Dr.
Paul B. Sears, Chairman, offered an assistantship at that University, and Taft
earned his M.S. degree in botany there in 1931, His thesis was on the desmids
of Oklahoma, which was published that same year in the oklahoma Biological
Survey Bul!erin.

In 1934, at The Ohio State University, Clarence Taft received the Ph,D. degree
in botany, completing a dissertation on the Chlorphyceae and Heterophyceae of
Oklahoma, under the guidance of Professor Lewis Hanford Tiffany. Taft's profes-
sional career included the following positions and titles in botany at The Ohio
State University: Graduate Assistant �931!, Chief Assistant �933!, Instructor
�935!, Assistant Professor �940!, Associate Professor �945!, Professor �951!,
and Professor Emeritus �977!. Other positions included: Investigator for the Balyeat
Hay Fever Clinic, Oklahoma City, Oklahoma �931!; University Scholar in Botany,
The Ohio State University �931-1932!; Exchange Instructor iii Botany, Cornell
University �937!; Assistant Director and Professor, The International School of
America �958-1960!, during, which time he conducted an educational round-the-
world trip for high school seniors; Acting Director, the Franz Theodore Stone
Laboratorv, The Ohio State University, Put-in-Bay, Ohio  summer l964!; a one-
week short course for B-Grade Water Supply Operators, New York University
College at Buffalo  summer 1969!; a two-week short course for water supply
administrators, New York University College at Buffalo  suinmer 1971!.



At The Ohio State University, Professor Taft's major responsibility throughout
his career was the teaching of general botany to freshman-sophomore level students.
He became a champion of educating by using the "Ohio State Method," the
socratic recitation4emanstration method, developed here by his senior professors,
Homer C. Sarnpson, Edgar N. Transeau, and Lewis H. Tiffany. Upon Sampsan's
retirement in 1955, Taft was chosen fram among the faculty as the new leader
and director of the general botany program, a post he executed faithfully until
1965. The workbook used in the course, subtitled "A Problem Approach to Plant
Science through Observation and Discussion," was completed in l966  its third
edition! with Taft as the senior editor. His course in "Basic Concepts of Botany,"
first offered in 1959 for a high school teacher's institute, was soon integrated into
the regular botany curriculum. It proved to be a very popular service course for
students in variaus programs.

At the advanced teaching level, Taft's discipline was phycology. the study of
algae. It wis firmly established in the Department in the 1930's with faculty
members, graduate students, and twa formal courses. Taft assuined the teaching
and research duties in this area upon the resignation of Professor Lewis H. Tiffany
in 1937. The algae course was taught in Columbus during spring quarters, and
nearly every other summer at the F.T. Stone Laboratory, Put-in-Bay, In 1968, Taft
added a course in plankton ta serve the increasing demand for trained aquatic
biologists and limnologists.

Professor Taft's course in the algae was very popular both on the Columbus
campus and at Stone Laboratory where he taught the course during 18 summers,
beginning in 1938 through 1974. His assaciation with the Laboratory began in
1933 when he was a student and took the algae course with Professor Lewis H.
Tiffany.

Teaching and research became inore specialized as the study of polluted waters
required more detailed information about specific taxa of algae and their impact
upon the aquatic environment. Taft was continually at the forefront in studying
algae, both in the classraom and in the research laboratory, He accomplished these
new elements through innovative teaching in his algae course, and the establishment
of a plankton course. His research publications related to numerous aspects of the
algae, especially to the importance of identification, their life histories, and rela-
tionships to water quality. Many of his ideas were put forth in his book, Water
arid Algae: World Problems, published in 1965. As explained in the author' s
preface, his interest was first in the algae and then spread to their role in water
and water management.

Taft's legacy is also retained from classroom memories, student notebooks, and
unpublished records. During his career, Taft guided 25 masters students and 15
doctoral students, who completed their graduate degrees, in addition to countless
number of other students who took his many classes. He was a great inspiration
to his graduate students and many others who he loved to have at his side,

Two of his faithful students, Drs. Lois Pfiester and Terry Hufford, wrote of the
informality that occurred in his office and algal research laboratory:

Clarence Taft enjoyed life and the people around him.
He was concerned for his students. He spent many
hours advising freshmen and explaining the wanders of
plant life to them. He was equally concerned for his
graduate students. He enjoyed cooking and would bring
all sorts of "goodies" to the laboratory. Clarence would



at times laughingly point out when they contained squid
or other unusual delicacies, after, of course, the students
had already sampled them and remarked on the unusual
taste or flavor. He was never happier than when telling
tall tales to his graduate students over fermented hops
and barley, He wanted his graduate students to enjoy
life as he did and discouraged them from spending
every waking moment at the microscope. He believed
that a good teacher and researcher was a happy one.

Beginning in 1938, Taft advised the City ol Columbus when to treat drinking
water to kill the algae and avoid undesirable odors and tastes. This strong dedication
and regular, reliable service continued until 30 November 1985, the date of his
last report, just four months before his death. Taft's long algal water quality
monitoring program is among the few such continuous records of water supply
reservoirs in the United States. The algal monitoring program for the drinking
water of "he City of Columbus continues today in the capable hands of his former
student, N. Roderick McGill.

Taft also served as a consultant on algal problems for the Ohio Environmental
Protection Agency, Battelle Memorial Institute  Columbus!, engineering firms in
Ohio, sof~ drink bottling companies, real estate construction companies, statewide
water departments, greenhouse companies, and recreation parks.

Professor Taft was a member of The Ohio Academy of Science, joining in 1939,
elected a Fellow in 1940, became Vice President of the Plant Sciences Section in
1941, and served as the Academy Treasurer from 1941 to 1945. He was Vice
President of the Limnological Society of America in 1947. Taft was a member of
the Committee of Society Presidents to organize the National Science Foundation;
the education committee of the Botanical Society of America; the President's
advisory committee of Urbana College; the executive committee, President �949!,
and life member of the American Microscopical Society; and member of a panel
for the Council on Undergraduate Education in the Biological Sciences. He also
served as a Science-Mathematics advisor to Urbana College from 1971 to 1978,

Professor Taft was recognized by the College of Education, The Ohio State
University, as a "model" teacher. He was awarded several honors during his
illustrious career: The Distinguished Teaching Award of the Student Council of
the College of Biological Sciences, The Ohio State University, 1971; one of the
outstanding educators of America, 1973; the Distinguished Teaching Award of The
Ohio State University, 1974; The Distinguished Service Award of The Ohio State
Universit>, 1981. He was elected to membership in the honorary societies of Sigma
Xi, Gamma Sigma Delta, Phi Sigma, and Gamma Alpha.

Clarence is deeply missed by his many students and friends. This memorial
tribute serves as a reminder of all the help and advice he gave us in shaping our
personal and professional lives,

Ronald L. Stuckey
Department of Botany

The Ohio State University
Columbus, Ohio 43210

l December 1989
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INTRODUCTION

In 1934 Professor L. H. Tiffany published the first of his two compila-
tions of the algae of the west end of Lake Erie. This volume included
the plankton algae of the region, while the second, published in 1987, dealt
with the filamentous genera. These two publications were the culmination
of studies he began in 1920 and continued later while a member of the
staff of the Franz Theodore Stone Laboratory of The Ohio State Univer-
sity, located on Gibraltar Island, Put-in-Bay, Ohio. In compiling his lists
of algae of the region he drew upon studies by Pieters �902!, Snow
�903!, Stehle �923!, Tiffany and Ahlstrom �931!, and Ahlstrom and
Tiffany �934!, as well as his own personal collections, those of his
students, and those of state and federal bureaus which were operating in
the western end of Lake Erie,

For many years both publications were standard references for stu-
dents at the Stone Laboratory and for those doing algae research in
western Lake Erie. When copies were no longer available, it was necessary
to subst'tute works of more extensive scope, This ultimately increased
the time needed for a student to check his algae collections,

The intervening years since 1937 have seen a number of additions
to the recorded algae of the region. Publications by Chandler �940!, Curl
�951!, Daily �942, 1945!, McMillan �951!, Normandin and Taft
�959!, I'aft �940, 1942, 1945a, 1945b, 1964!, Taft and Kishler �968!,
Verduin �952!, and Wood �947! list algae which were previously
unrecorded. Papers by Jennings �900! and Snow �903! which Tiffany
did not nclude in his bibliography are included now, though the latter,
as Tiffany discovered, is of little importance because of the lack of locality
records. The present publication combines all the previous records into
a comprehensive report of the algae of the Island Region of western Lake
Erie.

Acknowledgement is made to the members of the senior author' s
classes in freshwater algae and to his colleagues on the staff at Stone
Laboratory for their interest in calling his attention to particular algae,
He is indebted especially to the late Professor Tiffany for instilling a
lasting interest in the algal flora of western Lake Erie.

Figures that represent taxa have been redrawn by Celeste W. Taft
from those originally published in previous studies. Where no figure of
Lake Erie material exists, a suitable figure has been used and proper
credit given.



ALGAL HABITATS

The Island Region of western Lake Erie in which algae have been
studied most intensively is shown by Map I. Algal habitats on the islands
include drainage ditches or canals, marshes, ponds, quarries, and beach
pools. Those on the Catawba Peninsula of the mainland are mostly inlets
and embayments with occasional ponds. A number of collecting areas
have succumbed to the "march of progress" since the early days of the
survey. Their names, indicated by an asterisk, are given a1ong with those
of existing habitats on the maps of individual islands in order that early
locality records of certain taxa may be located.

Throughout the years, the three Bass Islands � South, Middle, and
North � that lie almost due north from the Ohio shore at Catawba Point,
consistently have furnished the greater number of algae collections. Not
only are they readily accessible to Stone Laboratory by boat, but they
have had in the past numerous habitats that were conducive to good algae
collecting.

Nortl Bass  Map II! with an area of 696 acres is the smallest of
the three islands. It originaHy had two extensive marshes or weedy ponds,
depending upon the water level of Lake Erie, Fox Marsh, or Fox Pond,
on the southwest side of the island still exists except during years of
extremely low water. It then becomes a mud flat, or is dry. Smith Marsh,
or Smith Pond � a pond formerly choked with submerged and emergent
macrophytes � has mostly lost its marsh or pond character since a cut
through the beach opened it to the water of the open lake. Mound Pond,
a small depression or "sink" on the south side of the island, has water
only during years when the lake level is high. Pollution from nearby
habitation helped to maintain this pond as an excellent habitat. A drainage
ditch north of Fox Pond, a few high water ponds along the southeast
shore, and a number of beach pools behind rubble barriers complete the
types of habitats on North Bass,

Middle Bass  Map III! with an area of 742 acres is second in size
and formerly had three large ponds or marshes � their character also
dependent upon the lake level outside the rubble beach, Fisher and
Haunck Ponds on the northwest side of the island were excellent collect-
ing areas, but Fisher no longer exists and Haunck is becoming choked
with emes gent aquatics. The character of Haunck Pond has changed
drastically during the past years because of pollution due to trash and
garbage. KVehrle Pond, another area with submerged and emergent mac-
rophytes, no longer exists since dredging and a cut through to the lake
has converted it into a boat anchorage. Several small ponds, such as
Lemna Pond near the southeast end of Haunck Pond, a wooded slough
just south of Haunck Pond, and a few water-filled depressions exist during
periods of high water.



Map I. Map of the Islands of Western Lake Erie.  adapted from the Put-in-Bay and
Kelleys Island Quadrangles of the United States Geologicai Survey and from Canada
sheets 40 G/15 East, 40 G/10 East, and 40 G/15 West of the Canadian National Topo-
graphic System!
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Map II. Nap of North Bass Island with the name and location of major algae
collecting sites.

South Bass  Map IV! with an area of l,224 acres, is the largest of
the three Bass Islands. Although this island has never been considered
an important source of algae collections, there have been and still are
some excellent locations on the island as well as quiet bays and inlets
along the shore line. Put-in-Bay Harbor, with its extensions Squaw
Harbor and Hatchery Bay, now commonly known as Fishery Bay, are
all good locations for plankton and filamentous algae that grow on and
among submerged macrophytes. Terwilliger Pond, an inlet off Hatchery
Bay, has been one of the most collected areas on the island. The only
true pond on the island, designated on Map IV as Monument Pond, was
located where the Perry Memorial now stands. One location which has
some pond characteristics, mostly of a temporary nature, is Armbruster
Pond. This is an artificial depression or borrow pit that lies toward the
northeast end of the island. It usually is dry after the month of June.
Buckeye Pond is a sma]l, high-water pond located on Buckeye Island.
This so-called island is the most northeasterly extension of South Bass
Island and varies with the elevation of the water in Lake Erie from an
island to a peninsula, The pond is small, shaded, and has relatively cool
water with some vegetation. Buckeye Island also has good beach pools
between Buckeye Pond and the lake shore, In addition to the ponds, bays,
and inlets, there are numerous beach pools along the east and west shores
of South Bass Island. The beach pools are mostly small, irregular depres-
sions in the limestone and vary in diameter from a few inches to a few



Map III. Map of Middle Bass Island with the name and location of major algae
collecting sites.

feet. Their depth is seldom more than a few inches and mostly less than
one foot. They are filled with water during storms and are definitely
temporary in nature.

The smaller islands in the immediate vicinity of the three Bass Is-
lands  Map I! have less to offer in the way of algae. Sugar, Ballast,
Lost Ballast, Rattlesnake, Green, Starve, and Gibraltar Islands are small
rocky islands without ponds. Green Island has weH formed beach pooL~
along the north and west shores which are deep enough to allow time
for the development of filamentous algae before the water disappears,
This is also true of Starve Island which lies off the southeast shore of
South Bass island. The contour of this island is low and the water in
the rock pools is replenished during storms of even moderate intensity.
The island is unique because it is a nesting site for gulls, and formerly
for terns. Their droppings maintain a high organic content in the pools.
All the islands have a variety of beaches that provide good collecting.
Some are precipitous limestone rocks, while others are gravel or larger
rubble.

Kelleys Island  Map V! lies southeast of the Bass Islands group and
about 8~/t miles north of the Ohio mainland at Marblehead. It is a large
island of 2,800 acres and has had numerous and varied algal habitats,
though presently they are limited mostly to quarry pools. Kelleys Pond,
an extensive pond and marsh area along the southwest shore of the island,
no longer exists in its entirety since it was converted into a marina,



Across the island to the north and lying back of the sandy beach is Carp
Pond. This is a large marsh-like area in which the depth of the water
depends upon the lake level outside the sand barrier. The other habitats
are quarry pools. Mostly they are shallow depressions in the bottoms of
abandoned quarries and are more or less temporary in nature. During
wet years some may contain water throughout the summer, but generally
they are dry after June or July. One large quarry pool, designated as
the "deep quarry" and located in the west central part of the island, is
reported i;o be 40 or more feet deep. A submerged shelf around two sides
of the deeper part of the pool provides excellent collecting during all but
the driest years, when it also may be exposed. The deep water in the
quarry provides interesting plankton collections with some taxa seeming-
ly limited to this habitat. In the past, an abandoned quarry on the north-
west side of the island has provided good collecting throughout the summer
months. ]t is the only quarry that has seepage from the vertical walls,

suc KEYE

Map IV. Map of South Bass Island with the name and location of major algae
collecting sites
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Wfap V. Map of Kelleys Island with the name and location of major algae collecting
sites.

a habitat that is difficult to find in the island Region. A few scattered
depressions with water up to six feet in depth; an old shallosv quarry at the
north edge of the town of Kelleys Island known as Town Pond or Church
Pond, which has pond characteristics during wet yeavs; and Chara Pond, a
depression in the large quarry, complete the types of .tlgsI habitats on
the island. The exact location of Kennedy I'ond as a locality for some
records is not known.

One major and several smallev islands within tne boundaries of the
suvvey lie in Canadian water  Map I!. Pelee Island  Map VI!, approxi-
mately 15 miles northeast of the Bass Islands, is a lavge island of 10,000
acres. I'ox's Marsh, or I'ond, is an extensive area lying near the south
west shore. A number of drainage ditches, a quarry along the west shore,
and a canal to the northeast, are all good algae collecting sites. Howevev,
during low lake levels Fox's Marsh suffevs the same fate as many of
the ponds and marshes on the Bass Islands. Middle Island, < small island
south of Pelee and just north of the Intevnationsl Boundary, has small
depressions which have provided some interesting collections in the past.
Hen, Chick, Big Chicken, Little Chicken, East Sister, and North Harbor
Islands comprise a group of small islands which lie north-northwest from



Map VI. Map of Pelee Island with the system of interconnecting canals and drainage
ditches shown. Other major algae collecting sites are named «nd located.



North Bass Island and about due west from Pelee Island. Although these
are in the Island Region of western Lake Erie, their algal floras never
have been studied to any extent.

The boundaries of the survey, as outlined on Map I, have included more
than just the islands. East Harbor and West Harbor are inlets from Lake
Erie, each having lake characteristics. They lie on the Catawba Peninsula
 Map VII! a short distance south and east of its northern extremity.
The "harbors" are fringed with emergent and floating aquatic macro-
phytes. Sttbmerged and floating macrophytes often choke the open water
and have necessitated cutting and dredging to maintain channels and
suitable recreation areas. The character of these "harbors" changes with
Lake Erie water levels and with the degree of disturbance brought about
by man in his pursuit of recreation. However, they have been excellent
habitats where the quiet, warm water is favorable for the growth of fila-
mentous, unicellular, and colonial algae alike. A number of ponds, inlets,
and bays on Catawba Peninsula are good algae habitats. They have been
visited less often during recent years because of their declining accessibil-
ity due ta increased population of the area.

Less specific habitats on all the islands include shore lines that vary
in nature from cliffs, boulders, rubble, and pebbles, to sand, Inland from
the shore lines habitats are associated with urban, agricultural, and
wooded terrains. Many algae occur in abandoned fields or in cultivated
vineyards. The forested areas with their rotting logs contribute algae
peculiar to such terrestrial habitats. Ruts left in fields and along roads
by farm equipment and automobiles provide good habitats within a few
days after rain.

The most extensive habitat, and one in which algae hav» been studied
for many years, is the open lake surrounding the islands. This water
mass, mostly less than 40 feet in depth and rich in nutrients, is an

Nap VII. Map of Catawba Peninsula with the name and location of major algae
coIiectinS sites.



exceptionally fine culture medium for algae. As in all lakes of this cate-
gory, the nu~ber of taxa is not great, but the lake is rich in numbers of
individuals of the taxa present. Certain algae occur only as phytoplankton
in the lake proper, while many more occur both in the lake and in the
various ponds on the islands. Others are limited in occurrence to the
island habitats. Because of this, a study of the algae in the habitats
within the confines of the islands will yield a much greater percent of
the alga» known from the region than will the lake itself.

The habitats, and consequently the algal flora, all vary from season
to season and from year to year. Much of this variability, especially on
the islands, is a result of the changes in elevation of Lake Erie, while
some is caused by varying amounts of local precipitation and disturbance
by xnan. In general, suitable habitats conducive to algae collecting in
the region are diminishing in numbers. Limited access rights, recreational
installations, the increased need for trash and garage disposal, and general
eutrophication of many of the ponds have all exacted a noticeable toll,
Even the soil of the cultivated areas, and in particular the vineyards,
has became less productive during recent years. Possibly the latter may
be attributed to the gradual accumulation of algae-toxic pesticides.

10



RELATIVE ABUNDANCE OF ALGAE

Algae, in terms of taxa, are relatively abundant in the Island Region
of western Lake Erie. In all probability, this statement will be accepted
as creditable by persons who have seen the extensive and yearly blooms
of Myxophyceae, Ceratinm, and diatoms. In fact, the occurrence of these
floating algae has been a source of speculation by investigators through-
out the present century. The blooms are deceiving in numbers of taxa
because they result from enormous numbers of individuals of a very few
genera and species.

The total number of taxa that occur in the region is striking when
one considers that the geographical area included in the survey is less
than 200, quare miles, and that a large percentage of this total is open
lake with a reiatively uniform environment. Furthermore, the islands ex-
hibit a similar uniforrr ity of algal habitats which in tur'n lack the diverse-
ness that contributes to good algae collecting.

Algal studies were initiated in the Cleveland Harbor area of Lake
Erie by X'orce �880!. Jennings �900! was the first to report algae
with sufficient collecting data to establish locality records in the Island
Region of western Lake Erie. Pieters �902! definitely studied algae
in the area, but failed to record specific localities for many of his taxa.
Those without locality records have been excluded from the present study.
Snow �908! listed 177 taxa of plankton algae of Lake Erie, but gave
specific localities for only four. Though the area included in her study
was, in general, the Island Region, her records of the 178 taxa are not
included. Of the four, one has been included, two have since been reported
by other workers, and one whose identity is questionable has been omitted,
The exclusion of Snow's records is not as serious as it may appear
because most of the algae reported by her have been reported within
the area by others.  See Tiffany [1934] for an analysis of Snow's records.!

After many years of investigating the algae of the Island Region of
Lake Erie, Tiffany �987a! reported a total of 128 genera and 435
species, varieties, and forms, of which 145 were filamentous. Table 1,
concerning the distribution of these 435 tava by Classes, is reproduced
for comparison with similar data in Table 2 for the algae now known.

Tiffar,y �934! stated that the Desmidiaceae in the Chlorophyceae,
the Diatomophyceae, and the Dinophyceae were not studied sufficiently
to be included in his paper on the plankton algae and that he intended
to report on these later. Actually he rlid report the occurrence of three
genera anc three species in the Dinophyceae, but did not include them in
his total~, .rs is evident from Table 1, The Desrnidiaceae were reported by
Taft �945a!. The Diatomophyceae were studied intensively as a separate
project ancl were reported by Hohn �969!.



TABLE 1. Distribution of algae by Classes  From Tiffany �937!.

VarietiesGeneraSpeciesClass

25
7
8

84
4

128

9

0 3
51
0

63

Mya ophyceae
Chrysopbyceae
Heteropbyceae*
Chlorophyceae
Englenophyceae

Total

69
12
15

260
16

372

~ See Xanthophyceae, Table 2.

I2

The two reports on the algae of western Lake Erie by Tiffany �984,
1987!, as well as the necessity for knowing the algae encountered in
aquatic research, has resulted in the discovery of many unreported taxa.
During the intervening thirty years the number of algae known for
western Lake Erie has increased by 56 genera and 288 species, varieties,
and forms. The total of all algae reported for the Island Region of western
Lake Er e is now 673 species, varieties, and forms distributed in 184
genera.

Table 2 presents data for the distribution of all known algae by Divi-
sions, Cls.sses, and Orders. It is evident from the table that the Chlorophyta
are the most abundant algae in the region, the Cyanophyta second in
numbers, and the Chrysophyta and the Euglenophyta run a poor third
and fourth in position. As expected, the Rhodophyta are rare. The Pyr-
rhophyta and Charophyta are only moderately abundant,

The data in Table 2 should not be interpreted as indicating the abun-
dance or widespread distribution of any particular taxon. This can be
ascertained only by referring to the number of collection sites that ac-
company the description of an alga. For example, Di chofomosi phon
tnberosis  A, Braun! Ernst, the only member of the Order Siphonales
collected, is known only from Pelee Island and East Harbor. It is quite
common on the mainland in the Rest Haven area near Castalia, Ohio, and
was reported from East Harbor by Pieters �902!. Similarly, the genus
Vaucheria in the Xanthophyceae, which is a common alga on the main-
land, occurs only in one restricted locality on Pelee Island, one on Middle
Bass, and one on Eel]eys Island. Others, such as Cororlagtrttm aestivale
Thompson and Cyclortexis anrttthxris Stakes, have been collected only one
time, while some are collected quite regularly but from only one location.
In contrast to this, Platydorina cottdata Kofoid is collected only occasional-
ly from widely divergent localities. However, many algae occur widely
throughout the region and appear in collections yearly. The fact that an
alga is not recorded from a particular locality does not mean necessarily
that it does not occur now, or will not be found there later. Some localities
are more accessible than others and therefore have been sampled more
extensively. Some algae probably never will be found because they are
restricted to habitats that do not exist in western Lake Erie.

Tiffany �984! included in his table a surnrnary detail of the rela-
tive abundance of species and varieties of algae in the various locations
from which collections had been made. He recognized that the table was
indicative rather than truly characteristic of the phytoplankton richness
of the habitats, a premise which he mostly attributed to the accessibility



TABLE 2, Distribution of known algae hy Divisions, Classes, and Orders as of 1968.

Taxonomic Unit Species VarietiesGenera Forms

4
49
49

104

2

8 4 5
ll
8

83

7
2

19

34
34

1
14

1
12

14
19
33

33
46
79

1
1
2

184

1
I
2

537 122

13

Chlorophyt»
Chlerophyceae

Volvocales
Tetrasporales
Ulotrichales
Ulvales
Microsporales
Cyiindrocapsales
Chaetophorales
Cladophor ales
Siphon ales
Oedogoniales
Chlorococcales
Zygnematales

Total

Charophyta
Charophycese

Char ales
Total

Chrysophyta
Xanthophyceae

Rhisoch!or idales
Heterococcslea
Heterotrichales
Heterosiphonales

Chrysophyceae
Chrysomonadales
Rhisochrysidales

Total

Eugienophyta
Euglenophyceae

Euglenaies
Total

Pyrrhophyta
Dinophyceae

Gymnodinales
Peridiniales
Dinocapsales
Dinococc ales

C ryptophyceae
Cryptomonadales

Total

Cyanophyts
Myxophyceao

Chroococcales
Hormogoniales

Total

Rhodophyta
Rhodophyceae

Bangiaies
Nemalionales

Total

Grand Total

12

9 7 1 1
9 4 1
2

46
17

110

21
13
11
1

8 1
18

9 1
33

147
114
372



of the localities. The comparisons of the locations by number of taxa
which he presented, generally, have been substantiated by collections
during the intervening thirty years  see Table 8!. His premise of acces-
sibility is becoming less meaningful as habitats adjacent to Stone Labora-
tory become less productive and more collecting is done at the more
distant localities. Some discrepancies occur because he included only phyto-
plankton .n his Table 1 �984!, whereas Table 8 includes his records of
filamentous algae �987a! as well as those recorded since 1987.

One inust remember that the total of 184 genera and the 678 taxa
within these genera represent collections that extend over a period of
more than sixty years. Though most collecting was done between late
spring and early autumn, all seasons are represented by collections. It
is remarkable under these circumstances that 80 to 100 or more genera,
and a corresponding large number of species, can be collected during a
five-week period from late July to 1 September. This number represents
the yearly average collected by algae classes at the Stone Biological Lab-
oratory, Put-in-Bay, Ohio, during the second five-week academic session.
It is mor» remarkable when one considers that many algae are autumn,
winter, or spring annuals and, therefore. are seldom obtainable during
the summer,

Periodicity of most taxa is unknown though continued observations
have established definite periodic relationships for some forms, Probably,
Aphanizoinenon, Anabaena, Ananlstis  Mieroeysfis!, and Cladophora, are
known better in this respect because of their obvious annual maxima.
Others, such as Ceram'«m and certain of the Volvocales, are periodic in ap-
pearance but their blooms, which appear and disappear with more or less
regularity, are less noticeable while the intervals between their maxima
may be measured in weeks, nionths, or even years, Changes in lake eleva-
tion, total precipitation over the area, turbidity, light, air and water tem-
peratures. and dissolved minerals and gases � conibined or in part � cer-
tainly all contribute to periodicity, although the exact cause or causes re-
main mostly unknown.

One possible cause of periodicity that has not received the attention
it deserves is parasitism by aquatic fungi. Asterionella, Stephanodisei s,
and Coseinodisrns are regularly attacked by fungi with infestations vary-
ing in severity from year to year. A striking example of parasitism oc-
curred during the last week of August, 198H. Platydorina eaiidata, which
had been present in Put-In-Bay Harbor during July and early August of
that year, reached a maximum in numbers on 22 August. On that date it
was being severely parasitized by the Chytri<l, Da<igeardia sp. The infesta-
tion spread rapidly and after several days it was nearly impossible to find
colonies in which the cells were not parasitized or already corTipletely de-
stroyed. 'I'he result was the complete, or at least the nearly complete, elim-
ination of the population. The former is suspected because Piatydorina has
not been collected by the writer in the harbor or its adjaceiit areas since.
Pandoriiia and Fzidnrina, also in the Volvocales, and parasitized to a lesser
extent, survived. This would seem to indicate that certain algae are ex-
tremely susceptible to parasitisrn by specific fungi and that in these cases
populations are eliminated or at least deciniated beyond recovery, If so,
this may xplain some of the erratic periodic appearances of certain taxa.

14
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SYSTEMATIC SECTION

KEY TO CLASSES OF ALGAE

1. Plants tree-like, with distinct nodes and elongated internodes,
often calcareous

1. Planta not tree-like, without nodes and elongated internodes,
or if so, embedded in a gelatinous matrix .
2. Cells without differentiated chromatophores
2. Cells with differentiated chromatophores

B. Vegetative cells flagellate
3, Vegetative cells not flagellate

4. Mostly with 1 flagellum ..
4. With 2 or 4 Qagellae

6. Cells with longitudinal or transverse grooves, or both
6. Cells without grooves .

6. Cells with a longitudinal groove,
2 laminate chromatophores and
2 flagellae,

6. Vegetative and/or reproductive cells with transverse and
longitudinal grooves, 2 flagellae

7. Cells solitary or colonial, 1 or 2 parietal
laminate chromatophores, yellow to brown, no pyrenoids

7. Cells solitary or colonial, chromatophores
mostly cup-shaped, green, with pyrenoids
8. Cell walls composed of overlapping halves, or

with H-pieces, no pyrenoids .
8. Cell walls not of overlapping halves, without H-pieces

9. Cell walls composed of overlapping halves, valves ornamented
with radially or bilaterally arranged striae .
 This:lass is not included in the present study!

9. Cell walls composed of H-pieces, or walls at least in two parts,
not ornainented with striae
10. Chromatophores few, discoid, parietal, yellow-green ..
10. Chromatophores reticulate, parietal, bright green

11. Cells pyramidate, tetrahedral, attached; free-floating if arcuate
or globose; chromatophores yellow-brown .

11. Cells not pyramidate or tetrahedral  if so then not attached!,
chromatophores not yellow-brown .
12. CeBs in filaments; main axis with cortications, gelatinous;
or main axis a filainent of loosely arranged ovoid cells
with occasional false branches
12. Cells solitary, colonial, or in filaments; no cortications oi

false branches

Charophyceae

2
.. Myxophyceae

8
4
8

Euglenophyceae
5
6
7

Cryptophyceae

Di nophyce ac

Chrysophyceae

Chlorophyceae

9
11

Bacillariophyceae

. 10
Ranthophyceae
Chlorophyceae

Dinophyceas

12

Rhodophyceae

Chlorophycese

16

In general, the systematic presentation folloivs the arrangement used by Dr. G. W.
Prescott in his Algae of tko Western Great Lakes Area �962!.

A key to the Classes of algae is included to provide the reader the means to
rapidly assign an unknown alga to its proper Class. Keys to Orders and Genera within
the various Classes should simplify the procedures in arriving at these taxonomic
units. Species identification will depend largely upon the comparison of the specimen
with figures and species descriptions. Species names within a genus are airanged in
alphabetical order for the convenience of the reader.



Division CHLOROPHYTA

Class CHLOROPHYCEAE

The green algae include motile and nonmotile unicells, nonmotile simple colonies,
motile or nonmotile organized colonies, simple or branched fllaments, parenchyma-like
strata, and coenocytes or partitioned ceonocytes. Asexual and sexual reproduction vary
throughout the orders with sexual reproduction being isogamous or heterogamous.
Heterogamy may be snisogamous or oogsmous.

KEY TO ORDERS OF CLASS CHLOROPHYCEAE

I, Cells motile in vegetative state; uniceHular or in colonies
with definitely arranged cells; each cell with 2 or 4
equal-length Asgellse .

I. Cells nonmotile in vegetative state
2. Siphonaceous and Alament-like, branched,

with numerous constrictions
2. Noi: siphonsceous; filamentous, organized colonies, unicellular,

or with numerous cells variously arranged in mucilaginous
envelopes of various shapes

3. Unicellular, or cells in organized colonies of more or less
regular shape and cell arrangement .

3. Filsmeiitous, or with numerous cells variously arranged in
mucilaginous envelopes of various shapes .
4. With numerous cells in inucilaginous envelopes; cells of some

forms with pseudocilia
4. Filamentous

5. Filaments st Arst uniseriate, then becoming multiseriate thalli
or cylinders by reyeated cell divisions in all planes ...

5. Filaments not multiseriate cylinders or broad thalli
6. Cells arranged in a tough, tubular stratifled envelope .
6. Filaments uniseriste, cells not in a tough envelope

7. Filaments unbranched, or if so, then branches terminated by
bulbous-base setse

7. Filaments with a few rhizoidal, or numerous well develoyed
branches, without bulbous-base setae
8, Cells cylindrical, composed of 2 H-pieces; chloroplast

parietal and reticulate
8. Cell walls not composed of H-pieces .

9. Cells narrower at the base of the cell than at the apex, with
apical caps; branches  if present! terminated by bulbous-base
setae

9, Cells ir filament cylindrical
10. ClI loroplasts laminate, parietal, encircling less than 4

to nearly the entire circumference of the cell
10. Chloroplasts spiral parietal bands, axial bands, or

axial stellate

Volvoc ales
2

Siphonales

Chlorococcales

Tetr sapor ales
5

......... Ulvsles
6

Cylindrocspssles
7

Microsporales
9

Oedogoniales
10

U lotr ichale s

Zygnematales

Plants in this Division are commonly known as the grass-green algae because of
the preponderance of chlorophyils a and 6, though at times these may be masked by
red or yellow pigments, The pigments sre located in one to many chromatophores that
vary in shape and size. Most forms have pyrenoids in the chromstophores and starch
as s reserve food, though starch is characteristic even of those without pyrenoids.
The cell walls are composed of yectic compounds and cellulose and are generally
firm. Flagellae, when present, are usually two or four in number and of equal length.
Asexual reproduction by akinetes, zoospores, «planospores, autospores, and aiitocolonies
is cominon. Sexual reproduction is widespread throughout the Division, but is less
common than is asexuaL



11

11
Chaetophorales

Cladophorales

Protococcus

2
3

43

Haematococcus

7
Chlamydomonas

Carteria
Closterium

9

Staurast rum
15
16
17

Ruastrum

Micrasterias
Cosmarium

Cylindrocystis

t:onatozygon

19
20
27

22, Spines thi<kened at base

18

Plants parenchymatous, pseudoparenchy<natous, or with
prostrate and upright branching systems; apices of branches
narrowly rounded or terminating in long, multi<.ellular hairs
Plants not parenchymatous or pseudoparenchymatous, mostly
with prostrate and upright branching systems, apices of
branches usually broadly rounded, without multicellular
hairs sr setae

KEY TO GENERA OF CLASS CHLOROPHYCEAE

1. Cells adhering in clumps without definite form
following rell division; mostly on tree bark

1. Cells solitary, or in colonies of definite form, or in filaments,
not in formless clumps
2. Cells solits.ry
2, Cells not solitary, arranged in colonies or filaments

8. Cells motile in vegetative condition
8. Cells not motile in vegetative condition

4. Cell wall bivalved
4. Cell wall not bivalved

5, Valves nearly circuIar, compressed, sculptured
6. Valv<.s subrectangular, angles produced, smooth

6. Cells ellipsoid to ovoid, with cytoplasmic processes extending
from protoplast to cell wall

6, C<.ll shape various, without cytoplasmic processes between
photoplast and wall

7, Cells circular in vertical view; 2 flagellae
7. Cells ovoid or circular in vertical view; 4 flagellae

8, Cells arcuate, with 2 axial chioroplasts
8, Cells not arcuate

9. Cells with a median constriction
9. Cells without a median constriction

10. elis triangular in vertical view
10. Cells circular or compressed in vertical view

Il. Cells circular in vertical view
'll. Cells compressed in vertical view

12. Cells 1-2 times longer than broad
12. Cells greatly elongated, cylindric or truncate-fusiform

18. Semi.ell with basal inflation, apices granu/ate
13. Semi.ell not noticably inflated at base

14. Semicells with radiating, spiculate or spined processes
st the upper angles

14. Semi cells without radiating processes
15. Semi ella with marginal lobes
15. Semi. elis without marginal lobes

'16, I obes short, rounded, no spines or spiculations; sinuses
ahaliov . broad

16. Lobes long, with spines or apiculations; sinuses mostly
deep, narrow

17. Semi ella transversely ovate, elliptic, no spines or processes
17. Scmicells eIongate ovoid, with nearly parallel sides

18. "ella cylindrical, length 10-20 times th< diameter, apices
slightly dilated, chromatophore ribbon-like
 cells sometimes in disassociating filaments!

18. Cells shorter, apices not dilated, never in filaments
19, "elis with spines
19, Ceils without spines

20, CelIs globose
20. Cells not globose

21. Spines iong. stout, tapering from broad bases, hyaline
21. Spines long, delicate

4 8 5
..... 6

Phacotus
.. Pteromonas

10
18

Staurastrum
.11
12
14

.. Cosn<arium
18

Pleurotaenr'um
Penium

21
23

Echinospbacrella
2 <<

Acanthosphaera



Golenkinia
24

22. Spin s not thickened at base

25
. Franceia

24. Cells ellipsoidal, subcylindrical, or subspherical, spines long,
subp alar or equatorial ... Chodatella

 see Lugerheimio!
25. Cells acicular to fusiform, straight or curved, polar spines

straight or recurved, sometimes bifurcate
25. Cells not acicular to fusiform

Schroede ria
26

. Treubaria26. Cells pyrsmidate with a single stout spine at the angles
26. Cells tetragonal-compressed or pyramidate, angles with tufts of

4-6 delicate spines
27. Cells endophytic or endozooic ..
27, Cells not endophytic or endozooic

Poiyedriopsis
28
29

. Chlorochytrium
Zoochlorella

 see Ch oretlcc !
30
31

29. Cells epiphytic or epizooic
29. Cells not epiphytic or epizooic

30. Cells epiphytic on Ariobacna or Coalosphuerium, globose or
ovoio, stipe long, delicate; 1 massive chromatophore at outer
end of cell Stylosphaeridiuni

30. Cells epiphytic or epizooic, subglobose to fusiform, stipe short,
Characium

32
.. 33

nkistrodesmns
Closteriopsis

32. One laminate chromatophore, with or without a pyrenoid .. A
32. One laminate chromatophore with a row of numerous pyrenoids

Pachycladon
34

39. Cells inclosed in a broad gelatinous envelope
39. Cells not inclosed in a broad gelatinous envelope

40. Envelope hoinogenous; chromatophore polygonal .P
40. Envelope lamellate or not, individual cell envelopes not conflu-

Chlorella
44

 see Pabnodkctyorr!
86
45

.61

43. Cells arranged in filaments
44. Cells in motile colonies
44. Cells not in motile colonies

19

23, Cells ellipsoid, subcylindrical or subspherical
23, Cells not ellipsoid, subcylindrical or subspherical .

24. Cells ellipsoidal, densely covered with delicate spines .

28. Endc.phytie in aquatic angiosperms, cell walls
thick and stratified

28. Endozooic in Hydra, Plansria, and Ciliates; cells minute

stout; 1 or more parietal plate-like chromatophores
31, Cells acicular
31, Cells not acicular

33. Cells with 4 stout, quadratciy arranged,
blunt or bifurcate appendages ..

33. Cells without quadrately arranged appendages
34. Cells triangular to polygonal, angles with

simp.e or bifurcate processes
34. Cells globose, ovoid, or ovoid-elongate

35. Cells globose
35. Cells ovoid to ovoid-elongate

86, Cells surrounded by a broad fusiform envelope
36. Cells without a fusiform envelope

37, Cell walls variously and distinctly sculptured
37, Cell walls smooth, or at least not distinctly sculptured

38. Cell walls with 1 or more local, button-like thickenings
38. Cell walls without localized thickenings

ent, chrornatophores cup-like
41. Cells large, chromatophores numerous, discoid, each

with 1 pyrenoid
41, Cells very small, chromatophore single,

parietal, plate-like or cup-like
42. Cell walls thick, with a pronounced, irregular

thickenmg. chromatophore ax!al
42. Cells very small, wall thin, without irregular thickenings,

chrornatophore parietal, plate-like or cup-like
43. Cells not arranged in filaments

Tetraedron
36
36

.. 42
Desmatractum

... 37
Trochisci a

38
Chlorococcum

. 39

. 40
41

lanktosphaeria

Gloeocystis

Erernosphaera

Chio re 1 la

Kentrosphaera



... Goniurn
46

. Pyrobotrys
47

.Volvox
50

Pleodor ina

Eudorina

Palmodictyon
62

63. Cells with pseudocilia .
63, Cells without pseudocilia

free-floating; cells often in 2's or 4's
55. Cells with delicate or stout spines
55. Cells without spines .

56. Colony not pyramidate
57. Cells quadrately arranged .
67. Cells not qusdrately arranged

Micractinium

Sorastrum
60

Scenedesm us

..Franceia

62. Cells quadrately arranged in colony

Crucigenis

.Coronastrum

Pediastrum
66

peripheral cells with processes
64. Colony not a stellate plate ....

Scenedesmus
66

or without a pyrenoid, ceHls loosely aggregated, or tightly
twisted into colonies Ankistrodesmus

66. Cells not acicular . 67

20

46. Colony a flat, quadrangular plate, 4-32 cells
45. Colony not a quadrangular plate ..

46. Colony a morula-like cluster of cells in
tiers of 4 cells each, cells biflageilate

46. Colony not a moruia-like cluster, colonial envelope obvious
47. Colony flattened, slightly twisted, horse-shoe shape,

16-32 marginal and interior cells
47. Colony globose or ovoid .

48. Colony ovoid, cells pyriform, compactly arranged
48. Colony globose or ovoid, ceHs not pyriform

49. Colony globose, hol!ow, with several hundred
to several thousand cells .

49. Colony globose or ovoid, not over 256 cells
50. Colony of 64-256 cells, cells of 2 sizes
50. Colony with less than 64 cells, cells �2!

all similar in size, often in transverse rows
61. Colony tubular, gelatinous, simple or

branched; cells multiserrate
61. Colony not tubular .

52. Colony net-like, cells cylindrical or ovoid-elongate
52. Colony not net-like, cells various in shape

54. Colonies pyriform, attached by stipe-like base
54. Colonies saccate, globose, irregularly expanded, attached or

66. Colony pyramidate, each cell with 1 long, stout spine

58. Coenobia 4-celled; cells triangular, 1  or more! spines per ceH
68. Coenobia 4-celled, quadrate, united into multiple coenobia;

cells globose or ovate, each with 1-7 delicate spines
59. Colony spherical; cells cuneate or pyriform,

outer surface of cells with 1-4 stout spines
59. Colony not, spherical .

60. Colony a plate or strip of cells; cells elliptic to fusiform,
witl. long axes parallel, walls with spines, teeth, or granules

60, Colcny of 2-4 cells, cells elliptic with broadly rounded poles,
densely covered with delicate spines
61. Colony 8-eeHed, cubical, perforate;

cells connected by gelatinous strands
61. Colony not cubical

62, Cells not quadrately arranged in colony
63. Cells trapezoid or rhomboid, adjacent in 4's or

multiples of 4 in plate-like colonies
63. Cells globose or subglobose, in 4's separated by strands.

or in multiples of 4 connected by strands
64. Colony a stellate plate; cells polygonal,

65. Colony a flat plate or strip of cells; cells
elliptic or fusiform, long axes parallel

65. Colony not a strip of cells .
66. Cells acicular, sharply pointed, 1 laminate ehromatophore with

Platydorins
48

... Pandorma
49

....Hydrodictyon
. 53

.54
65

Apiocystis

Tetraspora
.66
.61

......... Errerella
57
.68
.69

,..... Tetrastrum

. Pectodictyon
62
63
64



67.  :elle lunate, arcuate, or broadly curved cylinders
67.  leHs not lunate or arcuate

68. Cells lunate or arcuate, apices sharply pointed, cells lie with
convex surfaces apposed; no obvious gelatinous matrix

68. Cell apices almost touching, apices rounded; with
gelatinous envelope
69. Cells fusiform, cylindric-fusiform, or broadly fusiform
69.  :elis not fusiform

70. Cells cylmdric-fusiform, �!-8-�6! m number, radiating from
a common center

70. Cells fusiform or broadly fusiform, not
radiating from a common center
71. Cells in parallel groups of 4 or 8, long axes paralleling

the colony axis, embedded in s wide gelatinous envelope
71. Cells 2 to many, enclosed in a broad gelatinous, fusiform

envelope, cell axes paralleling colony axis
72. Cells pyriform, bases apposed in groups of 2-4, peripheral in

a wide, homogenous, gelatinous envelope
72. Cells not pyriform

73. Cells reniform or oblong-elliptic, often spiraliy arranged,
surrounded by the old parent cell wall

73.  :elis not reniform, if oblong-elliptic
then not spirally arranged

74, Cells oblong-elliptic, each in a lamellated sheath, colonies of 2-4
cells arranged cnd to end in a sheath of the parent cell wall

74. Cells globose, subglobose, ovoid to elliptic
78. Colony crossed by dark bands; cells globose

to elliptic, 2-4 in a colony
75. Colony not crossed by dark bands

76. Colony with internal branching threads or
remains of old cell walls

76. Colony without internal thread system or
remains of old cell walls
77, Cells located individually in periphery of colonial matrix;

 lichotomously branched internal thread system
77,  :elis in groups of 4 within colony

78. Cells of each group of 4 of the same shape
78. Two .ella of each group of 4 different in shape from other 2,

cells of each group cruciately arranged, each cell at end of
branching remains of old parent walls
79, Cells of each group of 4 in the same plane;

remains of old cell walls in colony
79.   elis pyramidately arranged in each group of 4;

<olonial matrix radially fibrillar
80, Colony of 2-16 cells, surrounded by the old parent cell wall;

cells sometimes with pointed or tuberculate poles
80, Colony not surrounded by old parent cell wall

81.  colony globose; cells peripheral, or nearly so,
attached to one another by short, peg-like processes ...

81. Colony in a gelatinous or mucilaginous envelope, cells
not joined by peg-like processes .

82. Colony irregula>ly globose, surrounded by a thin mucilage;
cells ovoid or globose, densely aggregated and peripheral in
the mucilage

82. Colony surrounded by a wide gelatinous enve!ope
83. Colonial envelope homogenous, individual

cell envelopes confluent
83. Colonial envelope not homogenous, individual

cell envelopes not confluent, lamellated or not
84. Cells globose, with 1 stellate, axial

chronjatophore, 1 central pyrenoid
84. Cells globose with parietal chromatophores

68
69

Seleua strum

Kirchnerie!la
,.................70

. 72

. Actinsstrum

.. 71

... Quadrigula

.. Elakatothrix

.. Gloeoactinium
...73

Nephrocytium

74

Dactylothece
................ 75

Gloeotaeaium
76

77

... 80

Dictyosphaerium
. 78
79

Dimorphococc us

.WcsteRa

Radiococc us

..Oocystrs
.. ........ .. 8 1

.. Coelast rum

82

.. Botryococcus
.................83

84

G loeoc ystis

Asterococcus
.85
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Planktosphaeria
87

106
88
91

Desmidium
90

Microapora
93
94

Zygnema

Cylindrocapsa
96

Rhizoc!onium
99

Radiofilum
100

100. Cel!s separated from one another, or appearing separated be
101cause protoplast is distant from end walls

100. Cells adjacent to one another, or protoplast
102

Binuc!ear!a

Geminella

102. Cel! division in 3 planes, cells
Schizomeris

103
quadrangular; filaments multiserrate

102. Cel! division in only 1 plane; filaments uniserrate

U!othrix

104
Uronema

105
104.
104.
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86.
86.

88,

88.

90

90

92.

92.

94
94

96

96

98

98

85. Chro}natophore, 1, cup-shaped,
1 pyrenoid Sphaerocystis

85. Chromatophores more than 1, disc-like
or polygonal, each with 1 pyrenoid

Fila}nents unbranched
Fila}nents branched .
87. Cel!s with a median constriction
87. Cells without a median constriction
Median constriction very slight, cells without processes,
eireular or nearly so in end view Hyalotheca
Median constriction slight to deep, sinus open or closed 89
89. Cells triarigu!ar in end view, sinus slight,

filaments spirally twisted
89. Cells compressed in end view, sinus deep
Cel!s with apical granules or processes, processes not over-
lapping adjoining cells Sphaerozosma
Ce!! } without apical granules or processes S pondylosium
91. Cells with apical caps Oedogoniu m
91. Cells without apical caps 92
Cell walls composed of H-pieces;
chromatophore parietal, reticulate
Cell walls without H-pieces; chromatophores various
93, Chromatophores distinct!y axial
93. Chromatophores parietal or usually indeterminate
Cells with 2 stellate chromatophores, each with 1 massive pyreiioid .
Cells with 1 plate-like chromatophore, pyrenoids
nun erous, in a row or scattered . Mougeotia
95. Chromatophore usaully indeterminate; cells oblong, in a

tough gelatinous envelope with lamellations around indi-
vidual cells

95, Chrom atophores parietal
Chromatophores 1 or more ribbons, nearly
straight or eloselv spiralled c}7
Chrjmatophores not ribbon-like, not spira!!ed . 98
97, Chromatophores usually making more than 4 turn; con-

jugation by distinct tubes between gametangia
97, Chromatophores making less than 'Q turn; no distinct con-

jugation tubes, conjugation between genuflexed gametangia . Sirogonium
Chromatophores reticulate, cells cylindrical or irregular cylin-
drical, cell walls thin to distinctly lamellated
Chromatophores plate-like, not reticulate
99. Ce!!s transverse-elliptic, in a broad

gelatinous sheath
99. Cells not transversc-elliptic

adj;icent to end wa!!s, not in pairs
101. Cells in pairs, protoplast distant froin end walls with

lamellated gelatinous material between, no pyrenoids
101 Ce!is in a wide gelatinous sheath, separated from

one another, or paired, with pyrenoids

103. Chi omatophore a laminate band encircling about 2/3
of the protoplast; filaments of indefinite length

103 Chromatophore a laminate band
encircling ',s or less of the protoplast

Filaments attached, apical cell asymmetrica!!y acuminate
Filaments niay or may not be attached; apical cell not acundnate



106. Filaments of indefinite length; chr'omatophore much less
than the length of the cell

105. Filaments readily disassociating into single cells or a
series of a few cells; chromatophore less than cell length .

Horrn idium

Stichococcus
.. 107

108
106. Without regularly occurring crosswalls, siphonaceous
106. With regularly occurring crosswalls

107. Dichotomously branched, with a constriction at base
of branches .

107. Not dichotomously branched, without constrictions
 This genus is now considered to be in the Xantbophyceae!

Dichotomosip hen
V such eri a

108. Cells of main axis much broader than cells of branches
108, Cells of main axis and of branches nearly the same diameter

Draparnaldia
.............. 109

110
. 113

Bulbocha etc
........ 111

109. Some cells of filament with setae
109, Cells of filament without setae

110. Setae with bulbous bases
110, Setae without bulbous bases

111. Setae enlarged at the base  not bulbous!; filaments pros-
trate epiphytes on various algae

111. Setae emerging from sheathing bases
Aphanochaete

.. 112
112, Thallus parenchymous, or with a prostrate

basal branching system Coleochaete
112. Thallus of gregarr'ous, globose, or flask-like cells connected by

tubr.lar elongations of the enveloping sheath Chae
113. At least some branches terminating in long,

tapering, multicellular hairs
113. Branches not terminating in

multicellular hairs

tosphaeridium

115
114. Filaments densely aggregated into a main axis with densely

aggregated lateral branches, or in a hemispherical mass inclosed
in a copious, tough gelatinous matrix

114. Filaments not aggregated, branches loosely arranged,
Chaetophora

Stigeocloniumin a watery, mucilaginous envelope
115. Branches  when present! rhizoidal, of 1-3 nearly colorless

cells; cells of filament cylindrica1 or irregularly cylin-
drical; chromatophores reticulate

115. Branches not rhisoidal
Rhizoclonrum

116
116. Branches basal or nearly so; cells progressively of greater

diameter from base to apex of filament; opisooic on turtles
or snails

116. Branches not basal, filaments not club-shaped ..
. Basicladia

117
117. Branches and main axes with cylindrical or

enlarged dark akinetes
117. Branches and main axes without

cylindrical or enlarged dark akinetes

. Pithophora

. 118
118, Thallus a pseudoparenehymatous layer or pad with compactly

arranged, short, erect filaments, terminal cells of erect fila-
ments often enlarged .. Gongrosira

. 119
120
121

118, Thallus not a pad of compactly arranged, short, erect filaments
119. Terminal cells of branches acutely rounded
119. Terminal cells of branches obtusely to broadly rounded

120. Filaments densely aggregated in a main axis having densely

120. Filaments not densely aggregated, branches loosely arranged,
Stigeocloniuminclosed in a watery, mucilaginous envelope

121. Filaments repeatedly branched, forming tufts if attached,
or an entangled mass if free-floating, branches arising at
anterior end of cells; cell walls usually thick and lamellated

121. Filaments sparsely branched, some branches arising mid-
way between the ends of cells; terminal cells often with
irregular pectose caps

Cladophora

Trentepohlia
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aggregated lateral branches, or densely aggregated in a hemi-
spherical mass, inclosed in a copious, tough, gelatinous envelope .. Chaetophora



Order Volvocales

Memb rs of' this order are motile unicells or colonies with usually 2 or 4- 8!
flagellae per cell, though nonmotile palmella stages are frequent, The cells usually
have a pigment body, a cup-shaped chloroplast with one or more pyrenoids. Repro-
duction is by cell division, zoospores, or by isogamous or heterogamous motile gametes.

Family Chlarnydomonadaceae

Carteria Diesing 1866
Unice lular, motile, spherical, ellipsoid or cordiform, oval or round in cross section,

four long Ragellae at anterior end; chloroplast cup-shaped, parietal, with or without
a pyrenoid, anterior pigment spot usually present.
Carteria dissecta Tiffany Fig. I

Cells compressed-globose, with an apical depression; chloroplast anteriorly dis-
sected int< numerous parallel, elongate Iobes  or rarely massive and occupying nearly
the whole cell!, with a single large pyrenoid centrally to posteriorly located; cells
with two contractile vacuoies, a pigment spot lacking, cells 13 to 20m in diameter and
12 to 14m thick,

Terwilliger.
Carteria klebsii  Dang.! Dill Fig. 2

Cells ellipsoid to nearly cyiindricaI, anterior cnd with a prominent beak; chloro-
plast massive, cup-shaped with one basal pyrenoid; cells with two contractile vacuoIes,
pigment spot lacking; cells 5 to 10m x 8 to 16'.

Smith.

Chlamydomonas Ehrenberg 1833
Cells unicellular, motile, ovoid, spherical, fusiform, or eBipsoid, anterior end with

one or two apical papillae and two equal-length Ragellae, often with a mucilaginous
envelope; chloroplast occupying entire cell, or a cup-like structure, pyrenoids one to
several, «ith a lateral, anterior pigment spot; cells with two to four anterior con-
tracti! e vacuoles.
Chlamydomonas globosa Snow Fig. 3

Cells ovoid to globose, no anterior papilla; chloroplast parietal, cup-shaped, with
one basal pyrenoid; pigment spot lateral and supramedian; one contractile vacuole at
base of Aagellae; cells 5 to 10< x 10 to 19'.

Starv..
Chlamydomonas gracilis Snow Fig. 4

Cells cylindrical, rarely oval or spherical, color a dull blueish green; two cilia,
about one and a half times as long as the cell; pigment spot a dull red disk, often
equally distant from the two ends; pyrenoid at extreme posterior cnd; gametcs ?!
oval in shape and somewhat smaller than vegetative individual.

Open lake N. of Kelleys.
Description from Snow �903!.

Chlamydomonas snowii Printz Fig. 5
Cells ovoid to ellipsoid, anterior beak inconspicuous; chloroplast cup-shaped with

one centrally located pyrenoid; pigment spot noi, readily visible; cells 6.5 to 8p x
10 to 15v.

Terwi lliger.

Family Phacotaccae

Phacotus Perty 1852
Cells uniceIIular, biRagellate, round or oval in front. view, fattened and biconvex

in edge view; envelope of two valves, thick, rough, calcifled, with thickened rima;
protoplast ovoi<I with two co~tractile vacuoles and an anterior or posterior pigment
spot; ch oroplast massive, cup-shaped, with one to several pyrenoids.
Phacotus lenticularis  Ehr.! Stein Fig, 6

Characters as for the genus; cells lenticular, 13 to 20m x 13 to 20m.
Terwilliger, Squaw, Smith, N, Bass dock, Kelleys, E. Harbor, Put-in-Bay Harbor,

probably general.
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Pteromonas Seligo 1887
Cells unicellular, motile, biflagellate, variously shaped, flattened, broadly winged

in vertical view, roughly circular or ovoid or rectangular in front view; envelope com-
posed oi two halves with thickened rima; protoplast pyriform with two contractile
vacuoles; chloroplast cup-shaped, with one to six pyrenoids.
Pteromonas angulosa  Carter! Lemmermann Fig, 7

Envelope subcircular to truncate-ovoid in front view; chloroplast with one large
pyrenoid; cells 9 to 20» x 13 to 17».

Fisher, R. Harbor.

Family Volvocaeeac

Eudorina Ehrenberg 1832
Colony motile, spherical, obovoid or ellipsoid, with �6!-32-�4! cells peripheral in

a hyaline gelatinous envelope, cells often in rows that encircle the colony; envelope
symmetric or with posterior, rounded projections; cells spherical, biflagellate, with one
or two anterior contractile vaeuoles and one pigment spot; chloroplast single, cup-
shaped, one or more pyrenoids; asexual reproduction by autocolonies common.
Kndorina elegans Ehrcnberg Fig. 8

Colony usually 32-celled, ovate; cells 12 to 24» in diameter, colonies 50 to 200u in
diameter.

Distribution general.

Eudorina unicocca G. M. Smith Fig. 9
Colony ellipsoid or ovoid-ellipsoid, mammillate at the posterior pole' ,cells 6 to 18»

in diameter, colonies 50 to 100» x 60 to 100! .
Terwilliger.
There is a question as to the authenticity of this species, Some authors feel that

it is a "preserved form" of E. eIe Jane; yet specimens in living condition snd having
the mammillute posterior pole are occasionally found.

Gonium Mueller 1773
Colony motile, plate-like, quadrangular, with 4 to 32 ovoid, pyriform, or bilobed

cells in a geIatinous matrix or connected by gelatinous strands; cells with two equal
flagellae and interconnected by fine protoplasmic processes; each cell with contractile
vacuoles and a pigment spot; chloroplast a single parietal cup with one or two pyre-
noids; asexual reproduction commonly by autocolonies.
Goninm formosam Pascher Fig. 10

Colony 4, 8, or usually 16 cells inclosed in a wide colonial envelope having a circular
open space at the center of the plate; cells ovoid-pvriform; chloroplast parietal, cup-
like, with oni pyrenoid; one anterior, lateral pigment spot; cells 7 to 11» x 10 to 25».

Gibraltar, Terwilligcr, Squav, Haunek, Fisher, Peiee quarry.
Gonium pectorale Mucllcr Fig. 11

Colony 4, 8, or usually 16 cells arranged in a flat, quadrangular plate, 4 inner cells
surrounded by 12 marginal cells with the anterior ends outward; cells ovoid or sub-
spherical; cells 5 to 14» x 5 to 16», colonies 70 to 100» in diameter,

Terwilliger, Mound, N. Bass beach pool, Chick.

Pandorina Bory 1824
Colony zoot le, spherical, subspherical or obovoid, with �! -8 to 16- �2! cells

mutually compressed in the periphery of a copious, hyaline envelope, envelope with or
without protuberances; cells pyriform or angular, biflagellate; chloroplast single, cup-
shaped, with one pyrenoid; one pigment spot and two contractile vacuoles; asexual
reproduction oy autocolonies common.
Pandorina morum  Muell.! Bory Fig. 12

Colony ovate, usually with 16 cells; cells pyriform; cells 8 to 16» x 12 to 17»;
colonies 20 to 45» x 20 to 50».

Distribution general.

Pandori na protubcrans Tiffany F3$F. 13
Characters as in the genus; colony with regular, mound-like protuberances over

the surface; cells 10 to 16» in diameter, colonies 30 to 50» x 30 to 55».
Ter williger, Squaw, Smith.
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Platydorina Eo fo id l 899
Colony motile, flat, twisted, with 16 to 32 cells in one layer, those at the center

of the colony alternately pointing to opposite sides nf the colony, marginal cells pointing
outwards; cells enclosed in a horseshoe-shaped sheath with three to five posterior,
gelatinous prolongations; cells oblately spheroid, seldom <.ompressed, biflagellate, with
pigment spot; chloroplast parietal, cup-shaped; asexual reproduction by autocolonies
common.
Platydorina caudata Kofoid Fig, 14

Characters as for the genus; cells 10 to 20«x 10 to 20«, 16-celled colonies 43 x
70m, 32-celled colonies 145 x 165«.

Terwilliger, Squaw, Hatchery, Put-in-Bay Harbor, N, Bass dock,

Pleodorina Shaw 1894
Colony motile, globose to subglobosc, with �2!-128-�56! spherical or ovoid cells

spaced at some distance from one another near the periphery of a hyaline, gelatinous
envelope; cells of two sizes, the smaller vegetative cells toward the posterior part of
the colony and reproductive cells toward the anterior part, of the colony; cells biflageI-
late with a cup-shaped chloroplast and one or more basal pyrenoids, one anterior pig-
ment spot, and two contractile vacuoles; asexual reproduction by autocolonies common.
Plcodorina californica Shaw Fig. 15

Colony motile, nearly spherical, with 128 cells, about half vegetative and half
reproductive; vegetative cells 6 to 14« in diameter, reproductive cells 6 to 34< in
diameter, colonies 40 to 400« in diameter, zygntes spherical, 22 to 33« in diameter,
reddish-brown, wall smooth, finely granulate or sometimes irregularly thickened,

Fisher, Wehrle.
Pleodorin:i il}inoisensis Kofoid Fig. 16

Colony motile, globose, with 16 to 32 cells, four small vegetative cells located near
the posteiior end of the colony; vegetative cells 9 to 16« in diameter, reproductive
cells 16 to 25« iu diameter, colonies 130 to 175«X 150 to 200«.

Terw lliger, Haunck, Smith, Mound.

Volvox Linnaeus 1758
Colony large, motile, spherical to ovoid, composed of 200 to several thousand cells

periphera ly arranged in a hyaline, colonial envelope; cells biflagellate, spheroid, ovoid,
of disciform and directed outwards at thc margin of the colony, differentiated into
vegetative and reproductive cells; vegetative cells may or may not be interconnected
hy protoplasmic strands; chloroplast single, cup-shaped, with one pyrenoid; one pig-
ment spot and two to six contractile vacuoles,
Volvox aureaus Ehrenberg Fig. 1'7

Colony motile, composed of 200 to 4000 cells; cells connected by flne protoplasmic
strands, each with a disc-like chloroplast; vegetative cells 4 to 9« in diameter, zygote
smooth walled, 48 to 75« in diameter, colonies 200 to 700« in diameter,

Squaw, Terwilliger, Hatchery, Haunck, Wehrle.
Volvox globator Linnaeus Fig. 18

Colony motile, composed of 1000 to 20,000 cells; cells in well-defined, angular cell
sheaths a ad interconnected by stout protoplasmic strands, each with a single flattened
chloroplast; vegetative cc!ls 2 to 7« in diameter, zygote with a verrucose wall, 44 to 56@
in diamet< r, colonies 400 to 800« in diameter.

Gibraltar, Squaw, Terwilliger, Hatchery, Smith, N, Bass ditch, Catawba.
Volvox tertius A. Meyer Fig. 19

Colony motile, small, composed of 400 to 2500 cells, cells not connected by proto-
plasmic strands; cells ovoid or ellipsoid; chloroplast parietal, cup-shsped, one pigment
spot and ut least two contractile vacuoles; vegetative cells 5 to 8u in diameter, zygotes
with a smooth, thick wall, 58 to 66< in diameter, rolonies 280 to 550«x 300 to 590<.

Haunck, Fisher.
This species was reported as V. mononae G. M. Smith by TiITany �934!.

Family Spondylomo raceae

Pyrobotrys Arnoldi 1914
Colony up tn 16 cells, motile; cells pyriform, in tiers nf four, usually alternately
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arranged; each ce!! with two flage!!ae that arise at the broad e»d of the cell; chloro-
p!ast cup-shaped and covering most of the cell wall, pyrenoids lacking; asexual repro-
duction into daughter colonies simultaneous in most of the cells; sexual reproduction
isogamous.
Pyrobotrys gracilis Korshikov

Characters as for the genus; cells about 18+ in diameter.
Haunck.

Fig. 20

F am i ly H aematocoecaceae

Haematococcus C. A. Agardh 1828
Ce!]s solitary, motHe, ovoid to ellipsoid, biflsgellste, flagellae divergent, protoplast

separated frcm the peripheral wall by a wide band of mucilage traversed by strands of
the protoplast; chloroplast cup-shaped, usually masked by haematochrome, with one
pigment spot and several pyrenoids.
Haematococcus lacustris  Girod.! Wittrork Fig. 21

Characters as for the genus; cells 8 to 30+ in diameter, 10 to 50' in the encysted
condition.

Common in rock pools on S. Bass, Green, Starve, Buckeye; probably in similar
habitsts in t? e entire survey area.

Order Tetraspora!es

Family Palrnellaceac

hsterococcus Scberffel 1908
Colony «ith a homogeneous mucilaginous envelope; cells globose or near!y so,

solitary or in colonies of 4 to 16 cells; chloroplast a single, stellate, central mass with
radiating lobes ending in discs at the cell wal!, one pyrenoid.
Asterococcus lirnneticus G. M. Smith Fig. 22

Colony:pherical, with 4 to 16 cells widely separated in a hyaline, homogeneous
envelope; chloroplast with 4 to 16 radiations, cells 7.5 to 35o in diameter, colonies up
to 125M in diameter.

Terwilliger, Haunek.

Gloeocystis Naegeli 18 19
Colony spherical, lobed, or somewhat amorphous: cells globose or ellipsoid, soli-

tary or embedded in colonies of four or more individuals in lamellated, gelatinous
envelopes formed from the membranes of successive mother cells; chloroplast parietal,
cup-shaped, with one pyrenoid, often obscured by starch and oil.
Gloeocystis arnpla  Kuetz.! Lagerheirn Fig. 23

Cells ovoid or oblong, embedded in unlamellatcd gelatinous envelopes, sheaths of
ee!!s in a colony not confluent, but distinct and angular by compression; cel!s 5.5 to
9y x 7 to llew<.

Fox.
Gloeocystis gigas  Kuetz.! Lagerheim Fig. 24

Cells spherical or broadly ellipsoid, solitary or i» groups of two to eight, inclosed
by distinctly lame!lated sheaths; cells 9 to 17~ in diameter, co!ordes 45 to 100< or more
in diameter.

Squaw, Starve, Peiee canal, Kelleys.
Gloeocystis planctonica  W. & G. S. West! Lemrnermann Fig. 25

Cells spherical or ovoid, embedded in angular or pyramidal, free-floating colonies,
sheaths of each cell or group of cells lamellate; cells 7,5 to 12' in diameter, colonies
120 to 135m in diameter.

Pelee ponds.
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Cells of this order are similar to those in the Vo!vocales. They difFer by being
nonmotile in vegetative condition, from which they may readily return to the motile
condition. Some taxa have pseudocilia, Most forms are colonial though some are uni
cellular. They may be free-floating or sedentary with cells embedded in mucilaginous
envelopes. Reproduction by cell division and zoospores is common, Sexual reproduc-
tion, where known, is isogamous.



Palmodictyon Kuetzing 1846
Thallus a tubular, gelatinous strand, which may be branched nr anastomosing;

cells sphes ical, regular or irregular linear arrangement, with or without distinct
gelatinous sheaths; chloroplast a parietal plate, one pyrenoid.
Valmodict! on varium  Naeg.! Lemmermann Fig. 26

Thallus a tubular, gelatinous strand; cells spherical, linearly arranged, without
evident individual sheaths; chloroplast a parietal plate, one pyrenoid; cells "> to 7»
in diameter,

Gibraltar.

Sphaerocystis Chodat 1897

Colon! free-floating, spherical, with groups of 4 to 32 cells arranged toward the
periphery of a hyaline, homogeneous envelope; cel!s spherical, sometimes with indi
vidual sheaths; chloroplast cup-shaped, or covering almost the entire wa!I, with one
pyrenoid.
Sphaerocystis schroeteri Chodat Fig. 27

Chars ters as for the genus; cells 6 to 22<» in diameter, colonies 50 to 500@ in
diameter.

Distribution general,
This zlgae is extremely variable in appearance as cells at all stages of reproduc-

tion and maturity may be present in the colony.

Family Tetrasporaceae

Apiocystis Naegeli 1849

Colon1 microscopic, pyriform, epiphytic on algae and submerged macrophytes, en-
velope usually with a distinct peripheral zone; cells spherical, each with two very
long pseudocilia; chloroplast parietal, with one pyrenoid.
Apiocystis brauniana Naegeli Fig. 2$

Chars"ters ss for the genus; cells 6 to 8y in diameter, colonies up to 1000m or more
in diamete'.

E. Ha-bor,

Tetraspora I.ink 1809

Colony macroscopic or microscopic, attached or free-floating, spherical, elongate-
tubular, o< membranous, with copious, homogeneous envelopes; cells spherical or sub-
spherical, in groups of two or four, sometimes irregular, each cell with long pseudo-
cilia; chloroplast parietal, cup-shaped. usually with one pyrenoid.
Tetrsspor i gelatinosa < Vaucher ! Desvaux Fig. 29

Colon! an attached cylindrical sac becoming globular and lobed with age; cells ir-
regularly 11aced in old colonies; cells 3 to 13' in diameter.

Squav<, Gibraltar, Buckeye.
Tetraspora lacustris Lemmermann Fig, 30

Colony free-floating, spherical, elongate or irregular; cells few, spherical, in
groups of two or four cells; 7 to 10« in diameter, pseudocilia distinct, 45 to 76» long,
colonies up to 300» in diameter.

Squav<, Haunck.
Tetraspora !ubriea  Roth! C, A, Agardh Fig. 31

Colon! a long tubular envelope up to 12 inches; celb usually grouped in fours or
scattered when old; cells 7 to 11» in diameter.

P else.

Stylosphaeridium Geitler <I< Gimesi 1925

Cells solitary or gregarious, spherical to pyriform, stipitate, cpiphytic; chloro-
plast single, massive, posterior, with one pyrenoid,
Stylosphs<ridium stipitatum  Bachm.! Geitler k Gimesi Fig, 32

Cells spherical to pyriform, with a delicate st~pc; <elis 5 to 8» broad, stipe 10 to
16m long. Epipbytic on cells within the gelatinous envelope of Cociosphaerium.
Squaw.
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Family Coccomyxoc< ae

E]a]<atothrix Wille ]< 98
Colony fusiform, free-floating when mature; cells fusiform, both poles acutely

pointed, ]or gitudinally arranged in rows within a homogeneous envelope; chloroplast
single, pari tal, covering most of the cell wall, with one or two pyrenoids; cell division
transverse, daughter cells at first lying in pairs, then later separating slightly.
Elakatothrix viridis  Snow! Prints Fig. 34

Characters as for the genus; cells 6 to 20«x 12 to 35< .
Fox pood on Pelee, open lake N. of Kelleys.

Order Ulotrichales

Plants in this order are unbranched, simple illa<nents with cells uniscriate except
in one subcrder where they are multiseriate. The filaments may exhibit difFerentiated
basal holdfast cells and terminal cells. The cells are cylindrical with a single, parietal,
laminate c].lorop]ast having one or more pyrenoids. Reproduction is by zoospores and
isogametes that form in undifferentiated vegetative cells.

Suborder Ulotrichineae

Cells mostly uniseriately arranged, adjoined or spaced from one another.

Family Ulotrichaceae

Binuc]ear]a Wittroel' 1886
Filaments unbranched, without a gelatinous sheath; ce]ls cylindrical with flat-

tened poles daughter cells often in pairs, o]der cells becoming equidistant; space be-
tween end of cell and chloroplast gelatinous and lame]lose; chloroplast single, parietal,
laminate. rounded ends, usual]y occupying central portion of cell, without pyrenoids,
but often w th a prominent granule at each end.
Binuclearia ericnsis Tiffany

Characters as for genus; cells 2 to 3«x 8 to 20«.
Squaw, Tcrwilligcr, Put-in-Hay Harbor, Haun< k.

Binuc learia tatrana Wittrock
Characters as for the genus; cells 6 to 10«x 10 to 70«.
Terwi]]iger. Wehrle.

Fig, 36

Geminella Turpin 1828
Filaments free-floating o< sessile, enclosed in a tubular gelatinous envelope;

vegetative < elis usually cylindrical, longitudinally a<ljacent, or remote and in pairs, or
equidistant chio< op]est laminate, zonal, usually with one pyrenoid.
Gen<inella interrupts  Turpin! Lagerheim Fig. 37

Veg< tative c< lls in pairs within a tubular, gelatinous envelope; cells 5 to Ru x 6 to
15<, cove]of e 16 to 20s in diameter.

Kelleys.
Gem]no]]a minor  Naeg.! Heering Fig. 38

VegetaLive calls lying pole to po]e in a tubular, gelatinous envelope: cells 2 to 10> x
3 to 14«, envelope 8 to 18< in diameter.

Hsuncl., Terwilliger,
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Dacty]othece Lagerhcin< 1883
Cells sc litary, or arranged cnd to end in colonies of two to four cells; cells cylindri-

cal, ovoid, or oblong-ellipsoidal, each inclosed by a broad lamellated sheath, a similar
sheath sur -ounding the colony; chloroplast, laminate, parietal, with or without a
pyrenoid.
Dacty]otheie conf luens  Kuetz.! Lagerheim Fig. 33

Colony small, four ce]]s; cells cylindrical to broadly ovoid, ends slightly rounded,
inclosed by lamellated sheaths; chloroplast parietal, laminate, no pyrenoid; cells 3 to
35«x 5 to  «, colonies 7 to 8«x 15 to 17s.

Kellcys.



Hormidium Kuetzing 1843
Filamerts long, but may fragment into short segments, without basal holdfast

cells and no gelatinous sheaths; cells are cylindrical, each with a parietal, laminate
chloroplast that encircles one-half or less of the cell and with one pyrenoid; asexual
reproduction is by an aplanospore or a single biflagellate zoospore in each cell.
Hormidium subtile  Kuetz.! Heering Fig. 39

Charac:ers as for the genus with filaments pale to yellow-green, of Indefinite length,
often terrestrial on damp soil or decaying logs; cells about twice as long as broad, 6 to
8s in diameter.

Fisher on log, Creen Isl, on log, Buckeye Isl. on soil.

Radiofilum Schrnidle 1894
Filame.its branched or unbranched, sometimes anastomosing, erielosed in a gela-

tinous sheath; cells lenticular, spherical, ellipsoidal to subquadrate, cells of some
species with a median, transverse rim; chloroplast a parietal plate along the trans-
verse wall, one pyrenoid.
Radiofilum flavescens G, S. West Fig. 40

Filaments long, enclosed in a gelatinous sheath; cells ellipsoidal to mostIy sub-
quadrate; chloroplast a parietal plate along the transverse wall, one pyrenoid; cells 7
to 8w in diarueter, 4 to 5w long.

Kelleys deep quarry.

Stichococcus Naegeli 1849
Filaments unbranched, consisting of one to a few, uninucleate, cylindrical vegeta-

tive cells; chloroplast parietal, laminate, encircling one-half or less of the cell cir-
cumference, one pyrenoid.
Stichocoecus subtilis  Kuetz.! Klercher Fig. 41

Filaments not constricted at cross walls; cells 5 to 8> x 6 to 23r4.
Terwilliger, Fisher.

Ulothrix Kuetzing 1833
Filaments unbranched, not apically attenuated, frequently attached by a basaI

holdfast, with or without an evident sheath; vegetative cells cylindrical; chloroplast a
parietal band, encircling more than half the cell, one or more pyrenoids.
Ulothrix sobconstrieta G. S. West Fig. 42

Cells orly slightly constricted at crosswalls, without an evident sheath; chloroplast
an irregula- parietal plate, from two-thirds to nearly the length of the cell, none to
three pyrenoids; cells 5.5 to 7.5u x 16 to 30'.

N. Bass dock.
Ulothrix teserrima Kuetzing Fig 43

Vegetative cells cylindrical, walls thin; chloroplast zonate, or on one side, one
pyrenoid.

H aunck.
Ulothrix zonata  Weber & Mohr! Kuetzing Fig. 44

Vegetative cells cylindrical or swollen, cell wall thick; chloroplast a median band,
several larg i pyrenoids; cells 10 to 45m x 10 to 100m.

Gibraltar, Catawba, M, Bass.

Uronema Lagerheim 1887
Filarner.ts sessile, relatively short, mostly rigid; cells cylindrical, terminal cell

asymmetrically acuminate, sometimes slightly recurved; chloroplast laminate, parietal,
covering more than half the circumference of the ceII and half to two-thirds the cell
Iength,
Uronema elongatum Hodgetts

Characters as for the genus; cells 6 to 9v in diameter.
Fox por.d cut-ofF.

Order Ulvales

Plants in this order are thalloid due to cell division in two planes. The thalli may
be expanded sheets, solid cylinders, or tubular. Tubes may split into sheets one cell
in thickness In some forms the young plant is first filamentous with uniseriate cells,
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then later multiseriate and thalloid. Thalli which are attached when young may be
free-floating when older. The cells are mostly angular by mutual compression and are
separated by walls of medium thickness. Each cell has one chloroplast, that is cup-
shaped or laminate and one pyrenoid, Reproduction may be vegetative by fragmenta-
tion, or asexual by quadriflagellate zoospores. Sexual reproduction is isogamous or
anisogamous.

Family Ulvaceac

Schizomeris Kuetzing 1843

Filamentous, uniseriate with apical cell somewhat acuminate and with hold-fast
cell when young; older filaments solid cylinders of brick-like cells; filaments cylindrical
or constricted at intervals; cells with ring-like transverse walls, sometimes not extend-
ing to the surface; chloroplast band-like or massive with several pyrenoids or several
chloroplasts each with a pyrenoid; reproduction by fragmentation, quadriflagellate
zoospores, ap anospores, gametes.

Schizomeris ieibleinii Kuetzing Fig. 46
Filaments macroscopic, stout; alder filaments up to 150m in diameter and 10 to

20 cm long; vegetative cells 10 to 30m x 10 to 50m, rounded, or angular.
Gibraltai dock, Kelleys, E. Harbor.

Order Mierosporales

The plants in this order are unbranched, free-fioating filaments which are at-
tached when young. The cells are cylindrical and are composed of two H-pieces, a char-
acter of Tribonema in the Chrysophyta. The chloroplast is either a thin, or * heavy
parietal reticulum without pyrenoids. However, the cells have starch which Fribonenia
does not hav:. Asexual reproduction is commonly by aplanospores or biilagellate zoo-
spores.

Family Mierosporaeeae

Microspore Thuret 1850

Filaments unbranehed, composed of articulated H-pieces, vegetative cells cylindri-
cal or swollen, uninucleate, walls thick or thin; chloroplast perforate or reticulate,
covering entii e inner cell wall surface, no pyreuoids.

Microspore floccose  Vaucher! Thuret Fig. 47
Characters as for the genus; filaments cylindrical or nearly so, cell walls thin;

akinetes variously shaped; cells 14 to 18m x 14 to 40~, akinetes 18 to 22' in diameter.
K. Harbor.

Microspora stagnorum  Kuetz.! Lagerheim Fig. 48
Characters as for the genus; cell walls thin; ap]anospores ellipsoid or spheroid;

cells �-! 7 to 10' x 8 to 30',
Squaw.

Mierospora willeana Lagerheim Fig. 49
Characters as for the genus; filaments cylindrical, cell walls thin; akinetes

spherical or nearly so; cells 11 to 16m x 6 to 25', akinetes 14 to lf in diameter.
Haunek.

Order Cylindroeapsales

Plants are usually filamentous, free-iloating when old. The cells are uniseriate, or
becoming biz< riate to palmelloid, and may be evenly spaced or in pairs enclosed by the
gelatinous, lamellate sheath. Individual cells are surrounded by concentric cellulose
layers. Chromatophores are massive and dense, obscured by starch, and having one
pyrenoid, Asexual reproduction is by biflagellate zuospores; sexual reproduction is
oogamous.



Family Cy!indroeapsaeeae

Cylindrocapsa Reinsch 1867
Fi!aments unbranched, usually uniseriate within a wide, tough, tubular sheath;

cells ellipsoid, ovoid, subrectangular, or spheroid, each with a ]amellated gelatinous
envelope; .h]oroplast one, massive, dense, with ene central pyrenoid.
Cylindrocapsa gemine!la Wolle Fig. 50

Vegetative cefis globose or nearly so, with thick lamellate wa!ls; oospore globose;
vegetative cells 14 to 24' in diameter, oospore 40 te 50m in diameter, lamellate wall 10
to 15i thic!c.

Squaw, Haunek.
Cylindrocapsa geminella var, minor Hansgirg Fig. 51

Vegetative cells ellipsoid to cylindric; oospore globose, not filling the oogonium;
vegetative cells 12 to 26i x 15 to 50i, oospore 18 to 26ii in diameter.

Pelee,

Order Chaetophora!es

Plants. in this order are branched filaments except for the two genera Protococoas
and Choe>osphaeridkum which are uniceHu]ar or unorganized colonies. The plants
may be p.-ostrate, or they may be prostrate with erect filaments arising from the
prostrate:itratum. The ee]ls are usually cylindrical, though in some they are globose.
In some fcrms the cells bear a seta or an attenuated ce]1 outgrowth. Branch and main
axis cells may bc distinctly different in diameter. The chloroplast are parietal bands
or plates that may completely encircle the cell wall and that have one or more pyre-
noids. Asexual reproduction is by zoospores; sexual reproduction which is generally
isogamous may be oogamous.

Family Chaetophoraceae

Aphanochaete A, Braun 1851
Filam nts simple or slightly and irregularly branched, prostrate  epiphytic! on

other algae; vegetative eel!s cylindrical, barrel-shaped, cylindric-globose, or globose,
bearing one or more long hyaline setae from their dorsal surfaces; chloroplast laminate,
parietal, u rua!!y with severs] pyrenoids.
Aphanoch iete rcpens A, Braun Fig. 52

Vegetative cells subglobose to cylindrical; vegetative eel]a 5 to 10i x 5 to 24ii, setae
3 to 4i broad at the base and up to 200m long when present. This algae may be looked
for on fi]araents of Oerfogoniurn and Triborieraa.

Squaw, Put-in-Bay Harbor,

Chaetophora Schrank 1783
Filam..nts much branched, arising from a prostrate palmelloid or parenchyrna-like

mass of cells, and inclosed in a tough mucilage envelope, envelope may be spherical,
hemispherical, elongate, or irregularly tuberculate; branches fasiculate at apices,
ultimate branches tapering to b]unt points or to long multicellular hairs; vegetative
ceBs cy!indriea] or slightly swollen; chloroplast a parietal band covering the entire
wal] of young cells, becoming zonate in older cells, one pyrenoid in young cells, older
cells with more than one pyrenoid.
Chaetoahora elegans  Roth! Agardh Fig. 53

Colon» gelatinous, globose or subglobose; filaments laxly branched, radiating from
center nf i olony; vegetative cells of main illaments 6 to lti x 20 to 100'.

Gibraltar, Haunck, Fisher, Ke!!eys quarries.
Chaetophora inrrassata  Hudson! Hazen Fig. 54

Co]onl ge!atinous, elongate, irregularly lobed and laciniate , 'niain filaments
elongate, with densely fascicled and usually setifcrous brancblets; vegetative ce!!s of
main filaments cy!indriea] or swollen, 8 to 18' x 8 to 90m.

Ke!!eys quarries, Pe!ee, E. Harbor, W. Harboi .
Chaetoohora pisiformis  Roth! Agardh Fig. 55

Co]on! gelatinous, globose to tubercu!ate; filaments radiating from center of
colony, branches with faseiculate and sometimes setiferous apices; vegetative cells of
main filam: nts cy!indriea!, 5 to Sii x 15 to 40ii.

Gibraltar, Fisher.
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Draparnaldia Bory 1308

Erect filaments branched, attached by an inconspicuous rhizoidal prostrate system,
erect filarne<rts diPerentiated into large primary l>ranches and smaller fasciculate
branches which terminate in long hyaline sctsc; cells of main axis rind of primary
branches cylindrical or swollen, cells of branches usually <ylindrical; chloroplasts of
axial cells entire or reticulate, with several pyrenoids; those of primary branches
transversely zonate; those of ultimate branches covering the entire wall, mostly with
one pyrenoid,
Draparnaldia glomerata  Vauch.! C. A. Agardh Fig. 56

Filaments repeatedly branched, branchlets without a distinct main axis; vegeta-
tive cells of main axis inflated; chloroplasts of cells of main axis iiarrowly zonate;
vegetative crlls 50 to 125r< x 30 to 200'.

W. Harbor,

Stigeoclonium Kuetzing 1843

Plants <lifferentiated into an irregularly branched or pseudoparenchymatous pros-
trate systen. and a loosely branched erect portion, enveloped in a thin mucilaginous
fllm; main «xis often obscure, lateral branches either alternate or opposite and the
cells of the branches scarcely smaBer than those of the rosin axis; branches ending
in bluntly pointed or setiferous cells; vegetative cells mostly cylindric; chloroplast
plate-like, severing most of the cell wall in younger cells, pyrenoids one to several.
Stigeoclonium gracile  W. & G, S. West! Tiffany Fig. 57

Erect branches tapering, sharp pointed or not; vegetative cells of prostrate thallus
5 to 8r x 5 to 12r<, of erect portion 1 5 to 3r x 20 to 400<,

Hatchery Bay, Squaw, on Vallirrasria leaves.
Islam �963! states that this is an invalid name as it had been used by Kuetzing.

As described, the plant is the same as S. farctr<m var. simples Fritsch. It is doubtful
whether thi:i is a species of Stigeoclorrrr<rr< or of I'<r<rudochacte W. & G. S. West to
which it was originally assigned.
Stigeoclonium Iubricum  Dillw.! Kuetzing Fig. 58

Branching opposite or various; vegetative cells somewhat swollen, 14 to 17< x
10 to 30r<.

Gibraltar, Squaw.
Stigeocloniura lubricum var. varians  Hazen! Collins Fig. 59

Plants <rith shorter tufts of branches and with more setiferous cells; vegetative
cells 10 to 12r x 20 to 60a.

Gibraltr.r.
According to Islam �963! the var. v<rrioirs is not considered to be a good variety.

Stigeoclonium stagnatile  Hazen! Collins Fig. 60
Plants in floccose masses, filaments sparsely branched, solitary or opposite; vege-

tative cells 7 to 11.«x 8 to 32r<.
Gibraltr,r,
Accordi ng to Islam �963! this is a doubtful species which may be a stage in the

life history c f S, proterrr<rrrrr  DiBw.! Kuetz.
Stigeoclonium suhsecundum Kuetzing Fig. 61

Plants .oose, pale green to yellowish, branching sparse and solitary; vegetative
cells 12 to lf N x 13 to 150< .

Gibraltar, W. Harbor.
Stigeoclonium tenue  Agardh! Kuetzing Fig, 62

Branch< s mostly opposite, some solitary; vegetative cells 5 to 10r< x 7 to 30«.
Squaw, Smith, Kelleys, Gibraltar, Starve, Catawba; probably generally distributed

along Lake Erie shores in spring,

Family Protococcaceae

Protococcus C, A, Agardh 1824

Cells solitary, in clumps of a few cells, or in much reduced, bran<hing filaments;
ceBs rounded, ellipsoid, or angularly compressed, wall thi< k; chloroplast a parietal,
lobed plate, usually without pvrenoids; aerial ori tree bark, stones, and weathered
wood; multiplication by cell division only.



Fig. 63Protococcus viridis Agardh
Characters as for the genus; vegetative cells 4 to 10«x 4 to 12«.
General on all islands.

Family Coleochaetaeeae

Chaetosphaeridium Klehahn 1892

Thallus unicellular, in clumps of cells or roughly filamentous, with or without
an evident gelatinous envelope; epiphytic on other algae: vegetative cells ovoid or
globose, eac.'i bearing distally a long, basally ensheathed seta; chloroplasts one to two,
laminate, parietal, massive.
Chaetospha<iridium pringsheimii Klebahn Fig. 64

Cells u:iited by persistent utricles, 9 to 12< x 9 to 14«, sheaths 2«x 13 to 18«,
setae up to 300« long.

Squaw, Terwil liger.

Coleoehaete de Bribisson 1844

Filamentous, irregularly branched, either erect from a prostrate system, or en-
tirely prostrate and radiating as a parenchymatous or pseudoparencbymatous mono-
stromatie layer, usually epiphytic; some cells with single, long, unbranehed, basally
ensheathed setae; chloroplast single, laminate, covering inost of the cell wall, usually
with one py: enoid.
Coleoehaete irregularis Pringsheim Fig. 65

Filaments irregularly branched, free or somewhat united, prostrate to nearly
erect; vegetative cells quadrangular or polygonal, 18 to 25«x 18 to 40«; oogonia ovoid,
naked or coi ticate, 60 to 100«x 60 to 120«.

Squaw.
Coleochaete orhicularis Pringsbeim Fig. 66

Filaments laterally united into a parenchymatous monostromatic layer; vegetative
cells oblong to polygonal, 8 to 16< X 16 to 30m; oogonia ovoid, 50 to 66< X 60 to 86m,

E. Harl>or.
Coleochaete seutats de Brebisson Fig. 67

Filaments united into a parenchymatous disc and radiating from the center;
vegetative <elis quadrangular, 25 to 46«x 25 to 126«; oogonia subglobose, corticate,
120 to 140< x 140 to 160m.

Squaw, E. Harbor.
Coleoehaete soluta  de Breb.! Pringsheim Fig, 68

Filaments prostrate, radiating from a common center, not laterally united; vege-
tative cells 12 to 25+ X 25 to 100«; oogonia usually globose, corticate, up to 200«
in diameter.

E. Harbor.

Family Trentepoh]iareae

Gongrosira Kuetzing 1843

Filame>ts branched, pseudoparenchymatous, prostrate, with short erect branches,
terminal cells enlarged and often sporangia; on wood, shells, «nd old Cladophor<r bases;
often penetrating the substrate; cells cylindrical and elongate, or broadly ovoid to
angular, walls thick and often lamellate; chloroplast single, parietal, with one or more
pyrenoids.
Gongrosira stagnalis  G. S, West! Schmidle Fig, 69

Characters as for the genus; vegetative cells 12 to 23« in diameter, length 20 to
60«, basal cells 17 to 24« in diameter; sporangia 17 to 29< in diameter.

West shore of S. Bass, on old C adophora filaments.

Trentepohlia Martius 1817

Algal mass felt-like, on rocks, orange-brown, er green-olive when wet; filaments
branched, k ranch cells cylindrical, older cells sometimes slightly swollen; cell wall
thick, smocth; terminal cells bluntly rounded, or with a cap or peg of peetose;
spora»gia globose or ovate, lateral or terminal,



Fig. 70Trentepohlia aurea  L.! Martius
Characters as for the genus; cells 10 to 25w in diameter.
S. Bass, Gibraltar.

Order C]adophora92es

Family Cladophoraceae

Basicladia Hoffrnan & Ti]den 1930

Filaineats coarse, erect from a prostrate, rhizoidal system, branches basal, sparse;
filaments often club-shaped with the basaI cells long and cylindrical, upper cells
broader and often rounded; cell walls thick and lamellate; chloroplast parietal, reticu-
]ate, often dense and indistinct.
Basicladia:helonum  Collins! Hoffinan & Tilden Fig. 71

Branch:s common, usually in vicinity of holdfast cells; vegetative cells 12 to 50' x
25 to 500m, basal coenocyte up to 1000' long, sporangia 30 to 50' x 30 to 200m.

Hauncl:, Smith, on shel]s of living Chrysemys marginata Agassiz.
Basicladia <.rassa Hoffman & Tilden Fig. 72

Branches common, short or long, those of the basal coenocyte sometimes dichoto-
mous; vegetative cells �0-! 50 to 125m x 40 to 700m, basal coenocyte 40 to 120m
x 1000 to 3175m, sporangia 64 to 127m x 87 to 1804.

Smith, an shell of living Grapl!emys gcogrophica  Le Sueur!.
Basicladia rivipara Normandin & Taft Fig. 73

Irpright filaments unbranched, quite rigid, club-shaped, clumped; individual coe-
nocytes becaming shorter and broader from base to apex of filaments; chloroplasts
of basal c<xnocytes reticulate, of apical coenocytes coarse and granulated; apical cells
become sporangia; priinary basal coenocytes con]]ucnt with coenocytic substrate inst;
mat showing rhizoidal tendencies, rhizoidal cells irregular to polygonal; filament length
0.3 to 0.35 mrn, coenocytes diameter 5 to 28m, basal coenocytes 5 to ]Os, rhizoidal cells
1.2 to 12,2v in diameter.

Terwi]liger, on shells of Viefparus ma leatas Reeve.

C]adophora Kuetzing 1843

Filaments repeatedly and often profusely branched, attached, at least when
young, and forming feathery tufts when in turbulent water; branches alternate, op-
posite, or «t times dichotoinous, smaller than the main axis and usually tapering
toward their apices; vegetative cells cylindrical or swollen, usually much longer than
broad; wal s thin and firm, or often thick and stratified; chloroplast reticulate,
parietal, or fragmented and discoid, pyrenoids numerous.
Cladophora crispata  Roth! Kuetzing Fig. 74

Filaments floating except when young, delicate, successively branched; vegetative
cells long, cylindrical, gradually attenuated in the branches to slightly narrowed,
rounded ap ces; walls thin; inain axis cells 40 to 75«< in diameter, branch cells 20
to 35m in diameter, length up to 20 times the diameter.

LocaIity unknown.

Tiffany �937! did not include C, crispata as a described species but referred
to it as prcbably having been collected, as he also did for C. jracta. Descriptions of
both species have been adapted from Prescott �962!.

The p]ants are most]y macroscopic and filamentous with regularly or irregularly
arranged branches which in some may be reduced to rhizoids of one or a few cells.
or branche<; may be lacking. In some forms there is a basal stratum of cells with a
differentiation of the upright filaments toward the bluntly rounded apices. Filaments
may remain attached or they may become free-fioating rusts. The multinucleate cells
have a parietal reticulate, or numerous discoid chloroplasts and many pyrenoids.
Abundant .tarch may mask the chloroplasts, The cell walls, which lack mucilaginous
envelopes, are usually thick and lamellate. Vegetative reproduction is by fragmenta-
tion and akinetes. Asexual reproduction is by zoospores and sexual reproduction is by
i sogainetes.



Cladophora fracta  Dillw.! Kuetzing Fig. 75
FiIam.nts floating, irregularly branched, branches often curving; vegetative cells

irregularly swollen, sometimes cylindrical; main axis cells 60 to 120m in diameter,
length one to three times the diameter; ultimate branch cells 20 to 40m in diameter,
length thr:e to six times the diameter.

Locality unknown.

Cladophora glomerata  L.! Kuetzing Fig. 76
Fiiam.nts densely branched, branches usually crowded at the upper end of the

filaments, forming dark green tufts in turbulent water; vegetative cells slightly at-
tenuate to the 'bluntly rounded apices of the branches; vegetative cells 35 to 100m x
120 to 700r,

General distribution in the island region.

Pithophora Wittrock 1877

Filaments free-fIoating, branched, branches rising at right angles to main axis;
cells long, cylindrical, sometimes somewhat irregular; akinetes ovoid or cylindrical,
terminal or intercalary, solitary or in series; chloroplast parietal, reticulate, many
pyrenoids,

Pithophoru varia Wille Fig. 77
Vegetative cells 60 to 100s x 100 to 500v; akinetes ovoid, cylindrical, or irregular,

60 to 112' x 70 to 260m.
Fishei', Hsunck, Wehrle, Ke'Ileys Church Pond and quarries, Buckeye.

Rhizoclonium Kuetzing 1843

Filaments coarse, with short rhizoidal branches of one to a few cells, sometimes
unbranched, or with Iong mu1ticellular branches, attached or floating; vegetative
cells stout, cylindric, sometimes inflated at the apices; ceB walls mostly thick and
lamellate; chloroplast parietal, reticulate, sometimes dense, numerous pyrenoids.

Rhizoclonium hieroglyphicum  Agardh! Kuctzing Fig, 78
Characters as for the genus; branches one. celled or lacking; vegetative cells 10

to 25@ x 2! to 125m.
Terwilliger, Haunck, Fisher, Pelee, Wehrle, E. Harbor.

Rhizoclonium hookeri Kuetzing Fig. 79
Characters as for the genus; branches numerous, with numerous cells; vegetative

cells 50 to 90' x 100 to 350~.
Terwilliger, Fisher.

Order Oedogoniales

Plants in this order are simple or branched filaments which are sIways attached
when young, but which may later form free-floating mats. The filaments terininate
at the baw in specialized holdfast cells, while the terminal cells may be rounded,
extended into elongate, hair-like tips, or bear bulbous-hase setae. The vegetative cells
are slight y to noticeably broader at their anterior ends which exhibit one or more
apical caps. The chloropiasts are parietal reticulate with several pyrenoids. Asexual
reproduction by multiflagel!ate zoospores is common. Sexual reproduction is oogamous
and the filaments are either homothallic or heterothallic.

Fami! y Oedogoniaceae

Hulbochacte C. A. Agardh 1817

Filamentous, unilaterally branched main axis from a basal celt with a disc-like
or rhizoid:il holdfast structure; main axis formed by successive divisions of the basal
cell with subsequent cells intercaIated between basal cell and the one above; vegeta-
tive ceIIs cylindrical, ovoid, or rarely repand, usually widening upwards where branch
cells rise:it the broader, anterior end; many or ali cells with a long, hyaline, bulbous-
base seta from the anterior end; chloroplast parietal, reticulate; sexual reproduction
rnonecious macrandrous, nannandrous idioandrosporous, or nannandrous gynandros-
porous,



Bulbochaete crenulata Pr>ngsheim Fig. 80
Dieciau:, nannandrous, gynandrosporous; oogonia subdepress< ci-globose, patent,

below terminal setae or androsporangia, or rarely vegetative cells; division of sufful-
tory cells median or slightly below; outer ws.ll of oospore scrobicuiate to crenulate;
androsporangia one to five, epigynous or scattered; dwarf males on or near oogonia,
antheridia interior, stipe slightly curved, shorter than antheridium; vegetative cells
16 to 20» x 32 to 70»; oogonia 43 to 48» x 35 to 43»; oospores 40 to 46» x 33 ta 40»;
antheridia l3 to 15» x 7 ta 10»; dwarf males 9 to IO» x 24 to 26»,

E. Harbor.
Bulbochaete intermedia De Bary Fig. 81

Diecious, nannandrous, gynandrosporous; oogonia subdepressed-globose, patent,
below androsparangia; division of suffultory cells nearly median; outer wall of oospore
scrobiculatc, rarely apparently smooth; androsporangia one to two, epigynous or
rarely scattered; dwarf males on oogonia; antheridia interior, stipe slightly curved,
shortei than antheridium; vegetative ceBs 17 to 20» x 35 to 70»; oogania 40 ta 48»
x 31 to 40»; oospores 38 to 46» x 30 to 38»; androsparangia 11 to 13» x 7 to 12»; dwarf
males 9 to I » x 24 to 26».

E. Harbor
Bulbochaete nana Wittrock Fig, 82

Monecious; oogonia ellipsoid, patent, below terminal seta« or vegetative cells;
outer wall of oospore longitudinally ribbed; antheridia one to two erect or rarely
patent, sube'oigynous or scattered; vegetative cells 10 to 17» x 10 to 27»; oogonia 20
to 25» x 33 to 40»; oospores 18 to 23> x 30 to 38»; antheridia 7 to 9» x 5> to 9»,

Gibraltar.
Bulbochaete rectangularis Wittrock Fig. 83

Diecious, nannandrous, gynandrosporaus; oogonia ellipsoid, patent or more rare-
ly erect, below terminal setae or androsporangia, or more rarely below vegetative cells;
outer wa	 of oospore longitudinally ribbed; androsporangia one to 7, scattered or
epigynous; dwarf males near oi occasionally on aogonia; antheri<lia ane ta four,
exterior; vegetative cells subrectangular in cross sec'tion, 16 to 23» x 20 to 46»; aogonia
32 to 39» x $5 to 63»; oosporcs 29 to 37» x 43 to 6]»; androsporangia 13 to 16» x 10
to 27»; dwarf male stipes 14 to 18» x 22 to 27»; antheridia 8 to 10» x ' to 7».

Squaw, Hatchery,
Bulbochaete robusta  Him! Tiffany Fig. 84

Moneclo>is; vegetative cells often nearly globose; oogonia broadly ellipsoid, usuaI-
Iy patent, below terminal setae or vegetative cells; outer wall of aospar< longitudinally
costate; antheridia one to two, erect or patent, subepigynous or scattered; vegetative
cells 14 to 23» x 14 to 27»; oogonia 28 to 34» x 39 to 45»; aospores 26 to 32» x 3? to
42»; antheridia 8 to 10» x 5 to 8».

Kennedy Pond on Kelleys.  The exact location of a pond by this nsmp is unknown,!
Bulbochaete varians Wittrock Fig. 85

Diecious nannandraus, gynandrosporous; oogonia ovoid, patent or erect, below
terminal set><e or below androsporangia; outer ws!l of oospore longitudinally ribbed,
ribs serrate; androsporangia one to two, scattered, epigynous or hypagynous; dwarf
males on or near oogonia, antheridia one to three, exterior; vegetative cells 17 to 22»
x 22 to 33»; oogonia 30 to 36» x 44 to 54»; oosporcs 28 ta 34» x 42 to 52»; andro-
sporangia 14 to 17» x 14 to 18»; dwarf male stipes 14 to 16» x 24 to 27»; antheridia
8 to 10» x 6 to 7».

Squaw, Hatchery.
Bulbochaete varians var, subsimplex  Wittr.! Him Fig. 8 >

Characters as for the species; smaller in nearly aB parts; ribs <>f oospore ser-
rulate or smooth; vegetative cells 13 to 18» x 16 to 34»; oogonia 2 i to 30» x 39 to
46»; oospore. 24 ta 28» x 37 to 44»; androsporsngis 10 ta I t» x 7 to 16», dwarf ma]e
stipes 11 to ..4» x 15 to 24»; antheridia < to 8r x 5 to 7».

Squaw.

Ocdogonium Link 1820
Filaments sing!e, unbranched; vegetative cells cylindrical or sometimes capitellate,

nodulose, or undulate; basal cell with a holdfast; apical cell obtuse, apiculate, or hya-
line; ch]arop ast parietal and usually reticulate, with one or more pyrenoids; sexual
reproduction monecious or diecious, or nannandrous gynandrosporous or idioandro-
sporous.



Oedogonium capiBare  L.! Kuetzing Fig. 87
Diecious, macrandrous; oogonium one, not or scarcely exceeding the vegetative

cells in <bameter, cylindrical to subcylindrical, pore superior; oospore globose to
cylindric-1;lobose to ovoid, not filling the oogonium, spore wall sinooth; antheridia
one to four, often alternating with vegetative cells; sperms two, division horizontal;
basal cell elongate; terminal cell broadly apiculatc to obtuse; female vegetative cells
35 to 56» x 36 to 120», males 35 to 60» x 35 to 90»; oogonia 40 to 60» x 45 to 75»;
oospores 30 to 52» x 35 to 65»; antheridi* 30 to 48» x 5 to 10»,

Distribution general.
Oedogonium capillare forms stagnale  Kuetz.! Him Fig. 8S

Oospore subcylindricai or cylindrical-globose, sometimes constricted at the middle,
not fiUing the oogonium; female vegetative cells 38 to 50» x 40 to 100», males 35 to
46» x 36 to 90»; oogonia 40 to 60» x 55 to 76»; oospores 36 to 57» x 40 to 60»; an-
theridia 33 to 42» x 5 to 9».

Gibi altar.
Oedogonlum capitellatum Wittrock Fig. 89

Monecious; oogonium one, subdepressed-, or depressed-globose, operculate, divi-
sion median; oospore depressed-globose, completing oogonium, or nearly so, wails
smooth; sntheridia one to three, subepigynous or hypogynous or rarely scattered;
sperm one; basal cell subhemispherical or broadly ellipsoid; terminal cell piliform;
vegetativ. cells capitellate, 6 to 9» x 20 to 60»; oogonia 20 to 26» x 17 to 23»; oospores
1S to 23» x 15 to 19»; antheridia 6 to 7» x 5 to 9»; basal cells 16 to 18» x 6 to 10»,

Squaw, Hatchery.
Oedogouiem crenulatocostatum Wittrock Fig. 90

Diecious, macrandrous; oogonia one to six, obovoid to subellipsoid, often terminal,
pore superior; oospore the same form as the oogonium, which it nearly fills, outer
spore wail smooth, median wall with 14 to 20 longitudinal ribs, crenulate and some-
times anastomosing, inner wall smooth; antheridia two to six, often alternating with
vegetative cells; sperms two, division horizontal; terminal cell obtuse to broadly
spiculate; female vegetative cells 10 to 18» x 25 to 125», males 9 to 13» x 32 to 80»;
oogonia 30 to 36I x 40 to 65»; oospores 28 to 34» x 37 to 56»; sntheridia 9 to 12» x
9 to 14».

Gibraltar, E. Harbor.
Oedogon um crenulatocostatum var. cylindricum  Him! Tiffany Fig. 91

Chai acters as for the species; oogonium and oospore cyhndric-oblong or more
rarely ellipsoid or obovoid-ellipsoid; ribs of oospore scarcely crenulate; vegetative
cells 11 ti 16» X 44 to 160»; oogonia 30 to 36» x 42 to 81»; oospores 27 to 34» x 40 to 65».

Hausck, E, Harbor.
Oedogonium crispum  Hassall! Wittrock Fig. 92

Mon.cious; oogonium, usually one, obovoid-globose, operculate, division superior;
oospore, globose or subglobose, filling the oogonium, spore wall smooth; antheridia one
to five, subepigynous or hypogynous; sperms two, division horizontal; basal cell elongate;
terminal cell apically obtuse; vegetative cells �0-! 12 to 16» x 35 to 80»; oogonia 37
to 45» x 41 to 53»; oospores 35 to 43» x 37 to 43»; antheridia 8 to 14» x 7 to 12».

Haunck.
Oedogonium cyathlgerum Wittrock Fig. 93

Nannandrous, idioandrosporous; oogonia oiie to two, subovoid, pore superior;
oospore same shape as oogonium, filling it, median spore wall with about 16 longitudinal
ridges; dwarf male goblet-shaped, curved; vegetative cells 25 to 30» x 76 to 105»;
suffultoiy cells 35 to 46» x 69 to 92»; oogonia 55 to 71» x 64 to 80»; oospores 54 to
69» x 62 to 74»; dwarf males 13 to 16» x 57».

M, Bass, Wehrle.
Oedogonium echinospermum A, Braun Fig, 94

Diecioxs, nannandrous, gynandrosporous or idioandrosporous; oogonium one, ellip-
soid-globose or subglobose, pore median; oospore globose, fiBing oogonium, outer layer
of spore wall echinate, androsporangia one to five, dwarf male curved or not, on
suffultoi y cell, antheridi* one to two exterior; vegetative cells 1S to 30» x 45 to 130»;
oogonia 39 to 50» x 41 to 57»; oospores  with spines! 38 to 47» x 38 to 49»; an-
drospot'angia 21 to 26» x 9 to 15»; dwarf male stipes 10 to 15» x 26 to 35»; antheridia
6 to 12» x 6 to 16».

F.. Harbor.



Oedogonium eriensc Tiffany Fig. 95
Monec ious; oogonium ellipsoid to broadly ellipsoid, with superior operculum;

oospore broadly ellipsoid to ovoid, not filling oogonium longitudinally, with outer and
inner walls smooth and median wall longitudinally ribbed, ribs IS to 26 in number;
antheridia on. to ?, subepigynous; sperm  ?! single; vegetative cells 16 to 24« x 52
to 104«; oogcnia 3S to 48« x 64 to 85u; oospores 36 to 46« x 48 to 70«; antheridia
� to 19« x 15 to 16«.

Haunck.
Oedogonium exocostatum Tiffany Fig. 96

Diecious, macrandrous; oogonia one to two, ellipsoid to ellipsoid-globose, occasional-
ly terminal, pore superior; oospore the same form as oogonium and nearly filling it,
spore wall of two layers, outer with 13 to 15 longitudinal ribs, inner smooth; suffultory
cell swollen; male filament more slender than female; antheridia three to seven;
sperms two, ilivision horizontal; basal cell elongate; female vegetative cells �3-! 18
to 25« x 72 tu 140«, males �3-! 16 to 20« x 48 to 100«; suffultory cells 22 to 30» x
60 to 90«; oogonia 40 to 52u x 60 to 96u; oospores 38 to 41« x 56 to 68«; antheridia
'lZ to 16« x 7 to 12«.

Gibraltar, Haunck.
Oedogonium geniculatum Him Fig, 97

Moneciour; oogonium one, obovoid or obovoid-globose, pore superior; oospore
globose or subdepressed-globose, not filling oogonium, spore wali smooth and thick;
antheridia anr to five, subepigynous or subhypogynous or scattered, sometimes alternat
ing with veg!.tative cells; sperms  ?! two, division  ?! horizontal; vegetative cells
37 to 48u x 60 to 135«; oogonia 56 to 63« x 56 to 58«: oospores 48 to 59« x 48 to 59«;
antheridia 37 to 44« x 5 to 9«,

Exact locality in survey area unknown,
Oedogonium gracilius  Wittr.! Tiffany Fig. 98

Diecious, macrandrous; oogonium one, obovoid-globose, pore superior; oospore
globose to subglobose, usually filling oogonium, wall smooth; antheridia one to eight,
often alternating with vegetative cells; basal cell elongate; vegetative cells 20 to 25«
x 40 to 100«; oogonia 36 to 42« x 46 to 57«; oospores 34 to 39» X 36 to 44«; antheridia
19 to 22« x 7 to 10«,

Terwillig!ir, Sugar.
Oedogonium gracilliaium Wittrock k Lundell Fig, 99

Moneciouir; oogonium one, oblong, operculate, division superior; oospore oblong-
ellipsoid, not filling oogonium, spore wall smooth; antheridium one; sperms two, division
horizontal; basal cell elongate; vegetative cells 4 to 7«x 16 to 42«; oogonia 14 to 19«
x 34 to 40«; oosporcs 13 to 17« x 24 to 32«; antheridia 3 to 5u x 4 to 7«,

Wehrle, Hatchery, E. Harbor.
Qedogonium grande Kuetzing Fig, 100

Diecious, macrandrous; oogonia one to five, subovoid, pore superior; oospore same
form as oogonium, which it completely fills or not, spore wall smooth; antheridia
one to ten; sperms two, division vertical; basal cell elongate; female vegetative cells
28 to 37«x 7 i to 110«, males 28 to 33« x 70 to 175«; oogonia 49 to 60» x 86 to 110u;
oospores 47 tc 58« x 60 to 94«; antheridia 25 to 33» x 11 to 18«.

Squaw, G braltar, Haunck, Fisher, Wehrle,
Oedogonium howardii G. S. West Fig. 101

Diecious, macrandrous; oogonium single or in groups of two, globose or subglobose,
operculate, division median and wide; oospore globose, filling oogonium, wall smooth;
antheridia up to 16-celled; sperm single; vegetative cells capitellate; basal cells
hemispherical or nearly spherical; vegetative cells 7 to 12« x 18 to 42«; oogonia 26
to 33u x �3-! 26 to 33«; oospores 21 to 30» x 24 to 30«; antheridia 7 to 9« X 5 to
l4«; basal cells 12 to 20« x 10 to 13«.

Fisher, Haunck, E. Harbor,
Oedogonium howei Tiffany Fig. 102

Diecious, inacranrrou; oogonium one, depressed-globose  rarely subglobose!, with
basal operculim', oospore similar in form to oogonium and filling it, walls smooth;
antheridia I t> 20, alternating with vegetative cells if single: sperm  ?! one; vegeta-
tive cells capitellatc; basal cells hemispherical or depressed-globose; vegetative i.elis
8 to 17« X 21 to 78»; oogonia 27 to 37« x 22 to 30«: oospores 25 to 35u x 20 to 27«;
antheridia 9 tr llu x 8 to 14«; basal cells 16 to 23«x 13 to 16«.

Hatchery.
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Oedogoniam idioandrosporum  Nordst. &, Wittr,! Tiffany Fig. 103
Diecious, nannandrous, idioandrosporous; oogonia one to three, globose-obovoid

to globos~, pore superior; oospores ellipsoid-globose, ovoid, or angular-globose  rarely
globose!, nearly filling the oogonium, wall smooth and thick; androsporangia one to
four; dwarf male straight or slightly curved, o» or near suffultory cell; antheridia
one or two, exterior; vegetative cells 25 to 36» x 65 to 200»; oogonia 48 to 59» x 57
to 90»; oospores 42 to 57» x 50 to 66»; androsporangia 30 to 34» x 12 to 21»; dwarf
male stipes 14 to 16» x 60 to 70»; antheridia 8 to 10» x 10 to 18».

Haunek.
Oedogoniam ineonspicuum Him Fig. 104

 ?! Dieeious,  ?! macrandrous; oogonia one to four, depressed-, or subpyriform-
globose, operculate, division narrow, median; oospores depressed-globose or ovoid, fill-
ing the inflated part of the oogonium, wall smooth; vegetative cells 3 to 5» X 20 to
34»; oog»nia 13 to 1S» X �3-! 17 to 23»; oospores 12 to 17» x 8 to 13»; basal cells
16 to 18» x 7 to S».

Hatchery, Pelee.
Oedogonium infimum Tiffany Fig, 105>

Dice ous, macrandrous; oogonium one, globose or subglobose, with basal oper-
euluin; oospore globose or subglobose, walls smooth; antheridia one to ten; sperms
two; vegetative cells distinctly capitellate; basal cells subhemispherical; vegetative
cells 12 to 20» x 60 to 140»; oogonia 40 to 48» x 41 to 50»; oospores 40 to 44» x 38
to 42»; antheridia 14 to 20» x 8 to 12»; basal cells 30 to 42» X 16 to 24».

Hatchery.
Oedogonium landsboroughi  Hass.! Wittrock Fig, 106

Dice ous, macrandrous; oogonia one to two,  rarely three!, obovoid to ovoid, pore
superior; oospores ovoid to ellipsoid, filling or not filling the oogonium, waHs smooth;
antherldia up to 80-seriate; sperms two, division vertical; basal cells elongate; terminal
celis obtuse; female vegetative cells 31 to 40» x 90 to 240», males 30 to 37» x 120 to
225»; oogonia 63 to 78» x 85 to 115»; oospores �5-! 59 to 70» x 73 to 102»; anthezidia
27 to 35» x 9 to 20».

Hau xck.
Oedogon um longum Transeau Fig. 107

Diec ous, macrandrous; oogonium one, ellipsoid, pore superior; oospore ellipsoid
to elongste-ellipsoid, not filling oogonium longitudinally, walls smooth; antheridia one
to five; sperms two, division vertical; fernale vegetative cells 40 to 52» x 100 to 240»,
males 36 to 44» x 100 to 180»; oogonia 68 to 84» x 120 to 180»; oospores 66 to 80»
X 100 to 125»; antheridia 34 to 40» X S to 14»,

Hau ick.
Oedogon um moniliforme Wittrock Fig. 108

Diec ous, rnacrandrous; oogonia one to five, pyriform to globose-ovoid, pore supra-
median  sometimes nearly superior!; oospore globose or subdepressed-globose, not
filling oogonium, at least longitudinally, middle layer of oospore wall scrobiculate;
terminal cells apically obtuse; antheridia one to Ave; vegetative cells 9 to 13» x 30 to
72»; oogonia 23 to 33» X 28 to 42»; oospores 22 to 32» X 22 to 32»; antheridia 10 to
12» x 8 t» 13».

E, Harbor.
Oedogonium plagiostomum Wittroek Fig. 109

Diec ous, macrandrous; oogonium one, obovoid-globose, pore superior; oospore
globose io subglobose, usually filling the oogonium, wall smooth and thickened; an-
theridia one to six, of'ten alternating with vegetative cells; basal cells elongate; vege-
tative ce'ls 22 to 27» x 65 to 120»; oogonia 42 to 49» x 50 to 60»; oospores 41 to 47»
x 42 to 49»; antheridia 20 to 24» x 8 to 10».

Terwilliger.
Oedogon um princeps  Hass,! Wittrock Fig, 110

Diec ous, macrandrous; oogonium one, slightly tumid, subobovoid, pore superior;
oospore globose to subglobose, not filbng oogonium, wall smooth; terminal cells
spiculate; antheridia one to seven; vegetative cells 33 to 43» x 40 to 155»; oogonia
51 to 63v x 54 to 80»; oospores 48 to 58» x 47 to 65»; antheridia 32 to 38» x 5 to 20».

Pelee.
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Oedogonium pringsheimii Cramer Fig, 111
Diecious, macrandrous; oogonium one to six, subovoid-globose, apercu]ate, divi-

sion superioi; oospore globose, nearly filling ogonium, wall smooth, often thickened;
antheridia tc 10-seriate, often alternating with vegetative cells; sperins two, division
horizonta]; basa] cells elongate; terminal cells broadly spiculate or obtuse; female
vegetative cells 14 to 20» x 28 to 100», males 12 to 16» x 24 to 64»; oogonia 35 to 43»
X 36 to 46»; oospores 30 to 37» x 30 to 37»; antheridia 10 to 15» x 6 to 9».

Haunck, Gibraltar.

Oedogonium pringsheimii var. nordstedtii Wittrock Fig. 112
Charactsrs as for the species; smaller than the type, oogonia one to two; oospore

not filling oogonium; female vegetative ce]]s 10 to 16» x 20 to 76», ruales 9 to 15» x
18 to 68»; o<>gonis 28 to 39» x 36 to 45»; oospores 26 to 34» x 27 to 34»; anthcridia
9 to I2» x 8 to 9».

Gibraltar.

Oedogonium punctatum Wittroek Fig. 113
Diecious. mac randrous; oogonia one to four, obovoid  rarely globose-obovoid!,

pore superior; oospore obovoid, nearly filling oogonium  rarely subg]obose and not
filling oogonium!, outer spore wall scrobieulate; antheridia one to five, often alternat-
ing with vegetative cells; sperms two, division horizontal; basal cel]s elongate; terininal
cells  often an oogonium! apically obtuse; vegetative cells 15 to 22» X 42 to 128»;
oogonia 38 to 45» x 52 to 65»; oospores 37 to 43» X 13 to 55»; antheridia 15 to 17» x
6 to 10».

Haunck,

Oedogonium pusillum Kirchner Fig. 114
Monecious; oogonium one  rarely two!, subbieonic-ellipsoid or subbiconic-globose,

seen from above circular, margin even, operculate, division wide  usua]ly up to 2.5»!;
oospore ellip:>oid or g]obose, generally constricted at the middle, not quite filling oogo-
nium, wall smooth'; anthetidia one or two, subepigynous; sperm  ?! one; basal ce]]s
subhemispheiical; termiiial cells obtuse or obtusely conical; vegetative cells 3 to 6» x
10 to 60»; oogonia 14 to 16» X 15 to 25»; oospores 11 to 13» X 13 to 15»; antheridia
3 to 4» x 5 to 6»; basal cells 7 to 8» x 7 to 8».

Pelec.

Oedogonium varians Wittroek 4 Iunde]] Fig. 115
Monecious  sometimes diecious!; oogonium one, rarely more, depressed-, or sub-

depressed-pyi iforin-globose, pore nearly superior; oospore globose, not filling oogonium,
wall smooth; anthcridia to 9-seriate, scattered; sperms two, division horizontal; basal
ce]ls e]ongatc; terminal cells apically obtuse; vegetative cells 12 to lti» X 35 to 144»;
oogonia 34 tc 5>0» x 34 to 55»; oospores 31 to 41» x 30 to 41»; antheridia 11 to 15» x
5 to 7».

Squaw, Haunck, Gibraltar.

Oedogouium wylici Tiffany Fig. 116
Diecious, inacrandrous; oogonia one to four, globose to ovoid, pore superior;

oospore globtse to ovoid, filling or not filling oogonium, outer spore wa]l irregularly
scrobiculate; antheridia one to four, sperms two, division horizontal; basal cells
elongate; te> ruins ] cell, often an oogonium, apically obtuse or broadly apiculate;
vegetative ce ls 16 to 24» x 80 to 170»; oogonia 52 to 64» x 68 to 112»; oospores 48 to
60» x 52 to >14»; antheridia 16 to 19» x 8 to 18»>.

Gibraltai, Haunck, E. Harbor.

Order Ch]o roc occa les

The order includes a large nuinber of divergent unicellular and colonial forms.
Although the ce]1 shapes of the unicellular forms vary from globose to ovoid, to fusi-
form, or even polyhedral, the shape of any particular taxon is remarkably constant.
The colonial forms are organized colonies of definite shape, size, and usually of cell
numbers. There is no vegetative cell division. New cells or colonies arise as autospores
or autocok>ni.s within the old parent cells, The cells are mostly umnucleate, though
some are coenocytic. The chromatophores are various in number and kinds. Pyrenoids
inay be lacking, although there are usually one or more present. Asexual reproduction,
other than h1 autospores and autocolonies, may be by zoospores. Sexual reproduction,
where known, is isogamous,
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Family Chlorococcaceae

Acanthosphaera Lernmermann 1899
Cells solitary, spherical, free-floating; cell wall with many long hyaline setae

 usually 24! thickened basally for about one-third of their length, then abruptly be-
coming h»ir-like spines; chloroplast eup-shaped, <overing most of the cell wall, with
one pyrenoid.
Acanthoaphaer» zachariasi Lemmermann Fig. 117

Characters as for the genus; cells 9 to 15m in diameter; setae 30 to 35p long.
Te r w i 1 1 i ge r.

Chlorococeum Fries 1825
Cells spherical, solitary or angular in »morpho'>s gelatinous masses, terrestrial or

aquatic; chloroplast parietal or plate-like, with one pyrenoid when young, ditfuse with
several pyrenoids when older; cells becoming multinucleate.
Chloroco< curn infusiouum  Schrank! Meneghini Fig. 118

Characters as for the genus; cells 10 to 20a in diameter.
Gibraltar, Haunck.
Titfany �934! reported C. hum so o  Naeg.! Rabenhorst from Middle Sister 1s-

land. This island lies beyond the present survey boundaries,

Desmatractum  W. k G. S. Wsest! P»seher 1930
Cells solitary, free-floating, spherical to broadly ellipsoid, surrounded by a

spindle-shaped envelope of two halves united at the midregion of the spindle; envelope
transparent or brownish with longitudinal striations; chloroplast single, cup-shaped
with one or two pyrenoids.
Desmatractum indutum  Geitler! Pascher Fig. 119

Characters as for the genus; cells 3 to 5 x 5 to 10»; envelope 36 to 45m, and
8 to 18 striations.

H»unck.

Golenkiaia Chodat 1894
Cells spherical, solitary, free-floating; eel] wall furnished with long, slender, hya-

line, tapering setae; chloroplast single, parieial, cup-shaped or entirely filling the
ce11, with one pyrenoid.
Golenkinia maxima Tiffany 4z Ahlstrom Fig. 120

Cells spherical, with delicate, tapering setae which are often bent; chloroplast
apparent y filling the cell, one large pyrenoid; cells �3-! 17 to 22» in diameter; setae
35 to 45» long,

Ter».illiger, Squaw, Smith.
Golenkinia paucispina W. k. G. S. West Fig. 121

Cells spherical with a few short setae; chloroplast single, completely filling the
cell, with one pyrenoid; cells 15 to 18» in diameter: setae 12 to 18' long,

Ter» illiger, Squaw.
Golenkin.a radiate  Chod.! Wille Fig. 122

Cells spherical with very long, slender srtae; chlorop!ast single, parietal, cup-
shaped, with one pyrenoid; cells 7 to 15» in diameter, 'sctae 25 to 45' long,

Squaw, Terwilliger, Wehrle, Haunek, Smith.
Golenkinia radiate  Chod.! Wiile var. brexispin» Tiffany & Ahlstrom Fig. 123

Characters as for the type; cells 8 to 19> in diameter; setae 8 to 15m long.
Haunck,

Family Endosphaeraceae

Chlorochytrium Cohn 1875
Unicellul»r; cells oblong, ovoid, or broadly ellipsoid; cell walls thick and lamellate,

with localized thickenings; chloroplast parietal, becoming radial »nd indistinct.
Chlorochytrium biennia  Klebs! G. S, West Fig. 124

Cells ovoid; ceIl walls strongly stratified, with localized thickenings, endophytic in
grass sheaths; young cells green, old cells yellowish to brown; cells 40 x 70>.

Kelly ys,



Kentrosphaera Borzi 1883
Unicellu]ar; intermingled with other algae, often with Myxophyceae; cells ellip-

soid, cylindric-elliptic, or ovoid; cell walls lamellate, with irregular thickenings;
chloroplast axial, with extensions flattened against the cell wall.
Kentrosphaera bristolae G. M. Smith Fig. 125

Cells solitary, free-living, cylindric-elliptic; cell walls thick, lamellated, with one
or more localized thickenings; chloroplast axial with numerous lobes; ref ls 23 x 83>;
wall 3 to 5.5>r thick.

Kelleys, on soil with Mvxophyceae.

Family Characiaceac

Characium A. Braun 1849
Cells sol.tary or gregarious, epiphytic or epizooic, stipitate to nearly sessile, pyri-

form, ovoid, -.ubsphcrical, cylindrical or fusiform; chloroplasts one or several, parietal,
laminate to r.up-shaped, with one or more pyrenoids, mostly uninucleate.
Characium ambiguum Hermann Fig, 126

Cells straight, asymmetric, oblique or somewhat lanceolate, with pointed bent apex;
stipe short, narrow, without basal thicke~i~g; epiphytic on other algae; cells 4 to 8>r
X 24 to 32> .

Haunck.
  haracium curvatum G, M. Smith Fig. 127

Cells lunate or recurved, with acute apex; stipe hyaline, thick, tubular or conical,
without a basal disc; chloroplast with or without a pyrenoid; epipbytic on various
algae; cells 3 to 6rr x 8 to 18>r, with the stipe 13 to 22>r h>ng.

Terwilliger, Squaw.
Characium fslca um Schroeder Fig. 128

Cells lanceolate, curved, ending in a long sharp point; stipe long and slender;
epiphytic on,birr>gpra; cells 23 to 24> x 90 to 115s.

Squaw.
Characium g racilipes Lambert Fig. 129

Cells elongate cylindric-fusiform, straight or curved, apex abruptly tapering into
a long hyaline hair, base with a long hair-like stipe having two or three fine branches;
chloroplasts one to numerous, each with a pyrenoid: epizooic on Bra>rrh>pus; cells 5 to
14>r x 70 to 480>r.

Squaw,
  haracfum nacgelii A, Braun Fig. 130

Cells ell.psoirh lanceolate, pyriform or ovoid, with a rounded apex; stipe short,
without a basal thickening; chloroplast single, with one pyrenoid; cells 7 to 18>r x
20 to 42>r.

Haunrk.
 .'haracium ornithocephalum A. Braun Fig. 131

Cells broadly ellipsoid, curved, convex on one side, ot,ber straight, terminating
abruptly in s sharp apex; stipe long, with a basal disc; chloroplast parietal, laminate,
with one pyrr noid; cells 12 to 16> x 25 to 33>r; stipe 10 to 15>r long.

Terwilliger, Squaw.
 'haracium s eboldii A. Braun Fig. 132

Cells straight, pyriform to obovoid, apex bluntly rounded; stipe short and thick;
chloroplast single wrth one pyrenoid; epiphytic on alg>re and aquatic macrophytes; cells
20 to 33> x 4 > to 70s,

K. Harbor.

F a mt ly H ydrodicty ace ae

Hydrodictyon Roth 1800
Macroscr>pic; cells cylindrical, united at their ends into a cylindrical-saccate nct

with five- or six sided meshes; cells coenocytic with parietal reticulate chloroplasts
which later Kecome difFuse; pyrcnoids single at first, then becoming numerous.
Hydrodictyorr reticulatum  L.! Lagerbeim Fig. 133

Characters as for the genus; cells 5 to 250>r in diameter, up to 1.5 cm long.
Wehrle, l'launch, Fisher,
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Pediastrum Meycn 1829
Colony free-floating, flat, circular, compact or perforate, conrposcd of 4 to 266

cells; cellr eoenoeytie, marginal cells usually of d Ferent shape than the interior cells,
with variable shaped processes; cell wall smooth or rough; choroplast parietal, dr'sc-
like, becorrring diFuse, one or more pyrenoids.

TiFany �934! made the following comments concerning the genus Pediastrurrr.
"The genus Pediastrum is readily recognized, but there exists much variation and
intergrad ng among the species and varieties making up the genus. Our Lake Erie
material shows too many intergradations between P. simplex and P. ovaturrr, for ex-
ample, to do more than recognize the latter as a variety of the former. The varieties of
P, duplex described above represent merely some of the more prominent variations in
the spccirs. Even such apparently distinct species as P. irrtegrurrr., P. kawraisktti, and
P. boryarrarrr are closely related."
1'ediastru m angulosura  Ehr.! Meneghini Fig. 134

Color y large, circular, perforate; cell walls undulate, surface of cells with
coarse, urdulate reticulum; colony 230»; cells 18 ro 25».

E. Hrrrbor,
Pediastrum biradiatum Meyen Fig. 135

Color:y perforate, up to 64 cells; marginal cells deeply bilobed, lobes incised;
inner cell bilobed; cell walls concave, smooth; cells 10 to 22» x 15 to 30».

Terwilliger, E. Harbor.
Pediastrsm boryanum  Turp.! Meneghini Fig. 136

Color.y eompaet, up to 256 cells; marginal cells with two blunt processes; inner
cells angr. lar; cell walls granular; cells 7 to 30» in diameter.

Distribution general.
Pediastrvm boryanum  Turp.! Meneghini var. longicorne Raciborski Fig, 137

Characters as for the type except the marginal processes are long with slightly
swollerr tips; cells up to 40» in diameter.

Terwilliger, E. Harbor.
Pediastrvm duplex Meyen Fig, 138

Colony perforate, 8 to 128 cells; marginal cells quadrate, the outer half of each
cell with two short, tapering, blunt-tipped processes; inner cells quadrate with lens-
shaped openings between cells; cell walls smooth; cells 11 to 21» in diameter.

Distribution general.
Pediastrcm duplex Meyen var. cohaerens Bohlin Fig. 139

Colony with irregularly-sized perforations; cell walls with short, linear, concen-
trically arranged granules; cells 12 to 22» X 13 to 24».

Terw illiger, Squaw.
Pediastrcm duplex Meyen var. graeillimum W. & G, S, West Fig. 140

Colony with large perforations, marginal cells with two long, slightly converg-
ing proce rses; < ella 10 to 22» x 12 to 32».

Tcrvrilliger, Smith.
Pediastrvm duplex Meyen var. reticulatum Lagerheim Fig. 141

Marginal cells with processes having subparallel sides; inner cells markedly H-
shaped; cells 10 to 20» x 15 to 40».

Squaw, Kelleys N. dock,
Pediastrum duplex Meyen var, rotundatum Lucks Fig. 142

Characters as for the type except marginal cells have stout lobes with convex
sides and capitute apices.

Squaw.
Pediastrt m integrum Naegeli Fig. 143

Coloriy compact, nearly circular, up to 64 cells; marginal cells smooth, or with
two shor:, reduced processes, slightly emarginate between the processes; cell walls
smooth or granular; cells 16 to 30» in diameter.

Kclleys.
Pediastre m kawraiskyi Schmidle Fig. 144

Colony compact, 16 to 64 cells; marginal cells with two projections which are not
in the same plane, one being above the other; inner cells with five or six sides; cell
walls smcoth; cells 9 to 22» in diameter,

Squaw, Kelleys.
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Pediastrum simp]ex  Meyen! Lemmermann Fig. 145
Colony compact, 8 to 64 cells; marginal cells with outer wall extended into a

single tapering process having concave margins, inner cells with five or six sides; cell
walls smooth or punctate  ?!; cells 7 to 20» x 15 to 30».

Terwilliger, E. Harbor, Hatchery, Gibraltar, Buckeye, V. Bass dock; probably
generally dist ribu ted.
Pediastrum simplex  Meyen! Lemmermann var. duodenarium
 Bailey! Rabenhorst

Colony perforate; marginal cells with inner margins concave, perforations large;
outer wall of inner cells extended into a long process; cells 10 to 24» x 20 to 45»,

Terwilliger, Squaw, Wehrle, Haunck, Kelleys, K. dock; probably general in the
open lake.
Pediastrum simplex  Meyen! Lemmermann var. ovstum  Zhr.! Tiffany Fig. 147

Margins' cells usually outwardly convex, more plump than in the type; cell walls
smooth or punctate; cells 8 to 19» x 25 to 37».

Terwillig er, Wehrle.
Pediast rum tetras  Khr.! Ralfs Fig. 148

Colony without perforations, 4 to 32 cells, rectangular, oval or circular; marginal
cells with a deep incision; inner cells with one margin deeply incised; cell wall smooth;
cells 8 to 15» in diaineter.

Distribution general, though not common.
Pediast rum i.etras  Ehr.! Ralfs var. tetraodon  Corda! Rabenhorst Fig. 149

Margina cells with deep incisions, the lobes extending into sharp, horn-like
processes; cells 8 to 15» x 12 to 18».

Squav, '1'erwilliger, Haunck, Wehrle, Smith, Buckeye, K. Harbor.

Sorastrum Kuctzing 1845

Colony niore or less globose, composed of 8 to 128 loosely or compactly arranged,
sublunate, reniform, pyriform or pyramidate cells, with one to four spines on the
distal ends and radiating from a common central core of mucilage; chloroplast parietal
or diffuse, wit,h one pyrenoid,
Sorastrum americanum  Bohlin! Schrnidle Fig. 150

Colony' spherical, free-floating, 16 to 128 cells; cells heart-shaped to pyramidate,
outer margin concave, each of the four angles with a long, stout spine, cells narrower
toward the base, ending in a cylindrical, gelatinous stalk with a five- or six-faceted
base, facets, joined and forming a central, hollow sphere; cells 7 to 20» x 5 to 20»,
4 to 8» thick; stalk up to 20» long; spines 10 to 15» long.

Haunck, E. Harbor.
Sorastrum americanum  Bohlin! Schmidle var. undulatum G. M. Smith Fig. 151

Characters as for the species except that the facets at the base of each stipe are
undulate.

Wehrle.
Sorastrum spinulosum Naegeli Fig. 152

Colony spherical, free-floating; cells broadly reniform to cuneate, outer end trun-
cate, each angle with two short spines; stipe short; cells 8 to 20» x 6 to 18», 5 to 8».
thick.

Distribut ion general.

Family Coelastraceae

Coelastrum Naegeli 1849

Colony a hollow, spherical coenobium with as many as 128 globose, ovoid, or
pyramidal cells; cells compactly arranged or interconnected by narrow processes of
variable length; daughter coenobia formed within the parent cells, often remaining
joined in a multiple colony.
Coelastrum bohlini Schinidle k. Senn Fig. 153

Colony irregular; cells with four ridges or flanges across the surface; cells 9 to
12» in diameter, colonies about 27» in diameter.

Kelleys, Smith.
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Coelastrum cambricum Archer Fig. 154
Colony spherical, composed of  8!-32-�28! ce!!s joined to adjacent cells by six

short, bro:id projections, outer walls of cells with a short, truncate projection; cells
spherical, 5 to 18>< in diameter, with sheath 6 to 20><; coenobia 20 to 100>< in diameter.

Kelleys, Ke!!eys N. dock, Haunck.

 :oe!astrur«microporum Naege!i Fig. 155
Co!ony spherical or ovoid, composed of 8 to 64 ce!ls interconnected by very short,

indistinct processes; cells spherical, or ovoid with the narrow end outward; cells 3 to
20> in dianeter, with sheath 4 to 23<; coenobia 20 to 90> in diameter.

Distri oution general.

Coekast rur«prohoscideu m Bohlin Fig. 156
Co!ony pyramidal, cubical, or sotnetimes polygonal, composed of 4 to 32 cells; cells

truncate cone-shaped, at least some of the sides concave, base of cone towards the
center of the coenobium; large polygonal interstices between cells; cells 7 to 17> in
diameter.

Kefley s.

Coelastrum reticulatum  Dang.! Senn Fig. 157
Colon > spherical, composed of 8 to 32 cells interconnected by six long, slender,

firm, gc!acinous processes !caving large interce!!ular spaces; cells spherical, with a
gelatinous sheath, outer margin of ceHs without processes; cells 6 to 24>< in diameter;
processes t! to 9« long; coenobia up to 65>< in diameter.

Squav., Terwilliger, Haunck, Smith, Fut-in-Bay Harbor.

Coelastrum sphaericum Naegeli Fig, 158
Colon." ovoid, composed of 4 to 16 cells adjoined without evident processes; cells

ovoid or conica!, the narrow end outwards; cells 3.5 to 7.5<« at base! x 6 to 12m;
coenobia us to 32> in diameter.

Terwil!iger, Squaw, Smith, E. Harbor.
The i<!entification of Coe!«strum as a genus may be dificult for the unimtiated.

Compound colonies in which each individual cell is replaced by a daughter colony may
not have the distinctive characters readily evident. The presence of the lateral processes
by which t«e cells are interconnected will be the determining factor.

F am i�! y Botr yoco< c aceae

Botryococcus Kuetzing 1849

Co!onl free-floating, nearly globose to indefinite in shape; cells closely appressed
and enclo:ed in a tough, ge!at!nous membrane; cells ususHy in several aggregates
connected «y broad or delicate strands of the colonial membrane; cells spherical, ovoid,
or cuneate with the broader ends outwards; ch!o>oplast single, parietal, laminate to
disciform, yeflov,-green to green, no pyrenoid.

Botryococ<us braunii Kuetzing Fig. 159
Cells >void or ellipsoid, forming a single layer around a centra! cavity, held to-

gether hy an irregular, tough membrane; cells and cell structure indistinct because of
the sur>ounding membrane, soinetimes brick-red in «olor; cells,'3.6 to 5.5> x 6 to 11>«.

Squaw, Terwi!!iger, Smith, Haunck, Ke!!eys; probably general in plankton.

Botryocoe<us protubetans W. <l'< G, S, West var. minor G, M. Smith Fig. 160
Cells r void t.o cuneate-ovoid, with bases embedded in a tough, ge!atinous membrane,

arranged in a sing!e layer around a common center; clusters of cells interconnected by
tough, ge!«tinous strands into compound colonies; «hlorop!ast single, laminate, yellow-
green, medially located; ceHs 5 to 6.5>< x 8 to 9,5><.

KeHeys.

Botryoroc<us sudeticus !.emmermann Fig. 161
Cells i,pherica! or subspherieal, 16 to 32 eel!s <or more! in a group and arranged

around a <ornmon center within a hyaline, mucilaginous matrix; groups of ceHs may
be joined by mucilaginous strands into compound colonies; cells 6 to 13> in diameter.

Squaw, Hatchery.



Family Oocystaceae

Chlorella Beyerinck 1890
Cells sir all, globose or ellipsoid, solitary or aggregated into a thin mucous layer;

chloroplast one or more, parietal, laminate or often cup-shaped, with or without a pyre-
BOld.
Chlorella varicgstus Beyerinck Fig. 168

Cells spherical; chloroplast very delicate, cup-shaped; cells 2 to 10» in diameter.
Kelleys.

Chlorella vulgaris Beyerinck Fig. 169
Cells spherical, forming two to eight autospores; cells 5 to 10» in diameter.
Terwilliger, Gibraltar,

Zoochlorella Brandt 1882
Ovoid or globose unicells; chloroplast usually single, a parietal plate, with or

without a pyrenoid; reproduction by autospores.
Cells of this genus which are considered by som< to belong to the genus Ch orella

c.ommonly inhabit certain invertebrateS.
Zoochlorella parasitica Brandt

Characters as for the genus; cells very small, up to 4» in diameter.

Closteriopsis Lemrnermsnn 1899
Cells solitary, elongate, acicular or narrowly f'sifOrm,,

chloroplast an elongate plate with 12 or more pyrenoids.
Closteriopsis longissima Lemmermann

Cells so itsry, acicular, ends produced into setiferous
often fragmenting. with 12 or more pyrenoids; cells 4 to 9» x

Hatcher p, Hsunck, open lake,

apices scute or setiferous;

Fig. 17I
apices; chloroplast single,
225 to 650».
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Ankistrodesmus Corda 1888
Cells ac'.cular to fusiform, solitary or in fasicles, straight, curved or sigmoid, some-

times twisted about one another; chloroplasts, one or more parietal plates, with or
without pyrenoids.
Ankistrodesmus convolutus Corda Fig. 162

Cells so'itary or in groups of two to foul-, fusiform, variously twisted to sigmoid;
apices sharply pointed; cells 8 to 6» x 10 to 40»,

Gibraltar, Terwilliger, Squaw, Haunck, Smith, Fisher.
Ankistrodesmus falcatus  Corda! Ralfs Fig. 168

Cells solitary or in loose fasciculate bundles, needle-like, curved; apices sharply
pointed; cells 1.5 to 4» x 20 to 80».

Squaw, Terwilliger, Wehrle, Haunck, Fisher, Smith, Kelleys, E, Harbor, Catawba;
probably ger, erally distributed.
Ankistrodeslnus falcatus  Corda! Ralfs var. mirabilis  W, k G. S. West! Fig. 164
G. S. West

Cells longer than the type, solitary, variously curved, often sigmoid; apices taper-
ing to fine pcints; cells 2 to 4» x  up to! 150».

Terwilliger, Wehrle, Fisher.
Ankistrodesmus falcatus  Corda! Ralfs var. spirilliformis G. S. West Fig. 165

Cells solitary. spirally twisted, making one to one and s half turns; apices very
acute; cells J to 2» x 20 to 80».

Distribution general.

Ankistrodesmus falcatus  Corda! Ralfs var. tumidus  W. k G. S. West! Fig. 166
G. S. West

Cells fullifOrln, tumid, sometimeS Slightly SigmOid; cells 4 to 6» X 47 tO 54».
Fisher,

Ankistrodesmus spiralis  Turner ! Lemmermann Fig, 167
Cells in colonies of four to eight, acicular and atienuated into acute apices, spirally

twisted around each other at the middle of the cells, with apices free; cells 1 to 2,5» x
20 to 40».

Kelleys.



C!osteriopsis !ongissima Lemmcrmann var. tropics W. 4! G. S. West Fig. 172
Characters as in the species; apices acute rather than setiferous; ce!ls 6 to 7.5ss x

225 to 370ss.
Smith,

Dictyosphaerium Naege!i 1849
Colony spherical, ovoid, or irregular; cells spherical, ovoid, ellipsoid, or reniform,

connected by branching threads to the center of the hyaline, homogeneous colonial
matrix; ch!oroplasts one to two, parietal, cup-shaped, with one pyrenoid.
Dictyosphaerium chrcnbergianum Naegeli Fig. 173

Colony spherical to ellipsoid; cells ovoid to ellipsoid; chloroplasts one or two; cells
4 to 7s x 6 eo 10s .

Terwil iger, Squaw, Wehrle, Smith, Fisher,
Dictyosphaerium planctonicum Tiffany ds Ahlstrom Fig. 174

Colony ovoid with less than 40 cells, ge!et!nous envelope frequently surrounding
two  or four! cells, colonial sheath very delicate; ceBs ovoid or ellipsoid, bluntly
rounded; chloroplasts one or two; cells 8 to 9v x 12 to 16',

Terwi! I!ger, Squaw, Smith.
Dictyosphaeriu ra pulchellum Wood Fig. 175

Colony spherical to ovoid, four to many celled; cells spherical to ovoid; chloroplast
one; ce!ls 8 to 10ss in diameter.

Distrik ut ion general.

Dimorphococcus A. Braun 1855
Colony free-float!ng, irregular, enveloping mucus inconspicuous; cells in groups

of four, attached to the branching fragments of the previous cell, two cells in each
group e!lipsoid to oblong and the other two cells reniform or heart-shaped; chloroplast
single, parietal, with one pyrenoid.
Dimorphociccus lunatus A, Braun Fig. 176

Characters as for the genus; cells 4 to 15s x 9 to 25m; colonies 50 to 150ss in
diameter.

Squaw, Terwilliger, Fisher.

Echinosphaere!!a G. M. Smith 1920
Cells solitary, spherica!, free-floating; wall thin, covered by stout, hyaline, taper-

ing spi~es; ch!oroplast single, parietal, cup-shaped, with one pyrenoid,
Echinosphacre!!a limnetica G. M, Smith Fig. 177

Characters as for the genus; cells without spines 9 to 14ss in diameter; spines 2.5
to 3ss at base and 16 to 25m long.

Terwi1liger, Squaw, Wehrle.

Eremosphaera De Bary 1858
Cells usually solitary, spherical, free-floating or  nterming!ed with other algae;

wall thin; chloroplasts snany, small, ovate or irregularly discoid, parietal, with conical
projections directed toward the center of the cell, one to four pyrenoids,
Rrcmosphscra viridis De Bary Fig. 178

Chara< ters as for the genus; cells 55 to 200s in diameter.
E. Hasbos, W. Harbor.

Franceia Lemmermann 1898
Cells free-floating, solitary or in colonies of two to eight, ovoid to ellipsoid; waUs

covered by long, hyaline, bristle-like setae which may have a basal swelling; chloro-
plasts two '.o four, parietal, laminate, with one pyrenoid.
Franceia droeschcri  Lemm.! G. M. Smith Fig. 179

Cells cvoid to e!lipsoid; walls covered with setae; chloroplasts two to four, each
with a pyrenoid; cells without setae, 5 to 12s x 9 to 16s; setae 16 to 22I long.

Gibraltar, Squaw, Terwilliger, Haunck, Smith, N. Bass dock.
Franceia o salis  France! Lemmermann Fig. 180

Cells ovate; cells without setae 7 to 10s x 18 to 17m; setac 15 to 28ss long.
Ter williger, Smith.



Franeeia tubereulata G. M. Smith Fig. 181
Cells ovate, in groups of �!-4- B!; setue with basal tubercles up to 3r on free

walls; cells without setae 5 to 12» x 8 to 22»; setac 7 to 32 Iong.
Wehrle, Haunck, Smith.

Franceia tuberculata G. M. Smith var. irregularis Tiffany k Ahlstrom Fig. 182
Characters as for the type except that half the cells of a colony are usually

arranged at sight angles to the other cells.
Haunek, Smith.

Gloeoactinium G. M. Smith 1926

Gloeotaenium Hansgirg 1890

Colony spherical, ellipsoid, or quadrangular-ovate, composed of two, four, or eight
spherical, ellipsoid or flattened cells, cruciately arranged  if four! within the old
mother cell wall; cells separated in the colony by dark-colored  black! masses impreg-
nated with calcium carbonate; cell walls thick; chloroplast massive, shape indistinct,
with or withcut a pyrenoid.
Gioeotaenium loitlesbergerianum Hansgirg Fig. 184

Characters as for the genus; ceBs 20 to 30» in diameter; two-eel ed colonies 22
to 40» x 40 to 70», Your-celled colonies 40 to 70» x 40 to 80».

Fox on Felee, Haunck, Fisher, E, Harbor.
Tilt'any �934! stated that this alga had not been seen until 1933 when it was in

many collections. During the past twenty years it has rarely been found.

Kirchneriella Schmidle 1893

Cells fre:-floating, arcuate, lunate, attenuate or subcylindrical, often twisted, apices
often nearly touching, loosely arranged in a wide gelatinous envelope; chloroplast
single, parietal along the convex wall of the cell, with one pyrenoid, sometimes with
none.
Kirchneriella contorta  Schmidle! Bohlin Fig. 185

Colony rarely more than 16 cells; cells cylindrical, arcuate or spiral, with acute
or rounded ends; chloroplast covering entire cell walt, without a pyrenoid; cells 0.7 to
2» x 8 to 14»; colonies up to 60»,

Squaw, 'I'erwilliger, Haunck, Fisher, Smith, E. Harbor.
Kirchneriella elongate G. M, Smith Fig. 186

Colony with s homogeneous, gelatinous sheath, cells eight to ten; cells elongate,
ends rounded, irregularly twisted and entwined; chloroplast single, parietal, no pyre-
noids; cells 3» x 14 to 20».

E. Hartx r.

K irchneriefla lunaris  Kirch.! Moebius Fig. 187
Colony composed of numerous cells; cells crescent-shaped, bluntly pointed, irregu-

larly in groups of four to eight; chloroplast nearly entire, one pyrenoid; cells 3 to 8»
x 6 to 15»; colonies up to 250» in d ameter.

Squaw, Terwi ligcr, Wehrle, Haunck, Smith, Middle Isl., Kelleys N. dock.

Kirchneriella Iunaris  Kirch.! Moebius var. dianae Bohlin Fig. 188
Cell apic s curved, pointed, and almost touching; cells 3 to 5» x 10 to 21».
Squaw, Haunck.

Kirchneriella lunsris  Kireh.! 1Koebius var. irregulsris G, M. Smith
Apices of cells twisted; cells 4 to 6» x 6 to 13».
Terwilliger, Squaw, Wehrle.

Fig, 189

Cells narrowly ovate-cuneate, apposed at their bases in radiating groups of two
or four; several such groups peripherally located in a wide, homogeneous, gelatinous
envelope; cells with long axes radiating from a common center, the narrow and acute
ends directed outward, chloroplast laminate and parietal, or completely filling the cell,
without a pyj enoid.
Gloeoactinium limneticum G. M. Smith Fig. 183

Characters as for the genus; cells 1.5 to 2.6r x 3.5 to 7.5»; colonies 26 to 45»
in diameter.

Terwilliger, N. Bass dock.



Kirchneriella obesa  W. West! Schmidle Fig. 190
Cells flattened, outer side strongly convex to nearly circular, inner sides parallel,

apices rounded, chloroplast nearly filling the cell, one pyrenoid; cells 3 to S«x 6 to 16«.
Distri!>ution general.

Kirchnerie la obesa  W. West! Schmidle var. aperta  Teiling! Brunnthaler Fig. 191
Chars. ters as for the species except the apices of the <ell are bluntly rounded, and

the inner s.des V-shaped; cells 6 to 12m in diameter.
Terwilliger, Haunck, Wehrle, Smith.

Kirchneriella obesa  W. West! Schmidle var. major  Bernard! G. M. Smith Fig. 192
Chars ters as for the species except that the inner sides are curved; cells 3 to 5><

x 8 to 24>.
Tenvi:liger, Haunck, Smith, Middle Isl.

Kirchnerie !a subsolitaria G, S. West Fig. 193
Colony with usually f'our crescent-shaped cells within the old mother cell wall;

cell apices bluntly rounded, not tapering; cells 2.5 to 3.5>>< x 5 to 6.5«.
Terwi liger, Haunck,

Lagerheimia Chodat 1895

Cells �olitary, free-floating, ovoid, ellipsoid, or «itriform, with a firm wall bearing
long, tapering, needle-like setae located at the polar or at the equatorial region; chloro-
plasts one lo four, parietal, laminate, with or without pyrenoids.
Lagerheimia ciliata  Lager.! Chodat Fig. 194

Cells oblong-ovoid, with three to eight setae at each pole; cells without setae 6
to 18> x 10 to 21< .

Terwi liger, Squaw, Haunck.
Lagerheimia citriformis  Snow! G, 1Yl. Smith Fig, 195

Cells '.emon-shaped, with four to eight setae at each pole; chloroplast single, one
pyrenoid; i ella without setae 8 to 20< x 13 to 26>; cetae 25 to 60m,

Squa«, Wehrle, Haunck, open lake.
Lagerheimia citriformis  Snow! G. M. Smith var. paucispina Tiffany & Ahlstrorn

Fig. 1o6
Chars.ters as for the type except with two to four setae at each pole; cells without

sctae 8 to <>«x l0 to 14m,
Gibraltar, open lake.

Lagerheimia genevensis Chodat var. subglobosa  Lemm,! Chodat Fig, 197
Cells broadly ellipsoid to subglobose with four seta«, one on each side of each

apex; cells without setae 4 to 5.5«x 5 to 9«; setae 10 to l3« long.
Terwi liger,

Lagerheimia longiseta  Lernm.! Prints Fig, 198
Cells < llipsoid with four to ten setae near each pole; cells without setae 5 to 8>< x

9 to 13m, setae 40 to 55>< long.
Gibraltar, Terwilliger, Wehrle, Haunck,

Lagerheimia longiseta  E.emm,! Pr ntz var. major G, M, Smith Fig. 199
Charac ters as for the type except ccBs large, cells without setae 12 to 25>< x 15 to

37«; setae $0 to 60>< long.
Terwi:liger, Squaw, Wehrle, Haunck, Smith.

I.agerhcimia quadriseta  Lemm.! G, M. Smith Fig. 200
Cells < vate with two long, diverging setae inserted just below the poles; chloroplast

single, one pyrenoid; cells «ithout setae 4 to 6.5> x 7.5 to '12s; setse 17.5 to 23<.
Op< n lake,

Lagerheimia subsalsa Lemmerrnann Fig. 201
Cel!s ovoid «ith two to four sctae at each pol<; chloroplast single, one pyrenoid;

cells without setae 2.5 to gw x 5 to 12>; setae 7.5 t<> 26< long,
Squaw, Starve.

E.agerheimia wratislawiensis S< hroeder Fig, 202
Cells ovoid to nearly ellipsoid with four tube< «ula e-base setae, one seta at each

pole and one on each side at the equator; chloroplast single, with or without a pyre-
noid; cells without setae 3 to 7«x 10 tn 14«; seta< 14 to 26>< long.

EEaun<.k, Fisher, Wehrle,
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Nephrocytium Naegeh 1849

Colonial; colony of 2 to 16 cells enclosed in a persistent, well-defined mother cell
wall, sometinies with daughter colonies adhering into compound colonies; cells ovoid,
reniform, oblong, or oblong-ellipsoid; chloroplast at first a < urved plate, later diifuse,
one pyrenoid.
Nephrocytium agardhianum Naegeli Fig, 203

Cells reniform or nearly so with rounded ends, arranged spirally within the
mother cell wall; cells 2 to 13< x 6 to 28<,

Terwilliger, Fisher, Kelleys, Catawba.
Nephrocytium limneticum  G, Vf. Smith! G. M. S<nith Fig. 204

Cells elongate-cylindrical to nearly reniform, apices broadly rounded', mother cell
wall gelatinized and not persistent as a distinct membrane; cells 4 to 6«x 10 to 15«.

Squaw, 'l'erwilliger, Wehrle.
Nephrocytium lunatum W. West Fig. 205

Cells crescent-shaped, apices bluntly pointed, concave side directed inward; cells
4 to 7«x 1,4 t > 18«,

Kelleys.
Nephrocytiuin obesum W. 4c G, S. West Fig. 206

Colony broadly ovate, surface shallowly serobieulate with two to four cells; cells
broadly ovat to hemispherical, poles broadly rounded, one margin strongly convex,
the other concave or straight; chloroplast massive, reticulate  ?!; cells 12 to 19«x
32 to 34<.

Kelleys <.eep quarry.

Oocystis Naegeli 1855

Unicellu ar or colonial; colony of 2 to 16 cells enclosed by a swollen and partially
gelatinized o d mother cell wall, soinetimes with several successive generations within
the old membrane; cells ovoid, ellipsoid, or subcylindrical, poles rounded or with a
nodular thicl ening; chloroplasts one to many, parietal, discoid, stellate or reticulate,
with one pyr< noid in each chloroplast, or sometimes b<cking.
Oocystis borgei Snow Fig. 207

Cells solitary or in a colony of two to eight cells; cells broadly ellipsoid, poles
rounded, without polar nodules; chloroplasts one to four, parietal, laminate, each
with one pyr< noid; cells 9 to 13< x 9 to 17< .

Distribution go<<eral.
Oocystis erassa Wittrock Fig, 208

Cells solitary or in a colony of two to eight cells; cells ovoid, poles rounded with
polar nodule, chloroplasts four to ten, parietal, discoid, or angular, each usually with
a pyrenoid; cells 10 to 20a x 14 to 26«.

Terwilliger, Squaw, Wehrle, Smith,
Oocystis elliptica W, West Fig. 209

Colony cf four to eight cells, rarely solitary; cells oblong-ellipsoid. without polar
nodules; chloroplasts 10 to 20, parietal, discoid; cells 11 to 12.5«x 20 to 25<.

Squaw, 'l erwilliger, Wehrle, open lake.
Oocystis eremosphaeria G. Vf, Smith Fig. 210

Solitary or in a colony of two to four cells; cells ovoid, with conspicuous polar
nodules; chloroplasts 40 to 60, parietal, lenticular, «ach with one pyrenoid; cells 17
to 31«x 21 tr 45«.

Terwilliger, Squaw,
Oocystis lacustris Chodat Fig. 211

Colony of two to eight cells, rarely solitary; cells ellipsoid to nearly fusiform, ends
pointed, without nodules; chloroplasts one to thre<, parietal, laininste, or discoid,
with or withcut one pyrenoid; cells 8 to 22s x 14 to 32<'.

Squaw, Terwilliger, Hsunck, Wehrle, Smith, Fisher, open lake.
Oocystis parve W. 4 G. S. West Fig. 212

Solitary or in a colony of two to eight eel]s; cells broadly fusiform to elliptic, with
pointed ends, without nodules; chloroplasts one to three, parietal, laminate to dis<oid,
sometimes with pyrenoids; cells 4 to 7«x 6 to 1"< .

Squaw, Terwilliger, Haunck, Wehrle, Smith.



Oocystis pusilla Hansgirg Fig. 213
So!it«ry or in a colony of two to eight cells; cells cylindric-elliptical, poles broadly

rounded, without polar nodules; chloroplasts two to three, parietal, laminate, usually
without pyrenoids; cells 4.6 to 6.6< x 8 to 12<,

Terwilliger, Squaw, Haunck, Smith,
Oocystis solitaria Wittrock Fig. 214

Usually solitary, sometimes in a colony of two to eight cells; cells ovoid to ellipsoid,
with conspicuous polar nodules; chloroplasts 12 to 25, parietal, discoid, or polygonal,
usuaBy with a pyrenoid; cells 7 to 10< X 14 to 35s,

Gibraltar, Terwilliger, Squaw.
Oocystis submarina Lagerheim Fig. 215

Solitary, or more often in a colony of 2 to 16 cells; cells oblong-cylindrical, narrowed
at the pcles, each with a polar nodule; chloroplasts one to two, laminate, parietal,
with one pyrenoid; cells 3 to 9«x 7 to 20«.

Terwilliger, Squaw, Hatchery, Gibraltar, open lake.

Pachycladon G. M. Smith 1924
Cells solitary, spherical, with a delicate cell wall devoid of gelatinous envelope;

cell wall vith four quadrately or rarely pyramidately arranged spines which are stout,
blunt, an8 often apically bifurcate; chloroplast single, cup-shaped, parietal, nearly
filling the eel!, one pyrenoid,
Pachycladon umbrinns G. M. Smith Fig, 216

Characters as for the genus; cells 8.5 to 12.5+ in diameter; spines 2.5 to 3.75«at
base, 1.2v at apex, and 35 to 50« long.

Haunck, Stnith,

Planktosphaeria G. M. Smith 1!	8
Cells spherical, at first solitary, later irregularly distributed within a <opious,

homogeneous, hyaline, gelatinous envelope; mature cells with several parietal, angular
discs, each with one pyrenoid.
Planktosphaeria gelatinosa G. M. Smith Fig. 217

Characters as for the genus; cells 4.5 to 2Fi« in diameter; colonies up to 150«
in diameter.

Terw 1li ger.

Polyedriopsis Schmidle 1900
Cells solitary, tetragonal, pyramidate, or somewhat cruciate, angles truncate,

with thre<. to ten long, hyaline, tapering setae; chloroplast parietal, plate-like, covering
most of the cell wall, with one pyrenoid.
Polyedriopsis quadrispina G, M, Smith Fig. 218

Cells rectangular in front view, compressed, with slightly rounded corners, each
corner with a single stout spine; chloroplast cup-shaped, with a single, conspicuous
pyrenoid; cells without spines 5 to 7.5« in diameter, with spines 32 to 44« in diameter.

Smith.
Polyedriopsis spinulosa Schrnidle Fig. 219

Characters as for the genus; cefls without spines 12 to 25> in diameter; spines
I'7 to 40m long.

Terw lliger, Haunck, Wchrle, Smith.
Polyedr<o osis spinulosa Scbmidle var, excavate I Plsyf.! G. N. Smith Fig. 220

Angl<s of <elis more funded, sides deeply <.nncave; <elis without spines 15 to 22'
in diamct< r; spines 17 to 40'< long,

Wchrle, Haunck, Smith.

Quadrigula Prints 1915
Colonial, free-floating; colony composed of 2-8 -16! cells, gelatinous matrix, ellip-

soid, hyaline, homogeneous; cells fusifortn, elongate-cylindrical, straight or slight!y
curved, apices acute, lying in parallel groups with long axes parallel to that of the
colony; chloroplast single, covering most of the cell wall, with or without pyrenoids,
Quadrigula chodati  Tann.-Full.! G. M. Smith Fig. 221

Cells long, fusiform, acute or lunate; chloroplast parietal, plate-like, with a median
notch, with two pyrenoids; cells 3.5 to 7e x 30 to 806,

Te r w ill i ger,
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Quadrigala closterioides  Bohlin! Printz Fig. 222
Cells cylindrical, straight, with one margin slightly curved, ends tapering to

sharply rounded apices; chloroplast parietal, covering most of the cell wall, with a
median notcl: and one pyrenoid; cells 3 to 6v x 22 to 45~,

Squaw, Haunek, Smith, open lake,
Quadrigula lacustris  Chodat! G. M. Smith Fig. 223

Colony fusiform; cells fusiform, straight, tapering to blunt points; chloroplast
parietal, plaie-like, without a median notch, with one pyrenoid; cells 3 to 5v x 20 to 25m,

Kelleys.

Radiococcus Schmidle 1902
Colonial. free-tioating; envelope an ovate or rounded gelatinous matrix with

radially arranged fibrillar, ungelatinized remains of the old mother cell walls; cells
globose, arranged tetrahedrally in the colonial matrix; chloroplast cup-shaped, parietal,
with one pyrenoid.

Radiococcus nimbatus  dc Wildm,! Schmidle Fig. 224
Characters as for the genus; cells 10 to 134 in diameter.
Kelleys deep quarry,

Schroederia Lemmermann 1898

Unicellular, acicular, fusiform, one apex produced into a long, fine, tapering seta
and the other apex tapering into a slightly broader seta which may be bifurcate or
ending in a disc.

Schroederia setigera  Schroed.! Lemmerman Fig. 225
Characters as for the genus; cells without spines 2.5 to 10' x 22,5 to 62.6>; spines

13 to 45m long.
Terwilliger, Wehrle, Smith, N. Bass dock, open lake.

Selenastrum Reinsch 1867

Cells arc uate to lunate, attenuate, the convex surfaces apposed into aggregates of
4 to 16 cells or more, without a gelatinous envelope; chloroplast single, parietal,
against the convex wall, usually with one pyrenoid.
Selenastrum bibraianum Reinsch Fig. 226

Colony spherical to ovoid, 4 to 16 or more cells; cells crescent- to sickle-shaped,
convex surfaces mostly toward center of colony; cells 6 to 8s x 20 te 38>, 6 to 25m
between apices.

Terwilliger, Squaw, Haunck, Wehrle, Kelleys, open lake.
Selenastrum bibraianum Reinsch var. gracBe  Reinsch! Tiffany k. Ahlstrom Fig. 227

Characters as for the type; cells 3 to 6w x 15 to 30'.
Terwilliger, Squaw, Haunck, Wehrle, Smith.

Selenastrum minutum  Naeg.! Collins Fig. 228
Colony in plankton; cells irregularly arranged in a soft, mucilaginous matrix,

crescent-shape, poles bluntly pointed; cells 3 to 3.5v in diameter, 6 to 8s between apices.
Put-in-Bay Harbor.

Selenastrum westii G. M, Smith Fig. 229
Colony small, composed of 2 to 8  -16! cells, cells arranged irregularly with

convex sides apposed; cells lunate to arcuate, not sickle-shaped; cells 1.6 to 2.5y x
15 to 18m between apices.

Terwilliger, Hatchery, Haunck.

Tetraedron Kuetzing 1845

Cells sol tary, tlat and triangular, quadrangular, or polygonal, or polyhedral, with
angles simpl< or produced into simple or furcate spines; wall smooth or not; chloro-
plasts one to many, parietal discs or plates, pyrenoids usually present.
Tctraedron arthrodesmiforme  G. S. West! Woloszynska Fig. 230

Cells quadrate, two sides subparallcl and other two sides deeply constricted, a
spine on eacl' of the four angles; cells without processes 16 to 22m in diameter, length
with spines up to 56+.

Smith.
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Tetraedron arthrodesmiforme  G, S, West! Woloszynska var. contorta Woloszynska
Fig. 231

Cells with the four arms variously twisted; cells with processes 20 to 50«x 32
to 60><, eacl spine at base 5 to 88.

Smith.
Tetraedron caudatum  Corda! Hansgirg Fig. 232

Cells flat, five-sided, one side deeply incised and four concave, spines parallel
to the flat sides of the cell; cells 6 to 22r< in diameter; spines 1 to 3.5» long.

Squaw, Terwilliger, Wehrle, Smith, Buckeye.
Tetraedron caudatum  Corda! Hansgirg var, longispinum Lemrnerrnann Fig. 233

Spines longer than in type, not parallel with flat side of cell; cells without
spines 8 tc 18e in diameter; spines 3 to 8>< long.

Wehri<., Smith.
Tetrsedron enorme  Ralfs! Hansgirg Fig. 234

Cells irregularly tet ahedric, angles produced into usually bilobed and short-
spined processes; cells 25 to 45>< in diameter.

Terwilliger, Squaw, Fisher.
Tetraedron gracile  Reinsch! Hansgirg Fig. 235

Cells flat, rectangular, with narrow branched processes at the angles; cells with-
out processes 15 to 30>< in diameter, with processes 35 to 80«.

Wehrbr> Smith.
Tetraedror> hastatum  Reinsch! Hansgirg Fig. 236

Cells pyramidate, angles produced into long, tapering, unbranched, somewhat
concave processes with two or three short spines at each tip; cells with processes 28
to 36r< in diameter.

Haunck, Wehrle, Smith.
Tetraedror> hastatum  Reinsch! Hansgirg var. pslatinum  Schmidle! Lemmermann

Fig. 237
Cells with angles produced into non-tapering, unbranched processes with three

short spin< s at each apex; cells without processes 4 to 14« in diameter.
Terwilliger, Haunck, Smith.

Tetraedror incus  Teiling! G. M. Smith Fig. 238
Cells tetragonal, flat or pyramidate, sides slightly concave, each angle produced

into a short spine; cells without spines 13 to 18> in diameter, spines 7 to 8s long.
Terwilliger, Wehrle, Haunck, Smith.

Tetraedror incus  Teiling! G. M, Smith var. irregulare G. M. Smith Fig. 230
Cells <ruciately twisted, spines straight to twisted; cells without spines 10 to 17><

in diamete>, spines 10 to 20r< long.
Squaw, Haunck.

Tetraedror, limneticum Borge Fig. 240
Cells uetragonal, pyramidal, the angles dichotomously branched and terminating

in two or three short spines; cells with processes 45 to 85>< in diameter, processes 8
to 12> ir> diameter at the base.

Wehrl, Terwilliger.
Tetraedror lobulatum  Naeg.! Hansgirg Fig. 241

Cells >etragonal, flat or pyramidate, with concave sides, and one to two short,
dichotomous, usually spineless processes at the angles; cells without processes 30 to
40>< in diameter.

Terwil liger, Wehrle.
Tetraedcor lobulatum  Naeg.! Hansgirg var. polyfurcatum G. M. Smith Fig. 242

Cell u ith tapering and three to five times dichotomously branching processes,
the extrerr.e tips ending in two or three very small spines; cells without processes
15 to 25><, with processes 35 to 70>< in diameter.

Terwilliger, Smith.
Tetraedror minimum  A. Br.! Hansgirg Fig. 243

Cells quadrate or oblong-quadrate, with concave sides and slightly rounded
angles; si<ie view fusiform-elliptic; wall smooth or granulate; cells 5 to 8s thick,
6 to 20s long.

Distribution general.
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Tetraedrou muticum  A, Br,! Hansgirg Fig. 244
Cells triangular, with concave sides, angles truncate and rounded; cells 5 to 8»

thick, 8,5 to lfi» long.
Squaw, Wehrlc, Smith.

Tetraedron pentraedricum W. & G, S. West Fig. 245
Cells fivii-angled, four angles in one plane, the angles subacute, each with a

short curved spine; cells without spines 5.5 to 14», v ith spines 9 to 20»,
Squaw,

Tetraedrou riigulare Kuetzing Fig, 246
Cells tetragonal, pyramidal, sides convex, straight, or concave, ea<h angle with

a short, blunt spine; cells with spines 14 to 45» in diameter.
Terwilligiir, Haunck, Wehrle, Smith, E, Harbor.

Tetraedron regulare Kuetzing var. torsum Turner Fig. 24'7
The two cell halves are cruciately arranged, cells 25 to 40» in diameter.
Wehrle, Smith,

Tetraedron smithii  G. M. Smith! Tiffany Fig. 248
Cells strcngly angled, sides convex, angles usually in two planes <if three each,

each with a stout spine at the apex; cells without processes 10 to 12», with processes
20 to 25».

Wehrle.
Tetraedron trigonum  Naeg.! Hansgirg Fig. 249

Cells triangular, flat, sides concave or rarely straight, angles with a single,
stout spine; c lls without spines 20 to 80» in diameter. spines 8 to 10» long.

Terwilligiir, Squaw, Wehrle, Haunck, Smith, Fisher.
Tetraedron trigonum  Naeg.! Hansgirg var. gracile  Reinschi De Toni Fig. 250

Cells flat, triangular, sides very concave; cells 0 to IO» thick, 28 to 50» broad.
Terwilligiir, Wehrle, Haunck, Smith.

Tetraedron trigonunr  Naeg.! Hansgirg var, papilliferum  Schroed.! Lemmermann

Fig. 251
Cells with a small wart at. each corner; wall smooth or granulate; cells 5 to 9»

thick, 10 to 15» broad.
Squaw, F sher.

'1'etraedron tumidulum  Rein sch! Hansgir8 Fig. 252
Cells tetragonal, with concave sides and broadly rounded angles; cells 20 to 60»

in diameter.
Terwi R ig< r, Wehrle, H au nck, Smith.

Treubaria Bernard 1908
Cells solitary, free-floating, three- to eight-angled, pyrarnidate to quadrate, sides

concave or straight, angles broadly rounded, each with a single, stout, hyaline spine
that gradualli tapers or has subparallel sides and terminates abruptly into a sharp
point; chloroplasts one to four, parietal, cup-shaped or massive and completely fill-
ing the cell, with one to four pyrenoids.
Treubaria crassispina G. M. Smith Fig. 253

Spines stout, with subparallel margins; cells without spines 12 to 15», with
spines 100 to 115» in diameter; spines 45 to 60» long, 4 to 6» broad at the base.

Terwil3ig< r.
Treubaria var ia Tiffany &. Ahlstrom Fig, 254

Spines br oad at the base and tapering toward the apex; cells without spines
8 to 19», wit'n spines 48 to 89» in diameter; spines �0-! 25 to 88» long, 8 to 6»
broad at base.

Terwillig< r, Squaw, Haunck, Wehrle, Smith.

Trochiscia Kuetzing 1888
Cells free-floating or subaerial, spherical or nearly so, solitary or aggregated;

walls thi<k, variously ornamented with reticulstions. warts, or spines, or smooth;
chloroplasts one to several, parietal, each with a pyrenoid.
'I'rochiscia aspera  Reinsch! Hansgirg Fig. 255

Cells soli tary, spherical, f ree-floating; wall with evenly distributed verrucose
warts; chloroplssts severs], discoid; cells 13,5 to 29» in diameter.

E. Harbor.



Trochiscia reticularis  Reinsch! Hansgirg Fig. 266
Cells solitary, spherical, free-floating; wall reticulate; cells 24 to 32» in diameter.
Ter'«illiger.

Westella de Wilde mann 1897

Colcny globose, free-floating, composed of numerous cells grouped into fours or
eights; each group loosely connected by the non-gelatinizing remnants of the o]d
mother cell wall; chloroplast cup-shaped and parietal, or filling the cell, with or
without a pyrenoid.
Westella botryoides  W, West! de Wildemann Fig, 257

Cells spherical, pyramidately or quadrately grouped in fours, remains of old
mother cell walls evident; chloroplast cup-shaped, pyrenoid may be present; cells
3 to 9r in diameter.

Dist ribution general.
Westella botryoides  W. West! de Wildemann var. major G. M. Smith Fig. 268

Cells larger than in type; cells 8 to 13» in diameter.
Ter «illiger.

Westelia linearis G. M. Smith Fig. 269
Cells in groups of four, arranged in a linear series, remnants of old mother cell

wall inconspicuous; cells 3 to 6» in diameter.
Squaw, TerwiBiger, Haunck, Wehrle, Pelee, E. Harbor, open lake.

Family S cene desmaceae

Actiaastrum Lagerheim 1882

Colcnial, free-floating, composed of 4 to 16 cells that radiate from a common
center, svithout colonial envelope; cells truncate-fusiform, oblong, or narrowly ovoid;
chloroplast parietal, laminate, nearly as long as the cell, usually with one pyrenoid.
Actinas rum gracillimum G. M. Smith Fig. 260

Cells elongate-cylindric, tapering slightly tn truncate apices, seven to ten times
!onger than broad; cells 1,75 to 3» x 14 to 21».

Squaw, Terwilliger, Hatchery, Haunck, N. Bass dock, open lake.
Actinasi rum hantzschii Lagerheim Fig. 261

Cells ovoid or fusiform-cylindric with truncate apices, three to six times longer
than bread; chloroplast single, one pyrenoid; cells 3 to 6» x 10 to 26».

Dist ribution general.
Actinasirum hautzschii Lagerheim var, fluviatile Schroeder Fig. 262

Characters as for the species except that the apices are sharply pointed; cells
1.6 to 6» x 16 to 32».

Ter-«illigcr, Squaw, Haunck, Kellcys N. dock.

Coronastrum Thompson 1988

"Ce'.Is pyriform or globose, 3.3 to 3,6» in diameter, each containing one parietal
chloroplast and one pyrenoid; coenobia composed of 4 cells arranged in a flat plate
at the angles of a square, remote from one another but connected by strands of ceIl-
wall substance; each cell bearing a scale-like fragment of mother-cell wall. Four to
16 coenobia may be united by strands of cell-wall substance, each coenobium attached
to corners of a square, but with the plane of each coenobium at right angles to the
plane of the colony as a whole [Thompson, 1938]."
Coronasirum aestivale Thompson Fig. 263

Characters as for the genus.
Haunck.

Crucigenla Ivor ren 1830

Colcnies of four cells or multiples of four in a more or less conspicuous gelatinous
envelope, forming a flat or slightly curved plate; cells flat, appearing ovoid, angular
or semicircuIar in front view; quadrately arranged with a quadrate or rhomboid space
in the <enter; cell wall smooth; chloroplasts one to four, parietal, cup-shaped or
plate-lik», with or without a pyrenoid.
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Crucigenia alternans G. M. Smith Fig. 264
Cells ovoid with broadly rounded apices, alternately arranged and in contact

at the center, without a single central open space, embedded in a gelatinous envelope;
chloroplast parieta], laminate, longitudinally adjacent to the outer faces of the cells,
with or without a pyrenoid; cells 5 to 7» x 6.5 to 11.5».

Terwi]]]ger, H aunck.
Crucigenia apicnlsta  Lemm.! Schmidle Fig. 265

Colony of four cells, or often in multiples and somewhat irregular; cells ovoid
to triangula!, with a short conical projection at the free apex and one at the base
away from the center of the eoenobium; chloroplasts one to four, each with a
pyrenoid; cells 3 to 7» x 5 to 10».

Terwi]liter, Squaw, Wehrle, Smith.
Crucigenia apiculata  Lemm,! Schmidle var. eriensis Tiffany d: Ah]strum Fig. 266

Cells e]ongate, somewhat lunate, free ends truncate, base and median part of
inner sides in contact�. apices free; cells 3 to 5» x 6 to 10».

Terwilliger, Squaw, Wehrle.
Crttcigenia apiculata  Lemm.! Schmidle var. truncata  G. N. Smith! Ahlstrom 4e

Tiffany Fig. 267
Cells elcngate to ovoid, free ends truncate, bases and median parts of cells in

mutual contact; apices and outer cell faces free; chloroplasts one to four, without
pyrenoids; cells 4 to 6» x 6 to 10»,

Ter will ii;er.
Crucigenia f nestrata Schmidle Fig. 268

Cells four, trapezoida], arranged about a quadrate opening; outer free walls
long and convex, free angles sharply rounded; inner free walls straight or slightly
convex; cells 3 to 5» x 5 to 12».

Gibralta r.

Crucigenia h regularis Wille Fig. 269
Ce]is four or in multiples of four, ovoid, with cells in contact at sides and poles,

not in quadrangular formation, central space not quadrate; chloroplasts one to four,
parietal, with or without a pyrenoid; cells 4 to 9» x 6 to 14».

Squaw, Terwilliger, Haunck, open lake.
Crucigenia lauterbornei Schmidle Fig. 270

Cells four or multiples of four, flat, subhemispherica], the inner free wall straight,
the outer strongly convex, in contact at the apices only; central opening quadrate;
chloroplast s ngle, with one pyrenoid; cells 4,5 to 9» x 8 to 15».

Squaw, Terwil]iger, Hatchery, Smith.
Crucigenia quadrate Morren Fig. 271

Cells four or multip]es of tour, nearly triangular, cruciately arranged, central
space very small or lacking, lateral walls straight; cell wall smooth or with one to
six small, knob-like projections; cells 2.5 to 6» x 3 to 7».

Squaw, Terwilliger, Hatchery, Smith, open lake.
Crucigenia rectangularis  A. Br.! Gay Fig, 272

Cells four, commonly in multiples of four, ovoid to e]ongate-ovoid, regularly
arranged about, a small central rectangular opening; chloroplasts one to four, each
with one pyre noid; cells 4 to 7» x 5 to 10».

Squaw, 'l'erwilliger, open ]eke,

Crucigenia tetrapedia  Kirch.! W. I G. S. West Fig. 273
Cells four, commonly in multiples of four, triangular and erueiately arranged

about a small central opening, angles acutely rounded; chloroplast single, with one
pyrenoid; ce].s 5 to 10» in diameter.

Smith, E. Harbor.

Errerella Cour sd li	;l

Colonial, with 4 to 256 cells arranged in pyramids] units of four cells each, form-
ing a pyramidate colony; cells pherica], each with one long spine, interior cells
of colony free uently spineless,
Errerella bornhemiensis Conrad Fig. 274

Characters as for the genus; cells 3 to 6» in diameter, spines 22 to 100» long.
Terwilliger, Squaw, Smith, Put-in-Bay Harbor.



Micractinium Fresenius 1858
Color ial, free-floating, 4 to 32 cells quadrately or tetrahedrically arranged; cells

spherical to broadly ellipsoid; cell wall with one or more setae on the free surface,
setae not basily thickened; chloroplast single, parietal, cup-shaped. with one pyrenoid.
Micractinium eriense Tiffany k Ahlstrom Fig. 275

Cells spherical, with 8 to 13 setae; cells 7 to 10~ in diameter, setae 20 to 35' long,
Terwilliger, Squaw, Haunck, Wehrle, Smith.

Micractinium pusillum Fresenius Fig. 276
CeBs spherical, quadrately or pyramidately arranged, with one to five setae;

cells 3 to 7v in diameter, setae 20 to 35m long.
Terwilliger, Squaw, Haunck, Wehrle, Smith, Kelleys X. dock.

Micractinium pnsi!!urn Fresenius var. elegans G, M. Smith Fig. 277
Characters as for the species except cells with five to seven setae.
Terwilliger, Squaw, Haunck, Wchrle, Smith.

Micractiuium pusillum Fresenius var. longisetum Tiffany 4t Ahlstrom Fig. 278
Characters as for the species except cel!s are larger with five to eight longer

setae; cel:s 6 to 8y in diameter, setae up to 65m long.
Mouth of the Maumee River,
This form is not from the survey area but was reported by' Tiffany �934!.

Mlcractinium quadrisetum  Lemm.! G. M. Smith Fig, 279
Cells ovoid with one to four setae; cells 4 to 7s x 8 to 10@, setae 23 to 40@ long.
Squaw, Terwilliger, Haunek.

Pectodictyon Taft 1945
Colony is a cubical, gelatinous mesh with a single cell at each angle of the cube,

each cell capable of giving rise to a new cubical colony which may remain attached
at the angle of the parent. mesh; cells globose; chloroplast single, parietal, cup-
shaped with one pyrenoid.
Pectodictyou cubieum Taft Fig. 280

Characters as for the genus; mature cells 6 to 8p in diameter; eight celled
cubes up oo 40@ in diameter.

Kelleys deep quarry,

Sceuedesmus Meyen 1829
Coenobia generally plates of 2 to 32 cells in multiples of two, either side by

side in a single series, or in a double row with the cells a]tetnating; cells ellipsoid,
fusiform, oblong, ovoid or crescent-shaped; cell walls smooth, or ornamented with
spines, teeth or ridges; chloroplast a single, parietal plate, often covering most
of the cell wall and sometimes with a median lateza! notch, one pyrenoid.
Scenedesmus abundaus  Kireh,! Chodat Fig, 281

Cells ovoid to oblong-ellipsoid, in series of four; terminal cells with polar
spines and one or two spines on the lateral wall; inner cells with or without spines
at each pole; cells 4 to 7y x 7 to 12'.

Squaw, Terwilliger, Wehrle, Starve, Catawba, F.. Harbor.
Scenedesmus acuminatus  Lagerh,! Chodat Fig, 282

Coenobia curved; cells usually four, fusiform, arcuate or lunate, with pointed
ends; cell wall smooth, without spines; cells 3 to 7u x 30 to 40m.

Squaw, Terwilliger, Haunck, Wehrle, Smith, E. Harbor, open lake.
Sceuedesmus acutiformis Sehroeder Fig. 283

Cells in a single series of �-! 4  -8!, fusiform-elliptic; apices sharply pointed,
without spines or teeth; inner cells with one longitudinal ridge; terminal cells with
two to for r longitudinal ridges; cells 5 to 8a x 16 to 22m.

Squaw, Terwilliger, Haunck, Fisher, Wehrle, Catawba.
Sceuedesmus anomalus  G. M. Smith! Ahlstrom 0 Tiffany Fig, 284

Cells in pairs, cylindrical, arcuate, convex faces in contact, with polar spines
on most o.. all cells; chloroplast single with one pyrenoid.

Terwilliger.
Scenedesmus areuatus Lernmermann Fig. 285

Cells oblong-ovate or somewhat angular in a double row, forming a curved
coenobiuni; cel! wall smooth, without teeth or spines; cells 3 to 9v x 9 to 17m.

Squa v, open lake.



Fig. 286Scenedesmus arcuatus Lemmermsnn var. platydiscs G. M. Smith
Cells in a flat rather than curved plate; cells 4.5 to 7,5s X 8 to 17' .
Terwilliger, Squaw, Haunck, Wehrle, Smith, Fisher, Kelleys N. dock, Catawba.

Scenedesmus armatus  Chod,! G. M, Smith Fig, 287
Cells ov>id to oblong-ellipsoid; apices rounded, in a linear or subaltesnating

series; each side of cell with a longitudinal ridge; terminal cells with a long,
usually curved spine st each pole; cells 4 to 7> x 7 to 16! .

Squaw, '1'erwilliger, Wehrle, Smith, Catawba, E. Harbor.
Scenedesmus bernardii G. M. Smith Fig. 288

Cells fusiform, lunate or sigmoid, alternately arranged in a loose'ly connected
coenobium; spices acute; cell wafl smooth, without spines or teeth; cells 3 to 6s x 8
to 17>».

Smith, E. Harbor.
Scenedesmus bi jugs  Turp.! Lagerheim Fig. 289

Cells two to eight in a single series, oblong-ellipsoid to ovoid, with broadly
rounded ends; cell wall smooth, without teeth or spines; cells 4 to 7v x 7 to 18>.

Distribui.ion general.
Scenedesmus bijuga  Turp,! Lagerheim var. alternans  Reinsrh! Hansgirg Fig. 290

Characters as for the species except cells alternately arranged; sells 4 to 8» x
6 to 15>».

Squaw, Haunek, Wehrle, Fisher, Pelee, Catawba.
Scenedesmus bijuga  Turp,! Lagerheim var, flexuosos  Lemm.! Collins Fig. 291

Cells up to 32 in a single, sometimes twisted, series; cells 5 to 8> x 10 to 20s.
Squaw, 'erwi lliger, open lake.

S>cenedesmus bijuga  Turp,! Lagerheim var. major Tiffany E: Ahlstrom Fig. 292
Cells ovoid, irregularly and alternately arranged in a single row; cells 10 to

13>» x 15 to 2:.>».
Terwilliger, Squaw, Wehrle, Haunck.

Scenedesmus brasiliensis Bohlin Fig. 293
Cells cylindric to ovoid-ellipsoid, in a single series; apices with one to four

short teeth and with a median longitudinal ridge between the apices; cells 3 to 6> x
11 to 24m.

Squ aw, '..'er wi1 1ige r.
Scenedesmus carinstus  Lemm.! Chodat Fig, 294

Cells in a single series of four, fusiform, with n longitudinal ridge on each side
of the cell; each spice with two to three teeth; cells 6 to 9s x 15 to 17»».

Terwilliger, Squaw, Wehrle.
Scenedesmus denticulatus Lagerheim Fig. 295

Cells in a single series of four or eight, ovoid or ovoid-ellipsobl; apices with
one to four short teeth, walls otherwise smooth; cells 5 to 11s x 7 to 15>.

Squaw, '..'erwilliger, Haunsk, Smith, Kelleys N. do» k.
Scenedesmur dimorphus  Turp.! Kuetzing Fig, 296

Cells in a linear or alternating series of foui or eight, fusiform; inner cefls
straight, wi;h sharp apices; terminal cells lunate, with acute apices; cell wall
smooth, without teeth or spines; cells 2 to 5s x 18 to 23s,

Distribu;ion general.
Scenedesmus hystrix Lagerheim Fig. 297

Cells two to eight in a single series, oblong-cyliiidrical; apices blunt and conical;
cell wall covered with minute spines; cells 3 to 5» x 8 to 18>».

Squaw, Wehrle.
Scenedesmus incrsssstulus Bohlin var, mononae G. M. Smith Fig. 298

Cells srr all, slender, fusiform, subacute, in one or two series of four or eight;
median cells slightly curved; outer cells curved v ith free walls strongly convex,
cells 3 to 4.5v x 11 to 12>».

Mouth o: Maumee River.
This form does not rightfully belong in the survey area, though it was reported

hy Tiffany   934!.
Scenedesmus longus Meyen Fig. 299

Cefls two to eight in a single series, oblong-cylindric; apices broadly rounded,
with one or two sharp spines, those on the terminal cells longer; cells 4 t»> 58 X 8 to 11>»,

Terwilliger.
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Scenedesrnus obiiquus  Turp.! Kuetzing Fig. 300
Cells usually four or eight in a single series, fusiform; apices acute-spiculate;

cell sides in contact straight, free sides of terminal cells various; cell wall smoot'h,
without teeth or spines; cells 3 to 9r x 10 to 21».

Distr bution general.
Scenedesrnus opliensis P. Richter Fig. 301

Cells two to eight in a single series; inner cells naviculoid; free walls of
terminal ella convex, cells joined together in median portion only; inner cells with
a spine at one apex only, or without spines; terminal cells with a long spine at
each apex; cells 5 to 8» x 12 to 28».

Distribution general.
Scenedesrsus protuberans Fritsch & Rich Fig. 302

Cells in a single series of four, or rarely eight; internal cells cylindric, shorter
than the external cells; external cells fusiform with their free walls slightly tumid;
each apex with a long curved spine; cells with a longitudinal ridge on each side;
ceBs 6 to 7» x 25 to 34», spines 25 to 36» long.

Terwilliger, Squaw, Wehrle.
Scenedessrus quadricauda  Turp.! de Brebisson Fig. 303

Cells in a single series of two to eight, cylindric-ovoid, ends rounded; apices of
outer cells with a long curved spine; inner cells without spines, or with a small
papilla; cells 3.5 to 6» x 11 to 16», spines 10 to 12» long,

Distribution general.
Scenedesnrus quadricauda  Turp.! de Brebisson var. alternans G. M. Smith Fig, 304

Cells broadly ellipsoid, alternately arranged in a linear series, spines sometimes
lacking on certain cells; cells 2.5 to 5» x 5 to 7.5», spines 4 to 10».

Terwi lliger, Wehrle, Smith.
Scenedesmus quadricauda  Turp.! de Brebisson var. longispina  Chodat! G. M. Smith

Fig. 305
Cells ovoid-cylindric; cells 3.5 to 5» x 8 to 11», spines '7,5 to 10» long.
Squa ~.

Scenedesstus quadricauda  Turp.! de Brebisson var. maximus W. & G. S. West Fig. 306
Cells large, spines long; cells 9 to 11.5» x 27 to 36», spines 20 to 30» long.
Squa u, Terwiiliger.

Scenedesstus quadricauda  Turp.! de Brebisson vsr. quadrispina  Chodat! G. M. Smith
Fig 307

Cells broadly ovoid with short spines, usually recurved; cells 3.5 to 8» x 8.5 to
15», spines 2,5 to 5,5» long.

Squaw, Terwilliger, Haunck.
Scenedesstus quadricauda  Turp.! de Brebisson var. westii G, M, Smith Fig. 308

Cells broadly ovoid with medium length spines, strongly recurved; cells 4.5 to 8» x
16 to 22», spines 12 to 16» long.

Squaw, Catawba.
Scenedesmus wisconsincnsis  G. M. Smith! Chodat Fig. 309

Cells ellipsoid-fusiform, ranged parallel to one another in two planes, often
in groups of four; free margins concave, apposed margins convex; cells 4 to 6» x 12
to 15».

Haurck.

Tetrastrum Chodat 1895
Color ies of four cruciatcly arranged cells; cells triangular, inner faces straight

or conve>, outer faces straight, convex, or concave; outer margins of cells usually
with one or more spines or setae; chloroplasts one to four per cell, parietal, with
or without a pyrenoid.

This genus differs from Cruc genra by having marginal spines and by the
absence o.: multiple colonies.
Tetrastrurn glabrum  Roll! Ah!strum & Tiffany Fig. 310

Color y four-celled, with or without an. open central space, surrounded by a
delicate gelatinous envelope; cells angularly rounded or ovoid to broadly triangular,
inner fac=s straight, outer free faces rounded or convex, without spines; chloroplast
single, laminate, parietal, with or without a pyrenoid; cells 3 to 7» broad; coenobia
7 to 15» broad.

H aur ck, S rni th.
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Tetrastrum heteracanthum  Nordst.! Chodat Fig. 311
Colony four-celled, with or without a minute central opening; cells broadly

triangular to angularly rounded, with two  rarely one! setse, if two, then one is
shorter and more delicate than the other; chloroplast single, laminate, parietal,
with or without a pyrenoid; cells without setae 3 to 11.5+ in diameter, longer spine
8 to 24», shorter spine 1 to 9> .

Squaw, Hsunck, Smith.

Tetrsstrum stsurogeniaeforme  Schroeder! Lemmermann Fig. 312
Colony four-celled, without a distinct central opening; cells angularly rounded

or ovoid to broadly triangular, inner faces straight, outer faces rounded or convex
with one to six delicate setae on each free face; chloroplast single, laminate, parietal,
with or without s pyrenoid; cells 3 to 6s in diameter, setse less than the diameter
of the cell.

Terwillig:r, Squaw, Haunck.

Order Siphonales

The plants are macroscopic, branched siphonsceous tubes which msy or msy
not be transversely constricted at or between the branches. Fresh-water members
grow as submerged aquatic mats, or they may be terrestrial or nearly so. The
nuclei of the coenocyte lie in a thin cytoplasmic layer that surrounds the elongate
central vacuole. The chloroplasts are discoid, numerous, snd without pyrenoids. Re.
production is by skinetes, splsnospores, and oogsmous sexual reproduction,

Family Dichotomosiphonsceae

Dichotomosiphon Ernst 1902

Thallus s coarse, loosely entwined, felt-like or bushy mass on the bottom of
aquatic habitants, ar barely submerged along shorelines; filaments cocnocytic, dichot-
omously brarehed, transversely constricted at each dichotomy and less commonly
between brsn.hes; chloroplasts numerous, discoid, parietal, without pyrenoids; sexual
reproduction oogsmous, akinetes common.

Dichotomosiphon tuberosus  A. Braun! Ernst Fig. 313
Filaments 40 to 110» in diameter, up to 10 cm long; skinetes elongate snd

straight or curved snd clsvste, 200 to 400» x 500 to 50004; sntheridis and oogonis
at the ends o: ultimate branches; antheridia 35 to 50+ x 130 to 170»; oogonia globose,
290 to 320s in diameter; oospores of same shape, dark green, 250 to 280s in diameter.

Pelee, R. Harbor.

Order Zygncmatalcs

Plants ir, this order are either solitary, or unbranehed filaments without basal
or apical differentiation. Either type of plant body msy be sedentary or free-floating.
The filamentous forms often occur as floating mats. The cell walls are composed of
an inner cellulose layer, an outer pectic layer, snd s surrounding mucilaginous sheath.
The cells are uninucleste snd have axial stellate chloroplasts, There are one or more
pyrenoids in each chloroplast. There are no flagellate cells. Those that occur as
unicells often have bizarre shapes snd sculptured walls, The unicellular forms
multiply by "ell division, while the filamentous forms msy fragment. Asexual re-
production involves akinetes and aplsnospores. Sexual reproduction  conjugation! is
isogamous by amoeboid gsrnetes that pass through conjugation tubes between cells.

Family Zygnemstacesc

Mougeotia C. A. Agsrdh 1824

Filament.> simple, or rarely with one or two-celled branches, rhizoids common;
cells cyIindri<, length usually much greater than the diameter; chloroplssts one or
two axial plates, pyrenoids several, in a single row or scattered; zygotes usually
>n the conjugating tubes, cytoplasmic residues remaining in the gametsngia.
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Mougeotia cyanea Transeau Fig. 314
Vegetative cells �4-! 16 to 18  -20!r< x 160 to 200«; chlorop!ast occupying less

than one-half of the ce!l and with four to ten pyrenoids; zygote with long axis
parallel to filament, compressed-spheroidal, 30 to 40< x 38 to 48«; aplanospore sphe-
roida!, 30 xr 32< in diameter, both zygotes and aplanospores blue, walls finely punctate,
with a peripheral pectic layer 4 to 8r< thick,

Kelleys.

Mougeotia elegantula Wittrock Fig. 315
Vegetrtivc cells 3,5 to 4.5< X 50 to 135+; chloroplast with four to eight pyrenoids;

conjugating ceBs geniculate, sporangium adjoined by four cel!s; zygote cruciate-
quadrate, !8 to 24« in diameter, corners rounded, walls smooth.

Kel icy s.

Mougcotia genuf!exa  Di!lw.! Agardh Fig, 316
Vegetative cells 25 to 38<< x 50 to 225<<, often geniculate and not forming zygotes;

conjugation lateral or scalariform; sporangium adjoined by two cells; zygote quadrate-
ovoid to g.'obose, 30 to 40« in diameter, wa!ls brown, smooth.

Fisher, Haunck, E. Harbor, W. Harbor.

Mougeotia numruu!oides  Hass,! De Toni Fig. 317
Veget;<tive cells 8 to 16< x 32 to 160<, sporangium adjoined by two cells; chloro

plast with four pyrenoids; zygote globose to ovoid, 17 to 37r<  usually 22 to 32«! in
diameter, median wall brown, scrobiculate; aplanospore similar,

Kelleys,

Mougeotia sphaerocarpa Wollc Fig. 318
Vegetative cells 19 to 24<< x 60 to 240«, usually with four to six pyrenoids;

zygote in greatly enlarged conjugating tube or extending into one of the gametangia,
ovoid to srbg!obose, 36 to 40< x 40 to 55«, walls smooth, brown; aplanospore ovoid to
oblique! y o.roid, 24 to 30<< x 35 to 50«.

Haunck.

Mougeotia transeaui Collins Fig. 319
Vegetr<tive cel!s 10 to 18«X 50 to 250«, sporangium usually adjoined by three cells;

zygote sub lobose to nearly ovoid, 24 to 28'. x 26 to 36«; aplanospore obliquely ovoid
to trapezobi, 16 to 20«X 25 to 30«; spore wa!ls smooth

Gibraltar.

Tiifan;r �937! reported this species aS .Vo«geor<<r r<o abih» Hazaall, See TranSeau
�950! for synonymy.

Sirogonium Kuetzing 1843

Fi!«m< nts simple, unbranched; cells cylindric, short to very long, with plane
end walls; chloroplasts iwo to nine, straight to slightly spiral, pyrenoids numerous;
conjugation mostly direct, without formation of conjugating tubes, between short
genuflexed cells, with a ring of pectose outside the walls and at the edges of the
contact dis<; zygotes in one of the gametangia.

Sirogoniurn sticticum  Engl. Bot.! Kuetzing Fig. 320
Vegetative cel!s 38 to 56< x 80 to 300«, with plane end walls; chloroplasts three

to six, nc rr!y straight, or making 0.5 turn; conjugation direct between usually
shortened snd more or less ref!exed gametangia; receptive gametangia inRated to
72«; zygot<. ellipsoid, sometimes more or less ovoid, 41 to 67«x 68 to 127', median
wall smooth, yellow.

Haunc<, E. Harbor, KeBcys,

Spirogyra hdnk 1820

Filaments simple, unbranched, sometimes with rhizoids at the point of contact
with the substrate; cells cylindrical, short to very long, with plane, replicate, or
colligate end walls, surrounded by more or less evident gelatinous sheaths; chloroplasts
1 to 16 per cel!, spirally arranged or sometimes very slightly so, numerous pyrenoids;
conjugation scalari form or lateral, through conjugation tubes; zygotes in one of
the gametangia; ap!anosporcs, parthennspores, and akinetes known.



Spirogyra crassa Kuetzing Fig. 321
Vegetative cells 140 to 165> x 126 to 330m, with plane end walls; chloroplasts

6 to 12, making 0.5 to 1 turn; fertile cells cylindric or rarely enlarged; zygote com-
pressed-ovoi<i, 120 to 150< x 140 to 160< x 80 to 100«, median wall smooth, brown.

Fisher, Pelee,
Spirogyra crassoidea Transeau Fig. 322

Vegetative cells 140 to 150«x 140 to 500m, with plane end walls; chloroplasts
three to eight, making 0.5 to 4 turns; zygote compressed-ellipsoid, usualiy with rounded
ends, 120 to 140< x 145 to 220<, median wall smooth and yellow-brown.

Fisher, E. Harbor, Catawba,
Spirogyra ellipsorpora Tran sean Fig. 323

Vegetative cells 125 to 160«x 125 to 500«, with plane end walls; chloroplasts three
to eight, ra<eking 0.4 to 5 turns; fertile cells cylindrical; zygote ellipsoid, more or
less pointed 100 to 140< x 160 to 255<, median wall smooth and yellow-brown,

Fisher, E. Harbor.
Spirogyra fluviatilis Hilse Fig. 324

Vegetative cells 35 to 45< X 70 to 240«, with plane end walls; chloroplaats three
to four, making 1.5 to 3.5 turns; fertile cells shortened and inflated; zygote ovoid,
57 to 65«x 68 to 110>, with median wall scrobiculate, brown.

Squaw, Hatchery, Terwilliger.
Spirog y ra 1 uergensii Kuetz ing Fig. 325

Vegetative cells 24 to 30«x 60 to 125«, with plane end walls; chloroplast single,
making two to four turns; zygote and aplanospore ellipsoid, 29 to 33< X 50 to 75«,
median wall smooth, yellow.

W. Har'd'or,

Spirogyra 1 >ngata  Vauch.! Kuetzing Fig. 326
Vegetative cells 26 to 38«X 45 to 280m, with plane end walls; chloroplast single,

making two to five turns; fertile cells cylindric or enlarged by the spores; zygote
ovoid or sometimes ellipsoid with round ends, 28 to 38< x 50 to 83<, median wall smooth,
yellow.

E. Harbor.

Spirogyra rnajuscula Kuetzing Fig. 327
Vegetative cells 50 to 80+ x 80 to 500«, with plane end walls; chloroplasts three

to eight, straight or making about 0.3 turn; fertile cells shortened, cylindric or in-
flated; zygote lenticular, 57 to 72«< in diameter, i5 to 60« in thickness, median wall
smooth, brovrn.

Fisher, Smith, Kelleys, Pelee, E, Harbor.

Spirogyra neglects  Hass.! Kuetzing Fig. 328
Vegetative cells 55 to 67@ x 100 to 300«, with plane end walls; chloroplasts three,

making 1 to 2.5 turns; fertile cells enlarged or inflated; zygote and aplanospore
ovoid, 54 to 64m X 75 tO 100<, median Wall SmoOth, yellOW.

TerwiHiger,
Spirogyra protects Wood Fig. 329

Vegetative cells 28 to 34«x 120 to 425s, with replicate end walls; chloroplast single
rarely two, making two to six turns; fertile cells cylindric or slightly enlarged;
zygote ovoic to cylindric-ovoid, 30 to 38«x 66 to <90«, outer wall of two layers, the
inner scrobi< ulate and the outer smooth, median wall smooth, yellow.

E, Hartor.

Spirogyra quadrata  Hass.! Petit Fig. 330
Vegetative cells 24 to 30«x '70 to 300m, with replicate end walls; chloroplast single,

making 1 to 6.6 turns; fertile cells cylindrically inflated up to 60«; zygote and
aplanospore ellipsoid to cylindric-ellipsoid, 33 to 44< x 50 to 78<, median wall smooth,
brown.

Fox.
Spirogyra setiformis  Roth! Kuetzing Fig. 331

Vegetative cells 86 to 115«x 100 to 225«, with plane end walls; chloroplasts four,
making 0.5 'u 1 turn; fertile cells cylindric; zygote ellipsoid, 85 to 100«x 115 to 160«,
median wall smooth, brown.

Fisher.



Spirogyra tenuuissima  Hass,! Kuetzing Fig. 332
Vegeta.ive cells 8 to 12rr x 40 to 250m, with replicate end walls; chloroplast single,

making thr.e to six turns; fertile cells enlarged or inflated; zygote and aplanospore
ellipsoid, 25 4 32rr 40 x 70r, median wall smooth, yellow.

Squaw, Terwilliger.

Spirogyra r'arians  Hass.! Kuetzing Fig. 333
Vegeta".ive cells 30 to 40rr x 30 to 120m, with plane end walls; chloroplast single,

making onr to five turns; fertile cells inflated, usually on the conjugating side
only; sterile cells often greatly inflated; zygote  ellipsoid, rarely ovoid or globose!,
32 to 40' x 10 to 100rr, median wall smooth, yellow.

Hauncl:, Terwilliger.

Spirogyra rreberi Kuetzing Fig. 334
Vegeta-.ive cells 19 to 30rr x 80 to 480r, with replicate end walls; chloroplast single,

making 3 ta 6.5 turns; fertile cells slightly enlarged; zygote ovoid to cylindric-ovoid,
21 to 29r x 30 to 96r, median wall smooth, yellow.

Haunel., Terwi lliger, Hatchery.

Zygnema Agardh 1824

Filaments unbranched, sometimes with rhizoidal branches at the point of contact
with the substrate; cells cylindric, of varying length, with or without conspicuous gelat-
inous sheaths; chloroplasts two  rarely four!, stellate, axial, each with a large central
pyrenoid; conjugation usually scalariform, sometimes lateral; zygotes formed in one
of the gam.tangia or in the conjugation tube; aplanospores and akinetes present in
some.

Zygnema cruciatum  Vauch.! Agardh Fig. 335
Vegeta.ive cells 30 to 35r x 30 to 60'; zygote in one of the gametangia, globose

to ovoid, 30 to 38r x 32 to 40r, median wall brown, serobieulate, pits 1.5 to 2+ in di-
ameter.

Web rle.

Zygnema insigne  Hass,! Kuetzing Fig. 336
Vegeta:ive cells 26 to 32m x 26 to 60rr; zygote in one of the gametangia, globose

or subglobose, 27 to 33rr x 27 to 35rr, median wall brown, smooth.
E. Harbor.

Zygnema siellinum  Vauch.! Agardh Fig. 337
Vegeta-.ive cells 28 to 38r x 27 to 100'; zygote in one of the gametangia, ovoid, 30

to 42rr x 35 to 48m, median wall yellow-brown, scrobicu'late, pits 3 to 4v in diameter
and spaced:3 to 4w apart.

TerwH! iger, Squaw.

Zygnema vaucherii Agardh Fig, 338
Vegeta".ive ceHs 24 to 28rr x 50 to 180rr; zygote in one of the gametangia, ovoid,

24 to 36rr x 24 to 45rr, median wall brown, serobieutate, pits 3rr in diameter.
E. Harbor.

Family Desmidiaceae

Closterium Nitzsch 1817

Cells elongate, more or less attenuated toward the apices, slightly curved to
strongly luaate, unconstricted, ends of cells rounded, truncate, or sharply pointed;
cell wall smooth or striate, colorless to brown; one axial chloroplast per semicell,
each with 1>ngitudinal ridges; pyrenoids few to many, axial or scattered; a terminal
vacuole at ach end of the cell with one or more granu!es of calcium sulphate.

Closterium acerosum  Schrank! Ehrenherg Fig. 339
Cells large, almost straight, fusiform, outer margin curved more than the

straight or slightly convex inner margin; apices rounded-truncate; cell wall smooth,
colorless, o.'ten yellow when old; chloroplast with 14 to 16 ridges and an axial
series of about ten pyrenoids; length 340 to 475m, width 40 to 60rr.

Squaw, Hatchery, E. Harbor.



Closterium brkhissonii Delpont Fig, 340
Cells long, narrow, slightly curved, inner margins nearly straight, tapering

gradually to truncate apices; wall smooth, with 15 to 20 pyrenoids in each semicell;
cell dismete- 23m, length 28 to 29 times the diameter, apices 6v broad.

Starve.
Discription «nd figure redrawn from Borge �925!,
Ciosterium alosporum Wittrock Fig, 341

Cells small, strongly curved, inner margin not tumid; apices subacute or acutely
rounded; ce 1 wall smooth, colorless; chloroplast with an axial series of about four
pyrenoids; zygospore with conical projections; length of cells 1601, width 13~, zygo-
spore about 32z in diameter.
Closterium disuse Ehrenberg Fig. 342

Cells of medium size, strongly curved, inner margin very slightly tumid, gradually
attenuated ie the apices; apices obtusely-rounded, dorsal margin of each apex ob-
liquely truncate; cell wall smooth, very pale yellow, sometimes dark yellowish-red;
chloroplast sith four ridges and three to four pyrenoids; length 147 to 160', width
13 to 148.

Kelleys.
Closterium borscense  Ehr.! Turner Fig, 343

Cells large, stout, with medium curvature, inner margin straight or very slight-
ly tumid; apices obtusely rounded; cell wall smooth, colorless; chloroplast with
about eight ridges and four pyrenoids; length 220', width 47'.

Squaw.
Closterium "hrenhergii Meneghini Fig. 344

Cells large, stout, moderately curved, inner margin concave, inflated in median
portion; apices obtusely rounded; cell wall smooth, colorless; chloroplast with 10
to 12 ridges, numerous scattered pyrenoids; length 420 to 590s, width 80 to 101<,

Wehrle, Fisher, Haunck, Terwilliger, Fox, K. Harbor.

C]osterium riense Taft Fig, 346
Cells of medium size, strongly curved, nearly 180 degrees of are, inner margin

concave, not tumid, gradually attenuated to broadly rounded apices; cell wall smooth,
very pale yellow; chloroplast".; length 215m, width 30>, width of apices 10».

Squaw,

Closterium gracile de Brebisson Fig. 346
Cells small, slender, linear, median portion straight, margins parallel, slightly

curved towards the obtuse apices; cell wall smooth, colorless; chloroplast with about
six pyrenoids; length 211z, width 74.

K, Harbor,

Closterium idiosporum W, gr, G. S. West Fig, 847
Cells s:natl, very slightly curved, inner margin very slightly tumid, median

portion of cell with subparallel margins; apices narrow and truncately rounded; cell
wall smooth, colorless; chloroplast faintly four-ridged, with about five pyrenoids;
length 197 5> 232m, width 9 to 10'.

Web rle.

Closterium kiitzingii de Brebisson Fig. 848
Cells of medium size, nearly straight, median portion of cell fusiform-lanceolate,

both margi zs about equally convex; apices slightly incurved, rounded and often
slightly swollen; cell wall finely striate, with about 12 striae per 10m, becoming
dark yettaw when old; chloroplast about four-ridged, with six pyrenoids; length 273
to 380w, width 20'.

Petee,

Closterium teibleinii Kuetzing Fig. 849
Cells of medium size, strongly curved, inner margin strongly concave, slightly

turmd in m:dian portion; apices acutely rounded; cell wall smooth, colorless, some-
times very pale yellow; chloroplast about six-ridged, with three pyrenoids; length
115 to 121', width 18 to 21'.

Haunck, Hatchery, E, Harbor.
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Closterium lunula var, coloratum forma? Toft Fig. 350
Cells quite large, inner wall straight, outer wall broadly convex; apices broadly

rounded; eeII wail finely striate, 10 striae per 10r<, yeBow-brown; chloroplast with
10 to 12 ridges, numerous scattered pyrenoids; length 330 to 375+, width 37 to 44< .

Squaw.
Closterium macilentum de Brebisson Fig. 351

Cells of medium size, very long and narrow, slightly curved towards the ends,
median portion of cell straight, inner margin not tumid; apices obtusely rounded;
cell wail smooth, colorless, very faintly yellow when old; chloroplast with eight
to ten pyrenoids; lengths 270<, width 7r<.

Smith,
Closterium moniliferum  Bury! Rhrenberg Fig. 362

Cells >f medium size, moderate!y curved, inner margin with a distinct median
inflation; apices obtusely rounded; cell wall smooth, colorless; chloroplast with
about six ridges and five to six axial pyrcnoids; length 204 to 310<, width 27 to 63s.

Fisher, Smith, Squaw, Hatchery, E. Harbor.
Closterium parvulum Naegeli Fig. 353

Cells small, quite strongly curved, inner niargin not tumid; apices acutely
rounded; <ell wall smooth, colorless; chloroplast with about six ridges, five to six
axial pyrenoids; length 110 to 119<<, width 13 to 18< .

Wehrl., Smith, Fox, Squaw,
Closterium parvulum var. angustum W. <f< G. S. West, Fig. 354

Chara< ters as for the species with cells narrower, usually shorter, curvature
greater; le «gth 9fi to 112<, width 5 to 7< .

Hatch<.ry, Kelleys, E. Harbor.
Closterium praelongum de Brebisson Fig. 355

Cells of medium to large size, elongate, slightly curved, inner margin not tumid,
ends of c< lls slightly recurved; apices rounded; cell wall appearing smooth, very
finely striate under high magnification, colorless to yellow; chloroplast with five
ridges and ten pyrenoids; length 860<, width 24<,

Pelee.
Closterium praelongum var, brevius Nordstedt Fig. 356

Characters as in the species but with smaller dimensions; length 365 to 410r<,
width 18< .

Fisher.
Closterium pritchardianum Archer Fig. 357

Cells large, slightly curved, i nne r margi r< straigh t or slightly concave, not
tumid; ap.ces slightly recurved, narrow, truncate; cell wall finely striate with 9
to 10 striae per 10r<, striae composed of fine punctae, color yellow to red-brown;
chloroplast with six to eight ridges, eight axial pyrenoids; length 334 to 630<<, width
21 to 37<<.

Haunck, Fisher, Mound, Squaw, Hatchery.
Closterium subulatum  Kuetz.! de Brebisson Fig. 358

Cells small, moderately curved, inner margin slightly tumid; apices acutely
rounded; cell wall smooth, colorless, rarely yellowish when old; chloroplast with
three to four pyrenoids; length 39 to 56«, width 7 to 12s.

Haunck, Smith, Squaw, E. Harbor,
Closterium venus Kuetzing Fig, 359

Cel ls small, strongly curved, inner margin not tumid; apices acute to acutely
rounded; cell wall smooth, colorless; chloroplast ridged, with �-! -2  -3! pyrenoids;
length 76 t > 85r, width 9 to 14r,

Haunck.
Closterium venus var. incurvum  de Breb.! Krieger Fig. 360

Cells very smail, strongly curved; cell wall smooth, colorles.', rarely yellowish
when old; hloroplast with three to four pyrenoids; length 39 to 66<<, width 7 to 12<.

Haunck, Smith, Squaw, E. Harbor.

Cosmarium Corda 1834
Cells <xtrcmely variable in size, usually somewhat longer than broad, more or

less compressed, usually with a fairly deep median constriction; cells variable in
outline, w thout radiating processes or spines; vertical view usually oblong or
elliptic, wi:h or without a central protuberance; < hloroplast usually axial, with one



or more pyrenoids; cell wall varying from smooth to papillate, markings usually
forming a de:inite pattern.
Cosmarium abbreviatum Raciborski Fig. 361

Cells ve ry small, sinus linear, closed; sernicells elliptic-hexagonal; vertical
view withou-. a central protuberance, elliptic; chloroplast with one pyrenoid; cell
wall smooth; length 10 to 11», width 9 to 10», isthmus 2 to 3».

Squaw.
Cosmarium angulare Johnson Fig. 362

Cells small, circular-octagonal, deeply constricted, sinus linear, closed; serni-
cells broadly pyramidate, basal angles and the one rmmediately above with a broad,
conical tooth; apex truncate; vertical view with two slight protuberances on each
side; cell wall indistinctly punctulate; chloroplast with one pyrenoid; length 28 to
30», width 25 to 27», isthmus 6 to 8».

Fisher, E.elleys.
Cosmarium angulare var. canadense Irenee-Marie Fig. 363

Varies from the species by not having teeth at the angles; vertical view of
the semicells with cnly one slight protuberance on each side; length 28 to 29», width
26 to 27», isthmus 7 to 8».

Fisher, Wehrle, Pelee.
Cosmarium angulosum de Brebisson Fig. 364

CeBs small, deeply constricted, sinus linear, closed; semicells subhexagonal; apex
truncate; vei<ical view elliptic-ovoid, not tumid; chloroplast with one pyrenoid; cell
wa11 smooth; length 16», width 14», isthmus 3 to 4v.

Squaw.
Cosmarium a phanichondrum Nordstedt Fig. 365

Cells of medium size, deeply constricted, sinus linear, closed; semi-cells semiel]iptic,
basal ang1es acutely rounded; apex flattened, margins with 12 undulations, and two
series of undslations within the margins; vertical view elliptic, tumid; chloroplast with
one pyrenoid; cell wall smooth; length 39 to 40», width 32», isthmus 9»,

Squaw, N. Bass beach pools.
Cosmarium hipunctatum Boergesen Fig. 366

Cells of medium size, hexagonal, deeply constricted, sinus linear, closed; semicells
depressed-pyramidate, basal angles mostly acutely rounded; apex truncate, margins
crenate with about four rows of crenations within the margin, two large granules at
center of ea h semicell; vertical view broad1y elliptic, two granules on each side;
chloroplast u ith one pyrenoid; cell wall smooth; length 27 to 31», width 25 to 30»,
isthmus 8».

Squaw.
Cosmarium bireme Vordstedt Fig. 367

Ce]ls small, sinus linear, closed; sernicells elliptic-hexagonal; vertical view with
an acutely pointed protuberance on each side; chloroplast with one pyrenoid; cell wall
smooth; length 16 to 17», width 14 to 15», isthmus 3 to 4».

Squaw, El. Harbor.
Cosmarium biretum de Brcbisson Fig. 368

Cells large, nearly quadrate, sinus linear, open; semicells rectangular, or slightly
reniform, ba, al and apical angles broadly rounded; apex nearly flat; vertical view
broadly elliptic, tumid; chloroplast with two pyrenoids; cell wall granulate, granules
in vertical and horizontal rows, median portion of apex smooth; length 64 to 65»,
width 60 to 61», isthmus 21 to 23».

Smith, 14. Bass dock.
Cosmarium hiretum var. minus Hansgirg Fig. 369

Cells smaller, sinus linear, closed; semicclls morc reniform than in the species;
apex in vertical view granulate; length 39 to 4I», width 36 to 38», isthmus 11 to 12».

Middle.
Further studies msy show that this Coszmrium should not be assigned as a va-

riety of Cos. birefwm,
Cosmarium biretum var. trigibberum Kordstedt Fig. 370

Cells of medium size, sinus linear, closed; semicells more reniform than the
species; apex slightly convex; vertical view fattened-ellipsoid; length 43», width 43»,
isthmus 14~.

Haunck, Squaw, M. Bass.



Cosmariaiu botr'ytis Meneghini Fig. 371
Cells large, deeply constricted, sinus linear, closed; semiceiis pyrsmidate-semi-

circu]ar, basal angles almost acutely rounded; apex very slightly flattened; vertical
view ellip',ic, not tumid; chloroplast with two pyrenoids; cell wall granulate, granules
in rows; hingth 60 to 66», width 60 to 53», isthmus 16 to 18»,

Pe]ee, Put-in-Bay Harbor.
Cosmsrium crenulstum var. timidalani Insam &. Krieger Fig. 372

Cells very small, deeply constricted, sinus linear, closed; semicells roughly semi-
circular, basal angles acutely rounded, one prominent undulation above each basal
angle and one smaller undulation between that and the apex; apex retuse; vertical
view with an acutely rounded protuberance on each side; chloroplast with one pyre-
noid; cell wall smooth; ]ength 16», width 13», isthmus 3 to 4»,

Fisher 7
Cosmariuiu dentstum Wolle Fig. 373

Cells large, deeply constricted, sinus linear, open; scmicclls truncate-ovate, base
broad, baiial snd spica] angles broadly rounded; vertical view broadly ovoid; chloro-
plast parietal, numerous, with numerous pyrenoids; cell wall with scattered, conical
granules; length 115 to 142», width 74 to 87», isthmus 25 to 28».

E. Hsrbor,
Cosmsriuiu depressum  Naeg.! Lundell Fig. 374

Cells small, deeply constricted, sinus linear, narrow, opening outwards; semicells
transversr]y subelliptic, bass] angles broadly rounded; apex convex; vertical view el-
liptic; chloroplast with one pyrenoid; cell wall finely punctulate; length 87 to 48»,
width 40 to 50», isthmus 12 to 14».

Put-in-Bay Harbor.
The iiimensious are those in the British Desmideae by W. dr G. S. West as

Pieters �902! did not give sizes.
Cosmsrium depressum var. schondrum  Boldt! W. k. G. S. West Fig. 375

Charricters as for the species except the semiceBs are subhexagonal-elliptic, while
the apex s broader snd more truncate; length 33 to 43», width 43 to 46», isthmus 10
to 11».

Wehrle.
Cosmsrium difficile Liitkem. var. sublseve Liitkemuller. Fig. 376

Cefls small, deeply constricted, sinus linear, closed; semicclls hexagonal, basal
angles acutely rounded, other angles obtuse; apex slightly retuse; vertical view ellip-
tic; ch]orop]set with one pyrenoid; cell wall with one row of gr'anules just above the
isthmus snd two rows below the apical angles; length 21 to 26», width 12 to 14»,
isthmus 2 to 3».

Kclleys.
Cosmsriuiu eriense Taft Fig. 377

Cells of medium size, deeply constricted, sinus linear, closed; sernicells somewhat
rectangular, each with s broad truncate lobe just below the apical angles, each lobe
with s conicsl granule within the margin of the upper angle; apex truncate, upper
lateral nn.rgins retuse, basal angles broadly rounded, each with s single granule; verti-
ca] view «llipsoid with broadly rounded ends, each side with three undulstions, four
granules 'risible, one on either side near the encls; chloroplast with one pyrenoid; cell
wa]l indistinctly punctate; length 35 to 37», width 30 to 33», isthmus 11».

Pelee,
Cosmarium exiguumy Archer Fig, 378

Cells small, not deeply constricted, sinus open; semicells subqusdrste, angles
rounded, sides slightly convex; apex truncate or s]ightly convex; vertical view elliptic;
chloroplast with one pyrenoid; cell wal] smooth; length 14 to 16», width 7 to 8»,
isthmus 6 to 7».

Ke]]e!rs,
Cosmsrium favum W. dr G. S, West Fig. 879

Cells large, deeply constricted, sinus open towards the isthmus, closed by the bas-
al lobes of the semicells; semicells rectangular to reniform, all angles broadly rounded,
sides and spex convex; vertical view broadly elliptic; chloroplast with one pyrenoid; cell
wall granulate, each granule within a hexagonal ares delimited by extremely delicate
lines; length 62», width 51», isthmus 15».

Ke]]cps.



Cosmarium fontigenum Nordstedt Fig. 3SO
Cells s!ria]I, deeply constricted, sinus slightly open towards the isthmi!; semicells

broadly subpyramidate; apex convex, basal angles broadly rounded, margins slightly
convex, each with one undulation below the apex; vertical view narrowly elliptic, tumid;
chloroplast with one pyrenoid; cell wa]] finely punrtulatc; length 22v, width 20 to 21@,
isthmus 6 to 6!i.

E. Harbor.
Cosmarium formulosum Hoffman Fig. 381

Cells of medium size, deeply constricted, sinus linear, closed; semicells pyramidate-
hemisphericsl, sides strongly convex; apex truncate, basal angles broadly rounded;
vertical vievi' elliptic, slightly tumid; chloroplast with two pyrenoids; cell wall granu-
late, with five to six rows showing within the margins, central portion of semicell
smooth, wit]. flve vertical rows of large granules; ]ength 35 to 50!i, width 32 to 42',
isthmus 9 to 13i .

Squaw, Wehr le.
Cosmarium formulosum Hoffman forma? Taft Fig. 382

Characteirs as for the species except for size; length 48 to 56m, width 44 to 48!,
isthmus 11 tii ]Sr .

Midd]e.

Cosmarium franzstonii Taft F!K. 383
Cells la'ge, deeply constricted, sinus linear, closed; semicells ovate-pyramidate;

apex s]ight]] flattened, apical angles rounded, basal ang]es broadly rounded; vertical
view broadly elliptic with two large protuberances on each side; ch]oroplasts two, inas-
sive, each with one pyrenoid; cell wal] granulate with punctulations between the
granules, granuies near the apex large, smaller and more numerous below; length
60 to 65!, wiiith 60 to 56ii, isthmus 16 to 20!, cells 32> thick.

Gibraltar, Squaw, Haunck, Ke]leys.
Cosmarium geometricum W. i]'r G. S. West vsr, suecicu!u Borge Fig. 384

Cells smaIl, constriction deep, sinus linear, closed; semice]ls depressed truncate-
pyramidate, basal angles rounded, sides slightly concave; apex truncate; vertical view
elliptic, with an acutely rounded protuberance on each side; chloroplast with one
pyrenoid; ceIl waB smooth; length 12I, width 11!, isthmus 3! .

Kelleys.

Cosmarium globosum Bulnh. var. subaltum Messikoinmer Fig. 385
Cells small, ronstriction shallow, open; semicells subglobose; vertical view circular;

chloroplast vi ith one pyrenoid; cell wall granulate, granules interspersed with punctula-
tions; length 35!, width 20!, isthmus 16+.

Kelleys.

Cosmarium granatum de Breb'isson Fig. 386
Cells sma]l, constriction deep, sinus linear, closed; semicells truncate-pyramidate,

basal angles mostly acute]y rounded, base of semicells sometimes nearly subparallel,
margins straight to slight'ly concave; apex rounded or often slightly truncate; vertical
view narrow.y elliptic; chloroplast with one pyrenoid; cell wall finely granulate; length
23 to 27!i, wiilth 18 to 19!i, isthmus 4 to 5!i.

Haunck, Fisher, Smith, Squaw, Kelleys, Pelee.
A highly variable species.

Cosmarium 8ranatum de Brebisson var. subgranatum Nordstedt Fig, 387
Semicel].i truncate-subpyramidate, basal angles acute, base of semicells parallel,

lateral margins two-undulate; apex narrowly truncate; vertical view elliptic, tumid;
chloroplast vrith one pyrenoid; re]l wall finely granulate', length 25 to 29ii, width 18
to 21ii, isthm as 4 to 5!i.

Haunck, Fisher, Wehrle, Pelee.

Cosmarium hammeri Reinsch var. protuberans W. 6; G, S, West Fig. 388
Cells of medium size, constriction deep, sinus linear, closed; semicells trunrate-

pyramidate, rasa! angles rounded, upper margins retusc; apex broad, truncate, s]ightly
retuse; vertica] view elliptic and tumid; chloroplast with one pyreiioid; cell wall
finely puncta~; length 32 to 36~, width 25 to 29m, isth!nus S to 10'.

Pe lee.
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Cosmarium holmiense Lundeli Page 389
Cells of medium size, constriction moderately deep, sinus linear, closed; semiceHs

broad-pyrauidste, basal angles rounded, margins straight with two crenulations be-
low the apical angles, apical angles rounded; apex truncate with a slight retuse
central portion; vei'tical view broadly elliptic; chloroplast with one pyrenoid; cell wali
smooth; lergth 50», width 30», isthmus 16> .

Kelley:i.
Cosmarium holmiense Lundeli forina? Taft Fig. 390

Cells ef medium size, constriction moderately deep, sinus linear, closed; semicelis
brosd-pyramidate, basal angles somewhat acutely rounded, margins convex with two
undulations below the apical angles, apical angles broadly rounded: apex convex, not
retuse; vertical view broadly elliptic; chloroplast with one pyrenoid; cell wall smooth;
length 4$ t > 50», width 28 to 30», isthmus 16».

Kelley, .
Dimensions and cell outline are those of Co». ho vsiense var.  rigo>iu»i Nordstedt.

The vertics l view is elliptic, not triangular.
Cosmariuir. humile  Gay! Nordstedt vsr. stristum  Boldt! Sehmidle Fig. 391

Cells, small, nearly quadrate, deeply constricted, sinus linear, closed i semicells
rectanguis:, basal angles acute, margins nearly parallel to the broad truncate apex,
one distinct undulation between each basal angle snd the apical angle, spica! angles
rounded; apex with four distinct crenations between apical angles; vertical view ellip-
tic, ends a utely rounded; chloroplast with one pyrenoid; cell wall smooth; length 16
to 19», isthmus 4».

Wehrl., Haunck, Fisher, Smith, Squaw.
Cosmsriuni impressulum Elfving var. ssborthogons  W. &. G. S. West! Taft Fig. 392

Cells small, deeply constricted, sinus linear, closed; semiceiis subsemicirculsr,
margins regularly eight-undulate, including basal angles; vertical view elliptic, with
a slight protuberance on each side; chloroplast with one pyrenoid; cell wall very
finely punctulate; length 25 to 27», width 19 to 21», isthmus 4 to 6».

Haunek.
Cosmarium kjellmani Wille var, grande Wille Fig. 393

Cells ef medium size, deeply constricted, sinus linear, closed; semieells pyrsmidste-
hemispherical, basal angles rounded, margins convex snd crenulate; apex truncate;
vertical view broadly elliptic and tumid; chloroplast, with two pyrenoid; cell wall with
a granule st each marginal crenation and several rows of granules within the margin,
apical ererations with two granules and two rows of granules below, central area of
semicell w th five vertical rows of large granules: length 46 to 50», width 37 to 39»,
isthmus 11 to 13»,

Squaw,, N. Bass dock.
Cosmarium laeve Rsbenhorst Fig. 394

Cells very small, deeply constricted, sinus lii>esr, closed; semieells seinielliptie,
basal sngh s slighty rounded; apex truncate, retuse; vertical view elliptic; chloroplast
with one pyrenoid; cell wall usuaBy sparsely punctate, sppeari»g smooth; length 13
to 14», width ll to 12», isthmus 2 to 3».

Squa»>, E. Harbor.
Cosmarium laeve var. distentum G. S. West forms> Taft Fig. 395

Chars>ters as for the species with cells small, deeply constricted, sinus closed,
opening outwards; semicelis ovoid-elliptic; vertical view elliptic and tumid; length
14 to 18~, width ll to 15», isthinus 3 to 4».

Kelleys, M, Bass beach pools.
Cosmsrium laeve vsr. octangulsris  Wille! W. &- G. S. West Fig, 396

Chars.-ters as in the type except semicells aiiguiar, eight-sided including the base;
 ength 26», width 18», isthmus 7».

Pelee.
Cosmarium lundellii Delp, vsr. elliptieum W. West Fig. 397

Cells argo, deeply constricted, sinus linear. closed; semieells subseniieireular to
semicireulsr-pyrsmidste, basal angles broadly rounded; apex rounded or very slightly
truncate; vertical view broadly elliptic; chloroplast. axial, ridged, with two pyrenoids;
cell wall v~ith small, sparse granules; length 69 to 87», width 50 to 57», isthmus 14
to 16».

Fisher.
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Cosmarium margaritatum  Lund.! Roy dr Bissett Fig. 398
Cells large, deeply constricted, sinus nearly closed, opening towards the isthmus;

semicells quad"ate to quadrate-reniform, basal angles broadly rounded; apex rounded;
vertical view broadly elliptic; chloroplast with two pyrenoids; cells wall granulate,
granules in vertical and oblique rows, interspersed with punrtae; length 57 to 60',
width 46 to 481, isthmus 18m.

Wehrle,
Cosmarium me neg hinii de Brebisson Fig. 399

Cells small, deeply constricted, sinus linear, closed; semicclls transversely rec-
tangular in bssal part, and pyramidate-truncate above, basal angles acutely rounded,
lower part of margins parallel and retuse, upper parts convergent and retuse; apex
truncate and retuse; vertical view elliptic; chloroplast with one pyrenoid; cell wall
smooth; length 17 to 18m, width 11 to 14m, isthmus 3.5w.

Squaw, M. Bass beach pools,
Cosmarium muniliforme  Turp.! Ralfs var, punctata Lagcrheim Fig. 400

Cells of medium size, deeply constricted, sinus opening outwards; semicells suh-
circular; vertical view circular; chloroplast axial, with six to seven radiating plates,
one pyrenoid; ell wall finely punctulate; length 37 to 41s, width 23s, istbmus 7w.

E. Harbor.
Cosmarium moniBforme  Turp.! Ralfs var. subpyriforme W. &. G, S, West, Frg. 401

Cells of raedium size, deeply constricted, sinus opening outwards; semiccUs sub-
pyriform; vertical view circular; chloroplast axial with 10 to 11 Ranges, one pyrenoid;
cell wall finell punctulate; length 44 to 48u, width 25 to 28m, isthmus 11 to 12',

Pclee.
Cosmarium nitidulum De Not. var. pseudovalidum Taft Fig. 402

Cells of medium size, deeply constricted, sinus linear, closed; semicells sub-
rectangular, t assi angles nearly rectangular, more or less produced, upper angles
broadly rounded; apex truncate-convex; vertical view elliptic; chloroplast with one
pyrenoid; cell waB punctate; length 33 to 35<, width 28 to 30m, isthmus 6 to 78.

Kelleys.
Cosmarium nobile  Turner! Krieger Fig. 403

Cells small, nearly quadrate, deeply constricted, sinus linear; semicells rectangu-
lar, basal ang es acute with a conical tooth, margins parallel with one undulation and
two conical granules, apical lobes produced, with four granules; apex truncate, crenu-
late, each crenulation with two granules, middle of semirell with one large conical
granule; vertical view elliptic, tumid, with a conical granule centrally !orated; chloro-
plast with two pyrenoids; cell wall smooth; length 17 to 18m, width 17 to 18m, isthmus
4e.

Haunck. a
Cosmarium oi htodcs Nordstedt Fig. 404

Cells large, deeply constricted, sinus linear; semieells ellipsoid-pyrsmidate, basal
angles rounded, margins convex with seven to nine tnarginal crenstions, about three
rows of crenations wrthin the margin; apex truncate and undulate; chloroplast, with
two pyrenoids; cell wall smooth in central portion of semicell, Rnely punctate within
the crenations; length 67 to 74', width 50 to 55m, isthmus 14 to 16' .

Kelleys, Eelee.
Cosmarium pachydermum Lund. var. aethiopicum W. A G. S. West Fig. 405

Cells large, deeply constricted, sinus closed, open toward the isthmus; scmicells
broadly scmielliptie, basal angles broadly rounded; apices broadly convex; vertical
view broadly elliptic; chloroplast with two pyrenoids; cell wall punctate, punctae
interspersed with very fine punctulations; length 78 to 83~, width 62'~, isthmus 27
to 30'.

Pelee,
Cosmarium phaseolus de Brhbisson var. elevatum Nordstedt Fig. 406

Cells sms 11, deeply constricted, sinus linear, closed; semicclls hexagonal-elliptic,
basal angles mostly rounded, margins straight to slightly convex; apex. truncate to
slightly convex; vertical view with a protuberance on each side; chloroplast with one
pyrenoid; cell wall finely punctate; length 23 to 2R, width 21 to 23m, isthmus 4 to 5v.

Squaw, Haunck, Wehrle, E. Harbor.
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Cosmarizm phaseolus de Breb. forma minor Boldt Fig. 407
Cell». small, deeply constricted, sinus linear, closed; semicells rounded, or reni-

form-pyramidate, basal angles rounded, margins convex; apex rounded or sometimes
somewhat truncate; vertical view with a protuberance on each side; chloroplast with
one pyrenoid; ce	 wall smooth; length 17 to 20», width 16», isthmus 4».

Fisher, Pelee.

Cosmarium pokornyanum  Grun.! W. 4t G, S. West Fig, 408
Cell» small, medium deep constriction, sinus usually linear; sernicells truncate-

pyramidate with lower margins parallel, basaI angles acutely roumled or rectangular,
upper margins concave; apex truncate and retuse; vertical view ovate-tumid; chloro-
plast with one pyrenoid; cell wall sparsely punctate; length 33 to 35», width 18 to 19»,
isthmus I 0 to 11».

Kel!r ys.

Cosmarium porrectum Nordstedt Fig, 409
Cells large, deeply constricted, sinus linear, closed; semicells rectangular, basal

angles abruptly rounded, lateral margins slightly concave and diverging to the
rounded and produced apica! angles; apex broad and concave; vertical view tumid;
chloroplast with one pyrenoid; ceil wall granulate, granules in oblique series, wall
with min ate pores between the granules.

E. Harbor.

Cosmsritrm portianum Archer Fig. 410
Cells of medium size, deep!y constricted, sinus open; semicells ovoid-elliptic, basal

angles b: oadly rounded; apex rounded; vertical view e!liptic; ch!oroplast with one
pyrenoid; cell wall granulate, granules in vertical and horizontal series; length 33 to
37», width 24 to 27», isthmus 9 to 10».

E. Harbor.

Cosmarir>m protractum  Naeg,! De Bary Fig, 411
Cells of rnediurn size, deeply constricted, sinus linear, closed; semicells depressed-

pyramidate, basal angles broadly rounded, upper Iateral margins distinctly concave to
retuse, a>ical angles rounded; apex retuse; vertical view elliptic, tumid; chloroplast
with two pyrenoids; cell wall granulate, a circle of large granules with scattered
granules at the median portion; length 33 to 46», width 30 to 37», isthmus 9 to 10».

Haunck, K, Harbor.

Cosmarium pseudarctoum Nordstedt Fig. 412
Cells small, sinus shallow, open; sernirel!s subsemicireular; vert!ca! view circular,

chloroplast axial with four to five radiating plates, one pyrenoid; cell wall smooth;
length 19 to 20», width 14», isthmus 10 to Il».

Kelleys.

Cosmarium pseudoprotuberans Kirchner Fig. 413
Cells small, deeply constricted, sinus nearly linear, open; semicells hexago~al-

elliptic, lateral angels rounded; apex truncate to slightly convex; vertical view elliptic,
tumid; chloroplast with one pyrenoid; cell wali appearing smooth !>ut with very fine
punctulations; length 25 to 2'7», width 23 to 24», isthmus 5 to 6».

E. Harbor.

Cosmarium punctulatum de Bribisson var. subpunctu!stum  Nordst,! Borge Fig, 414
Cells of medium size, deeply constricted, sinus linear, closed; semicells subsemi-

circular, basal angles acutely rounded, each with a co~ical granule; apex truncate;
vertical »»iew elliptic, tumid; chloroplast with one pyrenoid; cell waB granulate,
median portion of semicell with a circle of large granules; length 32», width 30»,
isthmus 7».

Ke lie vs.

Cosmarium quadrum Lundell var. minus Nordstedt Fig. 415
Cells medium large, deeply constricted, sinus closed, open toward the isthmus;

semicells subrectangular, basal angles rounded, apical angles broadly rounded, sides
convex; apex straight; vertical view oblong-elliptic; chloroplast with two pyrenoids;
cell wall granulate; length 44», width 35», isthmus 14».

Haunck.

Cosmariu tr rectangulare Grunow Fig. 416
Cells of medium size, deeply constricted, sinus linear, closed; semicelis sub-

hexagonal, basal angles acutely rounded, lower sides parallel, upper sides obliquely
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truncate; apex truncate; vertical view subelliptic; chloroplast with one pyrenoid; ce!l
wall punctate; length 42 to 44», width 34 to 35><, isthrr.us 11 to 12».

Pe!ee.
Cosmarium regneilii Wille Fig. 417

Cells small, deeply constricted, sinus linear, closed; semicells trapez<>id-hexagonal,
lower and upper !atera! margins retuse, separated by a protruding lateral angle; apex
broad and truncate; vertical view elliptic with a protuberance on each side; chloroplast
with one pyre soid; cell wall smooth, length 17 to 18>, width 14 to 17><, isthmus 4 to:»<.

Smith, W«brie, Fisher.

Cosmariurn regnellii Wille var. minimum Eichler &; Gutwinski Fig. 418
Characters as for the species; length 11 to 14< . width ll to 12u, isthmu~ 3 to 4>.
Wehrle.

Cosmarium r>miforme  Ralfs! Archer Fig. 419
Cells medium large, deeply constricted, sinus mostly closed, open toward the isth-

mus; semicells reniform, basal angles broadly rounded; vertical view broadly e!liptic;
chloroplast with two pyrenoids; eel! wal! granulate. granules in oblique rows; length
Ig>, width 44><, isthmus 14><.

Haunck.

 'osmarium r> niforme  Ralfs! Archer var. compresaum Nordstedt Fig. 420
Cells of nediun> size, deeply constricted, sinus closed; semicells <iepressed; apex

slightly truncate; vertical view oblong-elliptic; cells 47 to 56> x 46 to 64><, isthmus
� to 18>< wide.

Exact location not known,
Description adapted from W, &. G. S, West,

 .osmarium r< niforme  Ralfs! Archer var, seminudum Taft Fig. 421
Cells medium large, deeply constricted, sinus closed, open toward the isthmus;

!cmice!!s reniform, basal angles rounded; vertical view oblong-e!liptic with concave
rides and one large granule on each side; chloroplast v:ith one pyrenoid; < ell wall gran
u!ate, granul< s in oblique series from basal angles to niidd!e of apex, then downward
to middle of semice!l where there is one large granule, ends of acr»ice!!s in vertical
view with six or seven rows of granules, these areas con»ecte<l by two double rows of
granu!es, median portion not granulate; length 46 to 48<, width 41><, isthmus 14s.

Squaw.

 .'osmarium s<elyanum Wo!le Fig, 422
Cells sm:ill, <ieeply constricted, sinus linear, closed; semicells rectangular, spices

slightly produced, basal angles rounded, each with three margins! granules, one undu-
lation with three granules betv een basal angle and apex.; apex truncate with four
u»dulations; vertica! view tumid; chloroplast with one pyrenoid, <e!1 wall with granules
within the la;eral lobes, a row of granules just below the apex and a median ring of
large granules with four granules within; length 23~. width 23><, isthmus 6 to 7><.

F., Harbor.

  osmarium suheostatums Vordstedt Fig. 423
Cells medium size, deeply constricted, si ~us linear, closed; semi < el! s subsemi-

circular, basal angles rounded; apex flattened to truncate; vci'tieal view tumid; chloro-
p!ast with one pyrenoid; ce!i wall margin crenate, ca< h with two denticulations, apical
crenatio»s sniooth, three to four rows of crenations within the lateral margins, a ring
of large grar ules with four granules within. at the niiddlc of the sernice	; length 32><,
width 27><, isthr»us 7><.

kidd!e.

Cosmarium aubcrenaturn Hantzsch Fig. 424
Cells small, deeply constricted, sinus linear, < !nsed; scrnicells broadly truneatc-

pyramidate, '>asa! angles rounded, margins moderate!y convex, undulate, apex broad,
truncate; vertica! view elliptic a»d tumid; chlorop!ast with orle pyie»oid; cell wall
with two rov s of undulations within the undu!ate margins, three to four undulations
across the a!>ex, three vertical rows of granules at the n>idd!e of the scmicell, these
sur>s>unded by a hcmispherica! row of granules lying within the marginal aeries
of undulations; length 23><, width 19s, isthmus 7s.

Kelleys.
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Cosmarium suhcrenatum Hantzsch forms? Taft Fig. 425
Characters as for the species except that the semicells are more depressed and

the margins are more strongly convex; !ength 21 to 25», vddth 19 to 28», isthmus 5 to
6».

Squa v.

Cosmsrium subrucumis Schmidle Fig. 426
Cells large, deeply constricted, sinus linear, closed, but open toward the isthmus;

semicells longitudinally semielliptic, basal angles rounded; apex convex; vertical view
elliptic; chloroplast with two pyrenoids; cell wall smooth; length 55 to 60», width 35
to 37», istsmus 14 to 19»,

Kelleys, Pelee,

Cosmariu<n subnudiceps W. & G. S. West var. granulatum Taft Fig, 427
Cells large, deeply constricted, sinus linear, c!osed; semice!is quadrate-reniform,

basal ang.es broadly rounded; apex convex; vertical view broadly ellipsoid; chloroplast
with one pyrenoid; cell wall densely granulate except in the uppe< median portion of
the semic<.ll where the granules are sparse and arranged at the angles of overlapping
hexagonal areas, these granules interconnected by thickened ridges of the wall; length
50 to 54», width 41 to 43», isthmus 10 to 11».

Kc!!eys, Pc!co, E. Harbor.
Cosmariu'u subochthodes Schmidle Fig, 428

Cells large, deeply constricted, sinus closed and the basal angles of the two semi-
cells overlapping; semicells pyramidate-subsemicircular, basal angles rounded, margins
convex, eight to nine crenate; apex smooth and very slightly produced; vertical view
e]!iptic: chloroplasts two, axial, each with one pyrenoid; cell wall with two or three
rows of e.enations within the margins and sparsely granulate; lengih 64», width 50»,
isthmus 16»,

Haun=k,

Cosmarium subraeiborskii Taft Fig. 429
Cells small, deeply constricted, sinus opening outwards; semicells subelliptic,

ventral n argin slightly more convex than dorsal margin, lateral angles sharply
rounded; rertical view narrowly elliptic, slighty tumid; chloroplast with one pyrenoid;
cell wall minutely granulate, granules in 18 io 20 vertical series across semicell;
length 23 o 27». width 25 to 30», isthmus 5 to 7».

Squavz, Kel!eys, Buckeye Isl. beach pools, E. Harbor.

Cosmariurx subtumidum Nordstedt var. klebsii  Gutw.! W. & G, S, West Fig. 431
Cells small, deeply constricted, sinus linear, closed; semieells pyramidatc-semi-

circular with upper margins nearly straight, basal angles broadlv rounded; vertical
view bros<i!y e!!iptic; chloroplast with one pyrenoid; cell wall smooth to 5ne!y punctu-
late; length 32», width 25 to 28», isthmus 7 to 9».

Squavn

Cosmarium sulcatum Nordstedt var. sumatranum Schmidle Fig. 430
Cells of medium size, deeply constricted, sinus linear, closed; semicel!s depressed

elliptic-pyiamidate, basal ang1es broadly rounded; apex truncate to slightly convex;
vertical vi w broadly eHiptic with three undulations on each side; chloroplast with one
pyrenoid; .el! wall smooth; length 39», width 29 to 82», isthmus 9».

Ke lley s.

Cosmariurs triplieatum Wolle Fig. 482
Ce!ls of medium size, dc<'ply constricted, sinus linear, < losed; scmicells rectangular,

basal angles rounded, upper angles broadly rounded, lateral margins parallel; apex
truncate; "ertical view broadly elliptic, ends rounded; chloroplast with two pyrenoids;
cell wall partially granulate, two marginal and two within the basal angles, three
marginal nnd three within the apical angles, upper face of semicell with one central,
one above and four laterally displaced large granules interspersed with smaller
granules; length 44 to 46», width 36 to 87», isthmus 11 to 12».

Kelleys, E. Harbor.

Cosmsriurr. turpinii de Brebisson var. podolicum Gutwinski Fig. 438
Cells !arge, deeply constricted, sinus linear, opening outwards; scmicel!s truncate-

pyramidat<, basal angles broadly rounded, apical angles rounded; apex truncate and
retuse, upper margins straight to slightly concave, undulate, face of semirrll with two
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median protub rances; vertical view elliptic with 2 protuberances on each side; ch!oro-
p!ast with tw> pyrenoids; cell wall granulate, granules on basal ang!es larger than
others; length 57 to 64~, width 50 to 53>, isthmus 12 to 14>,

Wehrle, Fox, Fisher, Pelee.
Cosmarium vario!atum Lunde!! var, cataractarum Raciborski Fig. 434

Cells medium small, deeply constricted, sinus linear, closed; semicells pyramidate,
basal angles rounded, upper margins straight or convex, sometimes retuse; apex
rounded; vei.t cal view elliptic and tumid with a thickened area in the wall of each
protuberance; chloroplast with one pyrenoid; cel! wall granulate with a median,
circular, thickened spot; length 37 to 43m, width 25 to 30>, isthmus 6 to 7v.

Fisher, Wehrle, Squaw, Gibraltar, Kelleys.
Cosmarium viride  Corda! Joshua var, compressum Taft Fig. 435

Ce!!s sms.ll, slightly constricted, sinus obtuse; semicells obovate-circular with
slightly depressed apices; vertical view compressed, circular; chloroplast with one
pyrenoid; cell wall finely but distinctly granulate, granules arranged in concentric
rows within the tnargins of the setnice!!s; length 30 to 33>, width 18 to 22>, isthmus
12 to 14s,

Kelleys.

Desmidium Agardh 1824

Cel!s unit'd into twisted filaments, usually inclosei! in a 'broad, gelatinous sheath;
cells depresseo, broader than long, with a distinct, moderately deep constriction; verti-
cal view elliptic, citriform, or three to four angled; chloroplast axial, massive, lobed
with one pyreroid in each lobe.
Desmidium sa artzii Agardh Fig. 436

Characters as for the genus; filaments triangular, twisted; cell length 18m, width
44 to 46', isthmus 37 to 41m.

Kelleys, E, Harbor, Put-in-Bay Harbor.

Euastrum Ehrenberg 1832

Cells of variable size, longer than broad, or about as broad as long, strongly com-
pressed, deeply constricted, sinus linear; semicells usua!!y pyramidate, apices mostly
truncate, lstei a! margins variously lobed, center of semicell with one or more pro-
tuberances; apex usually with «n incision of variable depth, or retuse; vertical view
elliptic with variously arranged protuberances; chloroplast one, irregularly lobed and
ridged with on;. or more pyrenoids in each semicell,
Huastrum abruptum Nordstedt Fig. 437

Semicells truncate-pyramidate, apica! incision deep, narrow, lateral lobes with
conical denticulations, one large conical granule at. each apica! angle, median pro-
tuberance with about four ovate granules; length 38 to 41m, width 27 to 28m, polar
lobe 18> wide, sthrnus 6 to 7s.

E. Harbor.
Huastrum abriptum Nordstedt var. !agoense  Nordst.! Krieger Fig. 438

Cells sms. !er than species with a sing!e small, conical tooth on the lateral lobe;
length 23 to 27', width 18 to 2!s, polar lobe 12 to 14> wide, isthmus 4 to 5> .

E. Harbor.

Eustrum abruptum Nordstedt var, lagoense  Nordst.! Krieger forma? Taft Fig. 439
A variation of the var. lop!>e>rse in which the lateral lobes have three small gran-

u!cs on the margins and four pronounced granules vrithin the apex on each side of
the apical incision.

E. Harbor.
Euastrum bidi ntatum Naegeli Fig. 440

Cells small; semice!!s subpyramidate, margins bilobate, each lobe with a sharp
granule or with onc to three granules just within the margin, central protuberance
with three to four granules, one large granule on <ach side and below the apical
incision; length 32 to 41>, width 24 to 26>, isthmus 4 to 7i.

Pelee, E. Harbor.

Euastrum bins!e  Turp,! Ehrenberg var. hians  W. West! Krieger Fig. 441
Cel!s very smal!; semicells subpyramidate, basal angles subacute, obliquely trun-

cate toward the sinus, upper part of lateral margins concave; apex retuse; vertical
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view elliptic, each side with a small protuberance; cell wall smooth; length 14 tc 17',
width 11 to 13', isthmus 3 to 4v,

K el 1r ys.

Ruastrunr dubium Naegeli formar Taft Fig. 442
Cells very small, nearly quadrate; semicel! margins bilobed, upper lobes with a

single granule. apical angles with a conical tooi,h, apical incision open, not, as deep
as in the species; length 19 to 23', width 16 to 19w, polar lobe 12 to 13w wide, isthmus
3 to 5e.

Haunck, E. Harbor,
This form is doubtfully included with E. dirbiuoi.

Euastrum insulare  Wittr.! Roy var. silesiacum> Gronblad Fig. 443
Cel!s small; semicells subpyrami date, basal angles nearly rounded, obliquely

truncate toward the sinus, upper part of !atera! margins concave, apical angles
rounded; apex slightly retuse; vertica! view elliptic, each side with a small protuber-
ance; cell wall smooth; length 19 to 20m, width 14e, isthmus 3 to 4r.

Pe!er.

Euastrum !utkenru!!eri Duc. Fig. 444
Ce!!s small; semicells subpyramidate, basal angles acutely rounded, lateral rnar-

gins wit!i one undulation above the basal angle; ape>; f!attencd and apical angles
broadly rounded, very slightly retuse; vertical view elliptic, each cell with a small,
granu!atrd protuberance; cell wall smooth; length 28m, width 21', isthmus 7p.

Kelkys,
Euastrum ohioense Taft Fig. 445

Cells of medium size, as broad as long, deeply constricted, sinus closed, then open-
ing outw.irds; semicells broadly pyramidate; polar lobe with a broad cuneate depres-
sion, each angle with small conical teeth, lateral margins slightly <oncave, each with
a s!ight protuberance below the po!ar lobe, each protuberance with three conical teeth
along thi margin; basal !obes sharply rounded, with five vertical rows of conical
granules; center of semicell with four conical granules inside a ring of flattened gran-
ules and one granule above the isthmus; vertical view with median tumid area with
three conical granules and a portion of a ring of granules, ends with five rows of
granules; length 60>, width 60r, polar lobe 23r wide, isthmus 16r .

E, H arbor.

Euastrum quebecense Irenee-Marie Fig. 446
Cells of medium size, deeply constricted, sinus closed; semi cells subquadrate-

pyramidate, basal angles with a conical tooth in the plane of the isthmus, lateral
margins .v!th two slight undu!ations above the basal angle, strongly concave in upper
part; apt x broad, slanting obliquely upward to the deep, open apical incision, each
apical angle with a long, conical tooth, and a smaller tooth just below and within
the marg n, one tubercle on each side of the base of the apical incision', vertical view
with a protuberance with four nearly rectangu!ar granules; length 55', width 37a,
polar lobe 23m ivide, isthmus 6s.

Pelee.

Euastrurr. verrucosum Ehrenberg var. a!stum Wolle Fig, 447
Cells large, subhexagonal, deeply constricted, outer half of sinus open, basal

angles cl ising, resulting in a hooked appearance; semicells three-lobed, polar lobe
broadly retuse, a!l lobes 8 ran ulate, sernicells with three large protuberances across
the basal portion, each with granules in concentric circles: cell wall granulate; length
76 to 80m, width 62 to 67e, polar lobe 30 to 35~ wide, isthmus 16 to 18a.

Kelleys, Pelee.

Hyalotheca Ehrenherg 1840

Filaments with broad gelatinous sheaths; ce!!s broader than long, nearly cy!indri-
csl, medi in constriction slight, apices f!attened; cell wall smooth or with delicate
transversi ridges that encircle the cell below the apices; chloroplasts two, axial with
radiating lobes and one central pyrenoid,
Hyalotheca dissiliens  Smith! de Brebisson Fig. 448

Characters as for the genus; cell wall smooth; length 12 to 15m, width 23 to 25'.
Ke!!cys deep quarry,
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Hya loth eca mu cosa   M crt,! Khrenber g Fig. 449
Character:i as for the genus; cell wall with two parallel rows of granules just

within the a oices; length 16 to 21'>, width 18 to 20ii>, isthmus 16 to 186,
E, Harbor.

Mierasterias Agardh 1827
Cells variiible in size, greatly compressed, with a very dee>p, nearly linear median

incision; semiiells three to five-lobed, apical lobe widely cuneate, lateral lobes bilobu-
late, face of:iemicell generally without granulate protuberances; chloroplast single,
lobed, with many pyienoids.

The gcnu;i Micrasterias is rare in the Island Region. The only recorded species
are from K, Harbor.
Micrasterias radiata Hassall Fig, 450

Cells deeply constricted, sinus wide open; semicells five-lobed, incisions wide and
deep, each angle of polar lobe produced into long diverging processes with deeply
furcate apices, lateral lobes divided into two bifurcate processes; apex acute; cell
wall smooth; liingth 140», width 106», polar lobe 89'> wide, isthmus 18>i>.

E. Harbor.
Micrasterias tiuncata  Corda! de Brebisson var, semiradiata Cleve Fig. 451

Cells elliptical, poles broadly truncate, deeply constricted, sinus liiiear, opening
outwards; semicells five-lobed, upper incision deep and open, lateral lobes bilobulate,
each lobule emarginate, apical lobe slightly convex and retuse in middle; cell waH
punctate; length 80 to 88>, width including teeth 92 to 96'>, without teeth 83s, isthmus
1 1 to 13> .

E. Harbor,

Penium de Br4bisson 1844
Cells stra ght, cylindrical to fusiform, with or without a slight median constriction,

apices rounde<. or subtruncate; chloroplasts one or two per sernicell, each a central mass
with radiating longitudinal plates, plates entire along the margins; pyrenoids axial,
one or more; cell walI with pores,
Penium margaritaceum  Ehr.! de Brebisson Fig. 452

Cells large, cylindrical or subfusiform, with a median constriction, apices trun-
cately rounded; cell wall brownish, with longitudinal iows of granules; length 115 to
]84i>; width 21 to 23».

Fox, Kelliys, E, Harbor.

Pleurotaenium Naegeli 1849
Cells straight, elongated, cylindrical, constricted; semicells with a nonplicate, in-

flated base; apex with or without tubercles, truncate or truncately rounded; chloro-
plasts numercus, parietal, longitudinal bands, pyrenoids numerous.
Pleurotaenium ehrenbergii  de Breb.! De Bary Fig. 453

Cells large, nearly cylindrical or with sides of sernicells somewhat convex; base
of semicell inflated with one undulation above it; apex surrounded by tubercles;
length 270 to 5>20m, width at base 27 to 30i>, width at middle of semicell 25 to 35>, width
at apex 16 to 1 8», isthmus 21 to 23> .

Pe lee.
Pleurotaenium trabecula  Khr.! Naegeli Fig. 454

Cells large, nearly cylindrical; semicells with one basal inflation, apices rounded-
truncate, no tubercles; cell wall punctate; length 360 to 580i>, width at base 26 to 35r>,
width at apex 20 to 28i>.

Squaw, Fisher, Wehrle.

S phaerozosma Corda 1835i
Cells small, flattened, deeply constricted, sinus narrow and linear, or open, united

in long, twist d filaments by short apical appendages; chloroplast one axial with one
pyrenoid in each srmicell.
Sphaerozosms granulatum Roy k. Bissett Fig. 455

Characters as for the genus; lateral walls of semicells with about five minute
granules; leng th 9 to 10', width 9 to lie, isthinus 4 to 5w.

Smith, Ki lleys church quarry.

77



Spondyloaium de Br4bisson 1844
Cells sma!!, flattened, often deeply constricted, sinus open; semicel!s variable in

shape, ap ces truncate, concave, or convex; vertical view elliptic, tumid-elliptic, or tri-
angular; i ella united by apposition of the apices into filatnents,
Spondyloaium luetkemuelleri7 Gronblad Fig. 456

Cells deeply constricted, sinus open; semicel!s subelliptic, ventral margin nearly
straight, dorsal margin convex and elvated at the central portion; vertical view
elliptic and tumid; cell walls smooth; length about 27», width about 30», isthmus about
8».

Exact location not known.

Staurastrum Neyen 1829

Cells variable in size, usually as broad as long, or broader, usually radially sym-
metrical, ~ed!an constriction more or less deep; semicells variable in outline, with the
angles fr~quent!y produced into elongate, ho]low processes, 2 to 12 radiate in vertical
view; cell wall smooth to granulate, or with variously arranged spines or verrucae;
chloroplast one per semicell, axial, with radiating lobes, and with one pyrenoid.
Staurastrum avicula de Bribisson var. aubarcuatum  Wol!e! W, West Fig. 457

Cells of medium size, deeply constricted, sinus open; semicella oblong-elliptic,
ventral narg!n more angular and more convex than dorsal margin, lateral angles
rounded snd with two sharply pointed, divergent teeth; vertical view triangular with
retuse margins; cell wali finely granulate, granules in vertical series; length 36 to
37», width 38 to 40», isthmus 9 to 10».

Wehrle,
Staurastrsm biarcuus Taft Fig, 458

Cells small, sinus deep, opening outwards; semicella truncate-pyramidate, sides
straight, base convex; apex retuse; vertical view triangular, each angle with a tooth-
like granu!e, sides straight or slightly convex, sharply retuse at the center; within
the vertical view formed by the basal angles, and in miniature, is the smaller vertical
view af the apical angles; cell wall granulate, granules arranged in concentric series
about the angles, each basal angle furnished with two vertically arranged teeth, the
lower smaller than the one above; each apical angle with a single, broad, conical
granule, 1 ngth 35 to 36», width 32 to 34», isthmus 14».

Ke!!eys.
Staurastrum bicoronatum Johnson var. tridentatum Taft Fig. 459

Cells small, deeply constricted, sinus open from an apicu!ate apex; aemicclls nar-
rowly elliptic; apex distinctly elevated, lateral angles extended into processes terminat-
ing in thr:e short spines; vertical view triangular, sides strongly concave, base of each
process w th two short laterally placed processes snd a circle of verrucae; length 23»,
width 38 ta 43», isthmus 4 to 6».

E, Harbor.

Staurastrum bieneanum Rabenhorst Fig. 460
Cells small, deeply constricted, sinus first linear, then opening outwards; semi-

cells oblong-elliptic, both surfaces strongly convex, lateral angles acutely rounded, with
two minute apiculations; vertical view triangular, sides concave; cell wall finely
granulate length 31 to 32», width 30 to 34», isthmus 7 to 8».

Ke!!el s,
Stauraatrum brevispinum de Brebisaon var. canadense Taft Fig. 461

Cells of medium size, deeply constricted, sinus first narrow, then opening widely;
semicel!s i!epressed hexagonal, lateral angles acute, with one conical tooth; apex flat-
tened or very s!ightly convex; vertical view triangular and sides retuse; ce!l wall
obscurely granulate; length 46 to 48», width 44», isthmus 9 to 10».

Pelee.
Staurastrum chaetocerus  Schroeder! G. X. Smith Fig. 462

Cells small, constriction slight, opening outwards; semiceBs pyramldate, upper
angles extended into long processes with three teeth, margins of processes with apicu-
lations; vertical view biradiate; !ength with processes 40 to 75», without processes 18
to 25», width with processes 60 to 73», without processes 14 to 16», isthmus 4 to 7».

Hatchery.
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Staurastrum crenulatum Delpont forms? Taft Fig, 463
Cells small, deeply constricted, sinus open; semicells pyramidate, margins undu-

late, apical angles extended into short processes, each with four teeth; vertical view
triangular, sides retuse, each process with rings of punctations, each side with two
verrucae insic,e the margin; length 21m, width 23i, isthmus 5v.

Wehrle.
Staurastrum cuspidatum de Brebisson Fig. 464

Cells small, deeply constricted, sinus wide, opening outwards; semicells elliptic,
lateral angle: rounded, each with a long down-curving spine; vertical view triangular,
sides concave, angles with one long spine; length 18 to 20m, width without spines 16
to 1$, isthmi, s 4 to 5i .

Smith.
Staurastrum dejectum de Brebisson Fig. 465

Cells small, deeply constricted, sinus wide, opening outwards; semicells triangular,
dorsal and biteral margins straight or slightly convex, lateral angles with a long,
divergent spine; vertical view triangular, margins slighty concave, angles with a
long spine; length 18 to 27I, width without spines 17 to 27', isthmus 5 to 8i,

Put-in-Bay Harbor,
Staurastrum floriferumy W. 4k G. S, West Fig. 466

Cells of medium size, medium deep constriction, open; semicells nearly quadrate,
upper angles extending into long processes, each with three teeth; vertical view tri-
angular, sides slightly concave, processes with rows of teeth, center of apex with a
circle of six werrucae; length 34 to 46', width with processes 48 to 50', isthmus 7 to 9v.

Wehrle, Smith, Haunck.
Straurastrum furcigerum de Brbbisson Fig. 467

Cells large, deeply constricted, sinus narrow, then opening outwards; semicells
elliptic, dorsal and ventral margins equally convex, lateral angles produced into short
processes tipped with three stout spines; apex of semicell having a similar series of
processes with concentric rows of teeth; vertical view triangular, margins concave, each
angle with an apical process; length without processes 41m, width with processes 55
to 57m, isthmus 13'.

Pelee.
Staurastrum granulosum  Ebren,! Ralfs Fig. 468

Cells small, deeply constricted, sinus open; semicells oblong-elliptic, dorsal margin
less convex tk.an ventral margin, lateral angles acuteiy rounded, each with two vertically
arranged tee:h; vertical view triangular, margins concave, each angle with one tooth
showing; cell wall densely granulate; length 27 to 32i, width 25 to 32m, isthmus 10
to 14'.

Kelleys.

Staurastrum orbiculare Ralfs var? Taft Fig. 469
Cells medium large, deeply constricted, sinus linear, closed; semicelis pyramidste-

semicircular, basal angles rounded, upper margins convex to nearly straight; apex
rounded; vertical view triangular, margins concave, angles more or less pointed; cell
wall punctuls te; length 42', width 40m, isthmus 114.

Pelee.

Staurastrum ornatum Turner var. asperum  Perty! Scbmidle Fig. 470
Cells small, constriction shallow; semicelis pyramidate, upper angles extending into

short depres.ied processes; apex rounded; vertical view six-radiste, each process with
a short process on either side at the base, apex with a ring of granules, two granules
at the base oi each process; length 26 to 28', width 37w, isthmus 8 to 10>,

Pelee, E. Harbor.

Staurastrum paradoxum Meyen Fig. 471
Cells of medium size, constriction slight, sinus acute; semicells cup-shaped, widen-

ing toward the apex which is slightly convex, upper angles extending into long, stout
processes tipped with four spines; vertical view three-radiate, sides mostly straight,
processes with concentric rings of minute teeth; length 28 to 29m, width without proc-
esses 12 to 15~, with processes 53m, isthmus 7w.

Hatcherl, open lake in 1st. Region.
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Staurastrum peleii Taft Fig. 472
Cells ceeply constricted, sinus closed; semicells rectangular with three apical proc-

esses continued into two short,, truncate, vertically arranged processes, basal angles
rounded, v>ith three concentric rows of granules; vertical view triangular, each angle
broadly rounded, superimposed and projecting beyond this angle is the lower of the
two vertict<By arranged processes with three marginal teeth and three sma11 granules
within the margin, within this process is a bidentste protuberance, sides sharply retuse
at center; length 37 to 39», width 37 to 39», isthmus 16».

Pelee,
Staurastrum polymorphum de Brebisson Fig. 473

Cells small, sinus open; semicells narrowly elliptic, both dorsal and ventral sur-
faces equally convex, upper angles produced into short processes, each with four
teeth; ape:. and processes undulate; vertical view triangular, sides concave, processes
with concentric' double rows of minute granules; length 28 to 30«, width 35 to 46«
isthmus 7 to 9».

Haunek, Squaw, E, Harbor.
Staurastrum polytrichum Perty var. ornatum Taft Fig, 474

Cells l arge, deeply constricted, sinus open; semicel l s hexagonal-elliptic, apices
truncate; <ertical view triangular, sides concave, angles rounded; cell wall with long,
acutely po nted snd mostly curved spines, spines arising from truncate, conical pro-
tuberances of the wall; length without spines 58», width without spines 55 to 57»,
with spines 66 to 67», spines 4.5 to 5.5», isthmus 21».

Pele e.
Staurastrum punctulatum de Brebisson Fig, 475

Cells small, deeply constricted, sinus open snd acute angled, often twisted at the
isthmus; semicells subrhomboid-elliptic, dorsal and ventral margins equally convex,
angles «cutely rounded, vertical view triangula>', sides slighty retuse, angles of one
semicell often alternate with the other; cell wall granulate, granules in series around
the angles; length 26 to 40», width 23 to 36», isthmus 8 to 16».

Put-in Bay Harbor.
Description and figure from West <ic West �904-1923!

Staurastrum punctulatum de Brebisson var. kjellmanii Wille Fig. 476
Chars<ters as for the species except sinus more open, angles of semicells more

rounded, aad sides of vertical view straight or slightly convex; length 39», width 30»,
isthmus 13 >.

Kelley s.
Staurastrum sebaldi Reinsch var. ornatum Nordstedt Fig. 477

Cells Iarge, moderately constricted, sinus opening widely; semicells cup-shaped,
angles produced into stout processes with three spines, processes with large dentieuls-
tions and verrurae; vertical view triangular, sides straight, processes with a series
of spines within the margins, sides of semicell with verrucae within the tnargins;
length 53», width with processes 96», without processes 21», isthmus 14»,

K, Ha> bor.
Staurastrum setigerum Clevc Fig. 478

CeBs cf medium size, deeply constricted, sinus opening outwards; semicells ovate-
elliptic; vertical view triangular, sides concave, angles acutely rounded; cell wall with
long, sharp spines irregularly arranged around the angles; length 35 to 39», width
39 to 46»; isthmus 11».

Squaw, Wehrle, Haunck.
Staurastrum striolatum  Naeg.! Archer Fig. 479

Cells small, deeply constricted, sinus wide; scnficells oblong-ellipti<., ventral margin
strongly convex, dorsal margin straight or sightly retuse, angles rounded; vertical
view triangular or four-radiate, sides concave; ceB wall finely granulate, granules in
rows around the angles; length 19 to 21», width 18 to 23», isthmus 8»,

Wehrh, Haunck, Stnith, Kclleys.
Staurastrum tetrscerum Ralfs Fig. 480

CcBs small. constriction medium deep, sinus open, semicells rectangular, upper
angles produced into long diverging processes with four minute teeth, processes with
rows of minute «piculations; apex slightly concave; vertical view fusiform; length
with processes 25> to 27», without processes 10 to ll», width with processes 28 to
30«, without processes 7 to 9», isthmus 5».

E. Hstbor.

80



Family Mesotaeniaeeae

Cylindrocystis Meneghini 1838
Cells cylindrical, sornetirnes slightly curved, length varying to three and one-

half times thc diameter, unconstricted, or with a very slight identation; apices rounded,
embedded in mucilage; choroplast one per semieell, axial, stellate, one large pyre-
noid per chloroplast.
Cylindrocystis brebissonii var. minor W. & G. S, West

Characters as for the genus; length up to 42@, width 12 to 13r .
Cibraltar, Ke!loys N, quarry seepage.

Gonatozygon De Bary 1856
Cells cylindrical, length 10 to 20 times the diameter, not constricted; apices trun-

cate and slightly inRated, in filaments which readily disassociate; eh!oroplasts two,
axial, narrow and undulate, pyrenoids numerous.
Gonatozygon kinahani  Arch,! Rabenhorst Fig. 482

Characters as for the genus; cell wall smooth; length 135 to 195M, width ll to 12'.
Squaw.

Gonatozygon monotaenium De Bary Fig. 483
Cell wa! minutely and densely granulate, granules variable in shape and size;

length 101 to 190r, width 9 to 10m,
Mound, Kelleys.

Division Charophyta

Class Charophyceae

These plants are macroscopic, up to 60 em in length, usually erect, and often
calcareous. 'I'heir axes regularly are difFerentiated into nodes and internodes by the
repeated division of an apical meristernatic ce!l. The internodes are either cortieated
or ecorticate3; the nodes have whorls of leaf-!ike branches from which branches of
unlimited growth arise in the axils. Asexual multiplication is either by stolons or
by bulbils oa the basal rhizoida! branches; sexual reproduction is oogamous with
oogonia and antheridia at the nodes. The oogonia are large, ovoid, or sub-globose,
enclosed by;piral cortications that terminate anteriorly in a coronula, Smaller than
the oogonia, the antheridia are globose and red or orange-red in color. With a wall of
interlocking plate-cells, they are located above, below, or beside the oogonia. Each
oogonium hs s one egg; each antheridium contains numerous motile sperms.

KEY TO GENERA OF CLASS CHAROPHYCEAE

Chara
2

1. Main axis corticated .
1, Main ax:s not corticated

2. Each leaf subtended by 1 or 2 spine-like cells;
corona of 1 tier of 5 cells

2. No uhorl of spine-like cells at nodes
3. All leaves branched, corona of 2 tiers of 5 cells each
3, Leaves b>th branched and unbranched; corona of ' tiers of 5 cells each

Chara
3

Nitel!a
Toly pel!a
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Plants irieluded in this division are unique and occupy an isolated taxonomic posi-
tion, They are alga-like in some respects, but this does not necessarily imply that they
should be in luded in one of the several algae divisions, especially since the great
differences aviong algae have been recognized by the establishment of a number of
separate plant divisions to accommodate these diiFerenees. They have no known an-
cestors, and no evolutionary line directly attributablc to them can be traced. They re-
semble the Chlorophyta in their pigmentation and to some respect in their reproduction,
The sex org:ins are one-eel!ed, but the sterile sheaths around these organs are dis-
tinctive. Also distinctive is the germination of the zygote with its protonerna-!ike stage.

The div< rsity of opinion concerning their taxonomic position is evident in the
literature where they are assigned to an order of the Chlorophyceae, to a class co-
ordinate with the Chlorophyceae, or to a separate division of the pla~t kingdom. The
latter seems to the writer, to be the best choice,



Order Charaies

AII Ck<araophyceae are in the one order, Charales. The characters that distinguish
the order are the same as those for the Charophyceae.

Family Characesc

Those who find it necessary to study the Characeae are referred to the monu-
mentaI works by Richard D, Wood and Kozo Imshori �964, 1965!, This monograph
and iconograph provide detailed descriptions, synonymy, and figures necessary for s
critical study of the taxs,

The t-estment of the Characeae in western Lake Erie wilI in< lude onIy names
of the taxa, their locality records, and such synonymy as is necessary to assign the
earlier records to their proper taxonomic position.

Chars L., em. Ag., em, A. Brsun 1849
Plants usualIy coarse and upright, often branched, calcareous; axes composed of

nodes and intcrnodes, internodal ce}Is corticated, some ecorticated; each node with
a whorl of leaves, each leaf subtended by one or two spine-like cells; usually with one
branch at a node, branches in axils of leaves; homothallic or heterothallic; antheridium
below oogcnium if homothaIiic; coronula of oogonium with a single tier of five cells.
Chars braunii Gmelin See Wood snd Imahori �965!, p. 257.

Reporced by Pieters �902!, Put-in-Bay, Squaw ss C. coro«ata, microptila,
incruatata, East Harbor and Carp Pond as C. roronata, by Wood �947!, Alligator
Bar, Gibraltar,
Chars bra<inii forms schweinitzii  A, Br.! R, D. W. See Wood snd Imahori �965!,
p. 263.

Repor<ed by Pieters �902!, Squaw as C. coronata f. incrustatu, E. Harbor as
C. coronal<i, niciocarpa, n<eioptila; by Wood �947!, Fisher, Put-in-Bay as C. echtoe-
initzii, Squaw as C. coronata and echtoeinitzii,
Chars fibrosa var. fibrosa forms keukensis  T.F,A.! R, D. W. See Wood and Imahori
�965!, p. 292.

Reporied by Pieters �902!, Squaw as C hydropitye f. rornpacta; by Wood �947!,
Squaw as C. keuken<ris  Allen! Robinson.
Chars fibrosa var. hydropltys  Reich.! R, D. W,, em. See Wood and Imahori �965!,
p. 302.

Reported by Pieters �902!, Squaw as C. hy<tropitys f. Reich.
Chars globularis var. aspera  Deth. ex. Wi!ld.! R. D. W., em. See Wood and Imahori
�965!, p. ]99.

Reported by Pietcrs �902!, Squaw as C. aep<ra  Deth.! Wi!I<i.
Chars globularis var, globularis  Desvaux! R. D. W, See Wood and Imahori �965!,
p. 169.

Reported by Pieters �902!, E. Harbor as C. fragili« f. brevifolia, Put-in-Bay as
C. fragilia f, subinern<ia; by Wood �947!, Haunck, L. Erie shore at Fisher as C.
contraria.
Chars globularis var. virgata forms macounii  T. F. A.! R. D. W. See Wood and
Imahori �365!, p. 186.

Reported by Pieters �902!, Squaw as C. aspera Willd.; by Wood �947!,
Squaw as C', niaco<inii  AIIen! Robinson.
Chars hispida var, major forms intermedia  A. Br.! R. D. W, See Wood and Imshori
�965!, p, 145.

Reported by Pieters �902!, Put-in-Bay as t,. intermedia A. Br.
Chars vulgaris vsr. vulgaris  A. Br. ex. Kuetz.! R. D, W. See Wood and Imahori
�965!, p. 78.

Reported by Pieters �902!, Put-in-Bay as C. i«termcdia; by Wood �947!,
Haunck, L Eric shore at Fisher, near Monume«t at Put-in-Bay, Gibraltar dock as
C. contraria.
Chars zeylznics var. sejuncta  A. Bt.! R, D. W,. em, See Wood and Imahori �965!,
p. 238.

Report'd by Pieters �902!, E, Harbor as C'. «cjuncta A. Br,; by Wood �947!,
Haunck as C. rnn<pacta.
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 ;hara zeylani<.a var. zeylanica forms michauxii  A. Br,! H. and J, Gr. See Wood and
Imahori �965!, p. 281.

Reported by Pieters �902!, E, Harbor as C. «ej«i<cta; by Wood �947!, E.
Harbor as C. I aiteneis Turpin.

Nitella Ag., em. A. Br., Leonhardi 1863

Plants more or less upright, often branched, only occasionally calcareous; axes
composed of nodes and internodes, internodal cells ecorticate; nodes without whorls
of spine-like <elis; usually with two or more branches in the axils of the leaves at
a node, bran< hlets repeatedly furcate, not in dense terminal clusters; homothallic
or heterothallic; coronula of oogonium with two tiers of five cells each; oogonia and
oospores compressed in cross section,

Nitella acuminata var. acuminata forms subglomerata  A. Br.! R. D W. See Wood
and Imahori  :.965!, p. 404.

Reported by Pieters �902!, E, Harbor as <V. subgtomerata A. Braun; also by
Wood �947!, same.
Nitella furcate sub. sp. furcata  A, Br.! R. D. W. See Wood and Imahori <1965!, p. 475.

Reported by Pieters �902!, E. Harbor as V. poljf<j<loof<i«A. Br.
Nitella gracilis sub. sp. gracilis var. confervacea Breb. em. See Wood and Imahori
�965!, p. 61.6.

Reported by Pieters �902!, E. Harbor as V. batrachospermae  Reich,! A. Br.;
by Wood �94".!, as f<f, graoifis  Smith! Agardh.
Nitella megac;irpa  T. F. A.! R. D. W., comb. nov., em, See Wood and Imahori �965!,
p. 522.

Reported by Pieters �902!, E. Harbor as V. pofjtgfocf<i<<; by Wood �947!, E.
Harbor as V. meflacarpa Allen.
Nitella tenuissima  Desv.! Kuetzing. See Wood and Imahori �965!, p. 544.

Reported by Pieters �902!, E. Harbor as <V. te««issima; by Wood �947!, E.
Harbor as V. <e«« is«ima.

Tolypella  A. Br.! A. Braun 1857

Plants more or less upright, branched, almost dendroid, sometimes encrusted;
axes compose<i of nodes and internodes, internodal cells corticate, nodes without
whorls of spine-like cells; irregularly branched, two or three in the leaf axils;
branch]ets monopodial, terminating in coarse, dense, fertile clusters; homothallic or
heterothaIlic; coronula of oogonium with two tiers of five cells each; oogonia and
oospores circular in cross section.

Tolypella intricata var. intricata forms intricata  T. F. A.! R. D. W, See Wood and
Imahori �965!, p. 739.

Reported by Pieters �902!, Hatchery as T. iotertezta Allen; also by Wood
�947! as T, iutertexta Aller.

Division Chrysophyta

This is a large and varied group which includes amoeboid and flagellate cells
that are sessile or free-floating, solitary or colonial, both organized and unorganized.
They are sinrsle, branched, or nearly pseudoparenchymous filaments. Their common
characteristics include a preponderance of carotinoids in the ehromatophores, the
reserve food being oils and leucosin rather than starch, and cell walls often composed
of two parts and frequently containing silica. Reproduction includes cell division,
fragmentation aplanosporcs, zoospores, and isogamous sexual reproduction.

Class Xanthophycese

The plants may be unicellular, multicellular and filamentous, or siphonaceous.
The for<nation of H-pieces in the cell wall structure is especially proininent in this
class. Motile cells have two flageIlae of unequal length and structure. Other
characteristics are the same as for the division.
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Rhizochloridales

Heteroeoceales
Heterotrichales

Heterosiphonales

Sti pitococcus

Ferionella
Characiopsis

Order Rhizochloridales

The cells are plasmodial with the protoplast naked or inclosed in a lorica of
definite shape. The ehromatophore is a laminate disc, Reproduction is by cell division
or zoospor:s.

Family Stipitoeocenceae

Stipitocoecus W, k. G, S. West 1898

Cells epiphytic, inclosed in an envelope basally attached to other algae by an
elongate, thread-like stipe; lorica with a round< d base and expanded apex; chro-
matophorcs one to three, parietal, cup-shaped or irregular, pale yellow-green.

Stipitococcus urceolatus W. 4 G. S, West Fig. 484
Lorica ovoid, extending into an irregularly flaring apex; stipe thread-like, with-

out a basal disc; chromatophores one or two parietal discs; cells 3 to 4u x 6 to lip.

Squavr; on Mougootia.

Stipitococc us vasiforrnis Tiffany Fig. 485
Lorica vase-like, basal portion subglobose, upper portion elongate with nearly

parallel sides, opening only slightly enlarged; stipe short; chromatophore one, plate-
like; cells 4,5 to 7v x 8 to 13'.

Pelee canal.

Order Heterocoecales

The llants are nonfilamentous and mostly unicellular or loosely bound colonies.
Some are free-floating while others are epiphytic or in some manner sedentary. The
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KEY TO ORDERS OF Cl.ASS XANTHOFHYCEAE

I. Filamentous, siphonaceous, or eoenocytie
1. Not fi:amentous, siphonaceous, or eoenocytic

2, Cells plasmodial, protoplast naked or enclosed
in a lorica; cells often stipitate, attached

2. Cells unicellular or in loose colonies,
prctoplast enclosed by a ceB wall, not motile

3. Filamentous, mostly unbranehed, usually free-floating
3. Branched siphonaceous or globular coenocytic;

often ",errestrial, or in attached, submerged mats

KEY TO GENERA OF CLASS XANTHOFHYCEAE

1. Filamentous
1, Not filamentous

2. Branched, parietal, discoid ehromatophores
2. Unbranehed, stout H-pieces, parietal, discoid chromatophores

3, Terrestrial, macroscopic, globose above, coenocytic
3, Aquatic, submerged .

4. Co onial
4. Ce ls solitary, attached, or free-floating

5. Cells globose or ovoid, 2-8 in a wide gelatinous envelope
5. Cells cylindrical, in corymb-like colonies

6, Ce ls free-floating
6. Ce ls stipitate, attached

7. CeBs cylindrical, 1 end capitate
Cells ellipsoid or subcylindrical, with a spine at each end
8. Ce.l-shape various, inclosed in s. lorica-like

en»elope, stipe thread-like
8, Cells ovoid, subglobose, pyriform, or sickle

shaped, not inclosed in a lorica
9. Stipe thin, longer than cell, without disc at point of attachment
9. Stipe usually shorter than cell, with disc at point of attachment

2 3
Monocilia

Tribonema
Botrydium

4 5
6

Gloeobotrvs
Ophiocytium

7 8
Ophiocytium

Centritractus



cells are nonmotile and do not return directly to the motile condition. They rareiy
divide vegetatively but form zoospores and autospores. There are one or morc
parietal, oval >r plate-like chromatophores,

Family G!oeobotryda> eae

Gloeobotrys Psst her 1930
Colony f -ee-floating or sedentary, a gelatinous mass of regu!ar or irregular

shape, matrix homogeneous or weakly lamellate; cel!s numerous, spheri< a! or slightly
ovate; chromatophores two to four, parietal discoid.
Gloeobotrys limneticus  G, M. Smith! Pascher Fig. 486

Colony ovate, with 4 to 30 cells; chromatophores three to four, pale yellowish-
green, parietal, disciform, without pyrenoids; cells 5 to 6>< x b to 96.

Kelleys.
This alg«was reported by Tiffany �934! s.s Ch toro hotrps li>rr>>et ca>r G. M,

Smith. It is presently assigned to Pascher's genus, G1oeobntrys,

Family Characiopsida<icac

Characiopsis Borzi 189;>
Cells sesrile, solitary or gregarious, ovoid, pyrit'orrn, subcy!indric><! or arcuate,

with a long or short basal stalk having a basal disc at point of attachment; cell
wall of overispping halves; chromatophores usually two to five, plate-!ike, yellow-
green, without pyrenoids.

Characiopsis <y]indrica  Lambert! Lemmermann Fig, 487
Cells cy!indric><!, with rounded apex and slightly tapering base, nearly sessile,

no basal disc; chromatophores two; cells 8 to 20>< x 20 to 430»,
Terwil!igcr, Squaw, Hatchery, Haunck, Smith; on Polparthra trigta Ehrenberg.

Peronie!!a Gobi 188 "i
Cells epiphytic on other algae, solitary or gregarious; cells globose to ovoid, some-

tirnes pyriform when young, with a delicate, hyaline basal stipe with or without a
basal disc; chromatophores one or two, parietal, pale yellow-green, without pyrenoids.
Peroniella planctonica G, M. Smith Fig. 488

Characters as for the genus; cells without stipe 6 to 10« long; stipe 1.2» x 8 to
10>.

Kelleys; on Oe<togro»ium.

Family Centritractacese

Ceatritractus Lcmrnermann 1900
Cells solitary, cylindric-el!ipsoid to elliptic, with a long spine at each pole; cell

wa	 thick, corsposed of two overlapping pieces; chrornatophores two or more, parietal,
plate-like, yell >w-brown.

Centritractus belanophoras Lemmcrrnann Fig. 489
Cells elongate; wall of two nearly equal parts, junctures conspicuous; cells 5

to <»> x 8 to 16ii, spines 20 to 50>< long.
Smith.

Farni!y Ch!orotheciaceae

Ophiocytium iN aegc!i 1819

Ce!ls epiyhytic or free-f!oating, solitary or colonial, straight, curved, or spiral
cylinders with round or capitate ends that may or may not be spiculate or attenuate;
some cells wi',h a homogenous cap at one end and the rest of the wall laminate;
chromat»phorcs 4 to 16, pale yellow-green, without pyrenoids.
Ophiocytium «rbuscula  A. Braun! Rabenhorst Fig. 490

Cells attached, cylindrical, straight or curved, in umb<.!late colonies; diameter
8 to 7><, !cngth of !ongcst cell without stipe up to 15>0s.

Haunck; cn filamentous algae.
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Ophiocytium capitatum Wolle Fig. 491
Cells free-floating, cylindrical, curved, solitary, with a short spine at each

pole; cells 5 to 10' x up to 85m, spines 5 to 76 long,
Smith.

Ophiocytium capitatum Wolle var. longispinum �Noebius! Lemmermann Fig. 492
Cells free-floating, straight to spiral, each pole with a spine; cells 4.5 to Gv in

diameter, spines 16 to 50' long.
Smith, Haunck.

Ophioeytium coehleare  Eiehw.! A. Braun Fig. 498
Cells Free-floating, cylindrical, arcuate to spiral, spine at one end only; cells

5 to 8w bro rd.
Smith.

Ophioeytium parvulum  Perty! A. Braun Fig. 494
Cells free-floating, cylindrical, S-curved or spiral, ends truncate and without

spines; cells 8 to 9s broad.
Open lake.

Order Heterotrichales

The 9 lants are all filamentous and mostly unbranched, although some have
simple branches. Some authors regard the branched forms as being in the suborder
Heterocloniales. They are mostly free-floating except possibly when young. The cells
are cylind> ical or barrel-shaped and may exhibit stout H-pieces. The parietal, discoid
or plate-like chromatophores vary in number from few to many, Fragmentation of
the filament is common, as is zoospore and aplanospore formation. Sexual reproduc-
tion is isogamous.

Family Tribonemataeeae

Tribonema Derbes and Solier 1856
Unbranched filaments of cylindrical to barrel-shaped cells; cell walls of two

overlapping sections which break into H-pieces upon the fragmentation of the
filament; chromatophores two to several, discoid, parietal, yellow-green, without
pyrenoids,
Tribonema bombycinum  C. A. Agardh! Derbes & Solier Fig, 495

Cells .ylindrical or somewhat inflated, walls thin; chromatophores four to eight,
small, parietal; cells 6 to lie 8 15 to 888.

Terwi liger, Haunck, Smith, Pelee canal, Buckeye Pond.
Tribonema bombycinum  C, A. Agardh! Derbes & Solier var. tenue  Hazen! Tiffany

Fig. 496
Chars=ters as for the type except cells 3 to 6s in diameter.
Terwi.liger, Haunck, Smith.

Tribonema minus  Wille! Hazen Fig. 497
Cells slender, cylindrical or slightly inflated; chromstophores two to four, large,

discoid; ce ls 5 to Ge in diameter.
Terwi,liger.

Tribonema utrieulosum  Kuetz.! Hazen Fig. 498
Cells usually barrel-shaped, sometimes cylindrical, stout, walls usually thick,

showing H-pieces; chromatophores numerous, large, discoid; cells 11 to 17m x 15 to 54! .
Haunt k, lvVehrle, Pelee canal.

Family Monociliaceae

Monocilia Gerneck 1907
Filamentous, freely branched, microscopic; cells uninucleate; chromatophores

numerous, discoid, parietal; food reserves mostly oih never starch.
Monoeilia viridis Gerneck Fig. 499

Filam;ntous, branched, filaments sometimes short and becoming palrnelloid;
chrornatop sores several, discoid, parietal; cells 10 to 12' in diameter, varying to
15m in length.

S. Rasa.
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Order Heterosiphonales

Plants in this order are multinucleate and siphonaceous, They are terrestrial
or aquatic, and are either globular with subterranean rhizoids, or elongate, branched
coenocytes thai; form cobweb-like or felt-like mats on damp soil or partially or
wholly submerged. The chromatophores are discoid and mostly lacking pyrenoids,
The reserve fcod is oil, although starch has been reported. Asexual reproduction
is by zoospores, aplanospores, or hypnospores, and sexual reproduction is oogamous,
isogamous, or a iisogamous.

Family Botrydiaceae

Botrydium Wallroth 1815
Coenocytic, macroscopic, on soil, globular above with rhizoidal, subterranean

branches; chromatophores numerous, discoid, yellow-green.
Botrydium grariulatum  L.! Greville Fig. 500

A terrestr:al alga with a globular structure at the surface of the soil and a
branched, colorless rhizoidal system below; diameter of aerial portion up to 2 mm.

N. Bass vireyard, Pelee.

Family Vaucheriaceae

Vaucheria DeCandolle 1803
Thallus terrestrial or aquatic, sometimes forming densely tuf ted or felt-1 ike

masses or a web-like stratum on damp soil; filaments coenocytic, except for
occasional crosi, walls where reproductive structures arise, sparsely or much branched,
with rhizoids when attached; chloroplasts numerous, small, discoid, peripherally
located, without pyrenoids; sexual reproduction oogamous.
Vaucheria geminata  Vauch.! DeCandolle Fig. 501

Oogonia one to six, ellipsoid-hemispherical to concave-convex, shortly stipitate
near the end of a short branch; antheridium cylindrical, hooked or circinate, usually
on a stipe long r than those of the oogonia; mature oospore brown-spotted with triple
membrane, filling oogonium; aplanospores in ovoid sporangia, usually terminating
short lateral branches; thick-walled akinetes may be present; filaments 29 to 130»
in diameter, oogonia 52 to 225» x 64 to 190», aplanospores 120 to 200» x 120 to 190».

Haunck.
Vsucheria hamata  Vauch,! DeCandolle Fig. 502

Oogonia ore or two, ovoid to convex-concave, borne on the shorter division of the
apparently forking branch; the longer division recurved, bearing the hooked or
circinate antheridium, if two oogonia, the antheridium between; oospore with four
membranes, filling the oogonium, with a dark brown or black spot; filaments 38 to
80» in diameter, oogonia 75 to 90» x 60 to 75».

Pelee.
Vaucheria sessills  Vauch,! DeCandolle Fig. 503

Oogonia usually two, sometimes single, sessile or on very short stalks, ovoid
or oblong-ovoirl, more or less oblique, beak short: antheridium between the two
oogonia, or adjacent to the single oogonium, on a short pedicel, straight, hooked,
or circinate: mature oospore dark-spotted, with triple membrane, filling oogonium;
zoosporangium ovoid-clavate, terminal; one zoospore; filaments 50 to 130» in diameter,
oogonia 75 to 85» x 75 to 100», zoospore 77 to 154» x 82 to 176».

Fox on Pe!re.
Vaucheria terri stria  Vauch.! DeCandolle Fig, 504

Ooogomum usually solitary, lateral on a short branch bearing at its summit a
curved or circir.ate antheridium; oospore globose to piano-convex. with foui membranes
and numerous brown spots; filaments 43 to 100» in diameter, oogonium 85 to 125» x 60
to 100», antheridium 18 to 24» in diameter.

E. Harbor, Pelee,
Vaucheria sp,

A species if Varrcherra has been repeatedly collected in Church Pond on Kelleys
Island, but never with the reproductive stages, The locality is recorded in the hopes
that mature material may be collected in the future.



Class Chrysophy< eae

The members of this class are yellow to golden-brown unicells or colonies of
distinctiv< shape and orgamzation which are almost all motile. 'I'he flageilae may
be one or two in number of either equal or unequal length if tv o. The one or two
large, Iaininate chromatophores contain abundunt phycochrysin. Reserve food is
leucosin «nd oils. Reproduction is by cell division and zoospores, a»d by fragmenta-
tion of colonies. Statospores are common,

KEY TO ORDERS OI" CLASS CIIRYSOPHYCEAE

Only two orders are represented in the alg«e records from western I ake Erie.
1. Flagellate motile unicells or colones; cells

often enclosed by a lorica of definite shape .
1. Cells mostly solitary, more or less a<noeboi<l

KEY TO GEVERA OF CLASS CHRYSOPHYCEAE

2 7 3
Dinobryon

Hyalobry on

1. Un ice Ilular
1, Colon.al

2. C<.lls inclosed in conical or cylindrical lo<iras
2. C<.lls not inclosed in conical or cylindrical Ioricas

3. Lorir«s smooth; cells free-swimming
3. Loric«s not smooth; cells attached

4, C< lls smooth, ovoid, with an anterior e<nargination,
2 unequal-length flagellae, 2 parietal laminate chromatophores

4. C<.lls not smooth, with long needle-like spines or pseudopodia
Cells -igid, ovoid to ellipsoid, periplast with silirified
scales and spines, I flagellum .

5, Cells amoeboid, irregularly spherical
6. C<lls with many delicate, needle-like pseud»podia] processes
6. C<.lls with few tapering pseudopodial processes

7. Colon.es arborescent; cells in conical or cyli»drical 'ioricas
7. Colon es not arborescent

8. Colonies ring-like
8. Colonies globose, or nearly so

9. Cells pyriform, radiating from a common renter, membrane
apiculate, 2 equal-length flagellae

9. Cells 'pherical or ellipsoidal, arranged at the periphery
of a < olonial envelope, 2 unequal-length flagcllae .
10. Colony with internal branched threads that terminate at tbr c
10, Colo»I without internal branched threads; colony

liolvor-like in appearance
Ur«glen«and Urogfe><opsis may bc indistinguishable at times

inability io see the internal branching threads.

Ochromonas
.. 5

M allomon as
. 6

Rhyzochrysis
Chrysamoeba

Dinobr yon
8

C ycl on ex is
9

Synura

10
Uroglenaelis*

.. Uroglenopsis
because of the

Order Chrysomo»ad«les

Thes< plants are motile unicells or <olonies with each cell having onr or two
flagellae. The cells may lack a cell wall but n<ay be enclosed in a lorica of definite
shape anc orn«mentation,

Suborder Chromulineae

Family Mallomonadaceae
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Mallomonas Perty 1852
Cells solitary, motile with one flagellum, ovoid to ellipsoid; periplast with small

circular or angular silicified imbricating scales; scales regularly or irregularly arranged,
each with a siliceous spine which may be toothed; rhromatophores two, parietal,
golden brown; nucleus often large and dist<»ct.



Mallomonas a pins Pascher dt Ruttner Fig, 505
Cells ellipsoid; spines confined to anterior end of cell; cells 8 to 12» x 25 to 45».
Squaw, Terwilliger, open lake.

Mallomonas caudata Iwanoff Fig. 506
Cells obovoid; entire surface covered with smooth or distally toothed spines;

cells 15 to 30m x 50 to 80m.
Terwillig  r, Pelee, open lake.

Suborder Isochr ysidineae

Family Synuraceae

Synura Ehrenberg 1838
Colonies more or less globose and compact; cells broadly pyriform, two flagellae;

periplast with siliceous scales and short, small spines or reticulations; chromatophores
lwo, parietal, 'aminate; no pigment spot.
Synura nvella Ehrenberg Fig. 507

Characters as for the genus; cells with fine spines or apiculations; cells 8 to
17» x 20 to 35i..

Squaw, Haunck, Fisher, Smith, Monument, Buckeye.

Suborder Ochromonadineae

Family Ochromonadaceae

Cyclonexis Stokes 1886

Cells lab raHy united into flat, discoid colonies with an open space at tlie
center; cells obovoid, broadly rounded anterior ends, two flagellae of unequal length;
chromatophoris two, laterally placed, two contractile vacuoles; 10 to 20 cells in a
colony.
Cyclonexis annularis Stokes Fig, 508

Characters as for the genus; cell length 10 to 15»; colony 25 to 35» in diameter.
Hatchery.

Dinobryon Ehzenberg 1835

Cells free-floating, usually in arborescent colonies; loricas conical, campanulate,
or cylindrical, open at the top, pointed bases, each loric~ inclosing an ovoid or
spindle-shaped protoplast that is attached to its base, each protoplast with two
unequal-length flagellae; chromatophores one or two in each cell, elongate, parietal,
golden-brown; cells with two contractile vacuoles and one pigment spot.
Dinobryon bacarlcum Imhof Fig. 509

Colony compact, loricas elongate-conical, base Iong and sides almost parallel,
upper part with undulate sides; cells 6.5 to Bs X 45 to 100».

Hau nck.

Dinobryon disergens Imhof Fig, 510
Colony w ith divergent branching; loricas with conical bases, flaring mouth,

sides sometimes undulate; cells 7 to 8> x 35 to 50».
Squaw, Keileys, open lake.

Dinobryon sertularia Ehrenberg Fig. 511
Colony densely branched; Ioricas cylindric-campanulate, bases convex, tapering

to sharp point:; cells 10 to 14' X 30 to 44m,
Squaw, Hsunck, open lake.

Dinobryon stipitatum Stein Fig. 512
Colony narrow, dense; loricas elongate-conical, stipes with nearly parallel sides;

cells 6 to 8» x i6 to 96»,
Smi th, ope n lake.

Hyalobryon Lauterborn 1896

Cells soli tary, ep I phytic on Fragzllaria sp., receptacle delicate, upper portion
nearly cylindrical with a flaring opening, lower portion conicai, produced into a
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short stipe, growth rings appearing as minute denticulations; protoplast ovoid, at
base of receptacle, two unequal-length flagellae; chrornatophores two, golden-brown.
Hyalobrycn mucicola  Lemm,! Pascher Fig. li13

Characters as for the genus; receptacle 4.6p x 23 to 28m.
Hatchery.

Ochromonas Wyssotzki 1887

Cells solitary or in temporary colonies, metabolic, spherical, ellipsoid, ovoid, or
heart-shaped, free-swimming, with two unequa!-length flagellae at the anterior end
of cell, sometimes sessile; chromatophores one or two, go!den-yel!ow to yeBow-brown;
with contractile vacuoles, pigment spot present or not.
Ochromonas mutabi!is K!ebs Fig. 514

Cells spherical to ellipsoid, strongly metabolic; two trough-shaped chromatophores
at the sides of the cell; two contractile vacuoles, one small pigment spot; cells 8 to
22> x 15 ti 30r,

Kelleys.

Urog!enopsis Lemmerrnann 1899

Colonies free-swimming, severa! hundred cells distributed at the periphery of a
hyaline, homogeneous, gelatinous, spherical or ovoid envelope; cells ovoid, narrowly
elliptic, or spherical, two unequal-length flagellae, two contractile vacuoles; chro-
matophores one or two, parietal, laminate or disciform, go!den-brown, with or without
a pigment spot.
Urog!enopsis americana  Ca!kins! Lemmermann Fig. 515

Cells ellipsoid; cbromatophore one, one pigment spot; cells 3 to 7e x 5 to 10m.
Squa v, Gibraltar.

Order Rhizochrysidales

Thesr forms are rhizopodal, although there may be temporary flagellate stages.
Some exist as loosely organized colonies, but they are mostly solitary unicells, The
cells have one or two golden-brown chromatophores and leucosin as the food reserve.
Some obtain food by amoeboid action. Mu!tip!ication is by vegetative division.

Family Rhizochrysidaceae

Chrysamoeba Klebs 1893

Cells solitary, free-swirnrning or floating, radiating pseudopodia in the amoeboid
state; ehromatophores p'late-like, greenish-yellow to golden-brown.
Chrysamceba radians Klebs Fig. 516

Cells solitary, free-floating, with radiating pseudopodia, chromatophores two;
cells about 10! in diameter; pseudopodia about 25m long.

Kelleys deep quarry,

Rhizochrysis Pas< hcr 1913

Cells free-floating, solitary or in colonies; cells naked, amoeboid, with needle-like
or stout pseudopodial processes; chromatophores one or two, golden-brown, one to nu-
merous ccntractile vacuoles, or none; reserve food is leucosin and oil.
Rhizochr1s!s limnetica G. M, Smith Fig. 517

Cells irregularly spherical, with needle-like processes; chromatophore one; cells
without processes 35 to 45> in diameter,

Terwilliger, Squaw, Haunck.
Rhizochr1sis scherf Ee!ii Pascher Fig, 518

Cells irregular in shape, solitary or in small colonies; chromatophores one to two;
ce!!s without processes 10 to 15r in diameter.

Terwil!iger, Squaw, Fisher.

Class Bacillariophyceae

Nut included in this survey,
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Division Euglenophyta

The memkers assigned to this division constitute a controversial group of organ-
isms for those who retain the traditional "plant" versus "animal" concept. They are
mostly chlorophyll-bearing, protozoa-!ike organisms of the Protista and will be re-
tained as algae in this survey because they are chlorophytes,

Class Euglenophyceae

The orgarisms usually are considered as members of a single class, the Eugleno-
phyceae. They are mostly freshwater forms, unicellular, and free-swimming, although
some may exist as palmelloid or dendroid colonies, There are one or two Aagellae that
emerge through a canal from a reservoir, Most have an indistinct gullet except for the
colorless forms where it is quite distinct.

Order Euglenales

The cells of the Euglenales may be rigid or metabolic to a varying degree. The
shape may be cylindrical, pyriform, fusiform, or ovoid. The cell membrane is smooth
or ornamented with punctae, granules, or striations. The protoplast in the genus
Trachs!emonoa is inclosed in a lorica with an apical pore through which the f!age!!um
projects. The 'orica may be smooth or variously sculptured with punctae, granules, or
spines. The chloroplasts are ribbon-, disc-, or plate-like and may be scattered or they
may radiate from the center of the cell. Haematochrome is often present along with
the chlorophyll and may give a blood-red coloration to the cell, Pyrenoids are some-
times present, but the food reserve is paramylum, a polysaccharide that occurs as
bodies having i!istinctive shapes.

Family of Euglenaceae

KEY TO GENERA OF CLASS EL'GLENOPHYCEAE'

Trache!emonas
8

Euglena
4

Phacus
5

Co!acium Ehrcnberg 1882

Euglena-l ke cells attached by stalks to various invertebrates; cells elongate-ovate
or pyriform, so!itary, gregarious or in branched co!onies; chloroplasts numerous ovoid
discs, with or without a pyrenoid.

Colacinm steinii Kent Fig. 519
Cells elongate-ovate, sedentary, about two and one-half times longer than broad

when extended; globose or pyriform with an inflated central portion and a conically
projecting ancerior and posterior elongation when  ontracted; stalk hranching ir-
regularly or ssbdichotomous!y, bearing cells at different heights; motile cells Euglena-
like, variable in form; chloroplasts numerous, ovate, evenly distributed; length of
cells 25 to 80w.
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1. Epizooic  cn Ostracoda in Lake Erie collections!,
attached singly or in colonies by simple or branched gelatinous stalks .. Colacium

1. Free-swim ming, solitary 2
2, Cells inclosed in a lorica varying in color from pa!e yellow

to brown-red, lorica with an anterior pore
2. Cells not inclosed in a lorica ..

3. Cells metabolic
8. Cells rigid

Cells l!attened dorsi-ventrally, some spirally twisted
4. Cells not distinctly f!attencd dorsi-ventrally

5, Cells bronc ly ovoid or pyriform, posterior usually with
a short caudus Lepocinclis

5. Cells cy!indrlc or fusiform, some spirally twisted Eug!ena
"Aafsonssra, Fnfosiphon, and Ps>'anema have been recorded from the area but are
not inc!uded because of absence of chlorophyll.



Reported on Diaptomus sp. near S. Bass by Jennings �900!, C. steini<' differs
from C. arb«sc«lorn by its irregular dichotomous branching and by having the cells at
diverse heights.

Description and flgures from Kent 1880-1881.
Colacium "esiculosutn Ehrenberg Fig. 520

Cells solitary or in groups of a few cells, elongate-ovate or slightly pyriform,
attached; 'talks short; chloroplasts numerous, discoid; cells about 25« long.

On Cyclops north of Kelleys, on Polyarthra platpptera in Monument Pond, also in
Hatchery.

Euglena Ehrenberg 1838
Cells cylindric to narrowly fusiform, circular in cross section, rarely flattened,

posterior <nd rounded or produced into a stout or narrow caudus; periplast rigid or
pliable, one anterior flagellum of variable length protruding from a gullet; ehloro-
plasts numerous, variable, discoid to band-shaped, hematochrome sometimes present;
paramylon bodies as rings, plates, rods, or discs.
Euglens. acus Ehrenberg Fig. 521

Cells elongate, fusiform, with an attenuate tip; periplast slightly spirally striated;
paramylon bodies 7 to 12, rod-like, scattered; cells 7 to 12a x 70 to 200a.

Te< williger, Haunck, Smith.
Euglena deses Ehrenberg Fig. 522

Cells:longate with a short tip, markedly metabolic; flagellum short and usually
stout; paramylon bodies ovoid to rod-shaped; cells 17 to 24< x 70 to 200'.

Terwilliger, Kelleys.
Euglena ehrenbergii Klebs Fig. 523

Cells metabolic, but usually straight, slight if any tapering at the poles which
are trunc ately rounded, membrane twisted-striate, body flattened-elliptic, sometimes
twisted; c'aloroplasts ovoid discs; paramylon bodies elongate; cells 24«x 190 to 200m.

Fishe;,
Euglena fusca  Klebs! Lemmermann Fig, 524

Cells <.Iongate; periplast longitudinally punctate; paramylon bodies two, large.
Ter wi I! iger.

Euglena minuta Prescott Fig. 525
Cells strongly metabolic, shape various, though usually curved fusiform, posterior

end a short, rounded tip; flagellum less than the length of the cell; cells 4.5 to 7«x
10 to 14m.

Haun k.
Euglena cxyuris Schmarda Fig. 526

Cells elongate-cylindric' ,periplast markedly spirally striate; paramylon grains
two large annular elongate rings; cefls 30 to 45«x 375 to 490«.

Wehr e, Monument,
Euglena polymorpha Dangeard Fig. 527

Cells ovoid to cylindric; periplast striated spirally; paramylon bodies oval or
often absent; cells 20 to 25< x 80 to 90m.

Terwifliger.
Euglena sanguinea Ehrenberg Fig. 528

Cells elongate-ovoid, with a short tip, red in color; paramyloo bodies round or
ovoid; < ella 28 to 33m x 55 to 120«.

Haun k, Smith, Carp,
Euglena spirogyra Ehrenberg Fig. 529

Cells cylindric-elongate, sometimes bent; periplast with prominent spiral puncta-
tions; par smylon bodies two; cells 6 to 20«x 80 to 150«,

Terwilliger, Hatchery, Haunck, Smith, open lake.
Euglena tripteris  Duj.! Klebs Fig. 530

Cells elongate, band-like, spirally twisted, anterior end rounded, posterior end
with a iong colorless spine; periplast longitudinally striate, not <netabolic; cells 14«
x 103m.

Terw: lliger, Fisher.
Euglena s iridis Ehrenberg Fig. 531

Cells fusiform to obovate, wider below the median region, posterior end extended
canto a short colorless tip, tnetabolic; periplast spirally striate; chloroplasts six or more,
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fusiform; pa> amylon bodies annular, discoid, two attached to each ch!orop!ast; cells
14 to 20>< x 40 to 65>u,

Terwillig< r, Monument?, E. Harbor, open lake near S, Bass.
Eugle>r<r,irid'is was reported by Stehle �923! without <lescription or size range.

]r> order to n ake this compilation as complete as possible, it has been included with
a description r.bstracted from Ti!Tany 4 Britton �952 ! .

Lepocinclis Perty 1849
Cells bror dly ovoid to fusiform, posterior abruptly pointed; periplast rigid, usually

spirally striat:, circular in crosssection, one anterio. flage!!unr; chloroplasts numerous,
discoid, pa>ieia!; two, !urge, lateral, ring-shaped paramylon bodies.
Lepacinc!is fr<siformis  Carter! Lemrnermann Fig. 532

Cells bro;<dly fusiform, posterior slight!y pointed; perip!ast firm, spiral!y striate;
paramylon bodies several, plate-!ike; cells 30 to 3f>o x',h> to 51> .

Mound.
Lepocinclis o>um  Ehr.! Lemmermann Fig 533

Cells broad!y ovoid, with a distinct posterior spine; perip!ast de< idedly spira!!y
striate: cells 15 to 18>< x 30 to 38><, spine 6 to 7>< long.

Ter willig<> r.
The post. rior spine as described and figured by Tiffs»y �934! is longer and

more pointed than is common for L, or.ur». However, his description and figure have
been retained in the absence of material seen by the writer.

Yhacus Dujardin 184]
Cells rigid, ovate to fusiform, flattened, slightly to markedly twisted. posterior ex-

tended into s caudus; periplast longitudinally or spirally striate, or with rows of
granules or punctae; chloroplasts numerous, ovoid, disc-like; paramylon bodies plates,
rings, or rods.
Phacus hispidula  Eichw,! Lemmermann Fig. 534

Cells broadly ovoid with a straight, stout posterior eaudus; periplast longitudinally
striate, striae covered with minute spines; paramylon bodies discoid or rod-like; cells
18 to 3,'3!< x 30 to 55>.

Haunck,
Phacus longicauda  Ehr.! Dujar<!in Fig, 535

Cells ovc id to subcircular with a long, straight, gradus!ly tapering, sharply
pointed caudr>s; periplast longitudinal!y striated; paramy!on body a eircu!ar plate;
tel!s 46> to 70> x 85 to 115>u.

Tcrwi!lig.r, Squaw, IIaunck. Ee!!eys church quar > y, E. Harbor. open lake.
I'harus morii var. insects  Koczwara! Skvortzow F>g. 536

Cells oval, with usually two lateral indentations; cell wall finely striate; chloro-
plasts smal!, ound; one large ring-shaped paramy!or> i>odv; cells 32 to 34» X 69 to 71!<.

H aunck.
Phacus pleuronectes �, F, Mucll.! Dujardin Fig. 537

Cells broadly ovoid to subcircular with a me<!i>«r fold, slightly twisted with a
short. stout, mcinate caudus; pcrip]ast longitudma!!y striated; paramylon bodies one
or two ring-like die< s; cells 33 to',3 ">6 x 45 to 49><.

Terwillig=r, Fisher, Put-in-Bay Harbor,
Phacus pyrum  Ebr.! Steit> Fig, <>38

Cells ovo d, gr rdua!ly narrowed to a long, straight, sharply po!nted caudus; peri-
plast spira!!y strd>rte; paramy!on bodies two, r<ng-like. or  according to Tiffany, 1934!
several, srna	 and discoid; sells 13 to 15u x 30 to 55><.

Te r w i l l ig.>r.
Phacus tortus  I,en>m.! Skvortzow Fig 5>3

Cells ovoid, with an clorrgate, spirally twisted, straight caudus; periplast longi-
tudina!ly and spirally striate; paramy!on bodies on«>r two large central plates; cells
37 to 44o x 7! to 87o.

Terwiiligrr, Fisher, Haunck, Smith, Ke!!eys.
Vhacus triqueter  Ehr.! Dujardin Fig..>40

Cells brc adly ovoid, narrowed posteriorly i>>to a pron>incnt, deflected, sharply
pointed eau<}.>s; dorsal surfa<.e with a pro»ou»re<! longitud>nal I'lange; periplast



longitudinally striated; paramylon bodies one to several large rings; cells 33 to 35» x
49 to 55».

Monun>ent"., E. Harbor.
Reported by Jennings �900! without description. Description and size range

abstracted from Tiffany &. Britton �952! in absence of material.

Trachelomonas Ehrenberg 1835
Eugleroid cells free-swimming, surrounded by a lorica; lorica of various shapes

and decoration, nearly colorless to red-brown, with an anterior pore through which
projects a single, long flagellum; chloroplasts numerous, discoid, parietal, with or
without py: enoids.

Trachelomc nas acuminate  Schmarda! Stein Fig. 541
Lorica trapezoidal, anterior end narrowed, posterior end narrowed into a straight

or slightly curved spike; collar obliquely truncate; cells 50 to 69» long.
Ter will iger, Hatchery.
Reported by Stehle �923! without description or figure. Description abstracted

from Tiffaay >k Britton �952!.
Trachelomonas armata  Ehr.! Stein var.y Taft Fig. 542

Lorica ovoid, poles rounded, pore surrounded by a very short collar and a
circle of < rect spines; wall with spines of variable length at the anterior and
posterior ends, median portion of wall smooth; lorica 35 to 37» x 46».

Fisher, Haunck, Terwilliger, Monument?, E, Harbor.
Trachelomc nas bulla  Stein! Deflandre Fig. 543

Lorica ovoid, irregularly and finely granulate, pore small; collar large, margin
or collar finely denticuiate; lorica including collar 29 to 32», length without collar 25>
to 26», dia»>eter 18 to 23».

S. Bass.  Exact locality on S, Bass unknown!
Trachelomc nas caudata  Ehr.! Stein Fig. 544

Lorica ellipsoid-ovoid, with slightly concave lateral margins, narrowed abruptly
into a short, caudus; anterior end narrowed abruptly into a iong neck having
numerous roinute teeth along the margin; wal] slightly yellowish, indistinctly punctate;
lorica 26 to 30» x 5>7 to 64».

Ter willi ger, H aunck.
Trachelomcnas gibherosa Playi'air Fig. 546

Lorica rhomboidal, inflated in median portion, tapering posteriorally into a
long sharp spine: collar truncate; lorica 29 to 43» x 50 to 66».

Smith,

Trachelomcnas girardiana  Playf.! Deflandre Fig. 546
Lorica subhexagonal, sides retuse, end view circular, collar elongate and variable

in length, posterior narrowed into a long, stout caudus; wall granulate; lorica
23 to 27u x 42 to 57».

S. Bas,', Squaw, Smith, Fisher.

Trachelomcnas hispida  Perty! Stein Fig, 547
I,orica broadly ovate; collar short, uniformly covered with short, sharp-pointed

spines; lorica 15 to 26» x 20 to 42».
Hatche ry, Monument, open lake.

Trachelomcnas horrida Palmer Fig. 548
Lorica broadly ovoid; collar elongate; mouth wide, uniformly covered with

abruptly pointed spines which have nearly parallel margins, sometimes with wart-
like granul:s among the bases of the spines; lorica 30 to 36» x 40 to 45».

Fisher

Trachelomonas lacustris Drezepolski Fig. 549
Lorica cylindrical, sides para!lel, ends rounded; pore with a very short collar;

wall dense]iz punctate; lorica 11» x 21».
Smith.

Trachelomonas piscatoris  Fisher! Stokes Fig, 550
Lorica narrowly ovoid to ovoid-cylindrical, anterior end abruptly extended to

the pore; vail covered with short, stout spines; lor-ica 15 to 25» x 25> to 40».
Squaw Smith,
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Trachelomonss schauinslandii Lemmermann Fig. 551
Lorica cvoid to depressed-ovoid, posterior abruptly continued into a sharp spine,

anterior abruptly extended into a long cylindrical neck; wall granulate; lorica 14m
x 27 to 2Sw.

Ter willi ger.

Trachelomonas volvocina Ehrenberg Fig. 552
Lorica spherical, smooth, light yellow; pore without a collar; lorica 15 to 13> x

15 to 18',
Mound, Fisher, Monument, Terwilliger, E. Harbor; probably generally distributed.

Division Pyrrhophyta

Class Dcsmokontac

Members of this class are mostly marine and no representatives have been
recorded for western Lake Erie.

Class Dinophyceae

The stracture of the motile vegetative cells and of the zoospores of nonmotile
types in which the cell is more or less completely encircled by a transverse furrow
is a characteristic feature of the class. Motile cells have two flageflae inserted in
the furrow, one of which encircles the cell and the other trails posteriorly. The pro-
toplast may be naked, or it may be surrounded by a wall of thin indistinct plates
or by thick articulated plates which may be sculptured to a varying degree, The
number and arrangement of the plates are important taxonomic characters The
chromatophores are discoid or fusiform and pyrenoids may be present in some taxa.
The characteristic brown or gold-brown color is due to the predominance of the
pigment peridinin. A conspicuous pigment spot is often present, Reproduction in the
motile forms is usually vegetative cell division or by aplanospores. That in the
nonmotile f >rms is by zoospo res or aplanospores. Sexual reproduction is rarely
encountered.

KEY TO ORDERS OF CLASS DINOPHYCEAE

1. Vegetative cells with a transverse furrow, with flagellate motility
1. Vegetative cells without a transverse furrow,

attache l, free-floating, or sedentary .
2. Cells solitary, globose, angular or lunate, with

horns or spines, attached or free-floating
2. Cells in few-celled colonies, free-floating or sedentary

3. Periplast of vegetative cells very thin, without distinct plates .
3. Cell wall usually thick, plates mostly distinct

. Dinococcales
Dinocapsales

Gymnodiniales
Peridiniales

KEY TO GENERA OF CLASS DlNOPHYCEAE

1. Cells sc litary, stalked, epiphytic
1. Cells sclitary or colonial, not epiphytic

2. Cells pyramidate or tetrahedral, angles with 1 or
2 short, stout spines, stalk short .

2, Cells globose or ovoid, stalk longer
Tetradinium

Sty lodirdum
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The bas c similarities of the organisms in this division concern the preponderance
of brownish pigments, starch and sometimes oils as the reserve food, and cellulose
in the walls of those that have definite walls around the protoplast. They are
diverse and often bizsrre in shape and structure. They range from motile unicells
through nonmotile, free-floating, sedentary or attached unicells, to pslmelloid colonies
and simple filaments. Motile cells are biflagellate and may or may not have a
distinct transverse furrow. They are important components of the marine and
freshwater plankton.



Gl oeod inium

4 5 6
Hypnodinium

3. Cells colonial, subspherical, nonflagellate
3. Cells solitary, flagellate or nonflagellate .

4. Ce ls nonflagellate, f ree-floating
4. Ce ls flage!!ate, motile

5. Cells globose, furrow in protoplast within the outer cellulose v all
5. Cells lunate or arcuate, poles with or without sharp

spines, spines usually recurved
6. Cells naked, without walls, protoplast m< mbrane smooth
6. Ce ls with walls composed of plates

7, Cell walls thin, delicate, plates obscure
7. Cell walls thick, plates distinct

8. Cells globose or s!ightly flattened dorsiventrally,
transverse furrow completely surrounding the cell

8. Cells narrowly ovoid or elliptical, strongly flattened dorsiventrally
transverse furrow only partially surrounding the cell

9. Cells ~vith oni; long anterior born and 2-3 shorter posterior horns
9. Cells without ~ong anterior and posterior horns .

10. Cells globose, ovoid, or fusiform, usually dorsivcntrally flattene
p!les broadly rounded, or apiculate

10. Cells flattened longitudinally, nearly circular in cnd view,
!<ngitudinai furrow not entering epicone

Cystodinium
Gymnodinum

7 8 9
G!enodinium

8emidinium
. Ceratium

10
d,

Peridinium

Dip!osa! is

Order Gymnodiniales

The ceUs are naked protoplasts with very thin periplasts which reportedly have
delicate plates. All have a transverse furrow that spirals to the left and connects
with a longitudinal furrow that may or may not extend into the epicone, The
cells vary in shape although mostly they are ovoid to somewhat rhomboid. The
shape and pigmentation of the chromatophores vary.

Family Gymnodiniaceae

Gymnodinium  Steinl Kofoid fv Swezy 1021
Cells .!lipsoid, ovoid, to subpyriforrn; transverse furrow complete, spiralling

to the left; cells in two nearly equal parts, longitudinal furrow extending farther
into the hypocone than into the epicone, without a definite cell wall or with a
very delicate periplast and plates; chromatophores golden-brown  blue to blue-green
in the L, E! ie specimens!, ovoid, parietal.
Gymnodinium aeruginosum Stein F;g 553 553

Cells slightly longer than broad, flattened slight!y dorsiventrally; epicone larger
and more pointed than the broadly rounded hypoconc; chromatophores small, parietal,
ovoid, bright blue-green to bright blue; cells 24 to 25«x 30 to 3I«.

I'isher.

Order Pcridinia cs

Family Glenodinjaccae

Glenodinium  Ehr.! Stein 1883
Cells 'lattencd slightly dorsiventrally, wall thin, faintly demarcated; complete

transverse furrow lying in one plane, or slightly spiral, plates variable in nun!bcr;
chromatophores numerous, brown, oval or circular.
Glenodinium aciculiferum Lemmermann F!g. 554

Cel!s pyriform, slightly compressed dorsivcntcally, epicone nearly triangular, apex
bluntly ro mdcd, hypocone broadly rounded; epi< one with seven precingular, one
rhomboidal, two ventral apicals, onc median apical, and three dorsal apical plates,

The vtgetative cells are solitary and motile with thick walls of heavy, variously
sculptured, articulated plates except in the genus Gfe!tocfiaiutn where the pliatcs are
thin and closely adjoined, A broad transverse furrow separates the cell into a definite
epicone an< hypoconc.



hypoeone with five postcingular and two antapicsl plates; plates smooth, intercalary
bands narrow, ventral edge of each antapical plate with a stout spine; girdle slightly
spiral, longitudinal furrow extends slightly into the epicone, chromatophores small,
discoid, brov~n; cells 29 to 42! x 35 to 51m.

Open lake.
Glenodinium pulvisculus  Khr.! Stein Fig. 656

Cells ovate to nearly globose; epicone and hypocone broadly rounded; longitudinal
furrow extends slightly into the epicone and far into the hypocone; cell wall plates
not readily»isible; chromatophores numerous, golden-brown: cells 22 to 27rr x 26 to 31m.

Fisher.

Hemidinium Stein 1883
Cells ai,ymmetric-ellipsoid, compressed, poles broadly rounded; transverse furrow

incomplete «nd spirally descending to the left; wa11 thin, delicate, plates indistinct;
epitheca wi-.h six apical, six precingular plates, and the hypotheca with five post-
cingular, one intercalary, and one antapical plate; chrornatophores fusiform, radially
arranged, golden-brown,
Hemidinium nasutum Stein Fig. 666

Cells ellipsoidal, strongly flattened; transverse furrow incomplete; longitudinal
furrow extends from the transverse furrow to the broadly rounded posterior pole;
chromatophores as in the genus; cells 20m x 28 to 29' .

Kelleys.

Family Peridimaceae

Diplosalis Bergh 1904
Cells flattened longitudinally, nearly circular in end view, epicone longer than

bypocone; transverse furrow distinct; longitudinal furrow not extending into the
epivalve, with a pronounced ridge or flange on the left; plate arrangement similar
to that of Pcrrdfnr'um.
Diplosalis acuta  Apstein! Zntz. fil. Fig. 657

Characters as for the genus; epivalve has seven precingular, one rhomboidal,
two ventral apical, one median apical, and two dorsal apical plates; chromatophores
 ?!, grey-b.own to dark chestnut-brown; cells 44 to 49' long, 42 to 49m broad.

Put-in-'.3ay Harbor, Y. Bass dock, in deep water.

Peridinium Ehrenberg 1832
Cells motile, spherical, ovoid, broadly fusiform, or angular, usually dorsiventrally

compressed; apices either rounded or with short horns; transverse furrow inframedian
and slightly spiral; longitudinal furrow broad, sometimes extending to the posterior
pole and only slightly into the epicone; plates variable, epitheca with four apical,
two to three intercalary, and six to seven precingular plates; hypotheca with five
postcingulai- and two antapical plates, all plates variously sculptured.
Peridinium quadridens Stein Fig. 658

Cells o'.devoid to slightly pyriform; epitheca bell-shaped, with seven precingular,
one rhomboidal, two ventral apicals, two lateral apicals and one dorsal apical plate;
hypotbeca rrith five postcingulsr snd two antapi< al plates, each antapical with a
prominent .;pine, sometimes with a spine on each of the lateral postcingular plates;
ceHs 20 to 31m x 30 to 39rr.

Ter will i ger.

Family Ceratiacese

Ceratium Schrank 1793
Cells a:igular, unsymmetrical, flattened dorsiventrally; one long  or short! apical

horn and two to three shorter antapical horns, plates heavy and areolate; transverse
furrow dist nct; epitheca with about four apical and five precingular plates; hypotheea
with five postcingular and two antapical plates,
Ceratium hirundineila  O. F. Muell.! Dujardin Fig. 659

Cells slender, variable in size and robustness; apical horn long, slender, straight;
apex truncate and closed; antapical horns two to three, stouter; cells 96 to 400M long.

Di strib stion general.



A fornax that is much more slender and with longer horns occurs in the deep
quarry on Kelleys Island. The form that is common in L, Erie is not ordinarily
found in this quarry.

Order Dinocapsales

This order includes the palmelloid colonial Dinophyceae. Vegetative cell division,
followed by retention of the daughter cells within the old parent envelope, results
in small colonies until the individual cells are liberated by gelatinization of the parent
envelope. Temporary motile stages result from the formation of naked gymnodinoid
zoospores.

Family Gloeodi ni «ceae

Gloeodinium Klebs 1912

Cells nonmotile, in colonies of two to four cells, envelope homogeneous or strati-
fied; chromatophores numerous, brownish, radially arranged.

Gloeodinium montanum Klebs Fig, 560
Cells large, spherical, or nearly so, united in four-celled colonies by a common,

stratified envelope, each cell also with a stratified envelope: chromatophores numerous,
golden-brov,n, radially arranged, often obscured by starch and oil; cells 25 to 28p
in diameter colonies 69 to 74' in diameter.

Fox Pond on Pelee.

Order Dinococcales

These dinophyceans are nonmotile in vegetative condition and have no vegetative
cell division. They may be free-floating, sedentary, or attached by stalks or setae
of varied lengths. The cell shape may be globose, pyramidal, lunate, or quadrangular
and the angles may be produced into stout horns or spines, The cell walls are mostly
thick and sometimes lamellate at the angles. There are no transverse furrows that
encircle the cells. Reproduction is by autospores and by zoospores which have a
transvez se > urrow.

Family Dinoeoccaceae

Cystodinium Klebs 1912

Cells free-floating, lunate, poles broadly rounded, or produced into blunt teeth
or curved . pines; no transverse or longitudinal furrows; chromatophores numerous,
irregularly discoid, parietal.

Cystodinium bat aviense Klebs Fig. 561
Cells k roadly lunate, one margin more convex than the other, poles broadly

rounded, or produced into short, blunt teeth; chromatophores golden-brown, numerous,
parietal, discoid to narrowly ovoid; some cells with a red pigment spot; cells 50 to
58m X 69 to 104'.

Hauncl,.

Cystodinium iners Geitler Fig. 562
Cells solitary, with strongly convex outer margins and straight to slightly curved

inner margins, ends produced into stout, curved spines; cells 25 to 28' x 55 to 65m.
Hauncl:.

Hypnodinium Klebs 1912

Cells «olitary, spherical, free-floating, nonmotile, wall homogeneous, smooth;
chromatopbores elongate-ellipsoid, aggregated into parietal rosettes which form a
reticulum; protoplast with a gymnodinoid organization and a red pigment spot.

Hypnodinium sphaericum Klebs Fig. 563
Characters as for the genus; cells 64 to 66@ in diameter.
Mound, Smith.



Stylodinium Klebs 1912

Cells globose, stipltate, sessile; stipe enlarged slightly at juncture with cell
ending in a disc-like holdfast; stipe and holdfast colorless to jet-black; chromatophores
parietal, ovoid, golden-brown; nucleus evident; some cells with a rcd pigment spot.

Btylodinium globosum Klebs Fig. 564
Characters as for genus; cells 29 to 33m in diameter, stipe 7 to 8.5~ long.
Fisher on Hpdrodicfyorr and Oerfogorrrurn.

Tetradinium Klebs 1912

Cells so.itary, often gregarious, tetrahedrally lobed, two horn-like processes at
each lobe, stipe enlarged at point of attachment to cell, terminating in a disc-like
holdfast; chromatophores parietal, ovoid, golden-brown; nucleus evident, usually
epicentric, some cells with a red pigment spot.
Tetradinium javanicum Klebs Fig. 565

Charactrrs as for genus; cells including horns 26 to 43@ in diameter.
Haunck sn Oedogorrr'rrm and insect exuvia.

Class Cryptophyce ac

This grouping has mostly golden-brown motile cells, but some nonmotile coccoid
forms are included. The cells are ovoid to slipper-shaped, dorsiventrally flattened,
and have a longitudinal furrow, There are two lateral or apical ilage!lae and two
laminate chr omatophores which may have pyrenoids, The reserve food is starch
and oils.

Order Cryptomonadaies

The organisms here are motile and have two anterior flagellae.

Family Cryptomonadaceae

Cryptomonas Ehrenber.g 1838
Cells ovoid or slipper-shaped, flattened; a iong longitudinal furrow; two anterior

flagellae and two laminate chromatophores.
Cry ptomonas ovata Ehrenberg Fig. 666

Characters as for the class and the genus; cells about 10m by 26p.
Terwi lliger, Put-in-Bay.

Division Cyanophyta

The blu.-green algae as a group is widely distributed and sharply delimited
from the ot ocr algae. They exist as unicells, unorganized and organized colonies,
trichomes with or without sheaths, and true or falsely branched filaments. There
are no flagellate motile cells and they are the only algae without definite chro-
matophores, the pigments being localized in the peripheral part of the protoplast.
The pigments, fr«m which chlorophyll-b is lacking, include phycocyanin and my-
xophycean I hycoerythrin, The predominance of one pigment, or of several in
combination, results in the extensive array of colors in the group. The nuclear material
occupies the central portion of the cell, but there is no definite nuclear membrane.
The cell meinbrane is thin and appears to be an integral part of the underlying
protoplast, The cells are surrounded by a mucilaginous matrix which is often thin
and watery «r firm enough to form a tough, sometimes lamellated sheath. The proto-
plast may contain numerous pseudovacuoles whose exact structure is incompletely
known, Reserve foods are glycogen and glycoproteins. There is no starch. Reproduc-
tion is by fission, fragmentation, heterocysts, akinetes, and endospores in one order.
Sexual reprorluction has not been verified.

Class Myxophyceae

The lvlyxophyceae constitute the only class in the division. The characters are
the same as those given for the division.
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Chamaesiphon ales'
endospores ....... 2

Ch roococcales
Hormogonalcs

1. Cells solitary or gregarious; reproduction by cndospores
1. Cells s>litary, colonial, or in trichornes; reproduction not by

2, Cells solitary or in unorganized or organized colonies
2. Cells in trichomes, or filamentous in organization
~ Not reported from western Lake Erie.

14.  ",elis densely aggregated, unevenly
c istributed throughout the colony Anacystis

 see f f crocyst s!

Aphaaoca pea
........ 16

23
8 pirulina

17
18
20

Borzia
19

15
15

17
17

19

19
Raphidiopsis

Oscillatoria

Microcoleus
21
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11
11

13
13

KEY TO ORDERS OF CLASS MYXOPHYCEAE

KEY TO GENERA OF CLASS MYXOPHYCEAE

Cells in trichomes 15
Cells not in trichomes 2
2. Cells appearing as blue-green structures within colorless host cells ... 3
2. Cr lie not within colorless host cells 4
Host «elle �!-4- 8!, spherical or ovoid; epiphytic in a
mucilaginous envelope, with long mucilaginous setae ........,, ... Gloeochaete
Host cells solitary, free-floating, without setae or envelope .. Glaucocystis
4. Cells pyriform, radially arranged 1llarssoniella
4. Cells not pyriform, not radially arranged . 5
Cells arranged in plate-like colonies 6
Cells not arranged in plate-like colonies 7
6. Cells regularly arranged in rectilinear series...... Merismopedia
6. Cells not arranged in rectilinear series ............. Holopedium
Cells spherical, arranged in a cubical colony, sheaths lamellate .. Chroococcus
Cells not arranged in a cubical colony 8
8, Cells spherical, hemispherical, oblong, or short'-cylindric ........... 10
8, Cells fusiform, reniform, or vermiform 9
Cells reniform or vermiform, apices rounded . Rhabdoderma
Cells fusiform, apices pointed . Dactylococcopsis
10. Cells in small clusters, with or without conspicuous mucilaginous

sheaths, commonly hemispherical  some spherical!............. Chroococcus
10. Cells in spherical or irregular colonies 11
Cells peripheral in a hollow colony 12
Cells distributed throughout the colony......, .. 13
12.  'olony with internal branching gelatinous

strands that radiate from the center . Gomphosphaeria
12. Colony without an internal branching system .... Coelosphaerium
Cells spherical 14
Cells oblong, densely aggregated, individual sheaths evident or not ...., Anacystis

 sec Aparrothece and Glosothece!

14.  ;elis not densely aggregated, evenly
c'.istributed throughout the colony,

Trichnmes without heterocysts
Trichomes with heterocysts .
16. ".riehomes 1-celled, regularly spiraled
16. '. richomcs with crosswalls, multicellular
Trichnmes without evident sheaths .
Trichi>mes with evident sheaths  sometimes very delicate!
18. '.."richomes of 3-5 cells, terminal cells hemispherical .
18. "richomes regularly with more than 5 cells
Trichnrnes usually with less than 20 cells, 1 or both
ends of trichome tapering to a sharp point
Trlchi>mes usually with many cells, terminal < elis of
trirhorne rounded or acutely pointed
20. '..'richomes multiserrate, spiral!y

interwoven, sheaths homogeneous
20.".richo mes uniserrate



21. With infrequent false branches
21. Witho rt branches

22. Sheaths firm, often colored, not con Iuent
22. Sheaths thin, hyaline, confluent, trichomes

forming mucilaginous membranaceous sheets
23. Heter< cysts terminal on trichomes
23. Heter<cvsts intercalary and scattered

24. Trichornes attenuate
24. Triehomes not attenuate

2:>. Tri< homes with dichotomous false branching, heterocysts basal .
25. Trichornes not dichotomously branched

26. Trichomes usually short, blunt or only slightly attenuate
26. Triehomes long, attenuated to a long narrow apex,

akinete a.djacent to the basal heterocyst
27. Heterceyst at 1 end of triehome only,

akinetes adjacent to heterocyst
27. Heterccysts at both ends of trichome,

akinet< s not adjacent to heteroeyst
28. Triehomes contorted, densely aggregated within a

d< finite gelatinous envelope having an outer tegument
28. Trichomes not densely aggregated within a

d<.finite gelatinous envelope, no outer tegument
29. Cells and heterocysts strongly compressed, their

diameter greater than their length
29. Cells and hrterocysts not compressed, heterocysts

spheri<al, quadrate, or elongate
30. % ithout false branches
30. Kith false branches

31. Trieho nes free or loosely floccose, heterocysts spherical, or nearly
31. Trieho:nes in laterally arranged bundles, heter'ocysts

cylindrical, akinetes enlarged cylindric
32, False branches arising singly adjacent to heteroeysts
32. False branches arising in pairs midway between heterocysts

. Plectonema
. 22

Lyngbya

Phormidium
24
28
25
27

Dichothrix
26

Calothrix

Gloeotriehia

Cy lindrospermum

Anabaenopsis

1«ostoc

29

Nodularia

30
31
32

so Anabaena

Aphanizomenon
'Foly pothrix
Scytonema

Order Chroococealrs

Family Chrooeoeeacrae

The synonymy of the Chrooeoccaeeae will be found in Drouet and Dailey �966!,

A phanocapsa Naegeli 1849
Colony spherical, ovoid, or irregular, microscopic or macroscopi<, hyaline, yellow,

brown or b!ue-green; cells solitary or in pairs, equally distributed, and spaced from
one another. sheaths conf!uent with the colonial envelope; cell contents homogeneous,
bright to pa r blur-green, or gray,
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The m<rnbers of this order may be unicellular or colonial, either organized or
unorganizer.', There is no differentiation of cells v.hich;ire mostly embedded in a
< opious gelatinous matrix.

Studies by Drouet and Dailey �939, 1956! and by Dailey �942! culminated
in these auchors combining speries of certain genera with other genera, or in assign-
ing species of some genera to generic names that in their opinion deserved priority.
However the proper generic disposition of som< members of the order and of certain
species is .till questionable. Because the reported names have been widely used in
the literature that pertains to western Lake Erie, this author prefers to retaiii the
names ol' the taxa by which they were originally reported. The system that will
be follov ed is essentially that proposed by Pr< s< ott �962! . This will lessen the
danger of assigning taxa previously reported but nnt seen by this writer to improper
genrrie narr<cs. Correct assignments ean bc made at a later date if and when critical
studies of Lake Erie material make this necessary,



Aphanocapsa delicatissima W. & G. S. West Fig, 567
Colony spherical, ovoid or irregular, free-floating, envelope homogeneous, hyaline

or yellow; cells spherical, contents homogeneous, gray to pale blue-green; cells 0.5 to
0.75A in diameter,

Terwil iger, Squaw,
Aphanoeapsa elachista var. conferta W. & G. S. West Fig. 568

Colony spherical, ovoid, or irregular, envelope homogeneous, hyaline or yellow;
cells spher cal, contents homogeneous, gray to pale blue-green; cells 1.5 to 2.0t in
diameter.

Terwil iger, Squaw.
Aphaaocapsa grevillei  Hass.! Rabenhorst Fig. 569

Colony spherical or ellipsoid, free-floating or sedentary colonies; cells spherical,
solitary or in pairs, often close together; olive green; cell contents homogeneous
or finely gt anulose.

Terwil jiger, Squaw.
Aphanoeapsa pulchra  Kuetz.! Rabenhorst Fig. 570

Colony free-floating, spherical to ovoid, envelope firm, hyaline, homogeneous;
cells spherical or ovoid, evenly spaced at some distance apart in the colonial envelope;
cell conten..s homogeneous, gray to pale blue-green; cells 3.5 to 4.6» in diameter.

Squaw, Pe!co quarry.

Aphanothece Naegeli 1S49
Colony free-floating or sedentary, irregular; celIs numerous, oblong to sub-

cylindrieal, evenly distributed in a thick colonial envelope, cell sheaths confluent
with the i olonial matrix; eel! contents homogeneous or finely granulose, without
pseudovacuoles.

Kelieys,
Aphanothece and Gloeothece, the latter a genus with cells having definite indi-

vidual sheaths, have been assigned to the genus Anacystis Neneghini 1887.
Aphanothe e clathrata W. & G. S. West Fig. 571

Colony microscopic, free-floating, elongate and irregular, usually perforate,
envelope hyaline, homogeneous; cells rod-shaped, straight or curved, contents homoge-
neous, gray to light blue-green; cells 0,6 to 1.0s x 8.5 to 4.5w,

Terwilliger, Squaw, Haunck, Wehrle.
Aphanothe e nidulans P. Richter Fig. 572

Colony spherical or ovoid, envelope homogeneous, hyaline; cells broadly cylindrical,
straight or curved, contents homogeneous, gray to light blue-green; cells 1 to L5v x 2
to 8.5A.

Terwilliger, Squaw, Wehrle, Kelleys.
Aphanothece prasina A. Hraun Fig, 573
 Anaeystis rttpe»tris var, prasfna  A. Br.! Drouet & Dailey.!

Colony spherical to cylindrical; cells broadly cylindrical, evenly distributed
throughout the colony, contents homogeneous, bright blue-green; colonies up to 4 cm
in diametei", cells 5 to 6,6s x 8 to lie.

Terwi' Iiger, Smith.

Chroococcus Naegeli 1849
Co]ony, and sometimes individual cells, enclosed by a hyaline or colored, homo-

geneous oi lamellated sheath; cells solitary, or 2 to 16 or more, spherical or hemi-
spherical for some time after division, free-floating or epiphytic; cell division in three
planes, cell contents granular or homogeneous, brilliant blue-green, light blue-green,
olive-green, brown, gray, violet, or grayish-purple.
Chroococn s dispersus  V. Keissler! Lemmermann Fig. 574

Cells spherical, 4 to 16 or more, in spherical, ovoid, or irrcgular colonies; cells
8 to 4s in diameter, with sheath, 5 to 6»; eeIIs or groups of cells 15 to 20' distant.

Terwi liger, Squaw, Kelleys quarries.
Chroococn.s gigaateus W. West Fig. 675

Cells 'hemispherical, rarely spherical or ovoid, solitary or two to four in colonies,
surrounded by a thick hyaline, lamellated sheath; celI contents granulose, bright
blue-green; cells 54 to 58t in diameter, with sheath 67 to 70'.

Terwi.liger.
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Chroococcus limneticus Lemmermann Fig. 576
Cells spherical to subspherical, 4 to 32 in spherical to ovoid colonies; ceH

division ofter in one plane, giving the colonies a tabular appearance; cell contents
homogeneous, light blue-green, pale blue-green, olive-green, gray, grayish-purple,
brown; cells 5 to 12s in diameter, with sheath 7 to 14s.

Terwillig r, Squaw, Wehrle, Smith.
Chroococcus limneticus var. purpureus  Snow! Tiffany & Ahistrom Fig. 577

Colony circular to semicircular in front view, somewhat flattened in side view,
cells enclosed by a spherical or oval, hyaline, homogeneous envelope; individual sheaths
of cells conspicuous or not; cell contents homogeneous, blue-green to grayish-purple,
sometimes brcwn; cells 18 to 26a in diameter, usually 16 to 19', with sheath 15 to 30m.

Terwillig.r, Squaw, E. Harbor.
Chroococcus limneticus var. subsalsus Lemmermann Fig. 578

CeHs 8.5 to 4.5v in diameter, with sheath 4 to 6s.
Terwilligsr, Squaw.

Chroococcus minutus  Kuetz.! Naegeli Fig. 579
Cells spherical, o; often hemispherical, solitary or two to four in a spherical,

homogeneous sheath; cell contents pale blue-green to gray, homogeneous or granulose;
cells 5 to 8~ ir. diameter, with sheath 6 to 12m.

Terwilliger, Haunck, Wehrle, Smith, W. Harbor,
Chroococcus prescottii Drouet 4t Dailey Fig. 580

Colony f ree-floating,  8! -16-�2! cells with a cubical arrangement; colonial
envelope hyaline, lamellate; cells spherical, bright blue-green, granular, with indi-
vidual sheaths; cells 6 to Bv in diameter; colony of 16 cells 27 to 29m x 25 to 83m.

Kelleys q gharry.
This is undoubtedly the seine alga reported by Tiffany �934! as Kucap@s a piisa

Clements   i Sbantz.
Chroococcus turgidus  Kuetz.! Naegeli Fig. 581

Cells heniispherieal, spherical, or ovoid, often flattened, solitary or two to eight
inclosed by a hyaline, lamellate sheath; cell contents homogeneous, or finely granulose,
pale to bright blue-green to brownish; cells 8 to 32~ in diameter, with sheath 13
to 40».

Terwillig:r, Squaw, Wehrle, Fisher, Kelleys, E, Harbor.

Coelosphaerium Naegeli 1849

Colony globose, ellipsoid, reniform, or sometimes irregular; colonial envelope
homogeneous or with gelatinous radial striae; cells globose to ovoid or pyriform,
closely grouped in a single peripheral layer in the gelatinous colonial envelope; cell
contents homogeneous or granular, or with pseudovacuoles,
Coelosphaerium dubium Grunow Fig. 582

Colony soherical to irregular, or as compound aggregates of smaller colonies
enclosed in a common gelatinous envelope, free-floating colonial envelope firm, hyaline,
homogeneous; ceHs spherical, densely arranged in the peripheral layer of the colonial
envelope, forming a hollow colony, cell contents blue-green, homogeneous, or with
pseudovacuoles; cells 5 to 7s in diameter; colonies up to 150m in diameter.

Squaw, open lake in Island Region.
Coelosphaeriu m kuetzingianum Naegeli Fig, 583

Colony free-floating, spherical or subspherical; colonial envelope hyaline, homoge-
neous; cells spherical or subspherical, usually somewhat spaced from one another
at the peripher ry of the colonial envelope; ceR contents homogeneous, usually without
pseudovacuoles, gray, or pale to bright blue-green; <elis 2 to 4v in diameter; colonies
20 to 90m in diameter.

Terwilliger, Squaw, Haunck, E. Harbor,
Coelosphaeriuin naegelianum Unger Fig. 584

Colony f: ee-floating, spherical, ovoid, reniform, or irregular; colonial envelope
wide, hyaline often radially striated; cells ovoid to ellipsoid, arranged in s dense
peripheral layer some distance beneath the colonial periphery; cell contents some-
times homogeneous, but usually with numerous pseudovacuoles which cause the ceH
to have a reddish or black appearance; cells 2 to 5i x 3.5 to 7w.

Hatchery Put-in-Bay, Catawba, open lake.
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Dsctylococcopsis  Reinsch! Hansgirg 1888
Colony microscopic, free-floating; colonial envelope hyaline, homogeneous, acicular,

or fusiform; cells elongate, acicular, or sigmoid, ends pointed, sometimes spirally
twisted; c..ll contents homogeneous, gray-green to pale blue-green.
Dactylocoecopsis smithii R,  k F. Chodat Fig. 5>85

Colon r with 2 to 16 cells; envelope broad, hyaline, homogeneous; cells fusiform,
straight, o- sigmoid, frequently in pairs; cell contents pale blue-green; cells I to 3s x
5 to 25v.

Fox Pond on Pelee.

Glaucocystis ltzigsohn 1866
Colon > of 4 to 16 cells in an old n>other-cell wall; cells spherical, ovoid, or

elliptical, with numerous, curved, rod-like or i r regular ehromatophore-like bodies
which may be parietal or axial and radiating.
Glaococyst is nortochinearum  Itz.! Rabenhorst Fig. 586

Ceils solitary or in two- to four- to eight-celled colonies enclosed by the old
mother cell wall; cells ovoid or elliptical, containing numerous, curved, rod-shaped
bodies that are considered to be members of the   hroococcaceae; cells Il to 12» x 18
to 211>, colonies 28» x 37@.

Haun.k, smith, E. Harbor, Peiee.

Gloeochaete Lagerheim 1883
Cells four, spherical, colorless, embedded ins broad

cell bearing a long gelatinous bristle; endophyte in each
and bright blue-green.
Gloeochaete wittrockiana Lagerheirn

Charscters as for the genus; host cells 13 to 16s in
in diameter.

Haun.k, on Rivu aria colonies; Kelleys, on Oednponiuo>.

hyaline envelope with each
cell is parietal, cup-shaped,

Fig. 587
diameter, colonies 45 to 50'

Gomphosphaeria Kuetzing 1836
Colony microscopic, free-floating or sedentary, spherical to ovate; colonial envelope

copious, hyaline, solid; cells pyriform, obovoid or sometimes heart-shaped, solitary
or peripherally arranged in pairs or fours at the ends of short, dichotomous, gelatinous
strands waich radiate from the center of the co]onial envelope; individual cell sheaths
usually co afluent.
Gomphos phaeria a ponina Kuetzing Fig. 589

Colony' spherical or subspherical with a wide hyaline envelope; cells pyriform,
or cuneat< just prior to division, peripherally arranged at the ends of stout, ra tiating
strands, etnt.ents bright blue-green; cells 3 to Sy x 8 to 156.

KeBel s, E, Harbor,
Gomphosphaeria aponina var. cordiformis Wolle Fig. 590

Cells distinctly cordate, not pyriform, compactly arranged; cell sheaths distinct;
cells 6 to 13' x 9 to 20».

KelIe1 s, Catawba.
Gomphosphaeris lacustris Chodat Fig. 591

Colony spherical or subspherical, gelatinous envelope copious and hvalinc; cells
spherical to broadly ellipsoid, arranged in spaced clusters of four to eight cells at
the ends of fine gelatinous strands; ceBs 1.5> ti> 3s x 2 to 4s, coionies 25> to 76s in
dia>peter.
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Gloeothece Naegcli 1849
Cells ovate to cylindric, ends rounded, irregularly distributed or parallel in a

free-floating or sessile, hyaline or colored, homogeneous or lameilated mucilage
envelope; single cells or groups of two to eight cells within lamellated sheaths; cell
contents l.omogeneous or finely granulose, various shades of blue-green.

Gloeothen rupestris  Lyng,! Bornet Fig, 588
Cells cylindric to nearly ellipsoid, blue-green, in colorless or. yellowish sheaths;

cells 4.5 to 5p x 6 to 15».
Wchr'e, Riddle Isl,, Kelleys,



Terwilliger, Squaw, Gibraltar, Haunck, Fishei. Bucl eye beach pools, Kelleys,
E. Harbor, open lake.

Holopedium Lagerheim 1883
Cel'Is subcylindric, broadly ellipsoid, or subsphcrical,

in flat, curved, quadrate to subquadratc plates.
Holopedium obvolutum Tiffany

Colony irregular, flat, folded, usually with 200 to 400
soid with rot.nded ends, often polygonal in end view; cells 3

Terwilliger, Squaw, Hatchery.

mostly irregularly disposed

Fig. 692
cells; cells cylindric to ellip-
to 5» x 6 to 7».

MarssonieHs Leminermsnn 1900
Colonial, colony of 4 to 12 cells or in compound colonies with up to 100 cells; ceHs

pyriform with the broad ends inward and radially arranged about a common center,
inclosed in a delicate, hyaline, mucilaginous envelope.
MarssonieHs elegans Lemmermann Fig, 593

Charact rs as for the genus; cells 1 to 3» x 5 to 6».
Terwilliger, Squaw, Sinith, Kelleys.

Microcystis Kuetzing 1833
Colony free-floating or sedentary, spherical, ellipsoid, oblong, elongate, clathrate,

or irregular; cells small, spherical, densely aggregated and irregularly arranged in
the copious, mucilaginous, colonial envelope; cell sheaths confluent with the colonial

10o

Merismopedia Mcyen 1839
Colony af four to many cells in rectilinear series, usually in groups of four or

multiples of four arranged in flat, curved, rolled, or convolute plates; envelope hyaline,
mucilaginou, and homogeneous; cells spherical, ovate, or ellipsoid, hemispherical for
some time after division; cell contents homogeneous.
Meriamopedia convotuta de Brebisson Fig. 594

Colony flat or rolled, with 64 to 1000 cells; cells broadly eHipsoid or ovoid; 'cell
contents horaogeneous, pale blue-green; cells 3.5 to 4.6» in diameter,

Tcrw Higer, Squaw, Wehrle.
Merismopedia convoluta de Brebisson var, minor  Wille! Tiffany 31 Ahlstrom Fig, 596

Colony with a larger number of ceHs which are smaller than in the species; cells
2.75» to 3.6» in diameter.

Terwilliger, Squaw.
Merismoped a elegans A. Braun Fig. 596

Colony af 16 to 4000 cells; cells spherical to broadly ovoid, homogeneous, bright
blue-green; cells 5 to 7» x 5 to 9r .

Terwilliger, Squaw, Smith, E. Harbor, open lake.
Merismopedia glauca  Ehr.! Naegeli Fig, 597

Colony up to 64 cells, compact, regular; cells spherical to ovate, homogeneous,
pale blue-green; cells 3 to 5» in diameter,

Gibralti.r, Terwilliger, Squaw, Wehrle, Smith, Z. Harbor, open lake.
Merisraoped:a major  G. M. Sinith! Geitler Fig. 698

Colony small; cells spherical to broadly ovoid, homogeneous, bright blue-green;
cells 10 to 1"» x 12 to 20».

Terwilliger.
Prescott �962! retains this form as 5f. etegaes A, Braun var. mo1'or G. M. Smith.

Merismoped a punctata Meyen Fig. 599
Colony rather small, up to 128 cells, cells spaced some distance apart; cells spher-

ical to broadly ovoid, or hemispherical, cell contents homogeneous, gray to pale blue-
green; cells 2.5 to 3,5» in diameter.

Terwilliger, Smith, E. Harbor, Catawba.
Merismopedia tenuissima Lcmmermann Fig. 600

Colony small with 16  -100! cells; cells minute, spherical to ovoid, sometimes with
individual sheaths distinct; cell contents homogeneous, gray to pale blue-green; cells
1.5 to 2.0» ir diameter.

Terwilliger, Squaw, Fisher, Wehrlc, Smith, E. Harbor, open lake.



matrix; <ell contents pale or bright blue-green, or in older cells appearing black or
reddish b< cause of numerous pseudovacuoles,

The writer prefers to use Miczacitsti«rather than Auacyat s because of the wide-
spread and generally understood use of the former' in the literature that, pertains to Lake
Erie. The reader may refer to Drouet and Dailey �956! for synonymy, Prescott �962!
should al.' o be consulted.
Microcysiis aeruginosa Kuetzlng Fig, 601

Colony spherical when small, but soon becomes saccate, reticulate and clathrate;
cells sph<.rica! to subspherical; cell contents occasionally homogeneous and gray to
pale or bi-ight blue-green, then later with pseudovacuoles reddish to black; cells 3 to 4«
in diamet r.

Terwilligez, Squaw, Hatchery, Haunck, Smith, Wehrle, Pelee canals; generally
distributed in the Island Region.
Microeysiis aeruginosa var, major  Wittr.! G. M. Smith Fig. 602

Characters as for the type; colonial envelope very firm; cells larger; cells 5.5 to
6.5i< in di.<meter.

Terwilliger, Squaw, Wehrle, Haunck, Smith.
Microcysiis f los-aquae  Wittr.! Kirchner Fig. 603

Colony spherical to ovoid, rarely elongate. not perforate, margin of colony not
sharply ilefine<i; cells spherical, cell contents usually reddish with pseudovacuoles.
rarely homogeneous and gray to pale blue-green; cells 3.5 to 6.5> in diameter,

Ter«illiger, Squaw, Smith, open lake.
The original concept of the name <if, aezugi»oi«z Kuetzing for a lobed and per-

forate or clathrate colony, and of M. fedos-aquac  Wittr.! Kirchner with globose and
non-perforate or non-clathrate colonies has been retained by the writer. Some stu-
dents of '.he group consider the perforate condition as an ageing phenomenon and re-
lated to environmental conditions. They <onsider the two species as one entity and
have reduced the latter to synonymy with I, acr«gii<os<< Kuetzing.

Lake Erie material does not bear out this contention. Perforate colonies of M.
aerug<'no<«and globose and non-perforate colonies of Jlf. floe-aquas exist side by side
in the plankton without distinct intergrading forms. The globose colonies of M. floi<-
agua«en!arg«and finally disintegrate without. becoming perforated. Colonies some-
times hai e spaces devoid of cells, or are with "holes", but this is not comparable to
the perforate or clathrate condition with sharply defined colony margins.

The reader should refer to Elenkin �924!, Drouet and Dailey �939!, Teiling
�941i, «nd Prescott �962! for further details of synonymy.
Microcystis inrerta Lemmermann Fig. 604

 M. putv<ra  Wood! Migula and .1I. pulvera i ar.  acerta Lemmermann as reported
by T if� . any �934 ! .

C<ilor,y spherical or elongate; cells spherical, densely crowded in a thin muci-
laginous envelope; cell contents gray to light blue-green, homogeneous, or with minute
pseudova< uoles if present; cells 2 to 3« in diameter,

Terwilliger, Squaw, Haunck, Wehrle, Smith.

Rhabdoderma Schmidle <<<. Lauterborn 1900

C<tlor y small, of few cells, envelope hyaline, homogeneous; cells cylindric,
straight >r arcuate, ends rounded, the long axes of the cells about parallel in the
colony; ce ll contents homogeneous, gray to bright blue-green.
Rhabdodezma lineare Schmidle if< Lauterborn Fig. 605

Char <cters as for the genus; cells 2 to 3«x 6 to 12«.
Tcrwi II igc r.

Order Horrnogon ales

The order includes all blue-green algae in which the cells are arranged in
trichomes or are of a filamentous organization. The trichomes may be naked, or they
may be inclosed in firm or mucous, lamellate or homogeneous sheaths. They may be
uniseriate or multiseziate, unbranched or true or falsely branched, of the same
diameter throughout or attenuate, They may be straight and rigid, spiralled, or ir-
regularly twisted. They may be composed only of vegetative cells, or they may con-
tain akin«tes and heterocysts at various locations along the trichome.
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Suborder Homocystineae

These plants are simple trichoines without ditt'erentiatcd cells. Trichomes repro-
duce by fragmentatian, the cells by fission. They may or may not have distinct sheaths.

Family Qscillatariacese

Borzia Cohn 1883
Tricham<s of three to six cells, no sheath; terminal cells hemispherical, other

cells barrel-shaped.
Borzia trilocx.laris Cohn

Characters as for the genus; trichome 10 to 25> long, 6 to 7» broad.
Gibraltai, Kelleys.

Lyngbya C. Agardh 1824
Filaments solitary or intertwined into floccose or tough membranaceous sheets,

unbranched, cylindrical, straight, curved, or spiralled; sheaths firm, mostly thick,
hyaline or n<>t, usually extending beyond the trichome; trichame sometimes tapering
slightly toward the apex, constricted at crosswalls, or not; apical cell generally not
capitate; cell contents may be homogeneous, granulose, or with pseudovacuoles.
Lyngbya aes'uarii  Mert.! Leibmann Fig. 607

Filaments solitary, or intertwined into a dull blue-green floccose <nass; sheath at
first thin and colorless, later irregular, larnellose, and colored, trichomes not con-
stricted at c.-osswalls, slightly tapering and apex capitate, truncate, or acute-conic;
cells finely gianulose, blue-green ta olive; cells 8 to 24s x 2.7 to 6.6><.

Wehrle.
Lyngbya birgei G, M. Smith Fig. 608

Filaments free-ffoating, solitary, straight, or < urved; sheath hyaline, homoge-
neous, or rar.ly lamellate; trichomes not constricted «t crosswalls, not attenuate; cells
usually with pseudovacuoles, gray to o]ive-green; cells 18 to 23>< x 2 to 5.5>, sheath 0.5
to 4>« thick.

Squaw, Wehrle, E. Harbor,
Lyngbya coneorta Lemmermann Fig. 609

Filainents solitary, free-floating, usually in >.egular loose or compact spirals;
sheaths firm, thin, trichornes not constricted at eros..walls; apical cell rounded; cells
homogeneous, gray to pale blue-green; cells 1.5 to 2~ x 3 to 6», spirals 15 to 20>< broad
and 6 to 14«between turns.

Gibraltar., Pelee canal.
Lyngbya ruajor Meneghini Fig. 610

Filaments solitary or gregarious, not in floccose masses, straight; sheaths thick,
lamellate, colorless; trichomes not constricted at crosswalls, tapering slightly toward
the apex whi;h is somewhat capitate; cells granulose along the crosswalls, dark blue-
green; cells 11 to 16< x 2 ta 4><,

Haunck, Catawba.
Lyngbya niajuscula  Dillw.! Harvey Fig. 611

Filaments solitary ar more often in dark blue-green to blue masses, long, curled
or occasionally straight; sheath colorless and becoming rough; trichomes not con-
stricted at c.osswalls, not tapering, apical cell r<>unded; cells finely granulose, va-
riously colored; cells 16 ta 20» x 2 to 4><, sheath up ta 11s thick.

Fax.

Microcoleus Desmazieres 1823
Plants on wet soil or submerged slightly; a wide, gelatinous, unbranched, homog

cneous sheath surrounds a central axis of many spirally entwined trichomes, some of
which may e:<tend beyond the sheath; trichornes tapering to acute orr<>unded apices;
apical cells conical or capitate; cells cylindric, without pseudovacuolcs.
Micracoleus lacustris  Rabcn.! Farlow Fig. 612

Characters as for the genus, sheaths of trichorncs colorless and confluent; apical
cells not capi;ate, cell contents pale b'lue-green; cells 4 to 5v in diameter, 8 to 12» long.

Kelleys,:n roadside puddles and intermingled with Scyfoncma myochra«s  Dillw.!
C. A. Agardh
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Oscillatoria Vaucher 1803
Trichoroes unbranched, cylindrical, without an evident sheath, solitary and free-

floating, or forming a membranaceous and s!imy layer on wet soil or over submerged
rock; trichomes straight or twisted, ends often narrowed, apical cell rounded or capi-
tate; trichomes exhibiting an oscillating and often a giiding movement.
Osci!latoria agardhii Gomont Fig. 613

Trichomes free-floating or in expanded masses, straight, not constricted at the
crosswalls, slightly tapering toward the apex, calyptrate or cylindrical; apical cell
rounded, capitatc, or truncate; cells coarsely grauu!ar, pale blue-green, with granules
along the crosswa!!s; ce'1'is 4 to 6«x 2.5 to 4w.

Wehrlc,
Oscil!atoria chalybea Mertens Fig. 614

Trichomes rarely solitary, much entangled, straight or sometimes twisted, grad-
ual!y tapering to the curved apex, slightly constricted at the crosswalls; apical cell
conical; cel: s finely granular, dark blue-green, sometimes with granules along the cross-
walls; cells 8 to 139 x 3.5 to 8w.

Terwil iger, Catawba.
Oscillatoria lacustris  Kleb.! Geitler Fig. 61ii

Trichornes rarely soIitary, usually joined laterally into plate-like, free-floating
aggregates, cylindric, straight or twisted, with delicate sheaths; spica! cell rounded;
cells compressed globose, barrel-shaped, or subquadrate; ce	s 5 to 7s x 5 to 7v.

Terwi! i!ger, Squaw, Fisher.
Oscillatoria limosa  Rath! C, A, Agardh Fig. 616

Tricho~es rarely solitary, forming masses on submerged substrates, straight, not
tapering, not constricted at crosswalls; apical cell convex, outer membrane thickened;
cells dark blue-green, brown, or olive, with granules at crosswa!!s; cells 11 to 20' x
2 to 5w.

Terwiliiger, Squaw, Hatchery, Fisher, Wehrle, Haunck, Catawba.
Oscillatorie princeps Vaucher Fig. 617

Trichomes solitary, or in dark green to black masses, individual trichomes macro-
scopic, straight, not constricted, apically curved, truncate, or capitate; apical cell
convex; cells granular; cells 16 to 60m x 3,5 to 7v.

Haunch., Fisher, Fox, Pelee canal, E. Harbor, W. Harbor.
Osci!!atoris pro!if ica  Grev.! Gomont Fig. 618

Trichomes rarely solitary, forming free-floating, red to purple floccose mats,
straight, not constricted at crosswai!s, tapering slightly toward the apex; apical cell
obtuse-capitate; cells with reddish pseudovacuoles and rows of granules along the
crosswal!s; cells 2 to 2.5w x 4 to 6~.

Squaw, Terwilliger, Hatchery, E. Harbor,
Osci!!atori«splendida Grevi1!e Fig. 619

Trichomes solitary, scattered, or in a thin mass, straight or twisted, not con-
stricted at crosswal!s, gradually tapering toward the apex; apical cell conical and
capitate; c.lls homogeneous, with granules along thc crosswalls; cells 2 to 3w x 3 to 9w.

E. Harbor.
Osci!!atori« tenuis C. A. Agardh Fig. 620

Trichomes solitary, or in pale blue-green floccose masses, cylindrical, straight or
curved, s!ight!y constricted at crosswa1!s; apical cell convex, not capitate; cells ho-
mogeneous with a row of granules along the crosswalls; ce!!s 4 to 10s x 2.6 to 5p,

Distribution general.

Phormidium Kuetzing 1843
Fi!«ments unbranched, densely interwoven and aggregated into tough membrana-

eous sheet!,, rarely solitary and floating; sheaths very thin, transparent, difFluent; tri-
chomes cy!indrica!, apex often tapering, straight, or curved, capitate or not; apical cell
conical, b!~ nt pointed, or sometimes capitate or ca!yptrate.
Phormidiuu retzii  C, A, Agardh! Gomont Fig. 621

Fi!am..nts entangIed into tufts, often separated and floating; trichomes constricted
at crosswal!s or not, apex straight, not capitate; apical cell slightly tapering, truncate;
sheaths thin, fragile, di F!uent; cells 4 to 12s x 4 to 9p.

Squa~.
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Phormidium subfuscum Kuetzing Fig. 622
Filamerts straight, short, subparallel, agglutinated, rarely floating, sheaths dif-

fluent into a lamellated mucus; trichomes not constricted at crosswalls, apex straight,
capitate ant calyptrate; cells densely granular with two rows of granules at cross-
walls, dull b: ue-green; cells 5,5 to 1 1» x 2 to 4> .

Wehrle.

Spirulina Turpin ]827

Trichon e unicellular, elongate, cylindrical, ends rounded, no sheath, twisted into
a loose or compact spiral; cell contents homogeneous or granulose, pale to dark blue-
green.
Spirulina lazissima G. S. West Fig. 623

Spirals regular, loose; cells bright blue-green; cells 0.7 to 0.8» in diameter; spirals
4.5 to 5.5» b>oad and 17 to 22' between turns.

Hatchery.

Spirulina m;major Kuetzing Fig. 624
Spirals more or less loose, straight or bent; cells bright blue-green; cells 1.2 to

1.7» in diameter, apira]s 2.5 to 4» broad and 2.7 to 5» between turns.
Gibraltar, Middle Isl., Catawba.

Spirulina primceps  W. L G. S. West! G. S. West Fig. 625
Spirals loose, straight or curved; cells homogeneous or slightly granulose, bright

blue-green; cells 3 to 5» in diameter, spr'rais 8 to 16+ broad, 9 to 12» between turns.
Squaw, Haunck, E. Harbor.
Spirr>h»a should be compared with Arthrospira in which the trichomes are multi-

cellular. Some workers do not separate the two genera, but for this compilation they
are considered separately,

Suborder Heterocystineae

The characteristic of this group is the heterocyst though it may be lacking in
some. If so, other morphological features will relate them to the characteristic forms.

Family Nostocsceac

Anahaena Bory 1822

Trichomes free-floating, solitary or aggregated in tangled masses of a few tri-
chomes; trichomes straight, circinate, spiral or twisted, without a basal differentation
of cells, without an evident sheath; cells spherical to barrel-shaped, often with pseudo-
vacuoles in older cells; heterocysts spherical, intercalary; akinetes variously shaped,
solitary or i>. series, may or may not be adjacent to the heterocyst.

Anabaens affinia I.emmermann Fig. 626
Trichomes solitary, free-floating, straight or slightly curved; cells usually spheri-

cal; heteroc! sts spherical; akinetes about spherical, generally not next to heterocysts;
cells; > to 6a in diameter, heterocysts 7.5 to 10m in diameter, akinetes 9.5 to 12» x 17
to 26».

Haunck.

Anabaena catenula  Kuetz,! Bornet 4 Flahault Fig, 627
Trichomes bent; cells barrel-shaped, homogeneous to granulosc, without pseudo-

vacuoles; heierocysts spherical to elliptic; akinetes cylindric, in series, next to or re-
mote from h'tcrocysts; cells 5 to 8» in diameter, hetcrocysts 6 to 9» x 9 to 13», akinetes
7 to 10» x 16 to 30'>.

E. Harbor,

Anabaena circinalis Rabenhorst Fig. 628
Trichomes free-floating, rarely solitary, curved or sigmoid, usually in twisted

floccose aggregates; cells spherical or nesriy so; heterocysts spherical; akinetes cylind-
ric, often ccrved, solitary or in series, usually next to heierocysts; cells 4 to 8> in
diameter, hei erocysts 6 to 9», akinetes 7 to 13» x 20 to 50».

Squaw, Smith.
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Anabaena !los-aquae  Lyng,! de Brebisson Fig. 629
Tricho!nes are free-floating, coiled or twisted into floecose aggregates; cells spheri-

cal or nearly so; heterocysts spherical; akinetes cylindric, often curved, solitary or in
series, usually next to heterocysts; cells 4 to 8s in diameter, heterocysts 6 to 9«,
akinetes 7 to 13m x 20 to 50< .

Squaw.
Anabaena lemmermanni P. Richter Fig. 630

Tricho<nes free-floating, irregularly twisted into masses; cells spherical or slightly
elongate; beterocysts spherical; akinetes cylindric, one side convex, the other mostly
straight, usually in series on both sides of the heterocysts, forming a dense mass at
the center of the aggregation; cells 5.5 to 7s x 5 to 8v, heterocysts 6 to 7.5p, akinetes
8 to 11s x 19 to 33m,

Terwil:iger, Squaw, Hatchery, Put-in-Bay Hazbor.
Anabaena !nacrospora Klebahn var. robusta Lemmerrnann Fig. 631

Trichomes s<ilitary, free-floating, straight or bent; cells spherical or subspherical
with trunc <te ends; heterocysts spherical; akinetes cylindric, with conic apices, walls
thick, solitary or in pairs; cells 12 to 16< x 9 to 12s, heterocysts 10 to 16m in diameter,
akinetes 17 to 20«x 30 to 34«.

Haunch.
Anabaena planctouica Brunnthaler Fig, 632

Tricho>ncs free-floating, solitary, usually straight; cells spherical, hemispherical,
or broadly ellipsoid; heteroeysts spherical; akinetes spherical or elongate, solitary, ad-
jacent or remote from hcterocysts; cells 9 to 15«in diameter, heterocysts 12 to 14m,
akinetes 12 to 20< x 12 to 309.

Terwil:iger, Wehrle, Pelee canal, Catawba,
Anabaena <;piroides Klebahn var, erases Lemmermann Fig. 633

Trichomes free-floating, solitary, forming regular spirals; cells spherical or
oblate; het.roeysts spherical, pale yellow or hyaline; akinetes broadly ovoid, solitary,
remote froro heterocysts; cells ll to 15« in diameter, heterocysts l0 to 17', akinetes 20
to 25m x 27 to 42<, spirals 50 to 60«broad and 45 to 55«between turns,

Squaw. Smith.

Anahaenopsis  Wolosz.! Miller 1923
Trichomes free-floating, usually solitary, cylin<irical, circinate or twisted, sheath

not apparent; vegetative cells spherical or elongate-spherical; heterocysts spherical,
terminal on one or both ends of trichome.
Ansbaenop< is arnoldii Aptekarj Fig. 634

Trichomes short, almost a complete circle or spiral, cells compressed-spherical to
short barrel-shaped; heteroeysts spherical; vegetative cells 6 to 8.5«x 5 to 8«, hetero-
cysts 6.5 to 10«x 8,5 to 10.5«, akinctes 10,5 x 12«.

Wehrle.
Anabaenopsis eireularis  W. gr G. S. West! V. Miller Fig. 635

Trichor«es short, almost s complete circle, or in a spiral of one and one-half to
five turns; heterocysts nearly spherical; akinetcs nearly spherical to broadly ellipsoid;
cells 5 to Ha x 7 to 10.5v, heterocysts 6 to 9e x 6 to 10m, akinetes 10 to 12< x 12 to
15«

Wehrle.

Aphanizomenon Morren 1838
Trichories straight, rigid, arranged laterally into fusiform-shaped bundles, free-

floating; vegetative cells cylindric; heterocysts cylindric, intercalary, often lacking in
young colonies; akinetes elongate, cylindric, solitary.
Aphanizum<.non holsaticum Richter Fig, 636

Charac:ers as for the genus; vegetative cells 4 to 6e x 5 to 15«, heterocysts 5 to 7«
x 7 to 20m, skinetes 6 to 8«x 35 to 80«.

Squaw, Tcrwilliger, Hatchery, Put-in-Bay Harbor, Z, Harbor; this alga occurs
commonly iu the plankton throughout the open lake in the Island Region.

Cyl indrospermum Kuetz ing 1843
Filaments straight or loosely entangled into an indeflnite mass on soil or on sub-

merged sulstrates; vegetative cells eylindrie; heterocysts cylindric to elongate, ter-
minal; akin< tes next to the heterocysts, solitary and sometimes papillate.
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Cylindrospermum stagnale  Kuetz.! Bornet & Flahsult Fig. 637
Trichomes entangled or parallel, in an attached or floating mucous; vegetative

cells quadrate to cylindric, constricted at the crosswslls; heterocysts terminal, spherical
or elongate; akinetes usually single, broadly cylindric and next to the heterocysts;
vegetative cells 3,8 to 4,5i in diameter, heterocysts 6 to 7e x 7 to 16m, akinetes 10 to
16> x 32 to 43+.

%ehrle, Fisher.

Nodularia Mertens 1822

Filaments solitary, free-floating, or forming a thin stratum on soil; trichoines
usually stra:ght with short, vertically compressed cells; sheaths hyaline; heterocysts
compressed ss the vegetative cells; skinetes spherical or compressed, in intercalary
series.
Nodulsris hsrveyans  Thw.! Thuret Fig. 638

Trichomes tapering at the ends; apical cell obtusely conical; sheath thin, colorless;
heterocysts spherical or compressed, akinetes almost spherical, yellow-brown; vegeta-
tive cells 4 io 6i x 4 to 7p, heterocysts 5 to 7N x 4 to 7p, skinetes 6 to 8y in diameter.

Hsunck.
Nodulsris sphserocsrps Bornet & Flahault Fig. 639

Sheath thin; vegetative cells depressed-spherical; heterocysts only slightly larger
than vegetative cells; akinetes depressed spherical, 2 to 12 in a series, brown; vegeta-
tive cells 6 to 7y x 4p, akinetes 7 to 10m in diameter.

Haunck, E. Harbor.
Nodulsris spumigens Mertens Fig. 640

Filaments solitary, free-floating or straight or curled, in a mucous mass; vegeta-
tive cells di»ciform; heterocysts about the same size ss the vegetative cells; akinetes
spherical, solitary, or up to many in series; vegetative cells 8 to 12m x 3 to 4v, skinetes
12 to 15' x 6 to 10', filaments 8 to 18' in diameter.

Squaw, Terwilliger, Fox, Pelee canal.

Nostoc Vaucher 1803

Trichomes contorted and entangled in a more or less gelatinous envelope which
is fir snd usually with s definite shape; colony microscopic or macroscopic, free-
floating or,iessile in subsquatic habitat; cells globose, ovoid or cylindric, no basal
diiferentation in trichome; heterocysts and akinetes present.
Nostoc coeruleum Lyngbya Fig, 641

Trichomes densely interwoven snd contorted; colony spherical, solid; cells barrel-
shaped; heterocysts spherical; vegetative cells 5 to 7v in diameter, heterocysts 8 to IOv
in diameter; colonies five to six mm in diameter.

Squaw.
Nostoc pruniforme C. A. Agardh Fig, 642

Trichomes loosely entangled; colony spherical, integument tough; cells compressed-
sphericsl or elongate; vegetative cells 4 to 6u in diameter, heterocysts 6 to 7u in
diameter; co. onies to one inch in diameter.

Squaw, h isher, Armbruster.

Family Scytonematacese

Plectonema Thuret 1875

Trichomes in sheaths of various thickness, falsely branched, occurring free or in
mats, slight or no tapering; cells short, disc-like or barrel-shaped, usually constricted
at crosswslls; no heterocysts.
Plectonems wollei Farlow Fig. 643

Filaments long, not contorted, false branches few, sheath thick and slightly yellow
when old, lsmeBsted; cells discoidal, not constricted st crosswalls, dark blue-green, end
cells rounde<I; filaments 42 to 60m, sheath 5 to 10m, cells 37 to 45m x 5 to 7v.

Middle ]sl., Hatchery, N. Bass; probably genera! in deep water throughout the
Island Region.
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Scytonema C, A. Agardh 1824
Plant mass usually leather-like or felt-like, on moist soil, or at least mostly sub-

aerial; filaments falsely branched, usually arising in pairs between two heterocysts;
sheaths firm, usually lamellate, hyaline or yellowish to brown; trichornes uniscriate,
approximately the same diameter throughout; cells quadrate to short cylindric; hetero-
cysts one to three, intercalary, subglobose to quailrangular, about the same diameter
as the vegetative cells.
Scytonema alatum  Carm.! Borzi Fig, 644

Char«ct rs as for the genus; sheaths wide, l«mellatcd, with diverging layers,
yellow to brown; heterocysts subglobose; filaments 12 to 20w in diameter, cells 7 to
10' x 7 to ..2ii, heterocysts about the same dimensions as the vegetative cells.

Kelleys quarry,
Scytonerna rsyochrous  Dillw.! C. A. Agardh Fig. 645

Charact rs as for the genus; sheaths wide, lamellated, dark gray-brown; cells
quadrate or slightly cylindric; heterocysts cylindric or nearly quadrate; filaments 12
to 24r in diameter, cells 6 to Ili x 6 to 12r, heterocysts 6 to lli x 12 to 24ii.

Kel'leys, roadside puddles in quarry.

Tolypothrix Kuetzing 1843
Trichomes in sheaths, falsely branched, branches single, long, arising just below a

heterocyst, iessile or forming a floccose, floating mass; vegetative cells quadrate,
cylindric, or ovoid-cylindric; heterocysts quadrate to subglobose, single or three to five
seriate; *kinetes spherical, ovoid or ellipsoid, single or in series.
Tolypothrix distort« Kuetzing Fig. 646

Vegetat ve cells quadrate or shorter than long, blue-green to brow~, constricted
at the crosswalls; sheath at first colorless, then brown; heterocysts spherical to cy-
lindrical, sirgle or in series of two or three; vegetative cells 9 to 12« in diameter,
heterocysts 12 to 14' in diameter, filaments 10 to 15« in diameter,

Haunck.
Tolypothrix tennis Kuetzing Fi8. 647

Filaments forming a Qoc<ose layer, sessile then free-fioating; sheaths colorless to
yellowish, vegetative cells blue-green to olive-green; heterocysts quadrate, in a series
of one to five; cells 5 to Si in diameter, heterocysts 7 to 10i x 7 to 1]r; filaments 8 to
10m in diame:er.

E. Harb ir.

Family Rivulariace«c

Calothrix C, A. Agardh 1824
Tricbornes tapering from a basal heterocyst to either a blunt or fine point; sheaths

firm, close, hyaline or colored, homogeneous or lamel1«te, solit«ry or clustered, epiphytic
on other algae, or on rock; cells short and broad in the basal portion of the trichome,
elongate near the apex; heterocysts hemispherical or subglobose; akinetcs adjacent to
the heterocysts.
Calothrix fuses  Kuetz.! Bornet gt Flahault Fig. 648

Characters as for the genus; basal cells 9 to Ill in dianieter, heterocysts 9 to II+
in diameter.

$, Bass: bore line.

Dichothrix Zanardini 1858
Plant rrass tufted, slippery; trichomes tapering, in fiexuous, thick, indistinctIy

lamellate<1, iapering sheaths, branches common, remaining for most of their length
within the common sheath.
Dichotbrix orsiniana  Kuetz,! Bornet i' Flahault Fig, 649

Characters as for the genus; heterocysts subglobose to hemispherical; trichomes 7
to 13m wide at base, vegetative cells 3 to 4w long, hetcrocepts 7 to Il+ wide.

Kel leys,

Gloeotrichia J. A. Agar dh 1842
Colonial free-floating or sessile, spherical or irregular masses when old, matrix

gelatinous and tough; trichomc s «ttenu«tcd f roric base to «pex, f «lscly branched;
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sheaths evident only near the base, radiating from a center; heterocysts basal on tri-
chome, sphe.ical to hemispherical, solitary; akinetes solitary, cylindrical, adjacent to
heterocy sts.
Gloeotrichia echinulata  J. E. Smith! P. Richter Fig. 660

Colony spherical, free-floating; vegetative cells mostly with pseudovacuoles, in-
creasing in ength from base of trichome to apex; heterocysts spherical; basal cells 8
to 10' in diameter, apical cells 1 to 2s in diameter, heterocysts 7 to 10m in diameter,
akinetes 8 to 10' x 40 to 64w.

Squaw, Fisher.
Gloeotrichia natans  Hedwig! Rabenhorst Fig. 651

Colony spherical or nearly so, first sessile then free-floating, hard, hollow, com-
posed of loosely associated trichomes; sheaths folded and wrinkled, colorless to brown;
vegetative cells longer toward the apex of the trichome; heterocysts spherical; basal
cells 7 to 9s in diameter, heterocysts 6 to 12I in diameter, akinetes 10 to 18o x 40 to
260m.

Squaw, Fisher.
Gioeotrichia pisum  C. A. Ag.! Thuret Fig. 662

Colony Free-floating or sessile, spherical, hard, blackish-green; heterocysts spheri-
cal; akinetes cylindrical; basal cells 4 to 7v in diameter, heterocysts ll to 16@ in diam-
eter, akinetes 9 to 16m X 60 to 400m.

Haunck,

Raphidiopsis Fritsch & Rich 1930
Trichoires usually solitary, free-fioating, short, usually curved or sigmoid, without

a sheath; apices acuminate, or one end rounded and the other acuminate, tapering oc-
curs only near the end, the apex may be contained in a solid bristle; cells usually with
numerous pseudovacuoles, septa indistinct; spores formed singly or in pairs at the
middle of ths trichome.
Raphidiopsis curvata Fritsch & Rich Fig. 653

Characters as for the genus; cells 4 to 5s in diameter, spores 6u x 10 to 13.5e,
E, Harbor.
The description is from Fritsch and Rich �930k The figure is redrawn from the

same source

Division Rhodophyta

Class Rhodophycese

KEY TO GENERA OF CLASS RHODOPHYCEAE

1. Thallus a simple or falsely branched filament; ovoid
cells with an axial stellate chromatophore and one
pyrenoi<l, arranged in a tubular gelatinous sheath ..

1. Thallus a corticated axis of cells with whorls of
tufted lateral branches

Asterocytis

Batrachospermum

Subclass Bangioideae

Order Bangiales

The th:illus of the freshwater forms is a branched or unbranched filament. The
cell walls are thick, gelatinous, and often lamefiate. The chromatophore is axial,
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The plants in this division are multicellular «nd either microscopic or macro-
scopic. Most forins are aquatic and occur only in warm quiet water, or in well
aerated <olc water. The cells contain various pigments, among which is phycocyanin
and phycoeiythrin. The latter gives the characteristic red color to some forms. Most
of the freshwater forms are varying shades of blue-green, violet or purple. The chroma-
tophores ar- usually axial with a central pyrenoid and starch as the reserve food.
There are ro flagellated cells. The distinguishing characteristic of the Rhodophyta is
the cysfoca~, a spore-forming structure that fol!ows fertilization and the meiotic
division of tne zygote.



stellate, and has one pyrenoid, Asexual reproduction is by nonmotile spores. Sexual
reproduction is between spermatia and vegetative cells.

Family Goniotrichaceae

Asterocytis  Thwait! Gobi 1879
Filaments simple or branched; cells mostly oblong, enclosed in distinct

sheaths, spaced, or closely arranged, regularly or irregularly uniseriate;
phores axial, stellate, with one central, conspicuous pyrenoid.
Asterocytis smsragdina  Reinsch! Forti

Characters as for the genus; cells 7 to 9' x 10 to 14s.
Gibraltar, Buckeye beach pool, State Dock; intermingled with dead

Ctudop tiora along shore lines,

gelatinous
chromato-

Fig. 654

or dying

Subclass Florideae

Order Nemalionales

Thalli are monoaxial or multiaxia'i and of a definite form, Axes often have nodal
and internodal regions with clusters of branches at the nodes. Sexual reproduction
involves carpogonia and antheridia.

Family Batrachospermaceae

Batrachospermum Roth 1797

An attiiched, repeatedly branched thallus with nodal and internodal regions; axis a
row of elongated cells invested by cortical filaments that arise at the nodes; whorls of
branches advising at the nodes provide a beaded appearance to the axis; cells of the
branches ovoid, ellipsoid, or fusiform, terminal cells often bearing colorless hairs;
chromatophores in branch cells two to five, irregular or disc-like, each with one pyre-
noid; thallu.i enclosed in * hyaline mucilage
Batrachosps rmum sp.

Only a few vegetative plants have been collected and the species has not been
determined.

N. Basi; Fox, attached to snail shells; Xelleys, N, dock on snail shells and in
quarry pool,

The genus is recorded so that, future collectors will be alert to its presence and
possibly be «ble to identify the species.



PLATES

Most of the figures have been redrawn from those by authors who studied the
algae of western Lake Frie. Illustrations of taxa that were reported without accom-
panying figu'es are from various sources. All figures have been accredited to the re-
spective authors in the following listing,

Tiffany: Figures 1-3, 5-19, 21-22, 24-25, 27-28, 30, 32, 34-38, 41, 43-44, 46-68, 71-72,
76-92, 94-123, 126-133, 135-162, 154-166, 167-169, 171-186, 187-205, 207-223, 225-227,
229-257, 259 262, 264-279, 281-338, 484-498, 601-512, 514-515, 517-618, 521-li22, 624,
526-529, 633-535, 637-638, 545, 647-548, 650-551, 554, 558-659, 567-679, 581-5S6, 688-605,
607-611, 613-641, 646-647, 650-652.
Taft: Figures 20, 23, 26, 29, 31, 33, 39-40, 42, 70, 74-75, 93, 124-126, 134, 153, 166, 170,
IS6, 228, 258, 263, 280, 339, 341-373, 375-419, 421-464, 466-474, 476-483, 499-500, 613,
516, 523, 52,i, 530, 532, 536, 539, 542-544, 546, 549, 552-553, 655-657, 560-566, 580,
636-587, 606, 642-643, 649, 664»
Borge: Figure 340
Fritsch and Rich: Figure 653
Normandin and Taft: Figure 73
Pascher: Figures 619-620
Snow: Figure 4
Taft and Kishler: Figures 45, 69, 206, 224, 5SO, 612, 644-645, 648
Tiffany and Britton: Figures 631, 640-641
West and W' est: Figures 374, 420, 466, 475

»Figures 20, 2!, 31, 39, 76, 170, 258 have not been published previously.
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PLATE I
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

1, Carter a dissecta Tiffany
2. Carteria klebsii  Dang.! Dill
3. Cklamffdomonae globosa Snow
4. Chlamffdomouas gracil s Snow
6. Cklamgdomoaae saouit Printz
6. Pkaootus lenticularis  Ehr.! Stein
7. Pteromonae angulosa  Carter! Lemmermann; a. lateral view, b. end view.
B. Zudoriua elegaus Ehrenberg
9. A udoriua uuicocca G. M. Smith
10. Gonium formosum Pascher
ll. Gonium, pectorale queller
12. Pandoriua morum  Muell.! Bory; a. colony prior to asexual reproduction.
13. Pandorlna profuberans TifFany
14. Platydoriaa caudata Kofoid
15. Pleodoriaa caihfornica Shaw
16. Pleodorina illiaoisensis Kofoid
17. Volvo' aureus Ehrenberg
18. Volvo' globator Linnaeue, portion of a colony; a. zygote.
19. Volvo', tertius A, Meyer
20. Pgrobotrgs gracilis Korehikov
21. Haematococcus lacustris  Girod.! Wittrock
22. Asterococcus hmueticue G. M. Smith; a. a recently divided cell.
23. Gloeocyetis ampla  Kuetz,! Lagerheim





PLATE II

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
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24. Gloeocystis gigas  Kuetz.! Lagerheim
25,  rloeocystie planctonica  W. k G. S, West! Lemmcrmann
26. Palmodictyon varium  Naeg.! Lemmermann
27. lphaerocystis schroeteri Chodat
28. ~ipiocystis brauniana Naegeli; a. inactive stage.
29. 1'etraspora gelatinosa  Vaucher! Desvaux, habit sketch; a. cell arrangement.
30. 1"etras pora laoustris Lemmermann
31. I'etraspora lubrica  Roth! C. A, Agardh, habit sketch; a. cell arrangement.
32,,"tylosphaeridium etipitatum  Bachm.! Geitler 4 Gimesi
33. Dactylothece confluene  Kuetz.! Lagerheim
34. 1',"lahatothriz viridis  Snow! Printz
3o. Binuclearia eriensis TifIany
36. Blnuclearia tatrana Wittrock
37.  lemineila interrupta  Turpin! Lagerheim
39.  ~emineRa minor  Naeg.! Heering
39. Hormidium subtile  Kuetz.! Heering
40. Radio fiium flaveecens G. S. West
41. 'ltichococcus eubtilie  Kuetz.! Klercher
42 l!lothriz subconetricta G. S. West
43. l Jlothriz tenerrima Kuetzing
44. Ulothriz zonata  Weber 4 Mohr! Kuetzing
45. l Jronema elongatum Hodgetts
46. 'i'chizomeris leibleinii Kuetzing; a. older filament.
47. Microspora floccosa  Vaucher! Thuret; a. aplanospore,
48. 14icrospora etagnorum  Kuetz.! Lagerheim
40. ldicrospora uilleana Lsgerheim; a. aplanospores.
50. <,ylindrocapsa genfineila Wolie
51. t,ylindrocapsa geminella var, minor Hansgirg
52.ilphanochaete repens A. Braun
53. t.haetophora elegans  Roth! Agardh, basal portion; a. terminal filaments.
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PLATE III
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

;>4, Chactophora incrassata  Hudson! Hazen
6>6>. Chaetophora ptsifor>nis  Roth! Agardh
6>6. Drapurnaldia gtomerata  Vauch.! C, A. Agardh
67. Stigeorlonium gracile  W, k G. S. West! Tiffany
58, Stigcortonium lubricum  DHlw.! Kuetzing; a. terminal branches.
59, Stigeorlonium lubricum var. varians  Hazen! Collins
60. Stigeoclonium stagnatile  Hazen! Collins
61, Stigenrtonium subserundum Kuetzing
62. Stigeoclonium tenue  Agardh! Kuetzing
68. Prot ococcus viridis Agardh
64, Chaetosphaen'dium prtngsheimii Klebahn
65. Colenchaete irrrgularis Pringsheim
66. Coleochaete orbicutaris Pringsheim
67. Coleochaete scutata de Brkbisson
68. Coleochaete soluta  de Breb,! Pringsheim
69. Gongrosira stagnah's  G. S. West! Schmidle
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PLATE IV

Figure

Figure

Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure
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70. Trentepohfia awrea  L.! Martius; a. terminal cell with pectose peg, b. lateral
sporangium.

71. Basicladia chefonum  Collins! Hogan & TiMen, holdfast and basal branch;
a. mid-filament, b. terminal filament, c, sporangia.

72. Baskfadia crassa Hoffman & TiMen; a. basal cell and holdfast, b. sporan-
gium, c. new filament forming within old filament.

73. Basicladia vivipara Normandin & Taft, filaments with sporangia; a. basal
portion.

74. Cladophora crispata  Roth! Kuetzing
75. Cfadophora fracta  Dillw.! Kuetzing
76. Cladophora glonMrata  L.! Kuetzing
77. Pithophora varia Wifie, intercalary akinetes and branch; a. terminal akinete.
78, Rhizocfoniawt hierogfyphicam  Agardh! Kuetzing
79. Rhizocfoniam hookeri Kuetzing
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PLATE V

i24

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

80 Bulbochaete crenulata Pringsheim
81. Bulbochaete intermedia De Bary
82 Bulbochaete nano Wittrock
83 Bulbochaete rectangularis Wittrock
84. Bulbochaete robusta  Him! Titfany
85, Bulbochaete various Wittrock
86. Bulbochaete varians var. subsimplez  Wittr.! Him
87, Oedogonium cap ilare  L.! Kuetaing; a. antheridia.
88. Oedogonium capillare forma stagnale  Kuetx.! Him
89. Oedogonium capitellatum Wittrock; a. terminal cell, b. antheridia.
90. Oedogonium crenulatocoetatum Wittrock; a, terminal oogonium, b. antheridia.
9I. Oedogonium crenulatocostatum var. cithndricum  Him! Tiffany
92. Oedogonium crispum  Hassall! Wittrock
93. Oedogonium cgathigerum Wjttrock
94. Oedogonium echinospermum A. Braun; a, antheridia.
95. Oedogonium enense Tiffany; a. mature oogonium.
96, Oedogonium exocostatum Tiffany; a. terminal oogonium, b. antheridia, e.

holdfast.





PLATE Vl

Figure
Figure
Figure
Figure
Figure
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

97. C edogonium genicula turn Him
98. C>edogonium gracilius  Wittr.! Tiffany; a. antheridia.
99. C'edogonium graciPimum Wittrock & Lundell
100. Oedogonium grande Kuetzing; a. antheridia.
101. Oedogonium hwvardii G. S. West, four figures including holdfast cells; a.

antheridia.
102. Osdogonium kou ei Tiffany; a. basal cell, b. antheridia.
I03. Oedogonium idioandrosporum  Nordst. & Wittr,! Tift'any; a, antheridia.
104. Oodogonium inconspicuum Him; a. basal cell, b. apical cell.
106. Oedogonium injimum TifFany; a. basal cell, b, antheridia,
106. Oedogonium fandslporougln  Hase,! Wittrock
107, Oedogonium longum Transeau; a. antheridia.
108. Oedogonium moniliforme Wittrock; a. antheridia.
109. Oedogonium ptagiostomum Wittrock; a. basal cell,
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PLATE VII

Figure

Figure
Figure
Figure
Figure
Figure
I" igure
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

110. Oedogonium princeps  Hase,! Wittrock; a. basal and apical cells, b. an-
theridi a.

111. Oedogonium pringsheimii Cramer; a. antheridia.
112. Oedogonium pringsheimii var. nordstedt6. 'Wittrock; a. antheridia.
113, Oedogonium punctatum Wittrock; a. antberidia.
114, Oedogonium pusillum Kirchner
115. Oedogonium varians Wittrock & Lundell
116. Oedogonium teyhei TifFany; a. single oogonium, b. basal and apical cells,

c. antheridia,
117. Acanthosphaera zachariasi Lemmermann
118, Chlorococcum infusionum  Schrank! Meneghini
119. Desmatractum indutum  Geitler! Pascher
120, Golenkinia maxima TifFany & Ahlstrom
121. Golenkinia paucispina W. & G. S. West
122. Golenkinia radiata  Chod.! Wille
123. Golenkinia radiata var. brevispina TifFany & Ahlstrom
124. Chlorochytrium biennis  Klebs! G. S, West
125. Kentrosphaera bristolae G. M. Smith
126, Characium ambiguum Hermann
127. Charocium curvatum G. M. Smith
128. Characium faicatum Schroeder
129. Characium gracihpes Lambert
130. Characium naegetii A. Braun
131. Charocium ornithocephalnm A. Braun
132. Characium sieboldii A, Braun
133. Hydrodictyon reticulatum  L.! Lagerbeim
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PLATE VIII

Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure
Figure
Fzgure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
F igure
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134. 1'ediastrum angulosum  Ehr.! Meneghini
135. 1'edias  rum biradiatum Meyen
136, 1'ediastrum boryanum  Turp.! Meneghini; a variation in colony size and

shape.
137. 1'ediustrum 6oryanum  Turp.! Meneghini var. longicorne Raciborski
138. 1'ediastrum duplex Meyen
139, Pediastrum duplex Meyen var. cohaerens Rohlin
140. 1'ediastrum duplex Meyen var, gracillimum W. & G. S. West
141. Pediastrum duplex Meyen var. rcticulatum Lagerheim
142. 1'ediastrum duplex Meyen var. rofundatum Lucks
143. 1'ediaefrum integrum Naegeli
144. Pediastrum kazoraiskyi Schmidle
145. 1'ediastrunz simplex  Meyen! Lemrnermann; a. non-perforate colony.
146. Pediastrum simplex  Meyen! Lemmermann var, duodenarium  Bailey!

Rabenhorst
147. 1'ediastrum simplex  Meyen! Lernmermann var. ovatum  Ehr.! Tiffany,

iwo figures,
148. 1'ediastrum tetrae  Ehr,! Ralfs
149. 1'ediastrum tetras  Ehr.! Ralfs var. tetraodon  Corda! Rabenhorst
150..'zorastrzzm amcricanum  Bohlin! Schmidle
151, .'zorastrum americanum  Bohlin! Schmidle var. undulatum. G. M. Smith
162..'zorastrum spinulosum Naegeii
153.  ,'oelastrum bohlini Schrnidle & Senn
154. �oelastrum cambricum Archer
155.  ,'oelaetrum microporum Naegeli
156.  :oelastrum probosculeum Bohlin
157.  ,'oelaefrum reticulatum  Dang.! Senn
168,  .'oelastrum sphaericum Naegeli
159. 13otryococcus braunii Kuetzing
160, Botryococcus protuberans W. & G. S. West var. minor G. M. Smith
161. Botryococcus sudeticus Lemmerrnann
162..tnkistrodesmus convolufus Corda
163..1nkistrodesmus falcafus  Corda! Ralfs; a. colony variation.
104. 4nkisfrodeemus falcatus  Corda! Ralfs var. mirabilis  W, & G. S. West! G.

S. West
165. ztnkistrodesmus falcatus  Corda! Ralfs var. epiriliiformis G, S. West
166..4rzkistrodesmus falcatus  Corda! Ralf var, tumidus  W. & G. S. West! G.

S. West
167. itnkistrodesmus spzrahs  Turner! Lemrnermann
168.  ,hlorella varicgafus Beyerinck
169.  ,hlorella, vulgarie Bcyerinck
170. 1".oochlorella parasitica Brandt
171.  .'losteriopsie longissirna Lemmerman
172.  '.losferiopsis longissima Lemrncrmann var. tropica W. & G. S. West
173. 1!ictyoephaerium ehrcnbergianum Naegcli
174. 1!irtyosphaerizzm plancfoniczzm Tiffany & Ahlstrom
175. 1!ictyoephaerium puichellum Wood
176, 11imorphococcus lunotzzs A. Braun
177. 1':chznosphacrella limnetica G. M. Smith
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PLATE IX

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figurc
Figure
Figure
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178. Eremosphaera viridis De Bary
179. France a droescheri  Lemm.! G. M. Smith
180. Franceia ovalis  Francb! Lemmerrnann
181. Franceia tuberculafa G. M. Smith
182. Franceia tuberculafa G. M. Smith var. irregularis Tiffany & Ahlstrom
183. Gloeoactinium iimneticum G. M. Smith
184. Gloeo taenium loitlesbergerianum H ansgirg
185, Kirchneriella contorta  Schmidle! Bohlin
186. Kirchneriella elongata G. M. Smith
187. Kirchnerieffa lunaris  Kirch.! Moebius
188. Kirchneriella lunaris  Kirch,! ! Moebius var. dianae Bohlin
189. Kirchnerielfa lunaris  Kirch.! Moebius var, irregularis G. M. Smith
190. Kirchneriella obesa  W. West! Schmidie
191. Kirchneriella obesa  W. West! Schmidle var. aperta  TeHing! Brunnthaler
192. Ki chneriella obesa  W, West! Schmidle var. maj or  Bernard! G, M. Smith
193. Kirchneriella subsolitaria G. S. West
194. Lagerheimia ciViata  Lager.! Chodat
195. Lagerheimia citriformis  Snow! G. M. Smith
196. Lagerheimia citriformie  Snow! G. M. Smith var. paucispina Tiffany &

Ahlstrom; a. and b, variation in number of setae.
197, Lagerheimia genevensis Chodat var. subglobosa  Lemrn.! Chodat
198. Lagerheimia longiseta  Lernm.! Printz
199. Lagerheimia longiseta  Lemm.! Printz var. major G. M, Smith
200. Lagerheimia quadr seta  Lemm.! G. M. Smith
201, Lagerheimia su boa isa Lemmermann
202. Lagerheimia toratislawiensis Schroeder
203. ¹phrocytium agardhianum Naegeli
204. ¹phrocytium hmneticum  G. M. Smith! G. M. Smith
206. ¹phrocytium lunatum W. West
206. ¹phrocytium obesum W. & G. S. West
207. Oocystis borgci Snow
208. Oocystis crassa Wittrock
209. Oocystis elliptica W. West
210. Oocystis eremosphaeria G. M, Smith
211. Oocystis lacustris Chodat
212. Oocysfis parva W. & G. S. West
213. Oocystis pusilla Hansgirg
214. Oocystis sohtaria Wittrock
215. Oocystis submarina Lagerheim
216. Pachycladon umbrinus G. M, Smith
217. Planktosphaeria gelatinosa G, M. Smith



181
182188

129ve

18
182

189

192

188

193

195

Q
205

 
212

218

133

g: .

!

' 5'o

OI



PLATE R

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure

218. Polftedriopsis quadrispina G. M. Smith
219, Polftedriopsis spinuloaa Schmidle
220, Polyedriopeie spinuloea Schmidle var. excasata  Playf.! G. N. Smith
221. Quadrigula chodati  Tenn,-Full.! G. M. Smith
222. Quadrigula closterioides  Bohlin! Prints
223. Quadrigula lacustris  Chodat! G. X. Smith
224. Rod~'ococcue nimbatus  de Wildm.! Schmidle
225. Schroederia setigera  Schroeder! Lemmermann
226. Selenaetrum bibraianum Reinsch
22 , Selenaetrum bibraianum Reinsch var, gracile  Reinsch! Tiffany 4 Ahl-

strom
228. Selenastrum minutum  Naeg.! Collins
229. Sclcnastrum u eetii G. 1C. Smith
230. Tetraedron arthrodeemiforme  G. S, West! Woloszynska
23L Tetraedron arthrodesmiforme  G. S. West! Woloszynska var. contorta Wo-

loszynska, four different cells.
232. Tetraedron caudatum  Corda! Hansgirg
233, Tetraedron caudatum  Corda! Hansgirg var. longispinum Lemmermann
234. Tetraedron enorme  Ralfs! Hansgirg
235, Tetroedron gracile  Reinsch! Hansgirg
236. Tetraedron hastatum  Reinsch! Hansgirg
23'i. Tetraedron hastatum  Reinsch! Hansgirg var. palatinum  Schmidle! Lem-

merm ann
236. Tetraedron incus  Teiling! G, M. Smith
239. Tetraedron incus  Teiling! C. M. Smith var. irregulars G. M. Smith
24C. Tetraedron limneticum Borge, two figures.
24L Tetraedron lobulafum  Naeg,! Hansgirg
241. Tetraedron lobulatum  Naeg.! Hansgirg var. polfIfurcatum G. X. Smith
24'-, Tetraedron minimum  A. Br,! Hansgirg
244. Tetroedron muticum  A, Br.! Hansgirg, two figures.
24t. Tetraedron pentraedricum W. dt G. S. West
24 ,. Tetraedron regulare Kuetzing
24'i'. Tetraedron regulare Kuetzing var. torsum Turner
24$'. Tetraedron smithii  G. M. Smith! Tiffany
24k. Tetraedron trigonum  Naeg.! Hansgirg
26 . Tetraedron trigonum  Naeg,! Hansgirg var. gracile  Reinsch! de Toni
25:.. Tetraedron trigonum  Naeg.! Hansgirg var. papiiliferum  Schroed,! Lem-

mermann; a. autospore formation.
251,. Tetraedron tumidulum  Reinsch! Hansgirg
25;-,. Treubaria craseispina G. M. Smith
26e. Treubaria maria Tiffany 4t Ahlstrom, three figures.
25l. Trochiecia aspera  Reinsch! Hansgirg
25f'. Trochiscia reticularis  Reinsch! Hansgirg
25",. TVeetella botrgoides  W. West! de Wiidemann
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PLATE XI

Figure 268
Figure 259
Figure 260
Figure 261
Figure 262
Figure 263
Figure 264
Figure 266
Figure 6b
Figure 267

Figure 268
Figure 269
Figure 270
F igure 271
Figure 272
Figure 2>7<3
Figure 274
Figure 276
Figure 276>
Figure 277
Figure 278
Figure 279
Figure 280
Figure 281
Figure 282
Figure 283
Figure 284
Figure 286
Figure 286
Figure 287
Figure 288
Figure 289
Figure 290
Figure 291
Figure 292
Figure 293
Figure 94
Fig uze 2!1,~>
Figure 29i>
Figure 297
Figure 298
Figure 299
Figure,'100

Westrlia botrgoider  W. West! de Wildemann var. major G. ¹ Smith
West olla linearis G. M. Smith
Actinastrum gracillin<um G. M. Smith
Act'<nastrum hantzsch<'i Lagerheim
Actinastrum hantssrhii Lagerbeim var. f'tuz>iatilc Schroeder
Cozonast>um arsti< ale Thompson
Cru c <genia alterna n s G. M. Smith
Cm<rigenia apirutata  Lemm.! Srhrnidie
Crucigenia apir«inta  Lemm.! Srb>nidle var. eriensis Tiffany <I< Ahlstrom
Crucigenia apiculata  Lemm.! Schmidle var. truncata  G. M, Smith! Abl-
strom < < Tiffany
Cr<« igenia fenrstrata Scbmidle
Crucigenia ir<eg><laris Wille
Crucigcnia lauterbnrnei Schmidle
t',ru<igenia quadrata Morren
Crnrigenia zrctangularis  A. Br.! Gay
Crucigenia t<trapcdia  Kirch.! W. <<< G, S. West, two figu<es.
Errerella bornkemiensis Conrad
Mirrartiz<ium erirnse Tiffany <i' Ahlstrom, two figures.
Ri< racti»ium pus<'llum Fresenius
Micractinium pusillurn Fresenius var, el< gans G, M, Smith
1H'irractinium pusiilum Fresenius var. longisetum Tiffany 4 Ahlstrom
Iifirractdniuzn qua<lrisetum  Lemm.! G. M. Smith
Pecto<1ict>to>< cubieum Taft
Scr>~r<tesmus abundans  Kircb.! Chodat
qccnedrsmus aruminatus  I.agerb,! Chodat
scen edcsznus a<.'uti formis Schroeder
Scez<edcsmus anomalus  G, M, Smith! Ablstrom k. Tiffany
Scen e deem us a rrua tu s Lemmerm ann
Scez<edesmus arruntus Lemmermann var. platgdisca G. M. Smith
S'cenedesmus armatus  Chod.! G. M. Smith
.'>ce>iedesmus bernardii G, M, Smith
.Src>l r<tesmus bijugo  Turp.! I.agerheim
S'c<nedesmus bouge  Turp.! Lagerbeim var. alternnns  Reinsrh! Hansgirg
Scc>iedcsmus bijuga  Turp,! Lagerbeim va<. fle><uosus  Lemm,! Collins
Scrnrdesmus bij uga  Turp.! Lagerbeim var. major Tiffany <!z A'blatrom
5'cenedesmus brasiiirnsis Bob!in
Scenedrsmus carinatus  Lemm.! Cbodat
Sccnedesmus denticulatus Lagerheim, t><>o figures.
.qcrnrdesmus <i<morph>rs  Turp.! Kuetzing
Sr rnc<lrsmus hgstrir I.agerbeim
Sc< n«lesmus in<rase<>tutus Bob!in var. n<ononae G, M. Smith
5'ce» edesmus longue Meyen
8'cr nrd<smus obiiquns  Turp,! Kuetzing
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PLATE XII

Figure
Figure
Figure
Figure
Figure

Figure

Figure
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

301. Scenedesmus opliensis P. Richter
302. Scenedesmus protuberans Fritseh ifi Rich
303. Scencdesmus quadr cauda  Turp.! de Brebisson
304. Scenedesmus quadricauda  Turp.! de Brebisson var. alternans G. M. Smith
305. Scenedesmus quadricauda  Turp.! de Brebisson var. longiepina  Chodat! G.

M. Smith
306. Scenedesmus quadricauda  Turp.! de Brebisson var. mazimus W. 4t G. S.

West
307. Scenedesmus quadr cauda  Turp.! de Brebisson var. quadrispina  Chodat!

G. M. Smith
308. Scenedesmus quadricauda  Turp.! de Brebisson var. ioestii G. M. Smith
309, Scenedesmus utisconst'nensis  G. N. Smith! Chodat
310. Tetrostrum, glabrum  Roll! Ahlstrom t t Till'any, two figures.
311. Tetrastrum Aeteracanthum  Nordst.! Chodat, five figures.
312. Tetrastrum staurogenioeforme  Schroeder! Lemmermann
313. Dichotomosiphon tuberosus  A. Br.! Ernst
314. Mougeotia cyanea Transeau
315, Mougeotia elegantula Wittrock
316. llf ougeotia genuf lena  Dillw.! Agardh
317. ltfougeotia nummuloides  Hass.! De Toni
318. hfougeotia spiiaerocarpa Wolle
319. Mougeotia transeavi Collins
320, Sirogonium sticticum  Engl. Bot.! Kuetzing
321. Spirogyra crassa Kuetzing
322. Spirogyra crassoidea Transeau
323. Spirogyra eliipsospora Transeau
324. Spirogyra fluvintilis Hilse
325. Spirogyra j uergensii Kuetzing
326. Spirogyra longata  Vauch.! Kuetzing
327. Spirogyra maj uscula Kuetzing
328. Spirogyra neglecta  Hase.! Kuetzing
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PLATE XIII
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Figure 329
Figure 330
Figure 331
Figure 332
Figure 333
Figure 334
Figure 385
Figure 336
Figure 337
Figure 338
Figure 339
Figure 340
Figure 341
Figure 342
Figure 343
Figure 844
Figure 345
Figure 346
Figure 347
Figure 848
Figure 349
Figure 350

Spirogyra protecta Wood
Spirogyra quadrata  Bass.! Petit
S pirogyra seti formis  Roth! Kuetzing
Spirogyra tennuissima  Hass.! Kuetziog, two figures.
Spi ogyra earians  Hase.! Kuetzing
Spirogyra ioeberi Kuetziiig
Zygnema cruciatum  Vauch.! Agardh
Zygnema insigne  Hass.! Kuetzing
Zygnema stelhnum  Vauch,! Agardh
Zygnema eaucherii Agardh
Closterium acerosum  Schrank! Khreuberg; a. apex of cell,
Closterium br4bissonii Delpoiit; a. apex of cell.
Closterium colosporum Wittrock; a. apex of cell, b. zygote.
Closterium dianae Ehreiiberg; a. apex of cell,
Closterium eboracenss  Ehr.! Turner; a. apex of cell.
Closterium ehrenber gii Meueghizd
Closterium eriense Taft
Closterium gracile de Brebisson
Closterium idiosporum W, 4 G. S. West
Closterium kutzingii de Brebissou
Closterium. liebleinii Kuetzing
Closterium lunula var. coloratum forma? Taft
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PLATE RIV
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Figure 351
Figure 352
Figure 353
Figure 354
Figure 355
Figure 356
Figure 35'l
Figure 358
Figure 359
Figure 360
Figure 361
Figure 362
Figure 363
Figure 364
Figure 365
Figure 366
Figure 367
Figure 368
Figure 369
Figure 370
Figure 371

Closterium macilentum de Brebisson
Closterium moniliferum  Bory! Ehreuberg
Closterium parvulum Naegeli
Closterium parvulum var. anyustum W. k G, S. West
Closterium praelongum de Brebisson
Closterium praelongum var. brevius Nordstedt
Closterium pritchardianum Archer
Closterium subulatum  Kuetz.! de Brebisson
Cloeterium venus Kuetzing
Cloeterium venus var. incurvum  de Br'.! Krieger
Cosmarium abbreviatum Raciborski
Cosmarium angulare Johnson
Cosmarium angulare var. canadcnse Irenee-Marie
Cosmarium angulosum de Brebissou
Cosmarium aphanichondrum Nordatedt
Cosmarium bipunctatum Boergeseu
Cosmarium bireme Nordstedt
Cosmarium biretum de Brbbissou
Cosmarium biretum var. minus Hansgirg
Cosmarium biretum var, trigibberum Nordstedt
Cosmarium bc try tis Meueghini
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FLATZ XV

372. Cosmarium
373. Cosmarium
374. Cosmarium
375. Cosma rium
376. Cosmarium
377. Cosmarium
378. Cosmarium
379. Cosmarium
380, Cosmariurn
381. Cosmariunc
382, Cosmarium
383. Cosmarium
384. Cosma rium
385. Cosmarium
386. Cosmarium
387, Cosmarium
388. Co em arium.
389, Cosmariu.m
890. Cosmariccm
391. Cosma rium
392. Cosma slum
893. Cosmarium
394. Cosmarium
395. Cosmarium
396. Co em ariunc
897. Cosmarium
3 98. Cosm a rium

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

t! Taft
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erenulatum var, tumiduhcm Insam & Krieger
dentatum Wolle
depressum  Naeg,! Lundell
depressum var. aehondrum  Boldt! W. & G. S, West
di f ficite Liitkern. var, sublaeve Liitkemuller
eriense Taft
esiguum? Archer
favum W. & G. S. West
fontigenum Nordstedt
formulosum Hoffman
fortnulosum Hoffman forms '! Taft
fransstonii Taft
geometrieccm W. & G. S. West var. scceeirum Borge
globosum Bulnh. var. subaltum Messikommer
granatum de Brebisson
granatum de Brebisson var. sccbgranatum Nordstedt
hammeri Reinsch var. protuberans W. & G. S. West
holmiense Lun dell
holmiense Lundell for me ? Taft
humile  Gay! Nordstedt var striatum  Boldt! Schmidle
impressulum Elfving var. suborthogona  W. & G. S. W'es
kjellmani Wille var. grande Wille
laeve Rabenhorst
laeve var. distentum G. S. West forms? Taft
laeve var. octangularis  Willa! W. & G. S. West
lundellii Delp. var. elliptieum W. West
margaritatum  Lund.! Roy & Bissett
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PLATE XVI

S. West

t.! Borge
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

399. Coemarium menephinii de Brbbisson
400. Cosmarium moniliforme  Turp.! Ralfs var. punctata Lagerheim
401. Coemarium monitiforme  Turp,! Ralfs var. subpyriforme W. & G,
402. Cosmariumnitidulum De Not var. pseudovalidum Taft
403. Coemarium nobile  Turner! Krieger
404. Coemarium ochtodee Nordstedt
405. Coemarium pachydermum Lund. var. aethiopicum W. & G, S. West
406, Coemarium phaeeolue de Brebisson var. elevatum Nordstedt
407. Cosmarium phaeeolus de Breb. forms minor Boldt
408. Coemarium pokornyanum  Grun.! W & G. S. West
409. Cosmarium porrectum Nordstedt
410. CosmaÃum porhanum Archer
411, Cosmarium protractum  Naeg,! De Sary
412. Cosmarium peeudarctoum Nordstedt
413. Cosmarium pseudoprotuberans Kirchner
414, Coemarium punctulatum de Brebisson var. subpunctulatum  Nords
415. Coemarium quadrum Lundell var. minue Nordstedt
416. Coemarium rectanpulare Grunow
417, Cosmarium repnellii Wille, two figures.
418. Coemarium repnellii Wille var. minimum Eichler & Gutwinski
419. Coemarium reniforme  Ralfs! Archer
420. Coe~rium reniforme  Ralfs! Archer var. compressum Nordstedt
421. Coemarium reniforme  Ralfs! Archer var. eeminudum Taft
422, Cosmarium seelyanum Wolle
423, Coemarium subcoetatum? Nordstedt,
424. Cosmarium subcrenatum Hantzsch
425. Cosmarium subcrenatum Hantzsch forma? Taft
426. Cosmarium subcucumie Sehmidle
427. Cosmarium subnudiceps W. & G. S. West var. pranulatum Taft
428. Cosmarium subochthodee Schmidle
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Figure
Figurc
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

429, Cosmarium s«brachborskii Taft
430. Cosmari«m s«lcatum Nordstedt var. sumatran«m Schmidle
431. Cosmarium subt«mhd«m Nordstedt var. hlebsii  Gutw.! %. 4t G. S. West
432, Cosmari«m tri plica turn Wolle
433. Cosmari«m t«rphnih de Brebisson var. podolic«m Gutwinski
434 Cosmari«m varholat«m Lundell var. cataractar«m Raciborski
435 Cosmarium viride  Corda! Joshua var. compress«m Taft, two figures.
436 Desmhdh«m woartshh Agardh
437 E«astrum abruptum Nordstedt
438. E«astrum abr«pt«m Nordstedt var. lagaense  Nordst.! Krieger
439 E«astr«m abr«plum Nordstedt var. /agoeuse  Nordst.! Krieger formal Taft
440. E«astr«m, bhdentatum Naegeli, two figures.
441. E«astrum bi«ale  Turp.! Khrenberg var. hhaus  %'. West! Krieger
442. Euastrum d«bi«m Naegeli formal Taft
443, Euastr«m inndare  Wittr.! Roy var. silesiacum? Gronblad
444. E«astr«m l«tkem«lleri Duc.
445. E«astr«m ohioensc Taft
446. Euastr«m q«ebecense Irenee-Marie
447. Euastr«m verr«cosum, Ehrenberg var. alat«m Wolle
448. Ht?alctheca diesilhe«s  Smith! de Brhbisson
449. H??alotheca mucosa  Mert.! Khrenberg
450.?!ficrasterhas radiata Hassall
451. Micraeterias truncata  Corda! de Brbbisson var. semiradkata Cleve
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PLATE XVIII

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

463',. Peuium marparitaceuut  Ehr.! de Brbbisson
46:. Pleurotaeuium ebrenberpii  de Br',! De Bury, telo figures.
464. Plsurotaeuium trabecula  Ehr.! Naegeli
46t. Spkaerosoema prauulatum Roy i'c Bissett
45 . Spondplosium luetksmuelleri ? Gronbled
45'i. Staurastrum aeicula de Brhbisson var. subarcuatum  Wolle! W. West
45$'. Staurastrum biarcuus Taft
45&. Staurastrum bicorouatum Johnson var. trideutatum Taft
46 t. Staurastrum bieucanum Rabenhorst
46] . Staurastrum breuispiuum de Brbbisson vsr. cauadsuse Taft
4'.. Staurastrum ckaetocerus  Schroeder! G. M. Smith.
46 . Staurastrum creuulatum De!pout forms? Taft
4@,. Staurastrum cuspid'atum de Brhbisson
46b, Staurastrum dej ectum de Brhbisson
466. Staurastrum floriferum? W. dt G. S. West
46",. Staurastrum furciperum de Br4bisson
488. Staurastrum pranulosum  Ehren.! Ralfs
469. Staurastrum orbiculare Ralfs var. ? Taft
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

47 . Staurastrum ornatum Turner vsr. aspr! um  Party! Schmidle
47l. Staurastrum paradorum Meyen
47'c'.. Staurastrum peleii Taft
47:;. Staurastrum polytnorphum de Brebisson
47'-. Staurastrum polytrichum Perty var. ornntum Taft; a. detail of spine,
47 . Staurastrum punctulatum de Brebisscn
47<!, Stnurastrum punctulatum de Brbbisson var. kjrllmanii Wilie
47", Staurastrum sebaldi Reinsch var. ornntum Nordstedt
578. Chroococrus limneticus var. subealsus Lemmermann
47!!. Stnurastrum striolatum  Naeg.! Archer
489. Staurastrum tetrarerum Ralfs
48L. Cylindrocystis brebissoaii var. sninor %, 0 G. S, West, two figures.
48!?. Gonatozygon kinahani  Arch.! Rabenhorst
48,'<. Gnnatozygon monotaenium De Bary
481. Stipitococcus urccolafus W. ik C, S. West
48i. Stipitococcus vasiformis Tiffany
483. Gloeobotrys limnrtirus  G. M. Smith! Pascher
487. Charariopsis cylindrica  Lambert! Lrmrnermann
483. Peroniella planctonica C. M. Smith
483. Crntritractus belaaophorus Lemmermann
49!. Ophiocytium arbuscula  A. Braun! Rabenhorst
491, Ophiocytium capitatum Wolle
49~. Ophiocytium capitatum Wolle var, lougispinum  Moebius! Lemmerrnann
493, Ophiocytium cochleare  Eichw.! A. Hraun
494. Ophiocytium parvulum  Party! A. Braun
495. Tribonema bombyrinum  C. A. Agardhi Derbes 4 Solier
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PLATE XX

Figure
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

496. Tribonenia bombycinum  C. A. Agardh! Derbes & Solier var. tenue  Hazen!
Tiffany

497 Tribonema mi~us  Wil!e! Hazen
498 Tribonema utriculosum  Kuetz.! Hazen
499 Monocilia viridis Gerneck
600 Botrydium granulatum  L.! Greville
501 Vaucheria geminata  Vauch.! DeCandolle
502 Vaucheria hamata  Vauch.! DeCandolle
503 Vaucheria sessilis  Vauch.! DeCandolle
604 Vaucheria terrestris  Vauch.! DeCandolle
506. Mallomonas alpina Pascher & Ruttner
606 hfallomonas caudata IwanoiF
607 Synura uvella Ehrenberg
508 Cyclonexis annularis Stokes
609. Dinobryon bavaricum Imhof
6>10. Dinobryon diver gens Imhof
6>11 Dinobryon sertularia Ehrenberg; a. cyst,
6>12. Dinobryo>i stipitatum Stein
613, Hyalobryon mucicola  Lemm.! Pascher
614. Ochromonas mutabilis Klebs
616. Uroglenopsis americana  Calkins! Lemmermann
5>16. Chrysamoeba radians Klebs
6>17. Rhizochryais hmnetica G. M. Smith
5>18, Rhizochrysis scherffelii Pascher
6>19, Colacium stein i Kent
6>20. Colacium vssiculosum Ehrenberg
521. Euglena acus Ehrenberg
522, Euglena deses Ehrenberg
5>23. Euglena ehrenbergii Klebs
524. Euglena fusca  Klebs! Lemmermann
5>25, Euglena minuta Prescott
526, Eugiena oayuris Schmarda
527. Euglena polymorpha Dangeard
5>28, Euglena sanguinea Ehrenberg
529. Euglena spirogyra Ehrenberg
530. Euglena tripteris  Duj.! Klebs
531, Euglena viridis Ehrenberg, two figures,
532. Lepocinclis fusi formis  Carter! Lemmermann
533. Lepocinclis ovun>  Ehr.! Lemmermann
534. Phacus hispidula  Eichw.! Lemmermann
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

hocus longicauda  Ehr.! Dujardin
hacus morii var. insecta  Koczwara! Skvortzow
hacus pleuronectes �. F. Muell,! Dujardin
hacns pyrum  Ehr.! Stein
hacns tortus  Lemm.! Skvortzow
hacns triqueter  Ehr.! Dujardin
rachelomonas acuniinata  Schmarda! Stein
rachelomonas armata  Zhr.! Stein var,? Taft
rachelomonas bulla  Stein! Deflandre
rachelomonas caudata  Ehr,! Stein, two flgures.
rackelomonas gibberosa Playfair
rachelomonas girardiana  Piayf.! Deflandre
rachelomonas hispida.  Perty! Stein
rachelomonae horrida Palmer
rarhelomonae lacustris Drezepolski
rachelomonae piscatoris  Fisher! Stokes
rachelomonae echaunielandii Lemmermann
rachelomonas vohocina Ehrenberg
'ymnodinium aernginosum Stein
Gymnodinium aeruginosum Stein, cell division, two figures.
lenodinium aciculiferum Lemmermann

'lenodininm pulvisculus  Ehr.! Stein
emidinium nasutum Stein
iplosaiis acute  Apstein! Entz. fil., two figures.
eridininm quadridens Stein, two figures,
erotium hirnndinella  O. F. Muell.! Dujardin
loeodinium montonum Klebs
ystodinium bataviense Klebs, two figures.
ystodiniuminers Geitler
ypnodinium sphaericum Klebs
tylodinium globos!im Klebs, two figures.
etradinium javanicum Klebs, two figures.

'ryptomonas ovata Ehrenberg
phanocapsa dclicatissima W. I G. S. West
phanocapsa slack!eta var. conferta W. & G. S, West
phanocapsa grevillei  Hase.! Rabenhorst
phanocapea pulchra  Kuetz.! Rabenhorst
phanotkece clatkrata W. 4, G. S. West
phanothece nidnlane P. Richter
phanothece prasina A. Braun

;kroococcus dispersus  V, Keissler! Lemmermann
, h roococ cue giga n tens W. West
hroococcus limueticus Lemmermann, four figures.

535 P
536 P
537. P
538. P
5�9. P
540 P
541. T
542. T
5�3. T
5�4. T
5�5. T
546. T
147 T
548. T
549. T
550, T
'!a1. T
5
2, T
'
3 6
553a.
554, G
555.  
5
6 H
r!r� D
5
8. P
559. r
560. G
561. C
562. C
563. H
o64. S
565. T
566. C
567. A
568. A
�9. A
o70. A
571. A
572. A
573. A
574. l
575. C
576. C





PLATE XXII

Figure 577. Chroococcus h'mneticue var. purpureus  Snow! Tiffany k. Ahlstrom, two

587
5S8
589
590
591
592
593
594

le! Tiffany k. Ahl-
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

ilgures.
578, Chroococcus limneticus var, subsalsus Lemmermann
579 Chroococcus minutus  Kuetz.! Naegeli
580 Chroococcus prescottii Drouet Ez Dailey
581 Chroococcus turgidus  Kuetz.! Naegeli
582 Coelosphaerium du6ium Grunow
583 Coelnsphaerium kuetzingianum Naegeli
584 Coelosphaerium naegeHanum Unger
585 Dactylococcopsis emithii R. k F. Chodat
5S6 Glaucocystis nostochinearum  Itz.! Rabenhorst

Gloeochaete toit trorkiana Lagerheim
Gloeothece rupestris  Lyng.! Bornet
Gomphosphaeria aponina Kuetzing
Gomphosphaeria aponina var. cordi formic WoBe
Gomphosphacria iacustris Chodat
Hoiopedium obvolutum Tiffany
llfarssonie Ua elegans Lemmermann
Merismopedia convoiuta de Brhbisson

595, Meriemopedia convoluta de Brebisson var. minor  Wil
strom

596. liferismopedia elegans A. Braun
597. iiferismopedia glauca  Ehr.! Naegeli
598. fderismopedia major  G. M. Smith! Geitler
599. ¹rismopedia punctata Meyen
600. lif erismopedia tenuissima Lemmermann
601, ltficrocystis aeruginosa Kuetzing; a. detail of cells,
002. 3A'crocystie aeruginosa var. major  Wittr.! G. M. Smith
603. iifirrocystis floe-aquae  Wittr.! Kirchner
604. hhrrocystis incerta Lemmermann, two ffgures.
605. Rhabdoderma lineare Schmidle k. Lauterborn
606. Borzia trilocutaris Cohn
607. Lyngbya aestuarii  Mert.! Leibmann
608. Lyngbya birgei G. M. Smith
609, Lyngbya contorta Lemmermann
610. Lyngbya major Meneghini
611. Lyngbya majuscula  Dillw.! Harvey
612. 3ficrocoleus laeustris  Raben.! Farlow
613. Osciilatoria agardhii Gomont
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Figure
Figure
Figure
Figure
Figure
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Figure
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Figure
Figure
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
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614, Oscdlatona chalybea Mertens
615. Oscillatoria lacustris  Kleb.! Geitler
616, Oscitlatoria limosa  Both! C, A, Agardh
617, Oscillatoria prtnceps Vaueher
61B. Oscillatoria prohftca  Grev.! Gomont
619, Osci11atoria eplendida Greville
620. Oscillatoria tenuis C. A. Agardh
621. Phormidium retzii  C. A. Agardh! Gomont
622. Phormidium subfuscum Kuetzing
623. Spirutina laxissirna G, S, West
624. Spirutina major Kuetzing
tl25. Spirulina princeps  W. & G. S. West! G. S, West
626. Anabaena affinis Lcmmermann
627, Anabaena catenula  Kuetz.! Bornet & Flahault
62B. Anabaena circinalis Rabenhorst
629. Anabaena floe-aquae  Lyng.! de Brebisson
630. Anabaena lemmermannii P, Richter
631. Anabaena macrospora Klebahn var. robusta Lemmermann
632. Anabncna planctonica Brunnthaler
683. Anabaena spiroides Klebahn var. crassn Lemmermann; s. detail of cells.
634. Anabnenopsis arnnldii Aptekarj
635, Anabaenopsis circularis  W. & G. S. West! V. Niller
636. A phunizomenon holsaticum Richter
637, Cylindrospermum stuttnale  Kuetz.! Barnet & Flahault
638. 1Vodutaria harveyana  Thw.! Thuret
639, %ada aria sphaerocarpa Bornet & Flahault
640. 1Vodulnria spnmigena Mertens
ii41. Zoster cnerulrum Lyngbya
642. 1V astor pruniforme C. A. Agardh
643. Ptectonema u'ollei Farlow
644..Scytonema alatum  Carm.! Borzi
645. Scytnnema myochrous  Dillw.! C. A, Agardh
646, To ly pa th rix dts to r t u Ku e tz ing
647. Tntypnthrix tenuis Kuetzing
64H. C'alnthrix fnscn  Kuetz.! Barnet & Flahault
649. Dichothrix orsininna  Kuetz.! Bornet & Flahault
650. Glocntrichia echinulatu  S. E. Smith! P. Richter
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PLATE XXIV

Figure 661. Glosatrich a satanas  Hedwig! Rabenhorst
Figure 652. Glosot~kMt pismm  C. A. Ag.! Thuret
Figure 653. Raphidioysis nareata Fritsch 4, Rich, three figures.
Figure 654. Asterocyt s smaragchua  Reiusch! Forti
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APPENDIX

The fcllowing key is designed to aid in the recognition of algae in their natural
habitats. 'J'he decisions to be made will depend upon the features of the habitats
and upon,he gross structure of the algae. A hand lens may be helpful but it is not
essential.

The key includes only those algae which are macroscopic and with a definite
organizatic n, or those which have distinguishing features because of numbers present.
The users judgement precludes the necessity for minutely describing each habitat.

Basicladia
3

.Gongrosira
4

Charac urn
5

. Oophilia
Chlorella

 Zoochlorella!
15
7
.9
8

. Protococcus
Hormidium

Stlchococcus
10
11

. Trentepohlia
Oscillatoria

... 12
14

Vaucheria
13

Hormidium
Scytonema

Nostoc

Botrydium
16
34
17
27
18
24

Vaucheria
19
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1 1

3

5

9 9

]I
11

13
13

15
15

17
17

FIELD KEY TO SOME GENERA OF ALGAE

Living in or upon animals
Not living in such association with animals
2. O.z shells of snapping turtles  also on Vivipurus

mzl eatucc Reeve in L. Erie!; filamentous, tufted,
coarse

2. Not on turtle shells
Form.ng a hard green coating on snail shells
Not oa snail shells
4. C.een masses attached to anterior and posterior

appendanges of fairy shrimp or to copepods
4. Not attached to fairy shrimp or copepods
In olci egg masses of the salamander Ancbyst'orna; dark green
Living within green Hy&u or green planaria

6, Aquatic, submerged or nearly so
6. Not aquatic; on soil, rock, concrete, wood, or bark
On soil, rock, or concrete
On w md or bark
8. Os shaded side of tree trunks,

or on weathered siding of old buildings
8. Oa rotting logs or pilings, pale green .

On reck or concrete
On scil .
10, Algal mass orange or reddish; on "dry" cliff or quarry faces
10, Algal mass dark olive to black; slimy  peeling if dry!
Algal mass filamentous; often in greenhouses
Algal mass not filamentous or felt-like; locations various .
12. Dark green; felt-like, coarsely branched
12. Yellow green, tawny or olive-brown .
Yello v green; filmy
Tawny or olive brown; velvet or felt-like .
14, Algal mass jelly-like, spherical or in expanded sheets
14. Algal mass globular, 1-2mm in diameter;

shining, with white flakes
Runn ng water, lake shores, or in spray; attached
Standing or very slow moving water; attached or not
16. 'Pater cold; late winter, early spring, or spring fed
16, '0'ater cool to warm; late spring, summer, autumn
Algal mass filamentous
Algal mass not filamentous
18. Algal mass a felt-like mat
18, Algal mass not a felt-'like mat



. 20
21

Ulothrix
Lemanea

22
Cladophora

Batrachospermum
23

Stigeoclonium

21. Plants not gelatinous, "dry," coarse; often in very swift water

and cnostly at right angles to main axis
24, Colony brown, gelatinous, amorphous, spreading over rock
24. Colony green, gelatinous, not aniorphous

2H. Filaments branched
28. Filaments not branched

30. Algal mass bushy, coarse, dark green
30. Algal mass slimy, bright green

31. Filaments short  to 1 inch!, nodulose, dark olive; in turbulent

Sphaerocystis
 Haematococcus!

42
on mud Oscillatoria

43
Euglcna

Chlamydomonas
Pandorina
Eudorina

45
46

Ch1 or ella
Scen ed camus

Ankistrodesmus

44, Aquaria, bottles and culture dishes in Iaboratory or greenhouse
4L Poncls, lakes, lake margins, "eut-offs'
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19. Plants not branched
19. Plants profusely branched  bushy!

20. Plants short; slippery; bright green
20. Plants nodulose; eartilagenous; olive

21. Plants embedded in a jelly-like mass

22. Olive-green to red-purple
22. Brilliant gr een

23, Gela-.inous mass soft, indefinite, lateral branches long
23, Gelatinous mass firm, definite, lateral branches short

25, Colony tubular, convolute, "'like green intestines"
25. Colony saeeate, membranaceous, or if tubular, not convolute

26. Colony firm, easily handled intact
26. Colony delicate, readily disintegrating when handled

27. Filamentous, branched or not branched
27. Algal mass not filamentous

29. Algal mass a felt-like mat
29, Algal mass not felt-Bke; in turbulent water

31. Filaments long  to 2 feet!, silky, green; mass tough
32. Colonies "shot-like," olive to black; on rock

Colonies not "shot-like," some shade of green
33, Green incrustation on rocks and sticks; calcareous

33. Coloriies green, gelatinous pads or sacs
34. CoM water; late winter or early spring
34. Coo! to warm water; late spring, summer, auturna
WoorBand pools, leaf litter bottom
Oper. ponds, lake margins, pools, "cut-offs"
36, Algal mass yellow-green, filamentous, silky
36. Green, motile spheres visible rn a glass jar of the water

3'7, Plants tree-like, often calcareous, attached to bottom

37. Filanientous
33. Attached to dead or living sticks, weec]s and grass
3H. Free floating

39. Brilliant green, slippery; ends of mass curling when held aloft
39, Bright to light green, less slippery; ends of mass not distinctly

40. Temporary bodies of water
40. Permanent or semipermanent bodies of water

41. Bjrcj baths, urns, limestone shoreline deprc ssions;
reddish scum on bottom and sides

.11. Puddles, cow tracks, ruts, manure water pools
42. Blur-green, olive, black; slimy, membranmeous. often
42, Green or red; living in or on the water

43. Forrr ing a red or green scum on the surface of the water
43. '8 ater uniformly green throughout

45. As a green film on the glass walls
45. Water uniformly green throughout

...Draparnaldia
s ... Diatoms

25
Enteromorpha

26
ltlonostroma

T et raspora
28
32
29
31

Vaucheria
30

Cladophora
Stigeoclonium

water Lemanea
Rh lzec l onium

Nostoc
33

Chlorotylium
.. Tetraepora

,'35
40
36
37

Tri bonema
Vol vox
Chara

Nitella
33

Oedogonium
39

Spirogyra
curling Zygne ma

Mougcotia
41
44



47
47

49

49

51,
r,l

63
53

56

67
57

69
59

61

61

47
..48

.Nostoc
Osci l 1 ate ria

........ 49
53

46, On wet soil at margins
46, Aquatic, floating or subinerged
Globu' ar, gelatinous colonies
Slimy membranaceous colonies, blue-green, olive, black
48. Submerged snd attached
48. Free floating, or enmeshed in other aquatics
Plant., tree-like; often calcareous; growing on bottom mud,
scarcely submerged to 30 feet . Chars

Nitella
50
51

..... 62
Dichotomos i phon

s . Oedogonium

Plants not tree-like; not calcareous
60, F'ilamentous
60. Not filamentous
Filaments dichotomously branched; growing on bottom inud
Filaments not branched; attached to sticks, weed snd grass stem
52. Small hemispherical or branched gelatinous colonies;

green; attached to weeds, sticks, or stones
52. E'lat green discs, often attached to dead cattail

or water lily leaves
Algal mass forming a net
Algal mass not net-like
54. Algal mass s tough, membranaceous, paper-like sheet;

green to olive-green
54. Algal mass not s mernbranaceous sheet
Algal mass filamentous; green
Algal mass not filamentous
56. Green motile spheres visible in s glass jar of the water
56, Algal mass nonmotile, definitely macroscopic
Algal mass irregular, gelatinous lumps; yellow to tawny.....
Algal particles blue-green; dispersed throughout the water,
or floating as a bluish scum; sticky in mass
58. E'articles appearing as "chopped grass" in the water...
68. Particles of irregular shape and size

Chaetophora

Coleochaete
Hydrodictyon

64

l.yngbya
55
59
56

... Volvox
67

Gloeotrichia

... 6$
Aphanixeiaenen

Anabaena
Anacystis

 Microcystis!
60
.61

... Pithophora
Cladophora

Spirogyrs

Zygnenia
Mougeotia

Filam snts coarse, branched, not slippery
Filaments silky, unbrsnched, slippery
60. F'ilaments with well defmed, scattered, dark, swollen areas .
60. 1 ilaments without dark, swollen areas
Brigh'. green to yellowish, very slippery if green; ends of
mass curling if held aloft
Green to yellowish, only slightly slippery;
ends of mass not curling
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Inter-Instttuttnnal Research Srn» e 1912

The Ohio Biological Survey, founded in 1912, is an inter-institutional organization
of Ohio coll:ges, universities, museums, and other organizations. By cooperating
with the professional staffs of the membership, the Ohio Biological Survey produces
and disseminates scientific and technical information concerning the flora and fauna
with which we share the Ohio environment. Programs and policies are determined
by an Advisory Board made up of representatives of the member institutions. The
Ohio Biological Survey is administered through the College of Biological Sciences,
The Ohio State University.

Financial contributions to support the Survey are gratefully received, and all
contribution» are tax deductible to the extent of the law. The Survey has two
accounts avsilable in The Ohio State University Development Fund. The Current
Use Fund  Account f536820! supports continuing publishing activities, either for
individual ti.les or for the total program. The Ohio Biological Survey Endowment
Fund  Account jlt575330! provides interest income which assists in developing
permanence of the organization, Additional information will be gladly provided
upon reques:.

Address all inquiries concerning programs, publications, and contributions to:

Charles C, King, Executive Director
Ohio Biological Survey
484 W. 12th Avenue
Columbus,OH 43210

Phone: 614-292-9645
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THE OHIO SEA GRANT COLLEGE PROGRAM

The Ohio Sea Grant College is a university-based program working toward the
wise use and eve opmen od I t f the nation's ocean Great Lakes, and coastal resources
for the public bene it. ea ran r'b f . S G t brings university expertise in research, education,
and technology transfer to bear on the problems and challenges of t e reat a es
and marine resources,

rant Colle eTh Oh S Grant College Prograin is part of the National Sea Grant o ege
Program with Sea Grant programs across the nation in 29 states and Puerto Rico,
Sea Grant is administered by the National Oceanic and Atmospheric Administration
 NOAA!, United States Department of Commerce. Ohio Sea Grant is a state-
wide program ase a eb d t Th Ohio State University; however, it is a cooperative
effort with other universities an co eges.h 't' d colleges. Ohio Sea Grant works with individuals;
communities; marine industries; local, state, a ' gcommun' '; ' ' ';, and national overnrnent agencies, an
private organizations to e p i e ' yt h I 'dentify and solve Great Lakes and marine-related
problems.

Ohio Sea Grant egan inb 1977. The program naw has an education program
1 d educationh h d ificant contributions of curricula and marine-related e ucatian

research; research programs in the areas of aquaculture, fisheries/aquatic io agy,
wetlands research, biotechnology/molecular biology, social sciences, ocean and
coastal engineering, materia ux,t ' 1 flux and marine pallution, and three full-time Ohio

m theCooperative xtension is riE ' d' t 'ct specialists focused on technology transfer from e
i n. ln 1988,researchers and educators ta those that can directly use the information. n

Ohio Sea Grant earned the status of a college program, the twenty-fourth program
nationally to have attained this recognition.

This publication was cooperatively produced with Oh'Ohio Sea Grant College
Program  grant NA89AA-D-SG132, project A/P-3-PD! as book series $009  OHSU-

Ohio Sea Grant College Pragrain
The Ohio State University
1314 Kinnear Road
Columbus, OH 43212-1194
614/292-8949

Dr. Jeffrey M. Reutter, Director
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