
THE DESMIDS OF OKLAHOMA* 
CURENCE E. TAFT 

INTRODUCTION 

This paper is an attempted taxonomic classification of some of the 
Desmids of Oklahoma. It was begun in September 1929, at which time 
plans were laid for a taxonomic study of both the Dcsmids and the Diatoms 
of the State. Due to the untimely death of Dr. E. C. Angst, the Diatoms 
are only partially completed at the present time. 

For the past year and a half, active collecting has been carried on only 
during the following months; September 1929 to June 1930. September 
1930 to April 1931. The summer months from June to September 1930 were 
devoted to the identification of species. drawings, and many other neces- 
sary tasks. 

Collections which were made, roughly included the entire state, as the 
following localities indicate; Miami, Ottawa Co.: Pine Valley, LtFlore Co.; 
Winding Stair Mts., Leflore Co.; McAlcster, Pittsburg Co.: Broken F w ,  
McCurtain Co.; Durant, Byran Co.; Arbuckle Mts., Murray Co.; Purccll, 
McClain Co.; Norman, Cleveland Co.; Horseshoe Lake at Harra h, Lincoln 
Co.; Edmond and Lake Overholser, Oklahoma Co.; Tulsa, Tulsa Co.: 
Wichita Mts., Comanche Co.; Mangum, Greer.; Caddo Canyon. Cadtlo 
Co.; Great Salt Plains, Alfalfa Co. 

Due to the fact that Oklahoma possesses a wide range of climatic con- 
ditions, soils, and geological formations, these collections have varied to a 
great extent. This has made it possible t o  secure many forms which would 
not otherwise have appeared. 

From these collections representatives of 20 genera have been identified. 
In this list there are 61 species, 11 varieties, and 6 forms making a total of 
78 identified species, varieties and forms. One variety, Staurastrum trihcd- 
rde var. glabra is named as a new variety of that species. Throughout the 
collections, the genus Cosmarium has predominated in numbers, there be- 
ing a total of 30 individuals identified. This is followed by the genus Clos- 
terium with a total of 11, and then by the genus Staurastrum with 8. The 
other genera follow with numbers of individuals ranging from one to four. 

Many descriptions have been adapted from those used b y  West in the 
British Dcsmidiaceae. Much of the terminology is also the same. 

This list does not represent the complete Desmid flora of the State. 
Much material, because of a lack of time, remains unexamined. Also, many 
forms sketched and partially identified have been omitted until such liter- 
ature as in necessary for their identification is obtained. 

I wish to express my appreciation for the kind assistance and encourage- 
ment given me by the late Dr. E. C. Angst, Dr. Paul B. Scars, Dr. E. T. 
Bodenberg and Dr. A. S. Foster. I also wish to thank the other members of 
the Department of Botany for collections which they have made. T o  Mr. 
Phillips, Oklahoma State Forester, I am greatly indebted for numerous col- 
lections and aid in transportation. 

*Submitted to the faculty of the graduate school of the University of Oklahoma 
in partial fulfillment of the requirements for the Master of Scicna degree. 



KEY TO SUB-FAMILIES, TRIBES, AND GENERA 

Cell-wall unsegmented. no pores. Point of ccll division unknown un- 
til the acmal division occurs. The young cell develops abliqucly. 
and its walls are  continuous with those of the parents. 

SUR-FAMILY I. 
SACCODERMAE 

Cells elongate, cylindrical. without constrictions. Cclls remaining 
anachcd to form loose filaments. Gll-wall with a differentiated outcr 
layer. This outer laycr may be smooth, slightly rough, or spiny. 

TRIBE I. 

GONA'MIZYGAB 
Gonarozygon 

Chloroplasts axile, strap like. 
Gl l s  solitary, short and mostly unconstrictcd. No diflerentiated outcr 
layer of cell-wall. 

TRIBL. 11. 
SPIROTAENEAE 

One chloroplast in each ccll -- - - - - - - - - - - - - - - - -  - - - - -  - ---6 
Chloroplast axile or parietal, spirally twisted. 

Spirotacnia 
Chloroplast axile and olain - ------------------------  - _  8 
Gl l s  solitary. 

Mrsotacnium 
Cclls with two chloroplasts - - -- - --- --- --- --. - - - --- - . - _ - - 10 
Chloroplast star shaped and radiating from a central pyrenoid. 

CyIindrocyrtis 
Chloroplasts having longitudinal ridges. 

Nctrium 
Gll-wall segmented, and having a differentiated outer laycr. Ccll 
division following a f ixd  type with the younK halves interpolated 
between the parent halves. The younger halves arc not continuous 
with the parent, but are j o i d  obliquely to them. 

SUR-FAMILY 11. 
PLACODERMAE 

Point of cell division variable. or sometimes fixed at the isthmus. 
TRIBE ill. 

PENIPAE 
Glls  of moderate length, straight and cylindrical. A slight central 
constriction may or may not be present. Point of cell diviaion vari- 
able. Gll-wall with or without pores. 

Peniutn 
Glls  elongate. ~enerally curved. Point of ccll division at thr middle 
of the cell. 

TRIBE IV. 

CLOSTEREAE 
Glls  strongly attenuated toward each end, which contain apical 
vacuoles with one to many rapidly moving granules. Two chlnro- 
plasts present. 

Clostm'u m 
Cells cylindrical. scarcely attenuated. No end vacuoles. Chloropla~ts 
single. Nucleus laterall y placed. 

Ro ya 
Point of division always fixed at the isthmus. Cells exhibiting a 
great diversity of form. Cell-wall of two thin layers with prer. 
The cells mature by the growth of thc young interpolated scmicell. 
No periodical growth ----- ------- ------,-- ---- - - - - - - - - - - - 19 
Both d d  and new parts of the obliquely fitting ccll-wall remain 
plain at the point of cell divisiin. The cells may be either d i t l r y  o r  
colonial ------------------------------------------------ 20 
Cclls ftec and solitary after divisiin ------------,-------- ---- 21 
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21. (26) G l l n  greatly dongatcd, cylindrical; constriction slight --- --,---22 
22. (24) Apices d scmicdl truncate or rounded. or truncately rounded 23 
23. Haws of scmicclls plain, or with a ring at thc point of iuacture. 

Plrurotarniurn 
24. (22) A p ~ c s  of cell ckft: clcft narrow or  opcn -------------------  25 
25. Apical angles rounded, incision narrow. 

Tetmcmorus 
26. (21) Cells short, usually compressed or radiating. Constriction usually 

deep - - _ ----. - - - - --  - - - _ - - . - ---  - - - - - - ----- - - - - --. 27 
27. (34) Gils  comprcsd. The vertical view fusiform to elliptic - - -  - - 28 
2R. (29)(30) Cclls with an apical incisbn and a mderarcly lobed margin. A 

central protuberancc present. 
Euarrrum 

29. (28) (30) CMls greatly zompresxd. Margin dceply incised. 
Mirrartrrias 

30. ( 2 8 )  (29) -lls with a more or less entire margin. Granules. warts, or 

31. 
32. (33)  

3.3. (32) 

34. (27)  

35. (20) 
36. 
37. (40) 
3n. (39) 

39. (38) 

so. (37) 
r r .  (43) 
42. 

43. (41) 

44. (19) 

45. (44) 

spines may ot may not bc prcxnt - -  31 
Glla having a central protuberance -. -. - . - -  - - 32 
Cell-wall punctate, warty. or vcrrucnsc. Central protuber- 
ance present or absent. 

Cosmati~~m 
Crll-wall with regularly arranged. paired spines. Gnt ra l  protuber- 
ance always present. 

Xant Aidium 
Cxlls radiating: triangular. quadrangular, o r  to clevcn radiatc in 
vertical vicw. In rare cases fusiforrn. 

Starcrudrum 
Cells aftcr division rcmain attachctl to form colonies - _ - 36 
CWls joincd by apices into long filamentous colonies . - - - - -- - - - 37 
Cells attached by apical processes - - - - -  - -  --  . - . ----- 38 
Apical prnccsxs short: appearing as two small granules between the 
two adjacent cclls. 

Sp Aamozosma 
Apical prnccsscs long and over lapping the apex of the adjacent cell. 

Onychonrma 
Apiccs of cells flat and plain; no praccsxs - - - - -  --- - - - -- ----- 41 
Cxlls with a very deep constriction . - -. -. 42 
Vcrtical vicw elliptical. 

Smndolosiuni 
Cclls with a wry shallow constriction. 

Hydothrca 
The old and ncw portions of the cell-wall develop a girdle-like 
thickening at thc p i n t  of division. which projects hack into each of 
~ h c  old semicells during division. Cxlls forming long filamentous 
colonies -. - . - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - -- - - - 45 
CMfs short. Vcrtical vicw triannular or quadrangular. 



FAMILY DESMIDIACEAE 

SUB-FAMILY I SACCODERMAE 

Cells cylindrical or narrowly subfusiform, 10-20 times longer than the 
diameter, not constricted, truncate, generally slightly dilated and often s u b  
capitate at the apices; usually remaining attached to each other in filaments 
of variable length, which readily dissociate into separate cells when dis- 
turbed, and always before conjugation; Chloroplasts two, rarely one, axilc, 
generally undulate and rather narrow, containing from 4-16 equidistant 
pyrenoids. 
Zygospores globose and smooth. 
A. Gll-wall perfectly smooth. G. Kinabani 
B. Cell-wall densely and more or less finely ~ranulate;  sizc of granulcs varying from 
indistinct to stronx sharp spines. G.  monot~ni r rm 

Gonatozygon monotacnium DcRary 
PI. 5, Fig. 3. 

West, British Dtsmidiaceae, Vol. I, p. 30, PI. 1, Figs. 1-7: PI. 5, Fig. 5. 
Smith, Phytoplankton of the Inland Lakes of Wis.. p. 5. PI. 52, Fig. I. 
Migula. Kryptogamenflora. Algen, p. 559. PI. 29. R, Fig. 2. 
Nordstcdt. lndcx Dcsmidiacearum, p. 175; Suppl., p. 86. 

Cells about 15-20 times longer than the diameter, cylindrical, apices 
slightly dilated; Gll-wall finely granulate, granules dense, easily seen; about 
six pyrenoids in each chloroplast. 

Length 18OP ; Width 11-12 p;Width of apices 16-17 p. 
Collected in Horseshoe Lake, Harrah, Nov. 26, 1930. 

Gonatozygon Kinachani ( Arch.) Rabenh. 
P1. 5, Figs. 7, 8. 

West, British Dcsmidiaceac, Vol. I, p. 35, PI. 2, Figs. 1-3. 
Cookc, British Desmids, p. 3, PI. I .  Fig. 3. 
Nordstcdt, lndcx Desmidiacearum. p. I5 1 ; Suppl., p. 73. 

Gl l s  13-20 times longer than the diameter, cylindrical; apices truncate; 
cell-wall smooth; chloroplast an axilc ribbon with 5-6 pyrenoids. G l l s  di- 
tary, or loosely joined into long filaments. 

Length 216-300 p; Width 15 p. 
Collrct~d at the South Canadian River bridge, 3 miles southwest of 

Norman, Nov. 18, 1929; Shawnee Lake, near Miami, April 9, 1931. 

Cells straight or almost so, oblongcylindrical or fusiform, not con- 
stricted, apices rounded, subacute or acute; chloroplast single, band-like and 
parietal, or uile and christatc, spirally twisted; nucleus eccentric; dl-wall  
unooth and cdodess. 
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This genus is extremely uncommon in the state, and was collected in 
only one locality, that being LeFlore county. The only member found was 
S. condcnsata. This one is the largest of all the group, and along with its 
perfectly straight cell, identification is relatively simple. 

Spirotacnia condcnsata BrCb. 
PI. 4, Fig. 8. 

W n t ,  Rritish Dcsmidiaceae, Vol. I ,  p. 38, PI. 2, Figs. 7-10. 
Wolle, Dcsmids of the U. S,, p. 33, PI. 3, Figs. 21, 22. 
Choke, British Dcsmids, p. 52, PI. 19, Fig. 3. 
Ralfs. British Dcsmidieae. p. 179, PI. 34, Fig. 1. 
iindau, Kryptogamcnflora fur Anfinger. Die AIgen. p. 17. PI. I .  F ~ K  39. 
Migula, Kryptogamenflora. AIgcn, p. 358, PI. 24, Fig 1 .  
Nordstcdt, Indcx Dcsmidiaccarum. p. 78, 275: Suppl., p. 39. 

Cclls large, 8-10 times longer than broad; poles rounded; chloroplast a 
broad, parietal, spiral band having 6-10 revolutions. 

Length 216 p; Width 21 p. 
Collected at Pine Valley, Ouachita Mts., Dec. 23, 1929. 

MESO~AENI UM Nag., 1840. 

G l l s  cylindrical or subcylindrical, usually straight but often curved, 
not constricted, apices rounded or subtruncate; chloroplast solitary, axile, 
flattened, ?nd plate like; pyrenoids one to many; nucleus frequently eccen- 
tric. 

This genus has appeared only once, and at that time was represented 
by members of only one species. A mucilaginous mass covering the surface 
of a plant crock in the departmental green house upon examination proved 
to be a pure culture of M. macrococcum var. micrococcum. It soon entirely 
disappeared, and since then I have not been able to find it. 

Mcsotacnium macrococcum (Kutz.) Roy & Bissett var. micrococcum 
(Kiitz.) West & G. S. West 

PI. 6, Fig. 16. 
Wcst. Rritihh Dcsmidiaceac. Vol. 1, p. 52. PI. 4. Figs. 1-3. 
Nordstctit. Index Drsniidiacearum, p. 162 : Suppl., p. 79. 

Cells shortly cylindrical, about 2 timcs longer than broad, sometimes 
slightly attenuated to the broadly rounded apices. 

Length 16.5 p; Width 8 p. 
Collected in the Departmental Greenhouse, Oct. 15, 1930. 

CYLINDR~CYSTIS Menegh., 1838. 

Cells cylindrical, about twice as long as the diameter, often embedded 
in mucilage, unconstricted or with a slight median constriction, apices gen- 
erally rounded; with one axile, substellate chloroplast in each semicell; py- 
renoid large, one in the center of each chloroplast. 
A. Ccll cylindrical. unconstrictcd. 2-3 times longer than the diameter.' C. Brebissonii 
H. Cells ohlnnp-cylindrical. unconstricted, 1%-2 timcs longer than the diameter C. 
CrBSSU 

Cylindrwystis crassa DtBary 
PI. 6, Fig. 4. 

Wcst, Rritish Deunidiaceac, Vol. 1, p. 59, PI. 4, F i .  33-38. 
Cooke, Rritish Desmids, p. 16, Pi. 18, Fig. 6. 
Migula, Kryptogamenflora. Algen, p. 354, PI. 22. Fig. 5. 
Nordsttdt, In&x Desmidiaccarum, p. 86; Suppl., p. 43. 

Cells rather small, about 1 '/2 times longer than broad, oblong cylin- 
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drical, with obtusely rounded ends. End view subcircular. Chloroplasts axilc 
and substellate, one in each xmiall, with one large axilc pyrenoid. 

Length 27-42 p; Width 18-27 (r. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

C ylr'ndrocystis Bribissonii Meneg h. 
P1. 6, Fig. 6. 

Wat, British Desrnidiaceae, Vol. 1, p. 58, PI. 4, Figs. 23-32; PI. 5 ,  Fig. 10. 
Mi&, Kryptogarnenflora. Algen, p. 354, PI. 24,  Fig. 7. 
Lindau, Kqptogarnenflora fur  Anganger. Die AIgen, p. 7, PI. I ,  I-ig. 13. 
RaIfs, British ksmidieae,  p. 153, PI. 25, Fig. 6. 
Nordstcdt, Indcx Dcsmidiacearurn, p. 67, 275; Suppl., p. 34. 

G l l s  cylindrical, no constriction, about 3 times longer than the di- 
ameter, apites rounded; chloroplasts indistinctly marked by longitudinal 
ridges. 

Length 45 f i ;  Width 15 p. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

NETRIUM (Nag.) 1849. 

Gl l s  straight, cylindrical, or fusiform, no median constriction; cell- 
wall unsegmented, without pores, no differentiated outer laycr, smooth; 
chloroplasts 2, one in each semicell (one species, N. interrupturn has two), 
each chloroplast axile with about six radiating plates which are prominently 
notched at the edges; several pyrenoids in each chloroplast, arranged in a 
median series, or sometimes scattered. 
1.  (3) G l l s  slightly constricted 2 
2. =lls 6-8 times longer than the diameter, constriction only a slight narrowinn. 

N. Digitus uar. con stricttc m 
3. ( 1 )  Cells unconstrictcd ------------------------------- - 4 
4. ( 6 )  Chloroplasts two, axile, with about six longitudinal, radiatinK plates, free mar- 

gins notchcd -----------------------_--------_-_--- - -- - -  - -  -- - -- -- - 5  
5. Cell size variable, about 3-4 times longer than thc diamctcr - ---- N. Di~irus 
6. (4 )  Chloroplasts four, each with about eight lon~itudinal  plates, free margins 

entire ------------------------------- --------------- -- . ---,-- ----.. 7 
7. Cclls 4-6 times longer than the diameter, extremities conical, apices obtusely 

rounded: terminal vacuole with one large, solitary, rnoving granulc.N. intcr- 
rrrpirr m 

Netrium Digirus (Ehrenb.) Itzigs. & Rothe. 
PI. 5, Fig. 6. 

Wcst, British Desmidiaccac, Vol. 1. p. 64, PI. 6, Figs. 14-16. 
Conn. Algae of the Freshwatcrs of Conn., p. 58, PI. 44, Fig. 282. 
Nordstcdt, lndex Dcsmidiacearum, p. 108, 276; Suppl., p. 52. 

Gl ls  large, variable in size, 3-4 times longer than the diameter, not 
constricted, oblongtlliptic, gradually attenuated from the middle to the 
rounded or rounded-truncate apices; chloroplasts axile with 5-7 radiating 
plates. which are deeply serrate at the outer margins; cell-wall smooth. 

Length 216-264 p; Width 69-72 p. 
Collected in the Arbuckle Mts., Wichita Mts., and at Indian Springs, 

during the years 1929 and 1930. 

N d u m  Digitus (Ehrenb.) Itzigs. dr Rothe. var. constricturn mob. 
PI. 5,  Fig. 5. 

West, Britisb I)eJmidirtac, Vol. 1, p. 65, Pl. 6, Fig. 17. 
Nordstcdt, Indcx Dcsmidi iarum, p. 108, 276; Sup& p. 52. 
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Cclls about 6 times longcr than the diameter, slightly narrowed in the 
median portion. 

Length 300 p; Width 50-52 p; Isthmus width 47 p. 
Cdlected in the Wichita Mts., April 26, 1930. 

Nctrium interrupturn ( Brib.) Liitkem. 
PI. 5, Fig. 4. 

West. British I)csmidiaceac. Voi. 1. p. 68. PI. 7, Figs. 1. 2. 
<hnn, Algac of thc Freshwatcrs of Conn., p. 58, PI. 44. Fig. 2Ki. 
Nt~rdstcclt. Indcx Dcsmidiacearum. Suppl.. p. 71. 

Cells large, 4%-5 times longer than the diameter, not constricted, cy- 
lindrical, ends sharply conical, apices obtusely rounded; chloroplasts four, 
two in each semicell, median ones cylindrical, apical ones slightly conical, 
each chloroplast with about eight longitudinal plates, with the free mar- 
g ins  entire; apical vacuole conspicuous, with a solitary moving granule. 

Length 190 p; Width 42-44 p. 
Collected in the Wichita Mts., April 26, 1930. 

SUHFAMILY 11 PLACODERMAE 

PENIZJM Rrib., 1844. 

Cxlls straight, cylindrical, subcylindrical, ellipsoidal, or fusiform, un- 
constricted or with a slight median constriction, apices rounded, subtrun- 
cate or truncate; with one axile chloroplast in each semicell, consisting of a 
central mass with several radiating longitudinal plates which are entire at 
their free edges, pyrenoids one or more in each chloropIast, arranged in an 
axile series: cell-wall usually with pores and some form of granules or scrob- 
iculations. 

1. (3)  Cclls unconstricted. no distinct dcmarcation between the old anti young xmi-  
cells; walls smooth - - - - - - - --  - - - . - - - - - . - - -- - - - - --- --- -- -- -- - 2 

2 .  Cclh ncvcr cylindrical. attcnuatcd towardr each end. 
P. N J I ~ C H ~ U  

2. ( I )  Cxlls rather distinctly constricted in thc middle: with a distinct dcmarcation 
hrtwccn old and young xmicells. - - - A  - - -  - -- --- - - - - - - -  - - ----- _ - - -  -4  

4. . Cxll-wall either minutely or coarxly granular - - - - - - - - - - - - - - - - - - - - - - - - -  5 
5 .  Cell-wall granulate over entire surface. P. murgaritucrrrm 

Pcnium Navicula Brib. 
PI. 6, Fig. 5. 

IVc\t. Hritish Iks~rlidiacrlre. Vol. 1. p. 75. PI. 7 .  Figs. 12-15. 19. 
WcJlr. rksmicls of the U. S.. p. 76, PI. 5. Fig. 16. 
Migulr. Kryptogamcnflora. Alpen. p. 365. PI. 22 R, Fig. I I. 
(:~K)(IC. Htitish lksmids. p. 42. PI. 16. Fig. 5.  
Norctstcrit. Indcx Dcsmidiacearum. p. 180: Suppl.. p. 87. 

Cells small, about 3%-4 times longer than broad, not constricted, fusi- 
form, pales broadly rounded: cell-wall smooth; chloroplasts axilc, with 5-7 
radiating plates, and 1-2 axilc pyrcnoids. '4pical vacuoles with several small 
maving granules. 

Length 72 p; Width 18-20 p. 
Cdlccted 10 miles north of Broken Bow, Dcc. 22, 1929. 

Pcnium mmgan'taccum (Ehrenb.) Brib. 
P1. 4, Fig. 7. 

Wet. British Dcsmidixcac. Vol. I. p. 83, P1. 8. Figs. 32-35. 
M5gulr. Ktyptwamcnflora. Algen, p. 368, PI. 22 8. Fig 5. 
Wdlc. tkunids of thc U. S., p. 3.1. Pi. 5, Figs. 5, 6, 11. 
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Hy4utdtr. Algas of Cona, p. 67, PI. 9, Fig. 31. 
Smirb, Phytoplankton of the Inland Wres of Wis, p. 7, PI. 52, Fig. 6. 
RJfa, British Desmidkac, p. 149, PI. 33, Fi 3. 
Cookc, British Damids, p. 38, PI. 17, Fig. I I. 
Lindau, Kryptogamcnfbt? fiir Anhgcr. Die Algcn, p. 5, PI. 1, Fig. 5. 
N o r d d t ,  Index Dcsmidiaccarurn, p. 198; Suppl., p. 96. 

Cdls large, 6-8 times longer than the diameter, cylindrical, with a dis- 
tinct median constriction, apices truncate to obtusely rounded; cell-wall red- 
dish brown in color, furnished with longitudinal rows of rather coarse 
granules; chloroplast an axile mass in each semiccll with 8-10 radiating 
plates, usually showing a definite median interruption. 

Length 120-210 p; Width 21-27 p; Isthmus width 18-23 p. 
Collected in the Winding Stair Mts., Dec. 23, 1929. 

Qlls elongated, always more or less attenuated, generally curved and 
often strongly arcuate or lunate, unconstricted; poles obtuse, truncate, ros- 
trace or attenuated to fine needle like points; cell-wall smooth or striated, 
often brown or yellow-brown in color; one chloroplast in each xmiccll, with 
a variable number of longitudinal ridges; pyrenoids few or many, in a sin- 
gle axile series or scattered through the chloroplast; with a terminal va- 
cuole between the end of the chloroplast and the extremity of the cell, con- 
taining one or many crystals of gypsum which exhibit a constant motion. 

curvum. 
5. (3) Ventral margin distinctly tumid, cell-wall smooth . - .-------------. ----  -6 
6. (8) Apices acutely rounded - -------  - -  - --  .- -------------.------ 7 
7. Cells medium size, 135-190 degrees of arc, inner margin strongly concave, 

gradually attenuated to the apices. Cl. Lciblcinii 
8. (6)  Apices obtusely rounded ---- -- --------------------------- ------- 9 
9. Cells moderately curved, 1 10-120 degrees or arc ------ - - - - --  -- - - --- 10 
10. (1 1) Pyrenoids 6-7 in number, arranged in a single axile series Cl. monilifcrum 
11. (10) Pyrenoids numerous, scattered throughout the chloroplast C1. Ehrcnbcrgii 
12. (2) Cells not strongly curved --- -- ------------ - - - - - - - - I - - - - - - - - - - - - -  ---- 13 
13. Ventral margin straight or slightly concave -------,------------------- 14 
1 4. (22) Cell-wall smooth - -- --- -- -- --- - - - - - -- - - - - - -- - -- - - - - - - - --- - - - -- - -- - - 1 5 
15. (18) (19) Cells Ianceolate, attenuated to subacute poles -,--------- - 16 
16. (17) Cells large, inner margin straight or slightly convex, apices acutely rounded. 

- Cl. lunceolatum 
17. -(16) Cells smallcr, inner margin broadly tumid, apices truncatcly rounded. CI. 

tumidum 
18. (15) (19) Cells suddenly attenuated to obtusely roundcd poles, curvature regular. 

C1. attrnwum war.? 
19. (15) (18) Poles greatly attenuated, acute, subacutc, or rounded --------- ,---- 20 
20. (211 Cells distinctly curved, inncr margin not tumid, outer margin 45-60 degrees 

of arc. CI. acutum 
21 (20) Cells distinctly curved, inncr margin distinctly tumid, outer margin 25-45 dc- 

g r m  of arc. Cl. rubularum 
22. (1 4 )  Cell-wall striated -------- ----- ----- - ----- -- 23 
23 (24) G l l s  not inflated at thc median portion, poles incurved Cl. lineatum 
24. (23) Median portion of cells inflated, suddenly attcntuatcd into long colorless poles. 

Cl. romatrtm 
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C Z o ~ t c ~ u m  incurvum BrCb. 
PI. 1, Fig. 12. 

West, British Dcrmidiaccae. Vd. 1, p. 136, PI. 15, Figs. 28-30. 
Nordstcdt, l n d a  Dcsmidiacearum, p. 144, 277: Suppl., p. 69. 

Cells small, 5-6 timcs longer than the diameter, strongly curved, outer 
margin 175 degrees of arc, inner margin not tumid, strongly attenuated to 
the acute apices; cell-wall smooth and cdorleu; chloroplasts with 2-3 py- 
renoids in a central series; terminal vacuoles with several small moving 
granules. 

This specimen is much larger than the one drawn by West, and al- 
though I feel that it is the same species, it is quite possible that it may r e p  
resent a larger variety. 

Length %I05 p; Width 18-21 p. 
Collected in the Arbuckle Mts., Oct. 26, 1929. 

CZostcrium LcibZeinii Kii tz. 
Pl. 1, Fig. 6. 

Wrst. Rritish Iksmidiaceac, Vol. I ,  p. 141, PI. 53, Figs. 9-1 4. 
G n n .  Algae of the Freshwaters of  Conn., p. 61, PI. 25. Fig. 166. 
Hylandcr, Algae of Conn., p. 71, PI. 8, Fig. 16. 
Cookc, British Dcsmids, p. 25. PI. 8, Fig. 1. 
Ralfs, British Dcsmidicat, p. 167, PI. 28, Fig. 4. 
Wollc, Dcsmids of the U. S., p. 46, PI. 7, Figs. 13, 20. 
Migula. Kryptogamenflora. Algcn, p. 367, PI. 23, Fig. 12. 
Nordstcdt, Index Dcsmidiacearum, p. 156. 278; Suppl., p. 76. 

Cells variable in size, usually medium size, about 6-8 timcs longer than 
broad, strongly curved, outer margin about 130 degrees of arc, inner margin 
concave, with a slightly tumid condition at the middle, gradually attenuated 
to acute or subacuminatc apices; cell-wall smooth and colorless; chloro 
plasts with 5-6 ridges, and a row of 2-8 pyrenoids; terminal vacuoles large, 
with numerous large, moving granules. 

Length 45-121 p; Width 9.5-20 p. 
Collected in Shawnee Lake, near Miami, April 4, 1930; at Muscle 

Shoals, Norman, Oct. 22, 1930. 

Clostcrium m onilifcrum ( Bory ) E hrenb. 
P1. 1, Fig. 3 

West, British Dcsmidiaceac, Vol. 1, p. 142, PI. 16. Figs. 15, 16. 
Migula. Kryptogamenflora. Algen. p. 377. PI. 22 C, Fig. 14. 
Lindau, Kryptogamenflora fiir Anfiinger. Dic Alpen, p. 12, PI. 1. Fig. 26. 
Caokc. British ksmids,  p. 24, PI. 12, Fi 3. 
Rdfs, British Dcsmidkac, p. 166, PI. 28, Fig. 3. 
Wollc, Desmids 4 the U. S., p. 45, PI. 7, Fig. 16. 
Hylandcr, Algae of Conn., p. 70, PI. 8, Fig. 28. 
Smith, Phytoplankton of the Inlaad Laka  of Wis., p. 9, PI. 52, Fig. 10. 
Nordstcdt. Index Desmidiaccarum, p. 173. 278; Supp!., p. 85. 

Cells medium size, about 5-6 timcs longer than the d i a k r ,  d r -  
ate1 y curved, outer margin 1 15- 133 degrees or arc, inner margin with a dis- 
tinct inflation at the middle, uniformly narrowed to obtusely rounded apices; 
cell-wall smooth and colorless; chloroplasts with about 6t8 distinct ridges, 
and a single series of 5-8 pyrenoids; terminal vacudcs with scverrl moving 
granules. 

Length 192-216 p; Width 3&48 + 
C d l e d  in the Arbuckle Mts., Oct. 26,1929; Indian Springs, Norman, 

Nov. 2, 1929. 
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CZo~teri~~rn Ehrcnbtrgai' Mencgh. 
PI. 1, Fig. 5. 

West, British Damidiaccac, Vol. 1, p. 143, PI. 17, F i  1-4. 
M i l a ,  Krypmgamdbrz Algen, p. 377, PI. 22 C, Fi. 15. 
%kc, Bridsh Dcsmids, p. 23, PI. 12, Fig. 2. 
Wdle, Desmids of tbc U. S, p. 45, PI. 7, Fig. 16. 
Rdfs, British Desmidke, p. 166, PI. 28, Fig. 2. 
Hylandcr, Algae of Conn., p. 70, PI. 9, Fig. 8. 
Nordsredt, Index Dtsmidiacea~m, p. 277: Suppl.. p. 55. 

Cdls large, rather stout, 5-5s times longer than the diameter, moder- 
ately curved, outer margin 1 1 1 degrees of arc, i nncr margin concave, slight- 
ly  inflated at the middle, gradually attenuated to obtusely rounded apices; 
cell-wall smooth and colorless; chloroplasts with about 7-8 ridges, numer- 
ous scattered pyrenoids; terminal vacuole with several granules. 

Length 210-270 p; Width 40-50 p. 
Cdlected in the Wichita Mts., April 26, 1930. 

C/osknirrn /anccdatum Kut 2. 

Pl. 1, Fig. 2. 
West, British Dcsrnidiaccac, Vol. I ,  p. 149, PI. 17, F i ~ s  9, 10: PI. 18, Fig. 2. 
Migula, Kryptogarnenflora. Algcn. p. 378. PI. 23 R, Fig. 4. 
Cooke, British Dcsmids, p. 21, PI. 19, Fig. 2. 
Ralfs, British Dcsmidieac, p. 164, PI. 28, Fig. 1. ' 

Hylander, Algae of Conn., p. 75, PI. 8, Fig. 32. 
Nordstcdt, index Dcsmidiaceamm, p. 155. 278: Suppl.. p. 75. 

Glls  large, 5-7 times longer than the diameter, sublanceolate, apices 
forming almost a straight line, outer margin slightly curved, 49 degrees of 
arc, inner margin very slightly convex, gradually narrowed toward the 
acutely rounded apices; cell-wall smooth and colorless; chloroplasts with 
8-10 ridges and a central row of 6-8 pyrenoids; terminal vacuole with a 

* - 
number -6f moving granules. 

Ltngth 264-288 p; Width 38-48 p. 
Collected in the Arbuckle Mts., Oct. 26, 1929. 

Closterium turnidum Johnson 
PI. 1 ,  Fig. 4. 

West, British Desmidiaceac, Vol. I ,  p. 156, PI. 19, Figs. 15-18. 
Hylmdcr, Algae of Conn., p. 74, PI. 8, Fig. 21. 
Nordstcdt, Index Desmidiaccarurn. p. 262; Suppl., p. 129. 

Cclls medium sizc, about 8-9 times longer than broad, curvature usually 
slight, outer margin about 72 degrees of arc, inner margin broadly tumid 
in the middle, slightly concave toward the truncately rounded apices; cell- 
wall smooth and colorless; chloroplasts with 4-6 ridges, and a median row of 
pyrenoids; terminal vacuole with a solitary, rather large, moving granule. 

Length 102-114 p; Width 12-14 p. 
Collected in Cedar Creek, near Broken Bow, Dec. 23, 1929. 

Closkrium artcnuatum Ehrenb. var.? 
Pi. 1, Fig. 7. 

West, British Dcsmidiruc, Vd. I, p. 169, PI. 22, Figs. 1-3. 
Wfr, British Demridier, p. 169, PI. 29, Fig. 5. 
Homfdd, Kenatnb des Dcsmidirccn Nordwcstdcutschlands, Pflanzcnforschung. Heft 
12. p- 17, PI. 1, Fig. 7. 
b k e ,  British Dcuni p. 32, PI. 14, Fig. 1. 
Wok,  I)eunidr, of tbt U- S., p. 41, PI. 8, Fii. 5. 
Migula, KryptogamcaBorz Algcn, p. 383. PI. 23, Fig. 13. 
Nordacdt, ladcr. Dtrmidiaccuum, p. 54; Suppl., p. 28. 
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Cells rather large, about 7 times longer than the diameter, slightly 
curved, outer margin about 45 degrees of arc, inner margin not tumid, 
gradually attenuated towards each end which is suddenly narrowed to an 
obtuse cone; cell-wall smooth, colorlcss, or faintly tinged with yellow; 
chloroplasts massive, 14-18 ridged, ridges regularly and deeply incised; py- 
renoids many, large, scattered throughout the chloroplast; terminal vacuoles 
with 9-12 moving granules. 

This form varies from CI. attenuatum Ehrenb. in the absence of a 
striated cell-wall, the massive chloroplast, and the length, which is almost 
twice that of the type form. 

Length 730 p; Width 100 p. 
Cdlected in Shawnee Lake, near Miami, April 6, 1931. 

Closterium acutum ( L y ngbye) BrCb. 
PI. 1, Fig. 9. 

Smith, Phytoplankton of thc Inland Lakes of Wis.. p. 1 I ,  PI. 53. Fig. 4. 
Hylandcr. Algae o f  arm.. p. 78, PI. 8. Fig. 3. 
Ralfs, British Dcsmidieac. 11. 177, PI. 30, Fix. 5. 
Wollc, 1)csrnids of thc U. S., p. 44, PI. 7, Figs. 1 1 ,  12. 
G ~ b k r ,  Rritish Dcsmids, p. 35. PI. 14, Fig. 5. 
Migula, Kqptogamcnflora. AIgen. p. 387. PI. 23 D, Fig. 7. 
Wcst, British Desmidiaccac, Vol. I .  p. 177, PI. 23, Figs. 9-14. 
Nordstrrlt. Index Drsmidiaccarutn. p. 39: Suppl.. p. 21. 

Cxlls moderately small, about 2 5  times longer than the diameter, 
slightly curved, outer margin about 76 degrees of arc, inner margin not 
distinctly tumid, gradually attenuated to acute apices; cell-wall smooth and 
colorless; each chloroplast with 2-3 small pyrcnoids: terminal vacuoles with 
several small granules. 

Length 163 p; Width 6-7 p. 
Collected at  Horseshoe Lake, Harrah, Nov. 2, 1930. 

Closterium subulatum ( Kii tz) Brtb. 
PI. 1, Fig. 8. 

West, Rritish Desmidiaccac. Val. 1. p. 179. PI. 23. Figs. 16-1'). 
Nordstcdt. Indcx ~ksmidiaccarum, p. 248: Suppl., p. 123. 

Cclls small, slightly curved, 13-16 times longer than the diameter, outer 
margin 36 degrees of arc, inner margin slightly tumid, apices gradually at- 
tenuated from the middle, subtruncate to rounded; cell-wall smooth and 
col orlcss; chloroplasts with three pyrenoids; terminal vacuoles with several 
moving granules. 

Length 148-150 p: Width 9-11 p. 
Collectcd 10 miles north of Broken Bow, k c .  22, 1929. 

CJosrcrium lineaturn E hrenb. 
PI. 1, Fig. 10. 

West. Rritish Desmidixcac, VoI. 1 .  p. 181. PI. 24. Figs. 1-5. 
Hylander, Algae of Conn., p. 72. PI. 8. Fi. 8. 
Nordstcdt. Index ksmidixcarum, p. 158. 278; Suppl.. p. 37. 

Cells large, long and narrow, about 14 times longer than the diameter, 
moderately curved, median portion of cell straight and cylindrical, inner 
margin faintly and widely tumid, gradually attenuated to the b rad ,  trun- 
cately rounded apices; n l l 4 l  striated, about 17 striae across cell, ydlow- 
brown in color; chloroplasts 7-9 ridged, with a median row of about 8 py- 
renoids; terminal vacuole with a number of small moving granules. 

Length 324 p; Width 24-27 p. 
Cdlected in the Winding Stair Mts, k. 23, 1929. 
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C f o s k ~ u m  rosrratum Ehrenb. 
PI. 1, Fig. 1. 

West, British Desmidiaceae, Vol. 1 ,  p. 188, PI. 26, Figs. 1-5. 
Conn, Aljpe of the Freshwaters of Conn., p. 61, PI. 15, Fig. 168. 
Johnson , Algae of Conn., p. 72, PI. 8, Fig. 9. 
Migula, Kryptqpmcnflora. Algen, p. 388, PI. 23, Fig. 14. 
Ralfs, British Dcsrnidicac. p. 175. PI. 30, Fig. 3. 
Cooke. British Desmids, p. 33. PI. 14. Fig. 3. 
Wdlc, Dtsmids of the U. S., p. p. 46, PI. 8, Figs. 1, 2, 3. 
Nordstedt, Index ksrnidiaccamm, p. 225; Suppl.. p. 1 10. 

Cclls medium size, about 19 timro longer than the diameter, slightly 
curved, median portion of cell fusiform, outer margin slightly less convex 
than the inner, apices prolonged into long colorless, slightly incurved pro- 
cesses, tips obtuse and slightly dilated cell-wall yellowish, finely striated, 
25-26 striae showing; chloroplasts 5-6 idged, with a median series of 7-8 
pyrenoids; terminal vacuoles large, at the base of the processes, and con- 
taining 12-15 moving granules. 

Length 470 p; Width 25 p. 
Collected in Shawnee Lake near Miami, April 9, 1930. 

ROYA West & G .  S. West, 1896. 

Cells very slightly arcuate, almost exactly cylindrical, scarcely atten- 
uated towards the extremities, apices subtruncate or obtusely rounded; cell- 
wall smooth and colorless; one chloroplast in each ccll, generally with a 
small excavation in the middle of the concave side in which the nucleus is 
lodged; the extremities of the chloroplast are convex and extend almost to 
the extreme ends of the cell, there not being any apical vacuolcs nor mov- 
ing granules; pyrenoids 4-14 in a single series. 

Roya obsusa (BrCb.) West & G. S. West 
PI. 4, Fig. 9. 

West. British Desmidiaceac. Vol. 1. p. 107. PI. 10. Fig. 27. 
Nordstedt. Index Desmidiacearum. p. 278; Suppl., p. 91. 

Cells small, cylindrical, 1 '/2-8 times longer than the diameter, very 
slightly curved, apices obtusely rounded; chloroplast a long band the entire 
length of the ccll, with an eccentric notch at the center, and containing 2-8 
pyrenoids. Zygospore globose and smooth. 

Length 22-120 p; Width 12-15 p. 
Great quantities of this Desmid were collected in the condensation 

tank of the heating department of the University of Oklahoma, where they 
formed green gelatinous masses covering the cement bottom and sides of 
the tank. This was the only conjugating Desmid collected. 

PLEUROTAENIUM Nag., 1849. 

Cells straight, elongated and cylindrical, circular in end view, con- 
striction slight, with a prominently projecting suture; semicells commonly 
with an inflated bas, never plicate, lateral margins strai ht, undulate or 
noddose; apices truncate or truncate1 y rounded, usually ft rnished with e 
peripheral ring of tubercles; cell-wall rarely smooth, commonly punctate or 
finely scrobiculatc, sometimes granulosc or papillate. Chloroplasts nurn- 
crow, parietal, arranged in regular longitudinal bands which frequently 
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break up  into small rhomboidal or l a d a t e  m, each having a sin& 
pyrenoid. 
1. Cdlr cylindrical; end view circular -------,--- ------------------------ 2 
2. Cell-wall punctatc or granulate -,-----------,--------- -------------_ 3 
3. (5) Apices with tubercles ----------------------------- ----------- -4 
4. Cells narrow and elongate, having a single distinct basal inflation. P. E k e n -  

b+i 
5 (3) Apices without tubticla ------- --------------------- ----- -- 6 
6. f i l l s  subcylindrical, semicells subchvatt. having one large basal inflation with 

small undulation above it. P. Trahicuiu 

Plcurolotnium Trabicda (Ehrenb.) N5g. 
forma clauata (Kiitz.) West & G. S. West 

P1. 5, Fig. 1. 
Wcst. R~vitish ksmidiaccac, Vol. I, p. 211, PI. 31, Figs. 8, 9. 
Nordstcdt, Indcx ksmidiacearum, p. 256: Suppl., p. 126. 

Cells large, subcylindrical, about 10 times longer than the diameter; 
semicells with one large basal inflation, and a second smaller undulation 
above it, slightly tumid and subclavate; apices rounded truncate, no tu- 
bercles; cell-wall finely punctate. 

Length 480 p; Width 48 p. 
Collected at Indian Springs, Norman, throughout the fall and spring 

of 1929 and 1930. 

Pkurotaenium Ehrenkgii ( BrCb.) De Bary 
P1.5, Fig. 2. - 

Wcst. British Desmidixcac, Vd .  1, p. 205. PI. 29. Figs. 9-1 1; PI. 30, Fig. 1. 
Mipula. Kryptogamcnflora. Algcn. p. 393. PI. 23 E. FIR. 1. 
Smith. Phytoplankton of the Inland Lakes of Wis., p. 15, PI. 54, Figs. 5, 6. 
Nordstcdt. Indcx k?imidiaccarum, p. 205, 277: Suppl., p. 55. 

C ~ l l s  medium size, narrow and elongate, about 11-12 times longer 
than the diameter; semicells variable, slightly attenuated from base to apex, 
with a distinct basal inflation and a very slight undulation just above it; 
apices truncate, bordered by a ring of 7 4  tubercles; cell-wall punctate. 

Length 384 p; Width at base of semicells 27 p; Width- at  middle of 
scmicells 33 p. 

Collccted 10 miles north of Broken Bow, Dec. 22, 1929. 

TETMEMORUS Ralfs, 1844. 

Cclls elongated, straight, cylindrical or fusiformcylindrical, slightlv 
compressed at the apices, constriction slight, with a very narrow incision in 
the middle of each apex, apical angles rounded; vertical view circular or 
broadly elliptical; cell-wall minutely scrobiculate, or punctatc; chloroplast 
single with an axile row of pyrcnoids. 

Tetmcmotws lamis ( Kiitz.) Ralfs. 
PI. 4, Fig. 13. 

West, British Dcsmidiacerc. Vd. 1, p. 222, Pl. 32, Figs. 1 1-16. 
Wdlc, Dcsrnids of tbc U. S., p. 91, Pl. 50. fig. 35. 
Hytradu, Algae of Conn., p. 78, Pi. 10, Fw. 6. 
Choke, British Da?lips, p. 49, PI. 19, Fig. 2. 
Ralfs. British Desmwlle~t, p. 146, PI. 24, Fip. 3. 
N o r d d t ,  I& D t u n i d i i m ,  p. 153; !hap& p. 74. 

Cd l s  medium size, about 5 times longer than broad, with a slight 
median oonstriction; scmicdls grrtddly attenuated toward d~ a*; 
apex broadly rounded in face vkw, with a deep & h&h, apex in 
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side view sharply compressed; cell-wall minutely punctate; chloroplasts axile, 
with 3- 4 axilc pyrenoib. 

Length 138 p; Width 28-29 p: Isthmus width 24-25 p. 
Cdlected 10 miles north of Broken Bow, Dec. 22, 1929. 

Ceils of variable size, longer than broad, compressed. constriction deep, 
sinus generally linear; xmicells common1 y truncate-pyramidate, apcx with 
an incision of variable depth, sometimes indistinct or absent, lateral mar- 
gins entire, sinuate or variously lobed, at or near the center of the semicells 
with one or more somewhat hemispherical protuberances variously dis- 
posed; vertical view more or less elliptical with one or more protuberances 
on each side; chloroplast solitary in each semicell, often irregularly lokd  or 
ridged, with a single, central pyrenoid in the small species, and a number 
of scattered ones in the larger species. 
1. (6) Polu lobe with a median notch, often deep and linear -------------. . 2 
2. Cells rather small - - - - - - - - -  - - - - - - - - -  3 
3. Cell-wall smooth, granulate, spinous. polar I& 6 t h  a spine on external angle 4 
4 (5) Lateral margins lobed. E. bidcntutum 
5. (4) Lateral margins usually without lobes. E. pulchcllum 
6. ( 1 )  Polar lobe entire. apex slightly reuse - -  ---- - ---- - -. - -------  - -  - - -  . 7 
7. Cells large --------_------------------ - - - -  .-- 8 
8. Margin distinctly three lobed _ -------- - - - - - - . . . - - - .. - . - - 9 
9. Cell-wall granulate E. umucosum 

Eastrum bidcnturum Nag. 
PI. 2, Fig. 20. 

West, British Desmidiaccac, Vol. 2. p. 39, PI. 37, Figs. 16-19. 
Migula, Kryptogamenflora. AIgcn. p. 498. (Given as a variety of E. rlcgans) 
Hylmdcr, Algae of Conn., p. 80, PI. 10, Fig. 14. 
Nordstedt, Index Desmidiacearum, p. 58; Suppl., p. 30. 

Cells small, about 1 2/3 times longer than broad, deeply constricted, 
sinus narrowly linear with a dilated apex; semicells subpyramidate, with 
bilobulate sides, lower lobule furnished with one or two granules on either 
side; upper lobule rounded to rounded-truncate; apex slightly convex, with 
a deep median notch, which may be open or closed, with a blunt spine on 
each side; semicells with a granulated protuberance on each side above the 
isthmus. Side view of semicell pyramidate-ovate, with a granulate pro- 
tuberance at the base; apcx rounded. 

Length 42-H) p; Width 25-34 p; Width of end lobc 15-34 p; Isthmus 
width 5 4  p. 

Cdlected.in the Winding !Stair Mts., k. 23, 1929. 

Euostrrrm PJchellurn BrCb. 
P1. 6, Fig. 19. 

West, British Desmidiacue, Vd. 2, p. 46, PI. 38, Flgr. 14, 15. 
Hylandcr, Algae ob Conn., p. 80, PI. 10, Fig. 20. 
Nordamit, Index Dcsmiikurum, p. 211; Suppl., p. 103. 

Cells small, 1 1/3 times longer than broad, very deeply constricted, 
sinus narrowly linear with a slightly dilated apcx; semicells t h m  lobcd 
with a wide shallow sinus between the I&; pdar lobc widely rectangular, 
apcx trunate with a deep, narrow incision, a p i d  angles with a short diver- 
gent spine; l a d  lobes roundtd-quadrate, with three marginal acute gran- 
ules; semicells with a protuberance in the center above the isthmus, and a 
large granule on each side of the ap id  incision. - 
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Length 27-28 p; Width 21 p; Width of end lobc 12 p; Isthmus width 
4-5 p. 

Collected in the Winding Stair Mts., Dec. 23, 1929. 

Euastrum verrucosum E hrcnb. 
PI. 3, Fig. 1. 

Wcst, British Dcrmidiaccac, Vol. 2 ,  p. 64, PI. 40, Fig. I. 
Migula, Kryptogamcnflora. Algcn, p. 489, PI. 26, Fig. 6. 
Lin&u, Kryptogamcnflora fiir Angfiingcr. Dic Algcn, p. 63, PI. 5, Fig. 201. 
Ralfs, British ksmidicac, p. 79, PI. 1 I .  Fig. 2. 
Wollc. Desmids of the U. S., p. 100, PI. 26, Figs. 1-5. 
Hylandcr, Algae of Conn., p. 78, PI. 10, Fig. 21. 
Nardstcdt. Indcx Iksmidiaccarurn, p. 268, 281 ; Suppl., p. 132. 

Cells moderately large, subhexagonal, somewhat longer than broad, 
deeply constricted, sinus narrowly linear; semiulls three lobed, interlobular 
incisions deep but open; polar lobe widely cuneate, angles rounded and 
granulate, apex rctuse; lateral lobes about as wide as the polar lobe, cun- 
eate and biiobulate, lower lateral lobule subconical, rounded, granulate, 
and horizontally directed, upper lateral lobule granulate, divergent upward 
and outward; semicells with three large protuberances across the broadest 
part, the central one the largest, each protuberance with large granules in 
concentric circles; cell-wall granulate. Side view of semicell inflated at the 
lower part owing to the central protuberances. Apical portion slightly di- 
lated, angles rounded, apex retusc. Vertical view elliptic, poles granulate, 
with three large protuberances on cach side. 

Length 84-90 p;  Width 72-81 p; Width of end lobes 36-39 p;  Isthmus 
width 18-24 p. 

Collcctcd in the Winding Stair Mts., Dec. 23, 1929. 

MICRASTERIAS Ag., 1827. 

Cell size variable, often large, usually a little longer than broad, some- 
times subcircular in outline, usually compressed, constriction deep, sinus 
usually linear, sometimes opening outwards; semicells subsemicircular, from 
three to five lobed; polar lobe widely cuneate, cmarginate, or widely 
notched; lateral lobes usually bilobulate, lobules slightly lobed; median 
basal portion of semicells without protuberances; vertical view elliptic-lance* 
late or linear lanccolate; onc lobed chloroplast in each semicell, with many 
scattered pyrenoids. 
1. (7) Polar lobc with a median incision of variable depth, four lateral lobes to  

cach scmicrll. radially arranged, and opcning outwards --- ------- ------- 2 
2. Latcral labcs much divided, incisions narrow - - 3  
3. (4) Intcrlobular incisions shallow, p l a r  lobe widely cuncatc, apex convex with a 

slight dcprcsion. M. mtncota 
4. (3) lntcrlobular incisions dccp ----- --- -------------------------------- -3 
5.  (6) *Cells almost circular in outlinc. M. S d  
6. ( 5 )  Cell subelliptic or subcircular in outline. M. prrpillffca var. glabra 
7. ( 1 )  Polar lobc with accessory processes: two htcral lobes. M. amrn'cona 

Micrasterias tmncata (Corda.) BrCb. 
PI. 3, Fig. 5. 

Wcst. British Dcsmidiacclt. Vd. 2, p. 84, PI. 42. Figs. 1-8; PI. 45, Figs 5, 6. 
Mipula. Kqptogamcnh. A l g a ,  p. 504, H. 25, Fig. 5. 
Lindau, K r y p t q ~ m ~ n f l o r a  fiir hnfhger. Die AIgcn, p. 68. PI. 6, Fig. 220. 
RJfs, British Dcsmdicac, p 75, Pt. 8, Fu. 4; PI. 10, Fig. 5. 
Cookc, British Dcsmids, p. 60, Pl. 25, Fig. 2. 
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Wdle, Desmids of the U. S,. p. 114. PI. 38, Figs. 6-9. 
H y l d c r ,  Algac of Conn., p. 82, PI. 10, Fig. 28. 
Smith, Phytoplankton of the Inland Laka of Wis-, p. 43, PI. 60. Figs. 1, 2. 
Nordstedt, Index Dtsmidiaceuum, p. 260. 2% 1 ; Suppl., p. 128. 

Cells somewhat small, slightly broader than long, elliptical with wide 
truncate poles, constriction deep, narrowly linear, opening slightly towards 
the outside; semicells five lobed, incisions below the polar lobe deep and 
linear, incisions between the lateral lobes shallow and open, each lateral 
lobe bilobulate with emarginate lobules; polar lobc widely cuneate, apex 
convex with a slight depression at the center. Side view flattenechvatc. 
Vertical view f usiformclliptic, polcs acute, Gll-wall finely punctate. 

Length 93-102 F ;  Width 107-110 p; Isthmus width 12-23 p. 
Collected in the Wichita Mts., April 26, 1930. 

Micpaskrias Sol? ( E h ren b. ) Kii t z . 
PI. 3, Fig. 3. 

West, British Dcsmidiaceac, Vol. 2, p. 95, PI. 46, Figs. 1, 2. 
Brown. Desmids of the Southeastern Coastal Plain Region of the U. S.. p. 114, PI. 12. 
Fig. 23. 
Nordstedt. Index Desniidiacearum, p. 235: Suppl., p. 1 1 4. 

Cells almost circular in outline, constriction deep, sinus reaching almost 
to the center of the cell, slightly open throughout; semicells five lobed, in- 
terlobular incisions slightly open; polar lobe with almost parallel sides, 
expanding outwards, apical margin rctusetmarginate, each angle with a 
small tooth within the apical margin; lateral lobes unequal in size, the upper 
ones larger and more divided; lower lateral lobe divided into four divisions, 
the central incision the deepest, each ultimate lobule furcate-dentate at the 
margin; upper lateral lobe divided into eight equal divisions, the central 
incision being the deepest, lobules furcate-dentate at the margins. Vertical 
view linear-fusiform, poles acute, with a flattened protuberance at the 
middle on each side. Cell-wall finely punctate. 

Length 134-137 p; Width 120-123 p; Width of the polar lolx at the 
apex 31-33 p; Isthmus width 18 p. 

Collected in the Wichita Mts., April 9, 1929. 

Micrastcrias papillifera Bdb. var. glabra Nordst . 
PI. 3, Fig. 2. 

West, British Desmidiaceae, Vol. 2, p. 93, PI. 44, F i~s .  4 ,  5. 
Nordstedt, Index Dcsmidiacearum, p. 194, 279; Suppl., p. 94. 

Cells rather large, somewhat longer than broad, subcircular, con- 
striction deep with a narrowly linear sinus, apex not inflated; semicells five 
lobed, lobes equal in size and shape, interlobular incisions narrowly linear; 
polar lobe cuneate with concave sides, apex concave with a slight median 
concavity, each angle produced into two processes with a pair of teeth on 
each side of the concavity; lateral lobes cuneate, almost equal in breadth, 
each divided into two lobules by a rather deep incision, the lobules are again 
divided, resulting in four emarginate divisions. Cells without the granules 
along the incisions as in M. pp1Iifcru. 

Irngth 1% p; Width 135 p; Isthmus width 33 p. 
Cdlectcd in the Winding Stair Mts., k. 23, 1929. . 
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Micras~rias Ammmcana (Ehrenb.) Ralfs 
Pl. 3, Fig. 4. 

W e t ,  British Dc-smidiaccac, Vol. 2, p. 117, PI. 53, Figs. 4, 5; PI. 54, Figs. 1,  3. 
Migula, Kryptqgamenflora. Algcn, p. H)9, PI. 25 B, Fig. 5. 
Lindau, Kryptogarncnfbra fiir Anfangcr. Die Algcn, p. 67, PI. 6, Fig. 216. 
fimkc, British Dcsmids, p. 55, PI. 30, Fig. 1. 
Wollc, Desmidr of the U. S., p. 112, Pi. 32, Figs 2-5. 
tiylandcr, Algac of Cann., p. 82, PI. 1 1 ,  Fig. 7. 
Smith, Phytoplankton of the Inland Lakes of Wis., p. 52, PI. 63, Fig. 5; PI. 64, Fig. 2. 
Nordstcdt, Index Dcsmidiacearum, p. 42, 274; Suppl., p. 22. 

Cells medium size, about 1 1/4 times longer than broad, subhexagonal, 
constriction dcep, acute at the apex, opening outwards; semicclls distinctly 
five lobed, end lobe about as wide as the combined w~dth  of the two lateral 
lobes, expanded from the base outward, apical margins widely retuse, each 
angle being produced into a thick divergent process with the ends trun- 
cately toothed, a secondary similar process arises at the base of each primary 
process and is asymmetrically located on cach side of the polar lobe; in- 
cisions on each side of the polar lobe dcep and wide open; two small' 
papillae like projections at the bast of each incision, one on each side of 
the apex, lateral lobes separated by an  open, shallow incision, whose apcx is 
rounded or obtuse; each lobc divided again into two smaller lobes by an 
open shallow incision, cach small lobe with 4-7 acute teeth at their ex- 
tremity; chloroplast axilc, five lobed, end lobc retuse or incised. 

Length 150 p ;  Maximum width 120 p; Maximum width of end lobe 
63-66 p; Isthmus width 33-36 p. 

Collected in the Winding Stair Mts., Dec. 23, 1929. 

COSMARIUM Corda, 1834. 

Glls varying in size, usually slightly longer than broad, rarely twice as 
long as broad, generally compressed, symmetrical in three planes at right 
angles to each other; median constriction varying in depth; semicells cl- 
liptical, subcircular, semicircular, subquadrate, or truncate-pyramidate, apcx 
rounded, truncate or subtruncatc, no apical incision, center sometimes pr* 
tubcrant; vertical view elliptic, subelliptic, oblong, or sometimes circular, 
often having one or more central protuberances on either side. Chloroplasts 
usually axilc, with four curved longitudinal plates, and one or two central 
pyrenoids, parietal in some forms with one pyrenoid in cach of the 4-8 
masses. Cell-wall smooth, punctatc, scrobiculate, granulate, or papillate, and 
having the sculpturing in some definite pattern. 

ci~~ufarc 
5. (3) (1 1 ) Semicells subcircular ------------------------------------------ 6 
6. Constriction slight ------,------------ - -----_------------------------ 7 
7. (9) Cell-wall smmth -------,------------------------------------------- 8 
8. Semicells widely subovatc; venicd view s u b c i d u .  C. psrpdorctomm 
9. (7) Cell-wall pumatc ------------------------------------------------- I0 
10. Semicells semielliptic; veidcd view circular. C. psewd~~~ancrrwm 
1 1 .  (3) (5) Sunicdls circular --------------------------------------------- 12 
12. Cells small, constriction deep, siaur open and acute; both vertical and side 

views of cell circular ,,-,,,,,- ,,-,, -,,--- ---- ---------- ----------- 13 
13. (14) C d l - d l  d. C. modiforrae 
14. (13) Cdl-wall punctatc. C. modjomae forma pructaa 
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15. (2) (36) (55) Semicells stmklliptic, subclliptic, narrowly elliptic, elliptic-reni- 
form, o r  transversd y -hexagon? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 6 

16. (19) (21 ) (27) (30)Semkells scrniclliptial --- --- -, - -,- ----- ---- - - - - - - - 17 
17. (18) Cdls luge ,  about 1 1/3 timcs longer than broad. widely scniiclliptic, con- 

raiaion very deep. C. prrchydrrmorm uur. a c t h p i m n r  
IS. (17) Cells about twice as  long as broad. hrnadly clliptiic, constriction moderately 

deep. C. +wbcrrcumis 
19. (16) (21) (27) (30) Semicells subelliptic - -  - _  - -  ----------  - - 20 
20. Cdls rather small, about 1 1/5 timcs longer than broad. constriction very ciccp. 

with the sinus opening rapidly outward. wall sniaoth. C. contracturn t w .  A- 
psoidum 

21.  (16) (19) (27) (30) Scrnicclls narrowly elliptic - - - - - -  ---- -- - - - - - -  22 
22. Cdls rather small, length slightly (more or Ies..) than the breadth. - 23 
23. (25) Semicells strongly depressed, transversely subclliptic - - - - - - - -  - -  - - -24 
24. Apex convex-truncate; cell-wall finely punctatc. C. drp.rsstm 
25. (23) Scmicclls subhexagonal tlliptic - - - - - - - - -- - - - - - - 26 
26. Apex rather broad and truncate. C. drprcssutn rur. ~bondr trm 
27. (16) (19) (21) (30)Scmicclls elliptic reniform _ - -  - -  --  - - - -  - .. - 28  
28. Scmicclls with a slight protuberance on either side at the middle - - 29 
29. Cells small, about I !4 timcs longer than broad. uniicells reniform. C. Phacolrrr 
30. (16) (19) (2 1 ) (27)Semicclls transversely hexagonal - - - - - - - - - - -- 3 1 
31. Scmkclls in vertical view showing a distant ccntral protuhcrance nn cach 

side - - - - - -  _ -  - - - - - - - -  .--- --- ---------  - - -  - 32 
32. (34) Lateral angles slightly produced and rounded - - -  - - - - -  - 33 
33. Sidcs retusc, apex rctusc, cell-wall smooth. C. polysonttm 
34. (32) Lateral anglcs not produced and not rounded - - -  - -  - -  - 35 
35. Apex broadly truncatc. ccll-wall smooth. C SchlicpbucRcantrm 
36. (2) (15) (55) Sunicells pyramidatc - - - - - - - - - - -  - - - -  - - - - -  - - 3 7  
37. (50) Marginal outline of semicells cntirc - - - - -  - - - -  .-- - - - 3 11 
38. (47) Lateral margin of the truncate-pyramidate semicell rctusc -- .- 39 
39. (42) Basal angles broadly roundcd. cell-wall smmth - -  .---- - -  - - - -40  
40. (411 Cclls moderate in size, vcrtical view elliptic. C. Harnmcri 
41. (40) Cclls small. vcrtical vicw with a median tumor on each ride. C. Han~mrri var. 

protubcrans 
42. (39) Basal angles sharply roundcd. lateral angles at the b a x  almost parallcl - 43 
43. (45) Cell-wall finely punctatc - -_  _ -  _ - _ - - ---  - -  - -  - --  - - - -  - - -44 
44. Cells medium size. apex roundcd to straight. C. granatum 
45. (43) Cell-wall smooth --- --------  - - - -  - - - - - - - + - -  - -- - - -  -- ---- 46 
46. Scmicclls six angled. the uppcr angles obtusc form in^ a broadly convcx apex. 

C.  angularurn 
47 (38) Lateral margins of the pyramidate semicell convex - - - - - -  -- - - . 48 
48. Cells large, 1 '/4 -2 timcs longer than broad -------- - _ -- - 49 
49. Lateral margins slightly convcx, lower an& sharply roundcd, uppcr broadly 

roundcd, apex rounded to straight. C. pyramidaturn 
50 (37) Marginal outline of semicells undulatc to crenatc -------- - - ----  - .. - -  -5 I 
51. (53) Lateral margins of scmicclls constricted just bclow the apices - - - - --. - 5 2  
52. Apex broadly truncate, produced and biundulate. Side vicw of xmicell rcct- 

angular. C. Holmicnsc 
53. (51) Lateral margins of scmicclls not constricted just below the apiccs, but four un-  

dulate - --- - - --------------- ------- --  -------- --- ---  - -- - - - 54 
54. Scmicclls subquadrate, tapring slightly toward the apices, which are slightly 

undulate. C. tctragonum 
55. (2) (15) (36) Scmicclls rectangular ------------------------------------ -56 
56. (58) Superior anglcs of vmicclls rounded ----------------- --------------- 57 
57. Cells moderately large, 1 $$-I 2/3 times longer than broad. constriction deep, 

lateral margins slightly convex. Ccll-wall minutely punctate. C. pficuturn 
forma major 

58. (56) Supcrior angks of semicells not rounded ---------------------------- 59 
59. Cdls very small, about 1 1 / 5  times longer than broad ------------- ----- 60 
68. -+Ills uansvau ly  rectangular, sides d apices flat, cell-wd! smooth. C. 

mmmnm 
61. (1) Cell-wll in marginal oudinc granular, vmrscorc or warty -------------- 62 
62. (69) (78) Semicdls renifonn or  elliptiad -------,-- - -------- ,_- ------------ 63 
63. (66) Scm~ccn~ tenif- ----------------- ---- ------- ------------------- 64 
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forme 
o6. (63) Semicells elliptical ------------------------------------------------ 67 
67. ( i l l s  rathcr small, about 1 Yi times longer than broad ----------------- 68 
68. Scmicells coarxlg granular, granulcs in rows. Isthmus more or less elongated. 

C .  Port~unum 
00. (62)  (711) Scrnicclls pyramidate -----,----------------------------------- 70 
70. (74) Cclls small to medium size, slightly longer than broad ----------------- 71 
71. Apex truncatr, straight, slightly undulate or rctuse - - -  ----------------- 72 
72. (72a) Scrnicells in vcrtical view with central protuberance - - - --- - - - - -- ------- 73 
721. (72) !kmicells in vertical view with two ccntral protuberances. C. Turpini 
73. Basal and upper angles obtuse, sides slightly convex, surface coarsely punc- 

tatc, punctac in concentric rows, smaller at the margins. C. rwxatum 
74. ( 7 0 ) C ~ l l s  large. about 1 1/3 times longer than broad - - - - -  - ----------------- 75 
75. Apcx subtruncate, apical angles rounded -----------------------------  76 
76. Vertical vicw without a central protuberance . - - - - -  --- - ----- --- . - - - -  - -77 
77. (XI-wall granulate, granules small and without a clefinitc arrangcment, 25-28 

visible at thc margin of thc semicell. C. Botrytis 
7H. (62 ) (69 ) Scmicells oblong-rcctan~ular or subrectangular to rrctangular - - - -- - 79 
70. (W) Cells rather small, as long as broad or up to 1 l /3 tirncs longer -------- -80 
80. (84) Scmiccll margin entire - - -  -- . ------ --- ---------- ---  ----------------- 81 
8 I .  Cell-wall granular .. - - .. - - - -- - -  ------ - - - -  - - ---- --- - --  --- ------ - ---- 82 
YZ. (83) Granules largc, unequal in size and disposition, cclls oblong-rectangular, no 

ccntral prc~tuberancc. C. Ungm'anrrm var. subtripIicatum 
HJ. (82) (;ranulcs small. unequal in size. dense; sernicells with a wcll rnarkcd ccntral 

protubcrancc. C. Broom; 
H4. ( n o )  Scrniccll margin crenatc . - - - - -  --- - - -. --  - - - -  - - - -  ---- -- - - - -  -- -85 
HS. .Semicells with sides 5-6 crcnatr, apex convex to truncate and 4 crenate; side 

view rcctangular. C. cmnutrtm forrna Roldtiana 
HO. (79) Cxlls rathcr large. about 1 2/3 timcs longer than broad - ----------- ---- 87 
H7. !kmicclls subrectangular. apex convex: cell-wall granulate. granules arranged 

in oblique rows. Vcrtical view elliptic without a ccntral protubcrancc. C. mar- 
yarirurunr forma minor 

Cormarium circularc Reinsch 
PI. 2, Fig. 2 

Wrat, Hritish Iksrnicliaceac, Vol. 2, p. 136, PI. 56, Figs. 11, 13, 14. 
MiRula. Kryptogarnenflora. Algcn, p. 421: PI. 23 F. Fig. 2. 
Norclsteclt. Index Dcsmidiacearum, p. 73; Suppl., p. 37. 

G l l s  medium size, almost circular in outline, slightly longer than 
broad, constriction deep, sinus narrow, linear, and closed, with a slightly 
dilatcd apex; semicells semicircular, basal angles rounded. Vertical view 
narrowly clliptic. Cell-wall finely punctate; chloroplasts axile, each with 
two axile pyrenoids. 

Length 51 r; Width 45-47 r; Isthmus Width 17 p. 
Collected in the Wichita Mts., April 26, 1930. 

Cosmarium pseudarctoum Nordst. 
P1. 6, Fig. 11. 

West, British Dcsmidiaccar. Vol. 3, p. 33, P1. 68, F i s .  12-14; PI. 72, Figs. 40, 41. 
Nordstcdt, Index Dcsmidiacearum. p. 207: Suppl.. p. 101. 

Cells very small, about 1 1/5 times longer than broad, very slightly 
constricted, sinus only a shallow depression; xmialls  subovate with slightly 
convex apices. Vertical vicw subcircular. Cell-wall smooth; chloroplast sin- 
gle, axile, with one pyrenoid. 

Length 24 p; Width 21 p; Isthmus width IS p. 
Collected 10 miles north of Broken Bow, Dcc. 22, 1929. 
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Cosman'um pseudwonnatum Nordst. 
P1.2, Fig. 3. 

Wcst. British Dcsmidiaceae. Vol. 3, p. 36. PI, 67, Figs. 19-21. 
Cooke, British Dcsmids, p. 124, PI. 44. Fig. 3. 
Migula. Kryptogamcnflora. AIgen, p. 41 3. PI. 23 H, Fig. 9. 
Hylander, Algae of Conn.. p. 86, PI. 8. Fig. 22. 
Nordstedt, Index Desmidiacearum. p. 208: Suppl., p. 101. 

Cells moderate size, about 1 1 3 times longer than broad, very 
slightly constricted by a broad shallow sinus; semicells scmiclliptic, outline 
about 2/3 the circumference of a circle. Vertical view circular. Gll-wall 
punctate; chloroplasts parietal, four in each scmiccll, each with one pyrcn- 
oid. 

Length 59-62 p; Width 45-47 p;Isthmus width 42 p. 
Collected in the Wichita Mts., April 26, 1930. 

Cosmarium monrlifot-me ( Turp. ) Kal fs 
P1. 6, Fig. 14. 

West, Rritish Desniidiacc-ac. Val. 3. p. 20. PI. 67. Figs. 1-3- 
Ralfs. British Desmidirac, p. 107. PI. 17. Fig. 6. 
Wolle. Desmids o f  the U. S.. p. 60. PI. 15. Figs. 10-1 9. 
Mixula, Kryptogamenflora. Algen, p. 414, PI. 23 H, Fig. 5. 
Lindau. Kryptogamcnflora fiir Anfanper. IXr Alprn. p. 38.  1'1. 3. Fig. 105. 
Choke. British Dwnida. p. 1 1  9. PI. 43. Fig. 2. 
Nordstedt. Index Dcsmidiacearum. p. 173, 278: Suppl., p. (15. 

Cells small, about 2 times longer than broad; semicells almost circular; 
constrtction deep, sinus wide open and usually acute. Side view of scmi- 
cell circular. Vertical view circular. Cell-wall smooth; one axile chloroplast 
in each semicell, with a solitary, large, axile pyrenoid. 

h n g t h  12-15 p; Width 6-8 p; Isthmus width 6 p. 
Collected in the Arbuckle Mts., Oct. 26, 1929. 

Cormavium moniliforme (Turp.) Ralfs 
forma punciaca Lagerh. 

PI. 2, Fig. 22. 
West. British Desmidiaceae. Vol. 3, p. 22. PI. 67, Fig. 4. 
Nordstedt. Index Desmidiacearum, p. 173. 278; Suppl.. p. 115. 

Cells rather small, almost 2 times longer than broad, deeply constricted, 
sinus wide open and acute; semicells circular. Vertical view circular. Cxll- 
wall finely punctate; chloroplast single in each semiccll, with one axile py- 
renoid, and about 4-6 radiating vertical plates. 

Length 39-40 p; Width 22-23 p;Isthmus width 6-8 p. 
Collected in Panther Creek, Wichita Mts., Scpt. 11, 1930. 

Cosmarium pachydermurn Lund. var. aeibiopicum nob, 
PI. 2, Fig. I. 

West. British Iksrnidiaceae, Vol. 2, p. 140, PI. 57, Figs. 8, 9. 
Nordstedt, Index Desmidiacearum, Suppl., p. 94. 

Cells large, broadly elliptic, about 1 1/3 times longer than broad, con- 
striction very deep, sinus narrowly linear, apex dilated; scmicells widely 
xmiclliptic, apices broadly rounded, basal angles broadly rounded. Verti- 
cal view elliptic. GIl-wall thinner than in the species, finely punctate; 
chloroplast an axile plate. 

Length 92 p; Width 73-75 p; Isthmus width 29 p. 
Cdlectcd in Panther Creek, Wichita Mts., Sept. 11, 1930. 
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Cosmarium subcucumis Schmidle 
PI. 2 ,  Fig. 13. 

Wcst, British Dtrrnidiwcae, Vol. 2, p. 155, PI. 60, Figs. 1-3. 
Miguh, Kryptogarncnbra. Algen, p. 423, PI. 23 F, Fig. 7. 
Nordacdt, Index Dcsrnidbcea~m, p. 244; Suppl., p. 119. 

Cells rather large, broadly elliptic, about twice as long as broad, con- 
striction fairly deep, sinus linear, dilated at the apex; xmicells elliptic, ba- 
sal angles rounded, apcx broadly convex. Vertical view elliptic; cell-wall 
smooth; chloroplast axile, each with 2 pyrenoids. 

Length 78 p; Width 3339 p; Isthmus width 28 p. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

Cosman'um contractum Kirchn. var. ellipsoidcum (Elfv.) West & G. S. West 
PI. 6, Fig. 9. 

Wcst, British Dcsmidiaccac, Vol. 2, p. 172, PI. 61, Figs. 28-35. 
Nordstcdt. Index Dcsmidiaccarum, p. 80; Suppl.. p. 40. 

Cells small, only slightly longer than broad, deeply constricted, with 
the sinus rapidly opening outward; semicells elliptical; cell-wall smooth 
and colorless; chloroplasts axilc, single, with one axile pyrenoid. 

Lcngth 18 p; Width I5  p; lsthmus width 8-9 p. 
Collected 10 miles north of Broken Bow, Dec, 22, 1929. 

Cosmarium depressurn (Nag.) Lund. 
PI. 2, Fig. 6. 

Wcst, British Dcsrnidiaceac. Vol. 2. p. 176, PI. 62, Figs. 2-5. 
Wolle. lksrnids of the U. S.. p. 64, PI. 50, Figs. 10-12. 
Hylandcr, Algae of Gnn . ,  p. 89, PI. 1 1. Fig. 12. 
Smith, Phytoplankton of the Inland Lakcs of Wis., p. 29, PI. 57, Fig. 4. 
Migula, Kryptogamcnflora. AIgcn, p. 416, PI. 23 F, Fig. 10. 
Nordsrtdt, Index Desrnidiaccarum, p. 101; Suppl., p. 50. 

Cells rather small, as broad or slightly broader than long, constriction 
deep, sinus narrowly linear, opening outwards; sernicells strongly depressed, 
transversely subelliptic, apcx convex-truncate, sides of semicell rounded. 
Side view of semicell circular. Vertical view elliptic. Cell-wall finely punc- 
tate; chloroplasts axile, each with one rather large pyrenoid. 

Length 28 p; Width 26-29 p; Isthmus width 9-11 p. 
Collected at Horseshoe Lake, Harrah, Nov. 26, 1930. 

Cosmarium deprcssum (Nag.) Lund. var. achondrum 
(Boldt) West & G. S. West 

PI. 2, Fig. 7. 
Wcst. British Desmidixcae, Vol. 2, p. 177, P1. 62, Figs. 6-9. 
Nordstcdt. Index Desmidirearum. Suppl., p. 50. 

Cells as long as broad, or slightly longer; sernicells subhexagonalcllip 
tic, apcx broader and more truncate than C. depressurn. 

Length 37 p; Width 32-34 p; Isthmus width 8 p. 
Collected in Panther Creek, Wichita Mts., Sept. 11, 1930. 

Cosmarium Phuedw RrCb. 
PI. 6, Fig. 7. 

Wat, British Dcsmidi r tx ,  Vd. 2, p. 158, PI. 60, Figs. 12-14. 
Migula, ~qptoguncnBota:  Algen, p. 416, PI. 23 H, Fig. 20; Pi. 23 G. Fig. 6. 
Wdle, Deunids of the U. S.. p. 81. Pi. 18, Figs. 28-32. 
b k e ,  British Dermids, p. 88, P1. 37, Fig. 3. 
Ralfs, British Deunidim, p. 106, PI. 32, Fig. 5. 
Nordstdt, Index Desrnidkarum, p. 199, 279; Suppl.. p. 96. 
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Cdls small, dighdy longer than broad, constriction deep, sinus dosed, 
apex slighdy dilated; semicells reniform. Vertical view narrowly elliptic, 
with a slight protuberance at the middle on either side. Cell-wall finely 
punctate; chloroplasts single, axile, with one axile pyrenoid. 

Length 30 p; Width 24-27 p; Isthmus width 89 p. 
Collected in G d a r  Creek, near Broken Bow, Dec. 23, 1929. 

Cosmariurn polygonurn (Nag.) Arch. 
P1. 6, Fig. 10. 

Migula, Kryptogamcnflon, Algcn, p. 439. PI. 23 K. Fig. 16. 
Lindau, Kryptogarncnflora fiir Anfangcr. Dic Algcn. p. 46, Pi. 4, Fig. 143. 
West, British Desmidiaccac, Vol. 3, p. 76, PI. 71, Figs. 32-34. 
Nordstedt, Index Desrnidiacearum, p. 203; Suppl.. p. 98, 

Glls small, slightly longer than broad, deeply constricted, sinus very 
narrowly linear; xmicclls transversely hexagonal, angles rounded; lateral 
ones slightly produced, sides slightly retuse, apex somewhat rctuse. Verti- 
cal view elliptic, with a pronounced inflation a t  the middle on each side. 
Cell-wall smooth; chloroplast an axile plate with a single central pyrenoid. 

Lcngth 21 p; Width 15 p; Isthmus width 3-5 p. 
Collected in a pond on the South Canadian River Bottom, six miles 

northwest of Norman, Dec. 4, 1929. 

Cosman'um Schlicphac~eanum Grun. 
P1. 6, Fig. 13. 

Mipla, Kryptogamcnflora. Algen, p. 432, PI. 23 K, Fig. 9. 
Lindau, Kryptogamenfiora fiir Anfinger. Die Algcn. p. 43, PI. 4. Fig. 133. 
Nordstcdt, Index Desrnidiacearum, p. 230; Suppl., p. I 1 I .  

e l l s  small, about 1 '/r times longer than broad, rather deeply constric- 
ed, sinus narrowly linear, and open, apex not inflated; semicclls trans- 
versely-hexagonal, angles not rounded, apex broadly truncate. Vertical 
view narrowly elliptic, with a rather sharp central protuberance on each 
side. Chloroplast an axile plate in each semicell, with one axilc pyrenoid. 

Length 15 p; Width 12 p; Isthmus width 3-4 p. 
Collected 10 miles north of Broken Bow, k c .  22, 1929. 

Cosmariurn Ham mcri Rei nsc h. 
P1. 2, Fig. 8. 

West, British Desmidiaccac, Vol. 2, p. 181, PI. 62, Figs, 20-2 1 .  
Cookc. British Dcsmids, p. 81. 
Wollc, Dcsmids of thc U. S., p. 79, PI. 18, Fig. 27. 
Mipla,  Kryptogamenhra. Algen, p. 432, PI. 23 F, Fig. 3. 
Hylander, Algae of Conn., p. 87, PI. 13, Fig. 1. 
Nordstedt, Index Desmidiaceanrrn, p. 137; Suppl., p. 65. 

Cells rather small, about 1 '/t times longer than broad, subhexagonal, 
deeply constricted, sinus narrowly linear with a slightly dilated apex; semi- 
cells truncate-pyramidate, basal angies well rounded, upper parts of the 
laaral margins converging and tetuse, upper angks rounded, apex trun- 
ate, almoustraight. S i  view of rtmicdl elliptic ovate. Vertical view ellip 
tic. Cdl-wall smooth; chloroplasts axile with oae pyrenoid. 

Length 51-52 p; Width 33 p; Isthmus width 17-19 p. 
C d l d  10 miles north of Broken Bow, Dcc. 22, 1929. 
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Cosmarium Hammcri Reinsch var. prorubmans West dr G. S. West 
PI. 6, Fig. 8. 

Wat.  British Dcsmidiaceae, V d .  2, p. 183, PI. 62, Figs. 24, 25. 
Nordstcdt, Index Dcsmidiacearum, p. 137; Suppl., p. 65. 

Cells small; vertical view with a median tumor o n  each side; all-wall 
srnoot h . 

Length 27 p; Width 24 p; Isthmus width 8p. 
Collected in Panther Creek, Wichita Mts., Scpt I f .  1930: 

Cosmarium granatum Brib. 
PI. 2 ,  Fig. 10. 

W e t ,  Rritish Dcsmidiaccac. Vol. 2 ,  p. 186, PI. 63. Figs. 1-3. 
Cmke. British Desmids, p. 83. PI. 36, Fig. 9. 
Ralfs, British Desmidieae, p. 96, PI. 13, Fig. 15. 
Hylandcr, Algae of G n n . ,  p. 88, PI. 13. Fig. 15. 
Migula, Kryptogamcnflora. Algen, p. 429. PI. 23 1. Fig. 2. 
Nordstcdt. lndcx Kkmidiacearum, p. 133, 277: Suppl., p. 64. 

011s  medium size, about 1 1/3-1 1/2 times longer than broad, s u b  
rhomboid-elliptic, deeply constricted, sinus narrow, linear, with a dilated 
apcx; xmicells subpyramidate, basal angles rounded to rectangular, sides 
at base almost parallel, converging toward the apex, apex truncate or  slightly 
convex, upper angles obtuse. Vertical view narrowly elliptic. Cell-wall finely 
punctate; chloroplasts axile, each with one pyrenoid. 

Length 27-45 p; Width 21-31 p; Isthmus width 4-7 p. 
Collected in the Arbucklc Mts., Oct. 26, 1929; Wichita Mts,, April 

26, 1930. 

Cosmarium angulatum (Perty .) Raben h. 
PI. 6, Fig. 12. 

M i ~ u l a ,  Kryptogamcnflora. Alpcn, p. 419, PI. 23 H, Fig. 18. 
Lindau, Kryptogamcnbra fur Anranger. Die AIgen, p. 39, PI. 3. Fig. 1 1  1. 
Nnrdstedt. Indcx Dcsmidiacearum, p. 44, 274: Suppl., p. 24. 

Cells rather small, about 1 2/3 times longer than broad, very slightly 
constricted, sinus open, apex rounded acute; xmicells rectangular-pyrami- 
date, six angled, the two upper angles obtuse, apex broadly convex, lateral 
angles roundcd, basal angles sharply rounded. Cell-wall smooth; chloroplast 
axile, with a single axile pyrenoid in each. 

Length 33 p; Width 18 p; Isthmus width 14-16 p. 
Collected in the Arbuckle Mts., Oct. 26, 1929. 

Cos matiurn pyramidaturn BrCb. 
P1. 2, Fig. I 1. 

Ccmkc. British ksrnids. p. 86. PI. 36. Fig. 13. 
Wdle,  Dcsmids of the U. S., p. 69, PI. 14. Figs. 16-17. 
Ralfs, British ksmidicac. p. 94. PI. 15, Fig. 4. 
Nordstcdt. lndcx Lksmidiaccarum. p. 215: Suppl., p. 105. 

Cells large, about 1 % to 2 times longer than broad, elliptic, conuric- 
tion deep, sinus narrowly linear, apex inflated; semicells pyramidate, lateral 
margins slightly convex, apcx rounded to almost straight, lower angles 
rather sharply rounded, upper angles broadly rounded. Side view of xmi- 
cell oblong. Vertical view elliptic. Cell-wall finely punaate; chloroplasts 
singtc and axile, with one axile pyrenoid. 

Length 81-83 p; Width 45 p; isthmus width I5 )c. 
Collected 10 miles north of Broken Bow, Dec. 22,1929. 
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Cosmarium Holmicnsc Lund. 
Pi. 2,  Fig. 9: 

Wcst. British Dcsmidiaceac, Vol. 3, p. 1, PI. 65, Fw.  1, 2. 
Migula, Krytpogunc&ra. Algcn, p. 412, PI. 23 L, Fig. 2. 
Lindau, Kryptogamentlora fiir Anfinger. Die AIgcn. p. 4%. PI. 4. Fig. 199. 
Cookc, British Dcsmids, p. 96, PI. 37, Fig.  15. 
Nordstedt, Index Desmidiaccarum, p. 140: Suppl.. p. 67. 

Cdls of medium size, about 1 % times longer than broad, rathcr deeply 
constricted, sinus narrowly linear, apex very slightly dilated; semicclls 
hroadly pyramidate, basal anglcs rounded, apex broadly truncate, produced 
and biundulate. Side view of semicells rectangular, base tumid on either 
side, apex truncate to slightly convex. Gll-wall smooth; chloroplasts axile, 
massive, each with one pyrenoid. 

Length 48 p; Width 30-35 p; Isthmus width 12-15 p. 
Collected 10 miles north of Broken Bow, k c .  23, 1929. 

Cozmarium tctragonum (Nag . )  Arch. 
PI. 2, Fig. 12. 

Wcst. British ksniidiaccac, Val. 3, p. 17. PI. 66. Figs. 20. 21. 
Nordstcdt, Index Desmidiaccarum, p. 253. 281; Suppl., p. 125. 

Cells medium size, 1 2/3-2 times longer than broad, constriction deep 
and linear, apex slightly dilated; semicells subquadrate, tapering slightly 
toward the apices, lateral margins four undulate (including angles), apices 
undulate. Vertical view elliptic. Chloroplast an axile plate with one axile 
pyrenoid. .. 

Length 42-45 p: Width 24-25 p;  Isthmus width 6-7 p. 
Collected 10 miles north of Broken Bow, Dec. 23, 1929. 

Cosmarium plicatum Reinsch forma major Reinsch 
PI. 2,  Fig. 5. 

Wat, British Desmidiaccae, Vol. 3, p. 60, PI. 70, Fig. I I .  
Nordstedt, Index Desrnidiacearum, p. 202, 279; Suppl., p. 98. 

Cells moderately large, about 1 %-I 2/3 times longer than broad, 
deeply constricted, sinus narrowly linear with a slightly dilated apex; semi- 
cells truncate-pyramidate, sides slightly convex, lower anglcs rather sharply 
rounded, upper angles broadly rounded, apex slightly convex. Vertical view 
elliptic. Cell-wall very minutely punctate; chloroplasts axilc, with onc large 
pyrenoid. 

Length 78-80 p; Width 4 8  p; Isthmus width 21-23 p. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

Cosmarium minimum West & G.  S. West 
PI. 6, Fig. 15. 

West, British Dcsmidiaccac, Vol. 3, p. 66, PI. 71, Fis. 1, 2. 
Nordstedt, Index Dcomidiacearum, p. 171; Suppl., p. 83. 

Cells very small, about 1 1/5 times longer than broad, constriction 
deep, linear, and open; vmicclls transversely rectangular, si&s and apices 
kt, angles only slightly rounded. Vertical view elliptical. Cell-wall 
smooth; chloroplasts axile with one axile pyrenoid. 

Length 9-12 p; Width 7-10 p; Isthmus width 3-4 p. 
Cdlcctcd in the Arbuckle Mts, Oct. 26, 1929. 
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Cormurium rcnijwme (Wfs )  Arch. forma? 
PI. 2, Fig. 14. 

Wcst, British Dcsmidiaccac, Vd. 3, p. 157, PI. 79, Fws. I, 2; PI. 82, Fig. 15. 
Nordrcedt, lndcx Dcsrnidkearum, p. 223; Suppl., p. 109. 

G l l s  tending to be slightly above medium size, about 1 1/3 times 
longer than broad, constriction &ep, sinus dosed, opening outwards, apex 
greatly dilated, semicells rcniforrn. Side view of each semicell circular. Verti- 
cal view elliptic. Cell-wall coarsely granular or even warty, granules in 
oblique series; chloroplasts axile, with two pyrcnoids. 

Length 75 p; Width 54 p; Isthmus width 18 p. 
Collcctcd at Indian Springs Falls, Nov. 2, 1930. 

Cosman'um Portionurn Arch. 
P1. 2, Fig. 21. 

Wcst, British tksrnidiaccac, Vol. 3, p. 165, PI. 80, Figs. 4-7. 
Miyula, Kryptogamen&ra. Algcn, p. 448, PI. 23 L, Fig. 11. 
Hylandcr, Algae of Conn., p. 92, PI. 12, Fig. 15. 
Nordrtcdt, Indcx Desmidiaccarum, p. 204, 279; Suppl., p. 99. 

G l l s  somewhat small, about 1 % times longer than broad, deeply con- 
stricted; semicells elliptic to subquadrate, coarsely granular, granules in 
rows. Sinus opening outwards, quadrate. Isthmus more or less elongated. 
Vertical view elliptic. Chloroplasts axilc, with one large central pyrenoid. 

Length 34-36 p; Width 24 p; Isthmus width 9-11 p. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

Cosmal.ium vexaturn West forma? West 
PI. 2, Fig. 4. 

West. Rritish Desmidiaceac, Vul. 3, p. 187, PI. 92, Fig. 4. 
Miyula, Kryptargamcnbra. Algcn, p. 474. 
Nordstdt. Indcx Desmidircarum, p. 270; Suppl., p. 133. 

G l l s  medium size, slightly longer than broad, constriction deep, sinus 
narrowly linear, apcx dilated; semicells pyramidate-truncate, basal and 
upper angles obtuse, sides slightly convex, with 5-6 equal undulations, apex 
truncate, straight or slightly undulate, surface coarsely punctate, punctac in 
concentric rows, smaller in size at the center than at the margins. Vertical 
view oblongtlliptic, central portion with a broad inflation on either side. 
Chloroplasts axile with two pyrenoids. 

Lxngth 4851 p; Width 4648 p; Isthmus width 12-15 p. 
Collected 10 miles north of Broken Bow, Dcc. 22, 1929. 

Cosman'rcrn Botrytis Mcnegh. 
PI. 2 ,  Fig. 17. 

Wat, British Dermidiaccae, Vol. 4, p. 1, PI. 94, Figs. 1 ,  2, 5, 15. 
Migula, KryptogarnurBora. hlgtn, p. 459, PI. 230, Fig. IS. 
Cookc, British Dcunids, p. 105, PI. 39, Fig. 4. 
Ralfs, British Dcsrnidicae, p. 99, PI. 16, Fig. 1. 
Wdlc, Damids of tbc U. S.. p. 74. PI. 13, Figs. 5-7. 
Hylander, Algae of Conn., p. 91, PI. 12, Fi. 5. 
Smith, Phytoplankton of the inland Wm of Wis., p- 33, PI. 57, Fig. 22. 
Nordstcdt, Index Deunidimmrn,  p. 64, 275: Suppl., p. 32. 

Cells rather large, about 1 1/3 times longer than broad, constriction 
deep, sinus narrowly linear with a dilated apex; scmiodls ovatc-pyrami&tc 
from a broad flat base, basal angles rounded, sides convex, apex subbnm- 
ate, apical angles rounded. Vertical view dlipdc, Cdl-wall granulate, 
granules s d ,  and without a dcfinia a r r m p m n t ,  25-28 visible at the 
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margin of the semicell; chloroplasts axile, with two pyrenoids in each xmi- 
cell. 

Length 66-69 p; Width 52-53 p; Isthmus width 13-15 p, 
Collected in a Permian Red Bed spring, 6 miles east olf Norman. 

C o ~ r n ~ u r n  Ungenanum (Nag.) DeBary var. subtr~~icufsrm 
West & G. S. West 

PI. 2, Fig. 16. 
West, British Dcsmidiaccae, Vol. 3, p. 195, PI. 91, Fig- 7. 
Nordstedt. Index Desrnidiacearum. p. 266: Suppl.. p. 131. 

Cells rather small, about 1 1/3 times longer than broad, constriction 
deep, sinus linear, apex dilated; scmicells oblong-rectangular, basal angles 
obtuse, lower parts of sides convex, superior angles rounded, apex almost 
straight; cell-wall granulate, granules of slightly unequal size, with four 
large ones on the upper lateral margins and two just within, with three 
smaller ones on the lower lateral margins and two just within the basal 
angle, and a row of four across the base just above the isthmus, and one 
large one just below the middle of the apex; (West describes the variety 
as having a number of smaller variably disposed granules in the center of 
the scmicells. In the single specimen which T had I was unable to locate 
these, although undoubtedly they were present). Vertical view elliptic. 
Chloroplasts axile, with two pyrcnoids. 

Length 50 p; Width 38-39 p; Isthmus width 13 p. 
Collected in the Wichita Mts., April 26, 1930. 

Cosmarium Broomei Thwaites 
PI. 2 ,  Fig. 19. 

West, British Desmidiaceac, Vol. 4, p. 24, PI. 100, Fig. 12. 
Migula, Kryptogamcnflora. Algcn, p. 465, PI. 23 P, Fig. 4. 
Ralfs, British Dcsmidicac, p. 103, PI. 16, Fig. 6. 
Cooke, British Desmids, p. 109, PI. 40, Fig. 1. 
Wollc, Desmids of the U. S., p. 86, PI. 17, Figs. 6-9. 
Nordstedt, Index Desmidiacearum, p. 70; Suppl., p. 35. 

G l l s  small, almost as long as broad, nearly quadrate, constriction deep, 
sinus narrowly linear, apex slightly dilated; semicells transversely rectang- 
ular, angles rounded, sides straight or slightly convex, apex straight. Verti- 
cal view narrowly elliptic, central portion with a distinct protuberance. 
Cell-wall densely granular, granules small; chloroplast axilc, single, with 
two pyrenoids in each. 

Length 33 p; Width 30 p; Isthmus width 12 p. 
Cdlected 10 miles west of McAltster, Dcc. 23, 1929. 

Cosmarium crenatum Ralfs forma Roldriana (Gutw,) nob. 
PI. 2, Fig. 18. 

W e t ,  British Dcsmidiaseac, Vd. 4, p. 37, PI. 98. Figs. 13-14. 
Nordrtcdt, Index Dcsmidiarum,  p. 88, 246; Suppl., p. 76. 

Cells rather small, about 1 2/3 times longer than broad, moderately 
deeply constricted, sinus linear, open; scmicclls pyramidatequadrate, Basal 
an& slightly rounded, sides 5 6  crenate, apex convex to truncate, about 4 
crcnate. Side view of scmiccll rectangular, Chloroplasts axilc, with one py- 
renoid in each. 

Length 42-44 p; Width 24-25 p; Isthmus width 15 p. 
Cdlcctcd 10 miles north of Broken Bow, Dcc. 22, 1929. 
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Cosmariun margarhuturn (Lund) Roy & Bissett forma minor 
(Boldt) W. & G. S. Wcst. 

PI. 2, Fig. 15. 
Wcst, Britbh Dcsrnidiaccae, Vol. 4, p. 19, PI. 99, Fig. 9. 
Nurdstcdt, lndcx Desrnidiaccarum, p. 165 ; Suppl., p. 8 1.  

Cells moderately large, about 1 2/3 times longer than broad, constric- 
tion deep, sinus narrow, linear, with a dilated apex; semicells subrcctang- 
ular, apex slightly convex, lateral margins slightly convex, basal angles 
rounded, apical angles broadly rounded; cell-wall granulate, abodt 23-25 
granules showing around the margin of the semicell; granules arranged in 
an  oblique series. Vertical view elliptic with convex s~des. Cell-wall punc- 
tate between the  granules; chloroplasts axile, each with two pyrenoids. 

Length 48-51 p; Width 30-33 p; Isthmus width 15-17 p. 
Collected 1 0  miles north of Broken Bow, Dec. 22, 1929. 

XANTHIDIUM Ehrenb., 1837. 

Cells varying greatly in size, somewhat longer than broad, compressed, 
symmetrical in three planes at right angles to each other; constriction deep; 
semicells varying in outline from elliptical, elliptic-hexagonal, trapeziform, 
o r  polygonal, generally with a flattened apex, center of the semicell with 
a scrobiculated protuberance, vertical view elliptic with a protuberance at the 
middle on either side. Cell-wall with simple or furcate spines arranged on 
each side of the median plane. Chloroplasts generally parietal, arranged in 
four masses, which may be both parietal and axile; each mass with one or  
more pyrenoids; in some forms the chloroplast is axile with one central 
pyrenoid. 

Xunthidium antilopacum (Brib.) Kg. 
P1. 3, Fig. 6. 

West, British Iks~nicliaccac, Vol. 4, p. 63, PI. 108, Figs. 7-18. 
Wollc, Ilesrnids of the U. S., p. 94, PI. 23. Figs. 1 ,  2. 
M~gula, Kryptogamcnflora. AIgcn. p. 516. PI. 27 D, Fig. 3. 
-kc. British ksrnids.  p. 132. PI. 46. Fig. 2. 
Hylandcr, Algae of Conn., p. 94. PI. 16, Fig. 21. 
Smith, Phytoplankton of the Inland Lakes of Wis., p. 57, PI. 65, Figs. 5, 6. 
Nortlstdt. Index r)csmidiacearum. p. 47. 274; Suppl., p. 25. 

Cells medium size, about 1 1/3 times longer than broad, deeply con. 
stricted, sinus linear, open, apex only slightly dilated; semicells transversely 
subelliptic-hexagonal, all angles slightly rounded, sides and apex usually 
straight, each of the four exposed angles furnished with a pair of simple, 
slightly curved, and rather long spines, the central area variously xulp  
tured. "Side view of semicell circular or subcircular, with a slight thick- 
ening at each side, and a pair of diverging spines on the apical margin. 
Vertical view elliptic, with a slight thickening at the middle on each side, 
and with a pair of slightly divergent spines on each polar margin; cell-wall 
finely punctatc."' Chloroplasts four in each semicell, parietal, with one 
pyrenoid in each. 

Length without spines 66-68 p; Width without spines 48-54 p; Isthmus 
width 15-18 p. 

Collected 10 miles north of Broken Bow, k c .  22, 1929. 
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STAURASTRUM Meyem, 1829; em. Ralfs. 

Cells varying greatly in size, generally somewhat longer than broad, 
and having a radical symmetry; constriction varying in depth; semicells 
varying in outline, subcircular, elliptic, subtriangular, campanulate, trapcti- 
form, with the angles sometimes produced into hollow processes of vary- 
ing length; vertical view variable, generally 3-5 angled, sornetinles 2-1 1 
angled. Cell-wall smooth, punctate, scrobiculatc, granulate, variously spined, 
or with flattened, emarginate, or spiny verrucae. Chloroplasts axile, one in 
each semicell, consisting of a central mass with lobes radiating into the 
angles or processes, +dam parietal. Yyrcnoids single and axik. 
1. (21 ) Angles of semicctls not continued into prcmsscs - .. - . - -  2 
2. (9) (12) (16) Cclls smooth or punctate, without spines or ~ ranu les  in any forrn 3 
3. (6) Cell-wall smooth ------ ----  ----- ---------- --- - - - -  - - - - - -. - - - - - 4  
4. Semiccll pyramidate, sides retuse, apex convex - . - 5 
5. Vertical view triangular, sides strongly concave, angles broadly rounilcd. S. 

rrihtdralc var. glabra 
6. (3) Cell-wall smooth or punctate - - - - - - - - - - - - - - - - - -  -.- - - - - - 7  

Semicrlls subsemicircular, apex slightly depressed. basal anglcs hrr~rtlip 
rounded --- - -. --- ------------ -----  - --- - - -  - - . - - -  - - - -  . -. - - -  - - -  . -. fl 
Vertical view triangular, sides concave. S. orbicrilorc 

12) (16) Semicells granular, granules generally covering entire cdl-wall - 10 
Granules almost covering entire cell - - _  _ -  _ - . A -  - - - -  .. - -  - - --  . - .  . - . .. - 1 1 
Semicells transversely oblongilliptic, apex flattened, vertical view 3-5 anded, 
angles of opposite seniicells alternate. S. diloratum 

(9) (16) Semicells with one spine at each angle .. . 13 
G l l s  with a long cylindrical isthmus _ -  - -  . - -. -. - - - -  - - - -  14 
Semicclls fusiform, lateral angles with one stout spinc - -  ----I. - . - . 15 
Vertical view triangular, sides strongly concave, each angle with one straight 
spine. S. crrspidarum 

16. (2) (9) (12) Semicells with numerous spines .- - . - . -. I 7  
17. (19) Spines all similar, distributed over ccll surface - -  - -  - -  . .. - -  . -18 
18. Semicells subsemicircular, vertical view triangular, sitlcs only slightly con- 

cave. S. ihirsuttm 
19. (17) Spines of two kinds ... ----. - . _ - _  - -  . . _ 20 
20. Spines near angles stouter than others over ccll surface. S. scti~erum 
2 1. ( 1 ) Angles of semicells continued into proccsscs - . - -- - - - .. - -- - - -- - - . - - 22 
22. (24) Scmicells in vertical view two angled - - - - - -  - -  - - -  - - -  - - -23 
23. Processes slightly attenuated, ends curving away frnm the isthmus, basal inflation 

of the semicell with a row of small granules. S. l~ptociadrrm 
24. (22) Scmicells in vertical view three angled - - - - -  - . . - - - - 2 5  
25. G l l s  small, broader than long - . ..- - - - -  -. - - - - . - . . .. .. 26 
26. Semicells cup shaped. dorsal margin convex, processes short, stout and con- 
verging; cell-wall granulate. S. cyrtoccrrim 

Stuuuastrum rrihcdrdc W o k  var. GLABWA Taft 
PI. 6, Fig. 3. 

Wollc, Dtsmids of the U. S., p. 123, PI. 40, Figs. 12-14. 
Nordstedt, Index Desmidiacearum, p. 258; Suppl., p. 127. 

Glls  rather small, about 1 times longer than broad, constriction deep, 
narrowly linear, with a very slight dilation at the apex; semicells pyrami- 
date, apex rather narrowly truncate to slightly convex, sides rctuse, basal 
angles broadly rounded, upper angles rounded. Vertical view triangular, 
sides strongly concave, angles broadly rounded; cell-wall smooth. 

Wdle named this species after a specimen collected at Mount Everett, 
Mass, The drawings which he made are very poor, and give only a general 
idea of the a l l .  This is especially true in regard to the isthmus. He states 
that the dl-wall was punctate-granulate. This last does not correspond to 
the specimens which 1 collected, as they had perfectly smooth walls. Because 
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of this difiercncc in wall svucturc I a m  naming the form S. trikdrok var. 
g h h .  

Length 39 p; Width 30-32 p; Isthmus -width 8-9 p. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

Staurastrum o~bicdare Ral f s 
PI. 4, Fig. 4. 

West, British Dcsmidiaccac, Vol. 4, p. 155, Pi. 124 ,  Fags. 10, 11.  
Migula, Kryptcygamenhra. Algen, p. 525, PI. 28, Fig. 29. 
Ralfs, British Iksmidieae, p. 125. PI. 21, Fig. 5. 
Cookc. British Desmids, p. 156, PI. 56, Fig. 7. 
Wollc, k s m i d s  of the U. S., p. 120, PI. 39, Figs 9, 10. ' 

Nordstcdt, Indcx Desmidiacca~m, p. 189, 278; Suppl.. p. 92. 
Glls  medium size, generally about 1 115 times longer than broad, 

(length may even reach 1 2/3 times the breadth) deeply constricted, sinus 
narrowly linear, with a slightly dilated apex; semicells subsemicircular, apex 
may be slightly depressed, basal angles rounded. Vertical view triangular, 
sides distinctly concave. Cell-wall smooth o r  finely punctate. 

Lcngth 43-57 p; Width 35-37 p; Isthmus width 6-12 p. 
Collected in Cedar Creek, near Broken Bow, Dec. 22, 1929. 

~t&rastrum ditatcttu rn Eh ren b. 
P1. 4, Fig. 5. 

Wcst. Hritish Dcsmidiaccac. Vd. 4. p. 172, PI. 126,  Figs. 10-15. 
Hylandcr, Algae of Conn., p. 98, PI. 14, Fig. 10. 
Nordstcdt. Index Iksrnidiaccarum, p. 109, 276: Suppl., p. 56. 

Cells small, slightly broader than long, constriction deep, sinus opening 
outwards; xmicells elliptic-fusiform, dorsai margin slightly convex, ventral 
margin convex, sides rounded; cell-wall finely granular, granules arranged 
in concentric rows about the angles. Vertical view triangular, angles of one 
xmicell alternating with those of the other, sides deeply concave, angles 
rounded. 

Length 22 p; Width 25-26 p; Isthmus width 8-9 fi. 
Collected in the Wichita Mts., April 26, 1930. 

Sr~urastrum cuspidorurn BrCb. 
Pi. 6, Fig. 1. 

Wcst, BAtish Dcsmidiaccac, Vol. 5.  p. 23, PI. 132, Fig. 13-15. 
Hylandcr, Algae of Conn., p. 99. PI. 15, Fig. 10. 
Smith, Phytoplankton of thc Inland Lakes of Wis.. p. 74, PI. 68. Figs. 27-31. 
Cooke, British Dcsrnids, p. 141. PI. 49, Fig. 5 ,  
Ralfs, British ksmidicae, p. 122, PI. 33, Fi. 10. 
Wolle, k s m i d s  of thc U. S., p. 123, PI. 40, Figs. 23-25. 
Mimla. Kryptogamcnbra. AIgcn. p. 535, PI. 28, Fig. 7. 
Nordstedt, Index Dcsmidiaccarum, p. 94, 276: Suppl., p. 46. 

e l l s  small, about as long as broad or slightly longer, not including 
the spines, deeply and broadly constricted, with a long cylindrical isthmus, 
almost as long as  a single xmiccll, sinus broad and obtuse, opening out- 
ward; scmiccils fusiform, ventral margin slightly rnorc convex than the 
dorsd, IateraI angles terminating in a stout spine. Vertical view triangular, 
sides concave, angles inflated, each with a straight spine. 

Length 22-23 p; Width without spines 20 f i ;  Width with spines 2628 
p; Isthmus width 4 p. 

C d l d  in Panther Cmk, Wichita Mts, Scp. 11, 1930. 
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PI. 4, Fig. 3. 
Hylandcr, Algae of Conn., p. 100, PI. 15, Fig. 18. 
MigulP, K f y p t o g u n f e a .  Algen, p. 532, PI. 28 H, Fig. 10. 
ZWh, Bntlsb r)eunldmc, p. 127, PI. 22, Fig. 3. 
Nordstedt, Indu DeMidiaccuum, p. 140; Suppl., p. 67. 

Cclls medium size, almost as long as broad, constriction deep, sinus 
acute, opening outwards; semicells oblongtlliptic, apex broadly convex, vcn- 
tral margin of about the same convexity as the apex; cell-wall covered with 
rather long delicate spines which are arranged in concentric rows about the 
angles. Vertical view triangular. Sides noticeably concave, angles rounded. 

Length 42 p; Width 39 p; Isthmus width 18 p. 
Collected in the Winding Stair Mts., k c .  23, 1929. 

P1. 4, Fig. 1. 
Smith, Phytoplankton of the Inland Lakes of Wis., p. 79, PI. 70, Figs. 19-25. 
West, British Desrnidiaccae, Vol. 5, p. 52, PI. 136, Figs. 13, 14. 
Wolle, Desmids of the U. S., p. 141. PI. 45, Figs. 26, 27. 
Nordstedt, Index Desmidiacearum, p. 232; Suppl., p. 112. 

Cells medium size, width (without processes) slightly greater than 
the length, deeply constricted, sinus opening outwards, with an acute apcx, 
isthmus rather narrow; semicclls subtlliptic, apex flattened or slightly re- 
tux, lateral margins with two stout spines, dorsal margln with a few 
rather more delicate spines along the apex. Vertical view triangular, sides 
deeply concave; angles with a stout spine at the tip, and two smaller spines 
on each side. One pyrenoid. 

Length without spines 33 p; Width without spines 33 p; Width with 
spines 47-49 p; Isthmus width 12 p. 

Cdlected in Panther Creek, Wichita Mts., Sept. 11, 1930. 

Staurastrum Lcptocladum Nordst. 
PI. 4, Fig. 2. 

Smith, Phytoplankton of the Inland Lakn of Wis., p. 102, PI. 78, Figs. 1-7. 
Wollc, Dcunidr of the U. S., p. 136, PI. 44, Figs. 4-6. 
Johnson, Some New and Rare Dcsmids of the United States, Bull. Torr. Bot. Club, 21: 
289, P1. 211, Fig. 3. 
N o r d d t ,  Index D e ~ m i d i a ~ I T I ,  p. 1 57; Suppl., p. 76. 

Cells quite large, width including processes about the same as the 
length, constriction slight, isthmus relatively broad; semicells with base in- 
flated and apex tumid; angles continued in slightly attenuated processes 
whose ends curve away from the isthmus, both margins of proccsses crcnu- 
late with a bispinatc end; basal inflation with a transverse row of small 
granules, dorsal margin with a row of rather large granules. Vertical view 
narrowly dliptic, angles continuing into long, straight, attenuated pro- 
ccrscs having undulate margins, ends with two spines lying in the same 
vertical plane; lateral margins with a row of emarginau granules just with- 
in the margins. 

h g t h  45-94 p; Width (with processes) 84-90 p; Isthmus width 11 p; 
C d l d  in Panther Creek, Wichita Mu., Scpt. 11, 1930. 
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Staurastrum r yr~occrum Brtb. 
PI. 6, Fig. 2. 

Ralfs. British Dcsmidicac, p. 139, PI. 12, Fig. 10. 
Z-lyIandcr, Algac of Conn., p. 102, PI. 15, Fig. 15. 
West, British Dcsmidiaccae, Vol. 5, p. 135, PI. 149, Fig. 9. 
Nordstcdt. lndcx Dcsmidiacesmm, p. 96; Suppi., p. 47. 

Cells small, slightly broader than long, deeply constricted, sinus broad, 
apex acuminate; semicells cupshaped, ventral margin tumid, dorsal margin 
strongly convex, upper angles produced into short stout converging pro- 
cesses gradually taperinbtoward the apices, which are tipped with two or 
three minute spines; cell-wall rough with small granules, arranged in con- 
centric circles about the processes, and in longitudinal rows across the face, 
Vertical view triangular, sides strongly concave, angles produced into short 
processes, which are all bent in one dittction. 

Length 21 p; Width 24 p; Isthmus width 6 p. 
Collected 10 miles north of Broken Bow, Dec. 22, 1929. 

Cells usually very small, flattened and deeply constricted; sinus open, 
or narrow or linear; semicells elliptical, oblong or subrectangular, cells 
united *to form long filaments by means of special apical appendages, often 
twisted and enveloped in a mucus investment; apex of each semicell pro- 
vided with one or two pairs of small rounded tubercles or short capitate pro- 
cesses, which are closely applied to the corresponding processes of the next 
cell. Chloroplasts axilc, one in cach semicell, with a central pyrenoid. 

Sphaerozosma cxcauatum Ral f s 
PI. 6, Fig;. 17. 

Miuula, Krypt~~amenfllora. Algcn, p. 563, PI. 21, Fig. 7. 
Ralfs, British Desmidieac, p. 67, PI. 7, Fig. 2. 
Choke, British Dcsmids, p. 4, PI. 2, Fig. 2. 
West, British ksrnidhccae, Vol. 5, p. 21 1, PI. 160. Figs. 1-3. 
Wolle, Dcsmids of the U- S., p. 29, PI. 4, Figs. 8. 9, 10-12. 
Nordstcdt, Index Desmidixearum, p. 121; Suppl., p. 59. 

Cells small, about as long as broad, constriction moderately deep, sinus 
very broad, obtuse; semicells ovate to slightly rectangular; lateral view of 
cell oblongtlliptic, sides slightly concave; vertical view oblong with rounded 
ends and four small processes; cell-wall smooth; chloroplasts single, axile, 
with one central pyrenoid. 

Length 11-12 p; Width 10-12 p; Isthmus width 3-5 p. 
Collected in Panther Creek, Wichita Mts., Scpt. 9, 1930. 

ONYCHONBMA Wallich, 1860. 

Cells small, forming si m ple filamentous colonies, compressed, deeply 
constricted, sinus narrow; semicells dliptic or reniform, sometimes with 
strong lateral spines; cach semiall with two opiate p m a r e ,  d i r e  
asymctridly, and overlapping the adjacent cell. Chloroplasts axile, oae an 
each stmicdl, with a c c n d  pyrenoid. Filaments long and twisted, and of- 
ten cmbeddcd in a mucus sheath. 
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Onychoncma lacvc Nordst. var. micracanthm Nordst. 
P1. 4, Figs. 6, 10. 

Johnson, Some new and rare Dtsmids of the U. S., Bull. Torrcy Bot. Club, Vol. 21 , 
1894. pp. 285391. 
West, British Desmidixeae, Vd. 5, p. 2 18, PI. 166, Fig. 17. 
Nordstedt, Index Dermidiacearum, p. 153; Suppl., p. 74. 

Cells medium size, slighdy broader than long, constriction very deep, 
sinus closed for most of the length, dilated at the apex and opening widely 
at the outer margin; xmicells oblong, sharply attenuated toward the lateral 
angles and ending in a short blunt spine; apical processes longer than t h e  
lateral spines; Vertical view elliptic. No mucilage. 

Length 18-20 p; Width 21-24 p; Width including spines 26-28 p; 
lsthmus width 3.5-5 p. 

Collected in the Wichita Mts., Sept. 11, 1930. 

Gl l s  usually small, or of a medium size, flattened and often dccply 
constricted with a narrow or open sinus; xmicells variable in shape, often 
with broadly truncate or concave apices; in vertical view elliptical triang- 
ular or trilobed; chloroplasts axile. Gl ls  united to form long filamentous 
colonies by the simple close apposition of their apices, sometimes twisted 
and often enveloped in mucilage. 

Spondylosiurn planurn (Wolle) W .  & G .  S. West 
PI. 6, Fig. 18. 

West, British Drsmidiaccac, Vol. 5, p. 222, PI. 160, Figs. 23-25. 
Hylandcr, Algac of Conn., p. 105, PI. 15, Fig. 23. 
Smith. Phytoplankton of thc Inland Lakes of Wis., p. 140, PI. 87. Figs. 1, 2. 

Cells rather small, about as long as broad, subquadrangular, angles 
rounded, deeply constricted, sinus open and obtuse; semicells transversely 
oblong, angles broadly rounded, apices flat, side view subcircular; cell-wall 
smooth; cells united into filaments, not twisted, no gelatinous sheath. 

Length 7-10 p; Width 7-9 p; Isthmus width 4.5 p. 
Cdlected 10 miles north of Broken Bow, Dec. 22, 1929. 

HYALOTHECA Ehrenb., 1840. 

Glls  subcylindrical, shorter or  longer than broad, very slightly con- 
stricted, semicells trapezoid, subquadrate or oblong, with straight or 
slightly convex lateral margins; cells united by their broadly truncate apices 
to form long filamentous colonies, which are sometimes twisted and almost 
invariably enveloped in a gelatinous sheath. Chloroplasts axile, one in each 
scmiall, usually with a central pyrenoid, and several radiating ridges. 

Hydothcca dissiliens ( Smith ) B rCb. 
Pl. 4, Fig. 11. 

West, British Damidiaccac, Vol. 5, p. 229, PI. 161, Figs. 16-27. 
Migula, Kryptogamedora. Ngen, p. 558, PI. 21, Fig. 1. 
Ralfr, British hmidieac,  p. 51, PI. I ,  Fig. I .  
Cookc, British Dmids ,  p. 7, PI. 3, Fig.  1 .  
Wolle, Dcsmib of tht U. S., p. 22, PI. 1, 3-5. 
Smith, Phytoplankton of tbc Inland Lakes of Wb., p. 142, PI. 87, Figs. 8, 9. 
Norbtedt, Index ikrmiiaccarum, p. 10, 276; Suppl., p. 53. 

Cdls medium size, about 1 l/5 times broader than long, constriction 
slight, consisting of only a slight concavity in the lateral margin, apices of 
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cells truncate, almost as broad as the isthmus; vertical view circular; 
ceils united to form long filaments, filaments embedded in a g d a t i m  
sheath about as wide as the d s ;  chloroplasts axile, one in each scrnicdl, 
with one central pyrenoid, and 5-6 radiating plates, star-like in verticd view. 

Length 15 p; Width 18 p. 
Collected in Cedar Creek, near Broken Bow, Dec. 23, 1929. 

DRSMIDIUM Agardh., 1824. 

Cells united to form twisted filamentous colonies, sometimes embedded 
in a thick gelatinous sheath; cells often extremely depressed, usually much 
broader than long, with a distinct but only moderately deep constriction; in 
vertical view either elliptical with mammillate poles, or 3-4 angled; chloro- 
plasts axile, one in each semicell, with a massive lobe, containing a pyren- 
oid, radiating from the center to each angle, or sometimes opposite to 
each face, with a pair of plates extending into each angle. The cdls are 
attached to each other in forms with an elliptical vertical view merely by 
the close apposition of ridge like thickenings on the adjacent apices, and in 
the angular forms by short truncate pratsses projecting from the apices 
of the cell, one in each angle, thereby leaving a space of varying size be- 
tween the apices of adjoining cells. 

Desmidium Swartzit' Ag . 
PI. 4, Fig. 12. 

Wcst. British Desmidiacrac, Vol. 5, p. 246, PI. 163, Figs. 5-8. 
Ralfs, British Desmidieae, p. 61, PI. 4. 
Wollc, Desmids of the U. S., p. 26, PI. 2, Figs. 1-5. 
h k e ,  British ksmids, p. 10, PI. 5, Fig. 2. 
Hylander, Algae of Conn., p. 106, PI. 16, Fig. 4. 
Smith, Phytoplankton of the Inland Lakes of Wis., p. 144, PI. 88, Figs. 1 ,  2. 
Brown, Thc Desmids of the Southeastern Coastal Plain Region of the U. S., p. 126, PI. 
14. Fig. 69. 
Lindau, Kryptogamenflora fiir Anfiingcr. Die Algcn, p. 73, PI. 6, Fig. 230. 
Migula, Kryptogamcntlora. Algen, p. 560, PI. 21, Fi. 4. 
Nordstedt, Index DtJmidiaceamm, p. 249, 250; Suppl., p. 123. 

Cells rather large, about 2-2% times broader than long, united into 
long twisted filaments without gelatine, constriction moderately deep, 
sinus linear near the apex, rapidly widening outwards; semicells narrowly 
oblong, apex broadly truncate, with a short connecting process at each 
angle of the cell; middle of apex slighdy concave; spaces b e e n  cells only 
slightly visible. Vertical view triangular, angles acute, sides slighdy con- 
cave. Chloroplasts axile, one in each semicell, with two lobes radiating 
from the center to each angle of the semicell, pyrenoid single and opposite 
each face. 

Length 19-20 p Greatest width 40-45 p; Width of apices 37-38 p. 
Collected in the Wichita Mu., April 26, 1930. 
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EXPLANATION OF LETTERING USED ON PLATES 

Unless otherwise stated on the explanation sheet that faces each Plate. the following 
system of lettering is used. 

a. Face vicw of the cell. 

b. Vertical or end view of the cell. 

c.  Side vicw of the cell. 
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PLATE 2 

Figs. Mag. Page 

1. Cosmarium parhydrrmum var. aethiopicum - .------ ---- x 425 ----------- 293 

2. Cosmarium circulare ------ --------,,-------------- x 425 ------------ 292 

3. Cosmarium pseudoconnurum - - -. ---- - ,, ,,----- ---- x 425 ------------ 293 

4. Cosmarium orxrrrum forma ? - -- ,- -- - -- - -- ,, - - ,- - -- ,x 425 -----,-- - -- - 298 

5. Cormariztm plicamm forma malor -------,,------,--- x 297 ------------ 297 

6.  Cusmarium drprtsmm , _ - --- --, - -- _, - -- - - -- -- - -- x 425- -- - -- -- --- - 294 

7, Cosmarium dtpressum var. achondrum . -----, .--_ x 425 294 

H. Cosmarium Hammeri ,- --I .. ,- - -- -- --, - --- ----- - -- -x  297- --- --- - - -_ - 295 

9. Cosmarirtm Halmitnse - -- - -- - --,,- -_-------- --- - ---- x 297 ------ - -- -- -297 

10. Cosnrarium granarrrm ,- - - -,--- ---- -,,, ---- ---- --- -x  425--- ---_ --- - -296 

1 1. Cosmarirtm pyramidatum -- -- ------ --,, --- -----,- --x 297 -- - -- . -- - -- 296 

12. Cosmarium rrrragonum - -- - - - - - - - ,,, - - - -- - - ---- ,- -- -x 425 - - - - - - - -- -- - 297 

13. Cosman'rtm subcucwmis - - - - -- -- - - - - - -- - --- - - -- - - - -- x 297- - --- ------- 294 

14. Cosmsrittm rrniformr fnrma ? , - - - - - - - -,----- - - --- - - -x  297-- - - - -- -- -- -298 

1 5.  Cosnrarium mnrgoritatum forma minor - - - - - --- , - - - - -- x 425 - - - - - - - - - - - 300 

16. Cosmarium Ungrriunrrm var. st~crrbtri~mztum - -- - - -_ - - -  x 425 ----------  299 

17. Cosman'rtm Botrytis -. - - ,,, - -- - - - - - - -- - - ,,-- - - - - - _ _x 297 - - - - _ - - - _ - 298 

18. Cosrnarirrm crenafum forma Roldtiona - - ---- - - - -- - -_ - x 297- - - - - - - -- -- - 299 

I 9. C~srnm~urn Broomei ---, - - - - - - - - - - - -- - - - -- II - - - --- - - - x 297- - - - - - - - - - - - 299 

20. Enastrum bidenruturn - -- ,- - - - - - -- - - - -- - - - - - - --- - -- - -x 425-- - -- -- - - - --287 

2 1. Cosmatium Portianum ,- - - - - - - --- - - --- -- - - - - --- - ----x 425 - - - - - -- --- --298 

22. Co~matium rnontlijormc forma pundata -- -,- - ---- - -- - -x 425- - - -- --, -, - -293 
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PLATE 3 
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PLATE 4 

Figs. Mag. PWC 

1. Staurastrum srtiytrum , - - - , - - -, - - - ,- - - - -- -- - -. - - - ,x 425 _, - -- - -- -, - -303 

2. Staurastrum Irpttxludt~rn - - - -, , -, - - -, - - - - -- _ - - - - - - - - x 425 -,-, --, --- - - 303 

3. Staurastrum hirmtrm . - ,,,,- - ,- --- -- - .-- -- - --- - - - -x  297- ,-- - -- - -- - -303 

4. Starrrastrum othict~lurt --A - - . - - - - - - - - - - -, - --,- -- -- - - x 297-, - ,- -- - - - - - 302 
5 .  S~uwustrum ddatattm -- - - - - - - - -- -- - - - - --- - - -- ---- x 425 -- - ---- - -- - 302 

6, 10. Onydonema laerr vat. mioarantha ---, -,-----,-- x 425 ------------ 305 

7. Prnizrm mmgaritacrum - - - - - - - - - - - -- ,, - - , , - - - - - - . x 297- - - - - - - - -- -280 

H. Spirotarnia condrnsata -- - - ,- - -- -- - - --- - , - --- - - - -- - - x 297- -- - -- - -. - 278 

9. Roy0 okusu - _  - -_ -  -. - - - -  - -- -, - _------ x 425 ------_ ----- 285 

a. wgetativc cells. 

h. zygcsprc formation. 

I I .  Hyalsthcca drmsilirnz - .. - - - - - -, - - - - - - - - --- -- - - - - - - - x 297- - - - - - -- - - - - 305 

12. Drzmrdrtrnt Srwrzrii - - - - - - -- -- - - - - ----- - - - - - - --- -x 425 - ----- --- - - -306 

13. Tt~mernorrrs la& - . - - - - - -- - - -- - --- - --- - ---- --- ---- x 297 - -- -- --- -- -286 
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Closterium 
acutum 
attcnuatum var ? 
Ehrcnbcrgii 
incurvum 
lancedatum 
LciMcinii 
linearum 
moniliferurn 
rostraturn 
subulatum 
turnidurn 

Cosmarium 
angulatum 
Rotrytis 
Rroornci 
circulare 
contracturn var. ellipsoideum 
crcnatum forrna Roldtiana 
cicprcssum 
depressurn var. achondrum 
granatum 
Harnmeri 
Hammcri var. protubtrans 
Holmicnse 
margaritaturn forma minor 
minimum 
moniliformc 
moniliforme forma punctata 
pachydcrmum var. acthiopicum 
Phamlus 
plicatum forrna major 
polygonurn 
Portianum 
pscudarctou m 
pscudoconnaturn 
pyramidaturn 
reniforrne forrna? 
Schlicphackeanurn 
Subcucumis 
tctragonum 
turpini 
Ungcrianum var. subtriplicaturn 
vexaturn 

Cglindrocystis 
Brihissonii 
crassa 

Desmidium 
Swartzii 

INDEX 

Euastrum 
bidcntatum 
pulchcllum 
VCfNCOSUm 

Gonatozygon 
Kinahani 
rnonotacnium 

Hgalothcca 
dissiliens 

Mcsotacnium 
rnacrococcum var. ~~~~~~crcum 
Amcricana 
Micrastcrias 
papillifera var. glabra 
Sol ? 
tmncata 

Nctrium 
Dipitus 
Digitus var, copstrictum 
intcrru ptum 

Onychoncma 
lacve var. rnicracantha 

Penium 
margaritaccum 
Navicula 

Plcurotacniurn 
Ehrenbcrgii 
Trabicula forrna clavata 

Roya 
obtusa 

Sphacrozosma 
cxcavatum 

Spirotaenia 
condcnsata 

Spndylmiurn 
planum 

Stau rastrum 
cuspidatum 
cynoccrum 
dilatatum 
hirsutum 
Leptocladum 
orbiculare 
xtigcrum 
trihcdralc var. glabra 

Tctmcmorus 
Iacvis 

Xan thidiurn 
antilopurn 


