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INTRODUCTION 

The absence of a modern general key with detailed descrip- 
tions of the species belonging to the Zygnemataceae has greatly 
retarded the study of this family. This volume, it is hoped, will 
furnish a better manual for the identification of the genera and 
species than has been previously available. It seems self-evident 
that any studies of life histories, seasonal and cyclic abundance, 
and geographic distribution must be based on the accurate naming 
of the species considered. In addition to the literature about the 
Zygnemataceae, the present descriptions are based on data and 
specimens accumulated over a period of thirty-five years. 

My interest in the group was originally stimulated by Mr. 
Frank S. Collins, who sent me many specimens he had collected, 

or received by exchange. These specimens were soon augmented 

by exsiccatae from Professors Borge, Nordstedt, Farlow, and 

Thaxter. These included numerous type specimens from many 
sources, and made possible the revision of earlier descriptions 
and the devising of new keys for the separation of species. Mean- 
while, thousands of collections became available for study through 
the collecting activities of associates, graduate students, and myself 
throughout the eastern half of the United States, and from 
Ontario to Cape Breton Island. From Finland, Latvia, South 

Africa, Central and South America, Puerto Rico, China, India, 

Japan, and the Philippine Islands, several hundred additional col- 
lections have been received from correspondents. During the 
most active period of the study of these collections, I had the 
assistance of Professors L. H. Tiffany and C. E. Taft, who checked 
literally scores of the determinations and verified numerous de- 
scriptions of new species. To them I am most grateful for their 

help, and for the feeling of satisfaction that the new descriptions, 
particularly of spore walls, have been verified by at least one 
other pair of eyes. 

Whether one accepts all of the genera, or all of the species, as 
valid or not, they seemed to differ in enough particulars to war- 
rant their separation at the time they were studied. Some of the 
species described during the early history of the group have been 

vu 



Vii ZYGNEMATACEAE 

omitted because of faulty descriptions. Also some recent descrip- 
tions have had to be passed over because they lacked important 
details, or because of discrepancies between figures and descrip- 
tions. I have no doubt that some of these species are valid, and 
if additional information could have been obtained, they would 
have been included. No attempt has been made to guess at the 
synonomy of all previously published species names. Such guesses 
can be found in the Sylloge Algarum by G. B. de Toni (1889), in 
the Siisswasserflora Mitteleuropa, 9 (1932), and in Rabenhorst’s 
Kryptogamenflora, 13 (1941-44), abt. II. In the absence of 
complete descriptions, or of the actual specimens, such conjectures 
seem gratuitous. Synonyms that are the result of different con- 
cepts of generic or specific limits are usually given. A few species 
with incomplete descriptions, but with conspicuous structures 
that distinguish them from other somewhat similar species, have 
been retained. 

Among the many friends and students who have contributed 
collections containing Zygnemataceae, I am particularly indebted 
to Alma Ackley, Wayne University; Charles C. Adams, New 
York State Museum; D. B. Anderson, Agricultural and Technical 
College of North Carolina; the late W. M. Barrows, The Ohio 
State University; Glenn W. Blaydes, The Ohio State University; 
E. T. Bodenberg, Wittenberg College; Harold C. Bold, Vander- 
bilt University; Helen B. Bromley, Stamford, Connecticut; 
Charles Bullard, late of Harvard University; C. Cedercreutz, 
Helsingfors, Finland; Glenn Couch, University of Oklahoma; 
Francis Drouet, Chicago Natural History Museum; R. B. Gordon, 
Westchester Teachers College; Lawrence Hicks, Columbus, 
Ohio; Elwyn Hughes, University of Oklahoma; G. J. Ikenberry, 
Oklahoma Agricultural and Mechanical College; Chin-Chih Jao, 
Chungking, China; Minnie M. Johnson, Stephens College; Ivey 
Lewis, University of Virginia; Liang Ching Li, Fan Memorial 
Institute of Peiping, China; Floyd A. McClure, Lingnan Uni- 
versity; B. B. McInteer, University of Kentucky; George Nichols, 
late of Yale University; Claude E. O’Neal, Ohio Wesleyan Uni- 
versity; Gerald Prescott, Michigan State College; M. S. Rand- 
hawa, Fyzabad, India; H. C. Sampson, The Ohio State University ; 
H. Skuja, Uppsala University, Sweden; Ben H. Smith, Indiana 
State Teachers College; G. M. Smith, Stanford University; Edith 
L. Stephens, University of South Africa; E. L. Stover, Eastern 
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Illinois State Teachers College; Clarence E. Taft, The Ohio State 
University; Hiram Thut, Eastern Illinois State Teachers Col- 
lege; L. H. Tiffany, Northwestern University; and Larry Whit- 
ford, Agricultural and Technical College of North Carolina. 

In checking the descriptions, keys, and references, I had the 
assistance of Mrs. Maynard Hale and Mrs. Robert Sigafoos. They 
added much to the accuracy of the text, the indexing, and the 
uniformity of the references. Professor John L. Blum of Canisius 
College, Buffalo, copied or adapted many of the published figures 
and added many new figures and details of spore walls. Without 
his help the publication would have been greatly delayed. I am 
grateful to each of these associates for their contributions to the 
usableness of the keys. 

The Graduate School of The Ohio State University has aided 
in the editorial work, and in the preparation of the figures and 
plates. It is a pleasure to acknowledge this financial assistance. 

No attempt has been made to draw the figures to a certain 
scale of magnification. Since the descriptions give the dimensions, 
the principal value of the illustrations is the form of the various 
structures associated with reproduction and the details of spore- 
wall markings. The 789 figures illustrate 534 species, and all of 
the known types of gametangia and spores. 

ESN. 
Co_umesus, Ou10 
1950 
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CHAPTER ONE 

GENERAL TAXONOMIC CHARACTERISTICS 

THe Orper ZYGNEMATALES G. M. SmitH 1933 

The plants belonging to this order of the Chlorophyta differ 
from all other green algae in the absence of free swimming flagel- 
lated gametes and spores; sexual reproduction is consummated by 
amoeboid gametes through, or within, a tube, pectic sheath, or an 
enveloping pectic mass. 

The plants consist of single cells, of loose cell aggregates within 
a pectic gel, or of unbranched or very sparsely branched, and 
usually undifferentiated, filaments. The cell walls have an outer 
pectic layer and an inner cellulose layer. The spore walls consist 
of at least three layers, the inner and outer of which are of cellu- 
lose, and the median wall of cellulose with varying amounts of 
chitinous deposits. The median wall may be colored yellow, 
brown, or blue. 

The chromatophores may consist of axial or parietal plates, or 
spirally arranged parietal ribbonlike structures, or of two axial 
stellate bodies often highly diversified among the desmids. 

The zygospores have a dormant period during which there is 
a fusion of the gametic nuclei followed by a reduction division. 
At the time of germination the four resulting nuclei may each 
become the center of a new cell, or two or three of the nuclei may 
disintegrate and only two or one sporelings emerge from the 
spore wall. 

The Zygnematales are naturally divided into three families 
which have, briefly, the following characteristics: 

FAMILY I. ZYGNEMATACEAE 

These are filamentous plants, usually unbranched, and have 
cylindric cells. The walls of the vegetative cells are unseg- 
mented and without pores. The chromatophores are either axial 
more or less stellate, ribbonlike or platelike bodies; or are parietal 
platelike or spirally arranged ribbonlike bodies. Conjugation of 

3 



4 ZYGNEMATACEAE 

gametes is by means of a tube between the gametangia, or some- 
times by a mere opening between the adherent gametangia. The 
zygospores are formed either in the tube or within one of the 
gametangia. 

FAMILY 2. MESOTAENIACEAE 

Vegetative cells are solitary, cylindric or spindle-shaped, or 
sometimes loosely united into filaments within an amorphous 
pectic gel or pectic sheath, and without wall pores. Chromato- 
phores are stellate, platelike, or ribbonlike and spirally arranged. 
Conjugation of gametes occurs through tubes of cellulose, or 
within a pectic gel. 

FAMILY 3. DESMIDIACEAE 

Vegetative cells are solitary, or sometimes are united into 
simple filaments. Vegetative cells have highly diversified and 
sometimes bizarre forms, but all have transversely segmented 
walls and wall pores. In most genera the cells have a median con- 
striction or isthmus between the two nearly symmetrical halves. 
There may be one or several chromatophores in each semicell 
with a nucleus in the isthmus. During cell division, after the 
nucleus divides, the isthmus elongates and the two semicells are 
separated by a median wall. On both sides of this wall new semi- 
cells develop from the isthmus. Conjugation is by gametes that 
emerge from their respective cell walls and unite within an amor- 
phous pectic sheath or in a conjugating tube. (For further details 
see G. W. Prescott, “Desmids,” Botanical Review, 14 [1948], 

pp: 644-76.) 
Tue Famity ZYGNEMATACEAE Smit 1933 

The species belonging to the Zygnemataceae are probably more 
numerous, and are more generally distributed over the earth than 
those of any other family of filamentous green algae. The tangled 
green masses of algae floating on ponds, ditches, and slow streams 
anywhere are sure to contain representatives of this group. 

All the species have cylindric cells during the period of vege- 
tative growth. During the reproductive period, however, the cell 
walls of some species grow and change their size and form in a 
most astonishing manner. In some species the gametangia alone 
are affected. The receptive gametangia in particular may become 
distended on all sides, on the conjugating side only, or only on 
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the opposite side. The bulges may be rounded, or cylindric with 
shoulders at both ends, or spindle-shaped. In any event the 
resulting forms of the expanding cell walls are remarkably uni- 
form in a given species. In other species many of the nonrepro- 
ducing cells enlarge and become distended or even bullate. These 
changes in cell form are definitely the result of hereditary factors. 

In some environments one may also find vegetative filaments 
composed of variously rounded or distorted cells, even with rhi- 
zoidlike outgrowths, in extreme instances. These collections, in 
my experience, have always been gathered from ponds with warm 
water and low oxygen pressure. Since these effects were noted on 

several of the species present, the causes are probably environ- 
mental. 

The following key to the genera is based primarily on the 
characteristics of the chromatophores, and secondarily on the 
changes that take place in the reproductive cells during spore 
formation. 

In the subsequent keys to the species grouped under each genus 
stress is laid on the characteristics of the spores. Consequently one 
must be quite clear about the nature of these several kinds of 
reproductive structures. 

The simplest, most universally present, and probably the most 
primitive type of propagating cell is the akznete (PI. 1, Figs. 1-3). 
This is usually just a vegetative cell, the walls of which have been 
thickened by additional layers of cellulose, or cellulose and pectose. 
These cells survive long periods of drought, high and low tem- 
peratures, as well as the effects of these factors on the concen- 
tration of solutes in their immediate environments. Akinetes 
germinate readily and initiate new filaments. Only one species 
(Zygnema sterile) has been found to reproduce by this method 
alone. There are probably many others but they are not so easy 
to identify as this one, which happens to be the largest species of 
Zygnema in the Ohio valley. 

There is a prevalent notion that akinetes are formed when 
conditions are unfavorable. It has been our experience that they 
develop both when conditions seem most favorable and when 
least favorable. In cultures, they appear both at high temperatures 
and low temperatures. The causes for the initiation of akinetes 
are best stated as unknown. 

At high altitudes and latitudes the species of Zygnemataceae 
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are common but are rarely found producing spores. These species 
cannot be identified because the modern species keys are neces- 
sarily built around spore characteristics. Akinetes are common 
in collections from these short-season regions, and by means of 
them survival and propagation of many species take place. There 
is no good reason to assume that all these species would produce 
spores in other environments. It is far more likely that some of 
these species are wholly vegetative, or akinetic. 

There are other species in several of the genera that also repro- 
duce by aplanospores. These are slightly more specialized than 
akinetes. Their forerunners are vegetative cells, the protoplasts 
of which have contracted more or less, and in which new walls 
of cellulose, with or without chitinous deposits, have developed. 
The spore walls may be colorless and smooth, or variously colored, 
sculptured, and ornamented. The criteria used to distinguish 
aplanospores in Zygnematales are precisely the same as those used 
to designate aplanospores among the Ulotrichales (Pl. I, Figs. 4-7). 

Of the species here described, thirty-seven reproduce regularly 
by aplanospores, and zygospores have been found in the same 
filaments only rarely. Scattered aplanospores also occur along 
with zygospores in seventy-six additional species which belong to 
7 genera. Moreover, only a few algologists have been interested 
in looking for aplanospores or the list probably would be larger. 
When found, aplanospores have often been written off as algal 
errors, since most authors state definitely that none of the species 
of Zygnemataceae “forms asexual reproductive bodies” (Smith 
1933), or suspect that they are the result of lateral conjugation 
(Czurda 1932). The “lateral conjugation” theory rests on state- 
ments by Petit (1880), W. & G. S. West (1902), with a figure of a 
disintegrating chromatophore, and figures by Czurda (1931), 
without nuclei and also with disintegrating chromatophores. The 
latter series of figures seems to prove only that this unnamed 
species of Mougeotia may have under experimental conditions 
lateral conjugation, as have 6 other species in nature. It has little 
or no significance in proving that the numerous aplanospores 
occurring in nature which have been carefully studied during 
their entire development are zygospores. 

Zygospores result from the union of gametes that are more or 
less similar in appearance, but physiologically different. The 
maturation and union of gametes always take place within the 
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walls formed by the conjugating tube and the two gametangia. 
This conjugation apparatus is relatively persistent and the zygo- 
spore remains in the enclosure for days or weeks after its own 
walls are mature. Zygospores at first have two nuclei and either 
one set of chromatophores (Spirogyra) derived from the receptive 
gametangium, or two sets (Zygnema and Mougeotia) derived 
from both gametangia, one of which disintegrates later. After the 
union of the nuclei, reduction division occurs and four nuclei 
result. Of these, three disintegrate and the remaining one becomes 
the nucleus of the basal cell of the sporeling on germination. 

Only when one contemplates the many successive steps in 
conjugation from the development of papillae and adhesion of 
the gametangia onward to the maturation of the spore walls and 
protoplast, does he realize how very complicated are the chemical, 
physical, and biological processes that are integrated in zygospore 
development (PI. I, Figs. 3, 8, 9, and 10). 

Parthenospores may be formed when the normal union of one 
gamete with another fails to occur either by absence of an opposite 
gamete, or by sudden changes in environmental conditions. In 
some collections gametes are numerous; in others, rare. Partheno- 
spores can usually be distinguished from aplanospores by their 
position in the gametangial cells and their relation to adjacent 
zygospores. It is customary to say that “they resemble the zygo- 
spores of the same species but are smaller.” Akinetes, aplano- 
spores, zygospores, and parthenospores have all been seen germi- 
nating by numerous students. New filaments grow from any of 
these forms. 

The taxonomy of the Zygnemataceae has been centered on the 
conjugation apparatus: its development, forms, and zygospores. 
The evolutionary history of reproduction in the group, however, 
must have begun with propagation and survival by akinetes. 
These are frequently seen in other families of the Chlorophyta. 
The development of aplanospores must have been a next step in 
evolution. This is not a large step either, since it implies merely 
the contraction of the protoplast and the growth of a spore wall. 
This type of spore also occurs in many other families of the 
Chlorophyta. 

When aplanosporangia became differentiated chemically and 
hormones with plus and minus properties were released which 
brought about local growth of cell walls followed by adhesions 
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between cells, the first step in conjugation had been taken. Adhe- 
sion without conjugation occurs in several species of Mougeotia. 

Conjugation is attained when the double wall formed by 
adhesion is dissolved locally by enzyme action. The two proto- 
plasts or gametes are then in direct contact and the conjugating 
apparatus is established. 

Obviously the primitive akinetic or aplanosporic species lacked 
the most characteristic feature of present-day Zygnemataceae until 
the regular union of gametes through openings between adjacent 
gametangia became the most prevalent mode of reproduction. 

From this point of view parthenospores are protoplasts which 
started up the gametic pathway but had their development ter- 
minated at the level of aplanospores. Since they contain the same 
factors for wall color and patterns, the walls of parthenospores 
resemble those of the aplanospores of the same species. Since 
zygospores also contain these same factors for wall characteristics, 
one would hardly expect them to have other wall structures. One 
would anticipate larger sizes and other forms, since they are the 
product of two protoplasts. From this point of view, one should 
say that the walls of zygospores resemble those of the aplanospores 
rather than the reverse. These surmises concerning the order of 
development of the several reproductive structures seem far more 
plausible than the traditional statements and implications that the 
ancestral form of reproduction was by zygospores, and that the 
parthenospores and aplanospores have eventuated from the con- 
jugation apparatus by the loss of factors, enzymes, and hormones. 

Of the 534 species of Zygnemataceae here described 1 repro- 
duces only by akinetes, 38 by aplanospores, 494 by zygospores, and 
1 has been found only in a vegetative condition. Of the 494 
zygosporic species, scalariform conjugation occurs in 400 species; 
72 species have both lateral and scalariform conjugation; and 22 
species usually conjugate only laterally. Probably all the species 
propagate by akinetes, and 77 of the zygosporic species also repro- 
duce by aplanospores. Most spores are colorless, yellow, or brown. 
Blue spore walls have been found only in the genera: Zygnema 
(30 species), Zynemopsis (1 species), Zygogonium (2 species), 
and Mougeotia (8 species). 

In this family only the zygospores may be hybrid in character 
following conjugation between different species. The filaments 
that develop from hybrid zygospores are haploid, meiotic, or 
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gametic segregates. In the few instances in which such progeny 
have been studied, individual filaments inherit the factor for cell 
diameters, forms of receptive gametangia, zygospore size, form, 
and wall markings independently. They are expressed through 
the cytoplasm of the female gametes. So long as these segregates 
reproduce by cell division, by akinetes, by aplanospores, and by 
conjugation between cells of the same haploid filament, the gene 
complex of the progeny is identical and the filaments are uniform. 
Doubtless many of the “species” that are collected and named are 
taxonomic units, or clones, that have originated in this way. Other 
species seem to have originated by polyploidy and by mutation, 
but the evidence for this statement is purely circumstantial. 

The bases for the separation of the genera are shown in 
the following key. Three genera (Hallasia, Pleurodiscus, and 
Entransia) are tentatively and purposely defined to emphasize 
the need for further study of the development and reproduction 
of these species. All the forms described in this key are designated 
as “species.” Many variations have been seen in the collections 
studied but until more is known about hybrid segregates, isolated 
clones, and the effects of the various environmental factors, it 
seems unprofitable to assign “variety” and “form” names to every 
variant. Many alleged “varieties” are not even closely related to 
the species to which they have been assigned. 

Key To THE GENERA OF ZYGNEMATACEAE 

I. Vegetative cells usually with 2 axile chromatophores, which are 
round, radially branched, pillow-shaped, or disclike, with nucleus 
contained in the cytoplasmic bridge between them 

1. Chromatophores usually a pair of axile stellate or globose radi- 
ally symmetric bodies, each with a central pyrenoid 

a) Zygospores compressed-globose or ovoid in the tubes or in 
one of the gametangia; aplanospores cylindric-ovoid occupy- 
ing all or most of the cell; gametangia not filled with a 
dense refractive colloid after conjugation, and without cyto- 
PlsSMNG FESMMIES). 6.4.26. nse 1. Zygnema 

b) Zygospores quadrangular-ovoid, or round _pillow-shaped, 
formed in the extremely wide but shallow conjugating tubes; 
aplanospores ellipsoid or asymmetrically ovoid; successive 
layers of cellulose and pectic colloids added inside the gam- 
etangial walls during conjugation; similar changes occur in 
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i. 

Ill. 

IV. 

ZYGNEMATACEAE 

sporiferous cells during aplanospore formation; no cytoplas- 
MG TOMAUES 5.65 RE 2. Zygnemopsts 

c) Zygospores unknown; 2-7 chromatophores in the cells; 
aplanospores ellipsoid, on germination 1-3 sporelings develop 
ERY - PACD acids > 2s sean adele ek 3. Hallasia 

. Chromatophores a pair of ovoid bodies with, or without, irreg- 
ular processes, each containing a pyrenoid; zygospores in spo- 
rangia of 2 cuplike parts with a suture between; aplanospores 
and akinetes the usual method of reproduction; gametangia and 
aplanosporangia contain cytoplasmic residues after conjugation 
and’ spore formation... ....,...'..- 4. Zygogonium 

. Chromatophores a pair of disc-shaped bodies each with a central 
pyrenoid; sporangium wall of 2 cups with an equatorial belt 
between them, otherwise similar to Zygogonium 

5. Pleurodiscus 

Vegetative cells, with single axile, platelike chromatophores with- 
out pyrenoids; nucleus attached laterally near middle of the cell 

6. Mougeotiopsis 

tv 

1eS) 

Vegetative cells with 1, rarely 2, axile, flat ribbonlike or platelike 
chromatophores, with several or many pyrenoids; nucleus attached 
laterally or between the chromatophores when 2 are present 
1. Gametangia similar to the vegetative cells before the beginning 

of conjugation 
a) During conjugation successive layers of pectic and cellulose 

colloids are added to the inside of the gametangial walls, 
filling the lumen; walls of sporangia similarly modified dur- 
ing spore formation............ 7. Debarya 

6) During conjugation as the gametes contract and move to- 
ward the conjugating tubes granular cytoplasmic residues 
are left in the gametangia...... 8. Mougeotia 

2. Gametangia are short specialized cells cut off near the ends of 
long vepetative cells... visio: g. Temnogametum 

Vegetative cells with 2 parallel flat chromatophores on opposite 
sides of the cell, each containing several pyrenoids; nucleus central 
in a cytoplasmic pillar between the flat sides of the 2 chromato- 
phores; conjugation between reflexed gametangia 

10. Sirocladium 

Vegetative cells with 1 or 2 broad parietal chromatophores on one 
side of the cell, each with several pyrenoids, and laciniate lateral 
margins; in young cells the nucleus is near the middle of the single 
chromatophore, in mature cells in bridge between the 2 chroma- 
tophores; reproduction unknown..... 11. Entransia 
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VI. Vegetative cells with 1 to 16 parietal, more or less spirally arranged 
ribboniike chromatophores, each with several or many pyrenoids 
arranged in a single median line; nuclei centrally located and sup- 
ported by cytoplasmic strands; zygospores ellipsoid, ovoid, or len- 
ticular, always formed in one of the gametangia 

1. With conjugating tubes formed by one or both gametangia 
before conjugation; outer layer of vegetative cell walls of pectic 
compounds, which usually disappears during conjugation 

12. Spirogyra 

2. Without conjugating tubes, conjugation directly through an 
opening where the reflexed gametangia are in contact; this area 
of contact becomes encircled by a ring of pectic compound; 
vegetative cells without a pectic sheath, chromatophores only 
SHEL iemnvcdnn vaca ca dele es rs 13. Sirogonium 

OTHER SUMMARIES OF THE ZYGNEMATACEAE 

Vaucher, J. P. 1803. Conjuguées. Histoire des Conferves d'eau douce. 
Geneva, pp. 37-81. 

Agardh, C. A. 1824. Systema Algarum. Lund. 
Hassall, A. H. 1845. History of British Freshwater Algae. London. 
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TABLE I 

SUMMARY OF THE OBSERVED 

UsuaL Metuops oF REPRODUCTION AMONG THE ZYGNEMATACEAE 

ZYGOSPORES 
Conjugation Total 

APLAN- Jug Number 
AKINETES ae ; of 

: Scalariform : 
Scalariform Species 

and Lateral 

PURUETIE Ha cee oss 
Zygnemopsis ...... 
EA GUASII atte iy aie a's ot 
Zygogonium ...... 
Pleurodiscus ....... 
Mougeotiopsis ..... 
DEDUYE Ss rciisisis toss s 
Mougeotia ........ 
Temnogametum 
Sirocladium ....... 
ENTGUSG | cteicio ceteteis 
SPUIOLITA! jonieis elvis ci 
Sirogonium ....... 

OrOsG-O1o eo) CO .o oono OC OC KF OO OW 

me 

on: 

TOTAUSHi ss or ae 

Of the 494 species that usually reproduce by zygospores, 77 some- 
times also reproduce by aplanospores. These species are distributed as 
follows: Spirogyra, 25; Mougeotia, 25; Zygnema, 16; Zygnemopsis, 53 
Zygogonium, 2; Debarya, 1; Temnogametum, 2; and Sirocladium, 1. 



CHAPTER TWO 

THE GENUS ZYGNEMA C. A. AGARDH 1824 

The plants classified as species of Zygnema consist of un- 
branched filaments of short cylindric cells usually covered by a 
pectose sheath. To the field collector they are less slippery than 
the Spirogyras but more slippery than the Mougeotias. There are 
exceptions, of course, because the sheaths vary in thickness from 
those which are barely visible under the microscope to those which 
are thicker than the cells themselves. In regions of low tempera- 
ture and alkaline water, the sheaths are denser and highly stable. 
Similar sheaths are found on filaments living on wet shaded soil 
on pond margins. The thicker sheaths often have visible struc- 
tural lines at right angles to the filaments. 

Zygnemas live as annuals, and may complete their life cycle 
in a few weeks and then disappear. They are most abundant and 
more frequently found reproducing in temporary ponds and 
ditches. In permanent ponds one may find vegetative filaments 
throughout the year. This is not to be construed as evidence that 
individual plants are perennial. It is far more probable that the 
germination of spores and akinetes occurs throughout the year. 
In cold temperate regions the most abundant germination starts 
in autumn and winter, and culminates in early spring. As ponds 
become shaded by the growth of marginal shrubs and trees, repro- 
duction decreases and finally ceases entirely, but the Zygnemas 
are perpetuated for a subsequent period of years by the overwin- 
tering of akinetes and fragments of filaments. They survive cold 
and dry periods in the ooze and silt of the pond bottom. During 
the drought period between 1930 and 1935 a small pond near 
Columbus, Ohio, was dry for three and a half years. When the 
rains finally restored the pond, filaments of Zygnema sterile be- 
came abundant within three weeks. This species reproduces by 
akinetes only. 

Zygnemas have been collected on all the continents from sea 
level to alpine summits, and from the torrid to the frigid zones. 

13 
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In higher latitudes and altitudes the species are not well known 
because they rarely have been found with zygospores. 

In warm regions it is not improbable that some species are 
perennial; that is, some of the filaments form spores and die, 
while others merely break into segments which continue vegeta- 
tive growth. In well-aerated running water the Zygnemas are 
rarely found fruiting, but in the shallow pools adjoining such 
streams one can usually collect the same species in a fruiting 
condition. 

The average length of the filaments of Zygnemas is a few 
inches, much shorter than that of the Spirogyras. Apparently 
before the filaments become very long the pectic sheath breaks 
and the cells separate. Cell diameters vary from 8 to 58, but more 
than half the species have cell diameters between 20 and 302. 

Usually there are two axial chromatophores in each cell with 
the nucleus contained in the cytoplasmic bridge connecting them. 
Each chromatophore consists of a round body, with irregular short 
branches radiating in all planes, containing a conspicuous central 
pyrenoid. As a result of food accumulation the chromatophores 
may become merely two large globose bodies, or may completely 
fill the lumen of the cell. 

On rare occasions one may find filaments in which each cell 
has two axial chromatophores on either side of the nucleus. In 
three collections that I have examined there were four chroma- 
tophores in the cells of some filaments arranged in the form of 
an X with the nucleus in the center. 

Sexual reproduction occurs in 82 of the 95 described species. 
Twelve others reproduce by aplanospores, and 1 by akinetes only. 
Of the described species reproducing by zygospores 37 are isog- 
amous, with spores in the conjugating tubes; and 45 are ani- 
sogamous, with spores in one of the gametangia. Of the 95 species, 
40 have scalariform conjugation, 9 both scalariform and lateral 
conjugation, and 3 lateral conjugation; no conjugation has been 
observed in the remaining species. Thirty species have blue 
median spore walls when mature. During development these 
walls change from colorless to yellow, to brown, to blue. As not 
all spores mature at the same time, one may find all these stages 
in a collection. If some of the spores are blue, one may be sure 
that the other spores in the filament are immature. 

Four chromatophores are usually visible in immature zygo- 
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spores, and in parthenospores and aplanospores only two. In 
general the zygospores are compressed-globose or ovoid. There is 
an equatorial suture often marked by a slight ridge or keel 
(carinate), and in some species there are two lesser ridges on 
either side of the suture and parallel with it. These may not be 
visible in fresh fully distended spores but they become evident 
in dried or plasmolyzed specimens. Usually, the polar, or flatter, 
sides of the spores lie in the plane of the tubes, but there are 
6 species in which the plane of compression is at right angles to 
the axis of the tubes. 

The most abundant and generally distributed of the brown- 
spored isogamous species is Z. pectinatum, of the blue-spored 
isogamous species, Z. synadelphum. Of the anisogamous brown- 
spored species Z. stellinum is both abundant and widely distrib- 
uted; Z. peliosporum is its counterpart among the blue-spored 
species. As might be expected, all these species are highly variable 
in dimensions, and local varieties and forms are apparently com- 
mon. It is not improbable that they have been the mutating fore- 
runners of nearly related species found locally wherever the 
Zygnemas have been studied intensively. 

There is no good evidence that the taxonomic characteristics 
of species are changed materially by environmental conditions. 
There are alterations in chromatophores, accumulated foods, and 
thickness of walls due to exposure on soil, restricted photosyn- 
thesis, low temperatures, and mineral deficiencies. Reproductive 
capacity may be decreased or increased by external conditions. 
The mode of reproduction by zygospores or aplanospores, and the 
placement of the zygospores in the tubes, or in one of the gam- 
etangia, are the results of hereditary rather than environmental 
factors. In any one species the position of the spores, whether in 
the tubes or in the gametangia, does not change from season to 
season (see Fritsch and Rich, New Phytologist, 26 [1927]). 
There are several species in which the spores occur in either the 
gametangia or the tubes—even in the same pair of conjugating 
filaments. 

The identification of a species depends partly upon the dimen- 
sions of the vegetative cells. Vegetative cell diameters should be 
measured at the partition walls. Most important are the relative 
dimensions of the spores, their form, and the color and ornamen- 
tation of the several layers of the spore walls. Obviously only 
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specimens with mature spore walls can be named with any degree 
of satisfaction. Not infrequently the ornamentation can be deter- 
mined only by crushing and separating the several layers of the 
spore wall. In the matter of dimensions, the student should 
remember that every species is a complex of clones with cells of 
slightly different sizes and proportions. These may be in part 
smaller or larger than the dimensions given in the key. The 
dimensions given in the descriptions of species are either those 
of the original collection, or the dimensions as they may have 
been modified by the study of subsequent collections. How great 
a departure from the original is necessary to warrant the segre- 
gation of a new species cannot be determined by any simple rule. 
Study and restudy of many collections will show that some species 
are only narrowly variable, while others vary within wide limits. 
These remarks are equally applicable to the species of other genera 
of the Zygnemataceae. 

In the descriptions of species the characteristics of the outer 
spore wall are usually omitted since there are only a few species 
in which they are not thin, smooth, colorless, and transparent. 
The median spore wall may be variously colored and ornamented. 
I have tried to distinguish among punctate, scrobiculate, and pit- 
ted according to the size of the pits, and in many instances have 
been able to give the diameters of the pits and the distances be- 
tween them in microns. Errors sometimes occur in descriptions 
and figures where contraction ridges and irregular folds are mis- 
taken for ornamentation. These may be due to contraction of the 
spore contents either by drying or by plasmolysis, and may be 
recognized readily by applying a dilute solution of potassium 
hydroxide. Real structural patterns are enlarged and made more 
distinct by this treatment, while contraction ridges disappear. In 
studying dried specimens it is well first to wet them with water 
on the slide and then to apply a drop of lactic acid, and after that 
to heat the slide until the acid begins to boil. This treatment will 
remove calcium carbonate and clarify both the walls and cell 
contents of most species. Some of the older species were described 
as having smooth median spore walls, although recent study of 
the type specimens has shown them to be punctate. This circum- 
stance is probably explained by the poor resolving power of the 
microscope lenses of the last century as compared with those 
available today. 
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It may be of histuric interest to know that certain species of 
Zygnema have been classified previously in the genera: Globulina 
Link 1820; Tendaridea Bory 1822-31; Stellulina Link 1833; 
Tyndaridea Hassall 1841; Zygogonium Kutzing 1843; and 
Thwaitesia Montagne 1845. More recently Czurda (1932) has 
included among the Zygnemas certain species which are here 
classified in the genera: Zygogonium, Zygnemopsis, Hallasia, 
and Pleurodiscus. 

Key To Sprcires or ZYGNEMA 

1. With aplanospores, zygospores infrequent or absent.......... 53 
1. With zygospores, sometimes aplanospores also............... 2 

2. Zygospores wholly or largely in the conjugating tubes.... 3 
2. Zygospores usually in one of the gametangia............. 26 

3. Median spore wall colorless, yellow, or brown when mature.. 4 
peMedian: spore wall blue when matures (i)... s.j. co.cc sea: = 17 

As Ay eOSPOrES: PlOWOSE tTO,OWVOIG 2, ce ie. seals is tiectace & See Mes 5 
4. Zygospores compressed, at right angles to the tubes....... 22 

Bay oiameter veoetative cells less! cham amis .3. 43. See 3. edie o's 6 
5. Diameter vegetative cells usually 20 toi 20M..3 26.645 2 6a Sear 8 
5. Diameter vecetative cells usually 20\to 40 pe. os. joj. ot shes 15 
B. iameter, verctative cellssmore than: agp. cc. . 0 oie a.\)4 late sea oe 16 

6. Vegetative cells 8-12 in diameter. 1. Z.oveidanum 
GO» Veocidiive cells 12-16 yn) Ir Cianieters s).ae alae viele Neleuye ns ae 7 
6. Vegetative cells 16-20» in diameter, 

SPORES, SCrObIGUlate ose noha tie’ 4. Z. decussatum 
6. Vegetative cells 16-20» in diameter, 

SHOLES! SIIOOEN baton 1.5) les eles gt. Z. gangeticum 
7. Median spore wall scrobiculate....... 2. Z. carterae 
7. Median spore wall smooth. :.......... 3. Z. laevisporum 

Silviecianesporeswallia sinele layers .6)\ 6224.62 os ace cle dase 9 
Oaniedian spore walllor ailayersi iis... <'s 582+ yan somata s 14 

g. Zygospore median wall smooth....... 23. Z. czurdae 
g. Zygospore median wall scrobiculate, pits less than 4u......... 10 
g. Zygospore median wall scrobiculate, pits more than 4p....... 13 
g. Zygospore median wall reticulate..... 14. Z. pseudopectinatum 

10. Diameter cells 20-22, lateral con- 

jugation through end walls....... 5. Z. himalayense 
10. Diameter cells 20-30, conjugating tubes of usual form... 11 

11. Spores usually less than gop in diameter.................055 12 
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II. 

T2. 
13. 
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Spores usually more than 4op in diam- 
eter 

12. Spores 24-331, scrobiculate, diam- 
eter pits less than 2f60): v5250 sesso 

. Spores 33-40/4, scrobiculate, diam- 
Pet OMS 2A) 5 aoe aes 

. Spores 38-42 /4, punctate and ridged 

. Spores 36-451, scrobiculate, diam- 
Gter Pits 2 hyo aio se dak ae onda) 

Diameter median spore wall pits 5-8. 
Diameter median spore wall pits 41... 

14. Outer layer wrinkled, inner verru- 
oe ame ORI UAE Faas Od) it eae 

rucose 
14. Outer layer pitted, inner verrucose. 

> 4's 8b .61e sD. 8,9) s) be #6, ble a Pee ese Oe 

. Median spore wall single, pits 2-3 in 
diameter a ar DIOR Wa ey Wh der te het So 8 BC ay 

. Median spore wall single, pits 3-4 in 
diameter 

. Median spore wall double, outer ver- 
rucose 

16. With median spore wall single.... 
16. With median spore wall double... 

SN Le in Ft he ih at va) te Yet de (St es ee CO 

. Z. skujae 

. Z.conspicuum 

. Z.lawtonianum 

. Z.chungi 

. Z.adpectinatum 

. Z. sinense 

. Z. globosum 

. Z. verrucosum 

. Z. laetevirens 

. Z. areolatum 

. Z. pectinatum 

. Z.excrassum 

. Z. verrucosum 

19. 
20. 

Z. neopectinatum 
Z. giganteum 

17. Diameter vegetative cells 16 or less.. 21. Z. gedeanum 

27. i diameter ‘vegetative cells’ 17-27 hina, iv. eae ote. ee 18 
x7, Diameter vegetative cells:more than 278.0)... ..:¢.5.senems 21 

8, Median ‘wall smoothi.)oycicis' 4 tS coin eee ouee ae 19 
16, Median wall hat ‘amaoth:....+.aarackouauenmes «saute ee 20 

19. 

19. 

Median spore wall dark blue, diameter 

34-40 b 
Median spore wall light blue, diam- 

eter 30-40 /4 
Diameter vegetative cells 16-18», 
spores compressed 
Diameter vegetative cells 17-24}. . 
Diameter vegetative cells 24-26, 
diameter spore 32-35 4 
Diameter vegetative cells 23-27», 
diameter spore 36-424 
Diameter vegetative cells 18-24, 
forming mats on soil............. 

20. 

20. 

20. 

20. 

20. 

22. 

23. 

Z.cyanosporum 

Z. czurdae 

. Z. carinatum 

. Z.synadelphum 

. Z.coeruleum 

. Z. gorakhporense 

. Z. terrestre 
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21. Vegetative cell diameter 27-30p...... 28. Z. majus 
21. Vegetative cell diameter 32-38m...... 29. Z. kiangstense 

22. Zygospores blue, carinate, and 
PURetale hy iya co usa eas Sieie 35. Z. carinatum 

220 Lyeospores yellow. to brow. : (Sts joc vee nis yee tas « 23 

ae eiameter vegetative cells T4-2Op)... 0)... cas ca ejaaiae sit deb s)<nine 24 
go@iameter vegetative cells 200 MOTE. 5). secede. - 25 

24. Spores 15-25} x 25-35/, all walls 
SPATE iiracle tassy Stea ese ci eee aly sas 30. Z.ralfsit 

24. Spores 28-32 x 36-40, median 
Walleminiictates ial kus sehe sthot et. 31. Z. micropunctatum 

25. Median spore wall smooth, brown.... 32. Z. momoniense 
25. Median spore wall pitted, yellow-brown 33. Z. circumcarinatum 
25. Median spore wall double, outer layer 

smooth, inher Vverrucoses) 09.0.0... 34. Z. pawhuskae 

SPORES IN THE GAMETANGIA 

26. Median spore wall colorless, yellow, or brown............ 27 
Breeiedian spore walk: bles < 3.40 s5...55 ¢acd 2s aaa ee ae tes 45 

ayeiameter vegetative cells less: than) 20/0. 0... {05s 0en ae sa eee 28 
a PMMEECE Wepetative: cells DO-20 fs a2 Allah add das ewes « 29 
27) Wnomerer vegetative cells: more tham 30}. ./7)y ars ess «seals 40 

28. Vegetative cell diameter g-12p, 
SoOhe Wall pPUMetate ys) oF Miata sae 36. Z. stagnale 

28. Vegetative cell diameter 14-20,, 
Spore Wall punctate ye. snes yn 37. Z. subtile 

28. Vegetative cell diameter 15-18», 
spore wall punctate 2207s eis: 38. Z. cylindrospermum 

28. Vegetative cell diameter 16-181, 
spore wall with pits 3-4.54 ....... 39. Z. yunnanense 

Pa viedian spore wall smooth 4.\.\oos si weft Selle ween a clei de anatans 30 
29. Median spore wall punctate to scrobiculate.................. 31 
pamvieaion: spore wall! VerrUcose’. ihc... nus sos dlgay ss sata ale ee 39 

30. Diameter vegetative cells 20-24.. 43. Z.letospermum 
30. Diameter vegetative cells 26-30n.. 55. Z.insigne 

puunite om orlesswin diameters st ecb ih... te Nese derma 32 
Bers eon tian 2 In diameter? {). 250 bdu2. Wasa ee ees 33 

32. Diameter vegetative cells 22-291, 
pisiwadely spacednc.t.0ie cues. 46. Z.luteosporum 

32. Diameter vegetative cells 23-26», 
pits closely SPACER 2, hada ia se ose 48. Z.calosporum 
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pits 2 diameters apart............ 53. Z. subcruciatum 

33. Median wall pits 2-4 in ‘diameter. 0.03.0. ...5s-wcuswaeke 
33. Median wall pits more than 4 in diameter...............45 

34. Receptive gametangia nearly cylin- 
BNC Tt akc) Mes Sesto ime: v4 49. Z. vaucheri 

34. Receptive gametangia greatly en- 
larced) oo iia tet pase ecient et 45. Z. substellinum 

34. Receptive gametangia enlarged on conjugating side...... 

35. Diameter vegetative cells 18-24p...... 42. Z.tenue 
35. Diameter vegetative cells 24-28 u...... 50. Z.normani 
35. Diameter vegetative cells 28-38 u...... 59. Z. stellinum 

36. Vegetative cells less than 24% in diameters)... -cc..eeegs 

36. Vegetative cells more than 24» in diameter.............. 

37. Diameter median wall pits 4.5-6.... 40. Z. extenue 
37. Diameter median wall pits 7-9h...... 44. Z. hausmannit 

38. Receptive gametangia inflated in- 
EO IGG gis itis wee Eee ia 1. Z. insignisporum 

38. Receptive gametangia globosely in- 
LEELA coe BL 54. Z. germanicum 

38. Receptive gametangia nearly cylin- 
ral a cogaae p TAR peated A ea teh Ica 56. Z. fanicum 

38. Receptive gametangia enlarged ... 57. Z. subfanicum 

39. Median spore wall verrucose......... 52. Z. vaginatum 
39. Median spore wall with raised prom- 

IQENOER: hs oe wp oases ces dy a ees 41. Z.tholosporum 
39. Median spore wall double, inner layer 

WEIPHICORE Tui) et acth cc van moet trees 47. Z. flavum 

40. Diameter, vegetative cells:20-40 i... 5!s\.5 (ssh en os eases 

41. 
4I. 
41. 

43- 
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32. Diameter vegetative cells 24-30, 

40. Diameter vegetative cells 40-50... 65. Z.neocruciatum 
40. Diameter vegetative cells 50-60... 66. Z. crassiusculum 

Median spore wall scrobiculate or pitted................0085 
Median spore wall verrucose and wavy 62. Z. bohemicum 
Median spore wall of 2 layers, inner 

reticulate-verrucose, outer thick, 
BAOOUL 555 Area yay ena eaee is 63. Z. mirandum 

42. Median wall with pits less than 4 in diameter.......... 
42. Median wall with pits more than 4 in diameter......... 

Spores usually globose, diameter pits 
Phase ei tia acide Bisse’ es 59. Z. stellinum 
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Spores usually globose, diameter pits 
Dee Nees os Ms Seatuaie sicher eos 60. Z. cruciatum 

Spores cylindric-ovoid, diameter pits 
Bets e at ia weeoiae Peis uns ogee 61. Z. cylindrosporum 

44. Diameter pits on median wall 
FOr PE reais «las wards snaislaip Ape Manco g2. Z. kwangtungense 

44. Diameter pits on median wall 4-5 64. Z.inconspicuum 
44. Diameter pits on median wall 

FUP ceo ah a aby SpA te at Sates, hac n/a se 58. Z. transeauianum 

Receptive gametangia cylindric or slightly enlarged.......... 46 
Receptive gametangia much enlarged or inflated............ 49 

46. Diameter vegetative cells average less than 27#.......... 47 
46. Diameter vegetative cells average more than 27......... 48 

. Median spore wall with scattered punc- 
EAE NIA SEAL) Pe GE he ae, tote roloibeaeraienss go. Z. mucigenum 

. Median spore wall smooth........... 68. Z. chalybeospermum 

. Median spore wall punctate.......... 71. Z.melanosporum 

. Median spore wall scrobiculate and 
CATIMATEM Sah cematct seine cheahateterelarers. 6 & he 72. Z.excompressum 

48. Median spore wall smooth........ 69. Z. cyaneum 
48. Median spore wall densely punc- 

(AUS Ere OA AR Eo ROMP TE 74. Z.azureum 
48. Median spore wall scrobiculate.... 79. Z. catenatum 
48. Median spore wall pitted......... 77. Z. ornatum 

me Oiameter vegctative.cellsless tham.20}0.\.71. verge wie. clos ae ots 50 
miDiametereverctattve cells) 20-20 yes £15 28,2 deve ce. tae nie allele 51 
» Diameter vegetative cells more than 20f....-.........-5---- 52 

50. Vegetative cells 14-17 in diameter 67. Z. atrocoeruleum 
50. Vegetative cells 18-24 in diameter 70. Z.collinsianum 

. Median spore wall with pits 1-2 in 
DHEUMMELE Tyee ee eret a telstra as 73. Z. peliosporum 

. Median spore wall with pits 3-4» in 
Gane ein wane ite ctauie cae tae sas oi 75. Z. carinthiacum 

. Median spore wall with pits 4-5 in 
GUAIMCLE Rear Soman ola oad ere oa ort 70. Z.collinsianum 

. Median spore wall with pits 7-11 in 
CRE ATIGELCEN ye Mins’ ten, riataniera ajay Hate’ 76. Z. pawneanum 

52. Pits of median wall about 6» in 
GI ATICLER ay teen kcae oi Wiclelaid #4 77. Z.ornatum 

52. Pits of median wall about 3 in 
GIENIMICLEE Liat aiAme ha ae es hater seial ¢ a's 78. Z. excommune 
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REPRODUCTION BY APLANOSPORES 

Ee PXOIAMGSDOTES DIUG.  .4:4.0.x rio2 0 pris bind nd ss ae me 54 
53. Aplanospores or akinetes yellow to brown..............++++: 55 

54. Spores punctate with irregular elon- 
Gate OMS ca eseov tigers toca 87. Z. borzae 

54. Spores scrobiculate, diameter vege- 
tative cells Si-ssPIe eoe ne pene > 80. Z. frigidum 

54. Spores scrobiculate, diameter vege- 
tative cells 2p se eathitene tts. 85. Z. hypnosporum 

54. Spores sioGth..i:3.' nists shins 25's 84. Z. quadrangulatum 

55. Diameter vegetative cells less than 25#.........--++e++eeeeee 56 
55. Diameter vegetative cells 26 to 364..........-.02seeeeeeeeeee 57 

55- Diameter vegetative cells greater than 36}..............0055 58 

56. Vegetative cell diameter 15-18», 
spores dolioform .........+.-+++++: 94. Z. mirificum 

56. Vegetative cell diameter 16-214, 
SDOFES DVO <)5.50 4'dns oh a9 yee a 81. Z. spontaneum 

56. Vegetative cell diameter 17-20/, 
SROres CYUMBATIC fos aie glee ve 86. Z. schwabei 

56. Vegetative cell diameter 20-22, 
spores ellipsoid .).... saan enielse aur 93. Z. ellipsoideum 

57. Median spore wall scrobiculate....... 82. Z. cylindricum 
57. Median spore wall granulose......... 88. Z. subcylindricum 
57. Median spore wall pitted............. 95. Z. khannae 

58. Diameter vegetative cells 40-42, 
pore Cy MMCNe . Fi. ees cae cian: 89. Z. irregulare 

58. Diameter vegetative cells 44-54H, 
NMIUBEES v5 ies sh 3 vn v-dine sien ed eee 83. Z. sterile 

The following species have been found in some collections produc- 
ing both zygospores and aplanospores: Z. catenatum, Z. circumcart- 
natum, Z. collinsianum, Z. cruciatum, Z. excrassum, Z. fanicum, 
Z. giganteum, Z. insigne, Z. leiospermum, Z. neocruciatum, Z. pecti- 
natum, Z. peliosporum, Z. stellinum, Z. terrestre, and Z. synadelphum. 

DeEscRIPTIONS OF SPECIES 

1. ZYGNEMA OVEIDANUM Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 208, Pl. 17, Fig. 1. 

Vegetative cells 8-12 « x (32-) 35-40(-68) #; conjugation scalariform; 
zygospores formed in the conjugating tubes, ovoid to globose, 12-15 x 
15-30; median spore wall colorless to yellow, punctate; pits about 14 
in diameter. (PI. II, Fig. 3.) 
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United States: Florida, Oveida Springs, and Fort Myers; Louisiana, 

Alexandria. 

2. ZYGNEMA CARTERAE Czurda 1932. Susswasserflora Mitteleuropa. 
g, p- 114. Carter. Jour. Linn. Soc. of London Bot. 46, p. 62. 

Vegetative cells 13-16 in diameter; conjugation lateral or scalari- 
form; zygospores formed in the conjugating tubes, globose, 30-35; 
median spore wall brown, scrobiculate. 

New Caledonia (Carter). 

3. ZYGNEMA LAEVISPORUM Jao 1935. Trans. Amer. Micros. Soc. 
54, p. 56, Pl. 1, Figs. 7-8. 

Vegetative cells 13-164 x (48-)64-128 4; chromatophores usually 2, 
sometimes 3 or 4, occupying the middle of the cell; conjugation usually 
lateral, rarely scalariform; zygospores compressed-globose, formed in 
the conjugating tubes, 35-42“ x 32-354; median spore wall smooth and 
yellow-brown at maturity. (Pl. H, Figs. 5-6.) 

United States: Massachusetts, Falmouth. 

4. ZYGNEMA DECUSssATUM (Vaucher) Agardh 1824. Systema Al- 
garum, p. 78. 

Vegetative cells 16-20" x 35-100 (2-5 diameters long); conjuga- 
tion scalariform; zygospores formed in the conjugating tubes, globose 
to ovoid, 24-334 x 26-364; median spore wall brown, finely scrobicu- 
late. (PI. II, Fig. 7.) 

United States: Illinois; Indiana; Michigan; Massachusetts. 

Widely reported from Europe; India; New Caledonia. 

This form is not identical with Zygnemopsis decussata Transeau as 
transferred by Czurda. Both species have been found in the same pond. 
Their reproductive structures are quite dissimilar. (See Pl. IX, Figs. 12-15.) 

5. ZYGNEMA HIMALAYENSE Randhawa 1940. Proc. Indian Acad. 
Sez. 82, pi 120. 

Vegetative cells 20-224 x 60-120; conjugation lateral and scalari- 
form. In lateral conjugation the gametes unite directly after solution 
of the wall between the gametangia. Zygospores formed in the conju- 
gating tubes in scalariform conjugation; spores subglobose to ovoid, 
36-40 X 45-72; median spore wall scrobiculate, yellow-brown; pits 
I-1.5 in diameter, 3-4 apart. (Pl. II, Fig. 4.) 

India, Loharkhot, stream at an elevation of 5,750 feet in the Himalaya 
Mountains, September 15, 1939. 

6. ZYGNEMA CONSPICUUM (Hassall) Transeau 1934. Trans. Amer. 
Micros. Soc. 53, p. 208, Pl. 17, Fig. 2. 

Vegetative cells 22-27 x 50-90; conjugation scalariform; zygo- 
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spores formed in the conjugating tubes, globose to ovoid, 24-32 x 
26-33; median spore wall brown, scrobiculate; pits about 1.5-2.0" 
in diameter and the same distance apart. (Pl. I, Fig. 8.) 

United States: Illinois; Wisconsin; Oklahoma; Kentucky. 

England; Germany; Austria; Belgium; Bulgaria; Russia. 

7. ZYGNEMA SKUJAE Czurda 1932. Séisswasserflora Mitteleuropa. 
g, p. 109. Skuja. Acta Horti Bot. Univ. Latviensis. 4, p. 40. 
1920. 

Vegetative cells 20-27 x 40-100; conjugation scalariform; gam- 
etangia slightly bent; zygospores formed in the conjugating tubes, 
globose to ovoid, 40-55; median spore wall olive-brown, coarsely and 
thickly scrobiculate. 

Latvia. 

8. ZYGNEMA LAWTONIANUM Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 200, Pl. 17, Fig. 5. 

Vegetative cells 23-27 x 23-99; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose to ovoid-globose with 
a distinct equatorial suture, 33-40" x 33-46; outer spore wall united 
with the tube wall; median spore wall brown, coarsely scrobiculate; 
pits 3-4 in diameter and about the same distance apart. Spores are 
cut off from the gametangia by a distinct cross wall. (Pl. II, Fig. 9.) 

United States: Oklahoma, Medicine Park, April 29, 1932. 

Burma (Skuja). 

g. ZYGNEMA VERRUCOSUM Jao 1935. Sinensia. 6, p. 566, Pl. 1, 
Figs. 3-4. 

Vegetative cells 24-26 x 29-48; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, subglobose to ovoid, 32-37" x 
38-55; outer spore wall smooth, hyaline; median wall of 2 layers, of 
which the outer is yellow and irregularly wrinkled, the inner, yellow- 
brown and densely granulate to verrucose. (Pl. II, Figs. 10-11.) 

China, Szechwan. 

Differs from Z. pawhuskae Taft in the larger vegetative cells, the 
absence of a distinct suture on the spore, and the absence of compressed- 
ovoid spores. 

10. ZyYGNEMA cHUNGI Li 1934. Trans. Amer. Micros. Soc. 53, 
p- 213, Pl. 18, Fig. 15. 

Vegetative cells 24-28 x 58-724; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose to ovoid, 38-42" x 
38-47 4; outer wall colorless, smooth; median spore wall yellow-brown, 
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thick, punctate, and marked by an irregular network of ridges; pits 
about 1 in diameter, 3-6 apart. (PI. II, Fig. 12.) 

China, Hupeh, Wuchang (H. H. Chung Coll.). 

11. ZYGNEMA SINENSE Jao 1935. Sinensia. 6, p. 567, Pl. 1, Fig. 5. 

Vegetative cells 25-27 x 25-48; conjugation scalariform; spores 
formed in the enlarged tubes, extending slightly into the gametangia; 

zygospores subglobose to ovoid, not compressed, 35-42 x 40-484; 
median spore wall brown, pitted; pits 5-8» in diameter, 3-gm apart. 
(Pi, IIL, Figs 1.) 

China, Szechwan. 

Differs from Z. lawtonianum Taft in larger zygospores, larger pits, and 
absence of distinct suture; from Z. areolatum Transeau in having a single 
median spore wall, larger pits, and smaller vegetative cells. 

12. ZYGNEMA GLOBOSUM Czurda 1932. Sisswasserflora Mitteleu- 
ropa. 9, p. 109, Fig. 110. 

Vegetative cells 26-28 x 70-95; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose or ovoid, 45-50" x 
50-65 4; median spore wall brown, thick, pitted; pits about 3 in diam- 
eter according to the figure. (PI. III, Figs. 2-3.) 

Bohemia; Central India. 

13. ZYGNEMA ADPECTINATUM Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 209, Pl. 17, Fig. 6. 

Vegetative cells 25-30 x 30-100; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, ovoid to globose, 36-40" x 
40-50; median spore wall yellow-brown, scrobiculate; pits 24 in diam- 
Siena el) TS Fig. 4:) 

United States: Illinois. 

14. ZYGNEMA PSEUDOPECTINATUM Czurda 1932. Sésswasserflora 
Mitteleuropa. 9, p. 115, Fig. 117. Fritsch and Stephens. 
Trans. Roy. Soc: S. Africa. 9, p- 53. 1921. 

Vegetative cells 27-304 x 50-74; conjugation scalariform and 
lateral; zygospores formed in the conjugating tubes, globose to ovoid, 
33-36 x 40“; median spore wall brown, thick, reticulate. 

South Africa, Transkei. 

15. ZYGNEMA AREOLATUM Taft & Transeau 1934. Trans. Amer. 
Micros. Soc. 53, p. 210, Pl. 17, Fig. 8. 

Vegetative cells 27-30 x 46-66; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose to ovoid, 32-46" x 
33-50; median spore wall brown, of 2 layers, of which the outer is 
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pitted; pits 5-6 in diameter, 1.5-3 apart, the inner layer densely and 
minutely verrucose. (PI. III, Fig. 5.) 

United States: Oklahoma. 

16. ZYGNEMA LAETEVIRENS Klebs 1886. Untersuch. Bot. Inst. 
Tubingen. 2, p. 333, Pl. 3, Fig. 14. 

Vegetative cells 27-34 x 40-90; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose, 40-55 in diameter, 
or ovoid, 34-41 x 54-68; median spore wall chestnut brown, of 2 
layers, of which the inner is finely verrucose, the outer scattered-scrobic- 
ulate. It is probable that the ornamentation of the inner median wall 
arises from granules formed between the 2 layers. The same may be 
true of Numbers 9 and 15. 

United States: Indiana; Ohio; Mississippi; Alabama. 

Europe; Australia; China (L. C. Li Coll.). 

Spores may be yellow before the verrucose markings of the inner 
median wall appear. The Indiana specimens contained many parthenospores 
similar to the zygospores but smaller. 

17. ZYGNEMA PECTINATUM (Vaucher) Agardh 1817. Synopsis 
Algarum, p. 102. 

Vegetative cells 30-36 x 25-120; conjugation scalariform, rarely 
lateral; zygospores formed in the conjugating tubes, globose to ovoid, 
35-44 X 40-54; median spore wall brown, scrobiculate; pits about 
2-3». in diameter; aplanospores ovoid or cylindric, 30-384 x 30-604; 
walls similar. (Pl. III, Fig. 6.) 

United States: Generally distributed eastward from Minnesota, Ne- 
braska, Oklahoma, and Louisiana. 

Widely distributed in Europe, Asia, Africa, and South America. 

18. ZYGNEMA EXCRASSUM Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 209, Pl. 17, Fig. 14. 

Vegetative cells 32-36" x 32-80; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, usually ovoid, rarely globose 
(40-)50-60 x 50-70(-80)“; median spore wall brown, scrobiculate; 
pits 3-4 in diameter and about the same distance apart; aplanospores 
cylindric-ovoid, nearly filling the sporogenous cells. (PI. III, Fig. 7.) 

United States: Oklahoma; Illinois; Iowa; Mississippi; Alabama. 

19. ZYGNEMA NEOPECTINATUM ‘Transeau 1934. Trans. Amer. 
Micros. Soc. 53, p. 209, Pl. 17, Fig. 7. 

Vegetative cells 40-45 x 40-854; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, ovoid to globose, 45-54" x 
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55-60; median spore wall brown, scrobiculate; pits about 3 in diam- 
erer. (PI.111, Fig. 8.) 

United States: Illinois. 

20. ZYGNEMA GIGANTEUM Randhawa 1936. Proc. Indian Acad. Sct. 
4 p. 241. 

Vegetative cells 40-48 x 56-go; reproduction by zygospores and 
aplanospores; conjugation scalariform; zygospores formed in the con- 
jugating tubes; zygospores ovoid to globose, 48-64 x 56-70; median 
wall yellow-brown, of 2 layers, of which the outer is undulate pitted and 
the inner smooth or granulate. The other 2 walls are transparent. 
Aplanospores cylindric, filling the cells, with walls similar to those of 
the zygospores, 38-48 x 45-72u. (Pl. II, Figs. 9-10.) 

India, Kapurthala State, Punjab, March, 1931. 

This description is modified from the original on the basis of specimens 
kindly sent by Mr. Randhawa. Associated with this species in the original 
collection is an anisogamous species with very peculiar conjugating tubes, in 
that a ring of pectic material surrounds the tube at the point of union. This 
is indicated by Randhawa’s figures. However, there are no ripe spores in 
the material that I have seen and because of the smaller zygospores | believe 
it is a distinct and unnamed species. 

21. ZYGNEMA GEDEANUM Czurda 1932. Sisswasserflora Mittel- 
europa. 9, p. 115, Fig. 118. 

Vegetative cells 13-15 x 32-34; conjugation lateral; zygospores 
formed in the conjugating tubes, ovoid, 22-24 « x 30-324; median spore 
wall blue to blue-black, thick, pitted; pits about ru in diameter. (PI. III, 
Figs. 11-12.) 

Java. 

22. ZYGNEMA CYANOSPORUM Cleve 1868. Nova Acta Reg. Soc. Sci. 
Upsali. 6, p. 28, Pl. 8, Figs. 6-8. 

Vegetative cells about 20-22 x 40-180; conjugation scalariform; 
zygospores formed in the conjugating tubes, globose, rarely quadrate- 
globose, 30-40 in diameter; median spore wall blue, thick, smooth. 

United States: Michigan. 

Greenland; Sweden; Finland; India; South Africa. 

23. ZYGNEMA CZURDAE Randhawa 1936. Proc. Indian Acad. Sci. 
4.10), 230, 

Vegetative cells 20-274 x 30-100, with 2 chromatophores; con- 
jugation lateral and scalariform; spores formed in the tubes; during 
lateral conjugation the intergametangial wall splits and the gametangia 
are connected only by the enlarged tubes; in scalariform conjugation the 
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spores are formed in the tubes; zygospores globose, 30-40 in diameter, 
all walls smooth and light blue in color. (Pl. II, Figs. 13-14.) 

India, Punjab, February, 1931. 

These spores may not be mature and the color may be due to refraction 
of light rather than the presence of a blue pigment. 

24. ZYGNEMA SYNADELPHUM Skuja 1926. Acta Horti Bot. Univ. 
Latviensis. 1, p. 110, Pl. 1, Fig. 2. 

Vegetative cells 17-214 x 34-120; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, ovoid to spheroid, 27-36" x 
34-444; median spore wall blue, of 3 layers, of which the outer is irreg- 
ularly punctate; pits about 1-2 in diameter; suture sometimes prom- 
inent, usually not. Aplanospores cylindric-ovoid, filling the vegetative 
cells, otherwise similar to the zygospores. (Pl. IV, Figs. 1-2.) 

United States: Oklahoma; Texas; Michigan; Ohio; Louisiana; Florida. 

Latvia; China; Africa, Burma. 

In a collection from Alexandria, Louisiana, aplanospores were very 
abundant. In a collection from Florida most of the spores were in the tubes, 
but occasional spores were in the gametangia of both conjugating filaments. 

25. ZYGNEMA TERRESTRE Randhawa 1938. Proc. Indian Acad. Sct. 

8, p. 147, Fig. 29. 
Vegetative cells 18-24" x 36-604; conjugation scalariform, zygo- 

spores in the tubes or extending into the gametangia, subglobose to 
ovoid, 28-38 » x 36-54); median wall blue when mature, brownish when 
immature, punctate with pits 5-1 in diameter 3-5 apart; aplan- 
ospores ovoid to dolioform, formed in the enlarged middle part of the 
cells; the outer wall of the cell adjoining the spore changes to pectic 
compound forming a collar. When mature the aplanospore walls are 
similar to those of the zygospores. Aplanospores are 30-34 x 36-654. 
Some filaments have several of the lowermost cells with disintegrating 
chromatophores beneath the soil surface. (Pl. VII, Figs. 16-18.) 

India, Fyzabad, forming a light green felt on the soil surface of fallow 
fields at the close of the rainy season, late September and October, 1937. 

26. ZYGNEMA COERULEUM Czurda 1932. Sisswasserflora Mittel- 
europa. 9, p. 107, Fig. 107. 

Vegetative cells 24-26 x 40-55 in diameter; conjugation scalar- 
iform; zygospores formed in the conjugating tubes, ovoid to globose, 
32 X 32-354; median spore wall blue, thick, scrobiculate; pits 1.5 in 
diameter, 2 diameters apart. (Pl. IV, Figs. 3-4.) 

Bohemia; South Africa; northern India. 



ZYGNEMA 29 

27. ZYGNEMA GORAKHPORENSE Singh 1938. Jour. Indian Bot. Soc. 

17, p. 370. 
Vegetative cells 23-27 x 66-8314; conjugation scalariform; zygo- 

spores formed in the tubes and extending into the gametangia; zygo- 
spores ovoid to globose, 30-364 x 36-43; median wall blue, scrobic- 
ulate; pits about 4 in diameter and 1-3 apart. 

India, Gorakhpur, October 8, 1936. 

28. ZyGNEMA Majus Czurda 1932. Sésswasserflora Mitteleuropa. 
9, p. 106. Fritsch & Rich. Trans. Roy. Soc. S. Africa, 9, 
p. 50. ‘1g2r. 

Vegetative cells 27-304 x 27-9g0/; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose to ovoid, 33-48u x 
42-504; median spore wall blue, smooth. 

Africa, Transkei Territory. 

29. ZYGNEMA KIANGSIENSE Li 1938. Bull. Fan Mem. Inst. Biol. 

8, p. 94. 
Vegetative cells 32-38 x 36-50; conjugation scalariform; zygo- 

spores formed in the conjugating tubes, ovoid to subglobose, 36-46 x 
44-5814; median spore wall blue, coarsely scrobiculate; pits 3-5 in 
diameter, 4-7 apart. (PI. IV, Fig. 5.) 

China, Kiangsi. 

30. ZYGNEMA RALFSt (Hassall) de Bary 1858. Untersuchungen 
tiber die Familie der Conjugaten, p. 77. 

Vegetative cells 14-20. x 38-80; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, 15-25 x 25-35; median spore 
wall brown, smooth. (PI. IV, Fig. 6.) 

United States: Pennsylvania, Harrisburg (Wolle). 

British Isles and continental Europe. 

31. ZYGNEMA MICROPUNCTATUM Transeau 1934. Trans. Amer. 
Micros: Soc: 33, p. 210, Pl.-17) Fig..13) 

Vegetative cells 14-16 x 24-52; conjugation scalariform; zygo- 
spores formed in the greatly enlarged conjugating tubes, compressed- 
globose, with the longer diameter at right angles to the conjugating 
tube, 28-32 x 36-404; median spore wall yellow-brown, minutely and 
densely punctate. (Pl. IV, Fig. 7.) 

United States: Michigan; Oklahoma. 

32. ZYGNEMA MOMONIENSE W. West 1892. Jour. Linn. Soc. of 
London Bot. 29, p. 114, Pl. 24, Fig. 26. 

Vegetative cells 20-22 » in diameter; conjugation scalariform; zygo- 
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spores formed in the conjugating tubes, compressed-globose, with the 
longer diameter at right angles to the conjugating tubes; 25-27" x 
30-33/; median spore wall [?] brown, smooth. 

Ireland. 

33. ZYGNEMA CIRCUMCARINATUM Czurda 1930. Beth. Bot. Zen- 
tralbl. 47, p. 53, Fig. 15. 

Vegetative cells 20-22 in diameter; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, globose or compressed-globose, 
24/4 to 29 in diameter; median spore wall golden-brown, thick, scro- 
biculate, with pits 2-2.5 in diameter and 1-2, apart; spore wall more 
or less carinate. As the spores mature the tube walls change to pectic 
compounds and form persistent colloidal walls as thick as the spores 
themselves. This often results in separation of the spores from their 
subtending gametangia. Aplanospores similar but smaller, often 
maturing outside the sporogenous cell. (Pl. IV, Figs. 8-9.) 

United States: Texas, Eden, April 13, 1938 (Taft Coll.). 

Bohemia. 

In Handbuch der Pflanzenanatomtie (6, Conjugatae) Czurda discusses 
and figures stages in conjugation, and germination of spores of this species, 
which he had cultivated. 

Exactly similar stages in spore maturation occur in several species of 
Mougeotia (P|. XVII). Note that the spores are also of the compressed type. 

34. ZYGNEMA PAWHUSKAE Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 200, Pl. 21, Fig. 61. 

Vegetative cells 21-24 x 40-60; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, ovoid to compressed-globose, 
extending into the gametangia, 34-48 x 46-65; median spore wall 
seal-brown, of 2 layers, the outer smooth with a distinct equatorial 
suture, the inner densely and minutely verrucose, sometimes reticulate- 
verrucose. During the early stages of conjugation the outer sporangium 
wall is a pectic layer 3-6» in thickness. (PI. IV, Fig. 10.) 

United States: Oklahoma. 

35. ZYGNEMA CARINATUM Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 210, Pl. 17, Fig. 9. 

Vegetative cells 16-18 x 33-364; conjugation scalariform; zygo- 
spores formed in the conjugating tubes, compressed-globose, with the 
longer axis at right angles to the conjugating tube, 23-26" x 29-331; 
median spore wall blue, punctate, and encircled by a prominent suture. 
During development the sporangium wall is encased in a pectic layer 
3-6 in thickness. (PI. IV, Fig. 11.) 

United States: Oklahoma. 
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36. ZYGNEMA STAGNALE (Hassall) Kutzing 1849. Species Algarum, 

Pp. 444- 
Vegetative cells g-12 x 20-50; conjugation scalariform; zygo- 

spores in one of the gametangia; receptive gametangia enlarged on the 
inner side; zygospores globose to subglobose, 14-18 x 14-20; median 
spore wall brown, punctate. 

United States: Massachusetts, North Eastham (Collins Coll.). 

England. 

37. ZYGNEMA SUBTILE Kitzing 1849. Species Algarum, p. 444. 

Vegetative cells 14-20" x 30-851; conjugation scalariform or very 
rarely lateral; zygospores in one of the gametangia; receptive gam- 
etangia greatly enlarged or inflated on the inner side; zygospores ovoid 
to subglobose, 20-29 » x 22-304; median spore wall brown, punctate. 

United States: Illinois. 

Finland; Germany; Bohemia. 

This is possibly the species figured by G. S. West (1909) as Z. spon- 
taneum from Yan Yean Reservoir, Australia. In a collection from Calhoun, 
Illinois, in a filament of 35 cells there were 11 gametangia with scalariform 
conjugation, 2 pairs conjugating laterally, and 20 vegetative cells scattered 
among them. 

38. ZYGNEMA CYLINDROSPERMUM (W. & G. S. West) Krieger 1941. 
Zygnemales. Rabenhorst’s Kryptogamenflora. 13, p. 260. 

Vegetative cells 15-18» in diameter; conjugation scalariform; zygo- 
spores formed in one of the gametangia; receptive gametangia cylindric 
or slightly enlarged; zygospores ovoid, 15-19 x 23-54; median spore 
wall brown, punctate. (PI. IV, Fig. 16.) 

Shetlands (Loch Asta); Wales (Wittrock and Nordstedt No. 750); 
Cape Colony (Stephens Coll.). 

39. ZYGNEMA YUNNANENSE Li 1940. Bull. Fan Mem. Inst. Biol. 
10, p. 63. 

Vegetative cells 16-18 x 50-104; conjugation lateral; receptive 
gametangia more or less enlarged; zygospores globose to ovoid, 32-40 
x 38-48; median wall thick, deeply scrobiculate, with pits 3-4.5 in 
diameter, 2-34 apart, yellow at maturity. 

China, Yiinnan, October 1, 1938. 

40. ZYGNEMA EXTENUE Jao 1935. Sinensia. 6, p. 568, Pl. 1, Fig. 8. 

Vegetative cells 19-25 x 32-48; conjugation scalariform and 
sometimes :lateral; receptive gametangia more or less enlarged; zygo- 
spores subglobose to. ovoid, 23-32 x 26-39; median spore wall scro- 
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biculate; pits 4.5-6.5 in diameter and 2-3, apart, yellow-brown at 
maturity. (Pl. IV, Fig. 12.) 

China, Szechwan. 

41. ZYGNEMA THOLOSPORUM Magnus & Wille 1884. Sydamerica 
Algflora, p. 33, Pl. 1, Figs. 49-52. 

Vegetative cells 20 x 20-40; conjugation scalariform; zygospores 
in one of the gametangia; receptive gametangia inflated; zygospores 
globose, 36 in diameter; median spore wall brown, with numerous 
circular prominences (umbonate). (PI. IV, Fig. 13.) 

Uruguay, Montevideo. 

42. ZYGNEMA TENUE Kutzing 1849. Species Algarum, p. 445. 
Vegetative cells 18-24 x 20-70; conjugation scalariform; zygo- 

spores in one of the gametangia; receptive gametangia greatly enlarged 
or inflated toward the middle; zygospores globose to ovoid, often some- 
what compressed, 25-30 x 25-40/4; median spore wall brown, scrobic- 
ulate; pits 2-3 in diameter, 3-4» apart. (Pl. IV, Figs. 14-15.) 

United States: Illinois; Oklahoma. 

Europe, widely reported; North and South Africa; China; Ceylon. 

43. ZYGNEMA LEIOSPERMUM de Bary 1858. Untersuchungen tiber 
die Familie der Conjugaten, p. 77, Pl. 1, Figs. 7-14. 

Vegetative cells 20-244 x 20-40; conjugation scalariform; zygo- 
spores in one of the greatly enlarged or inflated gametangia; zygospores 
globose to ovoid, 23-30 x 23-324; median spore wall brown, smooth; 
aplanospores similar, but smaller in diameter. 

United States: Minnesota and Illinois to the east coast. 

Greenland; Iceland; British Isles; continental Europe. 

44. ZYGNEMA HAUSMANNII (De Notaris) Czurda 1932. Sisswasser- 
flora Mitteleuropa. 9, p. 121, Fig. 125. 

Vegetative cells 21-23 x 34-72; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia enlarged mostly 
on the inner side; zygospores globose or slightly compressed, 32-34" x 
28-34); median spore wall yellow-brown, pitted; pits 7-9» in diam- 
eter; equatorial suture distinct. (Pl. IV, Figs. 17-18.) 

Austria; northern Italy; southern Australia. 

45. ZYGNEMA SUBSTELLINUM Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 212, Pl. 17, Fig. ro. 

Vegetative cells 22-24 x 50-70"; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia greatly enlarged, 
becoming nearly globose; zygospores globose, filling or nearly filling 
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the gametangia, 42-46. in diameter; median spore wall yellow-brown, 
scrobiculate; pits 3 in diameter. (PI. V, Fig. 1.) 

United States: Oklahoma, Bartlesville, April 25, 1932. 

This species is remarkable for the large size of the zygospores as com- 
pared with the size of the vegetative cells. 

46. ZYGNEMA LUTEOSPORUM Czurda 1932. Séisswasserflora Mittel- 
europa. 9, p. 122, Fig. 225. 

Vegetative cells 22-24 x 45-80/4; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
slightly enlarged; zygospores ovoid, 26. x 38»; median spore wall 
yellow, thick, scrobiculate, with pits widely spaced. (Pl. V, Fig. 2.) 

Bohemia. 

47. ZYGNEMA FLAVUM Taft 1946. Trans. Amer. Micros. Soc. 65, 
p- 24. 

Vegetative cells 22-274 x 48-68; conjugation scalariform; zygo- 
spores formed in one of the gametangia; receptive gametangia cylindric 
or slightly enlarged; zygospores cylindric-ovoid to ovoid, 24-29" x 
35-5144; outer spore wall thin and smooth; median spore wall of 2 
layers, the outer thick and smooth, the inner irregularly verrucose; both 
layers light yellow; innermost spore wall thin, smooth. (Pl. V, Fig. 3.) 

United States: Texas, Eden, April 13, 1938. In this collection some of 
the vegetative cells contained 4 chromatophores. 

48. ZYGNEMA CALOSPORUM Jao 1935. Sznensia. 6, p. 568, Pl. 1, 
Pig7. 

Vegetative cells 23-26 x 16-48; conjugation scalariform; recep- 
tive gametangia shortened and greatly enlarged; zygospores globose to 
subglobose, 29-35 X 32-3543 median spore wall densely scrobiculate; 
pits 1.5-2.5u in diameter, 1-1.54 apart, yellowish-brown at maturity. 
(PIV, Fig. 4.) 

China, Szechwan. 

Differs from Z. substellinum Taft in greater diameter of the vegetative 
cells and smaller spores; from Z. vaucherii in shorter vegetative and repro- 
ductive cells, and in denser scrobiculations of the median spore wall. 

49. ZYGNEMA vaucHERU Agardh 1824. Systema Algarum, p. 77. 

Vegetative cells 24-284 x 50-180; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia gradually or 
abruptly inflated toward the middle; zygospores ovoid, 24-36 x 26-45 13 
median spore wall brown, scrobiculate; pits 2-3 in diameter. (Pl. V, 
Hig. 5.) 
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United States: Illinois; Indiana; Ohio; Massachusetts. 

Widely reported from Europe. 

50. ZYGNEMA NORMANI Taft 1934. Trans. Amer. Micros. Soc. 53, 
p. 253; Pl. ‘17, Pig, 32: 

Vegetative cells 24-284 x 30-73; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia greatly inflated 
on the conjugating side; zygospores globose or subglobose, 36-46 x 
35-45; median spore wall yellow-brown, scrobiculate; pits 3-4 in 
diameter, 2.5-4 apart. (Pl. V, Fig. 6.) 

United States: Oklahoma. 

India. 

51. ZYGNEMA INSIGNISPORUM Couch 1944. Ohio Jour. Sct. 44, 
p- 277. 

Vegetative cells 24-28 x 39-71; conjugation scalariform; recep- 
tive gametangia inflated on the conjugating side; zygospores globose to 
ovoid, 32-35 X 32-35/4; outer wall of 2 colorless layers, of which the 
outermost is smooth, the inner scrobiculate, with pits 4-5 in diameter 
and about 7 apart; median wall punctate, yellow. 

United States: Arkansas. 

52. ZYGNEMA VAGINATUM Klebs 1886. Untersuch. Bot. Inst. Tii- 
bingen. 2, p. 135, Pl. 3, Fig. 13. Notarisia. 1, pp. 340-41. 
1886. 

Vegetative cells 25-27 x 37-75; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia slightly en- 
larged; zygospores globose to ovoid, diameter about 28; median spore 
wall brown, verrucose-tuberculate. 

Germany; Austria. 

Czurda (1932) and Krieger (1941) described this species as having 
scrobiculate median spore walls. No reason for the change from the 
original description is given. 

53. ZYGNEMA SUBCRUCIATUM Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 212. 

Vegetative cells 24-30 x 26-60; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
enlarged, mostly on the inner side; zygospores globose to ovoid, 25-32 
x 28-40; median spore wall brown, finely scrobiculate. (Pl. V, Fig. 7.) 

United States: Oklahoma; Texas; Arkansas; Louisiana; Illinois; Ohio. 

France; Norway; Sweden; China. 
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54. ZYGNEMA GERMANICUM Czurda 1932. Sésswasserflora Mittel- 
europa. 9, p. 125, Fig. 129. 

Vegetative cells 26-28 x 30-36; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia greatly enlarged 
or inflated; zygospores globose or compressed-globose, 36-38 ». x 36-45 #3 
median spore wall brown, thick, pitted; pits 6-7 in diameter. (Pl. V, 
Figs. 8-9.) 

Germany; Czechoslovakia. 

55. ZYGNEMA INSIGNE (Hassall) Kutzing 1849. Species Algarum, 

P: 444- 
Vegetative cells 26-32. x 26-60; conjugation scalariform or lat- 

eral; zygospores in one of the gametangia; receptive gametangia cylin- 
dric or enlarged; zygospores globose or subglobose, 27-33 x 27-35; 
median spore wall yellow-brown, smooth; aplanospores 28-33, ovoid 
to cylindric-ovoid, otherwise similar. (Pl. V, Figs. 10-12.) 

United States: California to Massachusetts and New Jersey. 
Widely reported from Europe, Australia, South America, and China. 

Many of the records of this species are based on specimens with imma- 
ture, colorless spores. These specimens should not have been named. 

56. ZYGNEMA FANICUM Li 1934. Trans. Amer. Micros. Soc. 53, 
p. 212, Pl. 18, Figs. 17-19. 

Vegetative cells 28-334 x 28-80; conjugation usually scalariform, 
sometimes lateral; zygospores in one of the gametangia; receptive gam- 
etangia cylindric or enlarged; zygospores globose to ovoid, 30-36 x 
34-42; median spore wall yellow, sharply pitted; pits 4-7" in diam- 
eter, 2-3 apart, each with a distinct, raised margin; aplanospores 
similar to zygospores. (PI. V, Figs. 13-14.) 

China, Hupeh, Kiangsi, Anhwei, Szechwan, Shantung. 

57. ZYGNEMA SUBFANICUM Jao 1940. Sinensia. 11, p. 295, Pl. 4, 
Fig. 1. 

Vegetative cells 24-26 x 30-65, with 2 stellate chromatophores; 
conjugation scalariform; spores formed in one of the gametangia; re- 
ceptive gametangia enlarged on the conjugating side; zygospores glo- 
bose to subglobose, 29-35 4 in diameter; median wall pitted; pits 7-8» 
in diameter, 1.8-2.7 apart, yellow-brown in color. (Pl. V, Fig. 15.) 

China, Hunan. 

58. ZYGNEMA TRANSEAUIANUM G. C. Couch 1944. Ohio Jour. Sci. 

44, p. 27. 
Vegetative cells 30-32 x 20-60/4; conjugation scalariform; recep- 

tive gametangia enlarged or slightly inflated on the conjugating side; 
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zygospores globose to ovoid, 25-35 x 33-40“, somewhat compressed; 
median spore wall yellow-brown, reticulate, with large irregular pits 
7-12 |4 across. 

United States: Arkansas, Boston Mountains. 

59. ZYGNEMA STELLINUM (Vaucher) Agardh 1824. Systema Al- 
garum, p. 77. 

Vegetative cells 28-38 4 x 27-100”; conjugation scalariform, rarely 
lateral between occasional pairs of cells; zygospores in one of the gam- 
etangia; receptive gametangia inflated especially on the conjugating 
side; zygospores ovoid, 30-424 x 35-48(-57)#; median spore wall yel- 
low-brown, thick, scrobiculate; pits 3-4 in diameter, 3-4 apart; 
aplanospores common, usually cylindric, very rarely globose, the for- 
mer filling the sporogenous cells, the latter occupying the middle of the 
cells; spore walls similar to those of the zygospores. (Pl. I, Fig. 8; 
Pl. V, Fig. 16; and Pl. VI, Fig. 1.) 

United States: Washington and California eastward, very common in 
the central and eastern states. 

Canada; Greenland; Europe; Asia; South America; North Africa. 

60. ZYGNEMA CRUCIATUM (Vaucher) Agardh 1817. Synopsis Al- 
garum, p. 102. 

Vegetative cells 30-36 x 30-60; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
enlarged; zygospores globose to ovoid, 30-384 x 32-40“; median spore 
wall brown, scrobiculate; pits 1.5-2 in diameter, 3-5 apart; aplan- 
ospores short, cylindric-ovoid, 30-35 x 30-60,, filling the vegetative 
cells, otherwise similar to the zygospores. (Pl. I, Fig. 9.) 

United States: Oklahoma; Iowa; Illinois; Massachusetts south to Mis- 
sissippi and Florida. 

Reported from all the continents. 

61. ZYGNEMA CYLINDROSPORUM Czurda 1932. Stisswasserflora Mit- 
teleuropa. 9, p. 122, Fig. 126. 

Vegetative cells 31-364 x 60-80”; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
enlarged; zygospores short cylindric-ovoid to globose, 36-42 4 x 42-60 1; 
median spore wall yellow-brown, scrobiculate; pits about 1.5-2” in 
diameter, 3-5/4 apart; suture obliquely encircling the smaller circum- 
ference of the spore. (PI. VI, Fig. 2.) 

Macedonia; northern India; South Africa. 

62. ZYGNEMA BOHEMICUM Czurda 1932. Sésswasserflora Mittel- 
europa. 9, p. 124, Fig. 128. 
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Vegetative cells 31-334 x 45-95; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
enlarged on the conjugating side; zygospores ovoid to cylindric-ovoid, 
32-36. x 42-60"; median spore wall yellow-brown, thick, outwardly 
shallow pitted (visible only in section), and densely and finely verru- 
cose. (Pl. VI, Fig. 3.) 

Czechoslovakia. 

63. ZYGNEMA MIRANDUM Taft 1946. Trans. Amer. Micros. Soc. 
65, p. 24. 

Vegetative cells 28-35 x 32-64; conjugation scalariform; zygo- 
spores formed in one of the gametangia; receptive gametangia greatly 
enlarged on the conjugating side; zygospores compressed-globose to 
ovoid; median wall carinate; spore wall thin and smooth; median spore 
wall yellow-brown, of 2 layers, the outer thick and smooth, the inner 
reticulate, with the thin ridge crests irregularly broken; innermost 
spore wall smooth. (Pl. VI, Fig. 4.) 

United States: Texas, Austin and Fredericksburg, April 22-24, 1938. 

64. ZYGNEMA INCONSPICUUM Czurda 1932. Sisswasserflora Mittel- 
europa. Q, p. 122, Fig. 127. 

Vegetative cells 36-394 x 50-70; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
scarcely enlarged; zygospores ovoid, sometimes extending into the en- 
larged tube, 404 x 50-60; median spore wall brown, pitted; pits 4-5 
in diameter, 4-5 apart. (Pl. VI, Fig. 5.) 

Finland; Manchuria; northern India. 

See also Number 86. 

65. ZYGNEMA NEOCRUCIATUM Transeau 1934. Trans. Amer. Micros. 
S06:,935 p: 212: 

Vegetative cells 40-50 x 30-100; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
slightly enlarged; zygospores globose to cylindric-ovoid, filling the 
gametangia, 40-45 x 40-50; median spore wall brown, scrobiculate; 
pits about 2 in diameter, 3-4 apart; aplanospores common and sim- 
ilar in size, rarely to 80 in length. 

United States: Illinois. Probably included in many records for Z. cru- 
ciatum elsewhere. 

See also Number 86. 

66. ZYGNEMA CRASSIUSCULUM Transeau 1938. Amer. Jour. Bot. 
20,'p.:524, Fig. 2. 

Vegetative cells 52-58 x 52-144; conjugation scalariform; zygo- 
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spores formed in one of the gametangia, compressed-globose to com- 
pressed-ovoid, 54-58 x 54-654 X 47-55; median spore wall brown, of 
2 layers, of which the outer is scrobiculate; pits about 2 in diameter, 
the inner finely and irregularly verrucose. (Pl. VI, Figs. 6-7.) 

Africa, Cape Town (E. L. Stephens Coll.). 

67. ZYGNEMA ATROCOERULEUM W. & G. S. West 1897. Jour. Roy. 
Micros. Soc. London, p. 476. 

Vegetative cells 14-17 x 40-70 in diameter; conjugation scalar- 
iform; zygospores in one of the gametangia; receptive gametangia en- 
larged or inflated; zygospores globose, 23-26(-29) » in diameter; me- 
dian spore wall dark blue, smooth. 

England. 

68. ZYGNEMA CHALYBEOSPERMUM Hansgirg 1888. Hedwigia. 27, 
Pp. 253. 

Vegetative cells 24-27. x 24-84; conjugation scalariform or lat- 
eral; zygospores in one of the gametangia; receptive gametangia cylin- 
dric or enlarged; zygospores globose to ovoid, 30-334 x 30-384; median 
spore wall blue, thick, smooth. (PI. VI, Fig. 8.) 

United States: Illinois, Casey; Michigan (Ackley Coll.). 

Europe; Asia; North Africa. 

69. ZYGNEMA CYANEUM Czurda 1932. Sisswasserflora Mittel- 
europa. 9, p. 127, Fig. 132. 

Vegetative cells 30-32 x 45-60; conjugation scalariform or lat- 
eral; zygospores in one of the gametangia; receptive gametangia cylin- 
dric or slightly enlarged; zygospores globose to cylindric-ovoid, 30-34" 
x 38-45; median spore wall blue, thick, smooth, (PI. VI, Figs. 9-10.) 

Bohemia; India. 

70. ZYGNEMA COLLINSIANUM Transeau 1914. Amer. Jour. Bot. 1, 
p. 280, Pl. 25, Figs. 1-3, 

Vegetative cells 18-25 x 32-80; conjugation scalariform; zygo- 
spores mostly in one of the gametangia, sometimes in one filament, 
sometimes in the other, rarely in conjugating tube, extending into both 
gametangia; receptive gametangia enlarged on the conjugating side; 
zygospores globose to ovoid, sometimes slightly compressed and show- 
ing a distinct equatorial suture, 26-40" x 30-47; median spore wall 
blue at maturity, thick, pitted; pits 4-5 in diameter, 1-2 apart; aplan- 
ospores cylindric-ovoid, 18-24 x 40-76), scattered among the vege- 
tative cells, similar in markings to zygospores. (Pl. VI, Figs. 11-13.) 

United States: Oklahoma; Illinois; Indiana; Kentucky; Alabama. 

Northern India (Randhawa). 
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Named in honor of Frank S. Collins, author of Freshwater Algae of: 
the United States and many contributions to both marine and fresh-water 
algology. 

41. ZYGNEMA MELANOSPORUM Lagerheim 1884. Bot. Zentralbl. 
18) p. 270. 

Vegetative cells 22-27 x 36-100; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
slightly enlarged; zygospores ovoid to cylindric-ovoid, 23-30 x 28-36; 
median spore wall dark blue, finely punctate. 

United States: Ohio, Fayetteville, May, 1934. 
Sweden; North Africa. 

72. ZYGNEMA EXCOMPRESSUM Transeau 1934. Trans. Amer. Micros. 
Soc. 95) p: 213, 

Vegetative cells 23-26 x 32-80; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia cylindric or 
enlarged; zygospores globose to subglobose, more or less compressed in 
the plane of the conjugating tube, 28 x 28-364; median spore wall 
blue, carinate, scrobiculate; pits 2.5-3 in diameter and about the same 
distance apart. (Pl. VI, Fig. 14.) 

United States: Oklahoma, Medford, April 26, 1932 (Taft Coll.). 
Bohemia. 

73. ZYGNEMA PELIOSPoRUM Wittrock 1868. Bot. Noztiser. p. 190. 
Vegetative cells 23-30 x 24-80; conjugation scalariform; zygo- 

spores in one of the gametangia; receptive gametangia enlarged, or in- 
flated on the conjugating side; zygospores globose to ovoid, slightly 
compressed, 28-36 x 28-46; median spore wall blue, finely scrobic- 
ulate or punctate, with pits 1-2 in diameter, spaced 2-3 apart; equa- 
torial suture usually distinct, sometimes prominent; aplanospores cylin- 
dric-ovoid, smaller and with similar markings. (Pl. VI, Fig. 17.) 

United States: California; Colorado; Texas; Indiana; Alabama. 

Sweden; Hungary; Spain; France; Norway; Finland; China. 

74. ZYGNEMA AZUREUM Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 214, Pl. 17, Fig. 3. 

Vegetative cells 26-29" x 46-66; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia slightly to 
greatly enlarged; zygospores ovoid to cylindric-ovoid, 27-33 u x 33-504; 
median spore wall blue, finely punctate. (Pl. VI, Fig. 15.) 

United States: Oklahoma; Illinois. 

75. ZYGNEMA CARINTHIACUM Beck 1929. Archiv f. Protist. 66, p. 1. 
Vegetative cells 25-30" x 25-100; conjugation scalariform; zygo- 
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spores in one of the gametangia; receptive gametangia much enlarged; 
zygospores globose to ovoid, 32-45 4 x 36-524; median spore wall blue, 
scrobiculate; pits 3-4 in diameter, 3-5 apart. (Pl. VI, Fig. 16.) 

United States: Oklahoma; Texas; Mississippi; Ohio; Florida. 

Austria; China. 

Forms with the same vegetative characters, but with smaller spores, 
have been collected in Ohio and Oklahoma. 

76. ZYGNEMA PAWNEANUM Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 214, Pl. 18, Fig: 26. 

Vegetative cells 26-28 x 33-88; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia greatly enlarged 
on the inner side; zygospores globose, subglobose, or rarely ovoid, 
36-46 4 x 36-48"; median spore wall blue when mature, pitted; pits 
7-11. in diameter, 2-34 apart. (Pl. VII, Fig. 1.) 

United States: Oklahoma; Louisiana (Taft Coll.); Ohio; Florida (J. D. 
Smith Coll.). 

In the Ohio collection some of the spores were distinctly tricarinate. 
The pits may be round or somewhat angular depending upon the height of 
the ridges between the pits. 

77, ZYGNEMA ORNATUM (Li) Transeau 1934. Ohio Jour. Sci. 34, 
p. 420. Li. Ohio Jour. Sci. 33, p. 153, Pl. 1, Figs. g-10. 1933. 

Vegetative cells 27-32 x 34-96; conjugation scalariform; zygo- 
spores in one of the gametangia; receptive gametangia enlarged on the 
inner side, or cylindric; zygospores globose, subglobose to ovoid, 28-38 « 
X 32-38); median spore wall blue, pitted; pits about 6 in diameter 
and about 2 apart. (Pl. VII, Fig. 2.) 

United States: Oklahoma; Louisiana; Mississippi; Alabama. 

China, Nanking (L. C. Li Coll.). 

78. ZYGNEMA EXCOMMUNE Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 213. Czurda. Sésswasserflora Mitteleuropa. 
p- 119 (as Z. commune). 

Vegetative cells 30-32 x 55-90; conjugation scalariform; zygo- 
spores formed in one of the gametangia; receptive gametangia greatly 
enlarged on the conjugating side; zygospores globose to ovoid, 4o# x 
50/4; median spore wall blue, thick, scrobiculate; pits about 2.5“ in 
diameter, about 4 apart, according to the figure. (Pl. VI, Fig. 3.) 

Bohemia. 

79. ZYGNEMA CATENATUM Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 213. 

Vegetative cells 30-36 x 35-80; conjugation scalariform; zygo- 
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spores in one of the gametangia; receptive gametangia slightly enlarged 
on the conjugating side; zygospores globose to ovoid, slightly com- 
pressed, 30-364 x 30-46"; median spore wall blue, scrobiculate; pits 
I.5-2 in diameter, 2-4 apart; aplanospores similar, 30-34 x 30-80}, 
filling the cells. 

United States: Illinois. 

SPECIES REPRODUCING BY APLANOSPORES 

80. ZYGNEMA FRIGIDUM Taft 1934. Trans. Amer. Micros. Soc. 53, 
p 214, Pl 27; Fig: 11. 

Vegetative cells 21-234 x 29-834; conjugation unknown; reproduc- 
tion by aplanospores, cylindric to tumid-cylindric with rounded ends, 
22-24 x 24-44; median spore wall blue, scrobiculate; pits 1.5-2m in 
diameter, 3-4 apart. (Pl. 1, Fig. 6.) 

United States: Oklahoma; Texas. 

81. ZYGNEMA SPONTANEUM Nordstedt 1878. De Algis et Characeis 
Sandwicensibus, p. 17, Pl. 1, Figs. 23-24. 

Vegetative cells 16-22 x 28-90; reproduction by aplanospores 
only; aplanospores ovoid to cylindric-ovoid, 18-22 x 22-324; median 
spore wall brown, scrobiculate; pits about 2 in diameter, 3-5 apart. 
(Pl. VII, Figs. 5-7.) 

Hawaii; South Africa (E. Stephens Coll.); Java (Czurda); China (Jao). 

At all the above stations this species produced only aplanospores. The 
illustrations, published by G. S. West (1909) under this name, showing 
scalariform conjugations are better illustrations of Z. subtle than of this 
species. Nordstedt’s original collection from Hawaii had cell diameters of 
16-18 u; the South African material, 18-20; and the Szechwan specimens, 
19-22 

82. ZYGNEMA CYLINDRICUM Transeau 1915. Ohio Jour. Sci. 16, 
p..22. 

Vegetative cells 28-334 x 28-664; conjugation unknown; repro- 
duction by akinetes and aplanospores; aplanospores cylindric to tumid- 
cylindric, filling the cell, 30-33 x 24-54; median spore wall brown, 
scrobiculate; pits about 3 in diameter; suture irregular. (Pl. VII, 
Fig. 9.) 

United States: Illinois; Indiana; Kentucky; Ohio. Common and gen- 
erally distributed in April and May. 

South America, south Chile. 

83. ZYGNEMA STERILE Transeau 1934. Trans. Amer. Micros. Soc. 
53, p. 212. 

Vegetative cells 44-54 x 22-69 with heavy cell walls, often with 
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an outer pectic layer 6-15 in thickness; conjugation unknown; repro- 
duction by akinetes; akinetes heavy-walled, completely filling the cells, 
brown at maturity, often distinctly colligate. (Pl. VII, Fig. 11.) 

United States: Prairie regions of Oklahoma; Texas; Wisconsin; Mich- 
igan; Illinois; Indiana; Ohio. Not uncommon. 

Greece (Skuja, 1937); Asia Minor (Skuja, 1932). 

The brown color of the akinetes apparently results from chemical 
changes in the protoplasts and chromatophores. I have had this alga in 
cultivation during 2 successive years. It grew well, produced akinetes, which 
germinated and produced new filaments. During a 5 year period near 
Columbus, Ohio, it grew abundantly in a pond, but produced no spores, 

84. ZYGNEMA QUADRANGULATUM Jao 1940. Sinensia. 11, p. 294, 
Pl: 4; Fig. 3; 

Vegetative cells 24-27 x 25-100, with 2 stellate chromatophores; 
reproduction by aplanospores only; aplanospores cylindric-ovoid, 
25-29" x 20-284; median spore wall dark blue, smooth, lamellate. 
(Pl. VII, Fig. 14.) 

China, Hunan. 

85. ZYGNEMA HYPNosPoRUM Rich 1935. Trans. Roy. Soc. S. Africa. 
23, p. 125. 

Vegetative cells about 33 in diameter, with 2 large stellate chro- 
matophores; reproduction by aplanospores only; aplanospores cylindric- 
ovoid, 34 x 34-70; median wall scrobiculate, blue. (Pl. VII, Fig. 12.) 

Africa, South Rhodesia, July 3, 1930 (Stephens Coll.). 

86. ZYGNEMA scHWaBEI Krieger 1941. Zygnemales. Rabenhorst’s 
Kryptogamenflora. 13, p. 261. 

Vegetative cells 17-20 x 36-71; reproduction by aplanospores 
only; spores cylindric filling the cells, 19-21“ x 37-70; median spore 
wall thick yellow-brown, scrobiculate, pits 1-3 in diameter and 2-64 
apart, with several irregular sutures. (Pl. VII, Fig. 10.) 

South America, southern Chile. 

87. ZYGNEMA BORZAE Krieger 1941. Zygnemales. Rabenhorst’s 
Kryptogamenflora. 13, p. 264. 

Vegetative cells 24-26 x 18-55; reproduction by aplanospores 
only; aplanospores cylindric filling the sporangium wall, 14-27" x 
18-544; median wall thick, blue, punctate with irregular elongate and 
variously curved pits 0.5 x 1-2 in size. (Pl. VII, Fig. 4.) 

Rumania, Transylvanian Alps at 6,000 feet, attached to stones in 
streams, 
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88. ZYGNEMA SUBCYLINDRICUM Krieger 1941. Zygnemales. Raben- 
horst’s Kryptogamenflora. 13, p. 262. 

Vegetative cells 28-35 x 54-71; reproduction by aplanospores 
only; spores cylindric filling the cells, 29-334 x 55-70; median wall 
brown, granulose and with shallow pits, and 1-2 irregular sutures. 
eel, VII, Fig. 13.) 

Germany; Bohemia. 

This is the Z. cylindricum figured by Czurda. It differs from Z. cylin- 
dricum Transeau in the granulose markings on the spore wall. 

89. ZYGNEMA IRREGULARE Krieger 1941. Zygnemales. Rabenhorst’s 
Kryptogamenflora. 13, p. 263. 

Vegetative cells 40-42" x 68-82; reproduction by aplanospores 
only; spores cylindric-ovoid with very heavy walls; median wall brown, 
outwardly finely verrucose, with irregularly and widely separated pits 
3-6 in diameter and 4-26u apart. (PI. VII, Fig. 8.) 

Germany, Mark Brandenburg. 

SPECIES NOT IN PROPER SEQUENCE 

go. ZYGNEMA MUCIGENUM Randhawa 1938. Proc. Indian Acad. 
Sci. 8, p. 141, Fig. 25. 

Vegetative cells 12-14 x 50-100; conjugation both lateral and 
scalariform; zygospores in one of the gametangia, which is enlarged 
near the spore; zygospores compressed-globose, 20-224 x 30-364; me- 
dian spore wall dark blue-green, with scattered punctations; pits 1-1.5 4 
in diameter, 3-4 apart. (Pl. XLI, Figs. 6-7.) 

India, Fyzabad district, December 15, 1937. 

Should be placed near Number 68. 

gt. ZYGNEMA GANGETICUM Rao 1937. Jour. Indian Bot. Soc. 16, 
Pp. 270: 

Vegetative cells 16-20 x 40-60; conjugation scalariform and lat- 
eral, zygospores formed in the conjugating tubes and extending into 
the gametangia; zygospores globose to ovoid, 30-36 x 30-45“; median 
spore wall yellow-brown and smooth. 

India, United Provinces, Ganges. 

Should be near Number 3. 

g2. ZYGNEMA KWANGTUNGENSE Ley 1944. Simensia. 15, p. 97. 
Vegetative cells 38-42 x 25-75; conjugation scalariform; recep- 

tive gametangia slightly inflated; zygospores globose or subglobose, 
slightly compressed, 44-61 4 x 39-72; outer spore wall smooth, trans- 
parent; median wall 7-11 thick, lamellate and foveolate; pits very 
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irregular in form and diameter, 1.8-6.5, 1.8-7.2» apart, brown at 
maturity. (Pl. VII, Fig. 15.) 

China, rice fields, Tong-Kau, North Kwangtung, March 20, 1942. 

Should be near Number 61. 

93. ZYGNEMA ELLIPSOIDEUM Jao 1947. Bot. Bull. Acad. Sinica. 1, 

Pp- 97- 
Vegetative cells 20-22 x 25-40; conjugation unknown; aplan- 

ospores ellipsoid, with somewhat pointed ends, 15-20 x 22-25(-30) 4; 
median spore wall yellow-brown, scrobiculate; sporiferous cells cylin- 
dric, or somewhat inflated on one side. 

China, Kwangsi, Suijen, May 31, 1938; fairly common in rice fields. 

This is the first species with ellipsoid spores to be described. 

Fic. A.—Zygnema ellipsoideum aplanospores and sporangia. Fics. B. and C.— 
Zygnema mirificum aplanospores, immature and mature. Both figures after Jao. 

94. ZYGNEMA MIRIFICUM Jao 1947. Bot. Bull. Acad. Sinica. 1, p. 97. 
Vegetative cells 15-18 x 25-634; conjugation unknown; outer 

aplanospore wall similar in shape and just inside the dolioform sporan- 
gium wall, 22-30» x 30-60 the median wall varies from ellipsoid to 
ovoid in the bulge of the outer wall, 20-30" x 25-30. The space be- 
tween the 2 walls is filled with yellowish colloidal material. The 
median wall is irregularly and minutely scrobiculate, yellow-brown in 
color. 

China, Kwangsi, Suijen, June 17, 1938; in rice fields, very common. 
This is a new type of Zygnema spore, with a colloidal layer between the 

outer and median walls, and the 2 walls not of the same form. It is probable, 
however, that the “granulose” surfaces of the median walls of certain other 
species result from the coagulation of a preceding colloidal layer. 

g5. ZYGNEMA KHANNAE Skuja 1949. Nova Acta Soc. Sci. Upsali. 
Ser. 4, 14, p. gg. Pl. 22, Figs. 6-7. 

Vegetative cells 24-28 » x 30-70", conjugation unknown; reproduc- 
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Fics. D and E.—Zygnema khannae aplanospores with outer wall cylindric, and 
median wall ellipsoid or ovoid. After Skuja. 

tion by aplanospores, the outer wall of which is cylindric, just inside the 
sporangium wall, densely punctate; the median wall, formed after con- 
traction, varies from ellipsoid to ovoid, 22-254 x 25-46, yellow-brown 
with shallow irregular pits 1.5-5 in diameter. 

Burma, near Rangoon, 1936. (L. P. Khanna Coll.). 
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CHAPTER THREE 

THE GENUS ZYGNEMOPSIS (SKUJA) TRANSEAU 1934 

The vegetative filaments of the 24 species here classified are 
usually indistinguishable from those of Zygnema. They may have 
a thin, or a thick, pectic sheath and they have been found floating 
in ponds, ditches, and slow flowing streams, not infrequently 
associated with other species of Zygnemataceae. 

At the beginning of the reproductive phase, however, they 
may be distinguished by the partial replacement of the usual cell 

contents by a transparent refractive gel. Whether the cells become 
gametangia, or aplanosporangia, some of them lengthen and suc- 
cessive layers of cellulose are deposited as the protoplast contracts 
to the middle of the cell. At maturity the zygospores have four, 
and the aplanospores two, lamellate solid appendages attached to 
them. As seen in the illustrations, these may be short and stubby, 
or may be very much longer than the original vegetative cell. 

All the 19 zygosporic species have isogamous gametes and 
scalariform conjugation. After the papillae unite in sexual repro- 
duction the tube is exceedingly narrow, but soon broadens in the 
plane of the filaments. The zygospore resulting from fusion of 
the gametes is a compressed, more or less quadrangular pillow- 
shaped, body which may subsequently become lenticular or irreg- 
ular in outline. Both the tube development and spore forms 
resemble those of the quadrangular-spored species of Mougeotia 
more than those of any species of Zygnema. The outer or first- 
formed wall bounds the colloidal gel and is composed of cellulose. 
The median wall is chitinous and in at least one species consists 
of two layers. Not infrequently yellow or brown granules are 
deposited between the outer and median walls and may obscure 
the surface features of the median wall. The innermost wall is 
transparent and thin and can be seen only when the spore is 
crushed. Parthenospores are not infrequent in some collections. 
They have walls similar to those of the zygospores, but are ovoid, 
smaller, and laterally placed in the gametangia. Aplanospores are 
common in 5 of the species. They vary in form from ovoid to 
ellipsoid and have walls similar to those of the zygospores. 

49 
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When the zygospores are fully mature, an equatorial suture 
usually can be seen. In many collections the median wall is con- 
tracted inwardly and the surface thrown into ridges. The ridges 
are irregular in position and are not morphological features of the 
wall. They disappear when the spores are treated with dilute 
potassium hydroxide, while morphological features of the wall 
become more distinct. 

The species of Zygnemopsis may be distinguished readily from 
those of Zygnema when in a fruiting condition by the cellulose 
colloid accumulation in the cells, by the initial very narrow con- 
jugating tubes, and by the round or quadrangular pillow-shaped 
spores. They differ from the species of Zygogonium in the form 
of the chromatophores, the absence of cytoplasmic residues in the 
gametangia and sporiferous cells, in the form of the spores, and 
in the stages of tube formation. From the species of Debarya they 
may be distinguished by the Zygnema-like chromatophores; and 
from Hallasia by the absence of aplanospores from which one, 
two, or three sporelings develop. 

Some of the species here classified in the genus Zygnemopsis 
have been previously placed in the genera: Debarya, Mougeotia, 
and Zygnema. 

Key To THE Species oF ZYGNEMOPSIS 

1, Reproducing "by aplanospores.4 s.5...5. +05 + ker ass ces eee 12 
1. Reproducing by zygospores, sometimes aplanospores also..... 3 

2. Diameter vegetative cells mostly less than 8u............ 3 
2. Diameter vegetative cells mostly between 8 and 16p...... 4 
2. Diameter vegetative cells mostly 16” or more..........-. II 

3. Median spore wall punctate, yellow, 
diameter vegetative cells 4-6p........ 1. Z. sthangensts 

3. Median spore wall smooth, golden- 
brown, diameter vegetative cells 6-72 2. Z. orientalis 

3. Median spore wall scrobiculate, yellow, 
diameter vegetative cells 6-8m........ 4. Z. floridana 

4. Shorter axis of zygospores less than 32/..........00+0005 5 
4. Shorter axis of zygospores 32 OF MOFe€..........eeeeeees 8 

5. Diameter vegetative cells mostly less than 12/.............05 6 
5. Diameter vegetative cells mostly more than 12/...........+. 7 

6. Median spore wall smooth, choco- 
late: brow ii) Avs eens venleas 5. Z. minuta 
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6. Median spore wall punctate, yel- 
Fwy -DEOWilte ol ciuigtts bc oe tae Seger 6. Z. desmidioides 

6. Median spore wall punctate, chest- 
ia (leroy), a el eee AE ee 7. Z.columbiana 

6. Median spore wall punctate, yellow 9. Z. tiffaniana 
6. Median spore wall scrobiculate, yel- 

Popmactn Airat Msc Satan Sime 10. Z. sinensis 
6. Median spore wall finely scrobic- 

ulate, yellow-brown .............. 8. Z. americana 

7. Median spore wall scrobiculate, yellow, 
| ECTSHe ae TAR IE Ses Nic 10. Z. sinensis 

7. Median spore wall scrobiculate, yellow- 
BEG PoranUlose:sjc)s ess ck ee tle ses 12. Z. splendens 

8. Median spore wall punctate, or 
Uculanes @ranlose aes ee yaiaials <1: 15. Z. 1yengarit 

8. Median spore wall punctate, choc- 
VENTS 07 (04 CHDLOR OOHEAG Re Ase 17. Z. sphaerospora 

SeMedian spore wall scrabictlate. .sc/3 22. «sec aee son sene oe 9 

g. Zygospores 32-364 x 36-42", golden 
Welow SUG se wadss Kove su ceases 14. Z. stephenstae 

g. Zygospores with shorter axis more than 36...............4. 10 

10. Median spore wall smooth or undu- 
late, yellow-brown, granulose..... 11. Z.indica 

10. Median spore wall deeply scrobic- 
ulate, pits 2-4 angular........... 13. Z. wuchangensts 

10. Median spore wall scrobiculate, pits 
BRP LOMRICULS ER ean natn tlds 16. Z. quadrata 

11. Zygospores 36-52, brown to green... 18. Z.lamellata 
11. Zygospores 24-30 x 30-48, brown... 20. Z. decussata 
11. Zygospores 28-36 x 48-60, brown... 21. Z. spiralis 

12. Vegetative cell diameter 8u or less 3. Z. gracilis 
me Viecettive cell diameter FA 22 flat c5)a8, 4 san ewe one <a a ee 13 
pore Veoetative cell, didtncter, 20-SOyul ies. 54 od cts dae eee 14 

13. 

ey 

13. 

Spores spindle-shaped, median wall 
BERT ER Area ca aon harsh x aca Sid ale idie yet 
Spores ovoid, truncate, median wall 
EVN CUILALC Der NOE day cn reece as Se 
Spores compressed-ovoid, tricarinate. . 
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DeEscrIPTIONS OF SPECIES 

1. ZYGNEMOPSIS SIKANGENSIS Li 1939. Bull. Fan Mem. Inst. Biol., 
Botany. 9, p. 225. 

Vegetative cells 4-6 x 38-68, each with 2, sometimes 4, chro- 
matophores; conjugation scalariform; zygospores quadrangular-ovoid, 
18-224 x 18-22, filling the tube and extending into the gametangia; 
median spore wall yellow and punctate. (Pl. VIII, Figs. 1-2.) 

China, Sikang, Yiinnan. 

2. ZYGNEMOPSIS ORIENTALIS (Carter) Transeau 1944. Ohio Jour. 
Sci. 44, p. 244. Records Bot. Surv. India. 9, p. 281. 1926 
(as Debarya desmidioides var. orientale Carter). 

Vegetative cells 6-7 x 30-67; conjugation scalariform; zygo- 
spores quadrangular, pillow-form, 20-25 on a side, filling the broad 
tubes and dividing the gametangia; median spore wall golden-brown, 
whether smooth or punctate not stated. (Pl. VIII, Figs. 3-5.) 

India, Matiana on the Tibetan road from Simla, altitude 8,500 feet, 
April 30, 1907. 

3. ZYGNEMOPSIS GRACILIS Randhawa 1938. Proc. Indian Acad. Sct. 
8, p. 133, Fig. 18. 

Vegetative cells 6-7 x 40-70; reproduction by aplanospores 
formed in spindle-shaped sporangia, with spores in the median region; 
spores globose to ovoid, about 20» in diameter; color and markings on 
the median wall undetermined. (PI. VIII, Figs. 6-7.) 

India, Makrahi, Fyzabad, U.P., March 12, 1938. 

4. ZYGNEMOPSIS FLORIDANA Transeau 1934. Trans. Amer. Micros. 
Soc. 59, p, 2x5, Pliia8, Fis: 20. 

Vegetative cells 7-8 x 30-40(-50); chromatophores 2, pillow- 
form, each with a pyrenoid; conjugation scalariform; zygospores 
formed in the greatly enlarged conjugating tubes and extending but 
little into the gametangia which lengthen during conjugation to 50-90 #; 
spores ovoid to quadrate-ovoid, 18-25 x 28-30"; median spore wall 
bright yellow, scrobiculate; pits 2-3 in diameter and about the same 
distance apart. (PI. VIII, Figs. 8-9.) 

United States: Florida, Fort Myers, May 25, 1933 (Blaydes Coll.). 

5. ZYGNEMOPSIS MINUTA Randhawa 1937. Proc. Indian Acad. Sci. 
5, p. 312, Fig. 8. 

Vegetative cells 8-12 x 30-70, each with 2 compressed-ovoid 
chromatophores; conjugation scalariform, dissociation occurring dur- 
ing or after conjugation; zygospores globose to quadrate-globose, 
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22-25! X 25-30/4; outer spore wall hyaline; median wall thick, choco- 
late brown, smooth; aplanospores more abundant than zygospores, 
asymmetrically ovoid to globose, sometimes with the 2 ends slightly 
produced, 18-20 x 18-31. (Pl. VHI, Figs. 10-11.) 

United States: Michigan, Douglas Lake region (Taft Coll.). 

India, Fyzabad, U.P., March, 1937. 

6. ZYGNEMopsIs DESMIDIoIDES (W. & G. S. West) Transeau 1934. 

Trans. Amer. Micros. Soc. 53, p. 215, Fig. 25. 

Vegetative cells 8-11 x 19-56/, constricted at the ends; chroma- 
tophore an axial plate with 2 pyrenoids; filaments fragment readily; 

“conjugation between free cells” scalariform; zygospores formed in the 

broad conjugating tubes and extending somewhat into both gam- 
etangia; spores quadrangular with straight, concave, or slightly convex 
sides and rounded angles, 14-18 4 x 18-24; median spore wall golden- 
brown, thick, finely punctate. (Pl. VIL, Figs. 12-14.) 

United States: Wisconsin. 

England; Latvia. 

The statement by West that conjugation takes place between free cells 
is probably incorrect. Fragmentation of filaments occurs during and after 
conjugation in several other species. The filaments of Z. desmidioides have 
a pectic sheath. When conjugation occurs this sheath passes into solution 
and, as the gametangia become distended with pectic compounds, the ends 
become rounded and separate. 

4. ZYGNEMOPSIS COLUMBIANA Transeau 1934. Trans. Amer. M1- 
cros. Soc. 53, p. 215, Figs. 27-29. 

Vegetative cells (8-) 9.5-11.5 x 40-1004, with 2 pillow-shaped 
chromatophores, each with a central pyrenoid; conjugation scalariform; 
zygospores formed in the wide conjugating tubes and extending far 
into each gametangium; spores quadrate-ovoid, 23-32 x 23-34”, with 
angles rounded, produced, or retuse; median spore wall with a prom- 
inent suture, finely punctate, chestnut brown; aplanospores ellipsoid to. 
ovoid, 18-20 x 25-30, otherwise similar. (Pl. VIII, Figs. 15-17.) 

Canada, British Columbia (W. R. Taylor Coll.). 

8. ZYGNEMOPSIS AMERICANA Transeau 1934. Trans. Amer. Micros. 
Soc.93, p.215. 

Vegetative cells g-124 x 27-1004; 2 compressed-ovoid chromato- 
phores; conjugation scalariform; zygospores formed in the broad con- 
jugating tubes and extending far into both gametangia; spores ovoid to 
quadrate-ovoid, 20-40 x 30-40; parthenospores 15-20/ x 20-30}, 
unilaterally ellipsoid with retuse ends; median spore wall minutely 
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scrobiculate, usually hidden by layer of yellow-brown granules between 
the outer and median walls. (Pl. VIII, Figs. 18-21.) 

United States: Michigan, Douglas Lake region; Wisconsin, Madison. 

Canada, Ontario (A. B. Klugh Coll.). 

g. ZYGNEMOPSIS TIFFANIANA Transeau 1944. Ohio Jour. Sci. 44, 
p- 244. Formerly listed as Debarya cruciata and Z. cruciata 
Price (1911). 

Vegetative cells 10-12 «4 x 30-60; chromatophore with 2 pyrenoids; 
conjugation scalariform; zygospores formed in the broad conjugating 
tubes and extending into both gametangia; spores quadrangular with 
concave or rarely straight sides, angles produced or slightly concave, 
20-24 x 28-324; median spore wall yellow, punctate. (Pl. VIII, 
Figs. 22-23.) 

United States: Florida (Tiffany Coll.); Oklahoma (Taft Coll.). 

Canada, British Columbia (Wailes Coll.). 

Named for Hanford L. Tiffany of Northwestern University, author of 
The Oedogoniaceae and Algae, the Grass of many Waters. 

In 1932 there was but one incompletely described species with approx- 
imately these dimensions. Now there are several with mature spores and 
it is impossible to say which species Price had in 1g11. The American col- 
lections are clearly representatives of a single species, and not necessarily 
sg 4 ” . cruciata. 

10. ZYGNEMOPSIS SINENSIS Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 215, Fig. 22. 

Vegetative cells 10-134 x 29-72, with 2 more or less elongate, 
stellate chromatophores; conjugation scalariform; zygospores formed 
in the broad conjugating tubes and extending far into both gametangia; 
spores quadrate-ovoid, 29-324 x 29-36; median spore wall yellow, 
scrobiculate; pits 2-2.5 in diameter, 2.5-3 apart. (Pl. VIII, Fig. 24.) 

China, Wuchang, Hupeh (Li Coll.). 

11. ZYGNEMopPsIs INDICA Randhawa 1937. Proc. Indian Acad. Sci. 
5, p. 297, Fig. 1. Also as Ghosella indica. 1934. 

Vegetative cells 10-15 x 50-75, with 2 rounded or stellate chro- 
matophores, each with a central pyrenoid; reproduction by zygospores, 
parthenospores, and aplanospores; conjugation scalariform; zygospores 
compressed-quadrangular-ovoid or compressed-globose, 34-46 x 40- 
534; median wall yellow-brown, smooth or undulate, with abundant 
granules between the outer and median walls; aplanospores and par- 
thenospores with similar walls, 20-26 x 40-46, in sporangia to 80h 
in length. (Pl. VIII, Figs. 26-27.) 

India, Punjab near Hamira, February to April, 1930. 
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12. ZYGNEMOPSIS SPLENDENS Randhawa 1937. Proc. Indian Acad. 
Sct. 5, p. 297, Fig. 2. 

Vegetative cells 12-15 x 30-42, with 2 more or less rounded 
chromatophores; conjugation scalariform; zygospores varying from 
compressed-ovoid to quadrangular-ovoid, 26-30" x 40-50; outer wall 
blue, median wall yellow-brown, scrobiculate with pits 1-2 in diam- 
eter; often a layer of brownish granules between the outer and median 
walls. (Pl. VIII, Fig. 25.) 

India, Fyzabad, U.P., January to March, 1937. 

13. ZYGNEMOPSIS WUCHANGENSIS Li 1937. Bull. Fan Mem. Inst. 
Biol., Botany. 8, p. 18. 

Vegetative cells 12-15 x 32-84, each with 2 stellate chromato- 
phores; conjugation scalariform; zygospores quadrangular-ovoid, 
36-56" x 42-64 x 28-35 in thickness; median spore wall yellow, 
angularly scrobiculate, with very deep distinct pits, 2-4 in diameter, 
and with a distinct suture. (Pl. VIII, Figs. 28-29.) 

China, Wuchang, Hupeh. 

14. ZYGNEMOPSIS STEPHENSIAE Transeau 1934. Trans. Amer. 
Micros. Soc. 53, p. 215, Fig. 21. 

Vegetative cells 12-154 x 36-60, with 2 more or less stellate chro- 
matophores; conjugation scalariform; zygospores formed in the greatly 
enlarged conjugating tubes and extending into both gametangia, which 
are otherwise filled with pectic-cellulose material; spores quadrately 
ovoid, 32-364 x 36-42; with angles rounded or truncate, and sides 
straight or concave; median spore wall yellow, irregularly scrobiculate, 
pits about 2-4 in size. (Pl. IX, Fig. 1.) 

South Africa, Cape Colony (Stephens Coll.). 

15. ZYGNEMOPSIS IYENGARII Randhawa 1937. Proc. Indian Acad. 
Sci. 5, pp. 306-8, Figs. 5-6. 

Vegetative cells 12-16 x 60-120, with 2 more or less rounded 
chromatophores in each cell; conjugation scalariform; zygospores 
formed in the greatly distended tube and extending into the gam- 
etangia; zygospores compressed-globose to ovoid, 38-54 in diameter, 
with a thick outer blue wall, a smooth or undulate yellow-brown 
median wall, which is variously wrinkled by unequal contraction; with 
a few or many granules between the walls; aplanospores ovoid to 
spindle-shaped, 24-28, in diameter, with similar walls. (Pl. IX, 
Figs. 2-3.) 

India, Fyzabad, U.P., January, 1937. 
On shrunken spores there are ridges, variously disposed, which disap- 

pear when a dilute potassium hydroxide solution is applied. 
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16. ZYGNEMOPSIS QUADRATA Jao 1935. Sinensia. 6, p. 573, Pl. 2, 
Figs. 26-30. 

Vegetative cells 13-16 x 29-71 4; 2 (rarely 3 or 4) chromatophores; 
conjugation scalariform; fertile cells slightly geniculate; zygospores in 
the conjugating tubes often extending into the gametangia; zygospores 
compressed-ovoid to quadrangular-ovoid, 38-48 x 45-60" x 29-32/;3 
outer wall smooth, transparent, usually remote from the median layer; 
median layer golden yellow, scrobiculate; pits about 3 in diameter, 
1.5-2.5/ apart, suture prominent. (PI. IX, Figs. 4-5.) 

China, Szechwan, rice farms and pools. 

17. ZYGNEMOPSIS SPHAEROSPORA Randhawa 1938. Proc. Indian 
Acad. Sci. 8, p. 131, Fig. 16. 

Vegetative cells 14-16 x 45-50, with 2 chromatophores; repro- 
duction by zygospores; conjugation scalariform; zygospores com- 
pressed-globose, 34-38 in diameter; median spore wall chocolate 
brown, punctate; pits about .5 in diameter. (PI. IX, Figs. 6-7.) 

India, Fyzabad, U.P., May, 1938. 

18. ZYGNEMOPSIS LAMELLATA Randhawa 1937. Proc. Indian Acad. 
Sci. 5, p. 302, Figs. 3-4. 

Vegetative cells 13-18 x 32-52, with 2 stellate chromatophores; 
reproduction by zygospores; conjugation scalariform, some gametangia 
lengthening to 98; zygospores usually compressed, quadrately ovoid, 
sometimes compressed-globose; sporangia with thick, lamellate walls; 
zygospores 36-48 x 36-52; outer wall transparent; median wall of 
2 layers, of which the outer is blue and undulate at full maturity, and 
the inner finely scrobiculate, yellow to brown in color. Sometimes there 
are also yellow granules between the walls. (Pl. IX, Figs. 8-9.) 

India, Fyzabad, U.P., February to April, 1937. 

19. ZYGNEMOPSIS TRANSEAUIANA Randhawa 1938. Proc. Indian 
Acad. Sci. 8, p. 132, Fig. 17. 

Vegetative cells 14-18 x 25-50, with 2 chromatophores more or 
less rounded and near the middle of the cell, regardless of its length; 
reproduction by aplanospores. During the development of the sporan- 
gium the cells may elongate to go-144 and increase in thickness to 19. 
As the protoplast contracts, pectic compounds and cellulose accumulate, 
and the middle of the sporangium enlarges in diameter (up to 35/). 
The outer spore wall is colorless and adherent to the pectic gel. Be- 
tween this wall and the median wall yellow or brown granules may 
accumulate. The median wall is ovoid to compressed-globose, 16-25 « x 
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23-50, with a more or less prominent suture, yellow and scrobiculate, 
with pits 2-3 in diameter. (PI. IX, Figs. 10-11.) 

India, Fyzabad, U.P., February to April. 

20. ZYGNEMOPSIS DECUSSATA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 214. Includes Zygnema pseudodecussatum 
Czurda 1932. 

Vegetative cells 16-204 x 24-50; chromatophores as in Zygnema, 
each with 1 pyrenoid; conjugation scalariform; zygospores extending 
far into each gametangium, ovoid to quadrate-ovoid, and irregular, 
24-30-- x 30-48, the angles rounded, retuse, or produced; aplan- 
ospores unilaterally ovoid, the plane of the convex side changing in 
successive cells, 17-254 x 20-40; parthenospores 15-201 x 20-30); 
median wall in all the spores scrobiculate; akinetes with smooth, heavy 
walls, 18-20 u x 20-36. (PI. IX, Figs. 12-15.) 

United States: Oklahoma; Iowa; Arkansas; Illinois; Kentucky; Mich- 
igan. 

Canada, Ontario; Europe, Bohemia; China, Szechwan. 
Some collections have only aplanospores, others only scalariform con- 

jugation and zygospores, still others have filaments with both zygospores 
and aplanospores. In Illinois the size of the filaments was regularly 18-20 4 
in diameter, but I have a collection sent me by Dr. Li from Amoy, China, in 
which some of the conjugating filaments have diameters as low as 12. 
The zygospores, however, are of the usual dimensions. 

21. ZYGNEMOPSISs sPIRALIS (Fritsch) Transeau 1934. Trans. Amer. 
Micros. Soc. 53, p. 214. 

Vegetative cells 18-25 x 26-60, with 2 stellate chromatophores; 
conjugation scalariform; gametangia sometimes elongating to 1304; 
zygospores quadrately ovoid, 28-36» x 48-56; outer wall thin or thick, 
transparent, usually separated from the median wall and sometimes 
covered internally with granules; median wall punctate or finely scro- 
biculate. (Pl. IX, Fig. 16.) 

United States: Wisconsin; Michigan (Prescott Coll.). 
South Africa, Table Mountain, wet rock on slope, July 19, 1908; Latvia 

(Skuja Coll.). 

22. ZYGNEMOPSIS FERTILIS (Fritsch & Rich) Transeau 1934. Trans. 
Amer. Micros. Soc. 53, p. 216. 

Vegetative cells 20-22 in diameter; slight constrictions between 
the cells; chromatophores 2, stellate; zygospores unknown; sporogenous 
cells distended in the center; aplanospores compressed-ovoid, 31-324 x 
41-49; median spore wall with 3 (or more) longitudinal ridges; 
spores immature. (Pl. IX, Fig. 17.) 

South Africa. 
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23. ZYGNEMOPSIS PECTINATA (Fritsch) Transeau 1934. Trans. 
Amer. Micros. Soc. 53, p. 216. Ohio Jour. Sci. 25, p. 198, 
Figs. 38-44. 1925. 

Vegetative cells 36-42 x 83-200; chromatophores 2, stellate or 
elongated stellate, each with a pyrenoid or rarely 2 or 3 pyrenoids; 
zygospores unknown; akinetes swollen toward the middle to 80, with 
walls 6-84 thick, sometimes obliquely ventricose, alternating in succes- 
sive cells; aplanospores ellipsoid, or with polar thickenings, 70-94 x 
100-128; outer spore wall 4-8» thick, smooth; median spore wall 
irregularly granulose. (Pl. IX, Figs. 18-21.) 

South Africa, Kentani District. 

The specimens upon which this description is based have an amazing 
variety of chromatophores only illustrated in part in the publication of 1925. 
None of the spores examined is believed to be fully mature. 

24. ZYGNEMOPSIs HODGETTSII Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 216. Hodgetts. Trans. Roy. Soc. S. Africa. 13, 
p. 67. 1925. 

Vegetative cells 35-50 x 20-75 in diameter, with 2 stellate chro- 
matophores; zygospores unknown; aplanospores ovoid, 40-55" x 
65-80, immature. (PI. IX, Fig. 22.) 

South Africa, Stellenbosch. 

This and the 2 preceding species are obviously imperfectly described 
species, but have characteristics that clearly place them in this genus, and 
not in the genus Zygnema. 
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CHAPTER FOUR 

THE GENUS HALLASIA. ROSENVINGE 1924 

Among the incompletely known genera of the Zygnemataceae 
is Hallasia, proposed by Rosenvinge in 1924 better to classify the 
Zygnema reticulatum described by Emma Hallas in 1895. The 
young vegetative cells resemble those of Zygnema in having two 
stellate chromatophores, but at the beginning of spore formation 
there may be an increase in the number of chromatophores up to 
seven. At the same time the cells may elongate, and as the cell 
contents contract toward the enlarged middle portion the cell 
cavity becomes filled with a cellulose-pectose colloid as in Zygne- 
mopsis. The aplanospores also resemble those of Zygnemopsis in 
being ellipsoid. When these aplanospores germinate, however, 
there may emerge one, two, or three sporelings. This Rosenvinge 
interprets as analogous to the germination of parthenospores in 
Cosmarium from which two sporelings result. He has suggested 
that the genus be placed among the Mesotaeniaceae or between 
that family and the Zygnemataceae. 

The species has previously been classified in Zygnema Hallas 
1895, in Debarya Transeau 1925, and in Zygnemopsis Transeau 

1934. 

DEscRIPTION. OF SPECIES 

Hallasia reticulata Rosenvinge 1924. Rev. Algolog. 1, pp. 209-12. 
Hallas. Bot. Tidsskrift. 20, pp. 1-16. 1895 (as Zygnema 
reticulatum). 

Vegetative cells 18-20 x 35-100 with 2 to 7 stellate chromato- 
phores in each cell; reproduction by aplanospores which are ellipsoid 
and up to 35 in diameter, 60 long; median spore wall yellow, scro- 
biculate or irregularly reticulate; sporogenous cells lengthen up to 240. 
At germination the contents of the spores may become divided into 
2 or 3 parts, from each of which a new filament develops. Sometimes 
only a single plant develops from a spore. (Pl. X, Figs. 1-9.) 

Denmark, Copenhagen. 

According to Rosenvinge the plant has not been found again at the 
site of the original collection. 
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CHAPTER FIVE 

THE GENUS ZYGOGONIUM KUTZING 1843 

The discovery and description of 14 species belonging to this 
genus have demonstrated the distinctive characteristics of the 
genus clearly and have justified its separation from the genus 
Zygnema. The small pillow-shaped, or compressed-globular, 
chromatophores of the Zygogoniums are quite different from 
those of the Zygnemas. Under certain conditions these chroma- 
tophores may have a few short irregular appendages. In all species 
that have been described, however, the chromatophores occupy 
but a small fraction of the cell lumen. The small nucleus lies in 
the bridge between the chromatophores. 

The filaments are often branched, sometimes with horizontal 
branches and rhizoids in the soil surface, and with erect branches 
arising from them. A regular feature of the species growing on 
soil is the formation of thick, lamellate vegetative cell walls and 
akinetes. Indeed in situations which frequently are dry, the fila- 
ments appear to be chains of akinetes. 

A common mode of reproduction is by aplanospores. These 
globose or cylindric-ovoid spores are formed within vegetative 
cell walls and are usually much smaller than the cells. Cyto- 
plasmic residues are present regularly in the cell lumen outside 
the spore, a feature not found in Zygnema. 

Reproduction by zygospores is less frequently seen. Conjuga- 
tion may be scalariform or lateral. In either event there are 
cytoplasmic residues left in the gametangia after the union of the 
gametes. All the 14 species that have been found reproducing 
sexually have the zygospores in sporangia formed by the greatly 
enlarged conjugating tubes. The two gametes unite directly in 
the tube, and a sporangium wall is immediately formed around 
them which separates them from the gametangia. The spores are 
discharged by the breaking of a distinct equatorial suture in the 
sporangium wall. 

All the species are amphibious and grow on wet, acid mineral 
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soils, rocks, and bogs. From there they are sometimes carried into 
streams and ditches by rains, and continue to grow in the water 
medium. 

In Zygogonium ericetorum there is a strong tendency toward 
encystment whenever habitat conditions change; this is true even 
of the gametes. The gametes may be walled off in the conjugating 
papillae before the solution of the wall between the papillae. Sub- 
sequently this wall may be dissolved and the gametes may unite. 
This was the mode of reproduction first seen and described by 
de Bary (1858). Subsequently normal reproduction was described 
by the Wests (1894), but in 1918 Hodgetts found and described 
the reproduction by encysted gametes and insisted that this is 
the normal process. In 1933 Transeau published figures show- 
ing both modes of conjugation in the same pairs of filaments. 
Since none of the other species exhibits so-called secondary gam- 
etangia, these must be regarded as a peculiarity of Z. ericetorum, 
and direct conjugation the normal procedure. 

The taxonomic characteristics of the genus Zygogonium may 
be summarized as follows: 

1. The species are terrestrial or amphibious on acid substrates. 

2. The filaments may become branched, sometimes with horizontal 
filaments on the soil and erect branches arising from them. 

3. Reproduction by akinetes and aplanospores is common. All the 
vegetative cells of some filaments may be changed to these structures. 

4. Reproduction by zygospores is apparently infrequent, and the 
zygospores are enclosed in a sporangium wall with an equatorial suture. 

5- Cytoplasmic residues are present in sporiferous and gametangial 
cells after spore formation. 

6. Cell walls and cell contents are often colored purple, and in ter- 
restrial specimens the cell walls may become very thick, opaque, and 
yellow or brown. 

7. Accumulation of fat globules and starch in terrestrial specimens 
often obscures both the nucleus and the chromatophores. 

Kry To THE Species oF ZYGOGONIUM 

1. With aplanospores only (zygospores unknown)............. 7 
. With zygospores (sometimes aplanospores also)............- 2 

2. Médian spore wall stnootns is. .403 8. 2s ee 3 
2. Median spore wall not smooth, yellow to brown......... 4 
a. Median spore wall not smooth, blue 13. Z. indicum 
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3. Zygospores 15-26 xX 20-36/, sporan- 
GdUMASLIEUGe MMIGISHIIGE | Ns b leaks 1. Z. ericetorum 

3. Zygospores 13-17 X I9-32/, sporan- 
ium! SUITE promument:..'. jaa. Nien ha: 2. Z. mirabile 

3. Zygospores 20-25". x 18-25), sporan- 
eiumn with pectic wall.... 2: f...3.5'. 4. 3. Z. pectosum 

4. Zygospore median wall scrobiculate or punctate.......... 5 
4. Zygospore median wall with pits, or marginal arched ridges 6 

5. Zygospores without distinct suture, me- 
Elian all UMNClALES cre satya eveis sida s os 8. Z. punctatum 

5. Zygospores without distinct suture.... 9. Z. heydrichu 
5. Zygospores in sporangia having collars 

EpAISQEINVENCS sia caer ra hicie Saas als apain 14. Z. stephenstae 
5. Zygospores with distinct suture....... 10. Z. sinense 

6. Zygospores with scattered pits on 
MEGAMI All, iss Abe ache suis ors.cce 11. Z. exuvielliforme 

6. Zygospores with arching ribs on 
Ge SIGE GL USMEUTE! steht Mean eae 12. Z. plakountiosporum 

7. Spore walls probably smooth at maturity.................... 8 
paspore walls notsmooth, when mature... 2065265 oi ke acen- 9 

8. Diameter vegetative cells 10-14, 
Spores usually terminal... 0). 7. Z. Rumaoénse 

8. Diameter vegetative cells 12-20), 
Spevessusvally lateral sye.3.)\ ete 5. Z. talguppense 

g. Diameter vegetative cells 8-124, spore 
WrallNVEREMCOSe css se vet tenis bs 4. Z. hansgirgi 

g. Diameter vegetative cells 16-204, spore 
WW AUSCRGDICUIACE 14.40 ete tee soars 6. Z. capense 

DescRIPTIONS OF SPECIES 

1. ZYGOGONIUM ERICETORUM Kutzing 1843. Phycologia Generalis, 

p- 446. 
Vegetative cells 12-33 x 10-100; chromatophores 2, stellate, pil- 

low-form or indefinite, each with a central pyrenoid; filaments branched 
or unbranched; conjugation scalariform. Zygospores develop within 
definite sporangia formed by the conjugating tubes and cut off by a 
wall from the adjoining gametangia. Zygospores ovoid or ellipsoid, 
15-26. x 20-36, thick-walled, smooth; aplanospores globose or ovoid, 
occupying only a part of the original cell, 15-20 x 15-40; wall 
smooth. (Pl. X, Figs. 10-16.) 

United States: Known to occur on acid soils, in ponds and peat bogs 
throughout the coastal plain from Maine to Mississippi, and in Ohio, Mich- 
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igan, Colorado, and Utah. Also in Canada from western Ontario to Nova 
Scotia. Probably occurs throughout the northern and western provinces. 

Reported from all the continents. 

In terrestrial forms the cell sap may be purple, the cells somewhat 
smaller, and the walls thick, lamellate, and colored yellow or brown. In a 
ine from Kwangtung, China, the sporangia had a distinct outer pectic 
ayer. 

2. ZYGOGONIUM MIRABILE (W. & G. S. West) Transeau 1933. Ohio 
Jour. Sct. 33, p. 158. Jour. Bot. 35, p. 39. 1897. 

Vegetative cells 12-13.5 4 x 18-501; chromatophores 2, rather indis- 
tinct, each with a central pyrenoid; conjugation scalariform; zygospores 
formed in the enlarged conjugating tubes, which are walled off from 
the original cells; sporangium ovoid with prominent equatorial suture; 
spores filling the sporangium, ovoid, 13.5-17 x 19-32, smooth, but 
possibly immature in the one known collection. (Pl. X, Figs. 17-19.) 

Portuguese West Africa, Huilla, April, 1860 (Welwitsch Coll.). 

3. ZYGOGONIUM PECTosUM Taft 1944. Ohio Jour. Sci. 44, p. 238. 
Vegetative cells g-12 x 12-108, with 2 pillow-shaped chromato- 

phores, sometimes elongate with flat ends; conjugation scalariform and 
lateral; zygospores formed in the greatly enlarged tubes; zygospores 
globose or subglobose (15-) 20-25 x 18-25, with a smooth, slate-blue 
wall; aplanospores cylindric-ovoid, 9-10 x 12-16p, also slate-blue; 
sporangium outer wall a 2-4 layer of pectic compound. During con- 
jugation the cells elongate and the walls change to pectic compounds 
and become greatly thickened. (Pl. XI, Figs. 1-3.) 

United States: Louisiana, near Hornbeck on wet seepage slopes, April, 
1940. 

4. ZYGOGONIUM HANscirGI (Schmidle) Transeau 1933. O/zo 
Jour. Sci. 33, p. 159. Hedwigia. 39, p. 160. 1900 (as Zyg- 
nema hansgirgit). 

Vegetative cells 8-12 x 30-60, irregular; filaments short; conju- 
gation unknown; aplanospore variable, ovoid, about the same diam- 
eter as the cells; median wall brown, with small angular protuberances 
(verrucose). (Pl. XI, Figs. 4-6.) 

India, Igatpuri, 1895. 

5. ZYGOGONIUM TALGUPPENSE lyengar 1932. Rev. Algolog. 6, 

pp- 263-74. 
Filaments forming a thick felt on soil, increasing in width up- 

wards, often branching below; lower cells of the filament 12-16 x 
30-60, the upper 17-201 x 30-90; conjugation unknown; aplan- 
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ospores ellipsoid to subglobose, 12-26. x 13-34), developed in a lateral 
swelling and cut off from the parent cell by a curved wall; median 
spore wall smooth. (PI. XI, Figs. 7-8.) 

India, Mysore, on moist soil in plantation of Areca palm. 

6. ZYGOGONIUM CAPENSE (Hodgetts) Transeau 1933. Ohio Jour. 
Sci. 33, p. 159. Trans. Roy. Soc. S. Africa. 13, p. 66. 1925 
(as Zygnema capense). 

Vegetative cells 16-20 x 20-60; conjugation unknown; aplan- 
ospores globose, 19-26 in diameter, formed at the ends of the cells; 
median spore wall brown, scrobiculate. (Pl. XI, Figs. 9-11.) 

South Africa, Stellenbosch, on damp soil. 

4. ZYGOGONIUM KUMAOENSE Randhawa 1940. Jour. Indian Bot. 
Soc. 19) p. 247. 

Filaments forming a feltlike growth on clay soil, prostrate filaments 
of irregular cells with rhizoids, upright filaments of cylindrical cells 
with elongated chromatophores and sometimes very long cells; vege- 
tative cells, 10-14 x 20-1404; reproduction by aplanospores, globose to 
subglobose, 12-164 x 15-24, with transparent, smooth walls. (Pl. XI, 
Figs. 16-19.) 

India, Kumaon Himalayas, September, 1939. 

8. ZYGOGONIUM PUNCTATUM Taft 1944. Ohio Jour. Sci. 44, p. 238. 
Vegetative cells 9-12" x 30-45/, with 2 small, irregularly globose 

chromatophores; conjugation scalariform between gametangia that 
have elongated up to 115; zygospores globose or subglobose, 18-27 x 
21-32, enclosed by a distinct sporangium wall; median spore wall 
yellow to yellow-brown, punctate. (Pl. XI, Fig. 12.) 

United States: Louisiana, De Ridder, on roadside seepage slopes, April, 
1940. 

g. ZYGOGONIUM HEyYpRIcHI (Schmidle) Transeau 1933. Ofto 
Jour. Sci. 33, p. 159. Flora. 83, p. 167. 1897 (as Zygnema 
heydrichit). 

Vegetative cells 14-20 x 25-80, with 2 chromatophores, not stel- 
late; conjugation lateral or scalariform; tubes arise from both gam- 
etangia and form sporangia walled off from the original cells; zygo- 
spores globose, ovoid, or kidney-shaped, 22-28 » x 30-364; median spore 
wall yellow, scrobiculate. (Pl. XI, Figs. 13-15.) 

Australia, Sydney. 

10. ZYGOGONIUM SINENSE Jao 1935. Sinensia. 6, p. 571. 
Vegetative cells 16-17 x 38-64; chromatophores 2, irregularly 
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globose bodies; reproduction by zygospores and parthenospores en- 
closed by sporangial walls; conjugation scalariform and lateral; zygo- 
spores compressed-globose or subglobose, 29-38 x 22-25; median 
spore wall yellow to brown, sharply scrobiculate on the faces, only 
slightly scrobiculate or striate near the prominent equatorial suture; 
parthenospores without prominent suture. (Pl. XII, Figs. 1-5.) 

China, Nanking and Chungking. 

11. ZYGOGONIUM EXUVIELLIFORME Jao 1935. Amer. Jour. Bot. 22, 
p. 768. 

Vegetative cells 13-22 x 48-105); chromatophores 2; conjugation 
lateral and scalariform; spores formed in the greatly enlarged conju- 
gating tubes; zygospores compressed-globose with distinct or prom- 
inent sutures, 35-42 x 38-54 in diameter; median wall yellow to 
brown, thick, lamellate, with scattered pits except near the equatorial 
suture. (Pl. XII, Figs. 6-8.) 

South America, Colombia, Lake Macotama at 14,400 feet altitude. 

12. ZYGOGONIUM PLAKOUNTIOSPORUM Jao 1935. Amer. Jour. Bot. 
22,0. 707. 

Vegetative cells 16-22 x 30-155, with 2 chromatophores close to 
the nucleus; conjugation lateral and scalariform; tubes greatly dis- 
tended containing the spores; zygospores compressed-globose with 
colorless outer wall; median wall brown, with equatorial suture more 
or less prominent, and with arching ridges forming a zone of pits on 
one side of the suture; spore dimensions 35-41 x 40-68 x 14-20. 
(Pl. XII, Figs. 9-11.) 

South America, Colombia, Lake Macotama at 14,400 feet altitude. 

This species is remarkable for its asymmetrically ornamented spores. 

13. ZYGOGONIUM INDICUM (Randhawa) Transeau. nom. nov. 
Proc. Indian Acad. Sci. 8, p. 140 (as Zygnema heydrichu 
var. indicum Randh.). 

Vegetative cells 18-224 x 50-gom, with 2 chromatophores near the 
nucleus; conjugation usually lateral, rarely scalariform; zygospores 
ovoid 22-27 x 31-37; median wall greenish-blue to dark blue; scro- 
biculate with pits about 2/ in diameter; parthenospores smaller and 
similar. 

India, Fyzabad, U.P., March 12, 1938. 

This species is placed in the genus Zygogonium because the spore is 
separated from the gametangia by a wall. In appearance it resembles 
Zygogonium heydrichu, a species having yellow spores. 
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14. ZYGOGONIUM STEPHENSIAE nom. nov. Trans. Amer. Micros. 
Soc. 53, p. 208, Pl. 17, Fig. 4. 1934 (as Zygnema stephens- 
tae Transeau). 

Vegetative cells 22-29 1 x 60-120 (-160) 4; conjugation scalariform; 
zygospores in the tubes, mostly globose 37-46 in diameter, or ovoid 
32-43 x 46-54; median spore wall yellow-brown, densely punctate. 
The sporangium wall is of 2 layers—the outer is the tube wall and the 
inner is formed immediately after union of the gametes and completely 
encloses the spore. The polar ends of the outer wall are of cellulose; the 
middle part is of pectose. At maturity the pectose part may change to 
pectic acid and disappear, and leave a collar at each pole of the sporan- 
gium. The inner wall has an equatorial suture and the spore is released 
by separation of the 2 hemispheres at this suture. The empty hem- 
ispheres remain attached to the gametangial wall. (Pl. XLI, Figs. 1-5.) 

United States: Pennsylvania, Roaring Branch, on wet sandstone cliffs, 
September 21, 1933. 

Africa, Cape Colony, Cape Flats (E. Stephens Coll.), November 24, 
1927. 

Cylindric akinetes make up entire filaments in one of the collections. 
Akinetes have a length about equal to the diameter of the filament. 
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CHAPTER SIX 

THE GENUS PLEURODISCUS LAGERHEIM 1895 

This genus was established by Lagerheim to classify purple- 
colored vegetative filaments, the cells of which had two distinct 
disc-shaped chromatophores, one on either side of a central 
nucleus (P. purpureus). Skuja (1932) questioned the validity of 
the genus and suggested that the chromatophore is merely an 
expanded form of the Zygogonium chromatophore due to envi- 
ronmental conditions. In 1936 Tiffany described a species P. bor- 
inquenae from Puerto Rico, the first and only specimens found 
in a fruiting condition. The chromatophores certainly were disc- 
shaped and oriented at various angles to each other. The proc- 
esses of conjugation and spore formation resemble those of 
Zygogonium. 

Specimens resembling Lagerheim’s figure, collected near 
Eaglesmere, Pennsylvania, and those collected by Randhawa in 

India, were associated with smaller vegetative filaments of Zygo- 
gonium; there were no intergradations. Environmental factors 
do not seem to account for the differences in chromatophores in 
these collections. When Zygogonium filaments are growing lux- 
uriantly, the pillow-shaped chromatophores are larger and there 
is a fringe of several stringlike or radial projections, very different 
from the smooth-edged disc, or saucer-shaped, bodies of Pleuro- . 
discus. Further study of the algae growing in the drainage from 
wet acid rocks and soil will probably uncover additional species 
and clarify the status of this genus. 

DEscRIPTION OF SPECIES 

PLEURODISCUS BORINQUINAE Tiffany 1936. Brittonia. 2, p. 169, 
Figs. 31-39. 

Vegetative cells 18-26 x 16-65, pectic sheath sometimes thick; 
filaments either simple or branched and having rhizoids; zygospores 
ovoid to ellipsoid, within a sporangium partly formed by the tube 
papillae and partly by a collar between them; zygospores 22-32 x 
26-32 with a scrobiculate spore wall; pits 3 to 5 in diameter. (Pl. XII, 
Figs. 12-15.) 

Puerto Rico, Palmar, January to March (Wille Coll.). 
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CHAPTER SEVEN 

THE GENUS MOUGEOTIOPSIS PALLA 1894 

These algae have simple filaments, with vegetative cells one- 
half to four diameters long; each with a single quadrate, flat, or 
dished platelike axile chromatophore with a thickened and mi- 
nutely granulate margin. The margin is sometimes inrolled, and 
pyrenoids are absent. Oil globules occur on the surface, and both 
starch granules and oil drops within the chromatophores. Repro- 
duction is by short to long ovoid zygospores irregularly formed 
in the tube (isogamous) and extending into one or both gam- 
etangia, but not cut off from the gametangia by a wall. Only one 
species is known, from Europe and America. 

This genus has had an interesting history beginning with the 
description and figures published by Palla (1894). In 1898 W. & 
G. S. West claimed to have found the same alga with pyrenoids 
and placed it in Debarya. In 1899 Brand described a new genus 
from southern Bavaria which he called Mesogerron. His descrip- 
tion emphasized the dished or partly cup-shaped forms of the 
chromatophore and the absence of pyrenoids. His figure exag- 
gerates the curled edges of the chromatophores, as shown by an 
examination of Brand’s own specimens from Munich, which are 
in my possession. Brand thought that his plant belonged among 
the Ulotrichaceae, but Wille (1911) placed it provisionally among 
the Zygnemataceae. Skuja reported the occurrence of Mesogerron 
in Latvia in 1928, and in 1929 showed that “Mesogerron” 1s 
merely the vegetative form of Mougeotiopsis. Although Czurda 
(1932) insisted that the only important structure upon which 
genera of the Zygnemataceae may be based is the chromatophore, 
he includes this genus among the species of Mougeotia in spite of 
the absence of pyrenoids, the presence of oil droplets, and the 
unique thick-edged chromatophore entirely unlike that of any of 
the known species of Mougeotia. It might be added further that 
the zygospores, with their relatively thick and highly refractive 
median walls with deep sharp-edged pits, are equally unique 
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among the Zygnemataceae. Skuja’s figures are the only ones that 
accurately represent either the vegetative or the reproductive 
structures. 

DeEscRIPTION OF SPECIES 

Mouceotiopsis cALosporA Palla 1894. Berichte deutsch. bot. 
Gesells. 12, p. 228. Skuja. Acta Horti Bot. Univ. Lat- 
viensis. 1, p. 45, Pl. 2, Figs. 19-26. 1929. 

Vegetative cells cylindric, 10-18» x 10-70 with plane end walls; 
1 axial chromatophore with the nucleus beside it in the center of the 
cell; fertile cells similar or somewhat longer; conjugation scalariform; 
zygospores often irregularly placed and irregularly ovoid to quadrate- 
ovoid 16-234 x 21-38; outer wall thin, transparent; median wall 
thick, deeply and sharply scrobiculate; pits 1.5-2.5 in diameter, light 
yellow to brown in color. (Pl. XII, Figs. 16-17.) 

United States: Wisconsin (Prescott Coll.); Michigan, Douglas Lake 
(Ackley Coll.). 

Southern Bavaria; Austria; Czechoslovakia; Latvia. 

In the American specimens I found conjugation occurring between 
filaments of all the various diameters so that it seems inadvisable to separate 
the smaller and larger forms as has been suggested by some authors. 



CHAPTER EIGHT 

THE GENUS DEBARYA WITTROCK 1872 

Wittrock established the genus Dedarya better to classify the 
Mougeotia glyptosperma, so lucidly described and figured by 
Anton de Bary in 1858. Since then several other species have been 
discovered with similar characteristics. The filaments are simple, 
made up of cells two to twenty diameters long with ribbonlike, or 
platelike, chromatophores with several distinct pyrenoids arranged 
either in a single row, or scattered. The nucleus is centrally 
located in the cell and attached to the side of the chromatophore. 
The Debaryas resemble the Mougeotias during the vegetative 
phase. 

They differ from the Mougeotias, however, during the repro- 
ductive phase. At the beginning of conjugation, or during aplan- 
ospore formation, the reproductive cells become filled with a cel- 
lulose colloid deposited as successive layers inside the cell walls. 
Moreover, there are no cytoplasmic residues left in the gametangia 
outside the spore walls. Conjugation is scalariform, and the gam- 
etes unite in the conjugating tubes (isogamous). Aplanospores, 
parthenospores, and akinetes have been observed in 2 of the 
species. 

The zygospores are compressed-spheroid, ovoid, or quadran- 
gular-ovoid. The spores of 4 of the species are distinctly tricari- 
nate, with an equatorial and two lateral keels. The median walls 
may be further ornamented with pits, radial ridges, and undu- 
lations. 

All the 6 species are exceedingly rare, but they have been col- 
lected in Europe, Asia, North America, and New Zealand; they 
are probably more widely distributed than is surmised at the 
present time. 

Several of the species that were formerly described as belong- 
ing to this genus have now been placed in the genera: Mougeozia, 
Mougeotiopsis, Zygnemopsis, and Hallasia. 
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Key To THE Species oF DEBARYA 

mr Zygospore mediah wall tricarinafe, ...65.65402 cers coeedernbs 2 
1. Zygospore median wall quadrangular- 

UGA x wills wy Melee Betta Dae thats eee 5. D.hardy1 
1. Zygospore median wall globose to 

NOLVHEONC iui pyr treo Ban pea 6. D. polyedrica 

2. Polar surfaces with a distinct “hub” 1. D. glyptosperma 
2, Polar ‘surtaces: without “his’(1:. 4... vie wpa eee ee 3 

3. Diameter vegetative cells 18 or more 4. D.smithu 
2: Diameter verctative celle less than aS pl... tees bss op ee 4 

4. Polar surfaces obscurely radially 
SURIAES. aie via ned mechene clara ets. +> 2. D. costata 

4. Polar surfaces obscurely pitted.... 3. D.ackleyana 

DEeEscRIPTIONS OF SPECIES 

1. DEBARYA GLYPTOSPERMA (de Bary) Wittrock 1872. Bih. Kgl. 
Svensk Vetensk. Akad. Handl. 1, p. 35. 

Vegetative cells 10-15 4 x 40-200, with a single, axile, flat, ribbon- 
like chromatophore with 8 to 12 pyrenoids; conjugation scalariform, 
tubes very long (up to 80), at first slender and increasing in width 
until spore is mature; spores formed in the tubes, compressed-ellipsoid 
or broadly ellipsoid, 30-46" x 42-72; median spore wall tricarinate, 
yellow, with an irregular polar ring of protuberances; radially and dis- 
tinctly corrugate between the “keels and hubs” when mature. (PI. XII, 
Figs. 18-19.) 

United States: Reported from New Hampshire, Minnesota, Florida. 

Europe, widely distributed from Wales to Russia and Spain. 

The variety “formosa” Transeau (1915) is an error. 

2. Deparya costaTaA Randhawa 1938. Proc. Indian Acad. Sct. 
8, p. 121, Fig. 2. 

Vegetative cells 7-11 x 100-150 with a single axile ribbonlike 
chromatophore with 4 to 10 pyrenoids; conjugation scalariform with 
slender long tubes; zygospores, 36-44 4 x 38-50, compressed-globose to 
ovoid, tricarinate with clearly defined ridges between the keels; the 
polar faces of the spores have no “hubs” as in D. glyptosperma but are 
obscurely and radially corrugate toward the margin. The color is bright 
yellow, and lateral keels are crinkly. (Pl. XII, Figs. 22-23.) 

India, Fyzabad, U.P., December, 1936. 

The specimens sent me by Randhawa contain mature spores, and the 
above description is based in part on this material. 
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3. DEBARYA ACKLEYANA Transeau 1944. Ohio Jour. Sci. 44, p. 244. 
Vegetative cells 12-154 x go-140, with a single ribbonlike axile 

chromatophore with about 8 pyrenoids; conjugation scalariform, tubes 
long and slender at first, later the median spore wall becomes rounded 
and the sporangium wall is perfectly distinct; zygospores golden yellow 
mostly compressed-globose, sometimes ovoid, 50-54 /4 x 52-654; median 
wall tricarinate, the lateral keels finely ruffled and very distinct, with 

corresponding corrugations between the keels; the middle keel is thin, 
radially striate and up to 10” wide; polar walls obscurely pitted and 
without “hub.” (PI. XH, Figs. 20-21.) 

United States: Michigan (Ackley Coll.); Massachusetts (Bullard Coll.). 

Named for Dr. Alma Ackley who collected the type specimens near 
Douglas Lake, Michigan. 

4. Deparya sMiTHu Transeau 1934. Trans. Amer. Micros. Soc. 
Donps210: 

Vegetative cells 21-28 x 68-140, with 1 axile ribbonlike chro- 
matophore containing 2 to 4 pyrenoids; reproduction by zygospores, 
conjugation scalariform; at time of conjugation, the chromatophores 
lengthen as they pass into the sporangium and each may then contain 
from 10 to 20 pyrenoids; zygospores compressed-globose or ovoid, 
55-72 x 64-80; the median wall strongly tricarinate with projecting 
ruffled ridges; the lateral wall between the keels is striate; the polar 
faces are distinctly and irregularly pitted, sometimes also finely punc- 
tate. This is the most elaborately ornamented species in the genus. 
(Pl. XII, Figs. 27-28.) 

United States: California, Fresno (G. M. Smith Coll.). 

Named for Gilbert M. Smith, Stanford University, author of Fresh- 
water Algae of the United States, Marine Algae of the Monterey Peninsula, 

and many other contributions to phycology. 

5. Desparya HARDY! G. S. West 1909. Jour. Linn. Soc. of London 
Bot39, Os Sigel 2: 

Vegetative cells 6.5-8 x 57-120” with 1 ribbonlike chromatophore 
containing from 2 to 4 pyrenoids; judging by West’s figures the num- 
ber of pyrenoids increases during conjugation; conjugation scalariform; 
zygospores compressed-quadrangular, 22.5-27 on a side. As the spores 
were immature, further details are unknown. It is possible that this 
alga may, when fully known, be placed in Zygnemopsis. (Pl. XII, 
Figs. 29-30.) 

Australia, Victoria, Yan Yean Reservoir. 

6. DEBaRYA PoLyeEpRIcA Skuja 1937. “Algae.” Symbolae Sinicae. 
Pt. 1, p. 84, Pl. 2, Figs. 3-8. 
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Vegetative cells 8-124 x 50-200, with 2 platelike chromatophores 
each containing 1 or 2 pyrenoids; reproduction by zygospores and 
aplanospores; conjugation scalariform; gametangia genuflexed and sep- 
arating after conjugation; zygospores globose to polyhedric-ovoid, 
26-33 in diameter, completely filling the tubes; outer spore wall thick 
lamellate; median spore wall golden yellow, smooth; inner spore wall 
moderately thick, hyaline, irregularly scrobiculate within; aplanospores 
obliquely rotund-fusiform, 24 x 42-54. (Pl. XII, Figs. 24-26.) 

China, northwestern Yiinnan on sinter terraces at an altitude of 2,765 
meters, October 4, 1914. 



CHAPTER NINE 

THE GENUS MOUGEOTIA C. A. AGARDH 1824 

Plants belonging to this genus were figured and described as 
early as 1803 by Vaucher in his Histoire des Conferves. Agardh, 
however, was the first to classify these plants in a way that clearly 
distinguished them from other “conjugates.” During succeeding 
years of the nineteenth century there was much confusion about 
the nature of the group of cells now called the spore, sporangium, 
and the gametangia. Some authors interpreted the group of cells 
as the spore; others thought the gametangia and conjugating tube 
constituted a “carpogonium.” When the gametangia became 
divided by the sporangium walls, the ends of the gametangia were 
looked upon as “sterile cells,” since they are not empty but contain 
“cytoplasmic residues.” Hence, many descriptions until those of 
very recent years contain the statement that the spore, or “fertile 
cell,” is adjoined by two, three, or four “cells” instead of two, 
three, or four dead ends of the gametangia. Apparently, because 
of the “residues,” many authors could not see the complete homol- 
ogy between these reproductive structures and those of Zygnema. 

Because of the emphasis placed on the reproductive structures, 
the position of the “fertile cell” relative to the remnants of the 
gametangia became the basis of several genera which have been 
discarded by most authors. These generic names are only of 
historic interest and are listed at the end of the section. Plants of 
this genus are generally simple filaments of cylindric cells. Rarely 
one celled or two celled branches occur, particularly near the bases 
of filaments where the latter are anchored by coiling around a 
support or are attached to some substrate by rhizoids. 

The vegetative cells are comparatively long, five to twenty 
diameters, with plane end walls that are thinnest at the center. 
Hence when the cells of a filament separate, the free ends are 
usually somewhat conical. Each cell has one or two axial, flat 
chromatophores extending the full length of young cells but 
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occupying only a part of the axis of mature cells. The nucleus is 
near the center of the cell, placed on one side of the chromato- 
phore in those species which have a single chromatophore. In 
species with two chromatophores, such as M. prona, the nucleus 
lies in the bridge between the chromatophores. Under natural 
conditions favoring active growth the chromatophores of M. 
capucina may be either ribbonlike or rodlike, and the cells may 
have purple cell sap in some filaments instead of the usual color- 
less solution. The pyrenoids in most species are arranged in a 
linear row; in a few they are scattered throughout the broad plate- 
like chromatophores. 

Of the 99 species here described, g2 usually reproduce by means 
of zygospores, and 7 by aplanospores. Of the 92 zygosporic spe- 
cies, 25 also occasionally produce aplanospores either in the same 
filament with zygospores, or in separate aplanosporic filaments. 

Scalariform conjugation occurs in 86 species. Conjugation 
may be either scalariform or lateral in 4 species, and in only 2 is 
it regularly lateral. 

Almost all the species are isogamous; only 3 species are strictly 
anisogamous, and 2 others somewhat variable even in the same 
paired filaments. The distinction between parthenospores and 
aplanospores is not always easy to make. In many of the 25 spe- 
cies reproducing both by zygospores and aplanospores, the form 
and placement of the spores are somewhat different. In those 
species having aplanosporic filaments the distinction is more 
evident. These filaments are quite regularly zigzag with the 
spores at the angles, the first facing in one direction and the next 
in another direction. Hassall described such filaments in 1842, 
and figured an immature one in 1845 (M. notabilis). Wittrock 
(1878) also discussed this feature of aplanosporic filaments when 
he proposed the genus Gonatonema. Paul Petit (1880), the Wests 
(1902), and Czurda (1931) have suggested that these spores may 
result from internal division of a vegetative cell followed by 
lateral conjugation. This speculation still awaits cytological evi- 
dence. In the hundreds of developing aplanospores studied by 
me and my associates, not a single example of preliminary division 
of either the protoplast or the nucleus has been found. There is 
good reason to believe that rare instances of lateral conjugation 
may be found among the usually scalariform species of Mougeotia 
just as in Zygnema and Spirogyra. Such instances, however, can- 
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not be cited as proof that the aplanospores so commonly found 
among the Mougeoztias are the result of lateral conjugation. 

Two unusual growth processes occur among several species of 
Mougeotia, of which M. genuflexa and M. reinschi are the com- 
monest examples; these are adhesion and genuflexion. It is true 
that as new filaments appear in some permanent ponds, new 
adhesions and genuflexions may continue to develop for several 
successive months. Apparently cells coming in contact produce 
growth substances which cause pectinization of the walls in con- 
tact and increased growth of the wall at the point of contact. The 
first results in adhesion; the second in genuflexion. 

Genuflexion is not an early stage in conjugation that has been 
terminated before the development of tubes. There is no evidence 
that it has either an advantage or a purpose, although various 
authors have sought to find one. In one pond in which the process 
occurred throughout the growing season during several successive 
years, the interlocked filaments survived for a short time and then 
fragmented and went to the bottom. No zygospores were ever 
collected from this pond during the six years of observation. 

The steps in conjugation in the Mougeotias as in the other 
genera in this family are probably activated in the same manner 
as those observed by J. R. Raper in Achlya (Amer. Jour. Bot. 
[1939-40]), a fungus in which the succession of hormones seems 
to have been established clearly. 

Analogous changes occur in sexual reproduction though the 
cells are not necessarily in contact. The first visible changes are 
the growth of two papillae from nearby cells, until they meet, 
adhere, and the walls in contact are dissolved. Possibly other 
hormones lead to the movement of the protoplasts of both gam- 
etangia into the conjugating tube, which meanwhile has greatly 
enlarged, and growth has resulted in a form characteristic of the 
species. Then follows the union of gametes and the deposition 
of successive layers of the spore wall. 

With a few exceptions zygospores and aplanospores of Mou- 
geotia have only two walls—an outer chitinous wall variously 
colored and ornamented, and an inner transparent wall. In many 
species the spores are enclosed by a sporangium wall, in others 
the sporangium is merely a combination of gametangial and tube 
walls. In some species the outer layer of the sporangium wall 
changes to pectic compounds and forms a transparent layer 2 to 
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25 in thickness. In a few species with quadrangular spores, 
pectose layers are formed between the sporangium wall and the 
spore. Most species have yellow to brown spores; 8 species have 
blue spores. 

Only during the reproductive phases of the life cycle can 
species of Debarya and Temnogametum be separated with cer- 
tainty from those of Mougeotia. 

Many of the published figures of Mougeotias do not show 
cytoplasmic residues in the gametangia after union of the gam- 
etes, because they are of little or no significance in the identifica- 
tion of species. However, they are present in all species of the 
genus now known. 

The generic names formerly applied to certain species of 
Mougeotia include the following: Sphaerocarpus Hassall 1843; 
Mesocarpus Hassall 1845; Pleurocarpus Braun 1855; Staurosper- 
mum Braun 1855; Craterospermum Braun 1855; Plagiospermum 
Cleve 1868; Sphaerospermum Cleve 1868; Gonatonema Wittrock 
1878. Czurda 1932 included among the Mougeoztias certain spe- 
cies here classified in the genera: Debarya, Mougeotiopsis, and 
Temnogametum. 

Key To THE Species 07 MOUGEOTIA 

1. With zygospores (rarely aplanospores also present).......... 2 
1. With aplanospores (zygospores rare or unknown)........... 69 

2. Sporangium between 2 undivided gametangia........... 3 
2. Sporangium dividing 1 of the gametangia............... 45 
2. Sporangium dividing both gametangia.................- 48 

3. Sporangia globose, subglobose, ovoid, ellipsoid or dolioform, 
longer axis parallel with the conjugating tube............... 

3. Sporangia cylindric-oblong with concave sides and rounded 
BAERS He SR 8iyk ans STR S G 2 Ay eae WR RE ete SCANS 35 

3. Sporangia with longer axes at right angles to the conjugating 
aalseee! fonts | hu dee 8 0sdid 4A ac ae ot la vn iste 38 
4. Spore wall armoothy. fo sNes vk Pees oss See ee 5 
4, Spore wall notsigootly: ic avers Paws aia hoo! ase eee 22 

5. Diameter vegetative cells usually less than 24H.............45 6 
5. Diameter vegetative cells usually more than 24/............- 17 

6. Vegetative cells usually less than 12 in diameter........ 7 
6. Vegetative cells usually between 12 and 24 in diameter 11 

B SPOVES [ONE keds Vdc Be Pre Hl hv aed a5 soe Se 8 
7. Spores ellipsoid or ovoid, longer axis same as that of tube... 10 
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. Spores globose to ovoid, variable in 
position, some extending into and di- 
viding one or both of the gametangia 5. M.calcarea 

8. Spores colorless with thick outer 
PeCeMeAVert shea U Esa ada unas 7. M. victoriensis 

Be SPORES TOW D sin tides ick wired oa staal acing aia ine atslodm ei derare 
Par POnes, DIME! Ati: key, ata eas siete 11. M. kerguelensis 

. Diameter spores 7-8 4,outer wall brown 1. M.angusta 

. Diameter spores 13-24, outer wall 
ESO eats eceds Mai a ais tats staid nadie 3. M. parvula 

10. Spores ovoid, longer axis 11-15p@.. 2. M. tenutssima 
10. Spores asymmetric, ellipsoid or do- 

lioform, longer axis 30-42, outer 
sporangium walla thick pecticlayer 4. M. tubifera 

10. Spores ellipsoid, longer axis 20-28» 6. M. ellipsoidea 

Spores variable in position in the con- 
jugating tube or dividing one or both 
PAMMMELANIOT EL, Els ncispsx os oeattel oa sisyabinaia ae 5. M. calcarea 
Spores wloboseior subslobose «4. 3\s rede he cese salsnnin castes 12 
Spores ovaid to quadrate-aveid jo) 2 iain annonce mesic: 16 

12. Spores blue, vegetative cells about 
1D [Leith CAMACEER Ye ds hala lasts siete 2 11. M. kerguelensis 

12. Spores blue, vegetative cells about 
E722 AY GAMICLEL s 1/5 US. teeieg aie 8 12. M. maltae 

12; SPOLcS TOWN OF YEUOWA: A... drs. a oueatmcte aes ig nadie a: 13 

Filaments mostly less than 20m in diameter................+5 14 
Filaments mostly more than 20 in diameter.............4+5 15 

14. Spores globose, contained in the 
COMIMEALIME) CLUDES L.'s. 40's s0ascans 8. M. recurva 

14. Spores globose, extending into the 
PATRELANIGIAN jase san Aas a 5.asavi aes 10. M. drouetit 

14. Spores globose, ovoid or ellipsoid... 9. M. adnata 
14. Spores rhomboid, usually lateral 

SOME AMON ajar srateraidcaay sina ote oe 13. M.reinschu 

Diameter of spores about 30-40/..... 15. M. scalarts 
. Diameter of spores about 40-45/..... 14. M. sphaerocarpa 
Diameter of spores 47-52}H.........+- 16. M. jogensis 

16. Spore diameter about 24-30, con- 
jugation ‘mostly lateral)! ii ..'..... 13. M.reinschu 

16. Spores 36-40 x 40-55, diameter 
vegetative cells; 19-24 f.....,.6.6655: 14. M. sphaerocarpa 



84 

£7: 

ZYGNEMATACEAE 

Diameter’ vegetative cells a4-ao pes. vtcieh eas seeeseas denen 18 
. Diameter vegetative cells more than 40p..............0.000- 21 

18. Spores 30-48 fi in ‘Giamicters 15 0720s eaeepae ose nwip ete eee 19 
18. Spores 47-52 in diameter........ 16. M. jogensts 
18. Spores 55-70 in diameter........ 21. M. macrospora 

. Spores about 20-40 in’ diameter’) )2.45315 Ssisas pe dena eek oem 20 

. Spores ovoid about 40 x 50-59H..... 18. M. ovalispora 

. Spores about 40-50! in diameter...... 19. M. hirni 

. Spores about 45-55 in diameter...... 17. M. africana 

20. Conjugation usually lateral....... 20. M. genuflexa 
20. Conjugation usually scalariform .. 15. M. scalarts 

. Spores about 50 in diameter........ 22. M. subcrassa 

. Spores about 65 in diameter........ 23. M. crassa 

22. Diameter vegetative cells less than 16m.................. 23 
22. Diameter vegetative cells more than 16p................. 24 

. Spores ovoid, 18-20 x 21-25p, light 
WELW, PUMCEALE w/e b's th ais eet oeesiate 24. M. caelestis 

. Spores compressed-ovoid, rarely sub- 
globose (about 30-36/)............-. 50. M. ovalis 

. Spores globose to ovoid, brown (about 
BIBI) Saks bb wea on Sepa wen 25. M. nummuloides 

24. Chromatophores with pyrenoids in a single row......... 25 
24. Chromatophores with pyrenoids scattered............... 30 

. Spores globose of subploboses is vsdi ot Vorya oss eee Pee ene 26 
Bpotes avoid to elitpsoid: 5! Js23cyeheyench ss wares uae eee 29 

26. Diameter of spores usually less than 32 (in No. 28, 
2GERG fh) ostied s Ply eval at Cee Paes a eats COR 27 

26. Diameter of spores 32 or more (in No. 28, 28-35)..... 28 

| Spore: wall reticulate. . ccccnniwces oan 26. M. sinensis 
. Spore wall coarsely punctate.......... 29. M. micropora 
, Spore wall punctate: 215..54255nss0nohe 28. M. ornata 

28. Diameter spores 32-38.......... 36. M. globulispora 
28. Diameter spores 40-50/........+. 27. M. megaspora 

. Spore length 28-45, wall verrucose, 
outer: Wall! Chicks s02s.% husaaeeamens 34. M. lamellosa 

. Spore length 40-50, wall verrucose, 
olster ‘Wallsthiia ess ea saneuesiins 35. M. microverrucosa 

. Spore length 40-50, wall punctate... 37. M. pulchella 

. Spore length 35-50, wall scrobiculate 38. M. laevis 

. Spore length 50-70, wall areolate.... 30. M.areolata 

30, Sporesigiobose to subgloboses sins siti ds waletsiew gaye wep 31 
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20. Spores ovoid 40-S4\uiim, lenoth ey che Mads eeind es 34 

Br Miavocter vegetative cellsiw7 aaa, 2 cL ee Neel aid ohslese sola 32 
Bin Diameter vesetative’ cells 22-38 ok neue se senate as. 33 

32. Diameter spores about 304, wall 
Wunumkcted ether Haak, aoa ee: 33. M. gotlandica 

32. Diameter spores 42-504, median 
wailllscrobiculate ios ilnc wesc ee: 32. M. talyschensis 

33. Spore diameter about 39-46, rather 
GENSElyNPUNCLAten scant oe I So ieiel ds 40. M. daytonae 

33. Spore diameter 40-42", sparsely scro- 
DICWIAtC Hs cuimre rub. Mien seed ois 41. M. handeli 

33. Spore diameter about 60-68......... 42. M. sanfordiana 

34. Spores extending into the gam- 
SEAT BAAN years a Miao ree at act ae eet 31. M. sumatrana 

34. Spores wholly in the conjugating 
EUs ie le ips ane llth Saat art f 39. M. robusta 

35. Vegetative cells less than 30» in diameter, pyrenoids in single 
LOWrtesrent oo setts oe eae T AE IN ARP tn ae REA AA RY SS He 36 

35. Vegetative cells more than 30 in diameter, pyrenoids scattered 37 

36. Diameter vegetative cells 14-22», 
spores 28-36 X 47-58 M........00. 43. M. oblongata 

36. Diameter vegetative cells 25-291, 
SpOres 19-21 ft K 19-21p.......4..- 45. M. angolensis 

36. Diameter vegetative cells 25-28», 
spores 55-04! X 30-34H........... 48. M. opelousensis 

37. Diameter vegetative cells 35-4ou...... 46. M. laetevirens 
37. Diameter vegetative cells 43-53...... 47. M.acadiana 

38. Outer sporangium wall a thick pectic layer.............. 39 
38. Sporangia without pectic layer (possibly present when 

ROUTE) ale awa islet State eh a Saito eiayar elon h eae Mao ert nae 43 

39. Spores blue, wall with scattered scro- 
Bicilmons natalie 3 tac e ecertiac cnn 98. M. cotopaxiensis 

39. Spores blue, finely punctate.......... 55. M. cyanea 
39. Spores blue, coarsely punctate........ 56. M. atubulosa 
39. Spores colorless, smooth.............. 51. M. pectosa 
39. Spores yellow, brown, or chestnut brown................... 40 
ag Spates Metallic: STEEM i). cs a slew sels g7. M. chlamydata 

AGH SPGLES! Vela wstoubrowMy Sais \s suk. esis ae sa slsas = eiaeelet 41 
AD, OpOLes aan crchestaut brows: s../2):j0 2/-(0/s% «iejeinseiere nea delete stoves 42 

AIMS POLE wall: SHAOOENY i Nis. wile vowel ss! 52. M. gelatinosa 
Aveopore walk punctate tas )4 asics as viele p's 29. M. micropora 
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45: 
45: 
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47: 
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Spore wall scrobiculate....../........ 58. M. pawhuskae 
Spore wall irregularly corrugate...... 54. M. oedogonioides 

42. Diameter vegetative cells 14-18».. 53. M. disjuncta 
42. Diameter vegetative cells 20-25.. 59. M. seminoleana 

Diameter vegetative cells less than 16)... / 55. as .4ivas Ve eels 44 

Diameter vegetative cells 18-21 », spores 
LUG, GMRERRE TRE ee wer weer nec 55. M. cyanea 
Diameter vegetative cells 18-21», spore 

wall shallow-scrobiculate, brown...... 57. M. operculata 

44. Spores 28-32 x 12-14, walls 
PURCELL) ce uber dapcdeheditns + 49. M. depressa 

44. Spores 29-384 x 26-36n, walls 
Coarsely: (punctate i. beeece ate os 50. M. ovalis 

44. Spores 32-34 in diameter, walls 
blue, scrobiculate + s..cusiceesceane 98. M. cotopaxiensis 

Spores globose, or 3 lobed filling the sporangium............ 46 
Spores variable in position, 30-50 in 
PSGEDD Po Seid Sus isycas hh eis ne may 5. M. calcarea 
Spores variable in position, cylindric, 
BBR acl tris te patie See vee Sas mee 44. M. varians 

46. Diameter vegetative cells less than 
TAP) Au nide whe gs aunt teak Ba ete ge bhgs 60. M. transeaui 

46. Diameter vegetative cells more thana4 pu... se weiss 47 

Vegetative cells between 14 and 20» in 
liannietern heed, oy cee sas KAsioden ue 61. M. floridana 
Vegetative cells between 21 and 25» in 
PATER ne Maan Moin ins ood iy Adan 62. M. poinciana 

48. All spore walls smooth (inwardly granulose in No. 69).. 49 
48: Spore pwalls: not: smooths sui. .s:2 p09 8 cannes Meo Rees 61 

Diameter vegetative cells less'than 14. <s,u.nseeeeyssecesees 50 
Diameter vegetative cells: more thanctays iat. ies se ete 8s 59 

50. Spores compressed-globose, diam- 
eter vegetative cells 12-13 4........ 99. M. kwangsiensis 

50. Spores globose, diameter vegetative 
CEts PEO Seay hehe eeounte ws 64. M. cherokeana 

50. Spores globose, diameter vegetative 
Celts sua eee 63. M. caimani 

50. Spores quadrate-ovoid, with or without processes......... 5I 
Angles of zygospores rounded, undulate, or truncate......... 52 
Angles of zygospores retuse, margins CONCaVe...........e00e 55 
Angles produced, extending into gametangia..............65 56 



ao: 
23° 

3° 
55: 

57: 

Df° 

S28 
59: 

61. 

65. 
65. 

MOUGEOTIA 87 

52. Zygosporangia regularly dividing the gametangia........ 53 
52. Only some of the zygosporangia 

dividing the gametangia.......... 5. M. calcarea 

Diameter vegetative cells 3.5-4.5u.... 74. M.elegantula 
Diameter vegetative cells aiore than’ 7323 oh iiecte eee cals 54 

54. Diameter vegetative cells 8-gu.... 82. M. virescens 
54. Diameter vegetative cells 11-14.. 86. M. paludosa 
54. Diameter vegetative cells g-11p... 96. M. subpaludosa 

Vegetative cells 3-5 in diameter..... 73. M. delicata 
Vegetative cells 6-8 in diameter..... 77. M. viridis 

56. Zygospore angles with rounded processes.............+++ 37 
Bo. Lysospore angles: Teluse On (hUNCALE . .a/.%)e 2 ace sine anlaivielererere 58 
Spores regularly quadrate, processes 
-TTYOTE RAPS eh a PSU es Np 66. M.corniculata 
Spores irregularly quadrate, processes 
Pena eas cJevuis ter a Se hess yaaa ca oe 68. M. uberosperma 

58. Spores with processes truncate.... 65. M. americana 
58. Spores with processes retuse...... 69. M. craterophora 

Zygospores concave-cylindric ......... 44. M. varians 
Zygospores quadrate, quadrate-ovoid to globose.............. 60 

60. Dimensions of spores less than 30h 88. M. fragilis 
60. Dimensions of spores greater than 

SECU Nah neue are NO ales Nahe ats 71. M. granulosa 
60. Dimensions of spores greater than 

BO Ad il tian ean sae st Anes eee 72. M.capucina 

Spores concave-quadrate, wall minutely 
METCUCOSE) «nish. = 5 alla wns dos anee eet 76. M. gracillima 

. Spores quadrate, sides straight, concave or convex, wall mi- 
Mubely £o Coarsely, PUNCLAteL a 2. )a 2s Wasted ha sient a aetna 62 

62. Diameter vegetative cells usually less than 13#........... 63 
62. Diameter vegetative cells usually more than 13p......... 68 

. Vegetative cell diameter usually less than 8u................ 64 
a Wegetative, cell diameter (813 jijii 2: wa) as Balen ls elec cate aelete 67 

64. Diameter vegetative cells 4-5, re- 
produces mostly by aplanospores.. 75. M. boodlei 

64. Diameter vegetative cells 5-8 (9) iM. .580 awd. 00d de eeesn © 65 

. Zygospores with angles rounded, bulg- 
lng into the gametangia..\... 2... 81. M. austriaca 
Ay sosporeswwatly anoles produced 934%: 2:2) ke. swe eka wees erate 66 
Zygospores with angles retuse, not 
BLOGMICER pO NAdisien iy in ss, od aan 80. M. tumidula 
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67. 

67. 

67. 
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66. Zygospores colorless, finely punc- 
tate, with an outer ring thickening 
on the produced angles........... 78. M. producta 

66. Zygospores yellow to yellow-brown, 
PUNCHES Sok pitas hota pare ee 67. M. thylespora 

Spore angles truncate, colorless, punc- 
HAGE Ee ies tae aisle eae chee & Fin es 85. M. quadrangulata 
Spore angles retuse, coarsely punctate, 
VEROUs Cee sn, CSL renee iets 84. M. punctata 
Spore angles rounded, coarsely punc- 
te yellow -prowa.. vs/aptesees scam rss 81. M. austriaca 
Spores irregular quadrate-ovoid, only 
the inner wall punctate, outer wall yel- 
low-brown, thick and smooth......... 79. M. regellii 
Spores tumid-quadrangular, coarsely 
punctate, colorless’). 45: eae eels Ciaek 83. M. rotundangulata 

68. Zygospores ovoid-globose, 36-46 
Pn idtamaeter eli Asan. deseeeinds 87. M. aspera 

68. Zygospores irregular quadrate, long 
FOUNDER sPTOCERSES fs 5)... chee nce oes 70. M. irregularis 

68. Zygospores quadrangular-ovoid, in- 
wardly sranulose «... i545. ds 4.4» ce» 71. M. granulosa 

REPRODUCTION USUALLY OR OCCASIONALLY BY 

APLANOSPORIC FILAMENTS 

69... Diameter. vegetative cells lessithan B jie, 2 cic exten sec 70 
69. Diameter vegetative cells 0-15 fc ,...010) sone. se vehement 74 
69. Diameter’ vegetative cells: more than 15k.....\s:. .is/ccnilesslebaat 78 

70. Aplanospores globose, diameter 
Bo ath sila lhl de Acc rae wee iia go. M. tropica 

70. Aplanospores_ globose, diameter 
LE OIL 375.5 hx k bch ee oie gt. M. miamiana 

70. Aplanospores ellipsoid, length 25-32H..........+.eeeeeee 71 

mo Spore. Wall) SOON 6 arsine beam acm temiakemitd inns 72 
¥a, Spore, Wall, Minutely. PULCEALE, cae an vicnnpe cosine x shy be pee 73 

73: 

73° 

72. Diameter vegetative cells q-5.... 89. M.tenerrima 
72. Diameter vegetative cells 6-gp.... 92. M. ventricosa 

Diameter vegetative cells 4-5 4, sporan- 
gium wall without pectic layer....... 75. M. boodlei 
Diameter vegetative cells 6-8), pectic 
layer on sporangium wall............ gt. M. miamiana 
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ZA Spare Mall sim@athiyecs: aa e345 Rot os ek pa ro ileal arsicrtve 5 
Bae Spore wali punctate ase Holla law uate ae sitet tae aleia/eals aie 76 

75. Diameter vegetative cells 8-124, spores 
PEAY DEO WI) c/s e's ey a tesa a als ae 95. M.rava 

75. Diameter vegetative cells 8-14 », spores 
EGRESS ate seit in shel Veer epee RNS 5. M.calcarea 

75. Diameter vegetative cells 5-g4, spores 
MCA ts Shale a eoiclk ide Nee Slane suk Uw g2. M. ventricosa 

jo. Vceetative cells 8-13 im diameter: 02/1. essen eae | 
76. Vegetative cells 13-15 in diameter 94. M. mayort 

77. Sporangia asymmetric-ellipsoid........ 93. M. prona 
Ppp poran ela, ClODGSe: + a cts oc we diate 24. M. caelestis 

78. Diameter vegetative cells 14-19¢.. 51. M. pectosa 
78. Diameter vegetative cells 19-24.. 14. M. sphaerocarpa 

Aplanospores have been observed in scattered cells, or entire fila- 
ments of the following species that regularly reproduce by zygospores: 
M. africana, M. americana, M. areolata, M. caelestis, M. calcarea, M. 
capucina, M. cyanea, M. elegantula, M. floridana, M. gracillima, M. 
laetevirens, M. nummuloides, M. parvula, M. pectosa, M. poinciana, 

M. producta, M. quadrangulata, M. recurva, M. seminoleana, M. 

sphaerocarpa, M. thylespora, M. transeaui, M. tumidula, M. ubero- 
sperma, M. viridis. 

DEscRIPTIONS OF SPECIES 

1. Moucgoria ancusta (Hassall) Kirchner 1878. Kryptogamen- 
flora Schlesien, p. 128. 

Vegetative cells 5-6 x 30-95; chromatophores with 4 pyrenoids 
in a row; conjugation scalariform; zygospores formed wholly in the 
conjugating tube, globose, about 7-8 in diameter; spore wall brown, 
smooth. (Pl. XIII, Fig. 1.) 

United States: South Carolina. 

British Isles; Germany; Austria; Belgium; Bulgaria; Czechoslovakia; 
North Africa; Netherland Indies. 

2. Moucgoria TENUIssIMA (de Bary) Czurda 1932. Siisswasser- 
flora Mitteleuropa. 9, p. 66. 

Vegetative cells 5-6 in diameter; conjugation scalariform; zygo- 
spores formed wholly in the conjugating tube, ovoid, 11-15 x 12-14/; 
spore wall brown, thick, smooth. (PI. XIII, Fig. 2.) 

Germany; France. 

3. Moucgortta PaRVULA Hassall 1843. Ann. and Mag. Nat. Hist. 

11, p. 434. 
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Vegetative cells 8-13 x 30-140; chromatophore usually occupy- 
ing two-thirds of the cell, with 4-8 pyrenoids; conjugation scalariform; 
zygospores formed wholly in the conjugating tube, globose, 13-25 in 
diameter; spore wall brown, thick, smooth; aplanospores obliquely 
ovoid, 16-20 x 20-24. (PI. XIII, Figs. 3-5.) 

United States: Iowa to Massachusetts; south to Louisiana and Florida. 

Widely distributed in Europe; China; Japan; Brazil; Africa. 

4. Mouceoria TusIFERA Tiffany 1934. Trans. Amer. Micros. Soc. 
53, p. 218. 

Vegetative cells g-10 x go-400; chromatophore with 4-12 pyre- 
noids in a single, more or less irregular, row; conjugation tubes usually 
greatly elongated (10-65), often spirally twisted and nearly as large 
as the filaments (7-9 in diameter). Conjugation occurs through the 
lateral wall of the papillae as well as through the end. Zygospores 
asymmetrically ovoid, usually showing a greater bulge on one side than 
on the other, 27-30 x 33-45, not including the outer sporangial pectic 
layer which is 6-12 in thickness; sporangium wall smooth, hyaline; 
spore wall colorless, thicker, smooth. It is not certain that the spores 
were fully mature. (Pl. XIII, Figs. 6-9.) 

United States: Florida; North Carolina. 

5. Mouceotia caLcarEA (Cleve) Wittrock 1872. Bih. Kgl. Svensk 
Vetensk. Akad. Handl. 1, p. 40, Pl. 2. 

Vegetative cells 8-14 x 40-280; chromatophores with 4-8 pyre- 
noids in a single row; cells elongating, becoming geniculate before spore 
formation; conjugation scalariform; zygospores formed wholly in the 
conjugating tube or extending into one or both gametangia, globose, 
25-30 in diameter, or angular-globose, 22-28 x 30-50”; spore wall 
smooth, colorless, or pale yellow; aplanospore globose, lateral to the 
sporogenous cell, 17-21 in diameter, or rarely trapezoid-ovoid, divid- 
ing the sporogenous cell, 15-20 x 20-28. (Pl. XIII, Figs. 10-12.) 

North America, British Columbia to Greenland; Dakota to Texas and 
eastward to Newfoundland and Florida. 

Brazil; Europe; North Africa; southern Asia. 

The variety name “bicalyptrata” has been applied to specimens in 
which the thickness of the end walls of the sporangium is unusually great. 
In some collections the thick polar walls occur in filaments among spores 
with thin uniform walls. Collections may contain only aplanosporic or only 
zygosporic specimens, while others may contain both in mixture. In Borge’s 
type material for M. sphaerospora I found 2 zygospores similar to those of 
M. calcarea; moreover, I found no aplanospores resembling those figured by 
Czurda from Central Tibet as M. sphaerospora. This figure may represent 
a new species but descriptive details are lacking. 
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6. MoucegoriA ELLIPSOIDEA (W. & G. S. West) Czurda 1932. Siiss- 
wasserflora Mitteleuropa. 9, p. 66. 

Vegetative cells 9.5-11.5 in diameter; conjugation scalariform; 
zygospores formed wholly in the conjugating tube, ellipsoid, 16-264 x 
22-28; spore wall smooth, brown at maturity. (Pl. XIII, Fig. 14.) 

Burma; Austria. 

7. Mouceotia vicToriENsis G. S. West 1909. Jour. Linn. Soc. of 
London Bot. 39, p. 51. 

Vegetative cells 11-12” x 100-1604; chromatophores with 2-7 
(usually 5-6), pyrenoids in a single, more or less irregular row; con- 
jugation scalariform; zygospores formed wholly in the conjugating 
tube, globose, 21-24 in diameter; spore wall smooth. Surrounding the 
sporangium a layer of pectic material develops which extends even 
beyond the outer sides of the gametangia, 60-634 in diameter. (Pl. XIII, 
Fig. 18.) 

Australia, Victoria. 

8. Moucgot1a REcURVA (Hassall) de Toni 1889. Sylloge Al- 
garum. 1, p. 714. 

Vegetative cells 12-18 x 50-180; chromatophores with 4-8 pyre- 
noids; conjugation scalariform; zygospores formed wholly in the con- 
jugating tube, globose, 22-33 in diameter; spore wall brown, smooth; 
aplanospores globose, 24-30 in diameter, at the bends in geniculate 
cells, or cylindric-ovoid, 14-18 x 28-34, in straight cells. (Pl. XIII, 
Fig. 13.) 

United States: Michigan; Florida. 

Maritime Provinces of Canada; British Isles; Germany; Australia; 
Puerto Rico; South America; northern India. 

In the collection from Florida the spores, although mature, were highly 
variable in dimensions. 

g. Moucgotia apnata Iyengar 1932. Rev. Algolog. 6, p. 270, 
Fig. 3. 

Vegetative cells 15-174 x 180-240m, enveloped by a sheath 6-84 
thick; chromatophore platelike, with 4-10 pyrenoids in a row; conjuga- 
tion lateral and scalariform; zygospores formed in the enlarged con- 
jugating tube, which also develops an outer pectic layer; in lateral 
conjugation ellipsoid or rarely reniform, 26-324 x 30-38; in scalar- 
iform conjugation globose or dolioform, 31-334 x 35-37; spore wall 
brown, smooth. (Pl. XIII, Figs. 15-17.) 

India, Periyar, on wet rock slopes. 
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10. Moucgoria prouETi Transeau 1938. Amer. Jour. Bot. 25, 
p- 524, Fig. 1. 

Vegetative cells 14-18 » x 72-180), with 4 to 8 pyrenoids in a single 
row; conjugation scalariform; zygospores globose in the enormously 
enlarged tube and extending into the gametangia, 32-374 x 33-42B; 
spore wall smooth, yellow-brown, obscured by the granular mem- 
branous residue left after conjugation. (Pl. I, Fig. 10.) 

South America, Brazil, state of Ceara, Fortaleza (Drouet Coll.). 

11. MouGEOTIA KERGUELENSIS Krieger 1941. Rabenhorst’s Krypt- 
ogamenflora. 13 (2), p- 134. 

Vegetative cells about 12” x 48-96; chromatophore with several 
pyrenoids in a single row; conjugation scalariform; zygospores in the 
conjugating tubes, sometimes extending slightly into the gametangia, 
about 27 in diameter; spore wall smooth, dark blue. (PI. XIV, Fig. 1.) 

Kerguelen Islands, South Indian Ocean (Werth Coll.). 

12. Moucgotia MALTAE Skuja 1926. Acta Horti Bot. Univ. Lat- 
viensis. 1, p. 109, Fig. 1. 

Vegetative cells 17-22" x 60-120(-200) »; chromatophore nearly 
as long as the cell, with 4-8 pyrenoids in a single row; conjugation 
scalariform; zygospores formed wholly in the conjugating tube, glo- 
bose (30-)32-35(-40)“ in diameter; spore wall blue, smooth, sur- 
rounded by a gelatinous layer 4-6 in diameter. (Pl. XIV, Fig. 2.) 

Latvia, Usma Lake. 

13. Moucgotia REINScHI Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 224. 

Vegetative cells 15-24» in diameter; chromatophore with 4-8 pyre- 
noids in a single row; conjugation lateral, very rarely scalariform; 
zygospores quadrately ovoid, 24-30" x 26-32; spore wall brown, 
smooth. (Pl. XIV, Fig. 3.) 

United States: Illinois; Ohio. 

Germany; Poland; Czechoslovakia; Java. 

In a collection from Fayetteville, Ohio, May 8, 1934, several spores 
resulting from scalariform conjugation were found among the hundreds 
resulting from lateral conjugation. Formerly classified as Mougeotia gracilis 
(Reinsch) Czurda. 

14. Moucrortia sPpHAEROcCARPA Wolle 1887. Freshwater Algae of 
the United States, p. 227, Pl. 146, Figs. 1-2. 

Vegetative cells 19-24 x 60-120(-240) #; chromatophore platelike, 
with 4-16 pyrenoids in an irregular row; conjugation scalariform; 
zygospores formed in the greatly enlarged conjugating tubes and ex- 
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tending somewhat into both gametangia, ovoid to subglobose, 36-40" x 
40-55; spore wall brown, smooth; aplanospores ovoid to obliquely 
ovoid, 24-30 x 35-50. (Pl. XIV, Figs. 4-6.) 

United States: Generally distributed throughout. 

China, several provinces (Li and Jao); India. 

In some collections aplanosporic filaments are more abundant than 
conjugating filaments. 

15. Moucgoria scavaris Hassall 1842. Ann. and Mag. Nat. Hist. 

10, p. 45. 
Vegetative cells 20-344 x 40-180; chromatophores with 4-10 pyre- 

noids in a single row; fertile cells straight or slightly curved; conjuga- 
tion scalariform; zygospores formed wholly in the conjugating tube, 
ovoid to globose, 30-38(-40) » in diameter; spore wall yellow-brown, 
smooth. (Pl. XIV, Figs. 7-8.) 

United States: Generally distributed in the eastern half. 
Southern Ontario; widely reported from Europe; China; Japan; India; 

New Caledonia; Queensland. 

16. MoucgoT1A JocENsis Iyengar 1932. Rev. Algolog. 6, p. 268, 
Fis..2. 

Vegetative cells 22-26. x 100-200, with a pectic sheath 6-7» in 
thickness; chromatophores platelike with 4-8 pyrenoids in a single row; 
conjugation scalariform and lateral; zygospores formed in the greatly 
enlarged conjugating tubes and finally cut off from the adjoining gam- 
etangia by lamellate thickenings of the sporangium wall; zygospores 
globose to ellipsoid, 47-52 in diameter; spore wall brown, smooth. 
(Pl. XIV, Figs. 9-10.) 

India, Mysore. 

The tube primordia in lateral conjugation sometimes arise at some 
distance from the partition walls. 

17. MouceoT1a AFRICANA (G. S. West) Transeau 1944. Ohio Jour. 
Sct, 24,9. 244. 

Vegetative cells 24-28» x 44-200; chromatophore with 4-16 pyre- 
noids in a single row; conjugation scalariform; zygospores in the 
greatly enlarged conjugating tubes and extending nearly or quite across 
the gametangia, globose to ovoid, 35-44" x 44-60/; spore wall brown, 
smooth; walls of gametangia usually thickened by an apparent change 
to pectic compound, and superficially suggesting a Debarya, readily 
distinguished from the latter, however, by the absence of completely 
filled gametangia; aplanospores and parthenospores ovoid, 20-25 x 
22-30, formed near the middle of the sporogenous cells. (Pl. XIV, 
Figs. 11-12.) 
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Philippine Islands; Africa. 

This species has been previously classified as Debarya africana G. S. 
West, and as M. sphaerocarpa var. varians Transeau. 

18. MoucEoT1A ovALispora Krieger 1941. Rabenhorst’s Krypt- 
ogamenflora. 13 (2), p. 134. 

Vegetative cells 37-40 x 80-120; chromatophores with 8 to 10 
scattered pyrenoids; conjugation scalariform; zygospores in the con- 
jugating tubes, ovoid to ellipsoid, 39-414 x 51-59/43 spore wall thick, 
smooth, yellow-brown. (PI. XIV, Fig. 14.) 

Germany, Brandenburg, Griinrade. 

19. MoucEoTIA HIRNII Transeau 1934. Trans. Amer. Micros. Soc. 
53, p. 218. 

Vegetative cells 25-28 x 60-140; chromatophores with 4-8 pyre- 
noids in a row; conjugation scalariform; zygospores formed wholly in 
the conjugating tube, ovoid, 40-48 » x 43-50/4; spore wall yellow-brown, 
smooth. (Pl. XIV, Fig. 13.) 

United States: Michigan (Ackley Coll.). 
Finland; China (McClure Coll.). 

Formerly classified as M. scalaris var. macrospora Hirn. 

20. MoucgorTiA GENUFLEXA (Dillwyn) C. A. Agardh 1824. Systema 
Algarum, p. 83. 

Vegetative cells 25-38» x 50-225, often geniculate and attached to 
other similar cells, forming extensive nets, sometimes with rhizoidal 
branches; conjugation lateral, less frequently scalariform; zygospores 
quadrately ovoid to globose, 30-40 in diameter; spore wall smooth, 
brown. (PI. XIV, Figs. 16-17.) 

United States: Minnesota and Wisconsin to Louisiana; eastward to 
Massachusetts and Florida. 

Generally distributed in Europe; China, Kiangsi; Manchuria; Morocco. 

21. Mouceot1a Macrospora (Wolle) de Toni 1889. Sylloge Al- 
garum. 1, p. 716. 

Vegetative cells about 30 x 180-300; conjugation scalariform; 
zygospores formed in the conjugating tubes, globose, 55-704 in diam- 
eter; spore wall smooth. (Pl. XIV, Fig. 15.) 

United States: Pennsylvania; New Hampshire. 

22. Moucgotta suscrassaA G. S. West 1909. Jour. Linn. Soc. of 
London Bot. 39, p. 50. 

Vegetative cells 41.5-43" x 240-280; chromatophore with 15-24 
pyrenoids arranged irregularly; gametangia straight or slightly curved; 
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conjugation scalariform; zygospores formed in the conjugating tube, 
globose, 40-41 in diameter; spore wall smooth and indistinctly lam- 
ellate; sporangial wall thicker at the ends of the tube. (Pl. XIV, Fig. 18.) 

Australia, Victoria. 

23. Mouceotia crassa (Wolle) de Toni 1889. Sylloge Algarum. 
I, p: 716: 

Vegetative cells about 50” x 200-500; conjugation scalariform; 
zygospores in the greatly enlarged conjugating tube, globose, about 65 
in diameter; spore wall smooth. 

United States: Florida. 

24. Moucgotia CAELEsTIs Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 218. 

Vegetative cells about 7-9 x 50-75"; chromatophore with 2-6 
pyrenoids, usually 4; conjugation scalariform; zygospores in the con- 
jugating tube, rarely extending slightly into the gametangia, ovoid to 
subglobose, 18-20 x 21-25/4; spore wall light yellow, punctate; repro- 
duction usually by aplanospores; aplanospores globose to subglobose, 
usually near the middle of the cell, either dividing it or wholly external, 
rarely terminal, 16-18 in diameter; spore wall as in zygospores. (Pl. 
dV, Fig. 1.) 

United States: Oklahoma; Florida. 

Named for the collector Celeste Taft. 

25. MoucroTia NUMMULoIES (Hassall) de Toni 1889. Sylloge 
Algarum. 1, Pt.:2; p:'712: 

Vegetative cells 8-16 x 32-160; chromatophores with 2-6 pyre- 
noids in a row; conjugation scalariform; zygospores in the conjugating 
tubes, globose to ovoid (17-)22-32(-37) in diameter; spore wall 
brown, scrobiculate; aplanospores ovoid, within the angled sporogenous 
cell. (Pl. XV, Figs. 2-3.) 

United States: Iowa to Maine; North Carolina; Florida. 

British Isles to Finland and Bulgaria. 

Specimens collected from a fountain, Miami Beach, May 2, 1926, were 
fruiting abundantly and had many filaments with several-celled branches. 

26. Mouceotia sinensis Li 1933. OAio Jour. Sci. 33, p. 152. 
Vegetative cells 15-224 x 100-132; chromatophore with 4-6 pyre- 

noids in a single row; conjugating cells slightly geniculate; conjugation 
scalariform; zygospores in the conjugating tube, ovoid to globose, 
25-31 X 25-314; spore wall yellow-brown, angularly reticulate. (PI. 
XV, Fig. 4.) 

China, Tinghai. 
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27. MouceoTIA MEGASPORA Wittrock 1872. Bih. Kgl. Svensk 
Vetensk. Akad. Handl. 1 (1). 

Vegetative cells 17-21 1 x 170-380; conjugation scalariform; zygo- 
spores in the conjugating tube, globose, 40-50, or ovoid, 41-44" x 
45-484; spore wall brown, irregularly scrobiculate. (Pl. XV, Fig. 5.) 

United States: Florida, Daytona Cypress Swamp (Tiffany Coll.). 

Sweden. 

28. MoucEorT1A orNATA Jao 1935. Sinensia. 6, p. 577, Figs. 34-35. 
Vegetative cells 16-22" x 76-176; chromatophores with 4-10, 

usually 6, pyrenoids in a single row; gametangia straight; conjugation 
scalariform; zygospores in the conjugating tubes, globose to subglobose, 
28-35 in diameter; spore wall thick, more or less regularly and dis- 
tinctly punctate, with a prominent, ridged suture; margin of ridge 
finely undulate; yellowish-brown at maturity. (Pl. XV, Figs. 6-7.) 

China, Szechwan. Collection of C. C. Jao, Herbarium, University of 
Michigan, No. S587. 

29. Mouceotia Micropora Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 218, Fig. 62. 

Vegetative cells 18-234 x 60-160; chromatophores with 4-6 pyre- 
noids in a row; conjugation scalariform; zygospores in the conjugating 
tube, globose to ovoid, or rarely slightly compressed-ovoid, 26-36 x 
26-304; outer sporangium wall a pectic layer 5-12 in thickness; spore 
wall brown, distinctly punctate; pores 5-1 in diameter. (Pl. XV, 
Fig. 8.) 

United States: Oklahoma; Michigan; Florida. 

30. MoucEoTIA AREOLATA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 219, Figs. 47-49. 

Vegetative cells 17-26 x 90-400; cross walls more refractive than 
lateral walls and slightly colligate; chromatophores with 4-10 pyrenoids 
in a row, occupying from two-thirds to one-fourth the cell length; con- 
jugation scalariform; zygospores in the conjugating tubes, dolioform, 
with the ends short or extended, 43-50 x 50-70; wall frequently in 
3 layers, the outer a thin, yellow, minutely punctate membrane, the 
second a heavy, yellow areolate wall with a prominent equatorial ridge 
and suture, the innermost wall thin and hyaline; aplanospores asym- 
metrically ovoid, 27-33 x 55-66, markings similar to those of the 
zygospores. (Pl. XV, Figs. 9-11.) 

United States: Florida, Oveida Springs (O’Neil Coll.). 

31. Moucgortia suMATRANA Schmidle 1895. Hedwigia. 34, p. 297. 
Vegetative cells 20-24» x 80-220; chromatophore with scattered 
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pyrenoids; gametangia somewhat shorter and thicker walled than the 
vegetative cells; conjugation scalariform; zygospores formed in the 
enlarged conjugating tube and extending into the gametangia, ovoid, 
about 42“ x 52/4; spore wall brown, “granulate.” (PI. XV, Fig. 12.) 

Sumatra. 

32. MoucgoTia TALYSCHENSIs (Woronichin) Czurda 1932. Svéss- 
wasserflora Mitteleuropa. 9, p. 73. 

Vegetative cells 19-214 x 80-100; conjugation scalariform; zygo- 
spores formed in the broad conjugating tube, globose, 42-504 in diam- 
eter; spore wall yellow-brown, punctate. (PI. XV, Fig. 13.) 

Russia, Baku; Manchuria. 

33. Moucrot1a GoTLANpica (Cleve) Wittrock 1872. Bih. Kegl. 
Svensk Vetensk. Akad. Handl. \ (1). 

Vegetative cells about 17-24 x 75-150"; chromatophore with 
scattered pyrenoids; conjugation scalariform; zygospores in the conju- 
gating tubes, globose, about 30-34 in diameter; spore wall yellow- 
brown, wrinkled. (Pl. XV, Fig. 14.) 

Sweden; Latvia; Estonia; Luxemburg; India (Randhawa Coll.); China 
(Er Coll.) 

34. MoucEoTIA LAMELLOSA Jao 1935. Sinensia. 6, p. 577. 

Vegetative cells 19-304 x 60-1854; chromatophore with 4-9 pyre- 
noids in a row; conjugation scalariform; zygospores in the conjugating 
tube, ellipsoid, 24-32 x 28-45); outer spore wall smooth, lamellose, 
thick, especially on the ends; spore wall yellow, verrucose. (Pl. XV, 
Figs. 18-19.) 

ae Chungking, January, 1933; France, Falaise (Leo Lesquereux 
Coll.). 

The collection from Falaise, France, must have been made about a 
hundred years ago, but the filaments and spores are in excellent condition. 
This material is a part of a collection purchased from Leo Lesquereux by 
the Philadelphia Academy of Sciences. Dr. Ruth Patrick identifies the hand- 
writing on the label as that of Brébisson. 

35. MoucEoTIA MIcROVERRUCOSA Krieger 1941. Rabenhorst’s Kry pt- 
ogamenfiora. 13 (2), p. 155. 

Vegetative cells about 27 x 70-108 4; chromatophores with several 
pyrenoids in a single row; conjugation scalariform; zygospores filling 
the conjugating tubes, ovoid, 33-36" x 44-49; spore wall irregularly 
verrucose; elevations about ry in diameter. (Pl. XV, Fig. 20.) 

Germany, Brandenburg, Trebnitz. 
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36. MoucEoTIA GLOBULISPoRA Jao 1935. Sinensia. 6, p. 578. 
Vegetative cells 19-32 4 x 96-228; chromatophore with 10-12 pyre- 

noids in a single row; conjugation scalariform; zygospores in the con- 
jugating tubes, globose to subglobose, 32-38.4 x 32-35; spore wall 
yellow-brown at maturity, finely and closely scrobiculate. (Pl. XV, 
Figs. 15-16.) 

China, Chungking, February, 1932, and January, 1933; Puerto Rico. 

37. Mouceoria PULCHELLA Wittrock 1871. Hedwigia (1871), p. 88. 
Vegetative cells 24-29 x 48-150; chromatophores with 4-8 pyre- 

noids in a row; conjugation scalariform; zygospores in the conjugating 
tubes, ovoid to ellipsoid, with ends more or less flattened, 28-35" x 
40-50/4; spore wall yellow-brown, punctate. (Pl. XVI, Fig. 1.) 

United States: Minnesota; Michigan; Indiana. 

Sweden; Latvia; Finland; Germany; China, Kiangsi. 

38. Moucrotia LaEvis (Kiitzing) Archer 1866. Quart. Jour. 
Micros. Soc. 6, p. 272, and 7, Pl. 8, Figs. 1-3. Kitzing. 
Species Algarum, p. 447. 1849. 

Vegetative cells 20-36 x 20-1001; chromatophores with 2 to 4 
pyrenoids in a row; conjugation scalariform; zygospores ellipsoid to 
ovoid, 20-36 x 35-50; wall scrobiculate; pits about 3 in diameter, 
2-3. apart. (Pl. XV, Fig. 17.) 

United States: Wisconsin (G. M. Smith Coll.). 

England and Finland to Poland; Yugoslavia; North Africa. 

39. Mouceorta ropusta (de Bary) Wittrock 1885. Wittrock and 
Nordstedt Algae Exsiccatae, No. 651. 

Vegetative cells 25-33" x 75-2601; chromatophores with 10-20 
scattered pyrenoids; conjugation scalariform; zygospores in conjugating 
tubes, ovoid to subglobose, 35-41 # x 47-584; spore wall brown, scrobic- 
ulate; pits 1-1.6 in diameter, scattered. (Pl. XVI, Figs. 2-4.) 

United States: Iowa; Michigan; Illinois; eastward to Massachusetts and 
New Jersey. 

France; Germany; Sweden; Finland; Latvia; Ceylon; Japan; North 
Africa. 

Filaments with chromatophores having V-shaped ends or divided all 
the way to the nucleus are not uncommon in some collections. These chro- 
matophores have sometimes been described as “double,” or as 2 separate 
chromatophores. 

40. MoucEoTIA DAYTONAE Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 219, Fig. 55. 

Vegetative cells 32-36 x 100-250; chromatophores with numer- 
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ous scattered pyrenoids; conjugation scalariform; zygospores in the 
conjugating tube, globose, 40-45 in diameter, or subglobose, 39-42 x 
45-504; spore wall yellow, coarsely and irregularly punctate; pits about 
1.54 in diameter and about the same distance apart. (In the specimens 
seen the wall is also irregularly contracted and reticulate-wrinkled.) 
(Pl. XVI, Fig. 5.) 

United States: Florida, Daytona (Tiffany Coll.). 

41. Moucrortia HANDELI Skuja 1937. Symbolae Sinicae. 1, p. 83, 
Pig. 11. 

Vegetative cells about 35” x 70-175"; chromatophore platelike, 
with 8-14 scattered pyrenoids; conjugation scalariform; zygospores 
globose, 40-42 » in diameter; spore wall olive-brown, scrobiculate on the 
inner side. (Pl. XVI, Fig. 6.) 

China, Yiinnanfu, altitude 5,800 feet, February 20, 1914. 

42. MoucEoTIA SANFORDIANA Tiffany 1934. Trans. Amer. Micros. 
Soc. 53, p. 210, Fig. 58. 

Vegetative cells 33-38 x 100-250; chromatophores with numer- 
ous scattered pyrenoids; conjugation scalariform; zygospores in the 
conjugating tube, globose, 63-68 in diameter, or subglobose, 54-65 x 
65-72; spore wall yellow, scrobiculate; pits 2-3/4 in diameter and 
about the same distance apart. (Pl. XVI, Fig. 7.) 

United States: Florida, Daytona (Tiffany Coll.). 

43. Mouceot1a osLoncata Transeau 1934. Trans. Amer. Micros. 
Sac. 95;.p. 219, Fig. 38. 

Vegetative cells 14-224 x 80-200; chromatophore with 6-12(-16) 
pyrenoids in a single row; conjugation scalariform, often connecting 
several filaments; zygospores in the conjugating tubes, usually bilobate- 
ovoid, sometimes more cylindric with concave sides, 28-36" x 47-581; 
spore wall yellow, sometimes finely punctate. (Pl. XVI, Fig. 8.) 

United States: Florida, Fort Myers (Tiffany Coll.). 
This species is the first of 6 species having cylindric spores with concave 

lateral walls. M. opelousensis has round pillbox-shaped spores and is the 
culmination of this series of spore forms. 

44. MouceorTIA vaRIANs (Wittrock) Czurda 1932. Stisswasserflora 
Mitteleuropa. 9, p. 79. 

Vegetative cells 25-27; chloroplasts with numerous scattered pyre- 
noids; conjugation scalariform; zygospores in the conjugating tubes, 
extending into or across the gametangia, cylindric-ovoid, usually with 
concave sides, ends convex, 48-60 x 64-78; spore wall yellow-brown, 
smooth; sporangia adjoined by 2, 3, or 4 cell remnants. (Pl. XVI, 
Fig. 12.) 
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United States: Wisconsin (Prescott Coll.). 

Sweden; Finland; Holland; Czechoslovakia. 

45. MoucEorT1a ANGOLENSIS W. & G. S. West 1897. Jour. Bot. 35, 

P- 39- 
Vegetative cells 25-29 x 100-1454; chromatophores with 4-6 very 

small pyrenoids irregularly disposed; conjugation scalariform; zygo- 
spores in the conjugating tubes, short-cylindric with concave sides, 
19-214 in diameter; wall smooth; gametangia slightly curved. (PI. 
XVI, Fig. 16.) 

Africa, Angola. 
West’s drawing of the spore may be misleading. The polar ends should 

be visualized as circular. 

46. MoucEoTIa LAETEVIRENS (Braun) Wittrock 1877. Wittrock 
and Nordstedt Algae Exsiccatae, No. 58. Bot. Notiser 
1O77i, p. 23. 

Vegetative cells 35-404 x 65-350; chromatophores with numerous 
scattered pyrenoids; conjugating cells geniculate; conjugation scalar- 
iform; zygospores in the conjugating tubes; outer wall short-cylindric, 
36-47 bX 45-721, with concave sides; spore wall yellow-brown, smooth; 
aplanospores ovoid or obliquely ovoid. Spores quite variable in form. 
(Pl. XVI, Figs. 9-11.) 

United States: Wisconsin and Indiana; eastward to Massachusetts and 
Florida. 

Europe; South America; southern Siberia; India; China; Australia. 

47. Moucrotia AcaDIANA Transeau 1934. Trans. Amer. Micros. 
Soc... 53,.p: 224. 

Vegetative cells 43-54 x 100-400; chromatophores with many 
scattered pyrenoids; conjugating cells geniculate; conjugation scalar- 

iform; zygospores in the greatly enlarged conjugating tubes, cylindric- 
ovoid, usually with concave sides, ends convex, 51-70 /4 x 57-78; spore 
wall yellow, thick, smooth. Similar to M. laetevirens but larger in all 
dimensions. 

United States: Mississippi and Florida. 

Latvia (Skuja); Czechoslovakia (Czurda). 

Some of the records for M. laetevirens probably belong to this larger 
species which it closely resembles. 

48. Moucrot1a opELOUSENSIS Taft 1944. Ohio Jour. Sci. 44, p. 238. 

Vegetative cells 25-28 x 150-340; chromatophores with 6-12 
pyrenoids in a single row; conjugation scalariform; zygospores short- 



MOUGEOTIA 101 

cylindric, with concave ends and sides, formed in the tubes, 55-64 x 
30-34; spore wall yellow punctate; punctations about .8u in diameter 
and evenly spaced over the entire wall. (Pl. XVI, Figs. 13-15.) 

United States: Louisiana, Opelousas, 1938. 

49. Moucrotia pepressa (Hassall) Wittrock 1880. Skandinaviens 
Vaxter. 4, p. 23. 

Vegetative cells 7-124 x 35-144/4; conjugation scalariform and lat- 
eral; zygospores in the conjugating tubes, compressed-ellipsoid with the 
longer axis parallel to the filaments, 28-324 x 12-14; spore wall 
brown, punctate. (Pl. XVII, Fig. 1.) 

United States: Mississippi; Florida. 

British Isles; Germany; Sweden; Luxemburg; Switzerland. 

When the spores are immature there is a distinct pectic layer on the 
sporangium wall. 

50. Moucgot1a ovaLis (Hassall) Nordstedt 1886. Bot. Notiser 
1886. p. 136. 

Vegetative cells 11-14 x 110-140/; conjugation scalariform; zygo- 
spores in the conjugating tubes, compressed-ovoid to subglobose, 
29-384 x 26-36; spore wall finely scrobiculate, brown. (Pl. XVII, 
Figs. 2-3.) 

British Isles; Italy; Germany; Switzerland. 

It seems probable that specimens will be found with a pectic layer on 
the sporangium walls. 

51. Moucgrotia PEcTosa Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 220, Figs. 53-54. 

Vegetative cells 14.5-19 x 120-1904; chromatophores with 4-8 
pyrenoids in a single row; conjugation scalariform, but less frequent 
than reproduction by aplanospores; zygospores in the conjugating tubes 
enclosed in a 5-104 thick pectic sporangium wall, compressed-globose, 
26-29» x 20-224; spore wall colorless, smooth; aplanospores globose to 
compressed-globose, formed partly within or largely outside the mother 
cells, 18-21 » in diameter, when formed outside the mother cell covered 
with a pectic layer. Spores may not have been fully mature. (Pl. XVII, 
Figs. 4-6.) 

United States: Florida (Tiffany Coll.). 

52. Moucror1a GELATINosA Wittrock 1889. Wittrock and Nord- 
stedt Algae Exsiccatae, No. 957. 

Vegetative cells 12-18 » x 120-180; chromatophores with 3-6 pyre- 
noids in a single row; conjugation scalariform; zygospores in the con- 
jugating tubes, compressed-ovoid, 38-47 x 28-39", not including the 
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outer pectic layer, which may be 7-10» in thickness; spore wall brown, 
smooth. (Pl. XVI, Fig. 17.) 

British Isles; Sweden; Finland; Latvia; Spain. 

53. Mouceotia pisyuNcta Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 222, Figs. 50-51. 

Vegetative cells 14-18 x 50-200; chromatophore with 2-8 pyre- 
noids in a line; conjugation scalariform; zygospores in the conjugat- 
ing tubes, compressed-globose, 24-32 x 21-284; sporangium wall 
changing during maturity to pectic substance and becoming as much 
as 25 in thickness and pushing the 2 gametangia apart, but supporting 
the zygospore within; spore wall chestnut brown, punctate, suture 
prominent. (Pl. XVII, Figs. 7-8.) 

United States: Florida, Fort Myers (Tiffany Coll.); China, Hunan 
(Jao 1940) listed as M. gelatinosa. 

54. Moucgotia orpoconioweEs Czurda 1931. Beh. Bot. Zentralbl. 
48, p. 286. 

Vegetative cells 16-18 in diameter, with 1-2 platelike chroma- 
tophores, each with 2-3 pyrenoids; conjugation scalariform between 
geniculate cells, lateral by the solution of the cross wall and the devel- 
opment of a conjugating tube between the ends of the gametangia; 
subsequently, in both cases, following the union of the gametes, the 
sporangium wall changes to a thick pectic layer, 8-20 in width; the 
gametangial wall at the point of union with the sporangium becomes 
modified, suggesting the ring scars of Oedogonium cells; zygospores 
globose or compressed-globose, 41-504 x 40-41 #4; outer wall thick, color- 
less, smooth; spore wall yellow, thick, and irregularly corrugate, with 
a distinct equatorial suture. (Pl. XVII, Figs. 9-10.) 

Asia, Tibet. 

55. Mouceoria cyANEA Transeau 1926. Ohio Jour. Sci. 26, p. 321. 
Vegetative cells (14-)16-18(-20) # x 160-200"; chromatophore 

occupying one-third to one-half of the cell, with 4-10 pyrenoids in a 
row; conjugation scalariform; zygospores in the conjugating tubes, 
compressed-spherical, 38-48 x 30-40, with the long axis parallel to 
the filaments; spore wall blue, finely punctate; aplanospores spheroidal, 
laterally placed in the sporogenous cell, 30-324 in diameter; both kinds 
of spores surrounded at maturity with a transparent pectic layer, 4-8 
thick, which may disappear in preserved specimens. (Pl. XVII, Figs. 
15-17.) 

United States: Michigan and Ohio to Texas and Florida. 
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56. Moucgotia aTuBuLosa Krieger 1941. Rabenhorst’s Krypt- 
ogamenfiora. 13 (2), p. 168. 

Vegetative cells 19-21 x 100-140; chromatophores with several 
pyrenoids in a row; conjugation scalariform; zygospores compressed- 
ovoid, 25-27 x 20-21», with the longer axis parallel with the filaments, 
wholly within the conjugating tubes; at maturity the tube wall becomes 
a pectic wall 8-10 in thickness; spore wall blue, coarsely punctate; 
pits about .5 in diameter, 1-1.5 apart. (Pl. XVII, Figs. 13-14.) 

Java, Dieng Plateau (B. Rensch Coll.). 

57. MoucEoTIA OPERCULATA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 220, Fig. 52. 

Vegetative cells 18-21» x 60-285; chromatophores with 4-8 pyre- 
noids, usually 4; conjugation scalariform; zygospores in the conjugating 
tubes, compressed-spheroid, 27-30 x 21-27”, with a prominent equa- 
torial ridge and suture on the wall; spore wall pale yellow, shallow- 
scrobiculate. (Pl. XVI, Figs. 11-12.) 

United States: Oklahoma; Mississippi; Florida. 

58. MouGEoTIA PAWHUSKAE Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 220. 

Vegetative cells 18-224 x go-170; chloroplasts with 6-8 pyrenoids 
in a row; conjugation scalariform; zygospores in the conjugating tubes, 
compressed-globose, 34-40 x 25-32, with the longer axis at right 
angles to the tubes, surrounded by a pectic layer 4-16 in thickness; 
spore wall yellow to yellow-brown, scrobiculate, with a distinct equa- 
torial suture. (Pl. XVI, Figs. 24-25.) 

United States: Oklahoma, Pawhuska, April 25, 1932. 

59. MoucEoTIA SEMINOLEANA Tiffany 1934. Trans. Amer. Micros. 
Soc. 53, p. 220, Fig. 4o. 

Vegetative cells 20-25" x 70-200; chromatophores with 4-12 pyre- 
noids in a row; conjugation scalariform; zygospores in the conjugating 
tubes, compressed-globose, 32-47 x 25-36; outer sporangium wall a 
pectic layer 2-4 in thickness, absent from most of the mature spores; 
spore wall brown to dark chestnut brown, coarsely punctate, suture 
sometimes prominent, sometimes scarcely visible; aplanospores smaller, 
20-22 @ x 25-29), usually outside the mother cell, otherwise similar to 
the zygospores. (Pl. XVII, Fig. 22.) 

United States: Florida, Fort Myers; Texas, Fredericksburg (Taft Coll.). 

The last of the series with compressed-globose spores, which begins 
with M. depressa Number 4g. 
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60. Moucroria TRANSEAUI Collins 1912. Tufts College Studies. 
Sci. Ser. 3, p. 77. Wittrock. Bih. Kgl. Svensk Vetensk. 
Akad. Handl. 1, p. 39. 1872 (as M. tenuis). 

Vegetative cells g-13 x 50-1504; chromatophore with 4-8 pyre- 
noids in a single row; conjugation scalariform; zygospores globose to 
triangular-ovoid, 20-30» x 26-364, occupying the middle portion of the 
receptive gametangium and the tube; spore wall yellow, smooth; aplan- 
ospores obliquely ovoid, 12-20 x 20-32), formed at the middle of a 
straight or slightly angled cell which may be as long as the gametan- 
gium or longer. (Pl. XVII, Figs. 19-20.) 

United States: Not uncommon from Oklahoma eastward to Massa- 
chusetts and Florida. 

England; Sweden; India. 

The first of a series of 3 species in which the sporangium divides one of 
the gametangia but not the other. In many collections of these species there 
are filaments in which only part of the cells conjugate; the others form 
aplanospores. Other collections contain only aplansporic filaments. Recently 
Krieger has listed this species as M. abnorme Kisselev 1927. The figure in 
Kisselev’s publication of 1927 is probably of some other species, since the 
first structures formed after conjugation are the 3 sporangial walls, and this 
figure has no sporangial walls. The name M. tenuis Wittrock 1872 was 
preoccupied by M. tenuis Kiitzing 1849, which proved to be a synonym of 
M. scalarts Hassall 1842. 

61. MoucEorIA FLORIDANA Transeau 1934. Trans. Amer. Micros. 
Soc. D3; p. 224. 

Vegetative cells 14-2014 x 60-200; chromatophores with 6-8 pyre- 
noids in a single row; conjugation scalariform; zygospores occupying 
the middle of the receptive gametangia and the tubes, globose to trian- 
gular-ovoid, 30-40» x 36-48; spore wall yellow, smooth; aplanospores 
obliquely ovoid, 18-244 x 30-45/4, occupying the middle part of the 
cell; spore wall yellow, smooth. 

United States: Oklahoma and Texas eastward to Pennsylvania and 
Florida. 

Northern India (Randhawa Coll.). 

This species was collected by Wolle at Bethlehem, Pennsylvania, and 
named M. tenuis (Cleve) Wittrock var. minor. 

62. MoucEoriA PoINcIANA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 224, Figs. 45-46. 

Vegetative cells 21-254 x 100-2001; chromatophores with 6-10 
pyrenoids in a single row; conjugation scalariform; zygospores occupy- 
ing the middle portion of the receptive gametangia and the tubes, tri- 
angular-ovoid to globose, 36-44 x 35-51/4; spore wall yellow, smooth; 
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aplanospores occupying the middle part of the cell; obliquely ovoid, 
24-30 x 32-48. (Pl. XVII, Fig. 21.) 

United States: Florida, Daytona (Tiffany Coll.). 

In Florida the 3 foregoing species were all found in the same pond. In 
none of the specimens studied was interspecific conjugation observed. 

63. MoucEoTIA CAIMANI Transeau 1938. Amer. Jour. Bot. 25, 
D525, Fig. 2. 

Vegetative cells 4-5 x 60-1004; chromatophores with 2-8 pyre- 
noids in a single row; conjugation scalariform; zygospores dividing 
both gametangia, subglobose, 20-25 in diameter, surrounded by a thin 
pectic layer. Zygospores seen were smooth and colorless. They may not 
have been mature, but the dimensions of the filaments and the zygo- 
spores distinguish it clearly from all described species. (Pl. XVII, 
Fig. 18.) 

Haiti, Trou Caiman (R. M. Bond Coll.). 

After conjugation the filaments form a tangled meshwork, since they 
bend in all directions during conjugation. 

64. MoucEOoTIA CHEROKEANA Taft 1934. Trans. Amer. Micros. Soc. 
53, p. 222, Fig. 39. 

Vegetative cells 7-gu x go-120"; chromatophores with 2-6 pyre- 
noids in a single row; conjugation scalariform; zygospores filling the 
tube and dividing both gametangia, globose, rarely subglobose, 21-25 u 
in diameter, surrounded by an outer pectic layer 4-6 in thickness; 
spore wall yellow to brownish-yellow, smooth. (Pl. XVII, Fig. 23.) 

United States: Oklahoma, Wichita Mountains, April 29, 1932. 

65. Moucgoria aMERIcANA Transeau 1918. Tech. Pub., No. 9. 
New York State College of Forestry, p. 237. 

Vegetative cells 4-5 x 40-1204; chromatophores with 4-10 pyre- 
noids in a single row; conjugating cells slightly or strongly geniculate; 
zygospores dividing both gametangia, irregularly quadrate with con- 
cave or convex sides; angles produced and truncate, the space between 
the zygospore and the sporangium walls being filled with pectic ma- 
terial; spores 13-24 x 18-32; wall colorless, smooth, transparent; 
aplanospores obliquely elliptical, ends truncate at the middle of very 
long genuflexed vegetative cells, 10-144 x 20-26. (PI. XVIII, Figs. 1-3.) 

United States: Michigan; New York; Florida. 

66. Moucrotia corNnicuLtata Hansgirg 1886. O6esterr. Bot. 
Zeitschr., No. 10. 

Vegetative cells 5-7 x 30-180; conjugation scalariform; sporan- 
gia dividing both gametangia; zygospores quadrately ovoid, 22-26 x 
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22-26); spore wall yellow-brown, smooth, thickened, forming rounded 
processes at the angles. (Pl. XVIII, Figs. 4-5.) 

From France to Czechoslovakia, and North Africa. 

The figure published by Hansgirg is incorrect in that chromatophores 
were drawn in the unoccupied halves of the gametangia. 

67. MoucEoTIA THYLESPORA Skuja 1929. Acta Horti Bot. Univ. 
Latviensis. 4, p. 48. 

Vegetative cells 5-8 u x 25-804; chromatophore with 4-8 pyrenoids 
in a single row; conjugating cells geniculate; conjugation scalariform; 
sporangia dividing both gametangia; zygospores quadrangular with 
angles produced and truncate, 16-22 x 20-32; spore wall yellow- 
brown, scrobiculate, with tumid sides and rounded projecting corners; 
aplanospores oblique-ellipsoid, 18-25 x 28.8-39.6u. (Pl. XVIII, Figs. 
6-8.) 

United States: Florida (Tiffany Coll.). 

Estonia. 

68. MoucEoTIA UBEROSPERMA W. & G. S. West 1897. Jour. Bot. 35, 

P- 37: 
Vegetative cells 6-8 x 24-64; conjugation scalariform; zygo- 

sporangium dividing both gametangia; zygospores angular-globose 
(4-6 angles), wall very thick and lamellate, smooth and colorless, with 
corners extended into 4 solid, unequal processes which project into the 
gametangia; zygospores 21-27" in diameter, processes 3-18 long; 
aplanospores 20/4 x 30 with 2 processes. (Pl. XVIII, Figs. g-10.) 

Africa, Angola and Kentani. 

69. Moucrotia crATEROPHORA Bohlin 1go1. Bih. Kgl. Svensk 
Vetensk. Akad. Handl. 27, p. 50. 

Vegetative cells 7-9 in diameter (8-14 diameters long); conjuga- 
tion scalariform; zygospores in the conjugating tubes, or dividing one, 
or both, gametangia; zygospores globose to ovoid, 18-22 x 24-28», 
with 2 to 4 crateriform or retuse processes; spore wall brown, smooth. 
(Pl. XVIII, Figs. 11-14.) 

Azores. 

70. MouceoTia 1rREGULARIS W. & G. S. West 1897. Jour. Bot. 
35, p. 38. 

Vegetative cells 13.5-15 x 70-go/; conjugation scalariform; con- 
jugating cells more or less recurved; sporangium dividing both gam- 
etangia; zygospores irregularly quadrate to trapezoid with concave 
sides and thick walls, 38-63 x 42-48 including the processes, angles 
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with hornlike processes of varying length with rounded ends; spore 
wall thick, yellow to yellow-brown, punctate. (Pl. XVIII, Figs. 15-16.) 

Africa, Angola. 

71. MouGEOTIA GRANULOSA Transeau 1938. Amer. Jour. Bot. 25, 

P- 525; 
Vegetative cells 14.4-18 x 140-180(-320) with 4 to 8 pyrenoids 

in a row; conjugation scalariform; sporangium wall thick, transparent, 
dividing both gametangia, varying from broadly ovoid to quadran- 
gular-ovoid; spores 36-47 x 42-52; walls yellow to brown, rarely 
smooth, mostly granulose when mature, either apparently single or 
distinctly double—both layers granulose when separated. (Pl. XVIII, 
Figs. 18-20.) 

South Africa, Cape Town, Cape Flats (E. Stephens Coll.). 

72. Moucgotia capucina (Bory) Agardh 1824. Systema Algarum, 
p. 84. 

Vegetative cells 14-21 x 70-280(-340) », usually violet colored; 1 
or 2 chromatophores either rod-shaped occupying one-third to one- 
fourth of the cell with 4-8 pyrenoids, or ribbonlike occupying three- 
fourths of the length of the cell with 12-16 pyrenoids in a single row; 
conjugation scalariform; the first sporangium walls are formed at a 
distance (5-52) from the zygospore, the intervening space filled with 
pectic compounds; sporangium divides both gametangia; zygospores 
irregularly quadrangular with concave sides, 50-70 x 60-100/4; spore 
wall violet to brown, thick especially at the angles, smooth; aplan- 
ospores not uncommon, 20-36 x 45~-70(-80) #4, with more or less pro- 
duced ends. (Pl. XVIII, Figs. 26-31.) 

United States: Wisconsin; Michigan; New York; North Carolina; 
Alabama; Florida. 

Widely distributed in Europe; Central Africa; northern South America; 
Hawaii; New Zealand. 

In some collections there are double spores that are the result of division 
of gametes just prior to conjugation. If conjugation fails in one or both 
pairs of gametes there may be one or more parthenospores instead of 2 
zygospores. At Tupper Lake, in the Adirondacks, September, 1936, a 
specimen was found with a mature zygospore formed by scalariform conju- 
gation between 2 adjacent cells of a filament. (Pl. XVIII, Fig. 31.) 

73. Mouceotia peELicaTa Beck 1926. Archiv f. Protist. 55, p. 179, 
Fig. 17. 

Vegetative cells about 3.5 in diameter; conjugation scalariform; 
sporangia dividing both gametangia; zygospores cruciate-quadrate, 
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with concave sides, angles with hornlike processes; spores about 28 4 

on a side. (Pl. XVIII, Fig. 17.) 
Austria, Karnten. 

74. MouGEOTIA ELEGANTULA Wittrock 1872. Om Gotland och 
Oelands Sét. Alg., p. 40. 

Vegetative cells 3.5-5 x 50-135; chromatophore with 4-8 pyre- 
noids in a row; conjugating cells geniculate; conjugation scalariform; 
sporangium dividing both gametangia; zygospores cruciate-quadrate, 
18-244 x 18-24, with rounded corners; spore wall hyaline, smooth; 
aplanospores ellipsoid, 6-9“ x 20-24», otherwise similar to the zygo- 
spores. (Pl. XVIII, Figs. 21-22.) 

United States: Wisconsin; Iowa; Texas eastward to Massachusetts. 

Widely distributed in Europe; China, Yiinnan; West Indies. 

At Twin Lakes, Michigan, a specimen was collected in which a zygo- 
spore had been formed by scalariform conjugation between 2 cells of the 
same filament, which had been bent into a loop. 

75. Moucgoria BoopL_Et (W. & G. S. West) Collins 1912. Tufts 
College Studies. 3 (2), p. 76. 

Vegetative cells 4-5.5 x 25-225; chromatophore .5-.8 of the 
length of the cell, with 4-6 pyrenoids in a single row; reproduction 
usually by aplanospores, very rarely by zygospores; conjugation scalar- 
iform; zygospores quadrangular, 15-18 x 15-23", corners somewhat 
rounded; aplanospores ellipsoid, 12-15 x 23-251, projecting slightly 
on the convex side of the slightly curved sporangia; spore wall yellow 
to brown, punctate. (Pl. XVIII, Figs. 23-25.) 

United States: Illinois, Charleston; Oklahoma (Taft Coll.). 

British Isles. 

Very abundant for several years in a lily pond on the campus of the 
Eastern Illinois State Teachers College at Charleston, Illinois; fruited there 
both in the spring and autumn months. Among the hundreds of aplano- 
spores examined perhaps a total of 25-30 zygospores was found. The Okla- 
homa specimens had spores darker than the Illinois specimens. 

76. MoucEoriA GRACILLIMA (Hassall) Wittrock 1872. Bih. Kgl. 
Svensk Vetensk. Akad. Hanadl. 1, p. 40. 

Vegetative cells 5-74 x 55-140; conjugation scalariform; sporan- 
gia dividing both gametangia; zygospores quadrate, with deeply con- 
cave sides, 20-25 x 20-28, angles retuse; spore wall minutely ver- 
rucose; aplanospores spindle-shaped. (Pl. XIX, Figs. 1-2.) 

United States: Texas; Michigan; Illinois to New York and Massa- 
chusetts. 

Europe, generally distributed throughout. 
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77. Mouceotia viripis (Kitzing) Wittrock 1872. Bih. Kgl. Svensk 
Vetensk. Akad. Handi. 1, p. 39. 

Vegetative cells 6-9“ x 40-1601; chromatophores occupying most 
of cell with 2-6 pyrenoids in a single row; conjugation scalariform; 
sporangia dividing both gametangia; zygospores quadrate with concave 
sides and retuse angles, 20-32 1 x 20-324; spore wall smooth, colorless; 
aplanospores oblique-ellipsoid, 14-16 x 30-36. (Pl. XIX, Figs. 3-4.) 

United States: Wisconsin; Illinois to New Jersey and Florida. 

Europe, generally distributed; North Africa; India; China, Szechwan. 

78. Mouceot1a propucta G. S. West 1907. Ann. Roy. Bot. Gard., 
Calcutta. 6, Part 2. 

Vegetative cells 7-8 x 84-160; conjugation scalariform; sporan- 
gia dividing both gametangia; zygospores quadrangular, with concave 
or slightly convex sides, angles produced and truncate, 29-374 on a 
side; spore wall “colorless,” punctate; aplanospores obliquely ellipsoid 
with ends produced, 14-18 x 30-40, otherwise similar to the zygo- 
spores. (Pl. XIX, Figs. 5-6.) 

Burma and Assam. 

Near the ends of the aplanospores there is a ringlike thickening of the 
outer spore wall. 

79. MoucEOTIA REGELLI Skuja 1937. Hedwigia. 77, p. 53, Pl. 2, 
Figs. 1-3. 

Vegetative cells 7-gu x 50-160”; chromatophores sometimes con- 
stricted in the middle, with 2-4 pyrenoids in a row; conjugation scalar- 
iform; conjugating cells slightly geniculate; zygospores dividing both 
gametangia, hexagonal-ovoid, 22-25 x 29-30; spore wall thin, yellow- 
brown, smooth; inner wall colorless to pale yellow, densely and finely 
punctate. (Pl. XIX, Figs. 7-8.) 

Greece, Taygetus. 

80. MoucroTia TUMIDULA Transeau 1914. Amer. Jour. Bot. 1, 
pi207. 

Vegetative cells 6-8.5 x 70-1201; chromatophore with 4-8 pyre- 
noids; conjugation scalariform; sporangia dividing both gametangia; 
zygospores quadrangular, with convex walls, 22-26 x 26-30, angles 
retuse; spore wall colorless, distinctly punctate; aplanospores obliquely 
ellipsoid, 12-14» x 28-32, with retuse ends and coarsely punctate. 
(Pl. XIX, Figs. 9-10.) 

United States: Illinois; Wisconsin; Iowa; Arkansas, eastward to New 
York. 

Puerto Rico. 
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Differs from M. punctata in having zygosporangia with convex lateral 
walls and smaller dimensions. 

81. MoucgoTia Austriaca Czurda 1932. Siisswasserflora Mittel- 
europa. 9, p. 90, Fig. 82. 

Vegetative cells 7-9» x 50-140; chromatophores with 2 pyrenoids; 
conjugation scalariform; zygospores quadrangular, with concave sides 
and rounded corners bulging into the gametangia, 20-25 x 27-304; 
spore wall golden-brown, thick, scrobiculate; pits about 1 in diam- 
eter. (Pl. XIX, Figs. 11-12.) 

United States: Texas (Taft Coll.). 

Austria, Wiener-Neustadt. 

82. MoucgoT1a virEScENS (Hassall) Borge 1913. Séésswasserflora 
Deutschland. 9, p. 43. 

Vegetative cells 8-g# x 50-220/4; conjugation scalariform; sporan- 
gia dividing both gametangia; zygospores quadrangular, with concave 
sides, 29-35 X 29-354; wall colorless, smooth, with rounded corners. 
(PI. XIX, Fig. 16.) 

United States: Wisconsin (Prescott Coll.). 

Canada, Maritime Provinces (Hughes Coll.); England; Germany; 
France to Yugoslavia; China, Yiinnan (Li Coll.), and Szechwan (Jao Coll.). 

83. MoUGEOTIA ROTUNDANGULATA Jao 1935. Sinensia. 6, p. 579, 
Pl. 2, Figs. 45-46. 

Vegetative cells 8-104 x 160-420; chromatophores with 8-14 
pyrenoids in a single row; conjugation scalariform; sporangia dividing 
both gametangia; zygospores quadrangular, somewhat tumid, 32-35" x 
32-35, with rounded angles; wall scrobiculate with scattered pits, 
1-2 in diameter, colorless at maturity. (Pl. XIX, Figs. 13-14.) 

China, Szechwan. 

84. Mouceot1a puNnctataA Wittrock 1867. Algologiska Studier. |. 
Uppsala. 

Vegetative cells 8-10 x 50-120"; chromatophores with 4 pyre- 
noids in a row; conjugation scalariform; sporangia dividing both gam- 
etangia; zygospores quadrangular with concave sides and obtuse or 
retuse angles, 30-384 x 30-38, 18-20 thick; outer wall finely scrobic- 
ulate, inner nearly smooth. (Pl. XIX, Fig. 15.) 

United States: Wisconsin (Prescott Coll.); Florida (Tiffany Coll.). 

Sweden, Upland; Brazil (Drouet Coll.). 
Jao has recently described (Bot. Bull. Acad. Sinica. I, p. 101, 1947) a 

new species, M. subpunctata, that closely resembles this species, but the cell 
diameters are 5—6.5 4 and the spores are 20-25 p x 18-25 p. 
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85. MouGcEOTIA QUADRANGULATA Hassall 1843. Ann. and Mag. 
Nat. Hist. 11, p. 434. 

Vegetative cells 8-13 x 50-140; chromatophore with 8-16 pyre- 
noids in a single row; conjugating cells geniculate; conjugation scalar- 
iform; sporangia dividing both gametangia; zygospores quadrangular 
with straight sides and truncate corners or rarely with angles retuse, 
28-40 « x 28-40“; spore wall colorless, punctate; aplanospores obliquely 
ovoid, 20-21 x 36-44. (Pl. XIX, Figs. 19-20.) 

United States: Illinois to Louisiana eastward to Newfoundland; Massa- 
chusetts; Florida. 

Generally distributed from England to Russia and China; south to 
North Africa and Madagascar; South America, Chile. 

86. Moucgotta paLuposa G. S. West 1899. Jour. Bot. 37, p. 108, 
Pl. 395, Figs. 4-6. 

Vegetative cells 11.5-13.5 4 x 70-1854; chromatophores short, occu- 
pying about one-third the length of the cell, with 4-6 pyrenoids in a 
single row; fertile cells recurved; conjugation scalariform; sporangia 
dividing both gametangia; zygospores ovoid to quadrangular-ovoid, 
angles undulate truncate, 32-28 x 44-49; outer wall of zygospores 
thick, smooth; inner wall smooth, thin. (Pl. XIX, Figs. 17-18.) 

England. 

87. Moucgotia asPERA Woronichin 1923. Notulae Syst. Inst. 
Crypt. Hort. Bot. Petrop. 2, p. 192. 

Vegetative cells 13-16.5 x 78-112; conjugation scalariform; spo- 
rangia dividing both gametangia; zygospores globose, 36-46» in diam- 
eter, rarely ovoid, 46 x 66); spore wall pale brown, punctate. 

Asia Minor, Tiflis; Finland. 

88. Mouceotia FraciLis (Zeller) de Toni 1889. Sylloge Algarum. 
T2)), S720. 

Vegetative cells 17-22 x 85-200; conjugation scalariform; zygo- 
spores quadrangular, 22-28 » x 22-28; spore wall smooth. 

Burma, Pegu. 

89. MouGEoTIA TENERRIMA G. S. West 1914. Mem. Soc. Neucha- 
teloise Sci. Nat. 5, p. 1028. 

Vegetative cells 4-5 x 110-135; chromatophores with 6 pyre- 
noids in a single row; zygospores unknown; aplanospores oblique- 
ellipsoid, 12-13 4 x 24-25, ends slightly mammillate, wall smooth. (Pl. 
XIX, Figs. 30-31.) 

South America, Colombia. 
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go. Moucgotia Tropica (W. & G. S. West) Transeau 1926. Ofto 
Jour. Sci. 26, p. 325, Pl. 7, Fig. 112. 

Vegetative cells 6-7 x 36-56; chromatophore with 2 pyrenoids; 
zygospores unknown; aplanospores obliquely globose with projecting 
mammillate solid processes, wall yellow-brown, scrobiculate, 27-28» x 
27-29, with the processes 42-46 in length. (Pl. XIX, Fig. 21.) 

Africa, Angola. 

gt. Moucrotia MIAMIANA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 222, Pl. 19, Figs. 41-42. 

Vegetative cells 6-7.24 x 60-130; chromatophores with 2-6 pyre- 
noids; zygospores unknown; aplanospores formed in the middle of 
straight or slightly angled cells; outer sporangium wall covered at all 
stages by a pectic layer; aplanospores globose to ovoid to ellipsoid with 
projections at either end; globose spores 18-20 in diameter, ellipsoid 
spores 16-18 x 25-32/4; spore wall yellow, punctate. (Pl. XIX, Figs. 
22-23.) 

United States: Oklahoma, Miami, August 14, 1932 (Taft Coll.). 

g2. MouceoTiA vENTRIcosA (Wittrock) Collins 1912. Tufts Col- 
lege Studies. 3, p. 76. 

Vegetative cells 6-g# x 100-140"; chromatophores with about 4 
pyrenoids in a single row; zygospores unknown; aplanospores obliquely 
ellipsoid to subglobose, 12-24 x 16-29”; spore wall smooth, yellow- 
brown. (PI. XIX, Fig. 24.) 

United States: Reported from California, Michigan, and Pennsylvania. 
Have seen no specimens. 

Sweden; Latvia. 

93. Moucgot1a prona Transeau 1926. Ohio Jour. Sci. 26, p. 326, 
Pl. 7, Figs. 109-11. . 

Vegetative cells 8-12 x 60-140(-280) »; chromatophores 2 with 
the nucleus between, pyrenoids 4-6 in each; zygospores unknown; 
aplanospores obliquely ellipsoid with ends produced and truncate, 
20-24/4 x 50-52(-60) 4; spore wall faintly yellow, punctate, with 
rounded or retuse ends. (Pl. XIX, Figs. 26-28.) 

United States: New York, High Hill, Long Island, growing in a road- 
side spring. 

During the formation of an aplanospore an enlargement of the middle 
portion of the cell develops. Simultaneously the protoplast begins to con- 
tract and the 2 chromatophores move into the enlargement, 1 on each side 
of the nucleus. The contracted protoplast is cut off from the 2 narrow parts 
of the sporogenous cell by cross walls. A little later the spore wall develops. 
Similar stages have been seen in other species of Mougeotia. 
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94. Moucrotia Mayor (G. S. West) Transeau 1926. Ohio Jour. 
Sci. 26, p. 327. G. S. West. Mem. Soc. Neuchateloise Sct. 
Nat. 5, p. 1027. 

Vegetative cells 13-15 x 235-3153; chromatophore with 11-14 
pyrenoids in an irregular row; zygospores unknown; aplanospores 
obliquely ellipsoid with truncate ends, 24-26 x 34-38; spore wall 
yellow, punctate. (Pl. XIX, Fig. 29.) 

South America, Colombia. 

95. Moucgot1a RAvA Transeau 1944. Ohio Jour. Sci. 44, p. 244. 
Vegetative cells 8-124. x 32-1204; chromatophore with 4-8 pyre- 

noids in a row; reproducing by aplanospores which are formed mostly 
outside the recurved sporiferous cells; aplanospores globose, 16-20/4 in 
diameter; wall gray-brown and smooth. (PI. XIX, Fig. 25.) 

United States: Mississippi, Starkville; Louisiana, Alexandria (Hicks 
Coll.); Texas, Austin (Taft Coll.). 

The species resembles certain aplanosporic filaments of M. calcarea. 
The metallic gray-brown color of the spores is distinctive, also the absence of 
conjugation. 

SPECIES NOT IN PROPER SEQUENCE 

96. Moucgotia suspALuposa Ley 1944. Sinensia. 15, p. 97. 
Vegetative cells g-11 x 30-152"; pyrenoids 2; conjugation scalar- 

iform; sporangia dividing both gametangia; zygospores quadrangular- 
ovoid, sometimes much rounded, 25-29 x 21-29, 20-27 thick; spore 
wall very thick, smooth, deep yellow at maturity. (Pl. XIX, Fig. 32.) 

China, Woo-Yang-She, northern Kwangtung, February 21, 1942. 

Resembles Number 86, Mougeotia paludosa West, but differs in smaller 
dimensions throughout. 

97. Moucgor1aA cHLAMyDATA Prescott 1947. Ohio Jour. Sci. 47, 
p- 130. 

Vegetative cells 12-16. x 200-240; chromatophores with 4-6 pyre- 
noids in a row; conjugation scalariform; zygospores compressed-globose, 
26-28». x (30-) 32-38; sporangium wall bluish (by refraction), spore 
wall thick, metallic green, and smooth. The sporangium wall is quite 
unique in that after conjugation it has an inner and outer layer of cel- 
lulose separated by a thick pectic layer. The outer layer disintegrates 
equatorially as the spore reaches maturity and the pectic layer dissolves 
leaving a collar around the base of each half of the conjugating tube. 
(Pl. XIII, Fig. 19.) 

Ecuador, volcano Cotopaxi, hanging bog at 14,000 feet. 
Should be near M. cyanea, Number 55. The spore is compressed at 

right angles to the conjugating tube. 
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98. MoucEorTIA coTOPAXIENsIs Prescott 1947. Ohio Jour. Sci. 47, 
D.. 132. 

Vegetative cells 10-16 x 80-250; chromatophores with 2-4 pyre- 
noids in a row; conjugation scalariform; zygospores globose or com- 
pressed at right angles to the short conjugating tubes, 30-324 in diam- 
eter; spore wall steel-blue, scrobiculate with pits about 1 in diameter, 
4-5/4 apart; sporangium wall thin, smooth. (Pl. XIII, Fig. 20.) 

Ecuador, volcano Cotopaxi, hanging bog at 14,000 feet. 

Should be near M. cyanea, Number 55. 

99. MoucEoTIA KWANGSIENSIS Jao 1947. Bot. Bull. Acad. Sinica. 
1, p. 100. 

Vegetative cells 12-13 x 115-313; chromatophores with 4 to 6 
pyrenoids in a single row; gametangia geniculate; zygosporangia divid- 
ing both gametangia, compressed-globose; zygospores, 35-42 / X 33-35 #45 
outer spore wall thick, lamellose, and hyaline; spore wall yellow, either 
smooth, or with thin reticulate wrinkles. It is possible that the wrinkles 
are due to contraction and are not morphological structures. 

China, Suijen, common in rice fields. 

Should be placed near M. cherokeana (No. 64), which is similar but 
smaller. 
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THE GENUS TEMNOGAMETUM W. & G. S. WEST 1897 

The vegetative cells and filaments of the species resemble those 
of Mougeotia. The cells are cylindric, five to twenty-five diam- 
eters long, each with a single axile platelike chromatophore. The 
pyrenoids are arranged either several in a single row, or are 
numerous and scattered. The cell sap in 2 of the species is purple. 

The behavior during reproduction is very different from that 
of the species of Mougeotia. The gametangia are short specialized 
cells formed at the ends of scattered vegetative cells. They are 
one to two diameters long and are gorged with starch and other 
food substances. In scalariform conjugation the adherent sides of 
two gametangia become distended and a hole develops within 
the ring of contact. These connecting walls widen and become 
the lateral walls of the quadrangular sporangium. Note that dis- 
tinct conjugating tubes are not formed as in Mougeozria. In lateral 
conjugation, two adjoining gametangia of the same filament 
enlarge most at the separation wall, and the wall gradually dis- 
appears. The gametes unite and the zygospore is obliquely 
spindle-shaped. Aplanospores and parthenospores may be formed 
from the reproductive cells. Only 4 species have been found—all 
within the tropics. 

Key To THE Species OF TEMNOGAMETUM 

1. Chromatophores with pyrenoids in a row...............+-:- 2 
1. Chromatophores with scattered pyre- 

CEVOVT RSG CARAS cot A ge Sy COA REVO Re RO SEaE 4. T. thaxtert 

2. Cell diameter 10-12", zygospores 
(lateral conjugation) 20-40 x 40- 
PION EEN UN are A catave taunt 1. 1. uleanum 

2. Cell diameter 14-174, zygospores 
(lateral conjugation) 20-26 x 61- 
Gian aes ree es were ha takilace he math dn 2. T. heterosporum 

2. Cell diameter 14-20, zygospores 
(lateral conjugation) 35-42" x 80- 
nis. 2 seme inenll Va dae ADE eM a 3. T. transeaui 
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DEscRIPTIONS OF SPECIES 

1. TEMNOGAMETUM ULEANUM (Mobius) Wille 1909. Pflanzen- 
familien, Nachtrige zum I Teil, 2 abt., p. 13, Fig. 3. 
Mobius. Hedwigia. 34, p. 175, Pl. 2, Figs. 1-10. 1895. 

Vegetative cells 10-12 x 60-120, with an axile chromatophore 
with about 4 pyrenoids, cell sap purple; cells elongating to 20-25 diam- 
eters at time of conjugation; conjugation usually lateral, sometimes 
scalariform; gametangia 20-30 long; zygospores by lateral conjuga- 
tion obliquely ovoid, 20-40 x 40-60; zygospores by scalariform con- 
jugation quadrangular with truncate angles, 25-40 x 30-50; spore 
walls transparent and smooth. Aplanospores rare but present. (Pl. XX, 
Figs. 1-4.) 

Brazil, near Itajahi, March, 1894 (E. Ule Coll.). 

2. TEMNOGAMETUM HETEROSPORUM W. & G. S. West 1897. Jour. 
Bot. 35, p. 37, Pl. 370, Figs. 5-9. 

Vegetative cells 14-17 x go-200; chromatophores with 2-6 pyre- 
noids, color of cell sap unknown; conjugation scalariform and lateral; 

gametangia 22-40 in length; zygospores by scalariform conjugation 
quadrangular with concave sides, 39-50 x 48-594; zygospores by lat- 
eral conjugation obliquely ovoid, 20-26 x 61-67 spore wall smooth, 
transparent. (Pl. XX, Fig. 10.) 

Africa, Angola, Morro de Lopollo, February, 1860 (Welwitsch Coll.). 

3. TEMNOGAMETUM TRANSEAUI Prescott 1947. Ohio Jour. Sci. 47, 
p:/ 132. 

Vegetative cells 14-20 x 100-400, with a narrow, axial chroma- 
tophore with 2-4 pyrenoids in a row; conjugation lateral and scalar- 
iform; gametangia, 20-224 x 20-30 at the ends of vegetative cells; 
zygospores by lateral conjugation obliquely ovoid, 35-42 x 80-1004; 
zygospores by scalariform conjugation, 40-50 x 45-60“; median wall 
smooth, orange-brown at maturity. (Pl. XX, Figs. 5-6.) 

Ecuador, volcano Cotopaxi, hanging bog at 14,000 feet. 

4. TEMNOGAMETUM THAXTERI Transeau 1932. Ohio Jour. Sci. 32, 
p. 489, Pl. 1, Figs. 14-20. 

Vegetative cells 39-45 x 220-360; chromatophore broad with 
30-120 pyrenoids scattered throughout; conjugation scalariform; gam- 
etangia 36-90 long; zygospores quadrangular-ovoid, 60-75 « x go-120/, 
occasionally in pairs which are somewhat longer and narrower; lateral 
walls concave; aplanospores tumid, about 60 x 75m. (Pl. XX, Figs. 

7-9.) 
Trinidad, Cumuto Station, April 10, 1913 (Thaxter Coll.). 
The cell sap in this species is purple. 



CHAPTER ELEVEN 

THE GENUS SIROCLADIUM RANDHAWA 1941 

This tentative genus is established on the basis of chromato- 
phores which resemble those of Mowgeotia, and reproductive 
structures quite similar to those of Sirogonium. The vegetative 
cells are cylindric but variously curved, with plane end walls. 
The chromatophores are two broad parietal plates, each with 
several pyrenoids in a row, and the nucleus is supported by a 
cytoplasmic pillar between the flat sides of the chromatophores. 
The gametangia may become organized after an unequal division 
of a vegetative cell, or from a short undivided vegetative cell. 
Conjugation occurs between reflexed gametangia in adjacent fila- 
ments. Adhesion is followed by the growth of a pectic ring about 
the area of contact, but without the formation of tubes. The one 
known species is terrestrial and has rhizoids extending into the 
soil both as elongated basal cells and as outgrowths from other 
cells of a filament. 

DESCRIPTION OF SPECIES 

SIROCLADIUM KUMAOENSE Randhawa 1941. Bot. Gaz. 103, p. 196. 
Vegetative cells cylindric, more or less irregularly bent, with plane 

end walls, 45-64" xX 120-210} chromatophores 2; parietal plates 15-20» 

broad, each with 4 to 12 large pyrenoids arranged in a row. The nucleus 

is centrally supported by a cytoplasmic pillar between the 2 chromato- 

phores. Conjugation occurs between 2 geniculate gametangia without 

the formation of tubes. Receptive gametangia become inflated, zygo- 

spores are broadly ellipsoid, 42-70" x go-108; median spore wall yel- 
low-brown and smooth. Parthenospores and aplanospores smaller and 
rounded, otherwise similar. (Pl. XX, Figs. 11-14.) 

India, Upper Punjab, Almora, September and October, 1939. Found 
growing on moist clay on a ledge near a waterfall in the Kumaon Hills. 

Specimens of this remarkable plant have been examined by the author. 
The width of the chromatophores and the size of the pyrenoids are quite 
unlike any specimens of Sirogonium that I have seen. That it has certain 
features in common with this latter genus is unquestionable. In the spec- 
imens seen there was no evidence of spiral twisting of the chromatophores. 
It is possible that in the living material the chromatophores were even wider 
than the dimensions given above. 

11g 
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CHAPTER TWELVE 

THE GENUS ENTRANSIA ELWYN HUGHES 1943 

The genus Entransia was established to classify an alga having 
simple filaments with cylindrical cells and one or two laminate 
parietal chromatophores extending lengthwise of the cell, with 
several irregular fingerlike processes extending outward and part 
way around the cell. Each chromatophore has several scattered 
pyrenoids. In young cells with a single chromatophore the nucleus 
is laterally placed near the center of the chromatophore. In mature 
cells the nucleus is in the bridge between the two chromatophores. 
The orientation of the two chromatophores with the nucleus be- 
tween, the scattered pyrenoids, and the fingerlike processes extend- 
ing outward and more or less enclosing the cell contents suggest 
that the plant may belong to the Zygnemataceae. On the other 
hand it may belong to the Ulotrichaceae near the genus Ulothrix. 
Until the reproductive structures are found no definite disposition 
of the genus can be made. Named for E. N. Transeau. 

DESCRIPTION OF SPECIES 

ENTRANSIA FIMBRIATA Hughes 1943. Abstracts of Doctoral Disser- 
tations, The Ohio State University, 40, pp. 153-59; also in 
Amer. Jour. Bot., 35 (1948), p. 487. 

Filaments with cylindrical vegetative cells 19-22.4 x 16-64"; I or 
2 parietal chromatophores extending lengthwise of the cell, each with 
several lateral processes partly embracing the cell contents. There is a 
nucleus, in young cells located laterally and near the center of the 
chromatophore; in mature cells with 2 chromatophores the nucleus is 
in the bridge between them. (Pl. XX, Fig. 15.) 

Canada, Nova Scotia, Queens County, Charleston, July, 1941. Collected 
in a small artificial lake in the Port Medway River valley. 

Here is an interesting note. In this same lake Hughes collected 3 new 
species of Bulbochaete, 1 new Oedogonium, and a new Spirogyra. These 
were the only new species of filamentous algae found on the peninsula 
during two summer collecting trips, and in the examination of numerous 
collections made by other residents of Nova Scotia. Many other collectors 
have had similar experiences of finding one station that contained several 
new or rare species not met with elsewhere in the same region during a 
collecting period of several years. 
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CHAPTER THIRTEEN 

THE GENUS SPIROGYRA LINK 1820 

The species of Spirogyra are known to more people than those 
of any other genus of the filamentous green algae. For many 
years they have been seen and named in biology classes in sec- 
ondary schools and colleges. They occur on all the continents and 
larger islands in fresh-water ponds, streams, and lakes. Among 
the filamentous green algae the genus Spirogyra ranks next to 
Oedogonium in the number of described species. 

In the following pages, 275 species are described, and it is 
highly probable that this number will be greatly increased as soon 
as habitats are visited repeatedly and collections are made by 
trained personnel. Most of our present knowledge is based on 
chance collections. Since we know that the fruiting period of 
many species is less than a fortnight, only repeated visits to the 
same station possibly can secure identifiable specimens of all the 
species present. 

Professor Jean Massart once remarked, “Why waste your time 
on Spirogyras—there are no species in that genus.” It is true that 
there are some highly variable species among them, but I suspect 
that most of the species will be found to be remarkably uniform 
when once they have been described adequately. The older de- 
scriptions were quite incomplete and gave few details concerning 
spore walls, conjugating tubes, and even spore forms. Conse- 
quently, many diverse specimens were classified as belonging to 
the same species. 

The filaments of the Spirogyras are composed of cylindric cells, 
all very much alike except the first or basal cell which may 
develop as a rhizoid and anchor the filament at least during its 
early development. The vegetative cells of larger species often 
appear barrel-shaped under the microscope, and have been thus 
described and figured. This appearance usually is due to the 
pressure of the cover glass. Measurements of the diameters of 
vegetative cells should be made at the partition walls. Czurda 
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insists that cell lengths are of no taxonomic importance since 
they may be modified in some species by environmental condi- 
tions. Nevertheless there are some species in which the cells are 
relatively short (one-half to two diameters), and others in which 
they are relatively long (eight to twenty-five diameters). In these 
species at least, the cell lengths may be contributory evidence to 
their identification. Cells 600 long have been seen in at least 
5 species, the diameters of which are between 20” and 45. 

The chromatophores are ribbonlike or troughlike, with or 
without a median ridge, arranged in a left-handed, or counter- 
clockwise spiral in the parietal cytoplasm. The number of spirals 
in a cell may vary from one to sixteen. In some species the number 
of chromatophores is uniform. In others there are occasional cells 
in filaments with one more than the usual number—particularly 
in the one-spiraled species. How these arise is not known. In 
still other species the number regularly varies within certain limits. 

In determining the number of chromatophores in a given 
specimen, counts should be made only in filaments attached to 
the sporangia or gametangia being studied, as there may be vege- 
tative filaments of nearly the same dimensions but of another 
species present in any collection. In most species the number of 
spirals is readily determined by focusing just below an upper-half 
turn of the spiral, counting this turn as one and adding to it the 
number of optical intersections made by the spirals on the oppo- 
site side of the cell. In very large species and in those with tightly 
coiled chromatophores this may be impossible. In such species 
and in those with nearly straight chromatophores, the numbers 
are best determined by counting the ends of the spirals near the 
cross walls. 

Each chromatophore has from several to many disc-shaped 
pyrenoids spaced at regular intervals, and in certain species inter- 
rupting the median ridge. The margins of the chromatophores 
may be nearly smooth, or variously crenulate. Just after cell 
division the spiral pattern is continuous from one cell to the next, 
interrupted only by the thin partition wall. Chromatophores are 
examples of direct cytoplasmic inheritance. Through aplanospores 
they are derived directly from the chromatophores of the sporog- 
enous cells. Through zygospores they are derived from the chro- 
matophores of the receptive gametangia. 

The cells of a filament are enclosed in a pectic sheath 1 to 17# 
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in thickness, and each cell may have an additional thin pectose 
wall and an inner cellulose wall next the protoplast. The trans- 
verse or end walls of the cells at maturity are of 4 types: plane, 
replicate, semireplicate, and colligate. These are probably funda- 
mental cell differences. The first three types have long been used 
to separate three primary groups within the genus. 

Following cell division the primary wall, or middle lamella of 
the partition wall, is composed of a pectic compound and has a 
plane surface. The secondary wall of cellulose also is plane in 
208 species. In 65 species the cellulose layer develops a circular 
cuplike infold. (Pl. XXXV, Figs. 5-20.) Two other species have 
only a semicircular infold. (Pl. XXXV, Figs. 1-4.) In the adja- 
cent cell the infold is opposite the plane half so that when these 
partition walls are seen from the side, the two folds resemble a 
partly open transom. 

Not infrequently, in the division just preceding the formation 
of gametangia, the walls are plane even in the replicate species. 
There is 1 species (S. colligata) in which the middle lamella con- 
tinues to grow in thickness and spread out over the ends of the 
cylindric wall. This process results in a collared diaphragm be- 
tween successive cells. (Pl. XXXI, Figs. 11-13.) Isolated exam- 
ples of collared diaphragms may be found in other species. 

When cells with plane walls separate, the free ends become 
rounded. Free end walls of replicate species have a narrow central 
bulge with a distinct shoulder. The free ends of semireplicate 
cells have an asymmetric pointed bulge on the half where the 
infold occurred. As cells age, the transverse walls may become 
thickened and distorted through pectinization. 

The replicate walls are curious structures. Since they first were 
seen, botanists have exercised their ingenuity to devise some im- 
portant use or advantage for them. Frequently they have been 
held up as special adaptations for fragmentation. Yet all these 
botanists know that plane-walled filaments fragment without dif- 
ficulty. When fragmentation occurs throughout a filament, the 
protoplasts are on their way to disintegration, not to multiplication. 

The nucleus of a vegetative cell is located near its center, 
enclosed in cytoplasm supported by cytoplasmic strands, the outer 
ends of which usually adjoin a pyrenoid. 

The simplest method of propagation and survival over a dor- 
mant period is by akinetes. These may be cylindric thick-walled 
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cells, or the thickening may be unequally distributed and modify 
the usual cell form. (PI. I, Fig. 1.) Aplanospores are formed by 
the contraction of the contents of vegetative cells and the growth 
of a new and distinctive spore wall. 

The “spore wall” is really a complex of three to five walls, one 
or more of which may be variously sculptured or ornamented. 
The outer wall is of cellulose and is usually colorless and trans- 
parent. Sometimes the outer wall is made up of two colorless 
layers, either of which may be thick and sculptured. The median 
spore wall at maturity is distinguished by its yellow to chestnut 
brown color resulting from chitinous deposits in or on the cellu- 
lose. This is the spore wall most frequently sculptured and orna- 
mented. In some species the median wall also consists of two 
distinct chitinous layers. The inner spore wall is a thin cellulose 
layer lining the median wall and seldom seen, except when the 
spores are crushed. The median and the outer walls have a suture, 
more or less distinct, encircling the spore. At the time of germi- 
nation these walls split along this line, while the inner wall 
enlarges with the protoplast and becomes the wall of the one 
celled sporeling. The walls of zygospores are similar to those of 
aplanospores. 

The forms of Spirogyra spores are of three general types: 
ellipsoid (like an American football), ovoid (like a watermelon), 
and lenticular (a compressed spheroid). These forms may be 
slightly modified by elongation or compression but the curvatures 
of the polar ends remain the same. Usually there is no difficulty 
in recognizing the spore form of the 155 species with ellipsoid 
spores, and the 77 species with ovoid spores. There are 13 species, 
however, in which there is greater variation, and the form may 
be on either side of the border line between ovoid and ellipsoid. 
These are usually cared for in the keys by listing under both types. 
Compressed-ellipsoid, and compressed-ovoid spores are rare but 
do occur. The deviation of “lenticular” spores (30 species) from 
the form of a sphere may be as slight as an orange, or as great as 
a pocket watch. Obviously such spores are nearly circular in face 
view, and ovoid in side view. 

Conjugating tubes are usually formed by both gametangia 
(228 species) but in 31 species they are outgrowths of the male 
gametangia. In a few species in which the receptive gametangia 
become greatly distended the part of the tubes formed by them 
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may be widened and nearly disappear, leaving the tubes “appar- 
ently formed by the male gametangia.” 

Another matter that must be determined early in the use of 
the key concerns the growth of the female, or receptive, gam- 
etangia during conjugation. Do they remain cylindric, or become 
slightly enlarged, or greatly distended or inflated? The two latter 
conditions we judge by the enlargement relative to the thickness 
of the spore. If the spore just fits the distended part of the gam- 
etangium it is enlarged. If gametangial walls are much more 
distended than the diameter of the spore, the gametangium 1s 
inflated. The inflation may be only on the conjugating, or inner, 
side, or it may be only on the opposite, or outer, side. In many 
species the inflation is on both sides. 

The gametangial walls are not distended by the spore walls. 
Contrariwise the spore dimensions and forms are often limited by 
the gametangial walls. One can find many examples to prove this 
where spores formed in small gametangia are variously deformed 
by the rigidity of the gametangial wall. 

Another interesting fact is that there is no proportional relation 
between the combined volumes of the gametangia and the vol- 
umes of the spores in different species. Spore sizes in the same 
species, however, are usually larger or smaller depending upon 
whether the volumes of the gametangia are larger or smaller than 
the average. 

It is noteworthy that small spores in large gametangia are not 
free to move about as the cell is turned. The spores in all the 
Zygnemataceae are more or less fixed in position by an extremely 
dilute pectic gel that fills the entire cavity of the “empty” gam- 
etangia and sporangia. If these spaces were filled with water alone 
the position of the spores could be changed readily. 

The last essential feature of the description of a Spirogyra 1s 
the number of spore walls, the color, and surface markings of 
each. The kinds of ornamentation are best shown by illustrations. 
Not all drawings are equally satisfactory, but some of the most 
difficult have been sketched with remarkable accuracy. 

Spore wall features should be seen through an oil immersion 
lens, so that one can be sure to distinguish between the shadows 
of spore contents and actual wall structures. In drawing spores 
the contents should be omitted, since they are of no taxonomic 
value, while the wall characteristics have great importance. 
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Spore form, spore size, and wall ornamentation in hybrid 
zygospores are produced by the cytoplasm of the receptive gamete. 
For example, in collections containing filaments of two species 
interconjugating, the spore is always similar in form and approx- 
imate size to that of the specific filament in which the spore is 
formed. Hybridization between a species with plane-walled spores 
and a species with ornamented spore walls results in plane-walled 
or ornamented zygospores, depending upon the specific filament 
in which the receptive gamete is located. These facts fit in with 
observations on the movements of gametes during conjugation in 
which the male gamete moves into and through the cytoplasm of 
the female gamete and becomes enclosed by it. Thus the surface 
of the female gamete alone underlies the spore wall during its 
development. This is not interpreted as cytoplasmic inheritance. 
More probably the factors for these qualities of the cytoplasm are 
in the chromosomes. The cytoplasm is merely the mechanism by 
which spore wall forms, sizes, and patterns are formed. 

The processes of gamete organization, movement, and union 
usually occur during the night. To study the successive steps 
through the microscope one must avoid subjecting the cells to 
intense light and high temperatures during the observations. 
Under these conditions the motile gametes may stop moving and 
become lodged at the sides or ends of the receptive gametes. This 
abnormal condition may be seen in published photographs of the 
process. Observations are best made at short intervals by turning 
the light on and off or by tilting the mirror backward and forward. 

ANALYSIS OF CHARACTERISTICS OF THE 275 SPECIES 
oF SprrocyrA Here DescriBep 

Number of species with end walls plane is 208; semireplicate, 2; rep- 
licate, 65. 

Extreme diameters of vegetative cells with end walls plane are 10-200 11; 
semireplicate, 12-18 1; replicate, 8-61 /4. 

Number of chromatophores in species with end walls plane is 1 to 16; 
semireplicate, 1; replicate, 1 to 4. 

Number of species usually having 1 chromatophore is 129; approx- 
imately 2 to 5 chromatophores, 109; and 6 to 16 chromatophores, 37. 

Of the 208 species with plane end walls, the usual mode of conjugation 
is scalariform in 166, scalariform and lateral in 26, and lateral in 10. 
Conjugation is very rare or unknown in 6, 
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Of the 2 species with semireplicate end walls, conjugation is scalariform 
in 1, and unknown in the other. 

Of the 65 species with replicate end walls, the usual mode of conjuga- 
tion is scalariform in 33, scalariform and lateral in 25, and lateral 
in 6. Conjugation is unknown in 1 species. 

Reproduction by zygospores alone occurs in 242 species; by both aplan- 
ospores and zygospores in 25 species; and by aplanospores alone in 
8 species. 

Conjugating tubes are formed by both gametangia among plane-walled 
species in 182; among semireplicate species in 1; and among rep- 
licate-walled species in 55. 

Conjugating tubes are formed by the male gametangia in 25 plane- 
walled species, and in 12 replicate species. In several other species 
with inflated receptive gametangia, they appear to be formed by the 
male gametangia when seen in mature condition only. 

A majority of the species with male conjugating tubes have short repro- 
ductive cells and longer vegetative cells alternating singly or in 
pairs in the filaments. The reproductive cells (pro-gametangia) 
can be distinguished readily before conjugation by their dark green 
color and dense cell contents. The vegetative cells have thin light 
green chromatophores and very transparent cytoplasm. Similar 
cell differences also characterize species of Temnogametum and 
Sirogonium. In all these species there is an evident transfer of food 
substances from the vegetative to the reproductive cells, before the 
initiation of conjugation or spore formation. 

Spores are basically ellipsoid in 155 species; ovoid in 77; varying from 
ellipsoid to ovoid in 13; and more or less compressed-globose to 
lenticular in 30. 

Of the 25 species known to produce both zygospores and aplanospores, 
7 occur among the plane-walled species, and 18 among the replicate 
species. 

Key To THE Species oF SPIROGYRA 
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diameter spores 35-40/......... 15. S. supervarians 

mg;, Vegetative cells less than 24m im diameter... ........ sees 

ag. Vegetative cells miore than 24 pin diameten:... 2.5 22 cee 

20. Chromatophore 1, diameter veg- 
etative cells 15-19, spore length 
AAS PE deca sihd an cake gcitae ks Ate 16. S. fennica 

20. Chromatophore 1-2, diameter 
vegetative cells 17-20, sterile 
CESMRMUATE OUR Sen csisled visiew'e ss 22. S. pratensis 

12 

6) 

15 

17 
18 

16 

20 

21 
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20. Chromatophore 1, diameter veg- 
etative cells 20-24, spore length 
HEAD i, g01d Wile ok eke e cheb tbs’, Gua 17. S. parvula 

20. Chromatophore 1, diameter veg- 
etative cells 20-25, spore length 
eT AR ERY EE Dad once yep Corns. RES 268. S. macrospora 

21. Fertile cells short, globose, spores 
2O-BA WK BOSSO M's 1.35 4.ks Sane habla k's nlp 23. S. affinis 

21, Fertile cells longer, fusiform-inflated.......0..2.00s0.cee> 

22. Spore diameter 20-30, yellow- 
31g 25 RPE PSY aye 9 Clee SERED Cm 27. S. subsalsa 

22. Spore diameter 22-29p, yellow.. 9. S. fragilis 
22. Spore diameter 27-33), yellow.. 24. S. catenaeformis 
22. Spore diameter 28-384, brown.. 25. S. subsalina 

23. Diameter vegetative cells 30-35 ..... 19. S. borgeana 
23. Diameter vegetative cells 37-42..... 20. S. calcarea 

ONE CHROMATOPHORE 
SPORES USUALLY OVOID, MEDIAN WALL SMOOTH 

24. Vegetative cells usually less than go in diameter..... 
24. Vegetative cells usually more than 4o in diameter.... 

25. Diameter vegetative cells lessthan 15 26. S. flavescens 
25, Diameter vegetative cells mote thani15@i0 0.0% 90.5 240 ee 

26. Spore diameter usually less than 304...............:5 
26. Spore diameter usually more than 30p................ 

27. Spores ovoid, diameter 18-20p...... 27. S. subsalsa 

27. Spores ovoid, diameter about 24.... 28. S. paludosa 
27. Spores ovoid-ellipsoid, diameter 24- 

29 (usually aplanospores).......... 29. S. mirabilis 
28; Fertile cells cylindric or enlaroéd: (ioc. 0s cae ays «se 
28. Fertile cells inflated on one or on both sides.......... 

. Diameter zygospores 28-38), yellow. 30. S./ongata 

. Diameter zygospores 33-38, brown. 269. S. indica 

. Diameter zygospores 36-43), yellow- 
rOwalics i erb seen cevir  tonemennaie aee 5. 8. silvicola 

. Diameter zygospores 37-57}, outer 
wall obo davets. (o's vanodeeasee> 40. S. velata 
30. Fertile cells inflated on both sides 32. S. suecica 
30. Fertile cells slightly inflated, sec- 

ond outer wall scrobiculate..... 40. S. velata 
30. Fertile cells inflated on the inner 

IGE HRS den a neee ren 12. S. vartans 

22 

25 
31 

26 

27 
28 

29 
30 
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Diameter vegetative cells more than 
GPR: eum ceonrit wide ciate Meme 33. S. gallica 
Diameter vegetative cells less\tham 60 287 be sae se ae 5.3 31 22 

32. Diameter vegetative cells usually 
40-50, median spore wall yellow 35. S. porticalis 

32. Diameter vegetative cells 38-44», 
median spore wall yellow-brown 34. S. lacustris 

32. Diameter vegetative cells 43-501, 
median spore wall brown....... 7. S.variformis 

32. Diameter vegetative cells 48-60 1, 
median spore wall [?] “bluish- 
EUR CC HI Me abet aia vhs Keke ee tes 36. S. sahnu 

ONE CHROMATOPHORE 

SPORES POLYMORPHIC, MEDIAN WALL SMOOTH 

33. Vegetative cell diameter 17-21 », chro- 
matophore 1-2, spores variable....... 22. S. pratensis 

33. Vegetative cell diameter 22-40, chromatophore 1......... 34 

34. Diameter vegetative cells 27-40 p, 
spores variable in form......... 37. S.lutetiana 

34. Diameter vegetative cells 22-30, 
spores variable in form......... 39. S. polymorpha 

ONE CHROMATOPHORE 
SPORES WITH MEDIAN WALL NOT SMOOTH 

ee OPOFESIEMI SOLE | Pek Pan OME he Nei tices a RRL EA amet ev 
BP OPOLCSHOVGIGN ieee ec Ue as A ie eu na Biase ele 36 
Bey VO MOLes| ClObOse ers atts vals eta pein cs 270. S. czurdae 

36. Median spore wall scrobiculate.. 42. S.luteospora 
36. Median spore wall reticulate.... 43. S. sulcata 
36. Median spore wall finely wrin- 

I leetal ie ea ehh aR PAE 44. S. west 
36. Median spore wall punctate..... 45. S. obovata 
36. Median spore wall granulate.... 46. S. astatica 
36. Median spore wall of 2 layers... 263. S. chekiangensis 

37. Vegetative cells usually less than 33 in diameter.......... 38 
pga eeetative: cells.03—45 10 ii CiaMeter sis 2 2/4...s cs. 4210p 42 
a7. Vegetative cells more than 45¢ in diameter. ....-../.s<5:. 45 

a5: hiertilevcelisscylindric'on enlarged ..24. ¥io6s5. nates 39 
a8. Bentile cellsrmiated!.on) bothsidess) ou: iagia wed seen 40 
a6. Pertilercells inflated:on the inner sides... 0.024 5 a0.5-25 41 
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. Diameter vegetative cells 25-33, fer- 
tile and sterile cells cylindric........ 47 

. Diameter vegetative cells 18-25, ster- 
ile. cells 'bulliforim.\. ..'s sch biswesa hee 48 

. Diameter vegetative cells 14-18 4, ster- 
ile celle not Mllateds sik fe cicemies > 49 

. Diameter vegetative cells 11-14, ster- 
ile cells inflated or bulliform......... 50 
40. Diameter vegetative cells 11-14, 

fertile cells slightly inflated...... 50 
40. Diameter vegetative cells 16-191, 

median spore wall grooved...... 51 
40. Diameter vegetative cells 14-17 14, 

median spore wall reticulate.... 52 
40. Diameter vegetative cells 18-25 1, 

median spore wall punctate..... 48 
40. Diameter vegetative cells 26-29 », 

median spore wall punctate..... 53 
40. Diameter vegetative cells 29-35 1, 

median spore wall coarsely punc- 
21a OCS EAR EOD ed RABEL 54 

41. Diameter vegetative cells 12-16h..... 179 
41. Diameter vegetative cells 22-26p..... 55 
41. Diameter vegetative cells 28-32..... 56 
41. Diameter vegetative cells 30-4o..... 57 
41. Diameter vegetative cells about 17#.. 271 

45: 

45: 
45: 

. S. lagerheimu 

. S. taftiana 

. S. perforans 

. S. porangabae 

. S. poran gabae 

. S. minutifossa 

. S. skujae 

. S. taftiana 

. S. hoehnet 

. S. robusta 

. 8. taylor 

. S. subpapulata 

. S. papulata 

. S. scrobiculata 

. S. stbirica 

42. Fertile cells inflated mostly on the conjugative side.... 
42. Fertile cells enlarged or inflated on both sides......... 

. Diameter vegetative cells 32-38», me- 
dian spore wall punctate............ 58 

. Diameter vegetative cells 30-40, me- 
dian spore wall coarsely scrobiculate. 57 

. Diameter vegetative cells 39-45"...-. 59 
44. Median spore wall verrucose.... 60 
44. Median spore wall irregularly 

COPrMAte it ei diisiicad ena’ 61 
44. Median spore wall irregularly 

reticulate! iia s sn esaneaeeas 62 
Spores with median wall finely ver- 
TUICONG 4 aty'a viwin saree a Walnlek cep nreee ain 63 
Spores with median wall reticulate.. 64 
Spores with median wall finely gran- 
WUE oie skis ui Asie busin dine My elaad Yates Rees 272 

. S.aphanosculpta 

. S. scrobiculata 

. S. kaffirita 

. S. tuberculata 

. S. daedalea 

. S. daedaleoides 

. S. australensis 

. S. labyrinthica 

. S.atasiana 
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END WALLS PLANE 
(ONE-) TWO TO SIXTEEN CHROMATOPHORES 

46. Spores globose, ovoid, or ellipsoid, voz laterally com- 
PIRESSEO Te ee te Cr. Ae as Ae a att CE Ce Mer Rey aap 47 

46. Spores globose, ovoid, or ellipsoid, /aterally compressed 105 

Agee vicdiall Spore Wall ‘SmOOBN genus tn. sk vole ees eae eee 48 
a7. Median spore: wall mot stmoouiks (2°00 os tee ee 5 

SPORES NOT LATERALLY COMPRESSED 
MEDIAN WALL SMOOTH 

48. Vegetative cells with less than 9 chromatophores...... 49 
48. Vegetative cells with more than g chromatophores.... 71 

pouberntue cells cylindric .anvenlarged sso) i. doshas vo eece lets 50 
Bi soe eiler Cells Itt Ate veo st Sua teat ell ae iter me a IND a 72 

50. Spores ellipsoid or cylindric-ellipsoid................. 51 
50. Spores ovoid or cylindric-ovoid, rarely globose........ 62 

51. Vegetative cells usually less than 45 in diameter.......... 52 
51. Vegetative cells usually 45-60 in diameter............... 54 
51. Vegetative cells more than 60 in diameter............... 56 

52s @ bromataphores.2 ‘to’ aim each cell 20 ade sete oc 53 
52. Chromatophores 2 to 4, diam- 

eter vegetative cells 32-37)...... 66. S. irregularis 
52. Chromatophores 3 in each cell.. 67. S. fuellebornei 
52. Chromatophores 2 in each cell, 

SPOres 29-32% X'5SISOL fb... oes + 68. S. microspora 
52. Chromatophores 2 in each cell, 

spores 38-42. x 60-78 m......... 69. S. hollandiae 

53. Diameter vegetative cells 21-32p..... 70. S. submarina 
53- Diameter vegetative cells 36-41m..... 71. S.rivularis 
53. Diameter vegetative cells 38-48u..... 72. S. biformis 

54 ChEOMALOpHOLEs, 3-\F= 3. OF D=3 nda. ska e sea ieee ks 55 
54. Chromatophores 2-4 ........... 73. S. hyalina 

55. Chromatophores 3, diameter vegeta- 
Ve: Cells. Sk Cowl s ieeieciad ete oats 74. S. pseudoneglecta 

55. Chromatophores (1-)3, diameter veg- 
etative; cells, 48-54 bin os wee vain dace 75. S. columbiana 

55. Chromatophores 2 to 3, diameter veg- 
efativeicells qe Gaith, 58 ois a. 0 aja's aes 76. S. angolensis 

56. Diameter vegetative cells between 60 and 80p......... 57 
56. Diameter vegetative cells between 80 and 120p........ 
56. Diameter vegetative cells more than 120#............. 61 
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Sy. spare diameters: less than 6076, {ole vdivr cade dhe seus aeus 58 
57, Spore diameters greater than OO/6,/2 s..ui/ahiu/ds§ ee bares a 59 

58. Chromatophores 2 to 3, spores 
RUN OD-IE es Sane sean + alite 77. S. welwitschi 

58. Chromatophores 4, spores about 
BO ke PTOI: aks bea clas key a5 78. S. parvispora 

59. Chromatophores 3 to 4, spores 63-68 
MIG THOR: aceon ba vet aeiee cums hs 79. S. turfosa 

59. Chromatophores (2-3)4, spores 57- 
Go R FOO“ DIO Wa Vibes ae 5 es pape 98. S. szechwanensis 

59. Chromatophores 3 to 5, spores 60-80 
OOD VOW NER Diane eee ay at a te pes 80. S. nitida 

60. Chromatophores (2-)3(-4), di- 
ameter vegetative cells 86-g2... 81. S. hymerae 

60. Chromatophores 4, diameter veg- 
etative cells go-115@............ 82. S. setiformis 

60. Chromatophores 4-6, diameter 
vegetative cells 115-128 m........ 83. S. elliptica 

60. Chromatophores 6-8, diameter 
vegetative cells go-100......... 84. S. wollnyi 

60. Chromatophores 6-8, diameter 
vegetative cells g8-110......... 86. S. yunnanensis 

61. Diameter vegetative cells 115-1281, 
chromatophores: 6-80.04. jeu eens ao 87. S. hatillensis 

61. Diameter vegetative cells 125-150, 
chromatophotes: 3108. Ac) -...2.+js\5,<0608 88. S. ellipsospora 

61. Diameter vegetative cells 158-1661, 
chromatophores 5 10-6... 60+, c2s068e 89. S. splendida 

62. Vegetative cells less than 60 in diameter............. 63 
62. Vegetative cells more than 60/ in diameter........... 68 

63. Chromatophoues.3 or less:in: cach cell's vege thant as 64 
63. Chromatophores 4 to 5, diameter veg- 

CLALIVE COUR OBO dob cee ecined go. S. emilianensis 

64. Vegetative cells with 2 chromatophores............... 65 
64. Vegetative cells with 3 chromatophores..............+ 66 
64. Vegetative cells with 2 or 3 chromatophores (rarely 1 in 

Gest i Roan Oh eLUr ea Riiy Sie ees yen gee 67 

65. Diameter vegetative cells 27-30, ster- 
ie cells. inflated: 10 GO) scams issn emips gt. S. exilis 

65. Diameter vegetative cells 48-52», ster- 
ile cells inflated to 75 p...4 000s esees- g2. S. distenta 



67. 

67. 

67. 

69. 

69. 

7h 

re 

73° 

73: 
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66. Spores 34-48» x 48-54H......-.. 93. S. triplicata 
66. Spores 46-50 x 81-124M........ 94. S. stamensis 
66. Spores 54-64 X 75-I00M........ 95. S. neglecta 

Diameter vegetative cells 32-42», 
spores 31-40 (outer wall single).... 96. S.decimina 
Diameter vegetative cells 38-44, 
spores 40-44) (outer wall single).... 97. S. plena 
Diameter vegetative cells 40-50" (sec- 
ond outer spore wall hyaline, scro- 
biculate Wi Nye asa nge teeta e tend 41. S. occidentalis 

68. Vegetative cells usually less than 75 in diameter..... 69 
68. Vegetative cells usually more than 75, in diameter.... 70 

Chromatophores 3, diameter vegeta- 
Gave cells REO piles Bie aha al tine. g5. S. neglecta 
Chromatophores 3-4, diameter vege- 
tative cells 60-78 » (spore usually ellip- 
SICH) Pees Sh hs bc ctor ie ayptihe aca cle 80. S. nitida 

70. Diameter spores 57-68», chroma- 
tophores 4=(3-2) | ye oS isles 98. S. szechwanensis 

70. Diameter spores 87-108», chro- 
Inlat@pMonres 2) t@' A. 6. cgi. «i. setae: gg. S. jugalis 

Vegetative cell diameter 100-120p, 
chromatophores 13-15.) 24sec. <- 100. S. margaritata 
Vegetative cell diameter 150-189», 
ChrOMIALO POLES! L214) a2. csiee eins es tor. S. polytaentata 

72. in-edeh)cell2 chromatopnores.1.0 2. vets. eran te = 73 
72) Inveach’cell'2 or 3; chromatophoresy).+ 2.0 )jes eee 2: 74 
72. In each cell 4 to 6chromatophores 102. S. jaoensts 

Zygospores ellipsoid, diameter vegeta- 
TAVERCCIIS ODA Et NAG acs smee es 103. S. bailey1 

. Zygospores ellipsoid, diameter vegeta- 
Pic ells AA= AO int a. ak ala oneler so 104. S. buchetu 
Zygospores ellipsoid, diameter vegeta- 
five cells: G75 ft. gos oe ese esiee ee 105. S. bichromatophora 

74. Diameter vegetative cells 26-28 p, 
chromatophores 2 to 3.......... 106. S. rhizoides 

74. Diameter vegetative cells 40-50, 
chromatophores. 2 to.2. 22... 107. S. dubia 

74. Diameter vegetative cells 55-67 1, 
CHrOMALOPNOLES, 3 fyi 5) sis ole wait g5. S. neglecta 
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77 
77 

79: 

79: 

81. 

ZYGNEMATACEAE 

SPORES NOT LATERALLY COMPRESSED 

MEDIAN WALL NOT SMOOTH 

. Diameter vegetative cells between 16 and 25H............ 76 

. Diameter vegetative cells mostly between 25 and 35n..... 77 

. Diameter vegetative cells between 35 and 60m............ 84 

. Diameter vegetative cells between 60 and 125m.......... 96 

76. Spores ellipsoid, chromatophores 
3, diameter vegetative cells 22- 
BOM tious Ses sh When ay iMngs 117. S. chungkingensis 

76. Spores ovoid, chromatophores 2- 
1, diameter vegetative cells 16- 
OD I es rats cela Mtoe tn clo eae es 108. S. puncticulata 

76. Spores ellipsoid, chromatophores 
3-2, diameter vegetative cells 20- 
BRIE sale aipch peitia.s wiswia tea wie icant SRS 115. S. miamiana 

76. Spores ovoid, chromatophores 3- 
2, diameter vegetative cells 23- 
BREA RVG haa et <n a dbebse alae 109. S. aequinoctialis 

FDR OSPOVES OMOIE h i/o: inck'c st PRiare/ovalnrcte vale eee 5 a mee ee 78 
pwoymosperes ellipsoid: 00 ive ewe, CLEA eee et ae 79 

78. Chromatophores 2, diameter veg- 
etative cells 25-29 n4 3200). 48 110. S. rhizopus 

78. Chromatophores 3-2, diameter 
vegetative cells 28-32 ......... 111. S. dictyospora 

78. Chromatophores 2-4, diameter 
vegetative cells 30-374, median 
spare: wall doubles incijicavinn'snn s 135. S. notabilis 

78. Chromatophores 1-3, diameter 
vegetative cells 31-36m.......... 112. S. natchita 

78. Chromatophores 3-4, diameter 
vegetative cells 30-45p.......... 133. S. fluviatilis 

Diameter spores usually less than 324, 
2 chromatophores .6 «4.604 sali 3 esis 113. S. fossa 

« Diameter spores between 32 and At hoc inj. ss csne oadenee ren 80 
Diameter spores usually more than 43H........0+.eeeeeeee 81 

80. Median spore wall punctate or scrobiculate........... 82 
8o.. Median ‘spore wall reticislaties nas viis.cs:bu0's o's onc'neleleea 83 

. Chromatophores 2-3(-4), diameter 
SPOved: 43+AG Bis. sn tun Male weds 114. S. schmidti 
Chromatophores 3-4, diameter spores 
ASHSAM: waa es eoeds debate ch eteen 116. S. smith 



SPIROGYRA 139 

82. Median spore wall double, outer 
wrinkled, inner punctate........ 117. S. chunkingensis 

82. Median spore wall single, finely 
SCLOMMCUMALO No.9 Sis Venere aig cla) e ais 118. S. orientalis 

83. Chromatophores 2, spores very irreg- 
iMlarky reticulate ss. 223). 1a. ca ces cn es 110. S. rhizopus 

83. Chromatophores 2-4, regularly retic- 
HL AG eh a: shah cvne chef «nla atnatalel cia Maretats see 119. S. subcylindrospora 

Sue yoospares iellipsmida sate yess ae. coaia shee ss ecto as 85 
Bane ZivAOSPOLCS OVGIC Ma tails cis ete a cintiee ad cle sle a slokekah oboe eae g2 

85. Chromatophores 2-3, diameter veg- 
tative cells 34-27 fi. f. Weis) nese ee 120. S. castanacea 

85. Chromatophores 2-3, diameter veg- 
tative cello aa —ABU «5. aad os Stet iatee 121. S. mienningensis 

85. Chromatophores 3, diameter vegeta- 
tive, cells 46-52 soe ds acess jeeets 122. S. shantungensis 

85. Chromatophores 3, diameter vegeta- 
HIV. Cells 50-60 Myo) 5.215: sk See cites 123. S. braziliensis 

Brie HT OSAALGP MOLES 3-52 Biba chats ones sins Hees wins eiaie nel ay thes anchaede is 86 

86. Diameter vegetative cells mostly less than 55......... 87 
86. Diameter vegetative cells mostly more than 55....... go 

a7aspore diameter mostly less than 4s s365. cy ccesels ees + 88 
87. Spore diameter 48-644, 4-3(-2) chro- 

GO MOTES lea yeh teeta tek hha ke 124. S. pulchrifigurata 
87. Spore diameter 67-724, 3-5 chroma- 

FSPUULES Vrs eeu se at aane see: 125. S. torta 

88; Median. spore wall of a'single layer. 3. ois2. bees a: 89 
88. Median spore wall double, outer 

wrinkled, inner punctate....... 126. S. quadrilaminata 
88. Median spore wall double, outer 

wrinkled, inner smooth......... 129. S. subreticulata 

89. Median spore wall finely, irregularly 

89. 

gl. 

gl. 

reticulate, spore 38-60. x 64-100... 127. S.rhizobrachialis 
Median spore wall irregularly cor- 
rugate, spores 37-41 x 48-65M...... 128. S. paraguayensis 

go. Fertile cells cylindric or enlarged 130. S. minor 
Gor oberbile (cells iTMALEG 1 \.01. oa serie eye ialall lyeloyal ate bs Elacahoeirs @ gI 

Median spore wall intricately retic- 
[TLET POR SF SIs Ve SS TEE ASP eR a a 131. S. brunnea 
Median spore wall angularly punctate 132. S. scripta 

Bee erisle neclls AMAECE:, os vials a 5 4c itars, slelolmtiaatnid iaseale's 93 
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g2. Fertile cells cylindric or enlarged..........+..---++0+ 95 
93. Chromatophores 3 in each cell...........2.0.ee sees eeeeeee 94 
g3. Chromatophores 3-4, diameter veg- 

Ctative Cells: SAS Bie is Ae asain nwo aly 133. S. fluviatilis 
93. Chromatophores 3-4, diameter veg- 

etative: celle GO-GO pn oa wnencancncess 134. S. africana 

94. Median spore wall irregularly 
vee) ey ic: a eRe ee ee cori 136. S. gross 

94. Median spore wall granulose.... 137. S. ovigera 

g5. Median spore wall reticulate, brown, 
diameter spore 42-54/1.......-+..00+% 129. S. subreticulata 

95. Median spore wall scrobiculate, yel- 
low, diameter spore 50-65/4.....-.+-. 138. S. novae-angliae 

bi ZY BOSPOTES EMM SOIE Ni. isjecsicim tina inset eet Sten ea 97 
06. ZY SOEPOres OVOIG «, 2 :rs02. Wwe scene ..00 otewler zeae 101 

O7, Median: spore ‘wall WerrticOses - ).:.sorse)p'n's'ai-'-ic' 2's Ya ne ers Be 98 
97. Median spore wall reticulate.............--606. sees eeeee. 99 

97. Median spore wall pitted, scrobiculate, or punctate......... 100 

98. Chromatophores 4-8, diameter 
spores 89-100/ .........-.-000 274. S. verrucosa 

g8. Chromatophores 2-3, diameter 
SOLES AG 2 st cme ots nie 120. S. castanacea 

98. Chromatophores 2, diameter 
SPOFES 54A-OOP os esc eaeeseneece 123. S. braziliensts 

g8. Chromatophores 5, diameter 
SPOLES TO5-120f) 2... 56s p+ oe 4° 140. S. verruculosa 

gg. Diameter spores 55-66, fertile cells 
inflated, chromatophores 3-5 .....-... 131. S. brunnea 

gg. Diameter spores 65-83, fertile cells 
cylindric, chromatophores 3-4.....-. 141. S. malmeana 

g9. Diameter spores 73-gop, fertile cells 
cylindric, chromatophores 5-10 ...... 139. S.anomala 

100. Chromatophores 3, diameter 
spores 42-GOM ........ececsenee 142. S. propria 

100. Chromatophores 4-6(-8), diam- 
eter spores 87-108 1.........+05- 143. S. trachycarpa 

100. Chromatophores (3-) 4-5(-7), di- 
ameter spores 64-74}. .....+0006 145. S. punctulata 

101. Fertile cells cylindric, chromato- 
PROTCT A yok ¥ Seka wade hee 146. S. cylindrospora 

ior. Fertile cells cylindric or enlarged, 
chromatophores 5 i.6. di aisersaahese 140. S. verruculosa 
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tor. Fertile cells cylindric, chromato- 
PRRIRES ND nee gat at ah ent ag ae 144. S. ghoset 

ror. Fertile cells enlarged or inflated, chromatophores 3-8...... 102 

102. Diameter verctative’cells/less\than 85m. 0225.5. 103 
102. Diameter vegetative cells more than 85p.............. 104 

103. Vegetative cell diameter 54-60, 
chromatophores 2-4.) \)) a0. Meets. 134. S. africana 

103. Vegetative cell diameter 56-711, 
clmomiatop ores! 3—5 ae gaseey a. scent 131. S. brunnea 

103. Vegetative cell diameter 66-72», 
chromatophores) 6-8». Nyyit soca. hate 147. S. echinospora 

103. Vegetative cell diameter 70-85 p, 
Ehronmratophores: 5-0) 2 sg tee esi 93 148. S. diluta 

104. Median spore wall echinate, chro- 
Matophores!’ 4-7) o 32.240 Aaah. le 149. S. echinata 

104. Median spore wall reticulate, 
chromatophores 4-6 ........... 150. S. reinhardu 

104. Median spore wall reticulate- 
echinate, chromatophores 8-10.. 151. S. hunanensis 

SPORES LATERALLY COMPRESSED 

CHROMATOPHORES, TWO OR MORE 

105. Spores compressed-ellipsoid, 120-140» 
eT? Sr ia tine cic ater spdiy situates coe 175. S.crassoidea 

HOSES POLES COMIPEESSEC-OVOLG-\.)5)-2iare.n) 0418 ci tails aihaln vey alist tha 106 
105. opores compressed-spheroid, (lenticular)... .. 0... 4.01.40 108 

106. Median spore wall smooth, chro- 
matophores|8—O ... sides dpaurees 165. S. jasstensis 

Teo Median spore twallitiitedti ix vibra: a cae jamie aes 107 
106. Median spore wall verrucose, 

chromatophores 11-16 .......... 176. S.rectispira 

107. Diameter vegetative cells 80-951, 
chromatophores (6-12) go)... aphe dees 164. S. formosa 

107. Diameter vegetative cells 140-165, 
chromatophores 6-12) 02 ey ci ih bee. 167. S.crassa 
qene! Medianrspore wall smooths. as wthela ioe cea shan saetelens 109 
108. Median spore wall variously ornamented............. 112 

109. Diameter vegetative cells less than 50, chromatophores 2-4 110 
tog. Diameter vegetative cells more than 50, chromatophores 

TOM bret MAO L Wes micuy d kl Sats hen ob Sabet ae eee III 

110. Vegetative cell diameter 22-24), 
chromatophores 2-4 ........... 154. S. sinensis 
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III. 

IIl. 

iGiGer 

Li 

Ete: 

113. 

teh 

113. 

ZYGNEMATACEAE 

110. Vegetative cell diameter 32-361, 
chromatophores 3-4 ........... 155. S. frankliniana 

110. Vegetative cell diameter 40-50, 
chromatophores 3-4 ........... 156. S. pellucida 

110. Vegetative cell diameter 29-40, 
chromatophores 4-6 ........... 157. S. colligata 

110. Vegetative cell diameter 40-45, 
chromatophores 4-7 ........... 267. S. subpellucida 

Diameter vegetative cells 50-80p, 
chromatophores 2-B5.\ywiiedek sah tks 158. S. majuscula 
Diameter vegetative cells 70-110), 
chromatophores 8-9 25008. ia. 9 159. S. submaxima 
Diameter vegetative cells 145-1551, 
chromatophores :Foiiiij.'y cass weiiaa cee 160. S. glabra 
Diameter vegetative cells 113-1251, 
chromatophores $6) <0 Wk. einien ants 265. S. peipingensis 

112. Vegetative cell diameter 32-40, 
median spore wall punctate..... 266. S. sphaerocarpa 

112. Vegetative cell diameter 65-80, 
median spore wall irregularly 
EOE Ui ize an en ees SE a 161. S. bellis 

112... Vegetative cell diameter. 80-818 sia.5 5 0 a55 ose vus 113 

112. Vegetative cell diameter 118-200 piaiiic 5245 n5 uhes vous 114 

Chromatophores 6-8, median spore 

wall irregularly reticulate........... 162. S. moebii 
Chromatophores 9-13, median spore 
Wall VEMUICOSE «4 eis yn eA tay baie 163. S. oblata 
Chromatophores 7-10, median spore 
wall pitted, tubes formed by male cells 177. S. hydrodictya 
Chromatophores 7-10, median spore 
wall reticulate-verrucose ............ 168. S. manoramae 

114. Diameter vegetative cells mostly less than 150/....... 115 
114. Diameter vegetative cells mostly more than 150...... 116 

. Diameter vegetative cells 116-132, 
8-g chromatophores, median spore 
Wall SIDGORN Sans dn cinaneens sees 165. S. jasstensis 

. Diameter vegetative cells 118-130, 
8-11 chromatophores, median spore 
wall vereioose LAG aie be 169. S. jatobae 

. Diameter vegetative cells 118-140, 
6-7 chromatophores, median spore 
wall retiouiane. (0.0025), Quote dito 170. S. maxima 

SS o—- = 



II5. 

SPIROGYRA 

Diameter vegetative cells 130-150, 
about 8 chromatophores, median spore 
MAL VEETUCOSE 2 bh via' Ja a a wel ae 171. S. heertana 

116. Diameter vegetative cells 150- 
170, 6-7 chromatophores...... 172. S.crassiuscula 

116. Diameter vegetative cells 170- 
200, 6-7 chromatophores....... 173. S. megaspora 

116. Diameter vegetative cells 150- 
162 4, 9-10 chromatophores...... 174. S. lenticularts 

143 

CONJUGATING TUBES FORMED BY THE MALE GAMETANGIA,; SHORT 

E17. 
Die 
117. 

119. 
119. 
119. 

I2I. 

I2I. 

I2I. 

I2I. 

I2I. 

123. 

123. 

FERTILE CELLS OFTEN ALTERNATING SINGLY, OR IN PAIRS, 

WITH LONG STERILE CELLS 

Diameter vesctative cells less thanzopes-'i4 0. 502c8 255. 2 
Diameter vegetative cells between 30 and gop........... 
Diameter veretative cells morethan 4o poy oo 25 io. 

BES Ayes pOses ClISOIG ne Aaa Teh ees toe tee 
BROIP AY SOSPOLES|OVOIG tat three Ge CR Ata te yall KAO ale ot ae 

Diameter vegetative cells less than’ 15... 0.'.00- 5.00205. . s 
Diameter vererative cells: TS/ TO 24M. sie ees sy stehe | aye tin oles 
Diameter veretative cells: more than! aq). js i. 
120. Median spore wall smooth...... 180. S. liana 
120. Median spore wall coarsely punc- 

GALE ria sia, Winiclp Pata Mlenrcytekaterols 181. S. prescottit 
120. Median spore wall reticulate to 

puietatey es nsec ene acini 179. S. taylorit 

Spores) with meciamuwall smooth 4 oes 5 ance. beers bales 
Spores with median wall coarsely 
[SLU Tele: 10a ARR RU Re PLS ALLOA SA 183. S.collinsu 
Spores with median wall irregularly 
Potent rpeetate 2 Silos cis Seek LRA Heese 185. S. strogonioides 
Spores with median wall reticulate... 186. S. lushanensis 
Spores with median wall finely scro- 
Biculatey ee nei erin avast tatetatains 271. S. sibirica 
122. Fertile cells inflated on the con- 

USL Side) sce CNet eters 18. S. gibberosa 
122. Fertile cells inflated both sides.. 182. S. chenit 

Median spore wall coarsely punctate, 
diameter vegetative cells 24-30..... 184. S. punctata 
Median spore wall irregularly retic- 
ulate, diameter vegetative cells 27-33 187. S.esthonica 
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125. 
125. 

27. 

yf 

129. 

129. 

129. 

131. 
131. 

ZYGNEMATACEAE 

124. Median spore wall punctate, di- 
ameter vegetative cells 27-30... 189 

124. Median spore wall coarsely punc- 
tate, diameter vegetative cells 
TO ee de tate ein on 183 

124. Median spore wall coarsely punc- 
tate, diameter vegetative cells 
PA sarin Retain ila ate’ she ap 181 

. S. punctiformis 

. S.collinsit 

. S. prescottit 

With 1 chromatophore (rarely 2 in some cells)............ 
With 2 or 3 chromatophores (rarely 1) in 

126. Median spore wall smooth, gam- 
etangia strongly reflexed........ 190 

126. Median spore wall punctate..... IgI 
126. Median spore wall irregularly 

reticulate, diameter vegetative 
Cells S93 Ho in3s oh eee 187 

126. Median spore wall scrobiculate.. 188 

Spores ellipsoid to ovoid, median wall 
PRE ORE UO a Maia Wh wei te tel asaya 114 
Spores ovoid, outer median wall cor- 
rugate, inner finely reticulate........ 192 

eich.cell. 2 toe 

. S.reflexa 
. S. micropunctata 

. S.esthonica 

. S. suomiana 

. S. schmidti 

. S. corrugata 

725. (Ghromatophoresm am cack celly. sii. asiks sanciq eee 
128. Chromatophores'2 to'5,in/each. cell), 0.5...» seam 
128. Chromatophores 5 to 10 in each cell................-% 

Median spore wall smooth, diameter 
vegetative cells 4o-45mM............4. 196 
Median spore wall smooth, diameter 
vegetative cells 53-56m.............. 197 
Median spore wall punctate......... 193 
130. Chromatophores 3, median spore 

wall irregularly corrugate....... 136 
130. Chromatophores 2-4, median 

spore wall areolate...........+. 194 
130. Chromatophores 3-5, median 

spore wall reticulate..,.......:; 178 

Chromatophores 5, spores ovoid..... 195 
Chromatophores 7-10, spores lentic- 
ULM: oy su Siewtec ciles tlace a piper mete 177 

. S. visenda 

. S. hungarica 

. S. rugulosa 

. S. grosstt 

. S. wabashensis 

. S. texensis 

. S. conspicua 

. S. hydrodictya 

DIVISION WALLS SEMIREPLICATE 

132. An infold extending halfway around the wall and alter- 
nating in position in adjoining cells.................5 



133. 
eer 

135. 
135. 

17 
137. 
137. 

139. 
139. 

139. 

I4I. 
141. 

141. 

143. 
143. 

SPIROGYRA 145 

Reproducing by aplanospores........ 198. S. narcissiana 
Reproducing by zygospores......... 199. S. undulisepta 

DIVISION WALL REPLICATE 

134. A circular infold on the end walls of most cells....... 135 

lubes formed by both sametaneia 0230.2 32. one et 136 
Tubes apparently formed by the male gametangia......... 159 

136. With 1 chromatophore in each cell, rarely 2 in some cells 137 
136. With usually more than 1 chromatophore in each cell. 167 

REPLICATE END WALLS 

USUALLY ONE CHROMATOPHORE 

Pertile cells’cylindricior enlarged :7.).52 02 o. 4. Jeeta. 138 
Hertalecellstusitorm-intlateds: cyst ss fot. wees eles: 148 
Fertile cells cylindrically (“quadrately”) inflated.......... 158 

TO Oeee VEOSPOLES) ClLIISOIGhs tts tes We ecletatel leet it oie ers oe 139 
Poet AV SOSPOLES. OMOI as sists ehh ieals ala holy srieeats Clases seals state 143 

Median spore wall smooth, and outer wall smooth......... 140 
Median spore wall smooth, but inner 
layer of outer wall scrobiculate...... 236. S. venusta 
Median spore wall reticulate........ 222. S. dentireticulata 
140. Diameter vegetative cells less than 24@.............-. I4I 
140. Diameter vegetative cells between 24 and 4op....... 142 
140. Diameter vegetative cells more 

EDAAO IE erat one eres bas 233. S. tibodensis 

Zygospores 22-26(-32) # x 51-103@.. 228. S.arta 
Zygospores 30-36" xX 55-I10@, some 
feneiletcells imHated ..-)0nzee es oa. e- 226. S. spreeiana 
Zygospores 25-35" x 48-86,, sterile 
Gelbsiiie ated es 14. CC Uh MMS Mie 229. S. tumida 
142. Zygospores 32-424. x 80-122», 

outer wall thick, lamellate...... 231. S.lamellosa 
142. Zygospores 30-334 x 60-82», 

outce wall things), e022 Os. 232. S.laxa 
142. Zygospores 35-46 x 61-106, 

Wstiallyaverd 203 a4 wees). saith 208. S. semiornata 

Median spore wall smooth, outer also smooth.............. 144 
Median spore wall smooth, outer wall of 2 layers, of which 
the inner is transparent, scrobiculatec)).\.).c0 sae seas 145 

. Median spore wall granulate, outer 
avalisot.dsthimn layeEsis: 62's .01cncles es 224. S. microgranulata 
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145. 
145. 

147. 
147. 

149. 
149. 

151. 

151. 

I5I. 

151. 

153: 

153: 

155. 

155: 

157. 

157. 

157: 

ZYGNEMATACEAE 

144. Zygospores 21-30p: x 30-80p.... 207. S. weberi 
144. Zygospores 35-46 x 61-106"... 208. S. semiornata 

Diameter vegetative cells less tham 35 ft. ..0.. ¢2060es000s00 146 
Diameter vegetative cells more than 35/...............00% 147 

146. Vegetative cell diameter 25-27. 236. S. venusta 
146. Vegetative cell diameter 28-34. 237. S. protecta 

Gell diameter’ 96-a0M. 3! 5.c3b5 va 238. S.cleveana 
Cell ciataeter: A2-SOIk, oh is yhinw ft a se 239. S. denticulata 

148. Vegetative cell diameter usually less than 20......... 149 
148. Vegetative cell diameter usually more than 20p....... 152 

Median: spore ‘wall. mob eateGity: 474.0 074 2558 nak eninioeanee 151 
Median ‘spore wallsaminotiie. 263) 5 clases. ¥ tly-te Palltungre sue 150 

150. Diameter vegetative cells 8-13. 200. S. tenutssima 
150. Diameter vegetative cells 15-20 201. S. inflata 

Diameter vegetative cells 11-13), fer- 
File CPUS ITEM SECTS. Hibs he wpe ees 213. S. rugosa 
Diameter vegetative cells 13-174, fusi- 
formi-iniated) fertile, cells: so. 4.65 sve 215. S. Ruusamoénsis 
Diameter vegetative cells 16-20», fusi- 
form-inflated fertile cells............ 216. S. discreta 
Diameter vegetative cells 15-20», 
cylindric-inflated fertile cells......... 217. S.amplectens 

152. Median spore wall: smoot. io.04ssanincs e+ > de saa wn eee 153 
152. Median spore wall not smooths {055.025 00s sees meee 157 

ZY SOROIES CLA GORIA) 55 245 na vsichy , 3) aerate nea 154 
PY SOSUOLE SONOS. aids Lae oie paces ai Vines ge se 155 

154. Diameter vegetative cells 18-24 226. S. spreeiana 
154. Diameter vegetative cells 24-30 206. S. farlowi 
154. Diameter vegetative cells 34-38 209. S. nyctigama 

Median wall smooth, outer wall sin- 
S16; MNOOUN sy isis sa UA oe yede haa 210. S. grevilleana 
Median wall smooth, outer wall double, inner layer scrobic- 
SLRS otaruie acne aod a ice RUMI Se DS) eek dias auea 156 

156. Diameter vegetative cells 20-25 235. S. latviensts 
156. Diameter vegetative cells 30-36 240. S.areolata 

Median spore wall single, spores 
B5—~4OM X 55O4M. wo ce eee cece new eens 220. S. fritschiana 
Median spore wall single, spores 
23-3OM X AI-GOM. + i 05 sendlv owns 221. S. goetzei 
Median spore wall double, outer 
wrinkled, inner reticulate........... 223. S. lambertiana 
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157. Median spore wall double, outer 
wrinkled, inner smooth............. 262. S. aot 

158. Diameter vegetative cells 18-23 », 
18-24. times as long........... 218. S. groenlandica 

158. Diameter vegetative cells 24-30), 
a -moytitnes; as long). )7o. 25. cae 219. S. quadrata 

REPLICATE END WALLS 

TUBES FORMED BY MALE GAMETANGIA 

mo. Median spore wall smooth. « As.icvtereesiys conn asas arene a 162 
Tee Median, sporey walk mot smooth... 2.58.0. bani diese cae ae 160 

Roa. Ay sospores mostly. ellisoid </<ayi ai) 0 ela. Alita ea 161 
160. Zygospores mostly ovoid, median 

Wal acOlAtC: 2p Gamers enue ae 225. S. laxistrata 

161. Median spore wall single, foveolate.. 214. S. foveolata 
161. Median spore wall double, wrinkled 

ANG TeLCUlALG 4 4c be idew er eed atc 223. S. lambertiana 

162. Fertile cells fusiform-inflated both sides.............. 163 
qos.) Hhertilé cells. cylindrically. inflated) 42.2206. eee 3 165 
162. Fertile cells inflated mostly on the conjugating side.... 166 

163. Diameter vegetative cells 16-1gh..... 203. S. pseudospreeiana 
Foariametcr Vepemtive: cells: Teas /anoe Vee Pe a, 164 
163. Diameter vegetative cells 28-39..... 211. S. chuniae 

164. Zygospores 24-28. x 46-52¢.... 227. S. tsingtaoensis 
164. Zygospores 30-36 x 55-100... 226. S. spreeiana 

165. Diameter vegetative cells 13-16p..... 202. S. cylindrica 
165. Diameter vegetative cells 18-21p..... 204. S. pascheriana 

166. Vegetative cell diameter 17-251, 
spores-ellipsaid Syl las. sees oe 230. S. croasdaleae 

166. Vegetative cell diameter 21-25 p, 
SPOLESOVOIG Mey ate en aes 210. S. grevilleana 

166. Vegetative cell diameter 26-29 p, 
spores} ellipsoid iisasonaadetae a. 205. S. hopeiensis 

REPLICATE END WALLS 
USUALLY TWO OR MORE CHROMATOPHORES 

167. Median spore wall outwardly smooth (punctate in No. 212) 168 
167. Median spore wall not smooth (yellow to dark brown).... 177 

168. Fertile cells cylindric or enlarged, all spore walls smooth 169 
Mee CREM US WIMGAREC 9 ius. 4: < 4.54 ale deh ow seo salts walevd Beaks 172 
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r6ov Zygaspores ellipsoid 2 ssi! ie Pais aweweaelten a eee oie gape 170 
£69. LygospOtes ‘OVOIE! 5 ieatd). Si idk oishess ais eee eee es 171 

170, Chromatophores 2, diameter veg- 
etative cells 29-32..........++. 275. S. marchica 

170. Chromatophores 2-4, diameter 
vegetative cells 28-33 1.......... 244. S. gratiana 

170. Chromatophores 2-3, diameter 
vegetative cells 37-40.......... 245. S. proavita 

170. Chromatophores 2-3, diameter 
vegetative cells 42-58u.......... 246. S. transeautana 

171. Zygospores ovoid, diameter 29-32), 
a CHEDIMIAUI PNG LES wn SEU ei ais 275. S. marchica 

171. Zygospores ovoid, diameter 26-291, 
2 chromatophores .«<\0.siiawee soa 241. S.tolosana 

171. Zygospores ovoid, about 4ou x 82- 
86, 2-3 chromatophores...........- 245. S. proavita 

171. Zygospores ovoid, diameter 45-50/, 
2 claromatmp ores). 270/s,s. 6. ticnc eee 243. S. Aartigit 

B72, AV SOSPOTES TOVOIL paral csc cha 5 He Ue ey Bae 173 
172) LV ORPONCS CAUSE V2 bard ia nnet be Ronit oy aie cee 174 

173. Chromatophores 2 to 4, receptive gam- 
etangia cylindrically inflated......... 247. S. rectangularis 

173. Chromatophores 1 or 2, second outer 
spore wall scrobiculate. 00). vey enn 240. S. areolata 
174. Diameter vegetative cells less than 34m............... 175 
174. Diameter vegetative cells more than 34M............. 176 

175. Chromatophores (1-)2, diameter zy- 
gospores 42-524, median wall dotted. 212. S.incrassata 

175. Chromatophores 2, diameter zygo- 
spores 39-48, median wall smooth.. 242. S. hassallu 

175. Chromatophores 2 or 3, diameter zy- 
BOSHOLEH O0-O4 Mb ish iuicaen abn as tale os 250. S. wangi 

176. Chromatophores 3, diameter zy- 
gospores 40-48} .........0ee eee 248. S. insignis 

176. Chromatophores 3 or 5, diameter 
zygospores 45-60. .........005. 249. S. fallax 

REPLICATE END WALLS 

TWO OR MORE CHROMATOPHORES, MEDIAN SPORE WALL NOT SMOOTH 

tn: Zygoipores iiswally ellipesoid../e. syaiecethwiits animes whee 178 
177, Zygospores. Usutdlly OVOP. so. n0di evens ves seis Vanes enon 181 



179. 
179. 

181. 

181. 

SPIROGYRA 

178. Chromatophores I to 3......... 
178. Chromatophores 2 to 4......... 

Median spore wall single............ 
Median spore wall double........... 

180. Chromatophores (2-)3-4, spore 
diameter 45-75, aculeate-retic- 
UAE y Oe. eA ak ale oP EE 

180. Chromatophores 3-4, reticulate- 
SPUNOSS A sss dlfhaed Aarue oie watson le 

180. Chromatophores 2-4, spore diam- 
eter 52-62 4, mammillate-aculeate 

180. Chromatophores 2, spore diam- 
eter 42-50, median wall double 

Phromatopuores: 2... soe ats a 
Chromatophores (1-)2-3, diameter 
spore 45-604, median wall double... 

. Chromatophores 4-3, diameter spore 
52-71 4, median wall double......... 

182. Spores, diameter 39-45», median 
wall single, reticulate../........ 

182. Spores, diameter 45-55, median 
wall double, inner granulate.... 

182. Spores, diameter 51-55, median 
and outer walls double......... 

182. Spores, diameter 46-68 4, median 
wall double, reticulate.......... 

149 

PRES ONS Ne asa stele aie 179 
Shs Baa apc eo ATEL 180 

254. S.nawashini 
255. S. tetrapla 

252. S. inconstans 

251. S.acanthophora 

253. S. borysthenica 

264. S. crassispina 

eae 35 tee BAO ARE 182 

256. S. reticulata 

258. S. crassivallicularis 

257. S. regularis 

259. S. granulata 

260. S. guinquelaminata 

261. S. pseudogranulata 

REPRODUCTION WHOLLY OR MOST COMMONLY BY APLANOSPORES 

183. 
183. 

185. 
185. 

nd! walls planes! je) -/te ya ae 
End walls semireplicate, diameter veg- 
ctatsvercells: tonal pith, cae deltas 

. End walls replicate, diameter vegeta- 
fivercellsron=aBitea ys hi ikea 

184. With 1 chromatophore......... 
184. With 2 or more chromatophores 

. Sporangia cylindric, aplanospores 
INCH Rest, 5 id Bo Nene re Soh Rattan 
Sporangia enlarged or slightly inflated 
Sporangia and sterile cells often in- 
eto a I ACER Ra nee ee Repo 

186. With 2 to 3 chromatophores in 
each cell, spores ellipsoid....... 

RS TARE RHEAC ES Ppa Ue cath 184 

198. S. narcissiana 

234. S. articulata 

SACS ain aes ae Sa ap Tb ei 185 
Bo) SORA Ns Nae 186 

31. S. oltmannsu 
29. S. mirabilis 

38. S. aplanospora 

65. S. maravillosa 
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186. With 6 to 8 chromatophores in 
each cell, spores ellipsoid....... 85. S. wrightiana 

186. With 5 chromatophores in each 
cell, sapores lenticular) 5... 9's spss 166. S. azygospora 

Aplanospores have been found together with zygospores in some 
collections of the following species: S. catenaeformis, S. denticulata, 
S. farlowu, S. gratiana, S. groenlandica, S. hyalina, S. inflata, S. juer- 
gensu, S. majuscula, S. neglecta, S. obovata, S. parvula, S. pratensis, 
S. protecta, S. quadrata, S. quinquelaminata, S. reflexa, S. sahnu, 
S. semiornata, S. spreeiana, S. subpapulata, S. tenuissima, S. tjibodensis, 
S. varians, S. weberi. 

DEscRIPTIONS OF SPECIES 

SPECIES WITH PLANE END WALLS 

USUALLY ONE CHROMATOPHORE 

1. SPIROGYRA COMMUNIS (Hassall) Kiitzing 1849. Species Al- 
garum, p. 439. Hassall. 1844. History of British Fresh- 
water Algae. p. 148, Pl. 28, Figs. 5-6. 

Vegetative cells 18-26 x 35-gou with plane end walls; 1 chro- 
matophore, making 1.5 to 4 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells cylindric, rarely enlarged; 
zygospores ellipsoid, 19-26 x 36-78; median spore wall yellow, 
smooth. (Pl. XXI, Fig. 1.) 

United States: Colorado to Texas; east to Massachusetts and New 
Jersey. 

Reported from all the continents, also New Caledonia. 

Distinguished from other species with similar vegetative cells and with 
approximately the same dimensions by the smooth ellipsoid spores, the 
cylindric fertile cells, and the absence of inflated sterile cells. Found hybrid- 
izing with S. varians at Charleston, Illinois. The resulting segregates were 
also present. 

2. SPIROGYRA INTORTA Jao 1935. Sinensia. 6, p. 590, Pl. 5, Fig. 58. 
Vegetative cells 25-29 » x 60-183, with plane end walls; filaments 

generally curved to spiral; 1 chromatophore, making 3.5-6 turns in the 
cell; conjugation scalariform and lateral; tubes formed by both gam- 
etangia; fertile cells cylindric, sometimes slightly enlarged; zygospores 
ellipsoid, with pointed ends, 22-29 x 41-68; median spore wall 
yellow, smooth. (Pl. XXI, Fig. 2.) 

United States: Texas, Johnson City, April 24, 1938 (‘Taft Coll.). 

China, Szechwan. 
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3. SPIROGYRA JUERGENSII Kiitzing 1845. Phycologia Germanica, 
pi 222. 

Vegetative cells 24-30" x 60-125, with plane end walls; 1 chro- 
matophore, making 2 to 4 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells cylindric or enlarged 
toward the middle (to 34); zygospores and aplanospores ellipsoid, 
28-33 x 50-753 median spore wall yellow, smooth. (Pl. I, Fig. 1; 
Pl. XXI, Fig. 3.) 

United States: California; from Wisconsin, Iowa, and Texas to the 

east coast. 
Widely distributed in Europe; South America; Australia. 

Distinguished from S. /ongata by the ellipsoid spores. Sometimes at 
maturity the stretching of the fertile cell wall shortens that end of the con- 
jugating tube, and the tube has the appearance of having been formed by 
the male cell as in S. punctiformis and S. micropunctata. From the former 
it is distinguished by the ellipsoid, smooth spores; from the latter by the 
smaller size and smooth spore wall. In a collection from Mississippi cylin- 
drically inflated akinetes with thick walls were present together with zygo- 
spores. The dimensions of the akinetes varied from 48-60 ux 108-140 p. 
(Pl. I, Fig. 1.) 

4. SprRoGyRA sINcuLARIs Nordstedt 1880. Bot. Notiser 1880. 
p. 118. Wittrock and Nordstedt Algae Exsiccatae, No. 361. 

Vegetative cells 29-39 x 60-240, with plane end walls; 1 chro- 
matophore, making 3 to 7 turns; conjugation scalariform; tubes formed 
by both gametangia, fertile cells cylindric, rarely enlarged; zygospores 
ellipsoid, 27-36 » x 46-70; median spore wall yellow, smooth. (PI. XXI, 

Fig. 4.) 
United States: Michigan and Texas, to the east coast. 

Described from New Zealand; reported from Finland; South Africa; 
China; Brazil. 

Distinguished from S. /ongata by the ellipsoid spores. In all specimens 
seen the chromatophores were narrow and the spirals very open. 

5. SPIROGYRA SILVicoLa Britton 1943. Amer. Jour. Bot. 30, p. 799, 
Fig. 1. : 

Vegetative cells 32-42 x 63-267, with plane end walls; 1 chro- 
matophore, making 1.5 to 3 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; receptive gametangia cylindric or 
slightly enlarged; zygospores ellipsoid to cylindric-ovoid, 36-43" x 
56-103 4; all walls smooth; median wall yellow or brown at maturity. 
(Pl. XXI, Fig. 7.) 

United States: Illinois, Somme Forest, Cook County, May 15, 1938 
(Britton Coll.); Texas, Austin (Taft Coll.). x 

Vegetative cells similar to those of S. singularis; zygospores much larger. 
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6. SPIROGYRA CONDENSATA (Vaucher) Kutzing 1843. Phycologia 
Generalts, p. 279. 

Vegetative cells 45-60 x 45-120, with plane end walls; 1 chro- 
matophore, making .5 to 4 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells cylindric or slightly 
enlarged; zygospores ellipsoid, 34-38 x 50-75; median spore wall 
yellow, smooth. (Pl. XXI, Fig. 11.) 

United States: Wisconsin and Kentucky; eastward to Massachusetts 
and New Jersey. 

Widely distributed in Europe; reported from South America. 
Characterized by its short cells and closely spiraled chromatophores. 

Sterile cells sometimes inflated. 

>. SPIROGYRA VARIFORMIs Transeau 1938. Amer. Jour. Bot. 25, 
pp. 526-27. 

Vegetative cells 43-50 x (70-)108-140(-200) » with plane end 
walls; 1 chromatophore, making 2 to 5 turns in the cell; conjugation 
scalariform; tubes formed by both gametangia and widest at the mid- 
dle; some sterile cells inflated to 72-100; fertile cells mostly cylindric 
but sometimes enlarged or inflated; zygospores ellipsoid or ovoid, 
45-54 x 58-g0p, rarely spherical, 52-60 in diameter; median wall 
brown, smooth. (Pl. XXI, Figs. 9-10.) 

Africa, Cape Town (Stephens Coll.). 

8. SprroGyRaA GRACILIs (Hassall) Kiitzing 1849. Species Algarum, 

p. 438. 
Vegetative cells 16-24 x 50-100, with plane end walls; 1 chro- 

matophore, making .5 to 4 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells inflated, mostly on the conjugating 
side; zygospores ellipsoid with rounded ends, 23-30 x 40-65; median 
spore wall yellow-brown, smooth. (Pl. XXI, Fig. 5.) 

United States: Colorado; Texas; Missouri; Michigan; Ohio; Massa- 
chusetts. 

Widely distributed in Europe; reported also from China and Siam. 

g. SPIROGYRA FRAGILIS Jao 1935. Sinensia. 6, p. 590, Pl. 6, Fig. 64. 
Vegetative cells 24-29 u x 54-160, with plane end walls; chromato- 

phore 1 (rarely 2), making 1.5-6 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells slightly inflated, usually a little 
more on the conjugating side; the female gametangia often separate 
from each other after conjugation; zygospores ellipsoid with more or 
less rounded ends, 22-38 « x 36-674; median spore wall yellow, smooth. 
(Pl. XXI, Fig. 6.) 

United States: Texas, Johnson City, April 24, 1938 (Taft Coll.). 
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China, Szechwan. 

The separation of the sporiferous cells is an unusual feature but also 
occurs frequently in S. parvula. 

10. SPIROGYRA TEODORESCI Transeau 1934. Ohio Jour. Sci. 34, 
p. 420. (=S. varians var. minor) Teodoresco. Beth. Bot. 
Zentralbl. 21, abt. 2. 1907. 

Vegetative cells 24-30 x 42-90”, with plane end walls; 1 chro- 
matophore, making 1 to 6 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells strongly inflated on the 
conjugating side; zygospores ellipsoid, 26-33 4 x 45-55; median spore 
wall smooth, yellow. (Pl. XXI, Fig. 8.) 

United States: Iowa; Illinois; Michigan; Kentucky; New York; Massa- 
chusetts. 

Rumania; China, Nanking, Peiping (Li Coll.). 

Probably included in many records of S. varians, from which it is 
distinguished by its smaller dimensions throughout. 

11. SPIROGYRA PSEUDOVARIANS Czurda 1930. Beih. Bot. Zentralbl. 
47, p.32- 

Vegetative cells 36-39 x 35-75, with plane end walls; chromato- 
phores 1 (rarely 2); conjugation scalariform; tubes formed by both 
gametangia; fertile cells swollen, mostly on the conjugating side; zygo- 
spores ellipsoid, 33-374 x 47-57; outer spore wall thick, transparent, 
scrobiculate; median spore wall reddish-brown, smooth; sterile cells 
more or less swollen. (Pl. XXI, Figs. 12-14.) 

Czechoslovakia; Austria. 

Distinguished by the heavy, transparent, shallow-scrobiculate outer wall. 

12. SPIROGYRA VARIANS (Hassall) Kutzing 1849. Species Algarum, 
p- 439. Includes S. woods Czurda and S. varians 
(Kutzing) Czurda. 

Vegetative cells (28-)30-4o x 30-120, with plane end walls; 1 
chromatophore, with 1 to 5 turns; conjugation scalariform and lateral; 

tubes formed by both gametangia; fertile cells usually inflated on the 
conjugating side only, rarely on both sides; some of the sterile cells 
usually inflated; zygospores mostly ellipsoid, usually some of them 
ovoid and very rarely globose, 32-40 x 50-100/4; median spore wall 
yellow, smooth; aplanospores similar. (Pl. XXII, Fig. 1.) 

Generally distributed in the United States, including Alaska. 

Also reported from British Columbia to Newfoundland. 

Widely distributed in Europe, Asia, Africa, and Australia. 

A highly variable species, but usually readily identified by the combi- 
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nation of dimensions, unilaterally inflated sporiferous cells, and the inflated 
sterile cells. Has been found hybridizing with S. porticalis, S. longata, and 
S. communis and producing a variety of segregates. Due to the occurrence 
of haploid segregates and the wide overlapping of cell and spore dimensions, 
it has not been found advisable to separate the variants further. 

13. SPIROGYRA BICALYPTRATA Czurda 1930. Beth. Bot. Zentralbl. 
00s St 

Vegetative cells 36-39" x 60-110, with plane end walls; chro- 
matophore r (rarely 2); conjugation scalariform; tubes formed by both 
gametangia; fertile cells swollen on the conjugating side; zygospores 
ellipsoid, 31-34 x 55-70; median spore wall brown, smooth, with 
dark brown polar thickenings. (Pl. XXII, Fig. 2.) 

Czechoslovakia; Austria; Greece. 

Distinguished from S. varians by the occurrence of 2 chromatophores 
in some cells and the brown polar thickening of the median wall. A similar 
local polar thickening sometimes occurs in scattered spores of other species. 

14. SPIROGYRA CIRCUMLINEATA Transeau 1914. Amer. Jour. Bot. 

1, p. 293. 
Vegetative cells (38-)40-48" x 120-240, with plane end walls; 

1 chromatophore, slender, making 4 to 8 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells inflated on the conju- 
gating side only; zygospores ellipsoid, 40-504 x 70-125; median spore 
wall yellow-brown, smooth; suture more or less prominent. (Pl. XXII, 

Fig. 3.) 
United States: Iowa; Illinois; Michigan; Ohio. 

Distinguished from S. varians by the larger dimensions, the slender 
chromatophore making a larger number of turns, the distinct suture encir- 
cling the spore, and the absence of inflated sterile cells. 

15. SPIROGYRA SUPERVARIANS Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 208. 

Vegetative cells 50-57 x 50-144; 1 chromatophore; cells with 
plane end walls; conjugation scalariform; tubes formed by both gam- 
etangia; receptive gametangium inflated on the inner side; zygospores 
ellipsoid, small in proportion to the gametangia, 35-40 X 54-744; 
median spore wall smooth, yellow. (Pl. XXII, Fig. 7.) 

Africa, Cape Flats (E, Stephens Coll.). 
Similar to S. varians in appearance, but with much larger dimensions 

throughout, and without inflated sterile cells. 

16. SPIROGYRA FENNICA Cedercreutz 1924. Acta Soc. pro Fauna et 
Flora Fennica. 55 (2), p. 4. 

Vegetative cells 15-19" x 60-260, with plane end walls; 1 chro- 
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matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells shortened and inflated to 34-39"; zygospores ellipsoid, 
24-31 / X 45-55/4; median spore wall yellow-brown, smooth. (Pl. XXII, 
Fig. 4.) 

Finland; China, Szechwan; South Africa. 

Distinguished from S. parvula by the much smaller vegetative cells; and 
from S. pratensis by the absence of cells with 2 chromatophores, and by the 
absence of globosely inflated sterile cells. 

17. SPIROGYRA PARVULA (Transeau) Czurda 1932. Sdsswasserflora 
Mitteleuropa. 9, p. 170, Fig. 174. 

Vegetative cells 20-24 x 50-105, with plane end walls; 1 chro- 
matophore, making 1 to 6 turns; conjugation mostly lateral, sometimes 
scalariform; tubes formed by both gametangia; fertile cells inflated up 
to 371, often separating from one another but held in place by the male 
filament; zygospores ellipsoid, 20-27 x 40-604; median spore wall 
yellow-brown, smooth; aplanospores similar in size and shape to zygo- 
spores. (Pl. XXII, Figs. 5-6.) 

United States: Iowa and Texas, to New York. 

Norway; India; China. 

18. SPIROGYRA GIBBEROSA Jao 1935. Sinensia. 6, p. 586, Pl. 4, Figs. 
50-5I. 

Vegetative cells 1g-21u x 48-104, with plane end wall; 1 chro- 
matophore, making 2 to 8 turns in the cell; conjugation scalariform, 
sometimes lateral; tubes formed by the male gametangia; fertile cells 
inflated on the conjugating side, to 45, often separating from each 
other as the spores mature; zygospores ellipsoid with more or less 
pointed ends, 22-29 x 38-50; median spore wall smooth, yellow at 
maturity. (Pl. XXII, Figs. 10-11.) 

China, Szechwan. 

Separation of the sporiferous cells after conjugation is similar to that 
frequently seen in S. parvula. Placed here because of doubt that tubes are 
formed by the male gametangia. This may be only apparent, because of 
subsequent enlargement of the receptive gametangia. 

19. SPIROGYRA BORGEANA Transeau 1915. Ohio Jour. Sci. 16, p. 23. 
Vegetative cells 30-354 x 50-200”; with plane end walls; 1 chro- 

matophore, making 1.5 to 5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated on the outer side, 
cylindric on the conjugating side; zygospores ellipsoid, 30-40 » x 54-704; 
median spore wall yellow, smooth. (Pl. XXII, Fig. 8; Pl. XXIII, 
Fig. 16.) 

United States: Iowa; Illinois; Michigan; Indiana; Ohio. 
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Czechoslovakia; Tibet; China. 

Figure 16 on Plate XXIII depicts an instance in which the terminal 
cells of 2 adjacent filaments conjugated through the end walls with 2 adjoin- 
ing receptive gametangia of a third filament. The specimen was collected 
near Douglas Lake, Michigan. Named for the late Oskar F. A. Borge of 
Stockholm, Sweden. 

20. SPIROGYRA CALCAREA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 226. 

Vegetative cells 37-42 x 40-120”, with plane end walls; 1 chro- 
matophore, making 2 to 5 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; receptive gametangium inflated only 
on the outer side; zygospores ellipsoid, 40-55 x 58-80; median spore 
wall smooth, yellow. 

United States: Alabama, Birmingham, sinkholes in limestone. 

Similar in form to S. borgeana but larger in all dimensions. 

21. SPIROGYRA BULLATA Jao 1935. Sinensia. 6, p. 588, Pl. 4, Fig. 55. 
Vegetative cells 19-224 x 41-83, with plane end walls; 1 chro- 

matophore, making 1.5-5.5 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; sterile cells bullate up to 64m in 
diameter and occurring in rows up to 25 cells long; fertile cells cylindric 
or slightly enlarged; zygospores ellipsoid, 22-29 x 31-35(-51); spore 
wall smooth, yellow at maturity. (Pl. XXII, Fig. 13.) 

China, Szechwan. 
Differs from S. pratensis in the shorter spores and absence of inflated 

fertile cells. 

22. SPIROGYRA PRATENSIS Transeau 1914. Amer. Jour. Bot. 1, 
p. 292. 

Vegetative cells 17-204 x 80-240, with plane end walls; 1 chro- 
matophore (rarely 2), making 1 to 8 turns; reproducing commonly by 
both zygospores and aplanospores; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells enlarged or fusiform- 
inflated to 38; sterile cells cylindric or inflated up to gou in diameter; 
spores in most cells ellipsoid, in others ovoid, or cylindric-ovoid, 
24-36 x 50-704; median spore wall yellow, smooth. (PI. I, Fig. 7; 
Pl. XXII, Figs. 14-18.) 

United States: lowa; Wisconsin; Arkansas; Illinois; Michigan; Ken- 
tucky; Ohio. 

China, Peiping (Jao Coll.), Nanking (Li Coll.). 
The occurrence of globosely swollen sterile cells and the presence of 

lateral and scalariform conjugation together with aplanospore formation in 
most collections and sometimes in a single pair of filaments give character 
to this species. 
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23. SPIROGYRA AFFINIS (Hassall) Petit 1880. Les Spirogyres des 
environs de Paris, p. 18, Pl. 3, Figs. 13-14. 

Vegetative cells 25-30" x 35-go, with plane end walls; 1 chro- 
matophore, making 1 to 3.5 turns; conjugation lateral and scalariform; 
tubes formed by both gametangia; fertile cells globosely inflated; sterile 
cells not inflated; zygospores ellipsoid, 28-33 4 x 30-50/4; median spore 
wall yellow, smooth. 

United States: Michigan; Alaska. 
Widely reported from Europe; Jamaica; China, Kiangsi. 

24. SPIROGYRA CATENAEFORMIS (Hassall) Kutzing 1849. Species 
Algarum, p. 438. 

Vegetative cells 24-324 x 50-135, with plane end walls; 1 chro- 
matophore, making 1 to 6 turns; reproduction by both zygospores and 
aplanospores; conjugation scalariform and lateral; tubes formed by 
both gametangia; fertile cells enlarged or inflated, fusiform, sterile cells 
also inflated; zygospores and aplanospores ellipsoid, 27-33 4 x 55-9014; 
median spore wall yellow, smooth. (Pl. XXII, Fig. 12; Pl. XXIV, 
Fig. 16.) 

United States: Generally distributed throughout. 

Widely distributed in Europe; reported from China, India, and from 
East and South Africa. 

Distinguished from S. affinis by the longer vegetative cells and the 
greatly inflated sterile cells; from S. suecica by the symmetrical fusiform 
inflation of the fertile cells and the ellipsoid spores; from S. subsalina by the 
yellow spores, generally smaller dimensions, and the less marked inflation 
of the fertile cells. 

25. SPIROGYRA SUBSALINA Cedercreutz 1924. Acta Soc. pro Fauna 
et Flora Fennica. 55 (2), p. 4, Fig. 2. 

Vegetative cells 28-38 x 70-190, with plane end walls; 1 chro- 
matophore, making 2 to 4.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated to 49-56; zygospores 
ellipsoid, 28-384 x 42-76; median spore wall brown, smooth. (PI. 
XXII, Fig. g.) 

United States: Mississippi, Natchez, April, 1925. 
Finland. 

26. SPIROGYRA FLAVESCENS (Hassall) Kutzing 1849. Species Al- 
garum, p. 438. 

Vegetative cells 10-14 x 30-50, with plane end walls; 1 chro- 
matophore, making 1 to 3 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells inflated; zygospores ovoid, 20-23) x 
25-40 }4; median spore wall yellow, smooth. (Pl. XXIII, Fig. 1.) 
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United States: Michigan; Massachusetts; Florida. 

Widely distributed in Europe; reported from Australia. 

27. SPIROGYRA SUBSALSA Kiutzing 1845. Phycologia Germanica, 
p. 222. 

Vegetative cells 22-26 x 35-100, with plane end walls; 1 chro- 
matophore, making 2 to 3 turns; conjugation scalariform; tubes formed 
largely by the male gametangia, fertile cells inflated; zygospores ovoid, 
18-27 4 x 30-52; median spore wall yellow-brown, smooth. (PI. XXIII, 
Fig. 2.) 

United States: Wisconsin (Prescott Coll.); Florida. 

Sweden; Holland; France; Czechoslovakia; Java. 

28. SprroGyRA PALUDOSA Czurda 1932. Sésswasserflora Mittel- 
europa. 9, p. 167, Fig. 170. 

Vegetative cells 18-20 x 55-78, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells somewhat swollen; sterile cells cylindric; zygospores ovoid, 
24 x 46-48; median spore wall golden-brown, smooth. (Pl. XXIII, 
Fig. 3.) 

Czechoslovakia. 

29. SPIROGYRA MIRABILIS (Hassall) Kitzing 1849. Species Al- 
garum, p. 438. 

Vegetative cells 23-29 x 70-200, with plane end walls; 1 chro- 
matophore, making 4 to 7 turns; reproduction by aplanospores, very 
rarely by scalariform conjugation; tubes formed by both gametangia; 
sporangia enlarged or inflated; aplanospores and zygospores ovoid, less 
frequently varying to ellipsoid, 23-29» x 50-83; median spore wall 
yellowish-brown, smooth. (Pl. XXIII, Fig. 4.) 

United States: From Colorado, Wisconsin, and Texas, to Maine and 
North Carolina. 

Widely distributed in Europe; recorded from Siberia, Manchuria, 
China, and Afghanistan. See also S. aplanospora (No. 38), and S. maravil- 
losa (No. 65). Only a few zygospores have been seen among the hundreds 
of aplanosporic filaments studied. 

30. SprrocyrA LONGATA (Vaucher) Kiitzing 1843. Phycologia 
Generalis, p. 279. Vaucher. Histoire des Conferves, Pl. 6. 
1803. Includes S. circumscissa Czurda 1932, not S. longata 
(Vaucher) Czurda. 

Vegetative cells 26-384 x 45-280, with plane end walls; 1 chro- 
matophore, making 2 to 5 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; zygospores ovoid, varying in some 
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cells to globose, 28-384 x 50-834; median spore wall yellow, smooth. 
(Pl. XXII, Fig. 5.) 

United States: Common throughout. 
Widely distributed in Europe, reported from East and South Africa, 

Asia, South America, and Australia. In Kentucky (MclInteer Coll.) this 
species was found hybridizing with S. porticalis. 

The distinctive features of this very common species are the ovoid 
spores and the nearly cylindric sporiferous cells. 

31. SPIROGYRA OLTMANNsIt Huber-Pestalozzi 1930. “Algen aus 
dem Knysnawalde in Siidafrica.” Zeitsch. f. Bot. 23, 

p- 448. 
Vegetative cells 23-27 x 70-125, with plane end walls; 1 chro- 

matophore, zygospores unknown; sporangia cylindric; aplanospores 
ovoid, 22-264 x 30-424; median spore wall outwardly [ ?] scrobiculate. 
Described from immature specimens. (Pl. XXIII, Fig. 6.) 

South Africa. 

32. Spirocyra suEcica Transeau 1934. Ohio Jour. Sci. 34, p. 420. 
(=S. varians var. gracilis) Borge 1923. Ark. Bot. 6, p. 11, 
Pietra. .2: 

Vegetative cells 26-294 x 80-175, with plane end walls; 1 chro- 
matophore, making 1 to 4.5 turns; conjugation scalariform or rarely 
lateral between some cells; tubes formed by both gametangia; fertile 
cells inflated on both sides, usually more on the conjugating side, up to 
60; zygospores usually ovoid, 32-39 x 38-60; median spore wall 
yellow, smooth. (Pl. XXIII, Fig. 7.) 

United States: Iowa; Ohio; Florida. 

Sweden; France. 

33. SprRoGyRA GALLICA Petit 1880. Les Spirogyres des environs de 
Paris, p. 23, Pl. 6, Figs. 1-3. 

Vegetative cells 72-754 x 150-500, with plane end walls; 1 chro- 
matophore, making 4 to 8 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells cylindric; zygospores 
ovoid to ellipsoid, 62-66. x go-110; median spore wall yellow, smooth. 
(Pl. XXIII, Fig. 8.) 

France; Belgium; Germany. 

This is the largest of the Spirogyras with 1 chromatophore; differs from 
S. condensata of about the same dimensions in the ovoid spores and the 
much longer vegetative cells. 

34. SPrROGYRA LacusTRIs Czurda 1932. Sésswasserflora Mitteleu- 
ropa. 9, p. 176, Fig. 182. 
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Vegetative cells 38-44 x 105-160, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells cylindric or very slightly swollen; zygospores ovoid, 42-45» x 
70-804; median spore wall golden-brown, smooth, with suture more 
or less prominent. (PI. XXIII, Fig. 10.) 

Austria. 

Certainly very close to S. porticalis, perhaps merely a clone; apparently 
differs in the brown spores with prominent sutures. 

35. SprRoGyRA PorTIcALis (Miller) Cleve 1868. Férsok till en 
monografi. Nova Acta Reg. Soc. Sct. Upsali. Ser. 3, 
6, p. 22, Pl. 5, Figs. 8-9. 

Vegetative cells 40-50 x 66-200, with plane end walls; 1 chro- 
matophore, making 3 to 5 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells cylindric or enlarged; zygospores 
mostly ovoid to globose-ovoid, 38-50 x 50-83; median spore wall 
yellow, smooth. (Pl. XXIII, Fig. 9.) 

United States: Very common in the eastern half. 

Widely distributed on all the continents. Found hybridizing with S. 
varians at Charleston, Illinois. Hybrid segregates were also present. See 
Amer. Nat., 53, pp. 109-19, 1919. 

36. Sprrocyra sAHNI Randhawa 1938. Proc. Indian Acad. Sci. 

8, pp. 339-41. 
Vegetative cells 48-60. x 40-74, with plane end walls; 1 chro- 

matophore, making 1 or 2 turns in the cell; conjugation lateral; tubes 
formed by both gametangia; fertile and sterile cells inflated; zygospores 
ovoid, 22-364 x 44-684; median wall [?] yellow, smooth; aplanospores 
similar, 20-24 x 22-36. 

India, Punjab, Dasuya, March, 1931. 

In the original description the median spore wall is described as 
“bluish-green.” This appearance is probably due to light refraction and 
colored spore contents. Named for Birbal Sahni of Lucknow University. 

37. SPIROGYRA LUTETIANA Petit 1879. Brébissonia. 1, p. 79, Pl. 6. 
Vegetative cells 27-40 x 70-250, with plane end walls; 1 chro- 

matophore, making 3 to 7 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells more or less variable, cylindric, en- 
larged, or slightly inflated; zygospores polymorphic, varying from glo- 
bose to ellipsoid and irregular, 25-44 x 35-165; median spore wall 
yellow-brown, smooth. (Pl. XXIII, Figs. 11-13.) 

United States: Utah; North Dakota; other records very doubtful. 

Widely reported from Europe and Asia; also South Africa. 

Probably none of the species names of Spirogyra has been more fre- 
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quently misapplied than this one. Looking over the named collections one 
finds S. lutetiana attached to all sorts of forms in which the cells and spores 
are irregular, although Petit’s description and figures are perfectly clear. 

38. SprrocyrRA APLANOsPorA Randhawa 1938. Proc. Indian Acad. 
Sci. 8, pp. 336-37. 

Vegetative cells 20-264 x 40-go, with plane end walls; 1 chro- 
matophore, making 3 to 6 turns; fertile and sterile cells irregularly in- 
flated; no conjugation seen; reproduction by aplanospores which are 
ovoid to globose, 24-304 x 30-504; median wall brown, smooth. (PI. 
XXIII, Figs. 17-18.) 

India, Punjab, Dasuya, January, 1929. 

The dimensions suggest that this is an ecological form of S. muirabilts 
(Hassall) Kiitzing. When Spirogyras are growing in water of warm tem- 
perature and low oxygen content they frequently have distorted cells, and 
Randhawa’s figures are typical of this condition. 

39. SpIROGYRA POLyMoRPHA Kirchner 1878. Algen. Kryptogamen- 
flora Schlesien, p. 124. 

Vegetative cells 22-30" x 45-230, with plane end walls; 1 or 
rarely 2 chromatophores, making 1 to 10 turns; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells inflated to 26-64 1; 
zygospores polymorphic, varying from ellipsoid to ovoid and globose, 
22-326 X 25-35; median spore wall yellow, smooth. (Pl. XXIII, 
Figs. 14-15.) 

Widely reported in Europe. Recently figured and completely described 
by Jao from Szechwan, China. (Sinensia. 6, p. 589, Pl. 5, Figs. 56-57. 1935-) 

40. SprrocyrRA VELATA Nordstedt 1873. “Beskriftung ofver en 
nyart af Slagtet Spirogyra.” Lunds Univ. Arsskrift. 9, p. 1, 
PIT. 

Vegetative cells 29-41 1 x 60-200, with plane end walls; 1 or rarely 
2 chromatophores, making 2.5 to 6 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells cylindric or somewhat 
enlarged; zygospores mostly ovoid to cylindric-ovoid, rarely ellipsoid, 
37-57. x 60-1004; outer wall of 2 layers, of which the second is trans- 
parent and scrobiculate; the median is chitinous, yellow-brown, smooth. 
(Pl. XXIV, Fig. 1.) 

United States: Iowa; Illinois; Kentucky; Indiana. 
Germany; Russia; South Africa; China. 

The original description of this species gives but 1 chromatophore. 
Nevertheless, in Nordstedt’s collection from Lund (1882) 2 chromatophores 
are present in some of the cells. Petit states that the diameter of the vege- 
tative cells of the specimens collected at Paris ran as high at 54p. Possibly 
his collection included another species. 
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41. SPIROGYRA OCCIDENTALIS (Transeau) Czurda 1932. Stsswasser- 
flora Mitteleuropa. 9, p. 183. 

Vegetative cells 40-50 x 125-300, with plane end walls; chro- 
matophores 1, 2, or 3, making 2 to 6 turns in the cell; conjugation 
scalariform; tubes formed by both gametangia; fertile gametangia 
cylindric or inflated to 66; zygospores ovoid to cylindric-ovoid, 
36-56 x 57-105; median spore wall smooth, yellow-brown; outer 
wall of 2 layers, of which the inner is hyaline, scrobiculate. (Pl. XXIV, 
Fig. 2.) 

United States: Iowa; Illinois; Indiana; Ohio; Kentucky. 

Canada, British Columbia (Phycoth. Bor.-Amer., No. 961). 

Resembles S. velata but has larger dimensions throughout. 

42. SprROGYRA LUTEOsPoRA Czurda 1932. Sésswasserflora Mittel- 
europa. 9, p. 181. 

Vegetative cells 22-24 x 55-gom, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells cylindric or enlarged by the spores; zygospores ovoid to 
cylindric-ovoid, 25-26. x 38-46; median spore wall golden-brown, 
scrobiculate; pits about 2 in diameter. (Pl. XXIV, Fig. 3.) 

Bohemia. 

43. Sprrocyra suLcaTA Blum 1943. Amer. Jour. Bot. 30, p. 783, 
Figs. 9-11. 

Vegetative cells 37-46 x 50-160, with plane end walls; 1(-2) 
chromatophores, with prominent median furrow, making 2 to 5 turns 
in the cells; conjugation scalariform; tubes formed by both gametangia; 
fertile cells inflated on the outer side; zygospores ovoid, 43-46" x 52- 
624; median spore wall thick, brown, and reticulate. (Pl. XXIV, Fig. 4.) 

United States: Wisconsin, Madison. 

44. SPIROGYRA WEsTII Transeau 1934. Trans. Amer. Micros. Soc. 
53, p. 224. S. porticalis var. africana G. S. West 1907. 
Jour. Linn. Soc. of London Bot. 38, p. 105. 

Vegetative cells 40-414 x 60-160/4, with plane end walls; 1 chro- 
matophore, making 3 to 5 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells enlarged; zygospores 
ovoid, about 58 # x 93; median spore wall finely wrinkled, or corrugate. 

Africa, Tanganyika. 

45. SPIROGYRA OBOVATA Jao 1935. Sinensia. 6, p. 596, Pl. 7, Fig. 73. 
Vegetative cells 25-29" x 70-182, with plane end walls; 1 chro- 

matophore (rarely 2), making 2.5-6 turns in the cell; conjugation 
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scalariform; tubes formed by both cells; reproduction by zygospores 
and aplanospores; zygospores ovoid, 29-35 x 44-73; aplanospores 
ovoid, 29-32 x 38-42; median wall punctate, yellow at maturity. 
(Pl. XXIV, Fig. 5.) 

China, Szechwan, November 15, 1933. 

46. Sprrocyra asIaTicA Czurda 1931. Sésswasserflora Mitteleu- 
ropa. 9, p. 185. 1932. 

Vegetative cells 46-514 x 100-160, with plane end walls; 1 chro- 
matophore (rarely 2); conjugation lateral; tubes formed by both cells; 
fertile cells enlarged; zygospores ovoid, 60-65 x 80-1204; median spore 
wall dark brown, and minutely granulose; suture more or less prom- 
inent. (Pl. XXIV, Fig. 6.) 

Central Tibet, altitude 17,000 feet. 

47. SPIROGYRA LAGERHEIMI Wittrock 1889. In Wittrock and Nord- 
stedt Algae Exsiccatae, Nos. 961 and 962. Bot. Notiser 
1889. p. 165. 

Vegetative cells 25-334 x 75-150, with plane end walls; 1 chro- 
matophore, usually narrow, making .5 to 4 turns; conjugation scalar- 
iform and lateral; tubes formed by both cells; fertile cells cylindric or 
enlarged; zygospores ellipsoid with more or less pointed ends, 25-38» x 
50-100; median spore wall yellowish-brown, finely punctate. (Pl. 
XXIV, Fig. 7.) 

United States: Illinois; Ohio; Massachusetts; New Hampshire. 

Sweden; Germany; Latvia; Finland. 

In the many collections seen, the chromatophores were uniformly nar- 
row and formed open spirals. 

48. SprROGYRA TAFTIANA Transeau 1944. Ohio Jour. Sci. 44, p. 243. 
Vegetative cells 18-25 x 50-96, with plane end walls; 1 chro- 

matophore, making 2-4 turns in the cell; conjugation scalariform; tubes 
formed by both gametangia; receptive gametangia enlarged or fusi- 
form-inflated; sterile cells often bulliform; zygospores ellipsoid, 24-34 u: 
x 42-80; median wall distinctly and densely punctate; pits more or 
less angular, yellow. (Pl. XXIV, Fig. 8.) 

United States: Texas, Huntsville (Taft Coll.). 

Named for C. E. Taft, The Ohio State University, author of many 
papers on fresh-water algae. 

49. SPIROGYRA PERFORANS Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p, 228, Pl..21, Fig. 57. 

Vegetative cells 14-18 x 72-120, with plane end walls; 1 chro- 
matophore, making 3 to 6 turns; conjugation scalariform; tubes formed 
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by both gametangia; fertile cells enlarged; zygospores ellipsoid, 25-29 » 
x (50-)65-694; median spore wall yellow-brown, coarsely punctate. 
(Pl. XXIV, Fig. 9.) 

United States: Florida (Tiffany Coll.). 

50. SPIROGYRA PORANGABAE Transeau 1938. Amer. Jour. Bot. 25, 

P- 525: 
Vegetative cells 11-15 x 65-145, with plane end walls; 1 chro- 

matophore, making 4 to g turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; receptive gametangium enlarged or 
slightly inflated; sterile cells inflated, often bulliform; zygospores ellip- 
soid, 21-274 x 47-54; median wall at first smooth, at maturity irreg- 
ularly but distinctly punctate, yellow-brown. (Pl. XXIV, Fig. 11.) 

Brazil, Ceara, Porangaba, October 8, 1935 (Drouet Coll.). 

This species resembles S. dullata Jao, but is smaller and the spore wall 
is punctate. 

51. SPIROGYRA MINUTIFOSSA Jao 1935. Trans. Amer. Micros. Soc. 
54, pp. 3-4, Pl. 1, Fig. 5. 

Vegetative cells 16-19 x 55-176, with plane end walls; 1 chro- 
matophore, making 2-6.5 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells fusiform-inflated; zygospores ellipsoid 
with rather pointed ends, 22-26 x 35-48; median spore wall irreg- 
ularly and minutely grooved, yellow at maturity. (Pl. XXIV, Fig. 10.) 

United States: Massachusetts, Nonamesset Island, July 14, 1933. 

Nova Scotia (Hughes Coll.). 

52. SprrocyrA sKUJAE Randhawa 1938. Proc. Indian Acad. Sct. 

8 (4), Sec. B, p. 338. 
Vegetative cells 14-17. x 84-140, with plane end walls; 1 chro- 

matophore, making 3-5 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells inflated medially to 26-344; zygospores 
ellipsoid, 24-30 x 40-524; median spore wall reticulate, yellow-brown. 
(Pl. XXIV, Fig. 12.) 

India, Fyzabad, Upper Punjab, February 7, 1937. 

Resembles S. hoehne: Borge in the form of the fertile cells, but has 
smaller dimensions throughout and the median spore wall is reticulate, not 
punctate. This description includes S. reticuleana. 

53. SPIROGYRA HOEHNEI Borge 1925. Ark. Bot. 19, p. 13, Pl. 2, 
Fig. 1. 

Vegetative cells 26-29 x 150-350/, with plane end walls; 1 chro- 
matophore, making 4 to 9 turns; conjugation scalariform; tubes formed 
by both cells; fertile cells inflated toward the middle to 52; zygospores 

a 
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ellipsoid, 32-374 x 50-654; median spore wall yellow, irregularly and 
coarsely punctate. (Pl. XXIV, Fig. 13.) 

United States: Kentucky (MclInteer Coll.). 
South America, Paraguay; South Africa. 

54. Sprrocyra Rosusta (Nygaard) Czurda 1932. Trans. Roy. Soc. 
S. Africa. 20, Pt. Il. Sésswasserflora Mitteleuropa. 9, 
p. 187. 

Vegetative cells 29-35 in diameter, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both cells; fertile 
cells inflated, 43-65 in diameter; zygospores ellipsoid, 32-60 x 
54-104; median spore wall yellowish-brown, with faint, irregular 
scrobiculations. (Pl. XXIV, Figs. 14-15.) 

South Africa. 

55. SPIROGYRA SUBPAPULATA Jao 1935. Sinensia. 6, p. 597, Pl. 7, 

Figs. 74-75. 
Vegetative cells 22-26 x 41-166, with plane end walls; 1 chro- 

matophore, making 2-7 turns in the cell; reproduction by either zygo- 
spores or aplanospores; conjugation scalariform; tubes formed by both 
cells; sterile cells usually swollen to 58 in diameter; zygospores ellip- 
soid, with pointed ends, 21-29 x 41-60; aplanospores subglobose or 
ellipsoid, 22-26 x 32-48"; median wall finely and densely punctate, 
yellow at maturity. (Pl. XXV, Figs. 1-2.) 

China, Szechwan, December, 1933, and January, 1934 (Jao Coll.). 

This species resembles Spirogyra papulata Jao, but has smaller vege- 
tative cells and punctate spores. 

56. SPIROGYRA PAPULATA Jao 1935. Sinensia. 6, p. 598, Pl. 7, Figs. 

76-7. 
Vegetative cells 28-32 x 64-176, with plane end walls; chro- 

matophore single, containing large pyrenoids; conjugation scalariform; 
tubes formed by both gametangia; fertile cells usually shortened and 
inflated on the conjugating side, up to 55 in diameter; sterile cells 
sometimes swollen to 64; zygospores ellipsoid, very rarely subglobose, 
22-32 X 35-55/4; median spore wall irregularly reticulate, golden yel- 
low at maturity. (Pl. XXV, Figs. 3-5.) 

China, Szechwan, January, 1933. 

57. SPIROGYRA SCROBICULATA (Stockmayer) Czurda 1932. Siiss- 
wasserflora Mitteleuropa. 9, p. 182. 

Vegetative cells 30-40 x 30-90”, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells inflated on the conjugating side; zygospores ellipsoid, 
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34-384 x 58-68; median spore wall yellow to yellow-brown; scrobic- 
ulate. (Pl. XXIV, Fig. 17; Pl. XXV, Figs. 6-7.) 

United States: Utah; Wisconsin; Illinois; Kentucky; Michigan; Ohio; 
Mississippi. 

Austria. 

Differs from S. varians in the scrobiculate median spore wall. 

58. SpIROGYRA APHANOSCULPTA Skuja 1937. Hedwigia. 77, p. 55. 
Vegetative cells 32-38" x 50-119, with plane end walls; 1 chro- 

matophore, making 1 to 4 turns; conjugation scalariform; tubes formed 
by both gametangia; female gametangia 43-150 in length, cylindric 
or inflated on the conjugating side; sterile cells sometimes inflated; 
zygospores ellipsoid to cylindric-ellipsoid, 31-4om x 43-81; median 
spore wall yellow-brown, punctate with angular and irregular pits. 
(Pl. XXV, Fig. 8.) 

United States: New Hampshire, Hanover (Blum Coll.). 

Greece, Taygetus; Africa, Cape Colony (Stephens Coll.). 

59. SPIROGYRA KAFFIRITA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 228, Fig. 59. 

Vegetative cells 39-45 x 65-140”, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells inflated on the inner side; zygospores ellipsoid, 32-40" x 
45-60(-75) #; median spore wall yellow, shallow-granulate, reticulate. 
(Pl. XXV, Fig. 11.) 

Africa, Cape Colony (Stephens Coll.). 

60. SpIROGYRA TUBERCULATA Lagerheim 1896. Wittrock and Nord- 
stedt Algae Exsiccatae, No. 1379. 

Vegetative cells 35-37 x 70-165, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells inflated on both sides; zygospores ellipsoid with rounded 
ends, 30-38 » x 50-67; median spore wall yellow, irregularly verrucose. 

Sweden, Uppsala. 

The inflation of the fertile cells and the smaller dimensions distinguish 
this species from S. australensis. 

61. SprroGyRA DAEDALEA Lagerheim 1888. Nuova Notarisia, p. 592. 
Vegetative cells 33-36 x 180-330, with plane end walls; 1 chro- 

matophore, making 2 to 3.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged to 36-45 4, 
and shortened; zygospores ellipsoid, 30-404 x 50-96; median spore 
wall yellow-brown, very irregularly corrugate. (Pl. XXV, Figs. 9-10.) 

United States: Iowa. 
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Germany; Latvia; Yugoslavia; Finland; India. 

In the original collection there is a deposit of brown granules between 
the outer and median walls. 

62. SprRocYRA DAEDALEOIDES Czurda 1932. Sésswasserflora Mittel- 
europa. 9, pp. 180-81. Skuja. Acta Horti Bot. Univ. Lat- 
viensis. 4, p. 39. 1929. 

Vegetative cells 30-44 x 65-240, with plane end walls; 1 chro- 
matophore, making 2 to 8 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells enlarged or slightly 
inflated (-50); zygospores ellipsoid, 30-46 x 46-90“; median spore 
wall brown, with prominent irregular reticulate ridges. (Pl. XXV, 
Figs. 13-15.) 

United States: Wisconsin (Prescott Coll.); Illinois; Ohio. 

Latvia, Saaremaa. 

63. SPIROGYRA AUSTRALENSIS Mobius 1895. In Bailey, Queensland 
Flora. Dept. of Agric. Bot. Bull. 1, p. 34, Pl. 9, Fig. 1. 

Vegetative cells about 50“ x 100-150u, with plane end walls; 1 
chromatophore, making 2.5 to 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ellipsoid, 40-45 x 74-77; median spore wall yellowish-brown, 
finely verrucose. (Pl. XLI, Fig. 12.) 

Australia, Queensland. 

Distinguished from S. tuberculata Lagerheim by the larger dimensions 
throughout and by the cylindric or enlarged fertile cells; from S. daedalea 
Lagerheim by the verrucose median spore wall. 

64. SPIROGYRA LABYRINTHICA Transeau 1934. Ohio Jour. Sci. 34, 
p. 420. (S. daedalea var. major Hirn 1913) in Borge, 
Zygnemales. Stisswasserflora Deutschland. 9g, p. 27. 

Vegetative cells 50-634 x 150-400, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
fertile cells cylindric or enlarged; zygospores ellipsoid, 43-58 x 
80-1184; median spore wall brown, distinctly reticulate. 

Germany, Wurzburg. 

SPECIES WITH PLANE END WALLS 

TWO OR MORE CHROMATOPHORES 

65. SPIROGYRA MARAVILLOSA Transeau 1938. Amer. Jour. Bot. 25, 

P- 525: 
Vegetative cells 24-29" x 108-260/, with plane end walls; 2 or 3 

chromatophores, making 2 to 5 turns in the cell; conjugation unknown; 
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aplanospores broadly ellipsoid, 28-36 x 43-60(-72) #; median wall 
smooth, yellow-brown; sporangia enlarged or slightly inflated. (Pl. 
XXVI, Figs. 1-2.) 

Brazil, Belém, July 9, 1935 (Drouet Coll.). 

This species resembles Number 29, S. mirabilis (Hassall) Kitzing but 
differs in having 2 or 3 chromatophores. 

66. Sprrocyra irrEGULARIS Nageli 1849. In Kutzing, Species Al- 
garum, p. 440; also 1855, Tab. Phycoth., 5, Pl. 23, Fig. 2. 

Vegetative cells 32-37 x 65-250, with plane end walls; 2 to 4 
chromatophores, making .5 to 1 turn; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ellipsoid 
to cylindric-ellipsoid, 30-36 x 45-go; median spore wall yellowish- 
brown, smooth. (Pl. XXVI, Fig. 3.) 

United States: Illinois; Missouri (Drouet Coll.). 

Widely reported from western and central Europe. 

67. SPIROGYRA FUELLEBORNEI Schmidle 1902. Engler’s Bot. Jahrb. 
32. ps 7b, Pl... Hig. '2. 

Vegetative cells 40-42 x 120-240», with plane end walls; 3 chro- 
matophores, making 1 to 2 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells cylindric; zygospores 
ellipsoid, more or less pointed, 32-44 x 50-80“; median spore wall 
smooth, yellow-brown. (PI. XXVI, Fig. 4.) 

United States: Wisconsin (Prescott Coll.). 

Africa; Nyassa Lake region; Central America, Panama. 

68. SprRoGyRA MIcROsPoRA Jao 1935. Sinensia. 6, pp. 593-94, Pl. 6, 
Fig. 65. 

Vegetative cells 35-38 x 64-131, with plane end walls; 2 chro- 
matophores, broad with large pyrenoids, making 1.5-3.5 turns in the 
cell; conjugation lateral; tubes formed by both gametangia; fertile cells 
cylindric; zygospores ellipsoid, 29-32" x 51-614; median wall smooth, 
yellow at maturity. (Pl. XXVI, Fig. 5.) 

China, Szechwan, November, 1933. 

69. SPIROGYRA HOLLANDIAE Taft 1947. Ohio Jour. Sci. 47, p. 173. 

Vegetative cells 36-414 x 60-192, with plane end walls; 2 chro- 
matophores, broad with large pyrenoids, making 1.5-2.5 turns in the 
cell; conjugation usually lateral; tubes formed by both gametangia; 
sterile cells sometimes inflated; receptive gametangia cylindric or en- 
larged; zygospores ellipsoid with rounded ends, 38-42" x 62-78h; 
median wall smooth, bright yellow at maturity. (Pl. XXVI, Figs. 6-7.) 
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Dutch New Guinea, Hollandia (Robert Sigafoos Coll.), Biak (Britton 
Coll.). 

In the Biak collection several instances of scalariform conjugation were 
found. See also Number 72. 

70. SPIROGYRA SUBMARINA (Collins) Transeau 1915. Ohio Jour. 
Sci. 16, p. 25. Collins. 1909. Green Algae of North Amer- 
ica, p. 110. 

Vegetative cells 21-32 x 65-175, with plane end walls; 2 to 3 
chromatophores, making 1.5 to 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells enlarged; zygospores ellipsoid, 
31-37 x 56-120; median spore wall yellowish-brown, smooth. 

United States: Massachusetts; Connecticut. 

Bermuda; China, Peiping and Nanking (Li Coll.). 

71. SPIROGYRA RIVULARIS (Hassall) Rabenhorst 1868. Flora Eu- 
ropaea Algarum. 3, p. 243. 

Vegetative cells 36-414 x 100-400, with plane end walls; 2 to 3 
chromatophores, making 2.5 to 3.5 turns in the cells; conjugation scalar- 
iform, rare; tubes formed by both gametangia; fertile cells shortened, 
cylindric or enlarged; zygospores ellipsoid, 35-42 x 60-100»; median 
spore wall yellow or brownish-yellow, smooth. (Pl. XXVI, Fig. 8.) 

United States: Kansas; Iowa; Michigan; Alabama; Kentucky. 

Widely distributed in Europe, South Africa, New Guinea, and several 
provinces of China. 

Most of the early records of this species are based on vegetative material. 
It is said to occur in running water, attached to submerged objects. In the 
vegetative condition it certainly cannot be distinguished from S. decimina, 
which in America is also frequently attached and floating in small streams. 
See note under S. turfosa (No. 79). 

72. SPIROGYRA BIFORMIS Jao 1935. Sinensia. 6, pp. 594-95, Pl. 6, 
Fig. 66. 

Vegetative cells 38-48 x 64-150(-190) », with plane end walls; 
chromatophores (1-)2-3, making 1.5 to 4.5 turns; conjugation usually 
lateral, rarely scalariform; tubes formed by both gametangia; fertile 
cells cylindric or slightly enlarged, sometimes shortened to 38; sterile 
cells some times swollen to 58 in diameter; zygospores ellipsoid with 
rounded ends, 36-514 x 60-834; median spore wall yellow, smooth. 
(Pl. XXVI, Figs. g-10.) 

China, Szechwan; New Guinea (Robert Sigafoos Coll.); Philippines, 
Leyte (Britton Coll.); Brazil (Drouet Coll.). Compare with Number 69. 

In the collection from Leyte conjugation is scalariform, elsewhere lat- 
eral. In one of the collections from Leyte a few cells have 4 chromatophores. 
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73. SPIROGYRA HYALINA Cleve 1868. Nova Acta Reg. Soc. Sct. 
Upsali. Ser. 3, 6, p. 17, Pl. 3, Figs. 1-6. 

Vegetative cells 45-60 x 80-240, with plane end walls; chro- 
matophores, 2, 3, or 4, making .5 to 3 turns; conjugation lateral or 
scalariform; tubes formed by both gametangia; fertile cells cylindric, 
or slightly inflated; zygospores ellipsoid, more or less pointed, 45-60" x 
60-130; median spore wall brown, smooth; aplanospores similar, 
somewhat smaller. (Pl. XXVI, Figs. 11-12.) 

United States: Iowa; Mississippi. 

Sweden; Puerto Rico; India; China. 

Cleve’s figures show the characteristic long conjugating tubes. In lateral 
conjugation the form of the tube is almost unique. 

74. SPIROGYRA PSEUDONEGLECTA Czurda 1932. Séisswasserflora Mit- 
teleuropa. 9, p- 194. 

Vegetative cells 55-60 x 130-240/4, with plane end walls; 3 chro- 
matophores; conjugation lateral and scalariform; tubes formed by both 
gametangia; fertile cells cylindric or slightly swollen; zygospores ellip- 
soid, 50-52 x 95-100; median spore wall reddish-brown, smooth. 
(Pl. XXVI, Figs. 13-14.) 

Moravia. 

75. SPIROGYRA COLUMBIANA Czurda 1932. Siésswasserflora Mittel- 
europa. 9, p. 190. 

Vegetative cells 48-54 x go-180 », with plane end walls; chromato- 
phores (1-)3; conjugation scalariform; tubes formed by both gam- 
etangia; fertile and sterile cells cylindric; zygospores ellipsoid, about 
50 x 70“; median spore wall smooth, yellow-brown, suture distinct. 
(Pl. XXVI, Fig. 15.) 

South America, Colombia; South Africa; Java. 

76. SPIROGYRA ANGOLENSIS Welwitsch 1897. Jour. Bot. 35, p. 41. 
Vegetative cells 49-62 x 60-200, with plane end walls; 2 or 3 

chromatophores, making 2 to 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ellipsoid with somewhat pointed ends, 52-57 4 x 84-100; median 
spore wall smooth, yellow. 

United States: Iowa (Tiffany Coll.). 
South Africa, Angola; China, Yiinnan. 

77. SPIROGYRA WELWITscHII W. & G. S. West 1897. Jour. Bot. 35, 
p- 41. 

Vegetative cells 65-754 x 40-150, with plane end walls; 2 (rarely 
3) chromatophores, making 1 to 2 turns; conjugation scalariform; tubes 
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formed by both gametangia; fertile cells cylindric; zygospores broadly 
ellipsoid, 57-58» x 69-714; median spore wall smooth. 

South Africa, Angola, July, 1854. 

78. SPIROGYRA PARVisporA Wood 1869. Proc. Amer. Phil. Soc. 11, 
p. 139. 1872. Smithson. Contribu. Knowledge. 19, p. 169, 
PITS, Fis. 7. 

Vegetative cells about 75 x 150-300, with plane end walls; 4 
chromatophores, making 1.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells not inflated; spores ellipsoid, 
50 X 75-100; median spore wall brown, smooth. (Pl. XXVI, Fig. 16.) 

United States: Florida. 

79. SpiroGyRA TURFOSA Gay 1884. Essai Monogr. Conjug., p. 187, 
Pl. 4, Fig. 3. 

Vegetative cells 68-78» x 68-350, with plane end walls; 3-4 chro- 
matophores, making 1.5 to 4 turns; fertile cells cylindric; conjugation 
scalariform; tubes formed by both gametangia; zygospores ellipsoid, 
pointed, 65-78 x 120-140; median spore wall smooth, yellow. (PI. 
XXXVI, Fis. 17.) 

United States: Kansas; Mississippi; Alabama. 
Galicia. 

In the 3 collections from the United States this species was associated 
with S. rivularis, which it resembles in all characteristics except size. It 

would be interesting to know the relative chromosome complements of these 
2 species. It might be a mutation from S. rivularis due to a single gene 
change. 

80. Sprrocyra NiTIDA (Dillwyn) Link 1833. Handbuch, Pt. 3, 
p- 262. 

Vegetative cells 70-80 x go-300, with plane end walls; 3-5 chro- 
matophores, making .5 to 1.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ellipsoid, rarely somewhat ovoid, 60-76 x go-177"; median 
spore wall brown, smooth. (Pl. XXVII, Figs. 1-2.) 

United States: Many records from Iowa and Wisconsin to Massachu- 
setts, south to Mississippi and Florida. 

Europe; India; Australia; China; South Africa. 

This species consists of many overlapping forms that differ only slightly 
in dimensions, hence the spread in cell diameters. Near Starkville, Missis- 
sippi, I found this species hybridizing with S. crassa. In the undrained pond 
there were also the resulting hybrid segregates. 

81. SPIROGYRA HYMERAE Britton & Smith 1942. Ohio Jour. Sci. 
42, p. 70. 
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Vegetative cells 83-92 x 43-256», with plane end walls; 2-4 chro- 
matophores, usually 3, making .5-2 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; receptive gametangia cylin- 
dric or slightly enlarged; zygospores mostly ellipsoid, 53-79» x 83-128 4; 
all walls smooth; median wall yellow. (Pl. XXVII, Fig. 3.) 

United States: Indiana, Sullivan County, September 10, 1936. 

Resembles S. setiformis but differs in chromatophore complement and 
in the proportionately smaller spores. 

82. SPIROGYRA SETIFORMIS (Roth) Kutzing 1845. Phycologia Ger- 
manica, Pp. 223. 

Vegetative cells go-115 x 100-225, with plane end walls; chro- 
matophores 4, making .5 to 4 turns in the cells; conjugation scalariform; 
tubes formed by both gametangia; receptive gametangia cylindric; 
zygospores ellipsoid, 85-100" x 115-160; median wall brown and 
smooth. (PI. XXVII, Figs. 4-5.) 

United States: Iowa; Illinois; Indiana; Pennsylvania; New Jersey; 
Massachusetts. 

Widely reported from European countries. 

This is certainly not the species described by Czurda (1932) which has 
6 to 10 chromatophores. The earliest figures published agree with those of 
Petit (1880) in having 4 chromatophores. In any event, the description 
given here characterizes a species that is very common in the east central 
states and agrees with Borge’s interpretation in the first edition of the 
Stisswasserflora, 9. In the Handbuch der Pflanzenanatomie (Bd. VI, 2 Teil., 
p. 65) Czurda (1937) figures this species with 4 chromatophores. 

83. SPIROGYRA ELLIPTICA Jao 1935. Sinensia. 6, p. 596, Pl. 6, Fig. 72. 

Vegetative cells 115-128 » x 128-568, with plane end walls; 4 to 6 
chromatophores, making 1 to 3 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric and 
shortened; zygospores ellipsoid with pointed ends, 82-106 x 144-202 #5 
median wall smooth, yellow-brown. (Pl. XXVII, Fig. 6.) 

China, Szechwan, January, 1933. 

84. Sprrocyra WOLLNY!I de Toni 1889. Sylloge Algarum. 2, p. 754. 
Wollny. Hedwigia. 1887, p. 166 (as S. elegans). 

Vegetative cells go-100 x 270-350, with plane end walls; 6 to 8 
chromatophores, making 2 to 2.5 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric; zygo- 
spores ellipsoid, go-100@ x 140-190"; median wall yellow-brown, 
smooth, with distinct suture. 

Germany, Dresden; South Africa, Queenstown Cape, July, 1930 
(Stephens Coll.). 
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This imperfectly described species of Wollny has been completed by 
the additional data gleaned from Miss Stephens’ collection. 

85. SPIROGYRA WRIGHTIANA Transeau 1938. Amer. Jour. Bot. 25, 
p. 527, Figs. 16-17. 

Vegetative cells 130-165» x 275-430(-690) , with plane end walls; 
6-8 chromatophores, making 1-3 turns in the cell; conjugation un- 
known; aplanospores mostly ellipsoid, 100-126 » x 158-2064; sporangia 
cylindric and of the same dimensions as the vegetative cells; spore walls 
in the material seen probably not mature, smooth and colorless. (PI. 
I, Figs. 4-5; Pl. XXVIU, Figs. 7-8.) 

South America, Brazil, Parahiba, July 14, 1934 (Drouet Coll.). 
Very similar in appearance to the preceding species; and, as is usual in 

aplanosporic species, the spores are small compared with the volume of the 
vegetative cells in which they form. 

86. SpIROGYRA YUNNANENSIS Li 1939. Bull. Fan Mem. Inst. Biol., 
Botany. 9, p. 224, Pl. 27, Fig. 2. 

Vegetative cells 93-110" x 224-268), with plane end walls; chro- 
matophores 6-8, making 2-4 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells cylindric and shortened; 
zygospores ellipsoid, 88-96 x 120-1801; median spore wall smooth, 
yellow. (Pl. XXVII, Fig. 9.) 

China, Yiinnan. 

87. SPIROGYRA HATILLENSIS Transeau 1936. Brittonia. 2, p. 171. 
Vegetative cells 120-130 x 108-450, with plane end walls; 6 to 8 

chromatophores, having .5 to 4 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; sterile cells more or 
less swollen; zygospores ellipsoid, 85-1254 x 130-160"; median spore 
wall brown, smooth. Spores small compared with volume of gam- 
etangium. (Pl. XXVII, Fig. 10.) 

United States: North Carolina (Whitford Coll.). 
Puerto Rico, Hatillo, February, 1915 (Wille Coll.). 

88. SPIROGYRA ELLIPsosPorA Transeau 1914. Amer. Jour. Bot. 1, 

Pp. 294. 
Vegetative cells 125-1504 x 125-500, with plane end walls; 3 to 8 

chromatophores, making .4 to 5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ellipsoid, 
more or less pointed, 100-140 x 160-255; median spore wall smooth, 
yellow-brown. (Pl. XXVII, Fig. 11.) 

Generally distributed in the eastern half of the United States, but no 
reports from the southern coastal plain. 

Central China. 
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89. SprRoGYRA sPLENDIDA G. S. West 1914. Mem. Soc. Neucha- 
teloise Sci. Nat. 5, pp. 1013-51. 

Vegetative cells 158-166 x 210-330, with plane end walls; 5 to 6 
chromatophores, making 1.5 to 2 turns in the cells; conjugation 
scalariform; tubes formed by both gametangia; fertile cells cylindric; 
zygospores ellipsoid, about 135 x 216; median spore wall yellow, 
smooth. (Pl. XXVIIL, Fig. 17.) 

South America, Colombia, Cundinamarca. 

go. SPIROGYRA EMILIANENSIs Bonhomme 1858. Sur quelques algues 
d’eau douce, p. 7, Pl. 2, Fig. 2. 

Vegetative cells 50-604 x 100-200, with plane end walls; 4 to 5 
chromatophores, making .2 to 2.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ovoid, 
52-60 x go-124; median spore wall brown, smooth. (Pl. XXVII, 
Fig. 12.) 

United States: Massachusetts, Boston (Bullard Coll.). 
France. 

gi. Sprrocyra EXILIs W. & G. S. West 1907. Ann. Roy. Bot. Gard., 
Calcutta. 6, p. 186. 

Vegetative cells 27-30" x 42-120, with plane end walls; 2 broad 
chromatophores, making 1.5 to 2 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells enlarged on the inner face, or 
cylindrical; sterile cells often greatly inflated to 49; zygospores ovoid 
to oblong, 27-30" x 36-45; median spore wall yellow, smooth. (PI. 
XXVII, Fig. 13.) 

Burma. 

g2. SPIROGYRA DISTENTA Transeau 1934. Ohio Jour. Sci. 34, p. 420. 
Fritsch. Trans. Roy. Soc. S. Africa. 9, p. 46, as S. decimina 
var. inflata. 

Vegetative cells 48-52 x 81-180, with plane end walls; 2 chro- 
matophores, making 1.5 to 2 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; sterile 
cells inflated to 754; zygospores ovoid, 49-55 » x 50-1004; median spore 
wall yellow, smooth. 

United States: Illinois; Kentucky; Ohio. 
South Africa. 

93. SprroGyRA TRIPLICATA (Collins) Transeau 1944. Ohio Jour. 
Sci. 44, p. 243. Collins, F. S. S. decimina var. triplicata. 
Phycoth. Bor.-Amer., No. 960. Green Algae of North 
America. p. 110. 1912. 
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Vegetative cells 35-45 x 140-200), with plane end walls; 3 chro- 
matophores, making 1.5 to 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ovoid, 
34-48 4 x 48-54; median spore wall yellow, smooth. 

United States: California; Illinois; Kentucky; Massachusetts. 

94. SPIROGYRA SIAMENSIS nom. nov. Bot. Tidsskrift. 24, p. 161, as 
S. decimina var. tropica W. & G. S. West. Transeau 1944. 
Ohio Jour. Sci. 44, p. 243 as S. tropica, a name preoccupied 
by Kutzing. 

Vegetative cells 46-50 x 100-250 with plane end walls; 3 chro- 
matophores, making 2.5 to 4.6 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ovoid, 
46-50. x 81-124; median spore wall yellow, smooth. 

Siam, Island of Koh Chang. 

g5. SPIROGYRA NEGLECTA (Hassall) Kuitzing 1849. Species Al- 
garum, p. 441. 

Vegetative cells 55-674 x 100-300, with plane end walls; 3 chro- 
matophores, making 1 to 2.5 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells enlarged, or often greatly 
enlarged or inflated, and spores may develop at right angles to the fila- 
ment; zygospores and aplanospores ovoid, 54-64 x 75-1004; median 
spore wall yellow, smooth. (Pl. XXVII, Figs. 14-15.) 

United States: Colorado; Illinois; Indiana; Ohio; Kentucky; Massa- 
chusetts. 

Germany; Finland; Czechoslovakia; Macedonia; Java; Siam; South 
Africa; China; India; West Indies. 

The species described by Ripart (1876) as S. ternata frequently has 
been found associated with this species, and not infrequently at opposite 
ends of the same filaments. The short crowded cells of “ternata” are the 
result of more rapid cell division just preceding conjugation. 

96. SPIROGYRA DECIMINA (Miller) Kiitzing 1843. Phycologia Gen- 
eralis, p. 279. Wittrock and Nordstedt Algae Exsiccatae, 
No. 1372. 

Vegetative cells 32-42“ x 66-150, with plane end walls; 2-3 chro- 
matophores, making 1 to 2 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ovoid to globose, 31-40” x 31-68; median spore wall yellow, 
smooth. (Pl. XXVII, Fig. 16.) 

United States: Common in most states from Colorado eastward. 
Europe; Asia; Africa; West Indies; Java; South America. 

Under this name Czurda (1932) has described a species with ellipsoid 
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spores and 1-2 chromatophores. This description obviously disregards all 
previous descriptions and exsiccatae. 

g7. SPIROGYRA PLENA (W.&G.S. West) Czurda 1932. Séisswasser- 
flora Mitteleuropa. 9, p. 193. Ann. Roy. Bot. Gard., Cal- 
cutta. 6, p. 187. 1907. 

Vegetative cells 38-44 4 x 57-88, with plane end walls; 2 or 3 chro- 
matophores; conjugation scalariform and lateral; tubes large and 
formed by both gametangia; fertile cells cylindric or enlarged on the 
conjugating side; zygospores ovoid, 40-44 x 64-73(-88) »; median 
spore wall yellow, smooth. (Pl. XXVIII, Figs. 1-2.) 

United States: Iowa; Indiana; Kentucky; Ohio. 

Asia, Burma; China, Yiinnan; India, Bombay. 

98. SPIROGYRA SZECHWANENSIS Jao 1935. Sinensia. 6, p. 595, Pl. 6, 
Fig. 69. Amer. Jour. Bot. 23, p. 55. 1936. 

Vegetative cells 75-90“ x 125-240, with plane end walls; 4 chro- 
matophores, rarely 2 or 3, making 1-2 turns in the cell; conjugation 
scalariform; tubes formed by both gametangia; fertile cells cylindric; 
zygospores ellipsoid to ovoid, 57-68. x 100-210”; median spore wall 
smooth, yellow at maturity. (Pl. XXVIII, Fig. 3.) 

China, Chungking. 

gg. Sprrocyra yucALts (Fl. Dan.) Kutzing 1845. PAycologia Ger- 
manica, Pp. 223. 

Vegetative cells 75-1034 x 80-300, with plane end walls; 3 to 4 
chromatophores, making 1 to 2 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ovoid, 87-108 4 x 120-155 /4; median spore wall brown, smooth. 
(Pl. XXVIII, Fig. 4.) 

United States: Minnesota; Iowa; Illinois; Michigan; Massachusetts. 

Europe; China. 

100. SPIROGYRA MARGARITATA Wollny 1877. Hedwigia. 16, p. 164. 
Vegetative cells 100-120 x 150-400, with plane end walls; 13 to 

15 chromatophores, making .25 to .5 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells cylindric or inflated to 
165 4; zygospores ovoid, 92-125 4 x 140-200 1; median spore wall smooth, 
brown. (Pl. XXVIII, Fig. 5.) 

Germany, Dresden. 
Thirty years ago Dr. Nordstedt sent me dried material of this species 

collected by R. Wollny in 1877, which I assume to be a part of the type 
collection. Most of the spores are immature, but are globose only when seen 
along the long axis. The above details are based on this collection and 
complete the description. 
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IOI. SPIROGYRA POLYTAENIATA Strasburger 1888. Ueber Kern- und 
Zell-theilung. Jena. 

Vegetative cells 150-1894 x 180-240, with plane end walls; 12 to 
14 chromatophores, making .5 turn; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ellipsoid, 
about 120 x 158; median spore wall smooth, brown. 

Switzerland, Zurich. 

102. SPIROGYRA JAOENSIS Randhawa 1938. Proc. Indian Acad. Sct. 

8, pp. 358-59. 
Vegetative cells 44-56 x go-125, with plane end walls; 4 to 6 

chromatophores, making about .5 turn in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells somewhat in- 
flated on the conjugating side; zygospores ovoid, 54-58 x 72-801; 
median spore wall smooth, brown. 

India, Fyzabad, November, 1936. 

This species differs very little from S. emilianensis (No. 90). It was 
named for Chin-Chih Jao, who has contributed not only numerous descrip- 
tions of new Zygnemataceae, but excellent drawings of intricate spore wall 
structures. 

103. SPIROGYRA BAILEYI Schmidle 1896. Flora. 82, pp. 302-3, Pl. 9, 
Figs2. 

Vegetative cells 20-24 x 128-200, with plane end walls; 2 chro- 
matophores, making 3 to 4 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells inflated to 32; zygospores ellipsoid, 
28 x 48-50”; median spore wall smooth. (Pl. XXVIII, Fig. 7.) 

Australia, Queensland. 

104. SPIROGYRA BUCHETH Petit 1913. Bull. soc. bot. de France. 

60, pp. 40-43. 
Vegetative cells 44-48 x 100-140, with plane end walls; 2 chro- 

matophores, making 2.5 to 4 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells shortened and inflated to 514; 
zygospores ellipsoid with rounded ends, variously placed in the fertile 
cells giving the appearance of being polymorphic, 48-51 x 7244; me- 
dian spore wall smooth, yellow. 

United States: Indiana, Sullivan County (Ben Smith Coll.). 

Morocco, Tangier; China, Shantung (Li Coll.). 

105. SPIROGYRA BICHROMATOPHORA (Randhawa) Transeau 1944. 
Ohio Jour. Sci. 44, p. 243. Proc. Indian Acad. Sci. 8, 
Pp. 353-54, Fig. 48. 1938 (as S. gallica var. bichromato- 
phora). 
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Vegetative cells 60-754 x g6-160/, with plane end walls; 2 chro- 
matophores, making 4 to 6 turns; conjugation scalariform; large tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ellipsoid, 54-60 x 80-90; median spore wall smooth, brown. 
(Pl. XXVIII, Fig. 6.) 

India, Fyzabad, May, 1938. 

106. SPIROGYRA RHIzZoIDES Randhawa 1938. Proc. Indian Acad. 
Sci. 8, pp. 354-56. 

Vegetative cells 26-28 x 75-125, with plane end walls; chro- 
matophores 2-3, making 1-2 turns in the cell; rhizoids well developed, 
made up of 1 or 2 cells with chromatophores; conjugation scalariform; 
tubes formed by both gametangia; fertile cells slightly inflated; zygo- 
spores ovoid, 36-38 /4 x 52-58; median spore wall thick, smooth, pale 
yellow. 

India, Hoshiarpur, March, 1930. 
In the original description, the median spore wall is given as “bluish.” 

This appearance may have resulted from diffraction of light. I did not find 
it in the specimens examined. 

107. SprrocyrA pusIA Kiitzing 1855. Tabulae phycologicae. 5, 
p. 8, Pl. 24, Fig. 4. 

Vegetative cells 40-50 x 60-250h, with plane end walls; 2 to 3 
chromatophores, making 2 to 8.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated; zygospores ovoid, 
42-501 x 54-674; median spore wall yellow-brown, smooth. (PI. 
XXVIII, Fig. 8.) 

United States: Iowa; Illinois; Michigan; Pennsylvania; Massachusetts. 

Europe; Australia; South Africa; China. 

108. SPIROGYRA PUNCTICULATA Jao 1935. Trans. Amer. Micros. Soc. 
54, p. 4, Pl. 1, Fig. 9. 

Vegetative cells 16-224 x 48-240, with plane end walls; filaments 
attached by rhizoids; chromatophores 2, rarely 1, making 1.5 to 5 turns 
in the cell; conjugation scalariform; tubes formed by both gametangia; 
fertile cells fusiform or cylindrically inflated to 29-36"; zygospores 
ovoid, 25-32 x 41-58; median wall densely punctate, yellow. (PI. 
XXVIII, Fig. 9.) 

United States: Massachusetts, Woods Hole. 

109. SPIROGYRA AEQUINOCTIALIS G. S. West 1907. Jour. Linn. Soc. 
of London Bot. 38, p. 105, Pl. 5, Figs. 1-2. 

Vegetative cells 23-254 x go-150/, with plane end walls; 3 (rarely 
2) chromatophores, making 1-1.5 turns; conjugation scalariform; tubes 
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formed by both gametangia; fertile cells inflated, oblong; zygospores 
ovoid, or oblong-ovoid, 41-434 x 52-714; median wall densely scrobic- 
ulate. (Pl. XXVIII, Fig. 10.) 

United States: Wisconsin (Prescott Coll.). 

Central Africa. 

110. SPIROGYRA RHIZOPUS Jao 1936. Amer. Jour. Bot. 23, p. 55, 
Figs. 10-12. 

Vegetative cells 25-324 x 80-250, with plane end walls; 2 chro- 
matophores, making 1.5 to 4 turns; basal cell with much expanded and 
irregularly lobed holdfast; conjugation scalariform; tubes formed by 
both gametangia; fertile cells quadrangularly inflated, sometimes oblong 
in form, to 57/4; zygospores ellipsoid, 35-42 x 64-100}; outer spore 
wall thick, lamellose, colorless; median spore wall brown, irregularly 
reticulate. (Pl. XXVIII, Figs. 11-13.) 

China, Peiping, July, 1927. 

III. SPIROGYRA DICTYOSPORA Jao 1935. Sinensia. 6, p. 599, Pl. 8, 
Fig. 84. 

Vegetative cells 28-32 4x 55-144/, with plane end walls; chroma- 
tophores 3, sometimes 2, making 2-5 turns in the cell; conjugation 
scalariform; tubes formed by both gametangia; fertile cells enlarged up 
to 55/3; zygospores ovoid, 41-554 x 61-103; median spore wall retic- 
ulate, yellow to yellow-brown. (PI. XXVIII, Fig. 14.) 

China, Chungking, February, 1930. 

112. SPIROGYRA NATCHITA Transeau 1934. Trans. Amer. Micros. 
Sac95, 'p) 225. 

Vegetative cells 32-36 x 120-200p, with plane end walls; 1 to 3 
(mostly 2) chromatophores; conjugation scalariform; tubes formed by 
both gametangia; fertile cells inflated to 62; zygospores ovoid, 56-60 14 
X go-114/; median spore wall yellow-brown, punctate and reticulate. 

United States: Texas and Mississippi. 

113. SPIROGYRA FOSSA Jao 1935. Trans. Amer. Micros. Soc. 54, 
pea, Pht, Fis: 6. 

Vegetative cells 19-22 x 96-192, with plane end walls; 2 chro- 
matophores, making 1 to 5 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells enlarged to 33; zygospores ellipsoid, 
27-324 x 48-774; median spore wall yellow-brown at maturity, with 
irregular, tortuous grooves, or corrugations. (Pl. XXVIII, Figs. 15-16.) 

United States: Massachusetts, Pasque Island, June 26, 1924. 
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114. Sprrocyra scHMipTi W. & G. S. West 1902. Bot. Tidsskrift. 
24, p. 161, Figs. 43-45. 

Vegetative cells 30-35 4 x 210-350/, with plane end walls; 2 to 3(4) 
chromatophores, making 2.5 to 4 turns; fertile cells inflated to 59”; 
conjugation scalariform; tubes formed by both gametangia; zygospores 
ellipsoid, 43-46 x 88-118; median spore wall yellow-brown, scrobic- 
ulate. (PI. XXVIII, Figs. 19-20.) 

United States: Texas and Florida. 

Siam, Koh Chang. 

The conjugating tubes frequently appear to have been formed by the 
male gametangium, due to the growth of the wall of the receptive gam- 
etangium. 

II5. SPIROGYRA MIAMIANA Taft 1944. Ohio Jour. Sct. 44, p. 238. 
Vegetative cells 20-25 x 150-340), with plane end walls; 3 chro- 

matophores (rarely 2), making 1.5 to 5 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells enlarged to 41, length 
71 to 172"; zygospores ellipsoid to cylindric-ellipsoid, 30-39" x 92H; 
median spore wall composed of 2 layers; the outer layer wrinkled; the 
inner layer finely scrobiculate, yellow-brown at maturity. 

United States: Florida, Miami Beach and Winter Park. 

This species is at first attached to various underwater objects in flowing 
water. 

116. SPIROGYRA SMITH Transeau 1934. Trans. Amer. Micros. Soc. 
BS .0: 225. 

Vegetative cells 30-35 x 220-360, with plane end walls; 3 to 4 
chromatophores, making 1 to 3 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells enlarged; zygo- 
spores ellipsoid, 45-524 x 75-1024; median spore wall yellow-brown, of 
2 layers—outer, thin, wrinkled; inner, reticulate. (Pl. XXVIII, Figs. 
17-18.) 

United States: Arkansas to Texas, east to New York and Florida. 

Named for Professor Ben H. Smith, Indiana State Teachers College at 
Terre Haute, who collected the type specimens, and added many new 
records to the Indiana algal flora. 

117. SPIROGYRA CHUNGKINGENSIS Jao 1935. Sinensia. 6, p. 600, PI. 8, 
Figs. 85-86. Amer. Jour. Bot. 23, p. 58. 1936. 

Vegetative cells 22-26 x 80-170, with plane end walls; 3 chro- 
matophores, making 1 to 3 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells inflated; zygospores 
ellipsoid, 35-39" x 54-68»; median wall of 2 layers, of which the outer 
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is thin, brownish and wrinkled, the inner, brown, and irregularly retic- 
ulate. (Pl. XXIX, Figs. 1-2.) 

China, Chungking, August, 1930. 

118. SPIROGYRA ORIENTALIS W. & G. S. West 1907. Ann. Roy. Bot. 
Gard., Calcutta. 6, p. 186. 

Vegetative cells 30-31 4 x go-160m, with plane end walls; 3 chro- 
matophores, making 1 to 1.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated, 57-654; zygospores 
ellipsoid, more or less pointed, 38-42 x 61-674; median spore wall 
minutely scrobiculate, brown. (Pl. XXIX, Fig. 3.) 

United States: Michigan, Cheboygan County (Taft Coll.). 

Burma; China, Yunnan (Li Coll.). 

119. SPIROGYRA SUBCYLINDROSPORA Jao 1935. Sinensia. 6, p. 598, 
Pl. 7, Figs. 79-80. 

Vegetative cells 25-32 x 96-228, with plane end walls; 2 to 3 
(rarely 4) chromatophores, making 1 to 1.5 turns in the cell; conjuga- 
tion scalariform; tubes formed by both gametangia; fertile cells cylin- 
dric or enlarged; zygospores ellipsoid to cylindric-ellipsoid with 
rounded ends, 32-38 » x 58-96; median spore wall brown, thick, retic- 
ulate. (Pl. XXIX, Figs. 4-5.) 

United States: Florida (Tiffany Coll.). 

China, Szechwan. 

120. SPIROGYRA CASTANACEA G. C. Couch 1944. Ohio Jour. Sci. 
44277: 

Vegetative cells 34-374 x 100-1734, with plane end walls; 2 to 3 
chromatophores, making 2 to 3 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; receptive cell inflated on both 
sides; zygospores mostly broadly ellipsoid, rarely ovoid, 48-52" x 
69-734; median spore wall chestnut brown, strongly reticulate. 

United States: Arkansas, Boston Mountain region. 

121. SPIROGYRA MIENNINGENSIS Li 1940. Bull. Fan Mem. Inst. 
Biol., Botany. 10, p. 61. 

Vegetative cells 42-48 x 102-208, with plane end walls; chro- 
matophores 2 or 3, making 1-4 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells inflated up to 
744; zygospores ellipsoid, 52-59 x 70-88; outer spore wall of 2 layers, 
the outermost thin, smooth, transparent; the inner, thin and wrinkled; 
median spore wall granulose to verrucose, yellow-brown at maturity. 
(Pl. XXIX, Fig. 6.) 

China, Yinnan, Mienning, December 10, 1938. 
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122. SPIROGYRA SHANTUNGENSIS Li 1936. Bull. Fan Mem. Inst. 
Biol., Botany. 7, p. 60. 

Vegetative cells 46-52 x 184-320, with plane end walls; chro- 
matophores 3, making 2 to 4 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells inflated up to 70» and 
shortened; zygospores ellipsoid, with somewhat rounded ends, 48-56 x 
g6-140; median spore wall double, outer nearly colorless, wrinkled; 
inner, brown, finely and irregularly reticulate. (Pl. XXIX, Fig. 7.) 

China, Tsingtao, Shantung, October, 1934. 

123. SPIROGYRA BRAZILIENSIS (Nordstedt) Transeau 1915. Ohio 
Jour. Sci. 16, p. 26. Wittrock and Nordstedt Algae Ex- 
siccatae, No. 360, as S. lineata var. braziliensis. 

Vegetative cells 50-60 x 125-300, with plane end walls; 3 chro- 
matophores, making 1 to 3 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells cylindric, shortened; zygospores ellip- 
soid, 54-60 x 80-go“; median spore wall minutely verrucose, yellow- 
brown. 

United States: Texas; Iowa; Mississippi. 

South America; China, Shantung. 

124. SPIROGYRA PULCHRIFIGURATA Jao 1935. Sinensia. 6, p. 601, 
Pl. 8, Figs. 91-92. Amer. Jour. Bot. 23, p. 57, Figs. 15-17. 
1936. 

Vegetative cells 42-584 x 64-192, with plane end walls; 3 to 4 
chromatophores, making 1.5 to 4 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated up to 83; zygospores 
ellipsoid, with more or less rounded ends, 48-64» x 70-1094; median 
spore wall yellow-brown, irregularly reticulate. (Pl. XXIX, Figs. 8-9.) 

United States: Louisiana (Taft Coll.). 

China, Szechwan, February, 1930. 

125. Sprrocyra ToRTA Blum 1943. Amer. Jour. Bot. 30, p. 783, 
Figs. 3-5. 

Vegetative cells 49-56 x 270-600, with plane end walls; 3 to 5 
chromatophores, making 1 to 4 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric or 
enlarged; zygospores ellipsoid, 67-72 x 110-1354; outer spore wall 
wrinkled, loose; median spore wall dark yellow, conspicuously pitted- 
reticulate. (Pl. XXIX, Fig. 10.) 

United States: Massachusetts, Trout Pond, Megansett, July 27, 1942. 

126. SPIROGYRA QUADRILAMINATA Jao 1935. Sinensia. 6, p. 600, 
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Pl. 8, Figs. 87-88. Amer. Jour. Bot. 23, p. 58, Figs. 25-26. 
19306. 

Vegetative cells 38-58 x 112-256, with plane end walls; 3 to 4 
chromatophores, making 1 to 3.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ellipsoid 
to cylindric-ellipsoid, with more or less rounded ends, 43-54 x 64-102 14; 
median spore wall of 2 layers; outer, brown and densely wrinkled; 
inner, brown, finely punctate, and at times finely and irregularly retic- 
ulate. (Pl. XXIX, Figs. 11-13.) 

United States: Florida; Tennessee; Texas. 
Puerto Rico; Brazil; China, Szechwan. 

127. SPIROGYRA RHIZOBRACHIALIS Jao 1935. Simensia. 6, p. 599, 
Pl. 7, Figs. 81-83. Amer. Jour. Bot. 23, p. 57, Figs. 18-21. 
1930. 

Vegetative cells 40-45" x 114-240, with plane end walls; 3 to 5 
chromatophores, making 1.5 to 2.5 turns; in some portions of the fila- 
ment each sterile cell produces a lateral rhizoid-shaped attachment with 
a more or less lobed hapteron; conjugation scalariform; tubes formed 
by both gametangia; fertile cells cylindric, sometimes shortened and en- 
larged; zygospores ellipsoid with more or less rounded ends, 38-60 x 
58-100; median spore wall yellow-brown, finely and irregularly retic- 
ulate. (Pl. XXIX, Figs. 14-16.) 

United States: Wisconsin (Prescott Coll.). 
China, Chungking, February, 1930. 

128. SPIROGYRA PARAGUAYENSIS Borge 1903. Ark. Bot. 1, p. 280. 
Vegetative cells 41-45» x 80-200, with plane end walls; 3 to 4 

chromatophores, nearly straight, or making .5 turn; conjugation 
scalariform; tubes formed by both gametangia; fertile cells cylindric, 
shortened; zygospores ellipsoid, 37-42 x 58-65; median spore wall 
irregularly corrugate, yellow-brown. (Pl. XXIX, Figs. 17-18.) 

South America, Paraguay. 

129. SPIROGYRA SUBRETICULATA Fritsch 1921. Trans. Roy. Soc. S. 
Africa. 9, p. 48. 

Vegetative cells 50-54 x 150-400, with plane end walls; 3 to 4 
chromatophores, making .5 to 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or enlarged; zygo- 
spores ellipsoid to somewhat ovoid, 42-54" x 60-124; outer median 
spore wall irregularly reticulate, yellow-brown; inner wall brown, up 
to gu thick. (Pl. XXIX, Figs. 19-21.) 

United States: Iowa; Indiana. 
South Africa; China, Shantung (Li Coll.). 
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130. SprROGYRA MINOR (Schmidle) Transeau 1944. Ohio Jour. Sci. 
44, p. 243. Schmidle. Hedwigia. 40, p. 46 (as S. mal- 
meana Var. minor). 

Vegetative cells 55-60 x 150-300/4; 3 (rarely 4) chromatophores; 
conjugation scalariform; tubes formed by both gametangia; fertile cells 
cylindric; zygospores ellipsoid, 50-604 x go-1804; median spore wall 
irregularly reticulate, yellow-brown. 

United States: Indiana (Ben Smith Coll.); Mississippi, Jackson; Texas 
(Davidson Coll.). 

Brazil; South Africa (Stephens Coll.); China, Szechwan (Li Coll.). 
This species name occurred in two editions of my mimeographed key 

to this genus where the date was given as 1925. There was no formal pub- 
lication in a journal until 1944. Between these two dates all the above 
records accumulated. 

131. SPIROGYRA BRUNNEA Czurda 1932. Siéisswasserflora Mittel- 
europa. 9, p. 197. Fritsch & Rich. Trans. Roy. Soc. S. 
Africa. 18, p. 51. 1929 (as S. reinhardii var. africana). 

Vegetative cells 56-71 x 85-280», with plane end walls; 3 to 5 
chromatophores, making 2 to 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells shortened, and slightly inflated 
on both sides; zygospores ovoid, 55-664 x 73-94; median spore wall 
brown, intricately reticulate. (Pl. XXX, Figs. 1-2.) 

South Africa, Transvaal and Griqualand. 

132. Sprrocyra scripta Nygaard 1932. Trans. Roy. Soc. S. Africa. 
20, p. 144, Fig. 48. 

Vegetative cells 51-64 x 220-300, with plane end walls; 4 to 5 
chromatophores, making about 2 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated to 67-71 », shortened; 
zygospores ellipsoid, more or less pointed, 54-60 x gi-107; median 
spore wall brown, with an intricate pattern of branched, short, dark 
crevices and corrugations. (Pl. XXX, Figs. 3-4.) 

South Africa, Transvaal. 

133. SPIROGYRA FLUVIATILIS Hilse 1863. In Rabenhorst’s A/gen Eu- 
ropas, No. 1476. Flora Europaea Algarum. 3, p.243. 1868. 
Wolle. Freshwater Algae, p. 216, Pl. 136, Figs. 1-3. 

Vegetative cells 30-45 x 70-240p, with plane end walls; 3 to 4 
chromatophores, making 1.5 to 3.5 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells shortened and inflated to 
70/4; zygospores ovoid, 47-85 x 68-110"; median spore wall brown, 
corrugate, or finely wrinkled. Remarkable branched rhizoids develop 
from some of the cells. (Pl. XXX, Fig. 5.) 
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United States: Widely distributed from Colorado to the east coast. 

Germany and France; widely reported in other countries but not neces- 
sarily this species; China and India. 

This species is frequent in streams and ponds in the northern Central 
States, attached to underwater objects at first, later floating free. Although 
described by Hilse in 1863, it was not reported in fruit until 1887 by Wolle. 
Zygospores were described by Borge from the upper Rhine region in 1894. 
These two publications establish the above description for S. fluviatilis. 
Under this name Czurda (1932) described two forms of different dimen- 
sions with ellipsoid spores and 3-5 chromatophores and the tube formed by 
the male cell. His illustration, however, has 2 chromatophores and the tubes 
are formed by both gametangia. These plants evidently belong near S. 
smithii (No. 116). Krieger follows Czurda’s description. 

134. SPIROGYRA AFRICANA (Fritsch) Czurda 1932. Sésswasserflora 
Mitteleuropa. 9, p. 201. 

Vegetative cells 50--O0H x 150-500”, with plane end walls; 3 to 4 
chromatophores, making 1.5 to 4 turns; conjugation scalariform; tubes 
formed by both gametangia; receptive cells enlarged or inflated on both 
sides up to 96; zygospores ovoid, 60-674 x 78-go“; median spore wall 
brown, irregularly and shallowly corrugate. 

Africa, Cape Colony; Guatemala (Kellerman Coll.). 

Very similar to S. fluviatilis, but has larger dimensions throughout. 

135. SPIROGYRA NOTABILIs Taft 1944. Ohio Jour. Sci. 44, p. 238. 
Vegetative cells 30-374 x 92-230, with plane end walls; 2, 3, or 4 

chromatophores, making 1 to 3 turns in the cell; at conjugation the cell 
walls are notably thickened; conjugation scalariform between short 
gametangia; tubes formed by both gametangia, but more by the male; 
receptive gametangia enlarged near the spore; zygospores ovoid, 48-57 
x 78-1054; median spore wall of 2 yellow-brown layers, of which the 
outer is conspicuously punctate, the inner, reticulate and finely 
verrucose. 

United States: Texas, Austin, April 1g, 1938. 

The layers of the median wall are distinct and are among the most 
beautifully ornamented walls in the genus. 

136. Sprrocyra Grossi Schmidle 1901. Allgem. Bot. Zeitschr. 7, 

Pp: 3- 
Vegetative cells 40-42 x 50-120, with plane end walls; 3 chro- 

matophores, making 2 to 4 turns in the cell; conjugation scalariform; 
tubes apparently formed by the male gametangia; fertile cells inflated 
to 64; zygospores ovoid, 43-51 x 64-118; median spore wall irreg- 
ularly corrugate. (Pl. XXX, Fig. 6.) 

Yugoslavia; Manchuria; India. 
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137. SPIROGYRA OVIGERA Montagne 1850. Ann. sci. nat. p. 305. 
Sylloge generum specierumque, Paris, p. 463. 1856. 

Vegetative cells 38-42 x 60-280, with plane end walls; 3 chro- 
matophores, making 2 to 3 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells inflated; zygospores 
ovoid, sometimes nearly ellipsoid, 45-52 x 75-100; median spore wall 
granulose, brown. 

United States: Texas (Davidson Coll.). 

South America, French Guiana. 

138. SPIROGYRA NOVAE-ANGLIAE Transeau 1915. Ohio Jour. Sci. 
16, p. 26. 

Vegetative cells 48-60 x 150-390, with plane end walls; 3 to 5 
chromatophores, making 2.5 to 4.5 turns; conjugation scalariform; 
fertile cells cylindric or enlarged; tubes formed by both gametangia; 
zygospores ovoid, 50-65}. x 70-1204; median spore wall yellow, retic- 
ulate and finely punctate. (PI. XXX, Fig. 7.) 

United States: Iowa and Wisconsin to Louisiana, and eastward to 
Massachusetts. 

139. SPIROGYRA ANOMALA Rao 1937. Jour. Indian Bot. Soc. 16, 
p- 285. 

Vegetative cells 108-125 x 72-165, with plane end walls; chro- 
matophores 5 to 10; conjugation scalariform; tubes formed by both 
gametangia; fertile cells cylindric; zygospores ellipsoid, more or less 
pointed, 73-90 x 108-138(-165)“; median wall thick, brown, and 
finely reticulate. 

India: Sarnath, U.P. 

140. SPIROGYRA VERRUCULOSA Jao 1936. Amer. Jour. Bot. 23, p. 58. 

Vegetative cells 105-120 « x 259-4204, with plane end walls; 5 chro- 
matophores, making 2 to 5 turns; conjugation scalariform; tubes formed 
by both gametangia; fertile cells cylindric or slightly enlarged; zygo- 
spores ellipsoid to ovoid, 105-120 x 168-220; median spore wall dark 
brown, distinctly verrucose. (Pl. XXX, Figs. 8-10.) 

China, Hangchow, June, 1929. 

141. SPIROGYRA MALMEANA Hirn 1896. Wittrock and Nordstedt 
Algae Exsiccatae, No. 1375. 

Vegetative cells 76-g1 x 160-300, with plane end walls; 3 to 4 
chromatophores, making 1.5 to 4 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores ellipsoid, 
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65-83 ¢ x 75-100; median spore wall yellow-brown, irregularly retic- 
ulate. (Pl. XXX, Figs. 14-16.) 

Brazil, Mato Grosso, May, 1894. 

142. SPIROGYRA PROPRIA Transeau 1915. Ohio Jour. Sci. 16, p. 25. 

Vegetative cells 60-68 x 80-150, with plane end walls; 3 chro- 

matophores, making .5 to 1 turn; conjugation lateral; tubes formed by 
both gametangia; fertile cells cylindric; zygospores ellipsoid, 42-60 x 
80-1204; median spore wall irregularly pitted, yellow-brown. 

United States: Illinois; Kentucky (MclInteer Coll.). 

In the collections seen the spores were uniformly oriented diagonally in 
the short receptive gametangia. 

143. SPIROGYRA TRACHYCARPA Skuja 1932. Acta Horti Bot. Univ. 
Latviensis. 7, p. 63, Fig. 82. 

Vegetative cells 110-123 x 110-500, with plane end walls; 4 to 
6(-8) chromatophores, making 1 to 2.5 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells inflated on the inner 
side; male gametangia 87-176" long, female, 119-252"; zygospores 
broadly ellipsoid, 87-108 » x 117-172(-204); median spore wall thick, 
irregularly scrobiculate, color not given; outer spore wall thick, hyaline. 

Latvia. 

144. Sprrocyra GHOosEI Singh 1938. Jour. Indian Bot. Soc. 17, 
p- 382. 

Vegetative cells 100-105 4 x 225-390, with plane end walls; chro- 
matophores 6 to 7; conjugation scalariform; tubes formed by both gam- 
etangia; fertile cells cylindric; zygospores ovoid, go-103" x 105-120/; 
median spore wall thick, brown and closely reticulate. (Pl. XXV, 
Fig. 12.) 

India, U.P., Gorakhpur, November 8, 1937. 

145. SPIROGYRA PUNCTULATA Jao 1936. Amer. Jour. Bot. 23, p. 57, 
Figs. 13-14. 

Vegetative cells 70-83 » x 105-315, with plane end walls; filaments 
usually curved; 3 to 7 chromatophores, making .5 to 1.5 turns; con- 
jugation scalariform; tubes formed by both gametangia; fertile cells 
cylindric; zygospores ellipsoid with pointed ends, 64-74 x 83-1794; 
median spore wall thick, finely punctate, and yellow at maturity. (PI. 
XXX, Figs. 11-13.) 

China, Poatin, August, 1929. 

Jao in 1939 described a variety macrospora, with 4 chromatophores and 
thicker spores. 
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146. SprROGYRA CYLINDROsPoRA W. & G. S. West 1897. Jour. Bot. 
35, p. 42. 

Vegetative cells 70-774 x 100-300, with plane end walls; 4 chro- 
matophores, making 1 to 3 turns; conjugation scalariform and lateral; 
tubes formed by both gametangia; fertile cells cylindric; zygospores 
cylindric-ovoid, 70-77“ x 78-98; median spore wall yellow, punctate- 
scrobiculate, thick. 

Central Africa. 

147. SPIROGYRA ECHINospoRA Blum 1943. Amer. Jour. Bot. 30, 
p. 783, Figs. 1-2. 

Vegetative cells 66-72 x 50-125, with plane end walls; 6-7(-8) 
chromatophores, making .5 to 1.5 turns in the cell; conjugation scalar- 
iform; tubes wide and formed by both gametangia; fertile cells more 
or less inflated on the conjugating side; zygospores ovoid, 67-82 x 
g8-150/4; median spore wall thick, brown-black, echinate. (Pl. XXX, 
Figs. 17-18.) 

United States: New Hampshire. 

148. Sprrocyra pILuTA Wood 1869. Proc. Amer. Phil. Soc. (1869), 
p. 139. Phycoth. Bor.-Amer., No. 513. 

Vegetative cells 70-85 x 80-160, with plane end walls; 5 to 8 
chromatophores, straight or making 1 turn; conjugation scalariform; 
tubes formed by both gametangia; fertile cells enlarged or inflated on 
the inner side; zygospores ovoid, 66-90“ x go-130/; median spore wall 
chestnut brown, verrucose-reticulate to verrucose. (Pl. XXX, Figs. 
19-20.) 

United States: Illinois to Massachusetts and Connecticut. 

In Figure 19 note short gametangia with spores oriented at right angles 
to the filaments. Similar gametangia occur in species Numbers 141, 147, 
149, 150, 151, also in Numbers 171, 176, and 177. 

149. SPIROGYRA ECHINATA Tiffany 1924. Ohio Jour. Sci. 24, p. 180, 
Plo Figc % 

Vegetative cells 88-96 x 84-106, with plane end walls; 4 to 7 
chromatophores, making .5 to 1.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells shortened and inflated on the 
conjugating side; zygospores ovoid, 68-85) x 76-120, often placed 
transversely to the filament; median spore wall reticulate-echinate, 
brown. (Pl. XXXI, Figs. 1-2.) 

United States: Iowa, Montgomery. 

South Africa (Stephens Coll.). 
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150. SPIROGYRA REINHARDII Chmielevski 1903. In Borge, Sisswas- 
serflora Deutschland. 9, p. 31, Fig. 41. 

Vegetative cells 108-117 x 85-310, with plane end walls; 4 to 6 
chromatophores, making .5 to 2 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated on the conjugating 
side; zygospores ovoid, 78-100 » x 115-175»; median spore wall chestnut 
brown, irregularly reticulate. (Pl. XXXI, Figs. 3-5.) 

Russia, Kharkoy; Brazil. 

151. SPIROGYRA HUNANENSIS Jao 1940. Sinensia. 11, p. 297, Pl. 4, 
Figs. 4-5. 

Vegetative cells 88-100 x 75-210, with plane end walls, and 8-10 
nearly straight or slightly spiraled chromatophores; conjugation scalar- 
iform; tubes formed by both gametangia; receptive gametangia inflated 
on the conjugating side up to 1504; zygospores ovoid, 88-105 x 
142-163}; median spore wall yellow-brown, reticulate and verrucose, 
with verrucae up to 13” in length. (PI. XXX], Fig. 6.) 

China, Hunan. 

SPECIES WITH SPORES LATERALLY COMPRESSED 

152. SPIROGYRA DISCOWEA Transeau 1934. Trans. Amer. Micros. 
Sac2) 33, \p2228. 

Vegetative cells 39-42 x 72-115/4, with plane end walls; 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
receptive gametangia enlarged or inflated toward the middle; zygo- 
spores compressed-globose, 40-44“ x 56-65 4; median spore wall brown, 
smooth. (Pl. XXXI, Fig. 7.) 

South Africa, Cape Town (E. Stephens Coll.). 

153. SPIROGYRA SPHAEROSPORA Hirn 1895. Acta Soc. pro Fauna et 
Flora Fennica. 11 (10), p. 10. 

Vegetative cells 43-45 x 180-320, with plane end walls; 1 chro- 
matophore, making about 3 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells greatly inflated (to 93-100) 
toward the middle; zygospores compressed-globose, 85-954 in diam- 
eter; median spore wall yellowish-brown, smooth. (Pl. XXXI, Fig. 9.) 

Finland, Lojo. 

Cedercreutz (Mem. Soc. pro Fauna et Flora Fennica, 11, p. 131) gives 
evidence from examination of material from Lojo that Hirn’s species is 
identical with S. pellucida (No. 156). This species is, therefore, listed here 
tentatively on the basis of the single chromatophore. The published figures 
of these 2 species are certainly very similar. Hirn may have been in error 
concerning the number of chromatophores—a very unusual error for him. 
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154. SPIROGYRA SINENSIS Li 1933. Ohio Jour. Sct. 33, p. 153, Pl. 1, 
Figs. 7-8. 

Vegetative cells 22-24 x 115-136, with plane end walls; 2 to 4 
chromatophores, making 2.5 to 4.5 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells inflated toward the mid- 
dle to about 50/4; zygospores lenticular, 38-45) in diameter; median 
spore wall smooth, brown. (PI. XXXI, Fig. 10.) 

China, Hangchow. 

155. SPIROGYRA FRANKLINIANA Tiffany 1934. Trans. Amer. Micros. 
Soc. 53, p. 225. Ohio Jour. Sci. 24, p. 65. 

Vegetative cells 32-36 x 80-120, with plane end walls; 3 to 4 
chromatophores, making 1 to 3 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells inflated toward 
the middle; zygospores lenticular, 40-56. in diameter; median spore 
wall smooth, brown. 

United States: Ohio, Franklin County, Baumgartner’s Lake. 

156. SprrocyrA PELLUcIDA (Hassall) Kutzing 1849. Species Al- 
garum, p. 439. Hassall. History of British Freshwater 
Algae. p. 143, Pl. 25, Figs. 1-2. 

Vegetative cells 40-504 x 100-400, with plane end walls; 3 to 4 
chromatophores, straight, or making .5 to 4 turns; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells inflated toward 
the middle; zygospores lenticular, 77-86 in diameter; median spore 
wall smooth, brown. (PI. XXXI, Fig. 8.) 

United States: Iowa (Prescott Coll.). 
England; Finland; China. 

157. SPIROGYRA COLLIGATA Hodgetts 1920. Ann. Bot. 34, p. 523, 
jee 8 

Vegetative cells 29-40" x 240-640, with conspicuous collars be- 
tween the cells; 4 to 6 chromatophores, usually 5, making .5 to 2.0 turns 
in the cell; conjugation scalariform, lateral, and terminal; tubes formed 
by both gametangia; fertile cells inflated at the middle up to go-1r00p; 
zygospores lenticular to lenticular-globose, 50-80(—g0) » in diameter; 
median spore wall verruculose, brown. (Pl. XXXI, Figs. 11-13.) 

United States: Indiana, Laporte County (Britton Coll.), May 13, 1939. 
England. 

158. SprrocyRA MAJUSCULA Kiitzing 1849. Species Algarum, p. 441. 
Vegetative cells 50-80 x 80-500, with plane end walls; (3-)5 to 

8 chromatophores, straight or making .3 turn; conjugation scalariform 
and lateral; tubes formed by both gametangia; fertile cells shortened, 

i 
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cylindric or slightly inflated; zygospores lenticular, 57-62 x 45-601; 
median spore wall brown, smooth; aplanospores similar but smaller. 
(Pl. XXXI, Figs. 14-15.) 

United States: Very abundant in late spring and summer throughout 
the northcentral states; also reported from Washington and Texas; and 
from the eastern states, New England to South Carolina. 

Europe; China; South Africa; Brazil; Uruguay. 

This is a complex group of elementary forms, differing in dimensions 
and numbers of chromatophores. However, among the many collections I 
have examined, the overlapping of form characteristics is so continuous from 
the smaller to the larger specimens that there seem to be no good bases for 
separation as varieties and forms. Czurda (1932, p. 204) discusses smaller 
and larger forms. Conard (Beth. Bot. Zentralbl. 55, p. 184, 1936) proposed 
to remove certain of the species having lenticular spores from the genus 
Spirogyra under the generic name Degagnya. This proposal would require 
a restudy of all species of Zygnemataceae, since he introduces new criteria 
for the separation of genera. The species Conard designates as D. majuscula 
Conard is certainly not our species S. majuscula Kitzing. 

In 1884 Professor C. E. Bessey reported finding this species conjugating 
with S. protecta. Conjugation occurred in both directions and the zygo- 
spores formed were similar to those of the female filament. 

159. SPIROGYRA SUBMAXIMA Transeau 1914. Amer. Jour. Bot. 1, 
p- 295, Pl. 27, Figs. 3-4. 

Vegetative cells 70-110" x 100-300, with plane end walls; 8 to 9 
chromatophores making .1 to 1 turn; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric, enlarged, or slightly 
inflated; zygospores lenticular, 70-110 x 50-75; median spore wall 
brown, smooth. 

United States: Missouri and Mississippi eastward to Massachusetts. 

China; India. 

Found hybridizing with S. maxima at Charleston, Illinois. 

160. SPIROGYRA GLABRA Czurda 1932. Siéisswasserflora Mitteleu- 
ropa. 9, p. 206, Fig. 222. 

Vegetative cells 145-1534 x 120-220, with plane end walls; 7 chro- 
matophores; conjugation scalariform; tubes formed by both gam- 
etangia; fertile cells cylindric; zygospores lenticular, about 120” x 1704; 
outer spore wall about 1op thick, colorless; median spore wall about 
20 thick, yellow-brown, smooth. (Pl. XXXI, Fig. 16.) 

Austria, Vienna. 

161. SPIROGYRA BELLIS (Hassall) Cleve 1868. Nova Acta Reg. Soc. 
Sci. Upsali. Ser. 3, 6, p. 18, Pl. 3, Figs. 2-5. 

Vegetative cells 65-80 x go-350/, with plane end walls; 5 to 6 
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chromatophores, making .1 to 1 turn; conjugation scalariform; tubes 
formed by both gametangia; fertile cells shortened and inflated; zygo- 
spores lenticular, 60-goy x 48-60; median spore wall brown, irreg- 
ularly pitted. (Pl. XXXI, Figs. 17-18.) 

United States: Missouri to Massachusetts and Florida. 

Europe; Australia; South Africa. 

162. SprRoGyRA MoEBII Transeau 1934. Trans. Amer. Micros. Soc. 
53, p. 225. S. maxima var. minor Moebius. Flora. 75, 
p- 421. 1892. 

Vegetative cells 80-117 » x 130-240/, with plane end walls; 6 to 8 
chromatophores, making .5 to 1 turn; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores lentic- 
ular, 74-100 4 x 56-65; median spore wall yellow-brown, reticulate. 

United States: Oklahoma (Taft Coll.). 
Europe; Australia, Queensland. 

163. SPIROGYRA OBLATA Jao 1936. Amer. Jour. Bot. 23, p. 58, 
Figs. 29-31. 

Vegetative cells 96-118 x 80-256, with plane end walls; g to 13 
chromatophores, nearly straight, or making up to .6 turn; conjugation 
scalariform; tubes formed by both gametangia; fertile cells shortened, 
cylindric; zygospores lenticular, 93-106 x 64-70; outer wall thick, 
smooth, and lamellate; median spore wall yellow-brown, verrucose. 
(Pl. XXXII, Figs. 1-3.) 

China, Hangchow, June, 1929. 

164. SPIROGYRA FORMOSA (Transeau) Czurda 1932. Sésswasser- 
flora Mitteleuropa. 9, p. 203. S. crassa var. formosa. Ohto 
Jour. Sci. 16, p. 27. 1915. 

Vegetative cells 80-95 x 80-270, with plane end walls; 6-12 
chromatophores, making .5 to 1 turn in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric; zygo- 
spores compressed-ovoid, 88-100 x 120-150 x 70-90/4; median spore 
wall brown, with irregular, shallow pits. (Pl. XXXII, Fig. 4.) 

United States: Illinois, Ashmore, June 18, 1913. 

Spores are broadly ovoid in one plane and narrowly ovoid when viewed 
at right angles. 

165. SprroGyRA JASSIENSIS (Teodoresco) Czurda 1932. Sésswasser- 
flora Mitteleuropa. 9, p. 203. Beih. Bot. Zentralbl. 21, 
p. 189. 1907. 

Vegetative cells 116-1324 x 116-250, with plane end walls; 8 to 9 
chromatophores, making .5 to 1 turn; conjugation lateral; tubes formed 
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by both gametangia; fertile cells cylindric; zygospores lenticular to 
compressed-ovoid, 102-1264 x 140-154! x 72-97/; median spore wall 
brown, smooth. (Pl. XXXII, Fig. 5.) 

Russia, Bessarabia. 

166. SprroGyRA AzyGosporA Singh 1938. Jour. Indian Bot. Soc. 

17, p. 372. 
Vegetative cells 85-901 x 270-300, with plane end walls; chro- 

matophores 5; conjugation unknown; reproduction by aplanospores 
which are compressed-globose, 71-77 x 60-6744; median wall thick, 
brown, and smooth. (PI. XLI, Fig. 16.) 

India, Gorakhpur, U.P., October, 1936. 

Fic. F.—Vegetative cell of Spirogyra crassa. The average length is usually about the 
same as the diameter, and conjugating filaments always have some cells about one-half 
the diameter. This cell has 8 chromatophores. 

167. Sprrocyra crassa Kuitzing 1843. Phycologia Generalis, p. 280, 
Pl 14, Fig. 4: 

Vegetative cells 140-165 x 126-330, with plane end walls; 6-12 
chromatophores, making .5 to 1 turn; conjugation scalariform; tubes 
zygospores compressed-ovoid, 120-150 x 140-160/ x 80-100; median 
spore wall brown, with irregular shallow pits. (Pl. XXXII, Fig. 6.) 

United States: Generally distributed, but not common, from Minne- 
sota and Wisconsin to Louisiana and the eastern seaboard. 

Europe; Australia; South Africa. 

Collections of what appear to be vegetative filaments of this species in 
shaded ponds are not infrequent, but fruiting specimens are relatively rare. 
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Most of the early records were based on vegetative filaments. Found hybrid- 
izing with S. nitida at Starkville, Mississippi. Found conjugating with 
S. communis by Andrews, 1911. 

168. SPIROGYRA MANORAMAE Randhawa 1938. Proc. Indian Acad. 
Sci. 8, p. 360. 

Vegetative cells 80-90. x 80-160, with plane end walls; 7 to 10 
chromatophores, straight, or making .5 turn in the cell; conjugation 
scalariform; tubes formed by both gametangia; fertile cells more or less 
inflated; zygospores lenticular, 75-86). x 58-80; median wall yellow- 

brown, irregularly corrugate and finely verrucose-punctate. (Pl. XXXII, 
Fig. 7.) 

India, Basti, Upper Punjab. 

169. SPIROGYRA JATOBAE Transeau 1938. Amer. Jour. Bot. 25, 
p- 527, Figs. 14-15. 

Vegetative cells 118-1304 x 108-500, with plane end walls and 
8-11 chromatophores, straight or making 1 turn in the cell; conjugation 
scalariform; tubes formed by both gametangia; receptive gametangia 
slightly inflated, especially on the conjugating side; zygospores com- 
pressed-spherical, 108-140 x 78-go; median wall yellow-brown, irreg- 
ularly and minutely verrucose. (Pl. XXXII, Figs. 8-9.) 

Brazil, Jatoba, October 3, 1933 (Drouet Coll.). 

170. SPIROGYRA MAXIMA (Hassall) Wittrock 1882. Bot. Notiser. 

P- 57: 
Vegetative cells 118-140 x 100-250, with plane end walls; 6 to 7 

chromatophores, making .2 to .8 turn; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric; zygospores lentic- 
ular, 100-125“ x 75-954; median spore wall golden-brown, reticulate. 
(Pl. XXXII, Figs. 10-11.) 

United States: California; Wisconsin; and the eastern half of the 
United States. 

Europe; South America; Australia; India; China. 

Found hybridizing with S. submaxima (No. 159) at Charleston, IIli- 
nois. Wolle collected specimens of S. maxima hybridizing with S. nitida. 
These were distributed as No. 541, in Wittrock and Nordstedt’s Algae 
Exsiccatae. 

171. SPIROGYRA HEERIANA Nageli 1849. In Kutzing, Species Al- 
garum, p. 442. Tabulae phycologicae. 5, Pl. 28, Fig. 3. 

Vegetative cells 130-150 x 130-250/, with plane end walls; about 
8 chromatophores, making .5 to 1 turn in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells not inflated, 
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although the tubes become very wide; zygospores lenticular, about 150 
in diameter; median wall yellow-brown, thick, with round brown 
papillae irregularly distributed over the surface. (Pl. XXXII, Figs. 
12-13.) 

Austria, Vienna; France. 

172. SPIROGYRA cRAsstuscULA (W. & N.) Transeau 1934. Ohio 
Jour. Sci. 34, p. 420. Wittrock and Nordstedt Algae 
Exsiccatae, No. 746. 

Vegetative cells 145-170 /4 x 140-3004, with plane end walls; 6 to 7 
chromatophores, making .5 to 1 turn in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric; zygo- 
spores lenticular, 120-150» x 85-100 /4; median spore wall yellow-brown, 

reticulate. 
England, Essex; South Africa. 

In appearance this and the next species are similar to S. maxima, but 
are larger in all dimensions. 

173. SPIROGYRA MEGASPORA (Lagerheim) Transeau 1934. OAzo 
Jour. Sci. 34, p. 420. In Wittrock and Nordstedt Algae 
Exsiccatae, No. 745. 

Vegetative cells 170-200" x 150-400, with plane end walls; 6 to 7 
chromatophores, making .5 to 1 turn in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric; zygo- 
spores lenticular, 135-170" x go-1204; median spore wall yellow- 
brown, reticulate. 

Uruguay; Sweden. 

174. SPIROGYRA LENTICULARIS Transeau 1938. Amer. Jour. Bot. 
25, p. 528, Figs. 18-10. 

Vegetative cells 150-162 x (80-)125-200(-300) », with plane end 
walls; 9 or 10 chromatophores, straight, or making 1 turn in the cell; 
conjugation scalariform; tubes formed by both gametangia; receptive 
gametangia shortened and cylindric or slightly enlarged on the inner 
side; zygospores compressed-spheroid, 136-1454 x g0-100/4; outer wall 
thin, smooth, transparent; median wall thick, minutely verrucose and 
with labyrinthine reticulations, brown. (Pl. XXXII, Figs. 14-15.) 

South Africa, Cape Town (E. Stephens Coll.). 

175. SPIROGYRA CRASSOIDEA Transeau 1937. Amer. Midland Nat- 
uralist. 18, p. 936, Pl. 5, Fig. 77. Amer. Jour. Bot. 1, 
D205. Plame Fig. 2. 

Vegetative cells 140-150 x 140-560, with plane end walls; 3 to 8 
chromatophores, making .5 to 3 turns in the cell; conjugation scalar- 
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iform; tubes formed by both gametangia; fertile cells cylindric; zygo- 
spores compressed-ellipsoid, 120-1404 x 145-255; median spore wall 
smooth, yellow-brown. (Pl. XXXIII, Fig. 1.) 

United States: Iowa; Illinois; Ohio. 

Resembles S. ellipsospora, but the form of the spores is quite distinctive. 
It should not be confused with S. crassa, as was done by Czurda 1932, page 
216, although on page 202 he republished the figures of the “crassoidea” 
spore (Fig. 217b) as that of S. ellipsospora, which further confused the iden- 
tity of this species. In 1 plane the spore is distinctly ellipsoid, in the plane 
at right angles the spore is ovoid. 

176. SPIROGYRA RECTISPIRA Merriman 1922 [Char. amend]. Amer. 
Jour. Bot. 9, p. 283. 

Vegetative cells 150-180" x 75-320/, with plane end walls; 11-16 
chromatophores, straight or making .1 to 1 turn; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric or en- 
larged on the inner side; zygospores compressed-ovoid, 140-152" x 
168-185 4 X 110-130/4; median spore wall minutely verrucose, brown. 

United States: New York City, Van Cortlandt Park. 

Original description is incorrect in several particulars. This description 
is based on the original material kindly sent me by Miss Merriman. 

PLANE END WALLS 

CONJ UGATING TUBES BY MALE GAMETANGIA 

177. SPIROGYRA HYDRODICTYA Transeau 1915. Ohio Jour. Sci. 16, 
p. 28. 

Vegetative cells 75-100 x 210-360, with plane end walls; 7 to 10 
chromatophores, straight or making .1 to .5 turn; conjugation scalar- 
iform and lateral; tubes formed by the male gametangia; fertile cells 
shortened and enlarged, or slightly inflated; zygospores lenticular to 
lenticular-globose, 80-1202 x 110-195/4; median spore wall brown, 
pitted. (Pl. XXXIII, Figs. 2-4.) 

United States: Illinois, Coffeen, Prairie Pond, May 23, 1915. Great 
masses of the tangled filaments of this species were present on this date, but 
it was not found there again in subsequent years although it was searched 
for annually. 

178. SPIROGYRA TEXENSIS Taft 1944. Ohio Jour. Sci. 44, p. 238. 
Vegetative cells 50-55 x 90-530, with plane end walls; 3 to 5 

chromatophores, making 1.5 to 3.5 turns in the cell; conjugation scalar- 
iform; tubes formed by the male gametangia; fertile cells shortened 
and enlarged; zygospores ovoid, 66-76 x 99-124/4; outer spore wall 
transparent, irregularly corrugate; median wall yellow-brown, con- 
spicuously reticulate. (Pl. XXXIII, Fig. 5.) 
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United States: Texas, Karnac, April 27, 1938. 

In this collection the outer spore wall was much larger than the median 
wall. 

179. SPIROGYRA TAYLORI Jao 1935. Trans. Amer. Micros. Soc. 54, 
pias ela Figs, 2-2: 

Vegetative cells 12-16 x (48-)70-193, with plane end walls; 1 
chromatophore, making 2.5 to 6 turns in the cell; conjugation scalar- 
iform; tubes formed by the male gametangia; fertile cells inflated 
toward the middle and usually more on the conjugating side, up to 
33/4; zygospores ellipsoid, 19-29" x 39-453; median spore wall finely 
reticulate to punctate, yellowish-brown at maturity. (Pl. XXXII], 

Fig. 9.) 
United States: Massachusetts, Woods Hole. 

The fertile cells are continuous in the filaments, not separated as in the 
next species. Named for W. R. Taylor, University of Michigan, author of 
Marine Algae of the Northeastern Coast of North America and many con- 
tributions to both fresh-water and marine phycology. 

180. SprroGyRA LIANA Transeau 1934. Trans. Amer. Micros. Soc. 
53, p. 228. 

Vegetative cells 11-16 x 75-160, with plane end walls; 1 chro- 
matophore, making 2 to 6 turns; conjugation scalariform and lateral; 
tubes formed wholly by the male gametangia; inflated single or paired 
fertile cells usually separated by 1 to 5 nonconjugating cells; zygospores 
ellipsoid, 23-30 x 35-50; median spore wall yellow, smooth. (PI. 
XXXIII, Figs. 10-11.) 

China, Szechwan and Kiangsi; Sweden. 

Named for Liang Ching Li, Fan Memorial Institute, Peiping, China. 
This is one of the smallest of the species with plane end walls in which the 
conjugating tubes are formed by the male gametangia. In most of these 
species (Nos. 177 to 197), the conjugating cells are arranged singly or in 
pairs with one to several intervening nonconjugating cells. At the inception 
of conjugation, food substances accumulate in these gametangia and they 
become darker green and filled with starch grains. At the same time the 
intervening cells become lighter green and the chromatophores become 
thinner and narrower. This group of species may be designated the “‘punc- 
tata group” after the first of these species to be described. 

S. hydrodictya (No. 177) has these same characteristics and has in 
addition the compressed-spherical spores characteristic of the “majuscula 
group” of species. This species illustrates one of the difficulties in the path 
of anyone who attempts to subdivide the genus Spirogyra on the basis of 
tube formation or spore form. 

Among the replicate species of Spirogyra there is a corresponding group 
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in which the tubes are similarly formed by the male cell, but the segregation 
of reproductive and vegetative cells is not so evident. 

181. Sprrocyra prEscoTtu (Prescott) Transeau 1944. Ohio Jour. 
Sci. 44, p. 243. Amer. Midland Naturalist. 27, p. 673, 
Pl. 4, Figs. 15-17. 1942 (as S. collinsii var. minor). 

Vegetative cells 13-14 x 115-140, with plane end walls; 1 chro- 
matophore, loosely spiraled; conjugation scalariform; tubes formed by 
the male gametangia; fertile cells inflated to 334; zygospores ovoid to 
ellipsoid, 294 x 39-40; median spore wall coarsely punctate, yellow. 

United States: Massachusetts, Falmouth, July, 1933. 

The dimensions are so much smaller than those of S. collinsii that it 
seems better to separate it as a distinct species, although it is certainly very 
similar in other respects. Named for G. W. Prescott, State College, Mich- 
igan, author of many publications on fresh-water algae including Algae of 
lowa. 

182. SPIROGYRA CHENII Jao 1935. Sinensia. 6, p. 587, Pl. 4, Fig. 52. 
Vegetative cells 19-22" x 38-115, with plane end walls; 1 chro- 

matophore, making 1 to 5 turns in the cell; conjugation lateral and 
scalariform; conjugating tubes formed by the male gametangia; fertile 
cells inflated up to 42, usually separated by 1 or more sterile cells; 
zygospores ellipsoid, 25-32 x 45-61"; median spore wall smooth, yel- 
low at maturity. (Pl. XXXIII, Fig. 14.) 

China, Szechwan. 

183. SprroGyRA COLLINsII (Lewis) Printz 1927. Engler and Prantl. 
Pflazenfamilien. Second edition, 3, p. 371. Amer. Jour. 
Bot. 12, p. 351, 1925 (as Temnogyra collinsit). 

Vegetative cells 18-224 x 100-200, with plane end walls; 1 chro- 
matophore, rarely 2 in some cells, making from 3 to g turns in the cell; 
conjugation usually lateral, sometimes scalariform; tubes formed mostly 
by the male gametangia; fertile cells inflated, 25-39 x 45-110"; zygo- 
spores ellipsoid, or sometimes ovoid, 26-374 x 52-62(-110) #; median 
spore wall coarsely punctate, yellow. (Pl. XXXIII, Figs. 12-13.) 

United States: Massachusetts, Woods Hole, July, 1922; Mississippi, 
Biloxi, February 14, 1934 (Hicks Coll.); Florida, Daytona, March 12, 1931 
(Tiffany Coll.), and Tarpon Springs, August 7, 1945 (R. K. Salisbury 
Coll.). 

This species is one of the most specialized of the “punctata group” in 
that the gametangia are much smaller than the vegetative cells, and most of 
the chromatophore passes into the gametangial end during cell division, 
leaving only a small portion in the sterile cell. This remnant is often flat 
and straight, or only slightly curved, as in Mougeotia. When I first saw 
the species in the Biloxi collections I took it to be a Temnogametum until | 
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found the earlier stages of conjugation. It is therefore easy to understand 
why Professor Ivey Lewis proposed a new genus for this species and gave it 
the name Temnogyra. The species is named in honor of Frank S. Collins 
of Malden, Massachusetts, who published The Green Algae of North 
America in 1909 and numerous other papers on fresh-water and marine 
algae. 

184. Sprrocyra PuNCTATA Cleve 1868. Nova Acta Reg. Soc. Sct. 
Upsali. Ser. 3, 6, p. 23, Pl. 4, Figs. 1-4. 

Vegetative cells 24-30" x 70-360, with plane end walls; 1 chro- 
matophore, making 3 to 8 turns in the cell; conjugation lateral and 
scalariform; tubes formed by the male gametangia; gametangia single, 
or in pairs, separated by much longer sterile cells in each filament; fer- 
tile gametangia inflated to 454; zygospores ellipsoid, 28-434 x 42-784; 
median spore wall coarsely punctate, yellow. (Pl. XXXIV, Fig. 1.) 

United States: Iowa to Massachusetts and New Jersey. 

Reported from Europe, Afghanistan, China, and Australia. 

Some of the older records would now be changed to other species of the 
“punctata group” since they were probably made on the basis of the tubes 
and of the contrast between gametangia and sterile cells. The species 
described by Jao as S. collinsit var. ampla (Trans. Amer. Micros. Soc., 54, 
p- 2. 1935) seems to belong here, and I have used his drawing to illustrate 
this species. 

185. Sprrocyra stroconiowes Hughes 1943. Abstracts of Doctoral 
Dissertations. The Ohio State University, 40, 1943. 

Vegetative cells 17-22 x (60-)160-220 with plane end walls; 1 
chromatophore, making 3 to 6 turns in the cell; conjugation lateral and 
scalariform; tubes formed mostly by the male gametangia, sometimes 
becoming very broad at maturity; receptive gametangia inflated on the 
conjugating side; zygospores ellipsoid, 35-39 x 58-67; median wall 
yellow-brown, ornamented with variably shaped and irregularly dis- 
tributed scrobiculae. (Pl. XXXIII, Figs. 7-8.) 

Canada, Charleston, Queens County, Nova Scotia, July, 1941, and 1942. 

The specific name was suggested by the fact that occasional mature 
pairs of gametangia have the appearance of conjugated cells in Sirogonium. 

186. SPIROGYRA LUSHANENSIS Li 1938. Bull. Fan Mem. Inst. Biol. 
8, p. 92, Pl. 2, Figs. 4-5. 

Vegetative cells 17-23 x 84-158, with plane end walls; 1 chro- 
matophore, making 3.5 to 7 turns in the cell; conjugation scalariform; 
tubes formed wholly by the male gametangia; fertile cells inflated to 
38» and shortened; zygospores ellipsoid, 26-36 x 42-784; median wall 
irregularly reticulate, yellow. (Pl. XXXIII, Fig. 6.) 

China, Kiangsi, Lushan, September, 1936. 



200 ZYGNEMATACEAE 

187. Sprrocyra ESTHONICA (Skuja) Czurda 1932. Sésswasserflora 
Mitteleuropa. 9, p. 180, Fig. 191. Acta Horti Bot. Univ. 
Latviensis. 3, p. 109 (as S. punctata var. esthonica). 

Vegetative cells 27-334 x go-360, with plane end walls; 1 chro- 
matophore, making 3 to g turns in the cell; conjugation scalariform; 
tubes formed largely by the male gametangia; receptive gametangia 
inflated up to 60/4; gametangia usually separated by sterile cells; zygo- 
spores ellipsoid, 39-50 x 64-115; median wall irregularly corrugate 
with minute punctations between the ridges. (Pl. XXXIV, Figs. 2-3.) 

Estonia, July, 1927. 

188. SPIROGYRA SUOMIANA Transeau 1934. Ohio Jour. Sci. 34, 
p. 420. Hirn, Karl E. Acta Soc. pro Fauna et Flora Fen- 
nica. 11 (10), p. 10, Pl. 1, Fig. 3. 1895. 

Vegetative cells 33-40 x 100-240, with plane end walls; 1 chro- 
matophore, making several turns in the cell; conjugation scalariform; 
tubes formed by the male gametangia; receptive gametangia inflated to 
58-7314; gametangia separated by much longer sterile cells; zygospores 
ovoid, 45-53 /4 x 75-90; median wall golden yellow, coarsely punctate. 
(Pl. XXXIV, Fig. 4.) 

Finnish Lapland; China, Tsingtao (Li Coll.); Manchuria. 

189. SPIROGYRA PUNCTIFORMIs Transeau 1914. Amer. Jour. Bot. 

1, p. 294. 
Vegetative cells 27-30 x 120-390, with plane end walls; 1 or 2 

chromatophores, making 3 to 6 turns; conjugation scalariform; con- 
jugating tubes usually produced by the male gametangia; fertile cells 
in pairs or singly between vegetative cells, inflated to 45-50”; zygo- 
spores ovoid, 40-48 x 60-110"; median spore wall yellow, punctate. 
(Pl. XXXIV, Figs. 5-6.) 

United States: Iowa; Illinois. 

190. SPIROGYRA REFLEXA Transeau 1915. Ohio Jour. Sci. 16, p. 28. 
Vegetative cells 30-44 x 120-300, with plane end walls; 1 chro- 

matophore, making 3 to 8 turns; conjugation scalariform; tubes formed 
by the male gametangia; fertile cells inflated or enlarged and strongly 
reflexed, single or in groups of 2 or 4; zygospores and aplanospores 
ellipsoid, 44-644 x 90-150; median spore wall yellow-brown, smooth. 
(Pl. XXXIV, Figs. 7-8.) 

United States: Illinois; Michigan; Indiana; Mississippi. 

191. SPIROGYRA MICROPUNCTATA Transeau 1915. Ohio Jour. Sci. 
16, p. 27. 

Vegetative cells 30-364 x 120-300, with plane end walls; 1 chro- 
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matophore, making 3 to 7 turns; conjugation scalariform; conjugating 
tubes formed almost wholly by the male gametangia; fertile cells in 
groups of 2 or 4, rarely continuous, inflated on the inner side to 504; 
zygospores ellipsoid, 37-42" x 57-100; median spore wall yellow, 
minutely punctate. (Pl. XXXIV, Fig. 9.) 

United States: Wisconsin (Prescott Coll.); Illinois; Arkansas (Couch 
Coll.). 

192. SPIROGYRA CORRUGATA Transeau 1934. Trans. Amer. Micros. 
Sac. 93.410, 220: 

Vegetative cells (30-)32-36(-40) « x 140-280(-400) », with plane 
end walls; 1 to 3 chromatophores, making 2 to 4 turns; conjugation 
scalariform; tubes formed by the male gametangia, usually long and 
broad; fertile cells solitary or in pairs (rarely in series) between vege- 
tative cells, shortened and inflated to 40-60; zygospores ovoid, 42-60 »- 
x 80-120; median spore wall of 2 layers, outer thin, coarsely and irreg- 
ularly corrugate; inner yellow or brownish-yellow, finely reticulate. 
(Pl. XXXIV, Figs. 10-11.) 

United States: Illinois; Mississippi; Alabama (Thut Coll.); Tennessee 
(Bold Coll.); Oklahoma (Taft Coll.); West Virginia (Hamblin Coll.). 

China, Szechwan (Jao Coll.). 

193. SPIROGYRA RUGULOSA Ivanof 1902. From Bot. Zentralbl. 93, 
p. 353.1903. Teodoresco. Bot. Zent. Beh. 21, p. 192, 
Figs. 81-87. 1907. 

Vegetative cells 47-574 x 100-350, with plane end walls; 1 chro- 
matophore, making 3 to 11 turns; conjugation scalariform; tubes formed 
by male gametangia; fertile cells shortened, inflated on the conjugating 
side; zygospores ellipsoid or ovoid, 45-52 x 102-127; median spore 
wall yellow-brown, finely punctate. (Pl. XXXIV, Fig. 14.) 

United States: Illinois, Charleston, in an old prairie pond. 

Russia, Bologoe; Rumania, Chita. 

194. SPIROGYRA WABASHENSIS Tiffany 1927. Bot. Gaz. 83, p. 202, 
Pl. o, Fig. 1. 

Vegetative cells 40-50 x 120-400, with plane end walls; 2 to 4 
chromatophores, making .5 to 4.5 turns; conjugation scalariform; tubes 
formed by the male gametangia; fertile cells inflated, single or in groups 
of 2, alternating with vegetative cells; zygospores ellipsoid, 56-76 x 
110-150/4; median spore wall yellow, areolate. (Pl. XXXIV, Fig. 13.) 

United States: Illinois, Brownsville. 

195. SPIROGYRA CoNsPicuA Gay 1884. Essai d’une monographie 
locale des Conjuguées, p. gt, Pl. 4, Fig. 5. 
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Vegetative cells about 454 x 45-135, with plane end walls; 5 chro- 
matophores, making .5 to 1.5 turns; conjugation scalariform; tubes 
formed by the male gametangia; fertile cells inflated; zygospores ovoid, 
about 55/4 x 82; median spore wall brown, smooth. 

France, Montpellier. 

196. SPIROGYRA VISENDA Transeau 1944. Ohio Jour. Sci. 44, p. 243. 
Vegetative cells 40-45“ x 130-300, with plane end walls; 1 narrow 

chromatophore, making 4 to g turns in the cell; conjugation scalariform, 
with broad tubes formed wholly by the male gametangia; receptive 
gametangia inflated to 60-80; zygospores ellipsoid, sometimes ovoid, 
35-65 X 92-124; median spore wall yellow, smooth. (Pl. XXXIV, 
Fig. 15.) 

United States: Mississippi, Columbus, April 14, 1935. 

Both gametangia are reflexed, and the conjugating pairs are separated 
by much longer vegetative cells. 

197. SprrocyRA HUNGARICA Langer 1932. Folia Crypt. 1, p. 1070, 
Figs. 1-8. 

Vegetative cells 53-56 x 150-400, with plane end walls; 1 chro- 
matophore, making 6 to 10 turns in the cell; conjugation scalariform; 
tubes obconical, formed wholly by the male gametangia; receptive gam- 
etangia slightly inflated on the conjugating side; zygospores ellipsoid, 
45-53/4 xX 120-148"; median spore wall smooth, yellow-brown. (PI. 
XXXIV, Fig. 12.) 

Hungary, Sopron. 

SPECIES WITH SEMIREPLICATE END WALLS 

198. SPIROGYRA NARCISSIANA Transeau 1914. Amer. Jour. Bot. 1, 
p. 290, Pl. 25, Figs. 4-6. 

Vegetative cells 12-14" x 200-400, with semireplicate end walls; 
1 chromatophore, making 2 to 5 turns; zygospores unknown; sporif- 
erous cells inflated toward the middle up to 25-53; aplanospores ellip- 
soid to ovoid, 23-30 x 50-1204; median spore wall yellow, smooth. 
(Pl. XXXV, Figs. 1-3.) 

United States: Illinois, Charleston (above dam in small stream north 
of golf links), September, 1912. 

The end walls of the cells of this and the next species are unique and 
under the microscope look like an end view of a partly open transom, It 
was found in this same stream in September in 2 subsequent years but was 
not found in any other nearby streams, although many collections were 
made and analyzed. 



SPIROGYRA 203 

199. SPIROGYRA UNDULISEPTA Randhawa 1938. Proc. Indian Acad. 
Sere Sip 352: 

Vegetative cells 13-184 x 96-154 with semireplicate end walls; 1 
chromatophore, making 3 to 5 turns; conjugation scalariform; tubes 
formed by both gametangia; receptive gametangia inflated in the mid- 
dle up to 30-42; zygospores ellipsoid, 20-30 u x 40-534; median spore 
wall yellow-brown, with an undulate outer surface. (Pl. XXXV, Fig. 4.) 

India, Fyzabad, Upper Punjab, February 8, 1937. 

SPECIES WITH REPLICATE END WALLS 

200. SPIROGYRA TENUISSIMA (Hassall) Kutzing 1849. Species Al- 
garum, p. 437. 

Vegetative cells 8-13 4 x 40-250, with replicate end walls; 1 chro- 
matophore, making 3 to 6 turns; conjugation lateral and scalariform; 
tubes formed by both cells; fertile cells greatly inflated or enlarged 
toward the middle; zygospores and aplanospores ellipsoid, 25-32 x 
40-704; median spore wall yellow, smooth. (Pl. XXXV, Figs. 5-6.) 

United States: Abundant in the eastern half in early spring. 

Canada; Europe; Asia; South America; Africa; Australia; New Zealand. 

Highly variable in dimensions within the above limits, also in the 
angles formed by laterally conjugating cells. Several species and varieties 
have been described which are not listed here. If these variants are recog- 
nized, many more can be separated on equally good grounds. The same 
statement holds for the next species, S. inflata. 

Found hybridizing with S. weber: at Belding, Michigan. Spores in cells 
of S. weber: filaments were ovoid, in the S. tenuissima filaments, ellipsoid. 

201. SprrocyrA INFLATA (Vaucher) Kiutzing 1843. Phycologia 
Generalis, p. 279. 

Vegetative cells 15-20¢ x 45-230/, with replicate end walls; 1 chro- 
matophore, making 2.5 to 6 turns; conjugation lateral and scalariform; 
tubes formed by both gametangia; fertile cells inflated to 35-48 4; zygo- 
spores and aplanospores ellipsoid, 27-364 x 50-76; median spore wall 
yellow, smooth. (Pl. XXXV, Figs. 7-8.) 

United States: From Minnesota and Louisiana eastward to the Atlantic 
coast. 

Southern and eastern Canada; Europe; Asia; Africa. 

202. SPIROGYRA CYLINDRIcA Czurda 1932. Sésswasserflora Mittel- 
europa. 9, p. 150. 

Vegetative cells 13-16 x 140-350, with replicate end walls; 1 
chromatophore, making 2.5 to 6 turns in the cell; conjugation lateral 
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and scalariform; tubes formed almost wholly by the male gametangia; 
fertile cells inflated toward the center to 29-42; zygospores ellipsoid, 
22-32 X 50-71/'; median spore wall yellow-brown, smooth. (PI. 
XXXV, Figs. g-10.) 

Austria; Czechoslovakia; China, Szechwan; South Africa. 

Neither the description nor the figure of S. austriaca Czurda 1932 
clearly separates it from this species. 

203. SPIROGYRA PSEUDOSPREEIANA Jao 1935. Sinensia. 6, p. 608. 

Vegetative cells 16-19 x 140-210p, with replicate end walls; 1 
chromatophore, making 2.5 to 8 turns in the cell; conjugation scalar- 
iform; tubes formed by the male gametangia; fertile cells inflated 
toward the middle up to 39p, especially on the conjugating side; zygo- 
spores ellipsoid, 27-35" x 45-64"; median spore wall yellow-brown, 
smooth. (Pl. XXXV, Fig. 11.) 

China, Szechwan, December, 1933. 

204. SPIROGYRA PASCHERIANA Czurda 1932. Sésswasserflora Mittel- 
europa. 9, p. 150. 

Vegetative cells 18-21 x 120-170, with replicate end walls; 1 
chromatophore; conjugation lateral and scalariform; tubes formed 
mostly by the male gametangia; fertile cells more or less cylindrically 
inflated, up to 60; zygospores ellipsoid, 45-50“ x 80-954; median wall 
yellow-brown, smooth, with distinct suture. (Pl. XXXV, Figs. 12-13.) 

United States: Minnesota, Grand Marais (Nichols Coll.), June, 1936. 

Czechoslovakia, Prague. 

205. SPIROGYRA HOPEIENSIS Jao 1935. Sinensia. 6, p. 608. 

Vegetative cells 26-29" x 154-400, with replicate end walls; 1 
chromatophore, making 2 to 6 turns in the cell; conjugation scalar- 
iform; tubes formed by the male gametangia; fertile cells inflated on 
the conjugating side up to 55/4; zygospores ellipsoid, 32-48 « x 61-964; 
median spore wall smooth, yellow. (Pl. XXXV, Fig. 17.) 

China, Hopei and Szechwan; in the former province in June, in the 
latter in December. 

206. SprroGyRA FARLOW1I Transeau 1915. Ohio Jour. Sci. 16, p. 29. 
Phycoth. Bor.-Amer., No. 362. 

Vegetative cells 24-30 x 70-400, with replicate end walls; 1 
chromatophore, making 2.5 to 6 turns; conjugation scalariform and 
lateral; tubes formed by both cells; fertile cells inflated to 39-60"; zygo- 
spores and aplanospores ellipsoid, ends more or less pointed, 32-45 # x 
48-96; median spore wall yellow, smooth. (PI. I, Fig. 3.) 
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United States: Iowa; Michigan; Kentucky; Indiana; Ohio; New Hamp- 
shire; Massachusetts. 

China, several provinces (Li Coll. and Jao Coll.). 
Named for W. G. Farlow, Harvard University, founder of the Farlow 

Herbarium and Library. 

207. SPIROGYRA WEBERI Kutzing 1843. Phycologia Generalis, p. 279. 
Vegetative cells 19-30 x 80-480), with replicate end walls; 1 chro- 

matophore, making 3 to 6.5 turns; fertile cells usually slightly enlarged; 
conjugation scalariform; tubes formed by both cells; zygospores ovoid 
to cylindric-ovoid, 21-30 x 30-96; median spore wall yellow, smooth; 
aplanospores similar. (Pl. XXXV, Fig. 14.) 

United States: Generally distributed in the eastern half, but not com- 
mon; also in Colorado. 

Widely distributed in Europe, China, Java. 
Found hybridizing with S. tenuissima at Belding, Michigan (Ackley 

Coll.). 
208. SPIROGYRA SEMIORNATA Jao 1935. Sinensia. 6, p. 604, Pl. 9, 

Figs. 97-98. 
Vegetative cells 27-32 » x 96-245, with replicate end walls; 1 chro- 

matophore, making 2 to 6 turns in the cell; reproduction usually by 
zygospores, rarely by aplanospores; conjugation lateral and scalariform; 
tubes formed by both gametangia; fertile cells enlarged; zygospores 
ovoid, 35-46" x 61-106; aplanospores subglobose to ovoid, 32-38 
X 35-51; median spore wall yellow-brown, smooth. (Pl. XXXV, Figs. 
15-16.) 

China, Szechwan, November to January. 

209. SPIROGYRA NYCTIGAMA Transeau 1938. Amer. Jour. Bot. 25, 
p- 525, Fig. 11. 

Vegetative cells 34-38 x 72-180, with replicate end walls; 1 chro- 
matophore, making 2 to 5 turns; conjugation scalariform; tubes formed 
by both gametangia; receptive gametangia inflated to 65; zygospores 
ellipsoid, 47-54 x 80-98; median wall yellow-brown, smooth. (PI. 
XXXV, Fig. 18.) 

South Africa, Cape Town (Stephens Coll.). 

210. SPIROGYRA GREVILLEANA (Hassall) Kiitzing 1849. Species Al- 
garum, p. 438. 

Vegetative cells 22-33 ¢ x 60-325, with replicate end walls; 1 chro- 
matophore, in some cells 2, making 4 to 9 turns; conjugation scalar- 
iform and lateral; tubes formed largely by the male gametangia; fertile 
cells fusiform-inflated to 36-434; zygospores ovoid, 30-37" x 60-9op; 
median spore wall yellow, smooth. (Pl. XXXV, Figs. 19-20.) 
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United States: Iowa and Missouri eastward to New Jersey. 

Europe; Australia; China. 

This includes the variant described by Czurda (1930) as S. grevilleana 
(Hassall) Czurda. 

211. SPIROGYRA CHUNIAE Jao 1935. Sinensia. 6, p. 609, Pl. 10, 
Fig. 105. 

Vegetative cells 28-39 x 67-130), with replicate end walls; 1 chro- 
matophore, in some cells 2, making 2 to 5.5 turns in the cell; fertile cells 
inflated; reaching a diameter of 80; conjugation scalariform; tubes 
very short, sometimes formed only by the male gametangia; zygospores 
ellipsoid with pointed ends, 35-43 x 70-1194; median spore wall yel- 
low, smooth. (Pl. XXXVI, Fig. 1.) 

China, Chungking. 

212. SPIROGYRA INCRASSATA Czurda 1930. Beth. Bot. Zentralbl. 
47, p. 38, Fig. 10. 

Vegetative cells 26-30 x 200-250, with replicate end walls; (1-) 
2 chromatophores; conjugation lateral and scalariform; tubes formed 
by both cells; fertile cells greatly inflated toward the middle; zygo- 
spores ellipsoid, 42-52 x 110; median spore wall yellow-brown, irreg- 
ularly punctate, and inwardly channeled. (PI. XXXVI, Figs. 2-4.) 

Germany, Berlin. 

213. Sprrocyra RuGosA (Transeau) Czurda 1932. Sésswasserflora 
Mitteleuropa. 9, p. 156. Amer. Jour. Bot. 1, p. 291. 1914. 
Phycoth. Bor.-Amer., No. 456 (as S. tenuissima var. 
rugosa). 

Vegetative cells 10-134 x 50-210, with replicate end walls; 1 chro- 
matophore, making 2 to 6 turns; conjugation lateral and scalariform; 
tubes formed by both gametangia; fertile cells greatly inflated toward 
the middle; zygospores ellipsoid, 28-324 x 55-66”; median spore wall 
yellow-brown, minutely scrobiculate. 

United States: Iowa; Illinois; Massachusetts; Rhode Island; New Jersey. 

214. SpmRoGYRA FOVEOLATA (Skuja) Czurda 1932. Sésswasserflora 
Mitteleuropa. 9, p. 157. Skuja. Acta Horti Bot. Univ. 
Latviensis. 3, p. 107. 1928. Not S. inflata var. foveolata 
Transeau 1914 (see No. 216). 

Vegetative cells 11-164 x go-250, with replicate end walls; 1 chro- 
matophore, making 3 to 10 turns in the cell; conjugation usually lateral, 
sometimes scalariform, with the tubes formed mostly by the male gam- 
etangia; fertile gametangia inflated to 30-45» toward the middle; zygo- 
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spores ellipsoid, 20-31 4 x 43-924; median spore wall reticulate, yellow- 
brown. (Pl. XXXVI, Fig. 5.) 

United States: Arkansas (G. C. Couch Coll.); Minnesota near Grand 
Marais (Nichols Coll.). 

Latvia; China, Szechwan (Jao Coll.); India (Randhawa Coll.). 

Perhaps S. tandae Randhawa should be included here, though slightly 
larger than the type. 

215. SPIROGYRA KUUSAMOENSIS Hirn 1895. Acta Soc. pro Fauna et 
Flora Fennica. 11, p. 11, Fig. 4. 

Vegetative cells 13-174 x go-135, with replicate end walls; 1 chro- 
matophore; conjugation lateral and scalariform; tubes formed by both 
gametangia; fertile cells greatly enlarged toward the middle; zygo- 
spores ellipsoid, 23-33 x 45-75/4; median spore wall yellow, finely 
punctate. (Pl. XXXVI, Fig. 7.) 

Finland; India, Bombay. 

216. SPIROGYRA DISCRETA Transeau 1934. Ohio Jour. Sci. 34, 
p- 420. Amer. Jour. Bot. 1, p. 291. 1914 (as S. inflata 
var. foveolata). 

Vegetative cells 16-20 x 50-220, with replicate end walls; 1 chro- 
matophore, making 3 to 6 turns in the cell; conjugation lateral and 
scalariform; tubes formed by both gametangia; fertile cells greatly 
inflated toward the middle; zygospores ellipsoid, 28-36 x 50-751; 
median spore wall scrobiculate, yellow. (Pl. XXXVI, Fig. 6.) 

United States: Illinois, Casey and Charleston. 

China (Li Coll.). 

217. SPIROGYRA AMPLECTENS Skuja 1937. Symbolae Sinicae. 1, 
p. 85, Figs. g-11. 

Vegetative cells 15-20 x 60-200, with replicate end walls; 1 chro- 
matophore; conjugation lateral; receptive gametangia cylindrically in- 
flated to 30-50/4; zygospores ellipsoid, 32-40 x 53-73; outer spore 
wall thick, hyaline, inwardly scrobiculate-punctate; median wall thick, 
yellow-brown, outwardly reticulate, inwardly scrobiculate-punctate; in- 
ner wall thin, hyaline and externally rugose. (Pl. XXXVI, Figs. 8-9.) 

China, Yungning, Tschescha Pass, altitude 12,000 feet, July 25, 1915. 

This species is very near S. discreta but differs in the cylindrically in- 
flated fertile cells and the elaborately ornamented spore walls. 

218. SPIROGYRA GROENLANDICA Rosenvinge 1883. Ofvers. Kgl. Vet- 
Akad. Férhandl. Stockholm, 1883, No. 8, p. 37, Pl. 8, 
Figs. I-11. 

Vegetative cells 18-24 x 360-600, with replicate end walls; 1 
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chromatophore, making 3 to 8 turns in the cell; reproduction by zygo- 
spores and aplanospores; conjugation lateral and scalariform; tubes 
formed by both gametangia; receptive gametangia more or less cylin- 
drically inflated up to 51 toward the middle; zygospores ellipsoid to 
cylindric-ellipsoid, 34-48 x 100-130”; median wall smooth, chestnut 
brown; aplanospores similar, 34-44 x 60-gop. (Pl. XXXVI, Figs. 
10-13.) 

United States: Several localities near Boston, Massachusetts (Bullard 
Coll.); Illinois, Coles County near Lerna. 

Original collection from Disko, Greenland, August 7, 1871, by T. M. 
Fries. Identity of American material verified by Rosenvinge. Cell walls of 
this species are unusually light-refractive and appear brighter and better 
defined than those of other species of the genus—probably due to a larger 
proportion of cellulose in the walls. 

219. SPIROGYRA QUADRATA (Hassall) Petit 1874. Bull. soc. bot. de 
France. 21, p. 41, Pl. 1, Fig. 2. 

Vegetative cells 24-30" x 70-300), with replicate end walls; 1 chro- 
matophore, making 1.5 to 6 turns in the cell; reproduction by zygo- 
spores and aplanospores; conjugation scalariform and lateral; tubes 
formed by both gametangia; receptive gametangia cylindrically inflated 
toward the middle up to 60; zygospores ellipsoid to cylindric-ellipsoid, 
33-444 x 50-824; median wall smooth, brown; aplanospores similar 
but smaller. (Pl. XXXVI, Figs. 14-16.) 

United States: All states from Iowa to Massachusetts. 

Widely distributed in Europe, and in northern and southern China. 

The form with 2 chromatophores in most cells (var. bifasciata Kirchner 
1878) has been found in Illinois, also in Clark County, Kentucky (MclInteer 
Coll.). 

220. SPIROGYRA FRITSCHIANA Czurda 1932. Séisswasserflora Mittel- 
europa. 9, p. 156. Trans. Roy. Soc. S. Africa. 18, p. 50, 
Fig. 14A-B (as S. protecta var. inflata). 

Vegetative cells 17-24» x 80-260), with replicate end walls; 1 chro- 
matophore; conjugation lateral and scalariform; tubes formed by both 
gametangia; fertile cells inflated toward the middle; zygospores ellip- 
soid, 35-40/ x 55-64; median spore wall brown, coarsely punctate. 
(Pl. XXXVI, Figs. 19-20.) 

South Africa, Kimberley. 

221. SprRoGyRA GOETZEI Schmidle 1902. Engler’s Bot. Jahrb. 30, 
p. 251, Pl. 4, Fig. 8. 

Vegetative cells 22-25 x 160-320, with replicate end walls; 1 
chromatophore, making 4 to g turns in the cell; conjugation scalar- 
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iform; tubes formed by both gametangia; fertile cells shortened and 
enlarged to 32; zygospores ellipsoid, 28-31 » x 42-62; median spore 
wall punctate to reticulate-punctate, brown. (Pl. XXXVI, Fig. 21.) 

United States: Massachusetts, Wellfleet (Bullard Coll.). 

Africa, Langenburg, Lake Nyassa. 

In the original collection attached and forming long masses in flowing 
water. 

222. SPIROGYRA DENTIRETICULATA Jao 1935. Sinensia. 6, p. 611, 
Pl. ro, Figs. 114-15. 

Vegetative cells 18-26 x 118-250, with replicate end walls; 1 
chromatophore, making 2 to 7 turns; conjugation scalariform; tubes 
formed by both gametangia; zygospores ellipsoid, 29-41. x 42-80); 
median spore wall reticulate, with minute spines at the intersections of 

the network, yellow at maturity. (Pl. XXXVI, Figs. 17-18.) 
United States: Tennessee, Rutherford County (Bold Coll.). 

China, Szechwan, December and January. 

223. SPIROGYRA LAMBERTIANA Transeau 1934. Trans. Amer. Micros. 
Soc. 593, p. 225, Pl. 21, Fig. 60. 

Vegetative cells 24-30). x 120-300, with replicate end walls; 1 
chromatophore, making 3.5 to 7 turns in the cell; conjugation lateral 
and scalariform; tubes formed by both gametangia; fertile cells fusi- 
form, inflated to 58-65(-78); zygospores ellipsoid, 34-43" x 72-901; 
median spore wall of 2 layers; outer, thin, yellow, wrinkled; inner, 
thick, yellow, or yellow-brown, reticulate. (Pl. XXXVI, Fig. 1.) 

United States: Maine; Massachusetts. 

India, Fyzabad, February, 1938. 

See also Number 262. 

224. SPIROGYRA MICROGRANULATA Jao 1935. Sinensia. 6, p. 612, 
Pl. 10, Figs. 112-13. 

Vegetative cells 16-19 x 154-420”, with replicate end walls; 1 
chromatophore, making 4.5 to 8 turns in the cell, conjugation scalar- 
iform; tubes formed by both gametangia; receptive gametangia en- 
larged; zygospores ovoid, 24-36 x 51-77, with a double colorless 
outer wall, of which the inner layer is wrinkled; median wall granulate 
to verrucose, yellow-brown at maturity. (Pl. XXXVII, Figs. 2-3.) 

China, Szechwan. 

225. SPIROGYRA LAXISTRATA Jao 1935. Sinensia. 6, p. 611, Pl. 10, 
Pign art, 

Vegetative cells 18-20 x 112-147, with replicate end walls; 1 
chromatophore, making 2.5 to 4 turns; conjugation scalariform; tubes 
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formed by the male gametangia; fertile cells cylindrically inflated to- 
ward the middle; zygospores ovoid, 35-38). x 45-48; median spore 
wall double, of which the outer layer is thick, smooth, and yellow; the 
inner, coarsely areolate, yellow-brown at maturity. (Pl. XXXVH, 
Fig. 13.) 

China, Szechwan, December 27, 1933. 

See also Number 262. 

226. SPIROGYRA SPREEIANA Rabenhorst 1863. Die Algen Sachsens, 
No. 988. 

Vegetative cells 18-24 x 140-600, with replicate end walls; 1 
chromatophore, making 1.5 to 4 turns; conjugation scalariform and 
lateral; tubes formed mostly by the male gametangia; fertile cells not 
shortened, enlarged and inflated toward the middle to 30-42; zygo- 
spores and aplanospores ellipsoid, 30-364 x 55-100; median spore wall 
yellow, smooth. (Pl. XXXVII, Figs. 4-6.) 

United States: Texas; Iowa; Michigan; Tennessee; eastward to Massa- 
chusetts; Washington. 

Europe, Germany to Finland and Rumania; South Africa. 
Original collection by Th. Spree near Boekhorst, Holland, in 1860. 

Czurda gives diameter of vegetative cells as 16-184, which measurements 
would exclude the original material. 

227. SPIROGYRA TSINGTAOENSIS Li 1936. Bull. Fan Mem. Inst. Biol. 
7, p. 61, Pl. 1, Figs. 3-4. 

Vegetative cells 20-254 x 54-80", with replicate end walls; 1 chro- 
matophore, making .5 to 2 turns in the cell; conjugation scalariform 
and lateral; tubes formed by the male gametangia; fertile cells inflated 
up to 35 and shortened; zygospores ellipsoid with rounded ends, 
24-28 4 x 46-52; median spore wall smooth, yellow. (Pl. XXXVII, 
Fig. 7.) 

China, Tsingtao, May, 1935. 

228. SprrocyRA ARTA Jao 1935. Sinensia. 6, p. 602, Pl. 8, Fig. 93. 
Vegetative cells 16-18 x 105-350, with replicate end walls; 1 

chromatophore, making 3-8 turns in the cell; conjugation scalariform; 
tubes formed by both gametangia; fertile cells enlarged, rarely inflated; 
zygospores ellipsoid to cylindric-ellipsoid, 22-26(-32) » x 51-103; me- 
dian spore wall yellow, smooth. (Pl. XXXVII, Fig. 8.) 

China, Szechwan, December and January, 1933-34. 

229. SprROGYRA TUMIDA Jao 1935. Sinensia. 6, p. 602, Pl. 9, Fig. 96. 
Vegetative cells 16-19» x 85-175, with replicate end walls; 1 chro- 

matophore, making 3 to g turns in the cell; conjugation scalariform; 

es 



SPIROGYRA 211 

tubes formed by both gametangia; sterile cells more or less cylindrically 
inflated up to 45/4; fertile cells enlarged; zygospores ellipsoid, 25-35». x 
48-864; median spore wall smooth, yellow at maturity. (Pl. XXXVII, 
Fig. 9.) 

China, Szechwan, November to January, 1933-34. 

230. SPIROGYRA CROASDALEAE Blum 1943. Amer. Jour. Bot. 39, 
p. 783, Figs. 6-8. 

Vegetative cells 17-254 x 120-300, with replicate end walls; 1 
chromatophore, making 4 to 8 turns in the cell; conjugation scalar- 
iform; tubes formed by the male gametangia; fertile cells much inflated 
on the conjugating side; zygospores ellipsoid, 26-33 4 x 46-624; median 
wall yellow, smooth. (Pl. XXXVII, Fig. 14.) 

United States: Massachusetts, Naushon Island, July 20, 1942. 

231. SPIROGYRA LAMELLOSA Jao 1935. Simensia. 6, p. 605, Pl. 9, 
Fig. gg. 

Vegetative cells 29-32 x 188-280, with replicate end walls; 1 
chromatophore, making 4 to 6 turns in the cell; conjugation scalar- 
iform; tubes narrow and long (32-96+), formed by both gametangia; 
fertile cells cylindric or enlarged; zygospores ellipsoid to cylindric- 
ellipsoid, 32-42 x 80-102; outer wall colorless, lamellate, 3-4 in 
thickness; median wall smooth, yellow at maturity. (Pl. XXXVIJI, 
Fig. 16.) 

China, Szechwan, December, 1933. 

The conjugating tubes are similar to those of Numbers 243, 245, and 
264. 

232. Sprrocyra LAXxA Kutzing 1849. Species Algarum, p. 438. 
Tabulae phycologicae. 5, Pl. 30, Fig. 5. 

Vegetative cells 30-36 x 120-320, with replicate end walls; 1 
chromatophore, making 3 to 5 turns; conjugation lateral and scalar- 
iform; tubes formed by both gametangia; fertile cells cylindric; zygo- 
spores ellipsoid, with more or less pointed ends, 30-33" x 60-82; me- 
dian spore wall yellow, smooth. 

United States: Iowa; Michigan; Indiana. 

Nova Scotia (Hughes Coll.); Europe. 

233. SPIROGYRA TJIBODENSIS Faber 1912. Ann. Jard. Bot. Buiten- 
zorg. 26, p. 265. 

Vegetative cells 45-50 x 80-130/, with replicate end walls; 1 chro- 
matophore, making about 4 turns; reproduction by zygospores and 
aplanospores; conjugation scalariform; tubes formed by both gam- 
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etangia; fertile cells cylindric; zygospores ellipsoid, 32-35" x 37-42; 
median wall brown; aplanospores, 30-34 /4 x 35-40/, similar. 

Java, Tjibodas. 

234. SPIROGYRA ARTICULATA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 226, Pl. 22, Figs. 67-69. 

Vegetative cells 24-28 x 360-600, with replicate end walls; 1 
chromatophore, making 3 to 8 turns in the cell; zygospores unknown; 
reproducing by ellipsoid aplanospores, 36-404 x 60-884; median spore 
wall yellow, smooth; sporangia cylindric, enlarged or slightly inflated, 
sometimes straight, often bowed or bent toward the middle. (PI. 
XXXVII, Fig. 10.) 

United States: Mississippi, Columbus; Indiana, Vigo County (Ben 
Smith Coll.). 

235. SprrocyRA LATVIENSIs (Skuja) Czurda 1932. Séisswasserflora 
Mitteleuropa. 9, p. 147. Skuja. Acta Horti Bot. Univ. 
Latviensis. 3, p. 109. 1928 (as S. protecta forma). Also 
described as S. petitiana Transeau 1934. 

Vegetative cells 20-25 x 100-250, with replicate end walls; 1 
chromatophore, making 3 to 5.5 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells inflated to 30-40»; 
zygospores ovoid to cylindric-ovoid, 29-39 x 75-115"; outer hyaline 
spore wall of 2 layers, of which the outer is thin; the inner, thick, ver- 
rucose, with short, pointed elevations; median wall smooth, yellow- 

brown. 
United States: Minnesota; New York (Blum Coll.); Massachusetts 

(Bullard Coll.). 
Latvia. 

236. SPIROGYRA VENUSTA Jao 1935. Sinensia. 6, p. 614, Pl. 10, Figs. 
118-19. 

Vegetative cells 25-27 x 175-350, with replicate end walls; 1 
chromatophore, making 3 to 6 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; sterile cells inflated at the 
ends; fertile cells cylindric or enlarged; zygospores cylindric-ellipsoid, 
26-32 x 67-84; outer spore wall of 2 layers, of which the inner is 
colorless, strongly scrobiculate; median spore wall smooth and yellow. 
(Pl. XXXVI, Figs. 17-18.) 

China, Szechwan, December 27, 1934. 

237. SpIROGYRA PROTECTA Wood 1872. Smithson. Contribu. Knowl- 
edge. 19, p. 165, Pl. 14, Fig. 3. Cleve. Nova Acta Reg. 
Soc. Sci. Upsali. Ser. 3, 6, p. 26. 1868 (as S. calospora 
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forma gracilior). Czurda. Siisswasserflora Mitteleuropa. 
9, p- 147 (as S. calospora Cleve). 

Vegetative cells 28-34 « x 120-425, with replicate end walls; 1, 
rarely 2, chromatophores, making 2 to 6 turns; reproduction by zygo- 
spores and aplanospores; conjugation scalariform; tubes formed by 
both gametangia; receptive gametangia cylindric or enlarged; zygo- 
spores ovoid, 30-38 x 66-gom; outer spore wall of 2 layers, of which 
the inner is thick, scrobiculate; median spore wall yellow, smooth; 
aplanospores similar but smaller. (Pl. XXXVI, Fig. 19.) 

United States: Common throughout the eastern half. 

Europe, recorded from France to Finland and the Ukraine. 

Bessey in 1884 reported conjugation between S. protecta and S. majus- 
cula in both directions. Spore forms corresponded to those of the female 
filament. Under the name S. calospora Cleve described 2 different forms; 
the first, and larger, had 1 to 3 chromatophores and a yellow, scrobiculate 
median spore wall. Wood published an accurate description in 1872. 

238. SPIROGYRA CLEVEANA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 226. Jao. Sinensia. 6, p. 614, Pl. 11, Fig. 120. 

Vegetative cells 34-40“ x 140-465, with replicate end walls; 1, 
rarely 2, chromatophores, making 3 to 6 turns in the cell; conjugation 
scalariform; tubes formed by both gametangia; sterile cells often greatly 
inflated; fertile cells cylindric or enlarged; zygospores ovoid to cylin- 
dric-ovoid, 34-50 x 70-125; outer spore wall hyaline, of 2 layers, 
of which the inner is thick and coarsely scrobiculate; median spore wall 
smooth, yellow. (Pl. XXXVIII, Fig. 1.) 

United States: Common in the eastern half. 

China, Szechwan; probably includes the larger forms of S. calospora 
(Cleve) in Europe. 

239. SPIROGYRA DENTICULATA Transeau 1934. Trans. Amer. Micros. 
Soc. 53, p. 226. 

Vegetative cells 42-56 x 160-400, with replicate end walls; 1, 
rarely 2, chromatophores, making 3 to 6 turns; conjugation scalariform; 
tubes formed by both gametangia; fertile cells cylindric or enlarged; 
sterile cells sometimes inflated; zygospores ovoid, 45-60" x 76-1304; 
outer hyaline spore wall of 2 layers; the outer thin, smooth; the inner, 
thick, scrobiculate; median spore wall yellow, smooth. (Pl. XXXVII, 
Fig. 15.) 

United States: Mississippi; Illinois; Indiana; Ohio; Massachusetts. 

240. SPIROGYRA AREOLATA Lagerheim 1883. Ofvers. Kgl. Vet-Akad. 
Forhandl. Stockholm. 40 (2), p. 56, Pl. 1, Figs. 18-20. 

Vegetative cells 30-36 x 120-600, with replicate end walls; 1 or 
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2 chromatophores, making 3 to 9 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated up to 67; zygospores 
ovoid to ovoid-globose, 40-57 4 x 60-1034; outer spore wall of 2 layers, 
of which the inner is hyaline, scrobiculate; median spore wall yellow- 
brown, smooth. (Pl. XXXVIII, Fig. 2.) 

United States: Illinois; Ohio; Maine. 

Latvia; Germany. 

241. SprroGyRA TOLOSANA Comere 1899. Bull. soc. bot. de France. 
46, p. 168, Pl. 3, Figs. 1-3. 

Vegetative cells 28-30 x 225-300, with replicate end walls; 2 
chromatophores, making 3.5 to 4 turns; conjugation lateral; fertile cells 
cylindric or enlarged and shortened; zygospores cylindric-ovoid, with 
ends more or less truncate when filling the gametangium, 26-29 x 
95-1084; median wall yellow-brown, smooth. (Pl. XXXVIII, Fig. 3.) 

United States: Indiana, Clay and Vigo Counties (Ben Smith Coll.). 

France, Toulouse. 

Approaches S. hassallii, differs in having smaller ovoid spores. 

242. SPIROGYRA HASSALLII (Jenner) Petit 1880. Les Spirogyres 
des environs de Paris, p. 13, Pl. 2, Figs. 6-8. 

Vegetative cells 26-33 x 100-250, with replicate end walls; 2 
chromatophores, making 1.5 to 5 turns; conjugation lateral and scalar- 
iform; fertile cells fusiform, inflated to 504; tubes formed by both 
gametangia; zygospores ellipsoid, 39-48 » x 58-136; median spore wall 
yellow, smooth. (Pl. XXXVIII, Fig. 4.) 

United States: Colorado; North Dakota; Iowa; Illinois; to the New 
England states. 

Widely distributed in Europe and eastern Asia. 

243. Sprrocyra Harticu Kiitzing 1855. Tabulae phycologicae. 5, 

P- 33- 
Vegetative cells about 45 x 500-675, with replicate end walls; 2 

chromatophores, making 2 turns; conjugation lateral and scalariform; 
tubes formed by both gametangia, longer than usual; and in lateral 
conjugation the tube primordia arise 4 to 5 from the end walls; recep- 
tive gametangia enlarged or slightly inflated at the middle; zygospores 
ovoid, 45-50 x 80-105; median spore wall smooth. (PI. XXXVIII, 
Figs. 5-6.) 

Germany. 

The dimensions of the spores are inferred from the figures published. 
The other characteristics are so striking that although the description is not 
complete the alga can be identified when collected. See also Number 245, 
S. proavita Langer, and Number 264, S. crassispina Jao. 

i 
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244. SPIROGYRA GRATIANA Transeau 1938. Amer. Jour. Bot. 25, 
p. 528, Figs. 12-13. 

Vegetative cells 28-33 4 x 144-400, with replicate end walls; usually 
3 chromatophores (rarely in some cells 2 or 4); conjugation lateral and 
scalariform; tubes formed by both gametangia; receptive gametangia 
cylindric or enlarged; zygospores ellipsoid, 35-47 u x 108-223; all walls 
smooth; median wall yellow; aplanospores infrequent, smaller, 38-40 u 
x 47-72. (Pl. XXXVIII, Figs. 8-9.) 

; wine States: Minnesota, Grand Marais, June 17, 1936 (Grace Nichols 
Coll.). 

The filaments are remarkable in that they are almost perfectly straight 
during and after conjugation. 

245. Sprrocyra PRoaviTa Langer 1913. Bot. Kézlemények. 12, 
p. 166. 

Vegetative cells 37-4ou x 330-5604, with replicate end walls; 2-3 
chromatophores, making 1 to 3.5 turns in the cell; conjugation lateral; 
tubes arising from primordia several microns away from the end wall, 
thus forming a distinct tube outside the filament; fertile cells cylindric; 
zygospores ovoid, 38-40 x 82-86; median spore wall smooth, brown- 
ish-yellow when mature. (Pl. XXXVIII, Fig. 7.) 

Hungary. 

This species resembles Number 243, S. Aartigi1, in important partic- 
ulars and perhaps is a somewhat smaller variant; differs from Number 264, 
S. crassispina, in having ovoid spores. 

246. SPIROGYRA TRANSEAUIANA Jao 1935. Sinensia. 6, p. 610, Pl. 10, 
Fig. 107. 

Vegetative cells 42-61» x 160-304, with replicate end walls; 2 to 3 
chromatophores, making 2 to 5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells cylindric or slightly enlarged 
on the conjugating side; zygospores ellipsoid with rounded ends, 
41-58» x 96-183; median spore wall yellow, smooth. (Pl. XXXVIII, 
Fig. 10.) 

China, Szechwan. 

247. SPIROGYRA RECTANGULARIS Transeau 1914. Amer. Jour. Bot. 
1, p. 291, Pl. 25, Figs. 9-11. 

Vegetative cells 35-40" x 150-320, with replicate end walls; 2 to 4 
chromatophores, making 2 to 5 turns; conjugation lateral and scalar- 
iform; tubes formed by both gametangia; fertile cells cylindrically in- 
flated to 48-704; zygospores ovoid to cylindric-ovoid, 45-65 » x 75-1204; 
median spore wall yellow-brown, smooth. (Pl. XXXVIII, Figs. 11-12.) 
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United States: Illinois, Charleston and Lerna. 
Austria, Lunz. 

248. SprrocyRA INSIGNIs (Hassall) Kutzing 1849. Species Al- 
garum, p. 438. 

Vegetative cells 39-424 x 150-590, with replicate end walls; 2 to 4 
(usually 3) chromatophores, making .5 to 1.5 turns; conjugation scalar- 
iform and lateral; tubes formed by both gametangia; fertile cells 
shortened and inflated; zygospores ellipsoid, 40-48» x 60-128 4; median 
spore wall yellow-brown, smooth. (PI. XLI, Fig. 17.) 

United States: Iowa; Illinois. 
Widely reported from Europe; China, Nanking and Szechwan. 

249. SpirocyRA FALLAX (Hansgirg) Wille 1900. Nyt Magaz. f. 
Naturw. 38, p. 16. Hansgirg. Hedwigia. 27, p. 253. 
1888 (as S. insignis var. fallax). 

Vegetative cells 36-454 x 80-165, with replicate end walls; 3 to 4 
chromatophores, straight, or making .5 to 1.5 turns in the cell; conjuga- 
tion scalariform; tubes formed by both cells; fertile cells inflated to 
48-754; zygospores ellipsoid, 45-604 x 75-120“; median spore wall 
brown, smooth. (Pl. XXXVIII, Fig. 13.) 

United States: Massachusetts. 
Czechoslovakia. See note under S. inconstans, Number 252. 

250. SprrocyrA WANG! Li 1933. Ohio Jour. Sci. 33, p. 153, Pl. 1, 
Figs. 7-8. 

Vegetative cells 30-324 x 150-350, with replicate end walls; 2 to 3 
chromatophores, making 1.5 to 4.5 turns; conjugation scalariform; tubes 
formed by both gametangia; fertile cells inflated toward the middle, up 
to 724; zygospores ellipsoid, 60-64 x 112-1244; median spore wall 
smooth, yellow. (PI. XXXVIII, Figs. 14-15.) 

China, Hangchow, 1930. 

251. SPIROGYRA ACANTHOPHORA (Skuja) Czurda 1932. Séisswasser- 
flora Mitteleuropa. 9, p. 160. Skuja. Acta Horti Bot. Univ. 
Latviensis. 3, p.114. 1928 (as S. willei var. acanthophora). 

Vegetative cells 30-38 u x 75-350/, with replicate end walls; 3 to 4 
chromatophores, making .5 to 1.5 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; receptive gametangia inflated 
to 50-704; zygospores ellipsoid, 42-604 x 80-140; median wall irreg- 
ularly spinose-reticulate, yellow-brown. (Pl. XXXVIII, Figs. 16-17.) 

Latvia, Kemeri. 
This species differs from the next (No. 252) in the more prominent 

spines on the reticulum of the median spore wall, and in the decreased 
reflexing of conjugating gametangia. 
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252. SPIROGYRA INCONSTANS Collins 1912. Tufts College Studies. 
3, p. 73; Phycoth. Bor.-Amer., No. 1768. Wittrock and 
Nordstedt Algae Exsiccatae, No. 958. 18809. 

Vegetative cells 28-404 x 70-350, with replicate end walls; (2-)3 
to 4 chromatophores, nearly straight, or making .5 to 1.5 turns in the 
cell; conjugation scalariform or rarely lateral; tubes formed by both 
gametangia; at the time of tube formation both gametangia become 
reflexed and usually the conjugation between the same pair of fila- 
ments is limited to single, or to 2 adjoining pairs of cells; cross conjuga- 
tion is not infrequent; receptive gametangia shortened and inflated up 
to 50-75; zygospores ellipsoid to broadly ellipsoid, 45-70» x 75-1404 
median wall reticulate-aculeate, brown. (Pl. XX XVIII, Figs. 18-20.) 

United States: Illinois; Michigan; Indiana; Ohio; Massachusetts; Wash- 
ington (Bodenberg Coll.). 

Europe, from Sweden to Rumania. 

At the time of tube formation an outer pectic ring is formed at the 
junction, and at maturity there is usually an outer and an inner tube wall. 

The history of the specific name of this species is a striking example of 
a scientific “Comedy of Errors.” In 188g Nordstedt described and distrib- 
uted specimens of this alga, as S. insignis (Hassall) Kiitzing forma. In 1899 
Wille attached the name S. fallax to it, based on a variety described by 
Hansgirg as S. insignis var. fallax which has smooth-walled spores, alleging 
that Hansgirg had overlooked the ornamented median spore wall. In 1907 
Teodoresco found an alga similar to Nordstedt’s forma, and named it 
S. insignis var. Nordstedtu. In 1912 Collins described the same alga as 
S. inconstans. In 1913 Borge perpetuated Wille’s error. In 1915 Transeau 
called attention to the discrepancy between Hansgirg’s figure and descrip- 
tion and those of Wille, but, following Borge’s key, decided in favor of 
S. fallax. In 1918 Collins changed the name in his key to S. fallax. In 1928 
Skuja renamed the species S. willei. Czurda in 1932 relegated Collins’ 
S. inconstans to the discard, and used the name S. willer. Collins, however, 
first described the alga as a species and his specific name is therefore valid. 

253. SPIROGYRA BORYSTHENICA Kasanofsky & Smirnoff 1913. 
Oesterr. Bot. Zeitschr. 63, p. 137, Pl. 3. 

Vegetative cells 30-40 x 180-450, with replicate end walls; 2 to 4 
chromatophores, straight, or making up to 2.5 turns in the cell; con- 
jugation scalariform; tubes formed by both gametangia; fertile cells 
inflated up to 70“; zygospores ellipsoid, 52-62 x 110-1604; median 
spore wall with spinelike or mammaeform papillae, yellow-brown. 
(Pl. XXXIX, Figs. 1-3.) 

United States: Michigan (Ackley Coll.); Iowa (Tiffany Coll.). 

U.S.S.R., Bukovina. 
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254. SPIROGYRA NAWASHINI Kasanofsky 1913. Berichte deutsch. 
bot. Gesells. 31, p. 55, Pl. 3. 

Vegetative cells 27-41 x 170-325), with replicate end walls; 2 
(rarely 1) chromatophores, with .5 to 1.5 turns; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells fusiform, inflated 
to 50-55; zygospores’ellipsoid to cylindric-ellipsoid, 30-49 « x 45-100»; 
median spore wall reticulate, yellow-brown. 

United States: Indiana (Ben Smith Coll.). 
Ukraine, Kiev; China, Nanking (Li Coll.); South Africa (Stephens 

Coll.). 

255. SPIROGYRA TETRAPLA Transeau 1938. Amer. Jour. Bot. 25, 

p. 528, Fig. 6. 

Vegetative cells 30-40 x 100-2504, with replicate end walls; 1 or 2 
chromatophores, making 2 to 8 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; fertile cells inflated, up to 
664; zygospores ellipsoid, 48-58 » x 68-884; median wall of 2 layers, of 
which the outer is thin and irregularly corrugate; the inner, finely 
reticulate, yellow. (Pl. XXXIX, Fig. 4.) 

United States: Illinois; Indiana; Ohio; Mississippi. 

256. SpIROGYRA RETICULATA Nordstedt 1880. Bot. Notiser 1880. 
p. 118. Wittrock and Nordstedt Algae Exsiccatae, No. 362. 

Vegetative cells 28-42 4 x 72-460), usually with replicate end walls; 
1 to 3 (usually 2) chromatophores, making 2 to 4 turns; conjugation 
scalariform and lateral; tubes formed by both gametangia; fertile cells 
enlarged or inflated toward the middle to 48-60; zygospores mostly 
ovoid, 45-61 4 x 80-120; median spore wall yellow-brown, of 2 layers, 
of which the outer is thin and wrinkled; the inner reticulate. (PI. 
XXXIX, Fig. 5.) 

United States: Iowa; Oklahoma; Mississippi; eastward to Maine and 
south to Florida. 

Brazil; Europe; China; India. 

This description is amended as to the median spore wall. This wall is 
double in both specimens from Brazil upon which Nordstedt’s description 
is based and is likewise present in the American, European, and Chinese 
specimens that I have examined. 

257. SPIROGYRA REGULARIS (Cedercreutz) Krieger 1944. Rabin- 
horst’s Kryptogamenflora. 13, p. 464. Acta Soc. pro 
Fauna et Flora Fennica. 55 (2), p. 3. 1924. 

Vegetative cells 28-32 x 110-380, with replicate end walls; 2 
chromatophores, making 4 to 6 turns in the cell; conjugation scalar- 
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iform; tubes formed by both gametangia; fertile cells enlarged or in- 
flated; zygospores ovoid, 39-45 4 x 60-90, yellow-brown; median wall 
reticulate. (Pl. XXXVII, Figs. 11-12.) 

Finland. 

The description does not state whether the median wall is single or 
double. It is included here as a species closely related to the preceding and 
characterized by smaller spores and a definite number of chromatophores. 

258. SPIROGYRA CRASSIVALLICULARIS Jao 1935. Trans. Amer. Micros. 
SOG os (pe Je ban. aod. 

Vegetative cells 54-58 x 168-4204; end walls replicate; chromato- 
phores usually 4, rarely 3, making 1.5 to 3.5 turns in the cell; conjuga- 
tion scalariform; tubes formed by both gametangia; fertile cells en- 
larged, or inflated up to 80; zygospores ovoid, 52-71 x 90-144}; 
Pedan wall of 2 layers, of which the outer is thin, wrinkled, and yel- 
low; the inner thick, yellow-brown and reticulate with thick irreg- 
ularly crenulate ridges. (Pl. XXXIX, Fig. 6.) 

United States: Massachusetts, Woods Hole. 

259. SPIROGYRA GRANULATA Jao 1935. Sinensia. 6, p. 613, Pl. 11, 
Figs. 116-17. 

Vegetative cells 32-35 x 147-280p, with replicate end walls; 2 
chromatophores, making 2.5 to 6 turns in the cell; conjugation lateral; 
tubes formed by both gametangia; receptive gametangia enlarged to- 
ward the middle; zygospores ovoid to cylindric-ovoid, 45-55 HX 93-131 /; 
median wall double, of which the outer layer is thin and irregularly 
wrinkled; the inner, granulate and slightly wrinkled, yellowish-brown. 
(Pl. XXXIX, Figs. 7-8.) 

China, Szechwan, December, 1933. 

See also Number 261, S. pseudogranulata Ley. 

260. SPIROGYRA QUINQUELAMINATA Jao 1935. Sinensia. 6, p. 615, 
Pl. 11, Figs. 121-22. 

Vegetative cells 41-45 x 154-280”, with replicate end walls; 2 
chromatophores, making 2 to 4 turns in the cell; reproduction by zygo- 
spores and aplanospores; conjugation scalariform; tubes formed by both 
gametangia; fertile cells enlarged toward the middle; sterile cells some- 
times inflated up to 70; zygospores ovoid, 51-55" x 83-144, with 5 
layers in the spore wall; outer spore wall of 2 layers, of which the outer 
is thin and colorless; the inner up to 3.5 in thickness and distinctly 
lamellate; median spore wall yellow-brown, also of 2 layers, of which 
the outer is thin and somewhat wrinkled; the inner, coarsely and irreg- 
ularly reticulate, the ridges being crenulate to dentate; aplanospores 
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subglobose, 41-48 x 41-67, with similarly marked walls. (Pl. 
XXXIX, Figs. 10-11.) 

China, Szechwan, November 11, 1933. 

SPECIES DESCRIPTIONS NOT IN PROPER SEQUENCE 

261. SPIROGYRA PSEUDOGRANULATA Ley 1944. Sinensia. 15, p. gg. 
Vegetative cells 36-40" x 152-378, end walls replicate; chromato- 

phores 2; conjugation lateral; tubes formed by both gametangia; recep- 
tive gametangia enlarged or inflated; zygospores ovoid, 46-68» x 
100-140; median spore wall of 2 layers; the outer thick, irregularly 
corrugate; the inner minutely reticulate, yellow-brown. (Pl. XXXIX, 
Fig. g.) 

China, Tong-Kau, Kwangtung, March 10, 1942. 

Should be compared with Number 259, S. granulata Jao. 

262. Sprrocyra Jao Ley 1944. Sinensia. 15, p. go. 
Vegetative cells 19-224 x 64-216, end walls replicate; 1 chroma- 

tophore; conjugation scalariform; tubes formed by both gametangia, 
receptive gametangia inflated; zygospores ovoid, 28-40 x 54-90#; 
median spore walls of 2 layers; the outer thin and wrinkled; the inner 
smooth, yellow at maturity. (Pl. XX XIX, Fig. 12.) 

China, Tong-Kau, Kwangtung, February 17, 1942. 

Belongs near Number 225, S. /axistrata Jao, from which it differs in the 
characteristics of the median spore wall, and in the formation of the con- 
jugating tubes. 

263. SPIROGYRA CHEKIANGENSIS Jao 1939. Sinensia. 10, p. 152. 
Vegetative cells 25-28 x 100-200, with plane end walls; 1 chro- 

matophore, making 1-2 turns in the cell; conjugation scalariform; tubes 
formed by both gametangia; receptive gametangia enlarged; zygo- 
spores ovoid, 45-48 » x 85-884; median spore wall of 2 layers, of which 
the outer is thin, irregularly wrinkled and yellow; the inner coarsely 
and irregularly reticulate, yellow-brown at maturity. (Pl. XXXIX, 
Fig. 13.) 

China, Wenchow. 

Compare with Number 45, S. obovata Jao, which has somewhat similar 
vegetative cells but much larger zygospores, and single-layered median 
spore wall. 

264. SPIROGYRA CRASSISPINA Jao 1939. Sinensia. 10, p. 153. 
Vegetative cells 30-35 ¢ x 326-351, with replicate end walls; chro- 

matophores 2, making 1 to 3.5 turns in the cell; conjugation lateral and 
scalariform; tubes formed by both cells; receptive gametangia enlarged; 

a 
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zygospores ellipsoid or sometimes cylindric-ellipsoid, 42-50 x 80-137 11; 
median spore wall of 2 layers, of which the outer is thin, yellow, and 
wrinkled; the inner coarsely dentate or tuberculate, yellow-brown at 
maturity. (Pl. XXXIX, Figs. 14-16.) 

China, Haimen, May 6, 1937. 

Compare with Number 243 and Number 245. 

265. SPIROGYRA PEIPINGENSIS Jao 1939. Sinensia. 10, p. 155. 
Vegetative cells 113-125 x (82-) 105-332, with plane end walls; 

chromatophores 5 or 6, making .5 to 2.5 turns in the cell; conjugation 
scalariform; tubes formed by both cells; receptive gametangia cylindric 
and shortened; zygospores lenticular, 100-128 » x 82-1001; median spore 
wall smooth, yellow-brown at maturity. (Pl. XXXIX, Fig. 20.) 

China, Peiping, December, 1935. 

Belongs near Number 159, S. submaxima Transeau. 

266. SPIROGYRA SPHAEROCARPA Jao 1939. Sinensia. 10, p. 156. 
Vegetative cells 32-40» x 87-459, with plane end walls; chromato- 

phores 4 or 5, making .5 to 1 turn in the cell; conjugation scalariform; 
tubes formed by both gametangia; receptive gametangia inflated toward 
the middle up to 75-8714; zygospores lenticular, 62-75 x 37-5744; me- 
dian spore wall densely punctate, yellow-brown at maturity. (PI. 
XXXIX, Figs. 17-18.) 

China, Wenchow, May 13, 1937. 

Belongs near Number 161, S. bellis (Hassall) Cleve. 

267. SPIROGYRA SUBPELLUCIDA Jao 1939. Sinensia. 10, p. 157. 
Vegetative cells 40-45 x 62-225, with plane end walls; chro- 

matophores 4 to 7, making .5 to 1.5 turns in the cell; conjugation scalar- 
iform; tubes formed by both gametangia; receptive gametangia inflated 
on the outer side only (up to 55-754); zygospores lenticular, 55-62 x 
40-424; median spore wall smooth, yellow-brown at maturity. (PI. 
XXXIX, Fig. 19.) 

China, Wenchow, May 13, 1937. 
Should be near Number 156, S. pellucida (Hassall) Kiitzing. 

268. SprrocyrRA MacrRosporA (Rao) Krieger 1944. Rabenhorst’s 
Kryptogamenflora. 13, p. 343. 

Vegetative cells 22-25 x 100-120, with plane end walls; 1 chro- 
matophore; conjugation scalariform; receptive gametangia inflated; con- 
jugating tubes formed by both cells; zygospores ellipsoid with narrow 
ends, 28-33 x 52-73; median spore wall smooth and yellow-brown. 
(PLSSET, Fie18:) 

Germany, Brandenburg; India, Central Provinces. 
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269. Sprrocyra iNpica Krieger 1944. Rabenhorst’s Kryptogamen- 
flora. 13, p. 317. 

Vegetative cells 36-424 x 110-152, with plane end walls and 1 
chromatophore; conjugating tubes formed by both gametangia; conju- 
gation mostly lateral, less frequently scalariform; receptive gametangia 
cylindric; zygospores ovoid, 33-38 x 40-62; median spore wall thick, 
smooth, and brown. (PI. XLI, Figs. 20-21.) 

‘India, Central Provinces; South America, south Chile. 

270. SPIROGYRA CZURDAE Misra 1937. Proc. Indian Acad. Sci. 5, 
p. 115, Fig. 3. 

Vegetative cells 26-28 u x 52-78, with plane end walls and 1 chro- 
matophore; conjugation scalariform; tubes formed by both gametangia; 
receptive gametangia shortened and enlarged; zygospores globose, 
33-34 in diameter; median spore wall very thick, brown, and scrobic- 
ulate; pits 3-4 in diameter. (Pl. XLI, Figs. 10-11.) 

India, Kashmir. 

271. Sprrocyra sipiricA Skvortzof 1927. Jour. Bot. 65, p. 252, 
Fig. 1. 

Vegetative cells about 17 broad, with plane end walls and 1 chro- 
matophore; conjugation scalariform; tubes formed by male cells; recep- 
tive gametangia inflated slightly on the inner side; many sterile cells 
bullate; zygospores ellipsoid, 20 x 32-40; median spore wall yellow, 
scrobiculate. (Pl. XLI, Figs. 8-9.) 

Russia, Western Altai Mountains, Zaisan district. 

272. SPIROGYRA ATASIANA Czurda 1939. Arch. f. Hydrobiol. Suppl. 
Bd... 46,9. /417, Pl. 1, Fig. 3. 

Vegetative cells 44-48 « x 92-161 4, with plane end walls and 1 chro- 
matophore; conjugation scalariform; tubes formed apparently by the 
male gametangia; receptive gametangia cylindric; zygospores ovoid, 
41-45 /- x 50-904; median spore wall thick, yellow-brown, outer surface 
granulose. 

Sumatra, Danau di Atas. 

273. SPIROGYRA PSEUDORETICULATA Krieger 1944. Rabenhorst’s 
Kryptogamenflora. 13, p. 400. 

Vegetative cells 20-25 » x 75-170, with plane end walls and 2 chro- 
matophores; conjugation lateral and scalariform; tubes formed by both 
cells; receptive gametangia enlarged; zygospores ellipsoid, 30-33 x 
64-68 4; median spore wall brown, with rather fine, irregular, reticulate 
ridges. (Pl. XLI, Figs. 13-15.) 

Brazil, Sao Paulo. 



SPIROGYRA 223 

274. SPIROGYRA VERRUCOSA (Rao) Krieger 1944. Rabenhorst’s 
Kryptogamenfiora. 13, p. 398. Jour. Indian Bot. Soc. 17, 

p- 358, Fig. 3. 
Vegetative cells 108-126 x 144-190, with plane end walls and 

4-8 chromatophores; conjugation scalariform; tubes formed by both 
cells; receptive gametangia cylindric; zygospores ellipsoid, 89-100 x 
116-165; median wall thick, brown, minutely verrucose, and with 
coarse meshed reticulate ridges. (Pl. XLI, Fig. 19.) 

India, Central Provinces. 

275. SPIROGYRA MaRCHICA Krieger 1944. Rabenhorst’s Krypto- 
gamenflora. 13, Pp. 459. 

Vegetative cells 29-324 x 150-250/, with replicate end walls and 2 
chromatophores; conjugation lateral and scalariform; tubes formed by 
both cells; receptive gametangia inflated on both sides; zygospores 
ovoid to ellipsoid with rounded ends, 46-53 x 86-170; median spore 
wall brown, coarsely verrucose. (Pl. XLI, Figs. 22-23.) 

Germany, Brandenburg. 
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CHAPTER FOURTEEN 

THE GENUS SIROGONIUM KUTZING 1843 

The vegetative cells of the species belonging to this genus 
resemble those of certain species of Spirogyra with plane end walls 
and several narrow chromatophores. The cell wall, however, 
differs in the absence of an appreciable external pectose layer. The 
average length of the cell is two to four times the diameter, though 
exceptional cells may attain lengths of five to seven diameters. 
The described species have from two to ten chromatophores, 
which are either straight or only slightly curved, and compara- 
tively narrow. 

Conjugation occurs directly between gametangia, without the 
formation of conjugating tubes. Apparently the gametangia on 
coming in contact adhere, and the walls in contact change to 
pectose and pectic acid. At the edges of the contact disc, a ring 
of pectose develops outside the walls. At the same time the walls 
of both gametangia grow, and after bending enlarge to a charac- 
teristic form best described by the figures on Plate XL. 

The development of the gametangia takes places only from 
certain vegetative cells scattered singly or in pairs along the fila- 
ments. Usually the progametangia divide into two unequal gam- 
etangia—one short and one long—and food substances accumu- 
late in them. There may be two divisions resulting in a larger 
gametangium between two short cells. De Bary stated that the 
first type of division resulted in female and the latter in male 
gametes; he called the short cells “sterile.” However, the develop- 
ment of gametangia is highly variable in some collections. Appar- 
ently progametangia may conjugate without division. Any of the 
short cells may become male gametangia, and division into three 
cells before conjugation is far less frequent than division into two 
unequal cells. As a result of the flexing of the gametangia at the 
beginning of a conjugation, successive conjugations in a particular 
filament are each with a different filament. Conjugated filaments 
thus form a tangled net. 
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Usually the mature spores are ellipsoid, although ovoid spores 
occur in most collections. The median wall may be smooth or 
variously ornamented, and the color varies from pale yellow to 
brown and black. 

Twelve species are here described. 

Key To THE Species oF SIROGONIUM 

1. Zygospores with a smooth median wall.................0.008- 2 
1. Zygospores with a variously ornamented median wall.......... 4 
Tv AYGOSPOLE ACHEICUIAN vif iy Filson be 'ae 12. S. phacosporum 

2. Diameter vegetative cells usually less 
Cheam AOL SAS a Rei ebenktewegeee 1. S. tenuius 

2. Diameter vegetative cells usually between 36 and 56p....... 3 
2. Diameter vegetative cells about 56- 

BiG heh hit ees cash thw pete RG BE 4. S. floridanum 

3. Diameter zygospores about 10-154 
larger than vegetative cells............ 2. S. sticticum 

3. Diameter zygospores 20-304 larger 
SIVEAT PECRE ATIC CONS y's 5.0 ib cinisiai a $9 A phe'k 3. S. megasporum 

Z.Median wallof ZySOspOre SINPICS ist an svn we anne sy eee 5 
4. Median wall of zygospore double... 10. S. hui 

5. Median spore wall “punctate”......... 6. S.ceylanicum 
5. Median spore wall finely corrugate and 

SRARVUOSE i dinie ob niebis dd ba a Sieety kala sie ees 5. S. pseudofloridanum 
5. Median spore wall brown to black, verrucose................4: 6 
5. Median spore wall reticulate........... g. S. allinotense 
5. Median spore wall scrobiculate........ 11. S.indicum 

6. Diameter vegetative cells 65-72.... 7. S. ventersicum 
6. Diameter vegetative cells 70-gon.... 8. S. melanosporum 

DescripTIONs OF SPECIES 

I. SIROGONIUM TENUIUS (Nordstedt) Transeau 1934. Ohio Jour. 
Sci. 34, p. 420. Nordstedt. Bot. Notiser 1882. p. 47 (as 
Spirogyra stictica var. tenuior). 

Vegetative cells 32-36 x 50-135; 2 to 5 chromatophores, nearly 
straight; conjugation direct between shortened and more or less reflexed 
gametangia, separated by vegetative cells; receptive gametangia inflated 
to 60; zygospores ellipsoid varying to ovoid, 47-50 x 60-88 4; median 
spore wall yellow, smooth. 

United States: Oklahoma; Texas; Arkansas; Florida. 

Argentina, Cérdoba; Brazil, Mato Grosso; Burma. 
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Fic. G.—Conjugation through end wall of male gametangial filament in Sirogonium 
sticticaum,. Specimen and drawing from C. E. Taft. 

2. SIROGONIUM sTicTicuM (Engl. Bot.) Kutzing 1843. Phyco- 
logia Generalis, p. 278. 

Vegetative cells 38-56 x 80-300”; chromatophores 3-6, nearly 
straight, or making .5 turn; conjugation direct between usually short- 
ened and more or less reflexed gametangia; receptive gametangia in- 
flated to 72; spores ellipsoid, sometimes more or less ovoid, 41-674 x 
68-1274; median spore wall smooth, yellow. (Pl. XL, Figs. 1-4.) 

Widely distributed in Europe, Asia, Africa, South America, Australia, 
and in the United States, and southern Canada. The numbers of chroma- 
tophores, cell diameters, and spore dimensions are highly variable. 

3. SIROGONIUM MEGASPORUM (Jao) Transeau 1944. Ohio Jour. 
Sci. 44, p. 244. Sinensia. 6, p. 645, Pl. 12 (as S. sticticum 
var. megasporum). 1935. 

Vegetative cells 48-55 x 90-385; chromatophores 3 to 4, some- 
times 2, straight, or making .5 turn in the cell; conjugation direct, gam- 
etangia shortened, reflexed, and more or less inflated on the inner side; 
receptive gametangia inflated up to 1004; zygospores ellipsoid to ovoid, 
70-85. X 100-122; median spore wall smooth, yellowish-brown at 
maturity. (Pl. XL, Fig. 5.) 

United States: Texas, Bastrop, April 17, 1938 (Taft Coll.). 

China, Szechwan; South America, Ecuador, near Quito (Prescott Coll.). 

4. SIROGONIUM FLORIDANUM (Transeau) G. M. Smith 1933. 
Freshwater Algae of the United States, p. 557. Transeau. 
Ohio Jour. Sci. 16, p. 30. 1915. 

Vegetative cells 56-664 x 120-335”; 4-5 chromatophores, nearly 
straight, or making a half turn; conjugation direct; gametangia short- 
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ened and reflexed; receptive gametangia inflated up to 135"; zygo- 
spores ellipsoid, 75-105 x 95-135; median spore wall yellow and 
smooth. 

United States: Florida. Original collection by John Donnell Smith, 
March, 1878, in southwest part of the peninsula; again collected by L. H. 
Tiffany in the same region in April, 1933. 

South Africa, Cape Town (E. L. Stephens Coll.). 

5. SIROGONIUM PSEUDOFLORIDANUM (Prescott) Transeau 1944. 
Ohio Jour. Sci. 44, p. 243. Farlowia. 1, pp. 360-61, Fig. 1. 

1944- 
Vegetative cells 51-60 x 150-275), each with 4 to 5 chromato- 

phores; straight, or making up to 1.5 turns in the cell; receptive gam- 
etangia somewhat inflated; zygospores ellipsoid, 63-70. x 100-120; 
median wall brown, finely corrugate and granulate. (Pl. XL, Fig. 6.) 

United States: Wisconsin, Vilas County. 

6. SIROGONIUM CEYLANICUM Wittrock 1889. Wittrock and Nord- 
stedt Algae Exsiccatae, No. 358. 

Vegetative cells 69-75 x 140-3004; 7 chromatophores, nearly 
straight; conjugation direct between reflexed gametangia; receptive 
gametangia inflated, 120-165 x 135-300"; zygospores ellipsoid, 100- 
1104 X 135-195; median spore wall thick, yellow-brown with minute 
shallow depressions that have no distinct edges but are easily seen 
when viewed edgewise. 

Ceylon. 

7. SIROGONIUM VENTERSICUM Transeau 1934. Trans. Amer. 
Micros. Soc. 53, p. 229. 

Vegetative cells 65-72 » x 110-250; 5 to 8 chromatophores, straight, 
or making 1 turn; conjugation direct; receptive gametangia inflated to 
100-140; spores mostly ellipsoid, rarely somewhat ovoid, 80-gop# x 
133-1524; median spore wall brown, densely and irregularly verrucose. 
(Pl XL, Fig.) 

South Africa, Transvaal, Ventersdorp. 

8. StIROGONIUM MELANOSPORUM (Randhawa) Transeau 1944. 
Ohio Jour. Sci. 44, p. 243. Proc. Indian Acad. Sci. 8, 
p- 364. 1938. 

Vegetative cells 7o-gou x 140-260, each with 6 to g nearly 
straight chromatophores; conjugation direct; receptive gametangia in- 
flated up to 120-1664; zygospores usually ellipsoid, go-110 « x 140-160 4; 
median spore wall brown to black, verrucose. (Pl. XL, Fig. 8.) 
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United States: Mississippi, Greenville, August, 1945 (L. A. Whitford 
Coll.). 

India, Fyzabad, Upper Punjab, September-October. 

Differs from S. ventersicum in being larger in all dimensions, and in 
having a black rather than a brown median spore wall. 

g. SIROGONIUM ILLINOIENSE (Transeau) G. M. Smith 1933. Fresh- 
water Algae of the United States, p.557. Transeau. Amer. 
Jour. Bot. 1, p. 296, Figs. 1-3. 1914. 

Vegetative cells 65-85 4 x 100-3104; 6 to g chromatophores, nearly 
straight or making up to 1 turn in the cell; both gametangia more or 

less reflexed, the receptive one inflated; zygospores ellipsoid, 85-115 x 
140-1904; median wall yellow with scattered protuberances connected 
by a more or less prominent reticulum. (Pl. XL, Figs. 12-13.) 

United States: Originally collected at Lerna, Illinois, from a single 
prairie pond now destroyed; not found elsewhere in central Illinois during 
7 years of collecting. Recently collected in eastern Oklahoma by C. E. Taft. 

10. SiROGONIUM HuI (Li) Transeau 1944. Ohio Jour. Sci. 44, 
p. 244. Bull. Fan Mem. Inst. Biol., Botany. 8, p. gt (as 
Spirogyra hui Li). 1938. 

Vegetative cells 82-1084 x 140-256, with plane end walls; 5 to 10 
chromatophores; receptive gametangia inflated to 150”; zygospores 
ellipsoid to ovoid, 88-115 x 133-192/4; outer spore wall thin, colorless; 
median wall of 2 layers; outer layer thin, irregularly wrinkled; inner 
layer yellow, verrucose; the inner wall thin and transparent. Akinetes 
86-924 x 64-96 are common. (PI. XL, Figs. 10-11.) 

China, Kiangsi. 

This is the largest species in the genus and the only one with a double 
median spore wall. Described as a Spirogyra, but the figure is sufficient evi- 
dence that it should be classified as a Sirogonium. The description has been 
amended slightly after examination of the type material. 

11. SIROGONIUM INDIcUM Singh 1938. Jour. Indian Bot. Soc. 17, 
p- 384, Fig. 6B. 

Vegetative cells 65-80 in diameter, with approximately 7 chro- 
matophores which are nearly straight; conjugation scalariform between 
reflexed gametangia; receptive gametangia greatly inflated; zygospores 
ellipsoid, 75-g0 x 135-1654; median spore wall thick, yellow, and 
scrobiculate. (Pl. XL, Fig. 9.) 

India. 

12. SIROGONIUM PHACOSPORUM Skuja 1949. Nova Acta Soc. Sci. 
Upsali. Ser. 3, 14, p. 103, Pl. 22, Figs. 1-5. 
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1 e ey ES: 

Fics. H to K.—Sirogonium phacosporum vegetative cells, conjugation pattern, and 
2 views of spore with markings. After Skuja. 

Vegetative cells 54-60 x 100-370/1; chromatophores usually 4, 
rarely 3, straight or slightly curved; conjugation direct; receptive gam- 
etangia inflated, g5-110 x 150-190; zygospores lenticular, 70-100" x 
60-704; median spore wall 2-3» thick, yellow or brownish yellow, 
finely reticulate-scrobiculate. As in other species, spores sometimes 
deformed by the gametangial walls. 

Burma, near Rangoon, in running water, 1936. (L. P. Khanna Coll.). 

List oF THE SpEciEs OF SIROGONIUM witu NumMBer 

ceylonicam WOSCOCK AHRG os nes a 2s en ha itomeungs teh» dintan  aeee 6 
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dlinoi¢ase ( Franseats) (Gh, M. Smith 1993 res eis signe ss os ee 9 
SAIOUMA: SILO, KOS O as kos sine itced typ Ket ea ees 6 5 oe a II 
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melanosporum (Randhawa) Transeau 1944..........0.0e0eeee ees 8 
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Roman numerals refer to plates, arabic numbers immediately following refer to figures in plates, and 

roman capital letters refer to illustrations in the body of the text. 
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giganteum (Zygnema), III, 9-10; 27 
glabra (Spirogyra), XXXI, 16; 191 
globosum (Zygnema), III, 2-3; 25 
globulispora (Mougeotia), XV, 15-16; 98 
glyptosperma (Debarya), XII, 18-19; 76 
goetzei (Spirogyra), XXXVI, 21; 208 
gorakhporense (Zygnema), 29 
gotlandica (Mougeotia), XV, 14; 97 
gracilis (Spirogyra), XXI, 5; 152 
gracilis (Zygnemopsis), VIII, 6-7; 52 
gracillima (Mougeotia), XIX, 1-2; 108 
granulata (Spirogyra), XXXIX, 7-8; 219 
granulosa (Mougeotia), XVIII, 18-20; 107 
gratiana (Spirogyra), XXXVIII, 8-9; 215 
grevilleana (Spirogyra), XXXV, 19-20; 205 
groenlandica (Spirogyra), XXXVI, 

10-13; 207 
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grossii (Spirogyra), XXX, 6; 185 

Hallasia, 61 
species of 
—description, 61 
—illustrations, X, 1-9 

handelii (Mougeotia), XVI, 6; 99 
hansgirgu (Zygogonium), XI, 4-6; 66 
hardyi (Debarya), XII, 29-30; 77 
hartigii (Spirogyra), XXXVIII, 5-6; 214 
hassallii (Spirogyra), XX XVIII, 4; 214 
hatillensis (Spirogyra), XXVII, 10; 173 
hausmannii (Zygnema), IV, 17-18; 32 
heeriana (Spirogyra), XXXII, 12-13; 194 
heterosporum (Temnogametum), XX, 

10; 118 

heydrichii (Zygogonium), XI, 13-15; 67 
himalayense (Zygnema), II, 4; 23 
hirnii (Mougeotia), XIV, 13; 94 
hodgettsii (Zygnemopsis), IX, 22; 58 
hoehnei (Spirogyra), XXIV, 13; 164 
hollandiae (Spirogyra), XX VI, 6-7; 168 
hopeiensis (Spirogyra), XXXV, 17; 204 
hui (Sirogonium), XL, 10-11; 235 
hunanensis (Spirogyra), XXXI, 6; 189 
hungarica (Spirogyra), XXXIV, 12; 202 
hyalina (Spirogyra), XXVI, 11-12; 170 
hydrodictya (Spirogyra), XXXII, 2-4; 196 
hymerae (Spirogyra), XXVII, 3; 171 
hypnosporum (Zygnema), VII, 12; 42 

illinoiense (Sirogonium), XL, 12-13; 235 
inconspicuum (Zygnema), VI, 5; 37 
inconstans (Spirogyra), XX XVIII, 

18—20; 217 
incrassata (Spirogyra), XXXVI, 2-4; 206 
indica (Spirogyra), XLI, 20-21; 222 
indica (Zygnemopsis), VIII, 26-27; 54 
indicum (Sirogonium), XL, 9; 235 
indicum (Zygogonium), 68 
inflata (Spirogyra), XXXV, 7-8; 203 
insigne (Zygnema), V, 10-12; 35 
insignis (Spirogyra), XLI, 17; 216 
insignisporum (Zygnema), 34 
intorta (Spirogyra), XXI, 2; 150 
irregulare (Zygnema), VII, 8; 43 
irregularis (Mougeotia), XVIII, 15-16; 106 
irregularis (Spirogyra), XXVI, 3; 168 
iyengarii (Zygnemopsis), IX, 2-3; 55 

jaoensis (Spirogyra), 177 
jaoi (Spirogyra), XXXIX, 12; 220 
jassiensis (Spirogyra), XXXII, 5; 192 
jatobae (Spirogyra), XXXII, 8-9; 194 
jogensis (Mougeotia), XIV, 9-10; 93 
juergensil (Spirogyra), I, 1; XXI, 3; 151 
jugalis (Spirogyra), XXVIII, 4; 176 

kaffirita (Spirogyra), XXV, 11; 166 
kerguelensis (Mougeotia), XIV, 1; 92 

241 

khannae (Zygnema), D-E; 44 
kiangsiense (Zygnema), IV, 5; 29 
kumaoénse (Sirocladium), XX, 11-14; 119 
kumaoénse (Zygogonium), XI, 16-19; 67 
kuusamoensis (Spirogyra), XXXVI, 7; 207 
kwangsiensis (Mougeotia), 114 
kwangtungense (Zygnema), VII, 15; 43 

labyrinthica (Spirogyra), 167 
lacustris (Spirogyra), XXIII, 10; 159 
laetevirens (Mougeotia), XVI, 9-11; 100 
laetevirens (Zygnema), 26 
laevis (Mougeotia), XV, 17; 98 
laevisporum (Zygnema), II, 5-6; 23 
lagerheimii (Spirogyra), XXIV, 7; 163 
lambertiana (Spirogyra), XXXVII, 1; 209 
lamellata (Zygnemopsis), IX, 8-9; 56 
lamellosa (Mougeotia), XV, 18-19; 97 
lamellosa (Spirogyra), XXXVU, 16; 211 
latviensis (Spirogyra), 212 
lawtonianum (Zygnema), II, 9: 24 
laxa (Spirogyra), 211 
laxistrata (Spirogyra), XXXVII, 13; 209 
leiospermum (Zygnema), 32 
lenticularis (Spirogyra), XXX1U, 

14-15; 195 
liana (Spirogyra), XXXIII, 10-11: 197 
longata (Spirogyra), XXIII, 5; 158 
lushanensis (Spirogyra), XX XIII, 6; 199 
luteospora (Spirogyra), XXIV, 3; 162 
luteosporum (Zygnema), V, 2; 33 
lutetiana (Spirogyra), XXIII, 11-13; 160 

macrospora (Mougeotia), XIV, 15; 94 
macrospora (Spirogyra), XLI, 18; 221 
majus (Zygnema), 29 
majuscula (Spirogyra), XXXI, 14-15; 190 
malmeana (Spirogyra), XXX, 14-16; 186 
maltae (Mougeotia), XIV, 2; 92 
manoramae (Spirogyra), XXXII, 7; 194 
maravillosa (Spirogyra), XXVI, 1-2; 167 
marchica (Spirogyra), XLI, 22-23; 223 
margaritata (Spirogyra), XXVIII, 5; 176 
maxima (Spirogyra), XXXII, 10-11; 194 
mayori (Mougeotia), XIX, 29; 113 
megaspora (Mougeotia), XV, 5; 96 
megaspora (Spirogyra), 195 
megasporum (Sirogonium), XL, 5; 233 
melanosporum (Sirogonium), XL, 8; 234 
melanosporum (Zygnema), 39 
miamiana (Mougeotia), XIX, 22-23; 112 
miamiana (Spirogyra), 180 
microgranulata (Spirogyra), XXXVI, 

2-3; 209 
micropora (Mougeotia), XV, 8; 96 
micropunctata (Spirogyra), XXXIV, 9; 200 
micropunctatum (Zygnema), IV, 7; 29 
microspora (Spirogyra), XXVI, 5; 168 
microverrucosa (Mougeotia), XV, 20; 97 
mienningensis (Spirogyra), XXIX, 6; 181 



242 ZYGNEMATACEAE 

minor (Spirogyra), 184 
minuta (Zygnemopsis), VIII, ro—11; 52 
minutifossa (Spirogyra), XXIV, 10; 164 
mirabile (Zygogonium), X, 17-19; 66 
mirabilis (Spirogyra), XXIII, 4; 158 
mirandum (Zygnema), VI, 4; 37 
mirificum (Zygnema), B-C; 44 
moebii (Spirogyra), 192 
momoniense (Zygnema), 29 
Mougeotia, 79-116 

species of 
—descriptions, 89-114 
—illustrations, I, 10; XIII-XIX 
—key, 82-89 
—list, 114-16 

Mougeotiopsis, 73-74 
species of 
—description, 74 
—illustrations, XII, 16-17 

mucigenum (Zygnema), XLI, 6-7; 43 

Marcissiana (Spirogyra), XXXV, 1-3; 202 
natchita (Spirogyra), 179 
nawashini (Spirogyra), 218 
neglecta (Spirogyra), XXVII, 14-15; 175 
Nneocruciatum (Zygnema), 37 
Neopectinatum (Zygnema), III, 8; 26 
nitida (Spirogyra), XXVII, 1-2; 171 
normani (Zygnema), V, 6; 34 
notabilis (Spirogyra), 185 
novae-angliae (Spirogyra), XXX, 7; 186 
nummuloides (Mougeotia), XV, 2-3; 95 
nyctigama (Spirogyra), XXXV, 18; 205 

oblata (Spirogyra), XXXII, 1-3; 192 
oblongata (Mougeotia), XVI, 8; 99 
obovata (Spirogyra), XXIV, 5; 162 
occidentalis (Spirogyra), XXIV, 2; 162 
oedogonioides (Mougeotia), XVII, 

9-10; 102 

oltmannsii (Spirogyra), XXIII, 6; 159 
opelousensis (Mougeotia), XVI, 

13-15; 100 

operculata (Mougeotia), XVII, 11-12; 103 
orientalis (Spirogyra), XXIX, 3; 181 
orientalis (Zygnemopsis), VIII, 3-5; 52 
ornata (Mougeotia), XV, 6-7; 96 
ornatum (Zygnema), VII, 2; 40 
ovalis (Mougeotia), XVII, 2-3; 101 
ovalispora (Mougeotia), XIV, 14; 94 
oveidanum (Zygnema), II, 3; 22 
ovigera (Spirogyra), 186 

paludosa (Mougeotia), XIX, 17~18; 111 
paludosa (Spirogyra), XXIII, 3; 158 
papulata (Spirogyra), XXV, 3-5; 165 
paraguayensis (Spirogyra), XXIX, 

17-18; 183 
parvispora (Spirogyra), XXVI, 16; 171 

parvula (Mougeotia), XIII, 3-5; 89 
parvula (Spirogyra), XXII, 5-6; 155 
pascheriana (Spirogyra), XXXV, 

12-13; 204 
pawhuskae (Mougeotia), XVII, 24-25; 

103 
pawhuskae (Zygnema), IV, 10; 30 
Pawneanum (Zygnema), VII, 1; 40 
pectinata (Zygnemopsis), IX, 18-21; 58 
pectinatum (Zygnema), III, 6; 26 
pectosa (Mougeotia), XVII, 4-6; 101 
pectosum (Zygogonium), XI, 1-3; 66 
peipingensis (Spirogyra), XXXIX, 20; 221 
peliosporum (Zygnema), VI, 17; 39 
pellucida (Spirogyra), XXXI, 8; 190 
perforans (Spirogyra), XXIV, 9; 163 
phacosporum (Sirogonium), H-K; 236 
plakountiosporum (Zygogonium), XII, 

g-11; 6 

plena (Spirogyra), XXVIII, 1-2; 176 
Pleurodiscus, 71 

species of 
—description, 71 
illustrations, XII, 12-15 

poinciana (Mougeotia), XVII, 21; 104 
polyedrica (Debarya), XII, 24-26; 77 
polymorpha (Spirogyra), XXIII, 

14-15; 161 

polytaeniata (Spirogyra), 177 
porangabae (Spirogyra), XXIV, 11; 164 
porticalis (Spirogyra), XXIII, 9; 160 
pratensis (Spirogyra), 1, 7; XXII, 

14-18; 156 
prescottii (Spirogyra), 198 
proavita (Spirogyra), XXXVIII, 7; 215 
producta (Mougeotia), XIX, 5-6; 109 
prona (Mougeotia), XIX, 26-28; 112 
propria (Spirogyra), 187 
protecta (Spirogyra), XXXVII, 19; 212 
pseudofloridanum (Sirogonium), XL, 

6; 234 

pseudogranulata (Spirogyra), XXXIX, 
9; 220 

pseudoneglecta (Spirogyra), XXVI, 
13-14; 170 

pseudopectinatum (Zygnema), 25 
pseudoreticulata (Spirogyra), XLI, 

13-15; 222 
pseudospreeiana (Spirogyra), XXXV, 

11; 204 

pseudovarians (Spirogyra), XXI, 
12-14; 153 

pulchella (Mougeotia), XVI, 1; 98 
pulchrifigurata (Spirogyra), XXIX, 

8-9; 182 
punctata (Mougeotia), XIX, 15; 110 
punctata (Spirogyra), XXXIV, 1; 199 
punctatum (Zygogonium), XI, 12; 67 
puncticulata (Spirogyra), XXVIII, 9; 178 
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punctiformis (Spirogyra), XXXIV, 
5-6; 200 

punctulata (Spirogyra), XXX, 11-13; 187 

quadrangulata (Mougeotia), XIX, 
19-20; 111 

quadrangulatum (Zygnema), VII, 14; 42 
quadrata (Spirogyra), XXXVI, 14-16; 208 
quadrata (Zygnemopsis), IX, 4-5; 56 
quadrilaminata (Spirogyra), XXIX, 

II—13; 182 

quinquelaminata (Spirogyra), XXXIX, 
10-11; 219 

ralfsii (Zygnema), IV, 6; 29 
rava (Mougeotia), XIX, 25; 113 
rectangularis (Spirogyra), XXXVIII, 

II-12; 215 

rectispira (Spirogyra), 196 
recurva (Mougeotia), XIII, 13; 91 
reflexa (Spirogyra), XXXIV, 7-8; 200 
regellii (Mougeotia), XIX, 7-8; 109 
regularis (Spirogyra), XXXVII, 11-12; 218 
reinhardii (Spirogyra), XXXI, 3-5; 189 
reinschii (Mougeotia), XIV, 3; 92 
reticulata (Hallasia), X, 1-9; 61 
reticulata (Spirogyra), XXXIX, 5; 218 
rhizobrachialis (Spirogyra), XXIX, 

14-16; 183 

rhizoides (Spirogyra), 178 
rhizopus (Spirogyra), XXVIII, 11-13; 179 
rivularis (Spirogyra), XXVI, 8; 169 
robusta (Mougeotia), XVI, 2-4; 98 
robusta (Spirogyra), XXIV, 14-15; 165 
rotundangulata (Mougeotia), XIX, 

13-14; 110 
rugosa (Spirogyra), 206 
tugulosa (Spirogyra), XXXIV, 14; 201 

sahnii (Spirogyra), 160 
sanfordiana (Mougeotia), XVI, 7; 99 
scalaris (Mougeotia), XIV, 7-8; 93 
schmidtii (Spirogyra), XXVIII, 19-20; 180 
schwabei (Zygnema), VII, 10; 42 
scripta (Spirogyra), XXX, 3-4; 184 
scrobiculata (Spirogyra), XXIV, 17; XXV, 

6-7; 165 
seminoleana (Mougeotia), XVII, 22; 103 
semiornata (Spirogyra), XXXV, 

15-16; 205 
setiformis (Spirogyra), XXVII, 4-5; 172 
shangtungensis (Spirogyra), XXIX, 7; 182 
siamensis (Spirogyra), 175 
sibirica (Spirogyra), XLI, 8-9; 222 
sikangensis (Zygnemopsis), VIII, 1-2; 52 
silvicola (Spirogyra), XXI, 7; 151 
sinense (Zygnema), III, 1; 25 
sinense (Zygogonium), XII, 1-5; 67 
sinensis (Mougeotia), XV, 4; 95 
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sinensis (Spirogyra), XXXI, 10; 190 
sinensis (Zygnemopsis), VIII, 24; 54 
singularis (Spirogyra), XXI, 4; 151 
Sirocladium, 119 

species of 
—description, 119 
-illustrations, XX, 11-14 

sirogonioides (Spirogyra), XXXIII, 
7-8; 199 

Sirogonium, 231-36 
species of 
—descriptions, 232-36 
-illustrations, XL; G-K 
—key, 232 
—list, 236 

skujae (Spirogyra), XXIV, 12; 164 
skujae (Zygnema), 24 
smithii (Debarya), XII, 27-28; 77 
smithii (Spirogyra), XXVIII, 17-18; 180 
sphaerocarpa (Mougeotia), XIV, 4-6; 92 
sphaerocarpa (Spirogyra), XXXIX, 

17-18; 221 

sphaerospora (Spirogyra), XXXI, 9; 189 
sphaerospora (Zygnemopsis), IX, 6-7; 56 
spiralis (Zygnemopsis), IX, 16; 57 
Spirogyra, 123-229 

species of 
—descriptions, 150-223 
illustrations, I, 1, 3-5, 7; XXI-XXXIX; 

XLI, 8-23; F 
—key, 129-50 
—list, 223-29 

splendens (Zygnemopsis), VIII, 25; 55 
splendida (Spirogyra), XXVII, 17; 174 
spontaneum (Zygnema), VII, 5-7; 41 
spreeiana (Spirogyra), XXXVII, 4-6; 210 
stagnale (Zygnema), 31 
stellinum (Zygnema), I, 8; V, 16; VI, 1; 36 
stephensiae (Zygnemopsis), IX, 1; 55 
stephensiae (Zygogonium), XLI, 1-5; 69 
sterile (Zygnema), VII, 11; 41 
sticticum (Sirogonium), XL, 1-4; G; 233 
subcrassa (Mougeotia), XIV, 18; 94 
subcruciatum (Zygnema), V, 7; 34 
subcylindricum (Zygnema), VII, 13; 43 
subcylindrospora (Spirogyra), XXIX, 

4-5; 181 
subfanicum (Zygnema), V, 15; 35 
submarina (Spirogyra), 169 
submaxima (Spirogyra), 191 
subpaludosa (Mougeotia), XIX, 32; 113 
subpapulata (Spirogyra), XXV, 1-2; 165 
subpellucida (Spirogyra), XXXIX, 19; 221 
subreticulata (Spirogyra), XXIX, 

19-21; 183 

subsalina (Spirogyra), XXII, 9; 157 
subsalsa (Spirogyra), XXIII, 2; 158 
substellinum (Zygnema), V, 1; 32 
subtile (Zygnema), 31 



244 

suecica (Spirogyra), XXIII, 7; 159 
sulcata (Spirogyra), XXIV, 4; 162 
sumatrana (Mougeotia), XV, 12; 96 
suomiana (Spirogyra), XXXIV, 4; 200 

supervarians (Spirogyra), XXII, 7; 154 
synadelphum (Zygnema), IV, 1-2; 28 
szechwanensis (Spirogyra), XXVIII, 

3; 176 

taftiana (Spirogyra), XXIV, 8; 163 
talguppense (Zygogonium), XI, 7-8; 66 
talyschensis (Mougeotia), XV, 13; 97 
taylorii (Spirogyra), XXXIII, 9; 197 
Temnogametum, 117-18 

species of 
—descriptions, 118 
-illustrations, XX, 1-10 
—key, 117 

tenerrima (Mougeotia), XIX, 30-31; 111 
tenue (Zygnema), IV, 14-15; 32 
tenuissima (Mougeotia), XIII, 2; 89 
tenuissima (Spirogyra), XXXV, 5—6; 203 
tenuius (Sirogonium), 232 
teodoresci (Spirogyra), XXI, 8; 153 
terrestre (Zygnema), VII, 16-18; 28 
tetrapla (Spirogyra), XXXIX, 4; 218 
texensis (Spirogyra), XXXII], 5; 196 
thaxter1 (Temnogametum), XX, 7-9; 118 
tholosporum (Zygnema), IV, 13; 32 
thylespora (Mougeotia), XVIII, 6-8; 106 
tiffaniana (Zygnemopsis), VIII, 22-23; 54 
qibodensis (Spirogyra), 211 
tolosana (Spirogyra), XXXVIII, 3; 214 
torta (Spirogyra), XXIX, 10; 182 
trachycarpa (Spirogyra), 187 
transeaui (Mougcotia), XVII, 19-20; 104 
transeaui (Temnogametum), XX, 5-6; 118 
transeauiana (Spirogyra), XXXVIII, 

10; 215 

transeauiana (Zygnemopsis), IX, 10-11; 56 
transeauianum (Zygnema), 35 
triplicata (Spirogyra), 174 
tropica (Mougeotia), XIX, 21; 112 
tsingtaoensis (Spirogyra), XXXVII, 7; 210 
tuberculata (Spirogyra), 166 
tubifera (Mougeotia), XIII, 6-9; 90 
tumida (Spirogyra), XXXVII, 9; 210 
tumidula (Mougeotia), XIX, 9-10; 109 
turfosa (Spirogyra), XXVI, 17; 171 

uberosperma (Mougeotia), XVIII, 
9-10; 106 

uleanum (Temnogametum), XX, 1-4; 118 
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undulisepta (Spirogyra), XXXV, 4; 203 

vaginatum (Zygnema), 34 
varians (Mougeotia), XVI, 12; 99 
varians (Spirogyra), XXII, 1; 153 
variformis (Spirogyra), XXI, 9-10; 152 
vaucherii (Zygnema), V, 5; 33 
velata (Spirogyra), XXIV, 1; 161 
ventersicum (Sirogonium), XL, 7; 234 
ventricosa (Mougeotia), XIX, 24; 112 
venusta (Spirogyra), XXXVII, 17-18; 212 
verrucosa (Spirogyra), XLI, 19; 223 
verrucosum (Zygnema), II, 10-11; 24 
verruculosa (Spirogyra), XXX, 8-10; 186 
victoriensis (Mougeotia), XIII, 18; 91 
virescens (Mougeotia), XIX, 16; 110 
viridis (Mougeotia), XIX, 3—4; 109 
visenda (Spirogyra), XXXIV, 15; 202 

wabashensis (Spirogyra), XXXIV, 13; 201 
wangi (Spirogyra), XXXVIII, 14-15; 216 
weberi (Spirogyra), XXXV, 14; 205 
welwitschii (Spirogyra), 170 
westii (Spirogyra), 162 
wollnyi (Spirogyra), 172 
wrightiana (Spirogyra), I, 4-5; XXVII, 

7-8; 173 
wuchangensis (Zygnemopsis), VIII, 

28-29; 55 

yunnanense (Zygnema), 31 
yunnanensis (Spirogyra), XXVII, 9; 173 

Zygnema, 13-47 
species of 
—descriptions, 22—45 
-illustrations, I, 2, 6, 8-9; II-—VII; 

XLI, 6-7; A-E 
—key, 17-22 
—list, 45-47 

Zygnemopsis, 49-59 
species of 
—descriptions, 52-58 
—illustrations, VIIJ-IX 
—key, 50-51 
—list, 58-59 

Zygogonium, 63-69 
species of 
—descriptions, 65-69 
-illustrations, X, 10-19; XI; XII, 1-11 

XLI, 1-5 
-key, 64-65 
—list, 69 
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PLATES 

ReEpRopUCTIVE STRUCTURES OF ZYGNEMATACEAE 

Fic. 1—Akinetes of Spirogyra juergensi from Crystal Springs, Mis- 

sissippi, April, 1925. The usual form of akinetes in this species is similar to 

that of the vegetative cells. Fic. 2—Akinetes of a Zygnema found at 

Arcadia, Florida, February, 1931. Fic. 3—Akinetes and zygospore of Spiro- 

gyra farlowii from Topinobee, Michigan, July, 1934. Fics. 4-5—Vegetative 

cell and two aplanospores of Spirogyra wrightiana from Parahiba, Brazil, 

July, 1934. Fic. 6.—Vegetative cell and two aplanospores of Zygnema frig- 

idum from Smithville, Oklahoma, May, 1932. Fic. 7——Aplanospores of 

Spirogyra pratensis from Charleston, Illinois, May, 1912. On two of the spo- 

rangia figured are outgrowths that suggest the initials of conjugating tubes. 

In many species these outgrowths are alternately or spirally arranged in suc- 

cessive cells. When present they occur in only some of the sporangia. 

Fic. 8.—Zygospores and parthenospores of Zygnema_ stellinum from 

Charleston, Illinois, May, 1912. This camera-lucida drawing also demon- 

strates the distance between filaments through which conjugation may take 

place. Fic. 9—Aplanospores and zygospores of Zygnema cruciatum from 

Coffeen, Illinois, May, 1915. Note that aplanospores occur in both male 

and female filaments. Fic. 10.—Four zygospores of Mougeotia droueti 

from Fortaleza, Ceara, Brazil, October, 1935. This figure exemplifies sev- 

eral species in which the cytoplasmic residues form a film enclosing the 

zy gospores. 
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PLAIE: I 

ZYGNEMA 

Fic. 1—Usual and unusual chromatophores in a filament of Zygnema 

collected near Fort Myers, Florida. Fic. 2—Chromatophore patterns in 

filaments from West Point, Mississippi, and Pittsburgh, Pennsylvania. 

Fic. 3.—Z. oveidanum from Florida, zygospore, parthenospore, and ap- 

pearance of chromatophores during conjugation. Fic. 4.—Z. himalayense 

from India, scalariform and lateral conjugation and zygospores. In lateral 

conjugation the gametes unite through the end walls. After Randhawa. 

Fics. 5-6.—Z. laevisporum, vegetative cell, scalariform and lateral conjuga- 

tion, and mature zypospore from Falmouth, Massachusetts. After Jao. 

Fic. 7.—Z. decussatum, three zygospores and adjoining gametangia from 

Charleston, Illinois. Fic. 8.—Z. conspicuum, zygospores and gametangia, 

from central Illinois. Fic. 9.—Z. lawtonianum, zygospores and gametangia 

from Medicine Park, Oklahoma. After Taft. Fics. 10-11.—Z. verrucosum, 

zygospores, gametangia, and details of spore wall, from Szechwan, China. 

After Jao. Fic. 12.—Z. chungu, zygospore patterns from Wuchang, China. 

After Li. 
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PLATE III 

ZYGNEMA 

Fic. 1.—Z. sinense, zygospores and gametangia from Szechwan, China. 

After Jao. Fics. 2-3.—Z. globosum, conjugation pattern and detail of spore 

walls from Bohemia. After Czurda. Fic. 4.—Z. adpectinatum, gametangia 

and zygospore from Charleston, Illinois. Fic. 5—Z. areolatum, gametangia 

and zygospores from Smithville, Oklahoma. Fic. 6.—Z. pectinatum, scalar- 

iform and lateral conjugation, aplanospore, and zygospores with spore wall 

markings, from Coffeen, Illinois. Fic. 7—Z. excrassum, zygospores and 

gametangia from Casey, Illinois. Fic. 8—Z. neopectinatum, gametangia 

and zygospore from Illinois. Fics. g-10.—Z. giganteum, aplanospore, zygo- 

spores and parthenospores from Punjab, India. Modified after Randhawa. 

Fics. 11-12.—Z. gedeanum, \ateral conjugation, zygospore, and partheno- 

spores from Java. After Czurda. Fics. 13-14.—Z. czurdae, zygospores after 

partial disintegration of the gametangial walls, from Punjab, India. After 

Randhawa. 
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ZYGNEMA 

Fics. 1-2.—Z. synadelphum, zygospores and vegetative cells enclosed by 

pectic sheath with prominent structural lines. Figure 1 from Latvia, after 

Skuja; Fig. 2 from Douglas Lake, Michigan. Fics. 3-4.—Z. coeruleum, 

zygospores and gametangia, and spore wall pattern, from Bohemia. After 

Czurda. Fic. 5—Z. kiangsiense, zygospores and gametangia from China. 

After L. C. Li. Fic. 6.—Z. ralfsi, conjugation pattern after G. S. West. 

Fic. 7.—Z. micropunctatum, zygospore and gametangia from Douglas Lake, 

Michigan. Fics. 8-9.—Z. circumcarinatum, zygospore and details of spore 

wall from Bohemia. After Czurda. Fic. 10—Z. pawhuskae, gametangia 

and zygospores from Oklahoma. After Taft. Fic. 11.—Z. carinatum, zygo- 

spores and gametangia from Oklahoma. Fic. 12.—Z. extenue, zygospores 

and beginning of lateral conjugation from Szechwan, China. After Jao. 

Fic. 13—Z. tholosporum, zygospore from Uruguay. After Magnus and 

Wille. Fics. 14-15.—Z. tenue, zygospores, gametangia, and details of spore 

wall from China. After Jao. Fic. 16.—Z. cylindrospermum, zygospores and 

gametangia from the Shetland Islands. After W. & G. S. West. Fics. 17- 

18.—Z. hausmanni, zygospores and gametangia from Austria. After 

Czurda. 
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ZYGNEMA 

Fic. 1.—Z. substellinum, vegetative cells and the enlarged receptive 

gametangia from Bartlesville, Oklahoma. Fic. 2.—Z. luteosporum, gam- 

etangia and zygospore from Bohemia. After Czurda. Fic. 3.—Z. flavum, 

zygospore, vegetative cells, and akinete from Eden, Texas. After Taft. 

Fic. 4.—Z. calosporum, zygospores and vegetative cell from Szechwan, 

China. After Jao. Fic. 5.—Z. vaucherii, gametangia and zygospores from 

Cape Cod, Massachusetts. Fic. 6.—Z. normani, zygospore and gametangia 

from Norman, Oklahoma. After Taft. Fic. 7—Z. subcruciatum, zygo- 

spores and gametangia from China. After Jao. Fics. 8-9.—Z. germanicum, 

zygospores and gametangia from Germany. After Czurda. Fics. 10-12.— 

Z. insigne, conjugation patterns and zygospores. After Jao, and de Bary. 

Fics. 13-14.—Z. fanicum, scalariform conjugation and zygospores from 

China. After Li, and Jao. Fic. 15.—Z. subfanicum, zygospore and gam- 

etangia from China. After Jao. Fic. 16.—Z. stellinum, aplanospores and 

zygospores from Starkville, Mississippi, April, 1925. Note relative length of 

aplanosporangia and gametangia. (See also Plate I and Plate VI.) 

a 
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PLATE VI 

ZYGNEMA 

Fic. 1.—Z. stellinum, zygospores formed by lateral and scalariform con- 

jugation from Illinois. (See also Plates I and V for figures of partheno- 

spores and aplanospores.) Fic. 2—Z. cylindrosporum, zygospores and 

gametangia from Macedonia. After Czurda. Fic. 3.—Z. bohemicum, 

gametangia and zygospores from Bohemia. After Czurda. Fic. 4.— Z. 

mirandum, zygospores, vegetative cell, and akinete, from Austin, Texas. 

After Taft. Fic. 5.—Z. inconspicuum, zygospores and gametangia from 

Manchuria. After Czurda. Fics. 6-7.—Z. crassiusculum, zygospores and 

details of spore wall from Cape Town, South Africa. Fic. 8.—Z. chalybeo- 

spermum, lateral and scalariform conjugation, with resulting zygospores 

from Bohemia. Modified from Czurda. Fics. 9-10.—Z. cyaneum, scalar- 

iform and lateral conjugation from Bohemia. After Czurda. Fics. 11-13.— 

Z. collinsianum, zygospores in relation to gametangia, zygospore, and 

aplanospore with details of spore wall markings from central Illinois. 

Fic. 14.—Z. excompressum, zygospores and spore markings from Bohemia. 

After Czurda. Fic. 15.—Z. azureum, zygospores and gametangia from 

Medford, Oklahoma. After Taft. Fic. 16—Z. carinthiacum, zygospore, 

gametangia, and spore wall markings from Szechwan, China. After Jao. 

Fic. 17.—Z. peliosporum, zygospores and gametangia from Alabama. 
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PLATE VII 

ZYGNEMA 

Fic. 1.—Z. pawneanum, gametangia and zygospores from Oklahoma. 

After Taft. Fic. 2—Z. ornatum, gametangia and zygospores from Nan- 

king, China. After L. C. Li. Fic. 3—Z. excommune, gametangia and 

zygospores from Bohemia. After Czurda. Fic. 4——Z. borzae, aplanospore 

and sporangium from Transylvania. After Krieger. Fics. 5-7—Z. sponta- 

neum, vegetative cell, akinete, early stages of aplanospore development, and 

mature spores from South Africa. The last figure, of a specimen from 

China, is after Jao. Fic. 8—Z. irregulare, aplanospore and sporangium 

from Brandenburg, Germany. After Krieger. Fic. 9—Z. cylindricum, 

aplanospores and vegetative cell from Hilliards, Ohio. Fic. 10.—Z. schwabei, 

aplanospore from southern Chile. After Krieger. Fic. 11.—Z. sterile, 

akinetes with laminate walls from Madison County, Ohio. Fic. 12.— 

Z. hypnosporum, aplanospores in a filament having a thick pectic sheath 

with radial structural lines from Rhodesia, South Africa. After Rich. 

Fic. 13.—Z. subcylindricum, aplanospore and sporangium from Bohemia. 

After Czurda. Fic. 14.—Z. quadrangulatum, aplanospores from Hunan, 

China. After Jao. Fic. 15.—Z. kwangtungense, zygospores and gametangia 

from China. After Ley. Fics. 16-18.—Z. terrestre, two forms of aplan- 

ospores and a zygospore from Fyzabad, India. After Randhawa. 
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PLATE VIII 

ZYGNEMOPSIS 

Fics. 1-2.—Z. sikangensis, vegetative cells and zygospores from Yun- 

nan, China. After L. C. Li. Fics. 3-5.—Z. orientalis, vegetative cells, 

immature and mature zygospores from northern India. After Carter. 

Fics. 6-7—Z. gracilis, vegetative cells and aplanospores from Fyzabad, 

India. After Randhawa. Fics. 8-9.—Z. floridana, zygospores in face and 

lateral views, from Florida. Fics. 10-11.—Z. minuta, zygospore and aplan- 

ospores from Michigan. Fics. 12-14.—Z. desmidioides, zygospores, face 

and edgewise views, and vegetative cells from Latvia. After Skuja. Fics. 

15-17.—Z. columbiana, zygospores in face and edgewise views, and an 

aplanospore from British Columbia. Fics. 18-21.—Z. americana, various 

forms of zygospores and a pair of parthenospores from Ontario, Canada. 

Fics. 22-23.—Z. tiffaniana, zygospores from Fort Myers, Florida. Fic. 24.— 

Z. sinensis, vegetative cell and zygospore from Hupeh, China. Fic. 25.—Z. 

splendens, zygospore from Fyzabad, India. After Randhawa. Fics. 26-27.— 

Z. indica, zygospore and aplanospore from Hamira, India. After Randhawa. 

Fics. 28-29.—Z. wuchangensis, zygospore and vegetative cell from Hupeh, 

China; After LG. Li. 
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PLATE IX 

ZYGNEMOPSIS 

Fic. 1.—Z. stephensiae, two zygospores from Cape Colony, South 

Africa. Fics. 2-3.—Z. 1yengari, zygospores and aplanospores from Fyzabad, 

India. Drawn from type material. Fics. 4-5——Z. quadrata, zygospores 

from Szechwan, China. After Jao. Fics. 6-7.—Z. sphaerospora, zygospores 

from Fyzabad, India. After Randhawa. Fics. 8-9.—Z. lamellata, face and 

lateral views of zygospores from India. Drawn from type material. Fics. 10- 

11.—Z. transeauiana, aplanospores and vegetative cell from Fyzabad, India. 

After Randhawa. Fics. 12-15.—Z. decussata, vegetative cells, zygospores, 

parthenospores, and aplanospores from Ilinois. Fic. 16.—Z. spiralis, group 

of zygospores from Michigan. After Prescott. Fic. 17—Z. fertilis, aplan- 

ospores from South Africa. After Fritsch and Rich. Fics. 18-21.—Z. pec- 

tinata, variations in chromatophores and aplanospores from Kentani, South 

Africa. Fic. 22.—Z. hodgettsi1, immature aplanospores from Stellenbosch, 

South Africa. After Hodgetts. ; 
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PLATE, X 

HALtasia AND ZYGOGONIUM 

Fics. 1-9.—Hallasia reticulata, vegetative cells and aplanospores. In 

some of the aplanospores secondary spores are formed which are released by 

the separation of the two valves of the aplanospore wall. In Fig. 9 a several- 

celled sporeling is depicted. After Hallas. Fics. 10-16.—Zygogonium 

ericetorum, vegetative cells, akinetes, aplanospores, and zygospores in various 

stages of development. All but Fig. 14 are from Longwood, Florida. In 

Fig. 14 are filaments with an aplanospore and three encysted and united 

gametes, from Kwangtung, China. Fies. 17-19.—Z. mirabile, zygosporangia 

and vegetative cells from Portuguese West Africa. After G. S. West. 
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PLATE XI 

ZYGOGONIUM 

Fics. 1-3.—Z. pectosum, zygospores and gametangia, modes of branch- 

ing, and aplanospore from Louisiana. After Taft. Fics. 4-6.—Z. hansgirgu, 

filaments with aplanospores and spore markings, from India. After 

Schmidle. Fics. 7-8.—Z. talguppense, sporangia and aplanospores from 

India. After Iyengar. Fics. 9-11.—Z. capense, aplanospores and sporangia, 

details of spore wall, from Stellenbosch, South Africa. After Hodgetts. 

Fic. 12.—Z. punctatum, zygospore and elongated gametangia from Louisi- 

ana. After Taft. Fies. 13-15.—Z. heydrichu, lateral conjugation and zygo- 

spores, release of spore through separation of two halves of sporangium 

wall, and akinete from Sydney, Australia. After Schmidle. Fics. 16-19.— 

Z. kumaoénse, aplanospores and branching filament from northern India. 

After Randhawa. 
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PLATE XII 

ZYGOGONIUM, PLEuRopIscus, MouGEoTiopsis, AND DEBARYA 

Fics. 1-5.—Zygogonium sinense, zygospores, vegetative cells, partheno- 

spores, lateral conjugation, and resulting zygospore; also remnants of 

sporangium wall after escape of zygospore; details of spore wall. Fics. 6— 

8.—Z. exuvielliforme, zygospores formed by lateral and scalariform con- 

jugation, and details of spore wall, from Colombia, South America. After 

Jao. Fics. g-11.—Z. plakountiosporum, zygospores formed by lateral and 

scalariform conjugation. Note bilateral asymmetry of spore wall markings 

from Colombia, South America. After Jao. Fics. 12-15.—Pleurodiscus 

borinquinae, vegetative cells with disc-shaped chromatophores; zygospores 

and details of sporangium and spore walls from Puerto Rico. After Tiffany. 

Fics. 16-17.—Mougeotiopsis calospora, vegetative cells with chromatophores 

in different positions; zygospores with characteristic deep pits in the spore 

wall from Latvia. After Skuja. Fics. 18-19.—Debarya glyptosperma, 

arched gametangia and zygospores from Sweden. Fics. 20-21.—D. ackley- 

ana, face and side views of zygospores from Michigan. Fics. 22-23.—D. 

costata, zygospores in face and side views from Fyzabad, India. Fics. 24- 

26.—D. polyedrica, zygospores and gametangia from Yiinnan, China. After 

Skuja. Fics. 27-28.—D. smithu, vegetative cell and mature zygospore; 

lower figure shows growth of the two chromatophores and the multiplica- 

tion of pyrenoids during the early stages of conjugation, from Fresno, 

California. Fics. 29-30.—D. hardyi, conjugating gametangia and immature 

spore; cannot be placed in this genus with certainty until mature zygospores 

are found. 
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PLATE XIII 

MoucEoTIA 

Fic. 1—M. angusta, gametangia and zygospore. After Hassall. Fic. 2.— 

M. tenuissima, zygospore and gametangia. After de Bary. Fics. 3-5—M. 

parvula, zygospores and subtending gametangia from Finland; third figure, 

aplanospore and sporangium from Burgaw, North Carolina. Fics. 6-9.— 

M. tubifera, figures in order illustrate an early stage in conjugation; usual 

form of mature zygospore; zygospore resulting from conjugation through 

lateral wall of one of the tubes; the last exemplifies a pair of tubes that 

failed to unite and produced a pair of parthenospores. Note that the tubes 

have about the same diameter as the vegetative cells. The cells are too long 

to be illustrated on this plate. Specimens from Wilmington, North Carolina. 

Fics. 10-12.—M. calcarea, aplanospore, three zygospores, and the form of 

- zygospore which has been distinguished as “bicalyptrata.” First two figures 

after Wittrock. Fic. 13.—M. recurva, usual position of zygospore between 

gametangia. Fic. 14.—M. ellipsoidea, zygospore and gametangia. After 

G.S. West. Fics. 15-17.—M. adnata, zygospores resulting from scalariform 

and lateral conjugation, from India. After Iyengar. Fic. 18—M. victor- 

iensis from Australia, gametangia and zygospore enclosed by thick pectic 

layer. After West. Fic. 19—M. chlamydata, zygospore with remnants of 

outer layer of sporangium wall surrounding each half of the conjugating 

tube, from Ecuador. After Prescott. Fic. 20.—M. cotopaxiensis, zygospore 

pattern, from volcano Cotopaxi, Ecuador. After Prescott. 

De a Di ee eh”. i 
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PLATE XIV. 

MouceEoTIA 

Fic. 1.—M. kerguelensis, zygospores and gametangia from the Ker- 

guelen Islands, in the southern Indian Ocean. After Krieger. Fic. 2—M. 

maltae, zygospore and gametangia from Latvia. After Skuja. Fic. 3— 

M. reinschu, zygospore by lateral conjugation, from central Illinois. Figs. 

4-6.—M. sphaerocarpa, zygospores, parthenospores, and aplanospores from 

Columbus, Ohio. The walls of the gametangia and tubes are often greatly 

thickened, and the cytoplasmic residues may form a veil around the zygo- 

spore as in Fig. 5. Fics. 7-8.—M. scalaris, zygospore by scalariform con- 

jugation and parthenospore after incomplete lateral conjugation, from 

Michigan. Fics. g-10.—M. jogensis, zygospores after scalariform and lateral 

conjugation, from India. After Iyengar. Fics. 11-12.—M. africana, aplan- 

ospore and zygospore from the Philippine Islands. Fic. 13—M. hirnu, 

zygospore and gametangia from Finland. After Hirn. Fic. 14.—M. oval- 

ispora, zygospore and gametangia from Germany. After Krieger. Fic. 15.— 

M. macrospora, zygospore and gametangia from Pennsylvania. After Wolle. 

Fics. 16-17.—M. genuflexa, zygospores by lateral and scalariform conjuga- 

tion, from Illinois. Fic. 18.—M. subcrassa, zygospore and gametangia from 

Australia. After G. S. West. 
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PLATE XV 

MouceEorTIA 

Fic. 1.—M. caelestis, zygospore and two aplanospores with local thick- 

ening of sporangial walls, from Miami, Oklahoma. Fics. 2-3—M. num- 

muloides, three aplanosporangia with characteristic bend where the spore 

is formed, and a zygospore and gametangia, from Burgaw, North Carolina. 

Fic. 4.—M. sinensis, two zygospores with reticulate median spore wall, from 

Tinghai, China. After Li. Fic. 5——M. megaspora, zygospore and gam- 

etangia, from Sweden. After Wittrock. Fics. 6-7.—M. ornata, zygospores 

and detail of spore walls, from Szechwan, China. After Jao. Fic. 8—M. 

micropora, zygospore and gametangia, from Oklahoma. Fics. 9-11.— 

M. areolata, aplanospore, zygospore, and details of spore wall, from Oveida 

Springs, Florida. Fic. 12—M. sumatrana, zygospore and gametangia, from 

Sumatra. After Schmidle. Fic. 13—M. talyschensis, zygospores and gam- 

etangia, from Baku, U.S.S.R. After Woronichin. Fic. 14.—M. gotlandica, 

zygospore with characteristic spore markings, from Sweden. After Wittrock. 

Fics. 15-16.—M. globulispora, zygospore and details of spore wall, from 

Szechwan, China. After Jao. Fic. 17.—M. laevis, zygospore and gam- 

etangia, from England. After Archer. Fics. 18-19.—M. lamellosa, zygo- 

spore, gametangia, and spore wall details, from Szechwan, China. After 

Jao. Fic. 20—M. microverrucosa, zygospores and gametangia from Ger- 

many. After Krieger. 
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PLATE XVI 

MouceEorTIA 

Fic. 1—M. pulchella, vegetative cell and zygospores from Douglas 

Lake, Michigan. Fics. 2-4.—M. robusta, vegetative cells, zygospores, and 

gametangia from Winchester, Massachusetts. A cell in which the chro- 

matophore has divided completely with the nucleus between the halves is 

represented in Fig. 4. One not infrequently finds chromatophores of this 

and a few other species with ends cleft to various depths. Fic. 5.—M. day- 

tonae, zygospore and gametangia from Daytona, Florida. Fic. 6.—M. 

handelii, zygospore, gametangia, and vegetative cell from Yiinnanfu, China. 

After Skuja. Fic. 7M. sanfordiana, from Daytona, Florida. Fic. 8.— 

M. oblongata, a pair of zygospores with attached gametangia from Fort 

Myers, Florida. Fics. g-11.—M. laetevirens, two forms of zygospore and 

an aplanospore from Long Island, New York. Fic. 12.—M. varians, zygo- 

spore from Sweden. After Wittrock. Fics. 13-15.—M. opelousensis, three 

zygospores seen at different angles, from Opelousas, Louisiana. After Taft. 

Fic. 16.—M. angolensis, zygospore from Angola, Africa. After West. 

Fic. 17.—M. gelatinosa, zygospore with pectic sporangium wall from 

Sweden. After Wittrock. 
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PLATE XVII 

MouceEoTIA 

Fic. 1.—M. depressa, zygospore and gametangia from Germany. After 

Kiitzing. Fics. 2-3—M. ovalis, gametangia and zygospore, and details of 

spore wall. After Wittrock and Nordstedt. Fics. 4-6.—M. pectosa, zygo- 

spore and aplanospores from Fort Myers, Florida. Fics. 7-8.—M. disjuncta, 

zygospores, one with change of sporangium wall to pectic compound, the 

other without. Specimens from Fort Myers, Florida. Fics. g-10—M. 

oedogonioides, zygospores resulting from lateral and scalariform conjugation. 

Note unique remnants of conjugating tubes. Fics. 11-12.—M. operculata, 

gametangia, zygospore, and details of spore wall from Florida. Fics. 13- 

14.—M. atubulosa, zygospores in pectic-walled sporangia, and details of 

spore wall from Java. After Krieger. Fics. 15-17.—M. cyanea, zygospores, 

and aplanospore, and details of spore wall from Michigan. Fic. 18.—M. 

caimani, part of group of interconjugating filaments from Haiti. Fics. 19- 

20.—M. transeaui, two forms of zygospores and an aplanospore from Illinois. 

Fic. 21.—M. poinciana, zygospores and an aplanospore from Fort Myers, 

Florida. Differs from the preceding only in having larger dimensions. 

Fic. 22.—M. seminoleana, zygospore and aplanospore from Fort Myers, 

Florida. Fic. 23.—M. cherokeana, zygospores and arching gametangia from 

Oklahoma. Fics. 24-25.—M. pawhuskae, gametangia and zygospores, and 

spore wall details from Oklahoma. 
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PLATE XVIII 

MovucEoTIA 

Fics. 1-3.—M. americana, zygospores and gametangia, and an aplan- 

ospore with its relatively long sporogenous cell from Oneida Lake, New 

York. Fics. 4-5—M. corniculata, zygospore and vegetative cell from Bo- 

hemia. Modified from figure by Hansgirg. Fics. 6-8—M. thylespora, 

zygospores and gametangia from Estonia. After Skuja. In Fig. 6 are aplan- 

ospores from Florida where zygospores were found with them. Fics. 9- 

10.—M. uberosperma, vegetative cell, aplanospore, and zygospore from 

Kentani, South Africa. Fics. 11-14.—M. craterophora, four zygospores 

from the Azores. After Bohlin. Fics. 15-16.—M. irregularis, two zygo- 

spores from Angola, Africa. After West. Fic. 17M. delicata, zygospore 

and gametangia from Austria. After Beck. Fics. 18-20.—M. granulosa, 

vegetative cell, parthenospore, and two zygospores from Cape Town, South 

Africa. Fics. 21-22.—M. elegantula, zygospores and an aplanospore. Fig. 

21 after Wittrock. Fics. 23-25.—M. boodlei, two aplanospores and the 

very rare zygospore, from Charleston, Illinois. Fics. 26-31—M. capucina, 

vegetative cell, zygospores, an aplanospore, and a parthenospore. The last 

figure shows scalariform conjugation between two adjacent cells, from 

Tupper Lake, New York. 
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PLATE XIX 

MOovuGEOTIA 

Fics. 1-2.—M. gracillima, aplanospore and zygospore from Oneida 

Lake, New York. Fics. 3-4.—M. viridis, aplanospore and zygospore from 

Saugatuck, Michigan. Fics. 5-6—M. producta, aplanospore and zygospore 

from Burma. After West. Fics. 7-8—M. regellii, zygospores, face and 

lateral views from Greece. After Skuja. Fics. g-10—M. tumidula, zygo- 

spore, aplanospore, and vegetative cell from Illinois. Fics. 11-12.—M. aus- 

triaca, two zygospores from Wiener-Neustadt, Austria. After Czurda. 

Fics. 13-14.—M. rotundangulata, zygospore and details of spore wall from 

Szechwan, China. After Jao. Fic. 15M. punctata, zygospore from 

Sweden. After Wittrock. Fic. 16—M. virescens, zygospore from England. 

After Hassall. Fics. 17-18.—M. paludosa, two zygospores from England. 

After West. Fics. 19-20.—M. quadrangulata, aplanospore and zygospore 

from Illinois. Fic. 21—M. tropica, aplanospore (in optical section) and a 

vegetative cell from Angola, Africa. After West. Fics. 22-23—M. miami- 

ana, two forms of aplanospores from the same filament, from Miami, Okla- 

homa. Fic. 24.—M. ventricosa, aplanospores from Sweden. After Wittrock. 

Fic. 25.—M. rava, aplanospores variously placed in the sporogenous cell, 

from Starkville, Mississippi. Fics. 26-28.—M. prona, vegetative cell, early 

stage of aplanospore formation, and mature aplanospores from High Hill, 

Long Island, New York. Fic. 29—M. mayort, an aplanospore from Colom- 

bia, South America. After West. Fics. 30-31.—M. tenerrima, vegetative 

cell and aplanospore from Colombia, South America. After West. Fic. 32.— 

M. subpaludosa, zygospore from Kwangtung, China. After Ley. 
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PLATE XX 

TEMNOGAMETUM, SIROCLADIUM, AND ENTRANSIA 

Fics. 1-4—Temnogametum uleanum, vegetative cells and gametangia, 

zygospores formed by scalariform and lateral conjugation, from Brazil. 

After Mobius. Fics. 5—6.—T. transeau1, mature zygospores formed by scalar- 

iform and lateral conjugation; early stages similar to the preceding species, 

from Ecuador. After Prescott. Fics. 7-9.—T. thaxter1, vegetative cell, two 

gametangia, zygospore, and aplanospore from Trinidad, British West Indies. 

Fic. 10.—T. heterosporum, vegetative cell, lateral and scalariform conjuga- 

tion from Angola. After West. Fics. 11-14.—Sirocladium kumaoénse, 

vegetative cells, three aplanospores, a parthenospore (Fig. 13), and a zygo- 

spore and gametangia from northern India. Drawn from type specimens. 

Fic. 15.—Entransia fimbriata, vegetative cells with characteristic parietal 

chromatophores with nucleus between, from Nova Scotia. After Hughes. 
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PLATE XXI 

SPIROGYRA 

Fic. 1.—S. communis, gametangia and zygospores from Illinois. Fie. 2. 

—S. intorta, conjugating filaments and zygospores from Szechwan, China. 

After Jao. Fic. 3.—S. juergensii, typical gametangia and zygospores from 

Illinois. Fic. 4.—S. singularis, gametangia and zygospores from Illinois. 

Fic. 5.—S. gracilis, gametangia and zygospores from Ohio. Fic. 6.—S. 

fragilis, gametangia and zygospores. Note separation of receptive gam- 

etangia following conjugation, from Szechwan. After Jao. Fic. 7.—S. sil- 

vicola, gametangia and zygospores from northern Illinois. After Britton. 

Fic. 8.—S. teodoresci, gametangia and zygospores from Illinois. Figs. 9- 

10.—S. variformis, vegetative cell, gametangia, and zygospores variously 

deformed by the gametangial walls from Cape Town, South Africa. 

Fic. 11.—S. condensata, \ateral and scalariform conjugation, vegetative cell, 

and zygospores from Charleston, Illinois: Fics. 12-14.—S. pseudovarians, 

gametangia, zygospores, and optical section of spore wall from Czecho- 

slovakia. After Czurda. 
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PLATE XXII 

SPrRoGYRA 

Fic. 1.—S. varians, gametangia, zygospores, and inflated sterile cell 

from central Illinois. Fic. 2.—S. bicalyptrata, gametangia and zygospores 

from Czechoslovakia. After Czurda. Fic. 3.—S. circumlineata, gametangia, 

zygospores, and sterile cell from central Illinois. Fic. 4.—S. fennica, lateral 

and scalariform conjugation, and zygospores from Szechwan, China. After 

Jao. Fics. 5-6.—S. parvula, scalariform and lateral conjugation, and an 

aplanospore from central Illinois. Fic. 7—S. supervarians, gametangia and 

zygospores from Cape Town, South Africa. Fic. 8.—S. borgeana, gam- 

etangia and zygospores from Illinois. (See also Fig. 16, Pl. XXIII.) Fic. 9. 

—S. subsalina, gametangia and zygospore from Finland. Fics. 10-11.—S. 

gibberosa, lateral and scalariform conjugation, separation of receptive gam- 

etangia, and zygospores from Szechwan. After Jao. Fic. 12.—S. catenae- 

formis, scalariform and lateral conjugation, and sterile cell from central 

Illinois. (See also Fig. 16, Pl. XXIV.) Fic. 13.—S. bullata, zygospores, 

gametangia, and sterile cells from Szechwan. After Jao. Fics. 14-18.—S. 

pratensis, vegetative cells, aplanospores, and zygospores. Note growth of 

cells during development of aplanosporangia of which there are two extreme 

types, also the bullate type of sterile cells. Type material from Charleston, 

Illinois. 
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PLATE XXIII 

SPIROGYRA 

Fic. 1.—S. flavescens, zygospores and gametangia from Michigan. 

Fic. 2.—S. subsalsa, gametangia and zygospore from Florida. Fic. 3.—S. 

paludosa, gametangia and zygospores from Bohemia. After Czurda. Fie. 4. 

—S. mirabilis, zygospore (very rare) and aplanospore (the usual method of 

reproduction) from Douglas Lake, Michigan. Fic. 5.—S. longata, zygo- 

spores and gametangia from China. After Jao. The spores are not always 

so long but are always ovoid. Fic. 6—S. oltmannsi, aplanospores and 

sporangia from South Africa. After Huber-Pestalozzi. Spores are “possibly 

scrobiculate” when mature. Fic. 7—S. suecica, gametangia and zygospores 

from Sweden. After Borge. Fic. 8.—S. gallica, gametangia and zygospores 

from France. After Petit. Fic. 9—S. porticalis, zygospores and gametangia 

from Illinois. Fic. 10.—S. lacustris, gametangia, zygospore, and conjugating 

tubes from Austria. Fics. 11-13.—S. lutetiana, various forms of zygospores 

from France. After Petit. Fics. 14-15.—S. polymorpha, zygospores, par- 

thenospores, and variously shaped gametangia from China. After Jao. 

Fic. 16.—S. borgeana, a remarkably rare instance of conjugation through 

end walls of two filaments with two adjoining receptive gametangia of 

another filament. Fics. 17-18.—S. aplanospora, lateral conjugation and 

aplanospore formation from India. After Randhawa. 
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PLATE XXIV 

SPIROGYRA 

Fic. 1.—S. velata, spore wall pattern. After Jao. Fic. 2.—S. ocet- 

dentalis, gametangia and zygospores from Illinois. Fic. 3—S. luteospora, 

zygospore and receptive gametangium from Bohemia. After Czurda. Fic. 4. 

—S. sulcata, zygospores and gametangia from Wisconsin. After Blum. 

Fic. 5.—S. obovata, gametangia and zygospores from Szechwan, China. 

After Jao. Fic. 6.—S. asiatica, zygospore from Tibet. After Czurda. Fie. 7. 

—S. lagerheimii, \ateral conjugation and zygospore from Sweden. After 

Wittrock. Fic. 8.—S. taftiana, gametangia, zygospore, and sterile cells from 

Texas. After Taft. Fic. 9—S. perforans, gametangia and zygospores from 

Florida. Fic. 10—S. minutifossa, zygospore and gametangia from Massa- 

chusetts. After Jao. Fic. 11.—S. porangabae, gametangia, zygospores, and 

sterile cells from northern Brazil. Fic. 12.—S. skujae, gametangia and zygo- 

spores from India. After Randhawa. Fic. 13.—S. hoehnei, gametangia and 

zygospore from Kentucky. Fics. 14-15.—S. robusta, gametangia and zygo- 

spores from South Africa. After Nygaard. Fic. 16.—S. catenaeformis, a not 

uncommon form of a laterally conjugating filament from Illinois. Fic. 17. 

—S. scrobiculata, unusual form of receptive gametangia and conjugation 

through end wall of filament from Illinois. 
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PLATE XXV 

SPIROGYRA 

Fics. 1-2.—S. subpapulata, zygospores, aplanospores, and sterile cells 

from Szechwan, China. After Jao. Fics. 3-5.—S. papulata, scalariform and 

lateral conjugation, zygospores, and spore wall pattern from Szechwan. 

After Jao. Fics. 6-7.—S. scrobiculata, scalariform conjugation, zygospores, 

and details of spore wall from Austria. After Czurda. Fic. 8.—S. aphano- 

sculpta, scalariform conjugation and zygospores from Greece. After Skuja. 

Fics. g-10.—S. daedalea, scalariform conjugation, zygospores, and spore 

wall pattern, from Yugoslavia. After Czurda. Fic. 11.—S. kaffirita, zygo- 

spores and gametangia from South Africa. Fic. 12.—S. ghosei, gametangia 

and mature zygospores from India. After Singh. Fics. 13-15.—S. daeda- 

leoides, vegetative cell, lateral and scalariform conjugation, and zygospores 

from Latvia. After Skuja. 
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PLATE XXVI 

SPIROGYRA 

Fics. 1-2.—S. maravillosa, vegetative cell and aplanospores from north- 

ern Brazil. Fic. 3.—S. irregularis, gametangia and zygospores from Illinois. 

Fic. 4.—S. fuellebornei, gametangia and zygospores from Nyassa Lake re- 

gion, Africa. After Schmidle. Fic. 5.—S. microspora, zygospores resulting 

from lateral conjugation, from Szechwan, China. After Jao. Fics. 6-7.—S. 

hollandiae, gametangia and zygospores from New Guinea. After Taft. 

Fic. 8.—S. rivularis, gametangia and zygospores from Kansas. Fics. g-10.— 

S. biformis, lateral and scalariform conjugation and zygospores from China. 

After Jao. Fics. 11-12.—S. hyalina, lateral and scalariform conjugation, and 

resulting zygospores, also a parthenospore from Mississippi. Fics. 13-14.— 

S. pseudoneglecta, lateral and scalariform conjugation, and zygospores from 

Moravia. After Czurda. Fic. 15.—S. columbiana, gametangia and zygo- 

spore from Colombia, South America. After Czurda. Fic. 16.—S. parvt- 

spora, gametangia and zygospores from Florida. After Wood. Fic. 17.—S. 

turfosa, gametangia, zygospore, and vegetative cell from Spain. After Gay. 
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SPIROGYRA . 

Fics. 1-2.—S. nitida, gametangia and zygospores from Szechwan, 

China. After Jao. Fic. 3.—S. hymerae, vegetative cell, zygospore, and gam- 

etangia from Indiana. After Britton. Fics. 4-5.—S. setiformis, gametangia 

and zygospore from Charleston, Illinois. Fic. 6.—S. elliptica, zygospore and 

gametangia from Szechwan, China. After Jao. Fics. 7-8.—S. wrightiana, 

vegetative cell, aplanospores, and sporangia from Parahiba, Brazil. Fic. 9.— 

S. yunnanensis, zygospores and gametangia from Yiinnan, China. After 

L. C. Li. Fic. 10.—S. Aatillensis, zygospores and gametangia from Puerto 

Rico. Fic. 11.—S. ellipsospora, zygospore and vegetative cell from Illinois. 

Fic. 12.—S. emilianensis, zygospores and gametangia from Massachusetts. 

Fic. 13.—S. exilis, gametangia, zygospores, and sterile cell from Burma. 

After West. Fics. 14-15.—S. neglecta, zygospores and gametangia. Mod- 

ified after Czurda. Fic. 16.—S. decimina, zygospores and gametangia. 

After Jao. Fic. 17.—S. splendida, zygospore and gametangium. After G. S. 

West. 
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Fics. 1-2.—S. plena, receptive gametangia and zygospores formed by 

lateral and scalariform conjugation from Burma. After West. Fic. 3.—S. 

szechwanensis, gametangia and zygospore from Chungking, China. After 

Jao. Fic. 4.—S. jugalis, receptive gametangium and zygospore from Illinois. 

Fic. 5.—S. margaritata, receptive gametangium and zygospore from spec- 

imens collected at Dresden, Germany. Fic. 6.—S. bichromatophora, gam- 

etangia and zygospores from India. After Randhawa. Fic. 7.—S. baileyi, 

gametangia and zygospores from Australia. After Schmidle. Fic. 8.—S. 

dubia, gametangia and zygospores. After Kiitzing. Fic. 9.—S. puncticulata, 

zygospores and gametangia from Massachusetts. After Jao. Fic. 10.—S. 

aequinoctialis, zygospore and gametangia from central Africa. After West. 

Fics. 11-13.—S. rhizopus, zygospores, gametangia, holdfast, and details of 

spore wall, from Peiping, China. After Jao. Fic. 14.—S. dictyospora, veg- 

etative cell, gametangia, and zygospores from Chungking, China. After Jao. 

Fics. 15-16.—S. fossa, gametangia, zygospore, and spore wall details from 

Massachusetts. After Jao. Fics. 17-18.—S. smithit, gametangia, zygospores, 

and details of outer and inner layers of median spore wall. Fics. 1g-20.—S. 

schmidtu, zygospores and gametangia from Koh Chang, Siam. After West. 
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PLATE XXIX 

SPIROGYRA 

Fics. 1-2.—-S. chungkingensis, gametangia, zygospores, and details of 

spore wall. After Jao. Fic. 3.—S. orientalis, receptive gametangium and 

zygospore from Burma. After West. Fics. 4-5.—S. subcylindrospora, gam- 

etangia, zygospore, and spore wall pattern, from Szechwan, China. After 

Jao. Fic. 6.—S. mienningensis, zygospore and gametangia from Yunnan, 

China. After Li. Fic. 7.—S. shantungensis, zygospore and gametangia from 

China. After Li. Fics. 8-9.—S. pulchrifigurata, gametangia, zygospores, 

and spore wall details from Szechwan. After Jao. Fic. 10.—S. torta, gam- 

etangia and zygospores from Massachusetts. After Blum. Fics. 11-13.—S. 

quadrilaminata, zygospore, optical section of spore wall, and spore wall 

pattern, from Szechwan. After Jao. Fics. 14-16.—S. rhizobrachialis, gam- 

etangia, zygospore, rhizoid, and spore wall pattern, from Chungking, 

China. After Jao. Fics. 17-18. 

wall pattern from South America. After Borge. Fics. 19-21.—S. subretic- 

ulata, zygospore, optical section of spore wall, and spore wall pattern, from 

South Africa. After Fritsch. 

S. paraguayensis, zygospores and spore 
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PLATE XXX 

SPIROGYRA 

Fics. 1-2.—S. brunnea, gametangia, zygospores, and spore wall pattern, 

from Transvaal. After Fritsch and Rich. Fics. 3-4.—S. scripta, gametangia, 

and zygospores from Transvaal. After Nygaard. Fic. 5.—S. fluviatilis, 

receptive gametangium and zygospore from Illinois. Fic. 6.—S. grossut, 

zygospore from Yugoslavia. After Schmidle. Fic. 7.—S. novae-angliae, 

gametangia and zygospore from New York. After Blum. Fics. 8-10.—S. 

verruculosa, vegetative cell, zygospore, and spore wall pattern from Hang- 

chow, China. After Jao. Fics. 11-13.—S. punctulata, vegetative cell, gam- 

etangia, zygospore, and cell wall details, from China. After Jao. Fics. 14- 

16.—S. malmeana, gametangia, zygospores, and spore wall pattern from 

Brazil. After Borge. Fics. 17-18.—S. echinospora, chromatophores, gam- 

etangia, zygospore, and median spore wall pattern from New Hampshire. 

After Blum. Fics. 19-20.—S. diluta, conjugating filaments, and character- 

istic orientation of spores, also spore wall details. In part after Wood. 
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PLATE XXXI 

SPIROGYRA 

Fics. 1-2.—S. echinata, zygospores, gametangia, and details of spore 

wall from Montgomery, Iowa. After Blum. Fics. 3-5.—S. reinhardu, veg- 

etative cell, gametangia, and spore wall patterns, from Brazil. After Borge. 

Fic. 6.—S. hunanensis, chromatophores, gametangia, and zygospore from 

China. After Jao. Fic. 7—S. discoidea, vegetative cell, gametangia, and 

zygospores from Cape Town, South Africa. Fic. 8.—S. pellucida, gam- 

etangia, and two views of zygospore from England. After West. Fic. 9.—S. 

sphaerospora, gametangia, conjugating tubes, and zygospores from Finland. 

After Hirn. Fic. 10.—S. sinensis, gametangia and zygospore from Hang- 

chow, China. After L. C. Li. Fries. 11-13.—S. colligata, twisted filament, 

end walls of cells, gametangia, and zygospores from England. After 

Hodgetts. Fics. 14-15.—S. majuscula, zygospores and an aplanospore from 

Illinois. Fic. 16.—S. glabra, gametangia and zygospores from Vienna, 

Austria. After Czurda. Fics. 17-18.—S. ellis, gametangia, zygospore, and 

spore wall details. After Czurda. 
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SPIROGYRA 

Fics. 1-3.—S. oblata, vegetative cell, gametangia, zygospores, and de- 

tails of spore wall structure from Hangchow, China. After Jao. Fic. 4.—S. 

formosa, zygospores and receptive gametangia from Illinois. Fic. 5.—S. jas- 

siensis, lateral conjugation and zygospores from Bessarabia. After Teo- 

doresco. Fic. 6.—S. crassa, receptive gametangia and zygospores from 

France. After Petit. Fic. 7—S. manoramae, gametangia and zygospores 

from India. After Randhawa. Fics. 8-9.—S. jatobae, receptive gametangia, 

zygospores, and vegetative cell from Brazil. Fics. 10-11.—S. maxima, 

zygospores and spore wall pattern from South America. After Borge. 

Fics. 12-13.—S. heeriana, gametangia and zygospores, also spore wall pat- 

tern, from Vienna, Austria. After Czurda. Fics. 14-15.—S. lenticularis, 

receptive gametangia, zygospores seen from different angles, and spore wall 

pattern, from Cape Town, South Africa. 

re 
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SPIROGYRA 

Fic. 1.—S. crassoidea, two views of zygospore from Illinois. Fics. 2-4. 

—S. hydrodictya, zygospores and gametangia after scalariform conjugation; 

early stage in lateral conjugation. Note unusual thickness of the tube walls. 

Specimen from Coffeen, Illinois. Fic. 5.—S. texensis, gametangia and zygo- 

spore from Karnac, Texas. After Taft. Fic. 6.—S. lushanensis, zygospores 

and gametangia from China. After Li. Fics. 7-8.—S. sirogonioides, scalar- 

iform and lateral conjugation with resulting zygospores from Charleston, 

Nova Scotia. After Hughes. Fic. 9.—S. tayloriz, gametangia and zygospores 

from Massachusetts. After Jao. Fics. 1o-11.—S. liana, lateral and scalar- 

iform conjugation and zygospores from China. Fics. 12-13.—S. collinsii, 

zygospores formed by lateral and scalariform conjugation from Mississippi. 

Fic. 14.-—S. chenu, lateral and scalariform conjugation, zygospores, and 

sterile cell from Szechwan, China. After Jao. 
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SPIROGYRA 

Fic. 1.—S. punctata, vegetative cells, gametangia, and zygospores from 

China. After Jao. Fics. 2-3.—S. esthonica, conjugating filaments and me- 

dian spore wall, from Estonia. After Skuja. Fic. 4.—S. suomiana, zygo- 

spore and gametangia from Finland. After Hirn. Fics. 5-6.—S. puncti- 

formis, vegetative cells, zygospores, and spore wall details from Illinois. 

Fics. 7-8.—S. reflexa, gametangia and zygospores from Illinois. The lower 

figure illustrates an example of “cross conjugation.” Fic. 9.—S. micro- 

punctata, zygospores and gametangia from Illinois. Fics. 1o-11.—S. cor- 

rugata, vegetative cell, conjugating tube, zygospore, and spore wall details. 

In part after Jao. Fic. 12.—S. Aungarica, scalariform conjugation and zygo- 

spores from Sopron, Hungary. After Langer. Fic. 13.—S. wabashensis, 

gametangia and zygospores from Brownsville, Illinois. After Tiffany. 

Fic. 14.—S. rugulosa, gametangia and zygospores from Bologoe, Russia. 

After Ivanof. Fic. 15.—S. visenda, vegetative cell, gametangia, and zygo- 

spore from Columbus, Mississippi. 
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SPIROGYRA 

Figs. 1-3.—S. narcissiana, vegetative cell with semireplicate end walls, 

aplanospores, and sporangia from Charleston, Illinois. Fic. 4.—S. unduli- 

septa, zygospores and gametangia from Upper Punjab, India. Fics. 5—6.—S. 

tenuissima, zygospores and gametangia from China. After Jao, Fics. 7-8. 

—S. inflata, \ateral and scalariform conjugation, and resulting zygospores 

from China. After Jao. Aplanospores from Illinois. Fics. gQ-10.—S. cylin- 

drica, \ateral and scalariform conjugation with resulting zygospores from 

Austria. After Czurda. Fic. 11.—S. pseudospreeiana, gametangia and zygo- 

spore from Szechwan, China. After Jao. Fics. 12-13.—S. pascheriana, 

lateral and scalariform conjugation and resulting zygospores from Czecho- 

slovakia. After Czurda. Fic. 14.—S. weberi, gametangia and zygospores 

from Germany. After Czurda. Fics. 15-16.—S. semiornata, lateral and 

scalariform conjugation, and resulting zygospores from China. After Jao. 

Fic. 17.—S. hopeiensis, gametangia and zygospore from North China. 

After Jao. Fic. 18.—S. nyctigama, vegetative cell, gametangia, and zygo- 

spores from Cape Colony, South Africa. Fics. 1g-20.—S. grevilleana, lateral 

and scalariform conjugation from Bohemia. After Czurda. 
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Fic. 1.—S. chuniae, zygospores and gametangia from China. After Jao. 

Fics. 2-4.—S. incrassata, \ateral and scalariform conjugation and details of 

spore wall from Berlin. After Czurda. Fic. 5.—S. foveolata, zygospore and 

gametangia from Latvia. After Skuja. Fic. 6—S. discreta, zygospore and 

gametangia from central Illinois. Fic. 7—S. kuusamoénsis, gametangia 

and zygospores from Finland. After Hirn. Fics. 8-9.—S. amplectens, 

lateral conjugation and details of spore wall from China. After Skuja. 

Fics. 10-13.—S. groenlandica, vegetative cell, lateral and scalariform con- 

jugation, zygospores, and an aplanospore from Boston, Massachusetts. 

Fics. 14-16.—S. quadrata, scalariform and lateral conjugation, and resulting 

zygospores from Szechwan, China, after Jao; the aplanospores were collected 

in Illinois. Fics. 17-18.—S. dentireticulata, zygospores and details of spore 

wall from China. After Jao. Fics. 19-20.—S. fritschiana, zygospores and 

gametangia from South Africa. After Fritsch and Rich. Fic. 21.—S. goetzei, 

zygospores and receptive gametangia from Lake Nyassa. After Schmidle. 
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Fic. 1.—S. lambertiana, gametangia and zygospore from Maine. Fics. 

2-3.—S. microgranulata, gametangia, zygospore, and wall pattern from 

China. After Jao. Fics. 4-6.—S. spreeiana, aplanospore, scalariform and 

lateral conjugation, and zygospores from Massachusetts. Fic. 7.—S. tsing- 

taoensis, gametangia and zygospores from China. After L. C. Li. Fic. 8— 

S. arta, gametangia and zygospores from Szechwan, China. After Jao. 

Fic. 9.—S. tumida, gametangia, zygospores, and cylindrically distended 

sterile cells from Szechwan. After Jao. Fic. 10.—S. articulata, aplanospores 

and sporangia from Columbus, Mississippi. Fics. 1r-12.—S. regularis, gam- 

etangia, zygospores, median spore wall markings. After Cedercreutz. 

Fic. 13.—S. laxistrata, gametangia and zygospore from Szechwan. After 

Jao. Fic. 14.—S. croasdaleae, gametangia and zygospores from Naushon 

Island, Massachusetts. After Blum. Fic. 15.—S. denticulata, aplanospore 

and part of sporangium from Massachusetts. After Blum. Fic. 16.—S. 

lamellosa, gametangia, conjugating tubes, and zygospore from Szechwan. 

After Jao. Fics. 17-18.—S. venusta, conjugating filaments, zygospore, and 

spore wall pattern from Szechwan. After Jao. Fic. 19.—S. protecta, con- 

jugating filaments, zygospores, and optical section of spore wall. 
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Fic. 1.—S. cleveana, gametangia and zygospores from Szechwan, China. 

After Jao. Fic. 2.—S. areolata, gametangia and zygospore from central 

Illinois. Fic. 3.—S. tolosana, zygospores and gametangia from Indiana. 

Fic. 4.—S. hassallii, lateral conjugation and zygospore from Szechwan, 

China. After Jao. Fics. 5-6.—S. hartign, scalariform and lateral conjuga- 

tion, conjugating tubes, and zygospores. After Kiitzing. Fic. 7.—S. proavita, 

lateral conjugation and tube. After Langer. Fics. 8-9.—S. gratiana, straight 

conjugating filaments, scalariform and lateral conjugation, zygospores, and 

aplanospores. Fic. 10.—-S. transeauiana, gametangia and zygospore from 

Szechwan, China. After Jao. Fics. 11-12.—S. rectangularis, scalariform 

and lateral conjugation with resulting zygospores from central Illinois. 

Fic. 13.—S. fallax, gametangia and zygospores from Bohemia. After Hans- 

girg. Fics. 14-15.—S. wangi, vegetative cell, gametangia, and zygospore 

from Hangchow, China. After Li. Fics. 16-17.—S. acanthophora, gam- 

etangia, zygospores, and details of spore wall from Latvia. After Skuja. 

Fics. 18-20.—S. inconstans, \ateral and scalariform conjugation with result- 

ing zygospores, and details of spore wall from Casey, Illinois. Note in 

Fig. 1g an almost complete absence of the reticulum on the spore wall. This 

depicts the extreme variation from Fig. 20. 
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Fics. 1-3.—S. borysthenica, gametangia, zygospore, and optical sections 

of spore wall from Ukraine. After Kasanofsky and Smirnoff. Fic. 4.—S. 

tetrapla, vegetative cell, gametangia, and zygospores from central Illinois. 

Fic. 5.—S. reticulata, gametangia, and zygospore with outer median wall 

partly cut away exposing the reticulations on the inner median wall from 

Brazil. Fic. 6.—S. crassivallicularis, gametangia and zygospore from Massa- 

chusetts. After Jao. Fics. 7-8.—S. granulata, vegetative cell, receptive gam- 

etangium, and zygospore from Szechwan, China. After Jao. Fic. 9.—S. 

pseudogranulata, receptive gametangium and zygospore from Tong-Kau, 

China. After Ley. Fics. 1o-11.—S. quinquelaminata, gametangia, zygo- 

spore, aplanospore, and details of spore wall, from Szechwan, China. After 

Jao. Fic. 12.—S. jaoi, gametangia and zygospore from Tong-Kau, China. 

After Ley. Fic. 13.—S. chekiangensis, gametangia and zygospore from 

Wenchow, China. After Jao. Fics. 14-16.—S. crassispina, scalariform and 

lateral conjugation, zygospores, conjugating tubes, and details of spore wall 

from Haimen, China. After Jao. Fics. 17-18.—S, sphacrocarpa, gametangia 

and zygospores, from Wenchow, China. After Jao. Fic. 19.—S. subpel- 

lucida, gametangia and zygospores from Wenchow. After Jao. Fic. 20.—S. 

peipingensis, gametangia, and zygospores from China. After Jao. 
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Fics. 1-4.—-S. sticticum, various types of conjugation and zygospores. 

The first three figures based on collection from Mayhew, Mississippi: (a) 

two pairs of equal gametangia, (6) conjugation between pairs of the larger 

subdivisions of the progametangia, (c) zygospore from three gametes 

54 x 144m. Alternating pairs of conjugants between long and short 

gametangia, from India. After Randhawa. Fic. 5.—S. megasporum, gam- 

etangia and zygospore from Szechwan, China. After Jao. Fic. 6.—S. pseudo- 

floridanum, gametangia and zygospore from Wisconsin. After Prescott. 

Fic. 7.—S. ventersicum, gametangia and zygospore from the Transvaal. 

Fic. 8.—S. melanosporum, gametangia and zygospore from India. After 

Randhawa. Fic. 9.—S. indicum, zygospore and gametangia from India. 

After Singh. Fics. 10-11.—S. hu, vegetative cell, zygospore, and details 

of spore wall from Kiangsi, China. After L. C. Li. Fics. 12-13.—S. illi- 

noiense, early stage in conjugation with pectic ring around adhesion disc, 

mature zygospore, and subtending gametangia. On some spores the retic- 

ulum is less prominent than in this figure. 
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Fics. 1-5.—Zygogonium stephensiae, vegetative cells, and gametangium 

(note relative length); immature and mature zygospores by scalariform 

conjugation; conjugation through end wall and mature spore; and the only 

instance of lateral conjugation seen in the abundant collections from Cape 

Colony. Fics. 6-7.—Zygnema mucigenum, scalariform and lateral conjuga- 

tion, and mature spores from northern India. After Randhawa. Fies. 8-0. 

—Spirogyra sibirica, bullate sterile cell, scalariform conjugation, zygospores, 

and spore wall markings from Lake Zaisan region, Russia. After Skvortzof. 

Fics. 10-11.—S. czurdae, scalariform conjugation, zygospores, and spore 

markings from Kashmir, India. After Misra. Fic. 12.—S. australensis, 

vegetative cells and zygospore from Australia, Queensland. After Mobius. 

Fics. 13-15.—S. pseudoreticulata, \ateral and scalariform conjugation, spore 

form, and details of spore markings. After Borge. Fic. 16.—S. azygospora, 

aplanospores, and sporangia from north India. After Singh. Fic. 17.—S. in- 

signis, vegetative cell, gametangia, and zygospore. After Petit. Fic. 18.— 

S. macrospora, spores and gametangia from India. After Rao. Fic. 19.—S. 

verrucosa, gametangia and zygospores from central India. After Rao. Fies. 

20-21.—S. indica, \ateral and scalariform conjugation. After Rao. Fics. 22- 

23.—S. marchica, mature spores following scalariform and lateral conjuga- 

tion. After Krieger. 
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