








ties of the adult cell while still within the parental wall, but he himself used it 
later in the modern sense, for example in Scenedesmus (CHODAT 1926) where 
the daughter cells may or may not have reached the adult form before libe
ration (LUND 1960b). 

It would appear that in all Ohrysophyceae these spores are produced by 
successive divisions of the protoplast, that is by schizogony. ScHUSSNIG ( 1960) 
uses the term cytogony for their production by simultaneous divisions of the 
protoplast, citing the production of zoospores in the sporangia of many chytri
diaceous fungi as a typical example. Even if simultaneous division is found to 
occur in some Ohrysophyceae it must be uncertain what taxonomic emphasis 
should be laid on it. In coccoid Ohlorophyceae successive or simultaneoue 
divisions may be found in auto- or zoosporangia of a single genus (e. g. STARR 
1055, AHMADJIAN 1960). 

In septate division a new piece of wall is produced which, by various methods , 
forms a septum across the cell and fuses at its ends with the wall of the parent 
cell. Thus the daughter cells have walls which are partly parental and partly 
formed d e n o v o. 

On this view, filaments arise in various ways , by uniseriate autosporulatJ_on 
septate division, siphonaceous elongation or by the special methods seen in 
diatoms and desmids. The term vegetative reproduction is not used because it 
has other meanings in botany. 

Before summarising the present position in Ohrysophyceae the question of 
the number and types of flagella present in motile stages must be referred to 
briefly. This, incidentally, is a subject which has been reconsidered as a result 
of observation s with the electron microscope. BouRRELLY ( 1957) separates 
his orders according to the number and types of flagella present. r:rhus there may 
be one flagellum (Ohromulinales, Ohrysosphaerales, Thallochrysidales ), two 
differing in size and structure ( Ochromonadales , Phaeothamniales, Ohrysapio
nales), two of the same size and structure , sometimes with a haptonema bet
ween them, (Isochrysidales ), or one (Ohrysosaccales, Phaeoplacales, Sticho
gloeales ). Modern work, much of which is described in his monograph, suggests 
that several supposedly uniflagelJate genera are biflagellate and alrn hetero
morphic, while among those which have two flagella of equal length and similar 
structure are some with heterodynamic flagella. Flagella are described or 
discussed in, for example, et RourLLER ( 1!157), FoTT (195Db), 
PARKE, MANTON and CLARKE (1955 to 1959), VON STOSCH (1958) , PRAUSER 
( 1058), KoRNMANN ( 1D55). If there are only two basic types of flagellation, 
then PASCHER's {1925, see also FoTT 1959a) preliminary classification of the 
non-motile Ohrysophyceae is the best base on which to build. 

In table 1 the non-motile Ohrysophyceae are divided into supposedly walled 
and naked genera. Rhizopodial, pseudopodial , and certain sessile flagellate 
genera are obviously naked and so are excluded. Similarly the filamentous 
genera clearly have cell wall s; Sphaeridiothrix , however , might be excluded. 
Geochrysis PASCHER appears to have both naked cells and walled ones which may 
reproduce their kind. Forms which have naked cells within a case or envelope 
are considered as naked , though this view may not always be correct (e.g. 
Ohalkopyxis PASCHER 193lb). Several genera are so doubtful that no proposal 
can be made, while the Ooccolithophorideae can be considered later when the 
frequency of filamentous and other stages in the group has become more appa
rent. BouRRELLY's ( 1957) nomenclature is used. 
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Arthrogloea 
A urosphaera 
Chrysocapsa p. p. 
Chrysocapsella p. p. 
Chrysapion 
Chrysosaccus 
C hrysosphaera 
Chrysotila 
·Entodesmis 

Celloniella 
Chalkopyxis 
Chrysocapsa p. p. 
Chrysocapsella p. p. 
Chrysochaete 
Chrysonebula 
Chrysospora 
Chrysotilos 
Geochrysis 

Naked 

Walled 

Epicystis 
H eimiochrysis 
Koinopodion 
N annochrysis 
Phaeogloea 

GloeochryBis 
Hydrurus 
J( remastochrysis 
J( remastochrysopsis 
N aegeliella 
Phaeaster 
P haeocystis 
Ruttnera 
T etrasporopsis 

P haeoschizochlamys 
Phaeosphaera 
Pterococcus 
Pterocystis 

Pterosphaera 
Pterosperma 
Pulvinaria 
Sarcinochrysis 
Selenophaea 
Stichogloea 
Sphaeridiothrix 
'11etrapion 

Table I. T entative division of certain genera of non-motile Chrysophyceae into those with naked 
and those with walled cells. Nomenclature and gen eric limits as in Bo u RRELLY (1957). 

Ref e rence s 

AHMADJIAN V. (1960): Somo n ow and interesting species of Trebouxia , a genus of lich enized 
algae. Amer. J. Hot. 47, 677- 83. 

Bou n,RELLY P. (1949): Un nouveau cas d e convergence morpholog ique entre Chrysophyc6es et 
Chlorophyc(~es: H eimiochrysis actinotrichia (n.ov. gen. et sp.). Compt. R e nd . Acad. Sci. P a ris 
228, 272--73. 

·- (J 957a): Ini t.ia tion pratique a la systematique des a lg ues d'cau douce . Bull. Microsc . Appl. 7, 
11 8- 124. 

- (HJ57): Rcnlt crchcs sur les Ch t·ysophycees. Morphologie, phy log6nie, sys t6matiquo. Rev. A lgol. 
Mom. Hors Serio 1, pp. 412. 

- (Hl58): Initiation pratique a la systematique dos a lg uos cl'oau douce . VI. T ctrasporales (suite). 
Hull. Microsc . Appl. 2, 21--32. 

C HODAT I{ . (l 897): On t.h c polymorph ism of the g reen a lgae a nd the pL"inciples of t h eir evolution. 
Ann. l3ot. L ond . II . 97-121. 

- (1913) : Monogra.phios fl'algues on culture pure . B erne . 
- (1925) : Sceneclesmus . Jh ude d o genetique, d e syst6matique exp erimonta le et d 'hydrobiolog ie. 

Schweiz. Z. Hydrol. 3, 71 - 2!58. 
ETTL H. (1956): Ein B citrag zur Systematik d cr H eterok ontcn. Bot. Notiser. 109, 411- 45. 
FAuit:E-FRRMTJ.;T E. & Ro u 1LL 1<.; 1t C. (1957): L e flagelle inte mo d ' une Chrysomonade. Chromulina 

psammobia. C. R. Acad. Sci. P a ris, 244, 2655- 7. 
FoTT B. (1959a): Algenkuncle. Jona. 
- (1959b): Zur Frage d or Soxualiti.it b oi d en Chrysomonadon. Nova H edwig . l , 115-29. 
FRITSCH F. E. (1935): The St rncture and R eproduction of the Algae. 1, Cambridge. 
KLEBS G. (1896). Die Bcdingungen d or Fortpflanzung e inigen Algen. und. Pilzon. J ena. 
KoRNMANN P. (1955): B eobachtungen an Phaeocystis-Kulturon. H e lgoland. Wiss. Meeresunters., 

5, 218- 33. 
KORSHIKOV 0 . A. (1953): Viznachnik pri snovodnich Vodorost ei Ukrains'koi RSR V. Pidklas 

protokokovi (Protococcineae). Kiev. 
L UND J. W. G . (1956): On certain planktonic palmelloid green algae. J. Linn. Soo. London Bot. 

55, 593- 613 . 
- (1960a): Some new or rare Chrysophyceae from the English Lake District. H ydrobiolog ia 16, 

97- 108. 
-- (1960b): Some now British algae . Naturalist Lond. 1960, 89- 96. 

145 



- (1960c): Contributions to our Knowledge of British Chrysophyceae III . New records and obser
vations on sexuality. New Phytol. 59 (3), 349- 60. 
PARKE M., MANTON I. & CLARKE. B. (1955), (1956), (1958), (1959): Studies on marine flagellates. 

II- V. J. mar. biol. Ass. U. K., 34, 579- 609; 35, 387- 414; ·37, 209- 28; 38, 169--88. 
PASCHER A. (1924): Uber die morphologische Entwicklung der Flagellaten zu Algen. Ber. dtsch. 

bot. Ges. 42, 148- 55. 
- (1925): Die braune Algenreihe der Chrysophyceen. Arch. Protistenk. 52, 490- 564. 
- (193la): Uber die morphologische Vergleichbarkeit der Fadenalgen und der fadenformigen 

Moos- und Farrivorkeime. Rep. Proc. 5th Internat. bot. Congr., Cambridge, 1930, 322- 24. 
- ( 1931 b): Uber eigenartige zweischalige Dauerstadien bei zwei tetrasporalen Chrysophyceen 

(Chrysocapsalen). Arch. Protistenk. 73, 73- 103. 
- (1937-39): Heterokonten. Rabenhorst's Kryptogamenflora XI. pp. 1092. 
PRAUSER H. (1958): D-iacronema vlkianum eine neue Chrysomonade. Arch. Protistenk., 103, 

117- 28. 
RICHTER 0. (1911): Die Ernahrung der Algen. Leipzig. 
ScnussNIG B. (1960): Handbuch der Protophytenkunde 2. Jena. 
SKUJA H. (1956): Taxonomische und biologische Studien uber das Phytoplankton Schwedischer 

Binnengewasser. Nova Acta Soc. Sci. Upsal. Ser. 4, 16. 
STARR R. J . (1955) : A comparative study study of Chlorococcum meneghini and other spherical, 

zoospore-producing genera of the Chlorococcales. Indiana Univ. Publ. Sci. Ser. No. 20, 
pp. lll. 

SroscH H. A. VoN (1958): Der Geisselappara.t einer Coccolithophoride. Naturwiss., 45, 140...:.._41. 
VrscHER W. (1936): Uber Heterokonten und H eterokonten-i;i,hnliche Grunalgen. Ber. Schweiz. bot. 

Ges. 45, 372- 410. 
--- (1945). Hoterokonten aus alpinen Boden, speziell d em Schweizerischen Nationalpark. Ergebn. 

wiss. Unters. Schweiz. Nationalpark. N. F. 1, 481- 512. · 
WEST W. (1892): Algae of the English Lake District. J. R. micr. Soc. 1892, 713- -48. 

146 


	ABA0070032778619620000000153.tif
	ABA0070032778619620000000154.tif
	ABA0070032778619620000000155.tif
	ABA0070032778619620000000156.tif
	ABA0070032778619620000000157.tif
	ABA0070032778619620000000158.tif
	ABA0070032778619620000000159.tif

