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Translator's note:

. The signs used by the author (or ‘better; - by "the printers) for the
differently indented groups of comparable groups in the taxonomic
‘keys include asterisks, daggers, paragraph-51gns, numerals and letters
(the former Arabic and Roman, the latter Roman and. Greek) all with
one or two apostrophies as well as without them.
Since some of the signs are not available on an ordinary typewriter,
while the asterisk always refers to a footnote, the indentations have
'been marked as follows (and consistently in that order): ’
A. (B,, C., etc.) [ same as printers marks]

I, (11, III, etc.) woou " "

a) (b, ¢, d, ete, ) " " " "

1' (29 33 43 5, etc., i 1" " "
a) (B, ¥, ©) T u n

(This position marked by printers as 1', 2', etc.)

— [marked by printers as a'), B'), v, ete, |
[prlnters used (1ncon81stently) either asterisks

in 1solated instances, marklngs in this position were
K 1||)’ 2"), ||), CL“), and so on.
The translator hopes that the 8 positions as marked in the work submitted
are acceptable and less confusing.

Although footnotes by the author were never marked for translation, a few
have been translated nevertheless, since they seemed important. Author's
footnotes are marked by an asterisk only, while footnotes by the trans-
tator are marked "Translator's note."
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On p.93 of the German text, two sentences were marked for translation
which had just been translated before (see green paper affixed to p. 93)
these passages have not been repeated in the translation,

Fifty-two pages of the photostatic copy submitted for translation are

barely leglble, Lo p01nt to JUSt a couple: Cf p. 88 91, or 23......
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. e.g. *), ¥k), yp to FWIIAX), or daggers in var. numbers,;
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~as organs of motion for some species; few species may also have less flexible

Cléss 1V: Chrysophyceae : - . o Pt

Cells oviform, ellipsoidal, or spherical, less frequently cunei-
form or conical, with one or more golden-yellow to brownish chromatophores
which may have a discoid, platelike, or reticular form, The characteristic
coloration is attriguted to a pigment that masks the color of the chloro-
phyll (“'chrysochrome" after KLEBS, or phycochrysine" after GAIDUKCV). The
cells are either naked (without cellulose membrane), or provided with a
gelatinous to characteristically Sculptufed' envelope; they may be more or
less changeable in form (metaBolous) or ametabolous. Indi§idua1 cells have
either one flagellum, or two flagella of equal or unéqual length at the an-
terior end, occasionally situgted also somewhat lateral; sometimes an extra
flagellum may be seen., In some species, pseﬁdopodia of various forms may
be present (in addition to flagella or in their absence) which serve mainly

the purpose of food-intake, Lobopodia and.rhizopodia serve, furthermore,

axopodia. While such amoeboid states are for many forms usually only a tem-

w1

porary phase, they represent a permanent state for a swmall group of indi- n.

*) Translator's note: This translation consists of cxcerpts (taxonomic

keys) only, as requested, UNEDITED TRAHSLATION
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2.

viduals (Rhizochrysidales). Contractile vacuoles (1-10) are usually situ-
ated at the anterior end, An eyespot may be presené or absent, Typical py-
renoids are missing, but pyrenoidlike structures,whose function has és yet
not been established with certainty,ére found in-some forms. The cells are
of bilateral symmetry, sometimes oblate, often radial, without intefruption
by a lateral or elongeted groove, They may be free-swimming or sessile,

solitary or united in colonies of a more or less characteristic form,
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Of special importance —— morphologically as well as from the evolu-
tionary foint of view =~ is the very peculiar, -though rare, duplication of
structures in some of the Chrysomonadales which, while having an exterpal
appearance of homogeneous ‘organisms, reveal, upon close inspection,a dupli-
cation of some or even most of their protoplastic organelles; indeed, even

the cell body as such may be duplicated. For example, in Didymochrysis

PASCHER, duplication of the chromatophoral apparatus, the eyespot; the. se-
cretory apparatus (contractile vacuoles), and even the flagellar apparatus
has been established despite the apparent homogeneity of the nucleus. 1In

another species (Amphichrysis KORSHIKOV), only the chromatophoral and secres=

tory aﬁparatus are duplicated, but not the cell bod&, flagellum and nucleus,
As pointed out by PASCHER (1929), these forms are not without parallels in

" featuring
the domain of the Protista (e.g. the Distomata or DiplozoonsA flagellates
and algal swarmers with many nuclei and flagella, or with a single nucleus
and many flagella, all of which lend additional support to the view that;

with great probability, a great number among the algae may be descendants

of flagellates), .

The development of such diploid organisms in varying degrees might,

without doubt, be connected with the interruption or obstruction of the

p. 8

p.9




organization: Protococcales

3.

process of cell division during various phases, resulting - atléast for a

number of organisms ~ in the genetic fixation of a certain state of inhibition,
The Chrysophyceae, as a class of great wealth of forms, pose a prob-

lem in systematics since opinions are presently still divided as to the im=

portance to be attached>to the varioué groups or morphological criteria. The

author of the present synopsis has, in general, édOpted the system designed

by PASCHER which can truly be called "The" Chrysophyceae system because it

is based on fundamental criteria common to gll strains of algae. What makes

classification at times so difficult are the many transitional forms for

which to find a distinct place within the‘system often proves to: be next to

impossible., Appreciably, therefore, this system offers ﬁot a:general}y

rigid framework but shows here-and there a marked flexibility thus aylowing

for personal judgement in the systematic evaluation of a certain characteristic.
Before introducing the general outline of the Chrysophyceae system,

we shall first také a look at its framework, that is, its principal categories.
The systematics of the Chrysophyceae is based on the following levels

of organization:

v

) I, Chrysomonadales: Flagellate state predominant, individuals mo- . p.lC'
tile. Level of organization: Flagellates, :

II. Rhizochrvsidales: Rhizopodial (amoeboid) state predominant; Level
of organization: Rhizopodal.

III, Chrvsocansales: Immobile cells embedded in gelatinous colonial
matrix in tetraspordidal (palmelloid) formation; capable of reproduction and
of returning (solely for this purpose) temporarily to a motile (flagellate)
condition, Level of organization: Tetrasporales,

1V, Chrysosphaerales: Cells surrounded by solid membrane, vegetative
life taking place within this enclosure. Solitary or in colonies. Level of

O VU S ) RSOV JH VU0 UO U 0L0 USRS . e m e e e o e

V. Chrysotrichales: Cells united to form simple or branched fila-
ments., Uniseriate filamentous organization.
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Following below, the author attempts to give a systematic outline
of the entire class of Chrysophyceae. Many a limnologist may welcome fin-
ding here such a synopsis which' takes the-more recent research findings in-
to consideration whenever possible. However, the outline offered cannot
claim absolute completeness; this task is better left to the monographers
specializing in this field, Nevertheless, the limnologist, especially the
planktonologist, wil} probably find the list- of specieé that are of major in=
terest to him,to be fairly complete. Of course, here and there, different
views may be taken with regard to the classification of certain forms; but
then, any system is bound to be artificial., It can never be irrevocable but
is, necessarily, subject to prevalent views. The author thought it important
to observe the connectedness of this outline instead of (as 1is usﬁally done)
_dispersing it in isolated steps throuéhout the text. The various aspects:
of this outline will of course have to be dealt with in greater detail
whqxgygr necessary in the text, One the.other hand, those forms that are
of no further importance to planktonology need not be discussed again later

in the text. This synopsis has the advantage that it permits effortless

determination of facts such as from which "parent soil" individual plankton -

organisms originate, in which environment they are.usually found, whethef
the position of the planktonic forms is.an intermediary or independent one,
etc, For thése investigators who prefer probing deeper into the biological
interactions it will certainly be more stimulating to persue such relation-
ships than being faced with yet another bare, noncommittal compilation or
enumeration of plankton organisms. Especially in dealing with these pri-
mitive forms, whose levels of organization show progressing, that is, highér
development from simple flagellar to definite algal forms,is it particularly
interesting to study also the various'degrees of planktonicity of organisms

that have developed into planktonic forms,

- -
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- ™ Svnopsis of the class of Chrysovhyceae

A, Motile monadic. state dominant, rhizopodial and palmella stages faculta«
tive .-...-..'f_...'......,....-....'.Series (Subclass) Of CthSOInonadale‘.S-

"I, Monads with one apical flagellum teveessreees. Order: Chromulinales

a) Little differentiated chromatophore in form of a more or less

Only genus known: Chrysapsis.

distinctly developed network (reticulate chromatophore),

Family: Chrysapsidaceaa.

b) Chromatophore well differcntiated,

1. Protoplast with simple vacuolar system, without apical vesicle

or sculptured cover; sometimes lying within a delicate open
lorica or thick valves. ¢ieseveses.s Family: BLuchromulinaccae.

a) Cells naked (without lorica)
Cells not oblate ....+¢e000.. Subfamily: Chromulinoideae#®
‘With the genecra Chromulina, Pseudochromulina,
Chrysamoeba, Wellheimia.
Cells oblat@ +veeeeess.. Subfamily: Sphaleromantidoideac.
Only genus: Sphaleromantis, D

B) Cells tightly enclosed in thick lorica, with a narrow ope=
ning at the anterior end through which the flagellum pro-
JEC S Sieastavsacersasreasese Subfamily: Kytochromulinoideae.

.With the gencra Chrysococcus, Porochrysis.

y) Cells loosely fitted into delicate, open lorica; free-swin-
ming and sessile forms without radial tentaculoids,
Subfamily: Lepochromulinoideae.

With the genera Kephyrion, Chrysococcocystis, Steno-

p.11

kalyx (free-swimming), Lepochromulina, Chrysopsis (sessile),

b) Cells with radially arranged tentaculoids around anterior
marging sessile, ...euieeseeses. Subfamily: Cyrtophoroideae.
Pedinella, Cyrtophora, Falatinella; no euplankfonic .
forms, sometimes secondarily planktonic,

2, Protoplast with apiral vesicle or pustulous system, and with

tightly fitted, often intricately sculptured periplast, (silice-

ous scales with or without siliccous setae, siliceous spinecs)

Family: Mallomonadaceae.

a) Unicellular forms ., Subfamily: Mallomonadoideae solitarice,

.

Chrysoslena, Microclena, Mallomonas, Conradiella,

B) Forms living in colonies
Subfamily: Nallomonndoidene asoreaataa,
Chrysosnhaarel la,

*) In accordance with internationally accepted rules of nomenclature, the

author added the suffix “oideac" to those groups that he considers as sub-

families.




11, Monads with two apical flagella of equal length-
’ Order: ILsochrysidales (Hymenomonadales).

a) Periplast of cells not particularly differcntiated; cells without
complex vacuolar system., Family: Svncrvntaceae (Isochrysidaceae).

1. Cells without lorica, free-swimming,either solitary or in colo=- p.l
- NICS. sveereecnssersasnsnsasseses Subfamily: Isochrvsidoideac.

0) Cells SOLIitArY seevvcecosseioseeeess Tribe: Chrvsidalideae.
1 genus only: Chrysidales. '

B) Cells united in globose, gelatinous colonies,
: . ST " Tribe: Isochrysideae.

Syncrypta, Pseudosyncrypta, Tesée@}q. ’ '

2. Cells with delicate lorica attached to substratum by stipe,
Subfamily: Lepisochrysidoideae,

With the genera Stylochrysallis, Derepyxis (not planktonic
but some of them are plankton epibionts).

b) Cells with firm periplast which is sculptured in various ways (si=-
liceous scales, but no calcareous disks [coccoliths], and with
apical system Of vacuoleS. ..esvveesossscess. Family: Synuraceae

(Euhymenomonadaceac).

‘ 1, Solitary forms presently unknown (the uniceilular genus Hymeno-
' monas, previously placed here, belongs to the Coccolithophori-
daceae; see below).

2. Cells united in globose to filamentous colonies, each cell en-
closed by firm periplast sculptured with setae, verrucae, or
costae,

a) Colonies globose: Synura’ .
B) Colonies filamentous: Chlorodesmus

¢) Cells surrounded by gelatinous envelope covered with small cale

careous disks of definite form, or by calcareous shell with or
without coccoliths. ..vevvevaessesss, Family: Coccolithovheridae
(Coccolithincael.

Mostly marine forms (5 subfamilies).
In fresh water represented only by ....... Svracosphacroideae

(Syracosphaeraceae).
With the genera Acanthoica and Pontosphaera and the
Thoracosnhaeroideac

(Thoracosnhaeraccae) {

with one genus only: Hymenomonas,

r

111, Monads with two apical flagella of unecqual length, S
. ‘ Order: Ochromonadales.,
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a) Cells with undifferentiated periplast, with or without lorica, - 4
Family: Ochromonadaceae,

1. Cells naked, without distinctly differentiated periplast or lo-
rica; solitary or in colonies, .. Subfamily: Ochromonadoiceae.

@) Unicellular forms (OchLOnonadeae solitariae) with the genus
Ochromonas.,

B) Cells united in colonies (Ochromonadeae apgregatae).
« Colonies spherical-ellipsoidal: Uroclena (Uroolen0p51s)
..Volvochrysis, Svnochromonas, Synuropsis.

- Colonies coronal: Cyclonexis.

2. Cells with delicate, usually open lorica of various shapes;
solitary or in colonies, epiphytic or free-swimming.
Subfamily: Lepochromonadoideae,

kS

a) Lorica appears homogencous, p. 13
~ Sessile (epiphytic) forms; solitary or in.colonies: ‘
Stylopyxis, Poteriochromonas, Dinobryon (section I Epipyxis).
- Free~-swimming forms whose protoplast is attached (with or
without stalk) to base of lorica (sometimes also slightw
ly higher; solitary or in colonies: Pseudokephyrion, Ke=
phyriopsis, Diceras, Dinobrvon,

P) Lorica made up of successive, laterally open, growth rlngs,
Cells solitary or in dendr01d colonies: Hyalobryon.

b) Cells with strongly differentiated periplast (siliceous platelets
studded with spines), without lorica. Cells are colorless (no chro-
matophores), and live holozoic Lhetelotlopth]’ free-swimming or
sessile On SEIPE. seassssvarerassnneseee.Family: Physomonadaceae,

With the genus Fhysomonas (to be dealt with under “colorless
flagellates®, p.101). , ‘ : :

B, Cells of some species known only in rhizopodial form, solitary or united
in spherical, linear, or amorphous colonies. In several other speeies,
to be looked upon as transitional forms, the flagellated phase is still
observed as a temporary phase in the life cycle (Chrysamocba, placed
among the Luchromullnaceae, and Brehmiella, see p,8),

Series (subclass) of Rhizochrysidinae.

One order: Rhizochrysidales.

I, Forms without 10ricCa seeesesesrsecnosases Family: Rhizochrysidaceae,

a) Solitary, or united in chrysamoebic clusters. Protoplast with
long rhizopodia [acicular DaeudOpOdlaJ Rhlhochryq1s.

b) Several of the amocboid cells joined to one another to form chains:
Chrysidiastrum,. .

o, oo s v e = TV IS X PRI s R ety e T Y T O T T PR T ST AT
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c¢) Cells usually in doughnut-shaped colonies, with numerous excretory
I globules: Chrysostephanosphaera.

d) Cells forming reticulate colonies: Chrysarachnion,

with Hydra-like tentaculoids, sometimes with flagellla reminiscent
of Ochromonas: Brehmiella.

|
e) Cells solitary, firmly attached to substratum by a pseudopodium, \
\

£) Mature cells forming dendroid colonies with fine, elastiec, cyto-
plasmic stalk, Flagella (reminiscent of Ochromonas) are prescrved
despite rhizopodia formation: Chrysodendron.

11, Forms with lorica.

a) Lorica SEipitale s.ievevsesveersnssesese, Family: Stvlococcaceae.

1. Lorica spindle~shaped; anterior end of cell has one long, rigid,
rhizopodial prolongation (sessile): Stylococcus,

2, Lorica cyathiform; cells with 6-8 long rhizopodia in wheel~spoke
formation: Rhizaster.

b) Lorica with broad base (without transversal projection), sessile;
flask~, bell~, or cone-shaped (not planktonic): Lagynion, Hetero-
lapgynion,; ChrVSOCTINUS: .eeeecoveraseeesss Family: Lapvnionaceae,

. C. ILmmobile stages in palmelloid (tetrasporoidal) gelatinous envelope pre= p. 14
dominant, motile monadic phase facultative,

Series (subclass) of Chrysocapsinae

One order only: Chrysocapsales.

I, Gelatinous thalli without apical growth, palmella stages more or
less amOTPhOUS. erevesvssevcsnecoseaansesnessFamily: Chrysocansaceae.

a) Gelatinous colonies forming small globose lumps, in most cases
free~floating: Chrysocapsa.

b) Gelatinous colonies more saccate~tubular, frequently branched:
Phacosphaera.

11, Cells form mono- or multistromatic colonies surrounded by gelatinous
envelope bearing a single cluster of apical gelatinous setae,
Family: Naepeliellaceae

With one genus: Naegeliella (sessile),*

I1I, Cells in sessile colonies of the Hydrurus. type but without apical
cell; apical growth is taken care of by a group of cells (apical
meristem). Single cells occasionally capable of swarming (Chromulina-

type swarmers, also amoeboid motility of single cells without flagel~ \
- lum, cyst formation), svvveveeevsovesercses Family: Cellonicllaccae,
. ‘ One genus: Celloniella,

%) Translator's note: G,M,SMITH (1950) includes in this family also the genus
Chrysostephanosphaera which is (in contrast to Naegeliella) frece-floating,

e R R TR A T Y P R £ e o FAPENTY T TR R A B ) + S TR = ;




9,:

IV, Cells forming more or less long thalli (in cold mountain streams) by
way of apical growth (apical-cell)., ......v.... Family: Hvdruraceae
With the genera llydrurus, Nanurus. : ' :

D, Cells more or less firm and thick-walled (protococcoid habitus); immobile,
solitary or in nonfilamentous colonies., Parallel to normal cell forma-
tion there are also motile swarmers, rhizopodial or palmella stages as
well as gloeocysts, Mostly sessile forms,

Series (subclass): Chrysosphacrinae

One order: Chrysosnhacrales

with the family: Chrysosphaeradaceae
Chrysosphaera, Chrysobotris, Epichrvsis,

.L'xj

Cells united in filamentous, unbranched or genuinely branched, thalli.
Sessile fOIrmMS. suviereeresrroscsesroessanssases Order: Chrysotrichales.

I, Unbranched filaments ....eseeecsseressss Family: Nematochrvsidaceae
Genus: Nematochrysis (marine).

11, Branched filaments without parenchymatous growth,
Family: Phacothamnonlaceae

Genera: Phaethamnion, Chrysoclonium.

III, Branched filaments forming parenchymatous thalli. . e

. Family: Thallochrysidaceae

Genera: Phacodermatium (in cold mountain streams),
Thallochrysis (in brackish water).

F, Cells uniseriately arranged in discoid, vaulted thalli of nonfilamentous
character ("blastoparenchyme'" after GEITLER) with regular sequence of
cell division; SesSSil€. ceveseseassecsssseesens Order: Chrysothallales

Family: Chrysothallaceae
With the genus Chrysothallus K.J.MEYER, 1930 (epiphytic on
Gomphonema geminatum, Lake Baikal).

~ Subclass 1: Chrysomonadae

(Buchrysomonadinae, Chrysomonadales)

Monads with 1-2 apically inserted flagella; in general, motile sta-
ges predominant. RhiZOpddial and palmella stages temporary and known only
of some species. Cyst formation has been investigated for a number of forms,
and also the germination of such cysts, There are distinct developmental

trends toward the Chrysocapsales. . .

e b - v PRI
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Outline of the orders that make up the Chrysomonadae:

A.-Monads with one flagellun ¢etetsertiiistrsasess,, Chromulinales (below)
B. Monads with 2 flagella of equal length........ Isochrysidales (p. 41) -
C. Monads with 2 flagella of unequal length .,... Cchromonadales (p. 50)

Order 1: Chromulinales

Free~swimming or sessile chrysomonads with a single apical flagellum,
Consist almost exclusicely of solitary forms (the only exception being

the colony~forming Mallomonadacea Chrysosphacrella). Flagellum sometimes

reduced (even within one and the same genus, e.g,, Chrysopyxis) and repiaf
ced by unbranched or branched rhizopodia [pseudopodial. In some forms,
that is, among the nonplanktonic Cyrtophorea, a tentaculoid ring is formed
around the flagellum, Devélopmental trends toward the Chrysocapsales, This
series is the richest in forms‘among the chrysbmonads.

Outline of the families belonzing to the Chromulinales:

A, Little differentiated chromatophore, "in form of a network that is un-
decided about its formation" (reticulate chromatophore).

Chrysapsidaceae (below)

B, Chromatophore well differentiated

1. With simple vacuolar System, without apical vesicle and without sculp-
tured 1Oricas vivvuiiiiiiniinennrnnennnn.ns Luchromulinaceae (p, 11),

2. Vith apical vesicle or pustulous system, and with firm, intricately
sculptured periplast (silicecous scales with or without setae, sili-
ceous spines) Mallononadaceae (p.30),

Family: Chrvsavsidacene

gbzgmg;igg;type cells, solitary, with undifferentiated chromato-
phore which varies greatly in form in that it is sometimes only slightly
indicated as a fine meshwork, while, at other times, it consists of wide
strands which are frequently combined to form one apparently homogeneous
chromatophore, Reproduction by way of longitgdinal cell division, Spine-v

studded cysts have been recorded for some species, Only genus known:

— — —— ere ra—r ernan p—aas -
- - e ~ o, -
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.‘ ' |  Chrysapsis PASCHER
Cells solitary or held together, for a short time after division, by
a gelatinous matrix; metabolous or almost ametabolous, without differentiated
periplast. Chromatophore not sharply delimited and consisting of .a mesh-
wofk which greatly varies in its quantitative development, Lyespot may be
present, Vacuoles in most cases distinct, Cysts with acicular verrucae
or setae (dne brackish species), Nutrition holophytic or heterotrophic,
Almosﬁ exclusively. consisting of fresh-water forms, free~-swimming
on the surface of.pondlike bodies of water. So far, only one species (Chry- .

sapsis_yserensis CONRAD) is known to live in brackish water., CONRAD also

observed Chrysapsis sphaguorum in the ""pore cells" of decaying Sphagnum

plants,

A..Flagellum same length as cell body, or slightly longer., Cells slightly
. metabolous, chromatophore more or less in lateral position,

1. Cells 12-14 B long, 9 p wide ............;.,, Chrysapsis fenestrata
2. Cells 50 p long, 20-30 Kk wide ¢esceeensesese,,, Chrysapsis ginantea

ol

B, Flagellum much longer than protoplast, Cells very metabolous.
1. Cells 7-13 p long, flagellum three times longer than protoplast.
Chrysapsis sagene 3.
2, Size of cells 3-5 p, flagellum up to five times longer than proto-
‘plast ettt ttitte it tiasesearesreans, Chrysapsis apilis 4.

-—n--.-—._..._._‘.—m—.m.—.—.—..—.—--——-.—._—-—.—....—.—.—“-—-.--—---.——.--—.—.—..._

Familv: Euchromulinaceae . p.l?
Cells naked, without differentiated cover, occasionally seen in
loose, open lorica or in more or .less thick valves; periplast sometimes more
distinct, One apical flagellum, Without anterior pustulous system or apical
vesicle, 1~2 very distinct chromatophores of various shapes, — Comprising

a very large-number of free-swimming and sessile forms.

Ry T M defingte prhiges
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Out:line of the subfamilies:

A, Cells without tentaculoid ring.

I, Cells naked (without casing or lorica)
a) Cells not 0blate +seve L iuvvrevwveessssess Chromulinoideae (below)
b} Cells strongly oblate .............. Sphaleromantodoidcae (p,23)

II, Cells tightly surrounded by thick lorica which only leaves a narrow
opening at the anterior end through which the flagellum projects (very
rarely, a fine porus can also be seen at the posterior end), Cells
may also be surrounded by a calcareous lorica with an anterior opening
for the flagellum while the posterior portion shows a 51eve11ke per=
foration through which pseudopodia are projected.

Kytoehromulinoideae (p, 23)

I1I. Cells with delicate, usually somewhat: loose, open lorica, p.18
Lepochromulinoideae (p. 26)

B, Cells with tentaculoid ring at anterior end .. Cyrtophoroideae (p, 29)

Subfamily: Chromulinoideac

Cells naked; motile, round in cross-section, rarely angular, never
flat; solitary, sometimes temporary tendency to form colonies, Develop~
méntal trend toward the Chrysocapsales and Rhizochrysidales are sometimes
observed,

Key for the genera of the Chromulinoideae:

A, Organisms without definite rhizopodial stage.
I, One or two chromatophores
a) Cells ellipsoidal, ovi~ or pyriform, spindle=:or edne-shaped,
sometimes spherical, In optical cross-section circular or square,

More or less metabolous, but also ametabolous, Cysts spherical,
I‘&dially Symmetl“ical. -cuc-ocuococccto;naooao Chromu:l-ina (P- 13)

b) -Cells spherical, asymmetrical cysts which are oviform in lateral
View LA B B IR B Y BN B RE B B IY BN Y B B K BRI B AN K Y B NN K B YA PSGUdOChromnlina (p‘zo)

c¢) Cells oviform, triangular with 3 slightly coiled longltudlnal rld—
ges. Cysts spherical with thick verrucose membrane,
Pyramidochrysis (p.21)

d) Cells cylindrical without longitudinal ridges, anterior end with
unjlateral slit from which a stout axopodium can be extended.
Wellheimia (p.21)

1I. Four chromatophores (diploid organism) ........; Amphicrysis (p.20)

B, Organisms with definite rhizopodial phase ,........ Chrysamoeba (p.21)

e rav——— o
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Chromulina CIENKOWSKY, 1870

Cells ovi= to pyriform, ellipsoidai, conical or cuneiform, sometimes
fusiform, cylindrical or globose; frequently very metabolous (particularly
at the posterior end), but often only slightly metabolous, amoeboid or rigid,
solitary or showing tendency to form colonies, Protoplast 'naked," in most
cases with a distinctly differentiated membrane (periplast) which may be
smooth, granular, or more or less densely covered-with verrucae; only one
‘species is known whose cells-dre, in addition, surrounded by a definite,
firm, gelatinous envelope. Cross~section of cell may appear circular, rare-
ly somewhat compressed (broadly oval) or square. One apical flagellum.-
1-2 chromatophores (sometimes more, due to division), sharply demarcated
either in the form of a soup~plate or cup, sometimes also tunic-, band-,
or ring~-shaped, in the latter case often spirally twisted; with straight,
smooth, or more or less strongly lobed edges and frequently with very dis-
tiﬁct, more or 1ess'broad, hemlike folds, If two chromatophores are pre=
sent (rare case) they lie on opposite sides of the cell., 1In a few species,
a pyrenoid has been observed for each chrOmatOphore; that is, within each
chloroplast., Some species have an eyespot, One, two, or more contractile
vacuoles are found in the anterior cell portion, The position of the nu~
cléus (evident only upon staining) varies from species to species:. It may
be situated in the extreme anterior part at the base of the flagellum, in
the median, or closer to the posterior portion of a cell. Leucosin usually
accumulates in a more or less large granule at the posterior, end of a cell;
in addition, smaller droplets of fat may be scen. Cysts [statospores] are

for
known,a great number of species. Their endogenous formation (that is, with-

A

in the plasma substance) has been subject to detailed investigations for

several species (DOFLEIN 1923), They are spherical and have a smooth or

: are
spine~studded enclosing wall, a pore with or without collar and,closed by

A

p.19

—~
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’ a plug, Germination takes place as follows: The protoplast within a sta-
tospore develops again into flagéllated monads whereupon the contents are
liberated by dissolution of the plug and migrate through th~ porus to the

outside;

Taxonomic key for the Chromulina species: p. 22

A, Flagellated cells naked, without gelatinous envelope,
I, Cells with smooth (or almost smooth) periplast,

a) With one chromatophore.

1. Chromatophore homogeneous, not reticulate, but sometimes with
undulate, more or less lobed margins; in the case of two large -
lateral lobes withiconnecting bridge.

&) Chromatophore soup-plate or cup-shaped, not tunic-or ring-

shaped.

=~ With eyespot,
; . — Cells very minute; spherical, 3 p in diameter, Chroma-
' tophore in latexal position,occupying half a hemisphere,

Chromulina parvula 1,

~e Cells larger

- Cells more or less ellipsoidal with’ strongly mctabo-
lous base, posterior end round or -pointed, anterior
end marginate; size = 9-14 X 6-7 p, flagellum 11/2

. times longer than cell body...(1) Chromulina ovalis 2,

~— Cells oviform, anterior end pointed and almost rigid;
size = 13~15 X 6~8 p, flagellum 1 1/2 times longer
than.cell body., Solitary,or temporarily forming small
colonies. vivesseveeresneanas(2) Chromulina hokeana 3,

~ Cells ovi- to cuneiform, anterior end obliquely trun-
cate and broadened, posterior end pointed, with 1 (?)
_ chromatophore; size 7 X 4 p. (3) Chromulina obconica 4, p. 23

~ Cells cuneiform, anterior end marginate, one corner
slightly projecting; posterior end pointéd, sides
mildly convex (uneven)., Length of flagellum = 3/4 of
cell body which measures 12 X 3,5-4 p,
(4) Chromulina cuneata 5,

‘ ~.Cells pyriform, 16-18 5 long; both ends round, the an-
terior one narrower than the posterjor end, Chroma-
tophore saucer-shaped, front lobed, with narrow hem
around edges. «.s... (5) Chromulina prandis DOFLEIN 6,




"= Cells reversed cunciform, anterior end rounded off,
posterior end tapered to a point. Flagellum not quite
the length of cell body which measures 11~12 X 5.5 p.

(6) Chromulina pyriformis PLAYFAIR 7,

~ Cells spheric¢al, 16 p in diameter, = Chromatophore
""in center of cell," margins with distinct hoem; fla-
gellum about 1 1/2 times longer than cell body, |
(7) Chromulina_ sphaerica RBACHMANN® 8,

« Without eyespot*#*
w«- Cells predominantly oviform.
-~ Cells Very minute (2«4 p) .
~ Chromatophore occupies about 4/5 of the length.of
the «cell body which measures 2-3 pu; anterior end
slightly notched. Flagellum somewhat longer than-
‘cell bodyeseseseseasassase (1) Chromulina minima 9.

« Chromatephore in the form of a mildly saucer-shaped
platelet, Size of cells 2-3 p, cells strongly meta-
bolous., Flagellum 5-7 times longer than cell body.

(2) Chromulina micronlankton 10.

~ Cells larger,
= Cells 6-10 p long, anterior end broadened and bul-
ging, posterior end pointed or roundish. Chromato-
phore somewhat spirally twisted and running along
more than half of the cell wall, Flagellum 1 1/2
times longer than cell body,
(1) Chromulina zartensis 11.

« Cells measuring 8«9 X 4~6 p, more or less oviform, p;zq
metabelous to a limited degree, Cysts with dis- '
tinctly flange-like cellar; frequent among ncuston
("golden luster'), ,... (2) Chromulina rosanoffli 12,

"= Majority of cells oviform, rarely globose-ellipsocidal,
strongly metabolous; size: 6-9 X 5-7 p. Flagellum
slightly longer than cell bedy, Cysts without
flange~like neck. «.... (3) Chromulina woroniniana 13.

- Cells broadly oviform, basal chromatophore saucer-
shaped; flagellum barely as long as the cell body
which measures 18 X 15 p...,(4) Chromulina crassa l&.

T

*) Cf., also Chromulina snhaerica DOFLEIN which is about 4 times smaller
and has a much shorter flagellum, furthermore 2 chromatophores and 2 pyre-
noids (p.18),

*%) Whether the eyespot is really always absent has not been confirmed L
for all the species listed. hére, Some diagnoses only state carefully: "Eyc- ‘
spot not observed." Forms for which ocelli have not been mentioned, have
here been listed among species “without eyespot,"

D
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~— Cells in most cases ellipsoidal, less frequently also
spherical oxr oblong,

- Anterior end of cell slightly bulging; size 5~7 X 4-5 p.

Flagellum not quite as long as cell body. Chromato-
phore with definite hem around margins and situated
in anterior portion of cell,

(1) Chromulina ovaloides 15.

w~ Anterior part of cell broad, obliquely truncate and
notched; slightly compressed: 15-18 X 8-10 p, Flagel-
lum slightly longer than cell body,

(2) Chrqmulina magna 16,

=~ Cells in most cases ellipsoidal, anterior -end with-
out notch; often elongated but sometimes also rounded
off considerably. Size 9-15 X 6«9 p, Chromatophore
with 2 large -lateral lobas connected by a more or-less

wide bridge.

== Cells spherical.

(3) Chromulina freiburgensis 17.

-~ Cells very minute (3-4 p), spherical to oval, quite
metabolous. Chromatophore occupies nearly the entire

inner celle sivvevreensesees (1) Chromulina elegans 18,

~ Cells larger; front broadly truncate. and slightly in=

<25

dented., Flagellum 1 1/2 times longer than cell body,
Chromatophore very large, occupies nearly the entire
interior of the cell, leaving only a narrow, often
more or less triangular slit open. Size: 25 p,

~- Cells pyriform,

(2) Chromulina truncata 19.

~ Cells measure 13-18 X 13 p; pyriform to spheroidal,
metabolous, Chromatophore saucer-shaped, flagellum
about twice the length of the cell body. '

. (1) Chromulina danubiensis 20,

~ Cells 28 p long, anterior end pointed, posterior end
broad; peosterior portion metabolous, Chromatophore
in median position, slightly towards anterior end,
Flagellum 1 1/2 times longer than cell body.

(2) Chromulina_pyriformis BACHMANN 21,

~ Cells up to 30 p long, posterior portion metabolous,
Chromatophore platelike, in median or pronounced an-

terior position,

Flagellum about same length as cell

body (perhaps identical with preceding species ?). -

(3) Chromulina gigantea 22,

e
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B) Chromatophore tunic- or band-shaped, cylindrical, straight,
or more or less spirally twisted,
" = Chromatophore in the form of a wide band,

-~ Cells metabolous,

-Anter10r end of cell rounded off, but not bulging;
cylindrical, Strongly metabolous}partlcularly the
basal portion (often tapered to a point), Flagellum
up to 4 times the length of the cell body. .

(1) Chromulina pseudoncbulosa 23.

"= Anterior end of cells slanted and rimmed, not broaden-

ed. Flagellum barely as long as cell body.
(2) Chromulina nebulosa 24,

~ Cells strongly metabolous, oviform to about spherical
when at rest, ellipsoidal, ovi- or pyriform when mo-
tile. Tlagellum 3/4 the length of cell body., Spime-
studded cysts, veceesss (3) Chromulina echinocystus 25,

«~~ Cells metabolous toallmited degree, or ametabolous,

- Cells slightly metabolous‘ oblong, 0111p501dal to cy-
lindrical, Chromatophore forming a wide band, its

ends almost touching one another, 12~ 14 X 5-6-p,
(1) Chromulina_vagans 26.

-~ Cells more or less cylindrical, ametabolous. Chroma-
tophore tunic-shaped, covering almost the entire side
of the cell lengthwise, 5-7 X 1-2 p,

(2) Chromulina naunos 27.

-~ Cells ametabolous; slightly conical. Chromatophore
forms a longitudinally fissured cylinder, Cells mea-
sure 13 X 5-06 s vveerereeess (3) Chromulina gyrans 28.

-~ Chromatophore forms- strongly spiralling narrow band.

~ Cells reversed oviform, metabolous; anterior end slan-
ted and rimmed. v.eeeeevoecesese Chromulina commutata 29.

— Cells fusiform, rigid, Chromatophore rather long and
spiralling, but also X- or H-shaped. TFlagellum 50%
longer than cell body, Spine-studded cysts, :

Chromulina fusiformis 30.

y) Chromatophore distinctly annular, desecribing 1/2 to 3/4 of
a circle, more or less equatorial, Cells oviform, alimost
ametabolous, very minute (3-4 X 243 p),

Chromulina annulata 31,




‘ b) Chromatophore situated in anterior portion of cell,

- Cells embedded in gelatinous flakes; chromatophore has
striped appearance due to its folds, Chromulina mucicola 32,

« Resting cells not embedded in gelatinous flakcg;'scé Chro-  p.26
mulina erandis DOFLEIN [p.l&], Chr, pyriformis Lp.15],
Chr.gigantea | p.16], Chr,echinocystus {p.17].

2, Chromatophore urn-shaped, split nearly all the way to the bot-
tom into several slightly spiralling bands. Lyespot present.
Chromulina polvteniata 33.

——

b) Two chromatophores (see also Chromulina stellata, pyrum, and conica

[p.19]).
1. Cells in cross section roundish (circular to broadly oval),

¢) Periplast -coarsely granular, protoplast metabolous, chroma-
tophore saucer-shaped. 14-19 X 6-12 p, Chromulina flavicans 34.

'B) Periplast smooth. -

~ Cells cylindrical, actively metabolous; 7~11 X 4.9 g,
: - .- Chremulina minor 35.

—

. : .~ Cells spherical.

' : ~— Diameter of cell 4-=5 g, MNumber of chromatophores uns
certain., Flagellum not quite 3/4 the length of cell
body (see also Chr. sphaerica BACHMANN, which is about
4 times largery p.15)... Chromulina sphaerica DOTFLEIN 36,

Loty

L2

~ Cells 8-10 p, barely metabolous, Flagellum almost 2 1/2
times longer than cell body, .., Chromulina sphacridia 37,

» Cells ellipsoidal, ametabolous,

= Cclls very minute, about 3 p long, HRumber of chromato-
phores not quite certain (2 or 1 7). Tlagellum at least
as long as cell body, 2 pyrenoids.. Chromulina minuta 38.

~— Cells larger (15 X 10 p), Chromatophores with irregu~
larly undulate margins. ........, Chromulina batalinii 39.

« Cells more cuneiform, pointed at posterior end, Lycspot
present, TIlagellum 1 1/2 tines longer than cell bodyg
2 (?) chromatophores. Anterior end obliquely truncate.
Chromulina obconica 4%

2. Cells in cross section more or less square, 25-36 p long,
‘ Chromulina spectabilis 40,

*) p.l4
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. "3, Cells in cross section quite distinctly oblate, Size = 10-12 p.
. ' Contour in lateral position circular), ... Chromulina rotunda 41,

II, Cells with verrucose periplast.
a) Verrucae solid,

1. Cells globose to transversely sphcr01dal, only one chromato-
phore. :

a) Cells of medium size (15-20 p).

- Anterior end of cell weakly rimmed, Broad beltlike chro-
matophore, Periplast sometimes also not verrucose), Cell
SiZe 15'20 X 15 X 19 pu' LA RN A A B I R A AR ) ChI‘ONU1ina {‘.’,lObOSa ég-

= Anterior end of cell obliquely truncate., Chromatophores

trough-shaped to (nearly) broad semicircular.
Chromulina pascherii 43,

B) Cells relatively large (27-35 p); few minute verrucae,
Chromulina grandis SCHILLER 44,

2, Cells ellipsoidal.

¢) Cells with 1 chromatophore which-is deepiy rimmed, with lo-
' ! bed-margins_.; 2024 X 13-5 p. ..., Chromutina scherffelii 45,

B) Cells with 2 chromatophores in lateral position; margins
undulate, notched, 13 X 9 p. ...40... Chromulina stellata 46

3. Cells more or less pyriform,

a) Anterior end truncate; verrucae sparse.A
’ Chromullna verrucosa ﬁ7.

B) Anterior end rounded off; verrucae joined by delicate costae,
: Chromulina pyrum 48,

4. Cells conical; anterior end broad, not rimmed. Two lateral chro-
MALOPhOTeS. +vvieitrsstvoarassecennnsasssss Chromulina conica 48.

b) Verrucae hollow due to a layer of vacuoles in the ectoplasm, fil-
led with fluid and dissolved during conservation process, Cells
; form a short oval and have 2 pyrenoids. Chromatophore very large
; with wide marginal folds. Size of cells 4-6 p, Chromulina dubia 50.

+ Flagellated cells enclosed in a firm, well-defined, gelatinous matrix

Of- course, the key' just presented can only be provisional, It is
. very likely that the systematics of the collective genus Chromulina will,

at some future time, be rearranged on the basis of entirely different cri-

(periplast smooth). sieuvivsvessosseeceanecsnseesss Chromulina vestita 51,

P« 27
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teria, namely on the structural characteristics of the cyst, A first attempt
in this direction has already been made by CONRAD (1931)., TFor the time being,
the main difficulty of consequently building up on this lies merely in the

fact that the cysts have been. studied only for a limited number (about one

third) of Chromulina species,

Amphichrysis KORSHIKOV, 1929 ' p. 49

Cells solitary, free-swimming, without differentiated periplast; men
tabolous. Four chromatophores and two contractile vacuoles, symmetrically
facing one énother, at the anterior end., A single apical flagellum, Chro-
matophores flanked by leucosin deposits; leucosin granules also between the
chromatopﬂbres at the posterior end of the ceil. Reproduction by loﬁgitun p;SO
dinal cell division. Endogenous formation éf cysts of the usual‘chrysomo~k
nadal type which is preceded, howe&er; by temporary forﬁatioﬁ of a mucuous

protective sheath around the cell body. Holophytic nutrition. Only one

species known: Amphichrysis compressa KORSHIKOV,

-—.-.q---—--—-u.-.----....—.—.-q-«-—.—-.....—--.—a--—.--....—._...—-.-—--—a——-—“-_—......_._.__.._.

Pseudochromulina DOFLEIN, 1923 - p. 51

Cells globose, fairly amoeboid, with finely granular protoplasm. One
flagellum of about the same length as that of.cell body. Yellow chromato-
phore with strong, hemliké rims; without pyrenoid, and without eyesbot. Two
vacuoles at the anterior end, Karyosome in the median portion of cell body,
or closer to the root of the flagellum, Cyst of asymmetrical structure, Con-
tour ovoid; at one end, margin of porus elev&téd into a flange~-like collar

in the shape of a truncate cone; silicified, Only one species known so far:

Pscudochromulina asymmetrica DOFLEIN, .




Pyramidochrysis PASCHER, 1929

Cells ametabololous, rigid, oviform (more or less pyramid~shaped)g
twvo of the three edges are closer together (hence, monosymmetric), All p.52
three edges show slight helical windings, and have the form of a torus or
wing~shaped projection,tapering off towards the apex. One large, bowl-
shaped chromatophore in either lateral or basal position. Two contractile
vcholes; one relatively strong, apical flagellum performing spiralling
" motions. Reproduction by division while the cell is motile; the daughtmf
cells are temporarily kept together by a geldtinous matrix, Cysts, which
a;e,so far, known of one species only, are épherical, have a thick verrucose
wall from which £he contents (protoplast) are liberated. Holophytic nue
trition, Two species:
A, Ldﬁgitudinal ridges winglike projected, smooth.

Pyramidochrysis splendens 1.
itudinal ridges toroidal, granular ,...... Cyramidochrysis modesta 2,

—

Cells naked, without siliceous plates or lorica, of a saccate-tubular
form, without longitudinal tori, smooth, Anterior end truncate, pﬁsterior
‘end pointed., Anterior end with lateral fissure from which a sturdy rhizo-
podium (= axopodium) can be extended which, apparently, takes place only
in response to certain stimuli. One Speciesf |

Wellheimia pfeifferii PASCHER, with the characteristics of this

. genus, Found in polluted, bacteria~infested waters; not a plank-
tonic form, ’

Chrysamoeba KLEBS, 1893

So far, only two species of this genus are known in greater detail,
However, it is very likely that still other forms may be detected. The two

known species differ in some essential aspects (to be discussed in detail later®)

o
o

Translator's note: The detailed descrintion of the 2 species involved
(pp.53~55 of original) is not marked for translation and is, therefore, not
included here.
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thus giving the impression that tﬁey are not that closely related.

The feature common to both these species is that theirxlifc cycle
consists of two, more or less distinctly different, phases: One monadoid,
flagellated state, thé other rhizopodial., However, intermediate phases p. 53
have also been observed, that is, pseudopodia-bearing flagellate forms,

The motile form (flagellated state) shows Chromulina-type charace
teristics: Spherical to ellipscidal in shape, with one apical flagellum and
scveral minute contractile vacuoles which are usually situated in the an-
terior end of the cell, An eyespot is present in one species, but lacking
in the other. There are 1-2 yellow, distinct, chromatophores; leucosin,
oil droplets, - The rhizopodial form has either thick and short or long
and delicate pseudopodia, frequently both at the same time in varying num-
bers. Occasionally, pseudopodia are observed also in the presence of the
flagellum ("mastigamocboid state'), While the two phases arc often distincte
ly different (even in their duration) in one of these species (Chrysamoeba
radians), such a division is, apparently, less pronoﬁnced among the second

form (Chrysamoeba helvetica).

The genus Chrysamoceba may be considercd as the connecting link
between ;he Chromulinales and the Rhizochrysidales, the flagellated state
being completely suppressed among'the latter.

The two species differ as follows:

A, Flagellate cells oviform, 12-i5 b long, 8-10 p wide. Tlagellum longer

than cell body; 1-2 chromatophores, without eyespot., Cysts globose,
smooth~rimmed. (Amoeboid state not characteristic) :

Chrysamoeba radians.

B, Flagellate cells more.or less spherical, 11-13 p in diameter, Flagel~
lum only 3/4 the length of the cell body, with eyespot-and 1 chromato-
phore. Cysts unknown., (imoeboid state not characteristic)

Chrysamoeba helvetica.




Subfamily: Sphaleromantidoideae P55

Cells in optical section always compressed, never circular. One -
apical flagellum, 2 chromatophores, Eyespot present,

Snhaleromantis PASCHER, 1913

Cells discoid, narrow ellipsoidal in cross section, almost cookie-
shaped, also rod-shaped or sigmoid., Contour broad oviform-triangular, with
rounded corners, sometimes almost heart-shaped; also rectangular to trape=-
zoid, or evenly oviform, even spherical. ProtOplastvslightly metabolous or
rigidly fixed, Two platelike chromatophores, often slightly overlapping;

one on each side. Two pulsating vacuoles. Onc-apical flagellum, 2+4 times

the length of the cell body., Large linear-stigma. Cell division undeter=

mined, cysts unknown. Motions consisting of a fast, flickering, irregular p;56

‘staggering and rocking.

List of Sphaleromantis species:

A, Basic form of cells triangular, with broadly rounded corners, or heart-
shaped, In cross section oblate, Found im fresh and brackish waters,
Sphaleromantis ochracea.

B, Cells oviform, posterior end broadly rounded with narrow, sharp, winged
blade running ventrally and dorsally from apex to base. Cross-section
rod~shaped, In brackish water. .......... Sphalercmantis alata CONRAD,

C., Cells circular (without winged costae: surface undulate, in cross section
sigmoid., In brackish water. +..cev.... Sphaleromantis subsalsa CONRAD,

D, Cells rectangular or trapezoid, In fresh water, .
: Sphaleromantis tetragona.
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Subfamily: Kvtochromulinoideae p. 57

Cells tightly surrounded by relatively thick, sometimes lamellated
lorica whose surfacé is often sculptured, leaving a fine opening for the
flagellum at the anterior end (there are only 3 species that show a fine
porus also at the posterior end); lorica may also be calcareous with ante-

rior opening for the flagellum, the posterior portion with sicvelike per-
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forations through which pseudopodia can be extended., Comprising two genera, p.58
to be distinguished as follows:
A, Cell body tightly surrounded by thickewalled lorica having an apical po-

rus for the flagellum (3 species also with a fine basal pored.
Chrysococcus (below),

B. Cell body not tightly surrounded by calecareous lorica, with one anterior
opening for flagellum, nosterior portion with sievelike perforation to
allow for projection of delicate axopoedia. ........ Porochrysis,

s

Chrysococcus KLEBS, 1892

Protoplast surrounded by more or less thick, firm, frequently tight
but often open lorica which is apparently homogenecous, sometimes (parti=-
ally or entirely) lamellated, spherical to oviform, smooth or sculptured,
with anterior opening for the flagellum, The opening may consist of a very
narrow or broad circular porus, or of a tubular projection as the orifice.
Very rarely, a second opening is seen at the basal end of the lorica. The
lorica may be hyaline, but is often brown, sometimes to the point of being
opaque (iron impregnation)., One or two chromatophores, in one species 1-5,
An eyespot has been observed in some (not in all) species, 1~2 contractile
vacuoles at the anterior end. One flagellum, 1-7 times longer. than cell
body. Reproduction by division of protoplast within the lorica, thus for-
ming two daughter protoplasts, one of which escapes through the opening
for the flagellum (Chromulina=-type éwarmers) and secretes a néw 1oric;.

Cysts have not been observed,
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Key for the classification of Chrysococcus species: p;59

A. Lorica smooth,

I. Lorica in most cases of even thickness throughout, perfectly spheri-
cal or ellipsoidal,

a) Lorica with only one opening (for the flagellum).

e e e e T 4,
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1. Chromatophore relatively large, Periplast without sectional
markings of anterior portion,

a) Size of lorica 2~3 p., One chromatophore, Flagellum 6-7

times longer than cell body. .... Chrysococcus punctiformis 1,

B) Size of lorica 8-11 p. Two chromatophores. Flagellum 2-3

times longer than cell body. ....... Chrysococcus rufescens 2

2, Chromatophores small, Anterior portion of periplast with sec-
tional markings. Diameter of lorica about 14 p. Flagellum
twice as long as cell body. +..soes.... Chrysococcus tesselatus

-

Lorica with a second opening in form of a minute porus at the ant-
apical pole, i

1. Margin of the porus for the flagellum annular; smooth, without
VELTUCAC: sesesessrvascocasnssosessssses Chrysococcus porifer 4,

2, Margin of the porus for the flagellum with two minute verrucae,
Chrysococcus minutus 5.

3. Lorica slightly thicker at the flagellated pole, including the
porus which is also slightly elevated. . Chrysococcus hiporus 6.

I1, Lorica basically globose, but with a wartlike protuberance at the
apical POle. teisvrressrasacrsesnincssssssss Chrysococcus umbonatus 7,

B, Lorica sculptured (verrucae, costae, rods or thorns),

I, Lorica globose, of even thickness,

11,

a)

b)

c)

d)

Lorica oviform, of uneven thickness (basal portion thickest);

Surface of lorica covered with minute roundish verrucae which are
connected by a network of fine costae. . Chrysococcus klebsianus 8,

Surface of lorica with short, transversal, '"sausage~shaped," cos=
BACe teerrteosntseccencsvocrssessseseses Chrvsococcus heverlensis 9,

Surface of lorica with short, "radially" projected rodlets.

1. Three to five chromatophores; diameter of lorica 6-8 p. (Very

doubtful whether this species belongs to Chrysococcus.)
Chrysococcus dokidophorus

2, One chromatophore; diameter of lorica 7-15 p. ,
' Chrysococcus radians

Basal end of lorica with two very long, thin sctae. Opening for
the flagellum (in contrast to the other species) elevated into

collar, sievessnesanecstnessssnseesasansse. Chrysococcus bisetus 10,

visib-

ly stratified, surfsce-covered with numerous minute verrucae.

T

Chrysococcus ornatus 11,

o~ —— .
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Subfamily: Lepochromnulinoideae

Cells solitary, free~swimming or sessile, with delicate, loose,
open lorica., One flagellum, but sometimes also a rhizopodium,extended
through the more or less broad opening of the lorica. With or without
eyespot., Colonies are not formed., Reproductioﬁ by longitudinal division,
whereby one daughter c21l remains within the mother lorica, while the

other escapes (swarmer) and secretes a new lorica, or by budding, in which

‘case the base of the daughter cell is attached to the mouth of the mother

lorica, but becomes detached soon afterwards.,

Key for the determination of the genera:

A, Free-swimming forms.

I. Lorica smooth, hyaline, without flangelike collar or annular inspis-
sation lines, ' y

a) Lorica ovi~ or fusiform, or truncate cone~shaped. Protoplast fills
only the lower half of the lorica, veeveeessse. Kephyrion (below)

b) Lorica flask~shaped or saccate, Protoplast attached centrally by
a minute StiPC. sesevivsesssersennesess Chrysococcocystis (p.27)

1T, Lorica with 1.2 flangelike collars or annular inspissation lines;
oval or cap~shaped, yellow or brownish, frequently almost colorless.
Protoplast f£ills the lorica almost completely, .. Stenokalyx (p.28)

B, Sessile forms (not planktonic),

I. Lorica stipitate or without stipe, and without two basal, pronglike
projections holding on to the substratum (filamentous algae). Occasi-
onally tychopotamic. suevevsveecocasessssnsesneseess Lepochromulina,

II, Lorica without stipe, with two pronglike-closing projections riding

on the substratum (filamentous algaed. «esseessseses., Chrysonyxis,

Kephyrion PASCEER, 1913

Protoplast sitting in the bottom half of a delicate, ovoid to spindle~

shaped lorica which is only slightly tapered and broadly truncate at the an-

terior end; the protoplast completecly fills only the lower half of the lo-

rica. One chromatophore, usually parietal, equatorial, ring-shaped, One

p. 66

p. 67
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. terminal flagellum, as long as the lorica or longer, &k theé time of repro-
duction, the daughter cells slowly slip out of thé lorica and secrete, free-
swvimming, their éwn lorica. Cysts?

Very minute, planktonic chrysomonads obtainable only by centrifuga-
- tion; extremely fragile nannoplankters. One species has been newly dis-

covered only recently also in brackish water: Kephvrion petasatum CONRAD
( Be 1gium) .

Key for the classification of Kenhvrion species:

— : :
A, lorica spindle-ghaped, optical section circular, anterior end straight
truncatcﬁ 9 0,0:.‘ LI B B B O B B B I INY B BNE B IR R I Y BN NCC BN N N R IR B R B N B B Ke})l‘l‘v’r]:Crl Sitta l.

. B, Lorica oviform, circular in cross section,
o Lorica

smooth, "I, Anterior end truncate (straight).

. without ) ] ’
costae < a) Flagellum same length as lorica .....ees0... Kephyrion doliolum Z.

-or- tori b) .Flagellum.2-2 1/2 times longer than lorica,
? T 7 : 1
! Kephyrion mastigophorum 3.

II. Anterior end obliquely truncate, flagellum as long as lorica.
' : Kephyrion ovum 4,

Lorica truncate conical, abruptly narrowing in anterior quirter; cross
section ellipsoidal, ...eeveeereevinsnrossesss. Kephyrion cupuliforme 5.

S0 e

One horizontal torus along border between basal and apical portion of
1oricas seeseseasansnsevresstssoessesasvessss Kevhyrion rubri-claustri 6.

0o Lorica B, Lorica with helical markings, describing 1-2 turns,
with . ; . )
costac < I. Helical markings thickly elevated; surface of lorica between these
iy

. elevations quite strongly concave eVt ense Kephyrion snirale
tori, etc, q rongly ave .. . o T ale 7.

IL. Helical markings flat, bandlike, not or only slightly elevated. Sur-
face of lorica between markings little or not concave,

\ Kephyrion mosquense 8.

Chrysococcocystis DOFLEIN, 1923

Protoplast globose or roughly oviform (Chromulina~type), surrounded
by delicate, hyaline, flask-shaped or saccate lorica which it does not fill
completely; with more or less distinct basal stipe, inserted at bottom

‘ of lorica (always ?); cell occupies approximately the center portion of the

p. 68
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lorica, With one abical flagellum; in one species only, this is replaced
by a slender pseudopodium capable of ingesting minute particles of solid
food, One chromatophore, 1-2 apical vacuoles have been observed. Mo eye-
spot.

| One species lives epiphytic on Dinobryon, all other species are

free-swimming,

Key for the classification of Chrysococcocystis species:

A, With one flagellum.

I, Lorica sessile; opening for the flagellum strongly oblique,
.Chrysococcoqystis dinobryonis 4,

LI, Lorica free; opening for the flagellum straight.

a) Lorica oviform, without collar ,...... Chrysococcocystis ovoides 1.

b) Lorlca globose, opening elevated 1nLo truncate-conical collar,
Chrysococcocystis elegans 2.

B, Filamentous pSCUdOpOdlum (instead of flapcllum) lorica nearly globose,
with oblique opening, ..eeeeseeeeeseesse Cﬁgysococcocvstis rhizopodica 3,

Key for the classification of 8tenokalyx species.k p.75

A. Lorica with one distinctly elevated collar.

1. With definite neck between mouth of lorica and edge of collar.
Stenokalyx nmonilifera 1,

—

LI, Collar directly adjacent to mouth of lorica ... Stenokalyx parvul

£
o

B, Lorica with two flangelike or wiaged costae,

I, Colorless cylinder sitting on top of the lorica, the two flangelike
costae forming a ventral groove. ........ Stenokalyx circumvallata 3.

II. Lorica gradually tapered toward anterior end; boLh collars of very
irregular structure,with 1-3 interruptions, not forming longitudinal
groovoo LR BN O N B B R BN BN N BN B SR IF I R R S Y 'Y 1 6§ 8 0 8 ¢ 90 0¢ 90 thno‘\(’Il\’}\ inco[‘lstans _é.

C. Without collar, only with one ring-shaped thick rim,

I, Lorica with distinctly demarcated colorless cylinder,
Stenokalvx eylindrica S.

II. Lorica gradually tapered toward anterior end, . SLbno\alyx densata 6.

*) After Gerlind SCHMID, 1634,
Translator's note: On p.77 of the original, the author added (just before

completion of this velume) one more species (Stenckalvy laticollis) which is
characterized by a particularly long and broad neck, (Not marked forltrans~)
ation,

- e e =

L]




29.

- Subfamily: Cyrtonhoroideac

Members of this subfamily are normally always sessile, However,
it is with good rcason that this group is taken into consideration here,
namely. because individuals having become detached from their stipe, are

occasionally found free-swimming in the water, an observation already re-

ported by several investigators,

Key for the determination of the eencra:

A. Sessile on contractile stipe,

I. Protoplast forms hexagonal prism, flagellum 3 times longer than cell.
With 3~6 peripheral, rather thin, stiff tentaculoids, barely as long
as cell body. Brackish form, ..,.vveveveevesveseseeanesss Pedinella,

11, Protoplast reversed trilaterally pyramidal. Tentaculoids 5-7 times
longer than the flagellum, ..vievescrcsseaseneensnaseesss Cyritophora.

B, Protoplast firmly attached to anterior third of cone-shaped lorica, Ten-
taculoid up to 20 times longer than the very short flagellum,
: -" Palatinella,

et et e S e theat ot

Cyrtophora PASCHER, 1913

Protoplast reversed pyramidal, with three blunt edges; sessile on
contractile stipe, 6-8 tentaculoids arranged in basket fashion, more or
less leaning together, 11/2to 3 times longer than ceil body. The flagel«
lum has about the same length as the tentaculoids. One cup-shaped chroma-

tophore with 2-3 sturdy, parictal lobes extended toward anterior portion

of cell and enclosing a. large cupuliform leucosin globule. Hutrition holo~’

phytic and heterotrophic. Reproduction by longitudinal division during de-
tached, free-swimming state.,

Cyrtophora pedicellata PASCHER, -— Frotoplast 18-22 long,as well
as wide. Tentaculoids 40~60 p, stipe 50-80 p long. (Bohemia, in swamps).

Palatinella LAUTERBORN, 1906

Protoplast hemispherical to prismatic, attached with fine threads

within anterior portion of stipitate, saccate, transversally slightly un~

pP.77

p.78
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dulate lorica. 16-20 tentaculoids projecting from the edge of the anterior
’ their
ce}l portion evenly in basketlike fashion, retaining ﬁ ghape which en-
t
closes a flask-shaped hollow space 2-3 times the length of the protoplast; »
ends capilliform, Ilagellum strikingly short, only 1/3 of the length of
the cell body. Cne cup-shaped chromatophore with large lobes. Several con~

tractile vacuoles in equatorial position., Reproduction by budding within .

the space enclosed by the tentaculoids, Nutrition holophytic and hetero-

_ trophic.
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Familv: Mallomonadaceae . : p. 80

Solitary or colony~forming, mostly planktonic chrysomonads (Chro~
mulinales), Cells tightly surrounded by elastic,or more or less firm,peri-
plast showing verrucose elevations, or siliceous-iptercalations)or external
ornamentation of varying nature; more or less metabolous, or ametabolous,
Protopiast uniflagellate, with 1-2 vacuoles, or with a more or less compli~
catedly structured vacuolar system: One apical vacﬁole‘which is mnoncon~
tractile (aggregate pustule, aggregate vacuole) and, connected with the
latter, several peripheral contractile vacuoles, 1=2 pariétal chromato-
phores; ﬁhotosynthetic reserves in the form of leucosin and o0il droplets,
Reproduction is by longitudinal division, Cysts have been noted for many
species,

The family consists of two groups (subfamilies):

A, Solitary forms (Mallomonadoideae solitariae):

I, Periplast thick, firm, but easily deformable, tightly surrounding the
protoplast,

a) Periplast covered with minute verrucae which are a definite part
of the membrane and are neither calcified nor silicified, 12 |
pulsating vacuoles at anterior end. s...see... Chrysoclena (p.31),
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b) Periplast ornamented with minute insertions in the form of len=
ticular plates of silica., Anterior end of cell with complex va-
cuolar system (consisting of one nonpulsating aggregate vacuolé
and 4-8 contractile vacuoles which discharge their contents in=
£o the former). svveiveeersvosvessnsscansessss Microgplena (p,32)

11, Periplast more or less rigid and quite resistant to deformation, pro=
toplast ecasily detachable, Periplast covered with minute,. imbricate,
siliceous scales, many of which bear more or less long siliceous
SPINES. «ueessnvruroosvacorrsssecnassesnssssssess Mallomonas (p,33)

I1I, Protoplast surrounded by a shield of closely-set, transversally ar-
ranged, siliceous rings, with or without siliceous spines.
~Conradiella (p,39)

B, Colony-forming types (Mallomonadoideae aggregatae):

Colonies spherical, cells hanging radially together, covered by gelati-

nous matrix, Dach cell bears at its anterior end two lateral minute

funnels; long siliceous rods are inserted in each of these projections,
Chrysosphaerella (p.40)

Subfamily 1: Mallomonocideae solitariae

Solitary forms,
Chrvsoslena WISLOUCH, 1914

Cells more or less cylindrical, or oblong oviform, solitary, rela-

tively large; apparently somewhat metabolous, Slightly broadening toward

anterior end, anterior margin straight truncate and slightly rimmed. Tapered

tovard posterior end with short taillike extension, end slightly rounded,
Periplast firm; wall showing verrucuse elevations {nc coccoliths or sili-
ceous plétcs). A single flagellum which is shorter than the cell body.

Two chromatophores, large, parietal, almost completely covering the wall
laterally, except for two hyaline bands. Distinct eyespot in anterior por=
tion of cell. One apical contractile vacuoie. One ldrgc lepcosin granule
in basal position, - Reproduction is by longi£udinal division., Cyst for-
mation has been observed, taking place within wide gelatinous envelope;
thereby, the eyespot and often-also parts of the chromatophores are discar-

ded and gradually disintegrate external to the cyst., Cysts are spherical,

p;81
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with thick, smooth wall and conspicuous, broadened plug., One species:

Chrysoglena verrucosa WISLOUCH, — Cells 30-32 p long, 20-25 p thick, Dia~
meter of cyst 28-38 p, (Russiaj; spring
form; probably oligo- and stenothermal.)

Microglena EHRENBERG, 1838

Cells tightly surrounded by a tough, but elastic, rather thick en-
velope consisting mainly of pectinous substances; its 'surface is ornamented
with numerous lenticular platelets of silica, so that the cells appear fine-
ly dotted. The cell body is approximately cylindrical, ellipsoidal or ovoid,

front. often slightly bulging, base more or less rounded, in cross section

a

A

ly with short, broad collar. One or two chroﬁatOphorcs, large, parietal,

slightly compresscd; metabolous to, limited degree. Anterior end occasional-

saucer-shaped or forming a simple plate, yellowish-brown, often with a tinge
a t . . 3
of green. One or more eyespots ) the anterior end, sometimes dissolved into
minute granuli, The anterior end holds, furthermore, 4~8 pulsating peri-
pheral vacuoles whose contents are emptied through a very narrow canal into
the neighboring, terminal, noncontractile, pyriform vacucle (aggregate pus=
tule), One strong flagellum, tapered toward end, of same length as cell
body., Nucleus distinct, large, broad ellipsoidal or spherical, in central

position., Most cells have a very massive basal leucosin granule in addition

to minute oil droplets dispersed throughout the protoplasm., Reproduction
stages unknown,

with thick brown wall, sometimes (two species) studded with minute apiculi

or beads, Nutrition holophytic, '
Very fragile forms, usually rare and occurring in limited numbers
among other chrysomonads in still, clear, unpolluted water. Rathwoigdow .

swimmers, moving in undulate fashion and turning now and -then about their

longitudinal axis, Seven species are know so far.

Cysts p. 82
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3

Key for the classification of the Microglena'species:

(after W, CONRAD)

A, Anterior end of cells without collar,,,,.......Section 1: Eumicroglena

I, Cells bulging along anterior margin,

a) Only slightly bulging, not "“heart-shaped;" one chromatopﬁore.

Microglena punctifera 1.
b) Marked bulge, "“heart-shaped;" two chromatophores,
Hicroglena cordiformis 2,

II. Cells not bulging at anterior margin.

a) Cell body ellipsoidal,

1. Two chromatophores; (cell not compressed ?)
Microglena australica 3,

2, One chromatophore; cell slightly compressed. .
: Microglena elliptica 4.

b) Cell body oviform.

1, Posterior end broader than anterior end (without compression ?);
‘two chromatophores. sieveveseseeessns. Microglena subplobosa S.

2, Anterior end breader than posterior end (strongly compressed);
one chromatophore. .evvevevreereeesnnersesse Microglena ovum 6,

B, Cells with collar at anterior endeeseeecee...Section 2: Pseudomicrogléna

Cell body eylindrical, rounded at the ends, .,. Microglena gracillima 7.
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Mallomonas PERTY, 1852 - p. 84

In most cases relatively large (rarely small) monads of various
shapes, Cells in general longer than broad, that is, more or less oblong-
ellipsoidal, cylindrical, fusiform, ovi- or pyriform; rarely club- or flask- p,85
shaped; spherical or even transversally elliptical forms have also been

observed. In a few species, the posterior end is taillike extended.
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mallomonars o p.88.

and suberoups (after CONRAD);

Group I: Calyptroideac.

Scales conical, circular, with one spine extending from the tip
of the conc, ‘
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Group IT: Scutellatae.

Scales platelike, flat or saucer~shaped; spines excentrically af-
fixed to outer surface of scale.

i}

Subgroup 1: Triangulares = scales triangular,
Subgroup 2: Quadratae

Subgroup 3: Ellipticae

scales quadrangular.

[}

scales ellipsoidal or oviform. '

scales circular, discoid,"

il

Subgroup 4: Discoideae

Key for the classification of Mallomonas species (after CONRAD): - p. 89

Scales conical, circular, with one spine extending from the tip of the
Cone "~U..l..'l..'...‘.l‘l"lll‘...l‘d.lQ‘.'. Ca:lyptrOideae"-(Gl.oup'I)_

AT

Cells spherical, with 2 chromatophores ......seess.ss0. Mallomonas globosa 1.

Scales fumbmm platellke, flat or sllghtly indented like a watch 01&53,-' |
Scutol]atae (Group II) ta ‘.-~’7"w

A. Scales triangular {....;...i;%.....;»....... Triénoulares (subgroun 1)

Scales minute, interspaced, with 6~ 8 spines at anterior end; cells fusi-
form, with 2 chromatophorés veesveesevessnevsanes ‘\Tallomonae akrokomoo 2.

e s i s b gt e

B, Scales quadrangular.........;......m....;....r. Quadratae. (subgroup 2)'
= Cells with only one kind of scales, N
1. Scales exactly rhombic (occasionally very broad).

a) Scales firm, strong, concave/convex, often with rounded corners
and slightly curved crests, Cells ellipsoidal, w1thout spines
or thorns, .
- Cells without collar, scales shaped like arrowhead,
.- Mallomonas allorgei 3.

- Cells with collar formed by modified scales; rest of scales kitelike |
rhomboid., Cells 30-38 X 16-18 p. ... Mallomonas lychenensis 3a.

= Cells with collar; shape of scales unknown,
Mallomonas majorensis 3b,

b) Scales different.

~ Without thorns or spines.

a) Cells ellipsoidal, very broadly rounded at both ends. Scalcs
only slightly projecting., Opening for flagellum drawn out
to form simple collar, rather wide, One chromatophore,

Mallomonas playfairii 4.

B) Cells ellipsoidal to subovoid, anterior end only very little .
tapered, collar not very distinct., Free edges of scales pre-
jecting; 2 chromatopheres., ........ Mallomonas elliptica 3,
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y) Cells fusiform to oblong oviform, without collar; one chro-
matophore: tuuevrvevssesrveereasasessees Mallomonas tenuis 5a.

- With thorns only,
a) Thorns at both ends,

- Cells fusiform, 2 chromatophores,Mallomonas pulcherrima 6.

= Cells ellipsoidal, 1 chromatophore.Mallomonas penevensis 7.

B) Thorns only at posterior end,

~» Cells cylindrical to cone-shaped; 2 chromatophores.,
‘ Mallomonas nannoplankton

- Cells ellipsoidal, 1 chromatophore..;Hallomonas dentata

y) Thorns only at anterior end.

= Cells ellipsoidal, with a ring of thorns around the ope-
ning for the flagellum,.........,.;Mallomonas gracillima 10.

~ With spines only,

a) Cells broader than long, ellipsoidal,..,..Mallomonas lata 11.

B) Cells longer than broad.
~ Spines distributed over the entire cell

— Spines irregularly bent (undulate or zigzagging). Cells p,90
fusiform, with 2 chromatophores,,,Mallomonas hirsuta 12,

~ Spines formed differently.

— Chromatophore greatly reduced, discoid; cells ellip-
soidal, «iiiiieiriinieaneeees.. Mallomonas pallida 13,

- Chromatophore normal [not reduced]; cells ellip-~
soidal, siiiviieeereisesnssses Mallomonas fresenii 14.

- Spines only at both ends, forming a circle; with hodular
thickenings at their base, .Cells approximately cyline
dricals seivesseserrsnvesansaeiess Mallomonas splendens 15,

- Spines only at posterior end, or on the posterior por-
tion of the cell., Cells cylindrical, with 2 chromato=-
phores.

=~ Spines forked or denticulate, Cells 24 p long,
' Mallomonas spinifera 16.

-~ Spines plain, cells 11-16 p long.
Mallomonas bacterium 17.

= In addition to spines, thorns also present,

Thorns at both ends, spines distributed over the entire sur-
face of the cell. ..vivieevvvvverensaans, Hallomonas aculeata 18,
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2. Seales in the form of a kitelike rhomboid (2 isosceles triangles
with common base but of unequal height).

a) Spines on posterior half of cell; ecells eylindrical~ellip~
soidal, with 2 chromatophores. ........... Mallomonas producta 19.

b) Spines only at posterior pole, ecells oviform, broadening at an-
terior end, 1 chromatophore. ........... Mallomonas lilloltnsis 20.

« Cells bear two kinds of seales (rhomboid as well as roughly eireular).
Mallomonas mesolepis 21.

_-Cells with two kinds of scales (broadly rhomboid as well penta- to
hexagonal, the latter espeeially at the posterior end of the ecll,
‘Ma'll.omonas analiea 21a.

C. Secales elliptic or OVifOIm vvsoeveveeesresenssrs Ellipticae (subgroup 3)

1. Seales in the form of a wateh glass (eonecave toward outside). Cells
considerably lengthened, ending in a long dentieulate tail, Two
chromatophoresS: vieivevsvereverasssessecessss Mallomonas insignis 22.

2, Seales formed differently, -
a) Without .thorns or spines,

» Scales with thornlike hump; cells almost eylindrieal, without
COLIAT, sveveseonrnenananseenncessces: Nallomonas spinulosa 23.

- Seales different; cells with eollar.

a) Collar high and broad; cells broad ellipsoidal,
Mallomonas valkanoviana 24,

B) Collar short and narrow; eells fusiform,
Mallomonas heverlensis 25,

b) With thorns only (at anterior end). Two chromatophores with
pyrenoids; eells oviform, posterior end extended,
Mallomonas pyriformis 26,

-

e) With spines only,

- Spines denticulate (1-3 teeth near tip, or several teecth in
a row).

a) Two ehromatophores,
« Sealds ‘elliptie, without markings,
~ Cells cllipsoidalivevvseseees.. Mallomonas longiseta 27,

~- Cells oviform, tapecred toward posterior end or exten-
ded. L I I I N S R I RS R A I I A W] I'Ia].]olnonas Cﬁndﬂta 28.

o

- Scales oviform, dotted markings V-shaped. Cells more or
less ellipsoidal. vvveesesesensss. Mallomonas aearcides 29,

p. 9]
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One chromatophore.

Scales platelike with V~shaped markings. Cells more or
less ellipsoidal. s.¢.eeseeveeeeess. Mallomonas intermedia 30.

- Spines plain (not denticulate; M, acaroides [29] occasionally
has spines without tecth), ~

o)

B)

b)

Spines at the posterior end.

- One chromatophore. Cells oviform, tapered toward anterior
end. LR R I R R A U I R AR A B B AL B ] I\jallomonas -taxandria@ _3‘}_.0

= One chromatophore, with deep longitudinal fissure., Cells
reversed oviform; posterior end with 1-3 rather short
straight spines, in the direction of the longitudinal axis.
Eyespot. vaeeavevesvsasnenssseaesenss Mallomonas umbrina 32a.

- Without chromatophore. Cells subcylindrical.
Mallomonas apochromatica 32,

Spincs at anterior end or on anterior half of cell; 2 chro-

matophores. A

- Scales greatly standig up £rom anterior portion of cell
[~ } 2 P

. body. Cells narrow oviform. ......Mdllomonas tonsurata

e

cales lying cvenly flat on cell body; Cells broad
ellipsoidal, s evveveeneveevansesass Mallomonas pulehra

.

Spines at both ends only,

- Cells 6-8 times longer than broad, cylindrical; scales
polygonal«elliptic or polygonal-oviform. Spines slightly
bent and obliquely raised. ..... Mallomonas cylindracea 35.

- Cells twice as long as wide, approximately ellipsoidalj
scales elliptic, Spines solid, straight, pointed exacte
ly in the direction of the longitudinal axis.

Mallomones salina

(¥

6.

|

Spines distributed over the entire cell, in some cases with
the exception of the basal calotte.

- Opening for the flagellum surrounded by a collar formed
by modified scales, standing upright, and having dotted
markings, Cells broad ellipsoidal. Mallomonas coronata-37.

~ Without collar.

~ Cells very narrow cllipsoidal., Nearly all spines poin- .
ting obliquely to fyont; scales (missing from the
posterior quarter of the cell) elliptic, not dotted,
with V-shaped markings. ........ Mallomonas eloncata 38.

-~ Cells oviform., Scales oviform, projecting, dotted at
anterior end which bears the spine.

-~ [p.t.o.]



38,

. . ~ Basal calotte without spincs and scales. Cells short,

posterior cnd broadly rounded, then conical and tapered’
to a point at anterior end. ......s.... Mallomonas ovum 39

L
O

~ Basal calotte with spines and scales, Cells elongated,
anterior end not pointed. ...,...... Mallomonas horrida 40.

- D, Scales discoid, circulariiisesesvecssesresessssDiscoideae (subgroup 4)

1. Without spines or thorns; A broad apical collar of upright plate-
lets, Scales large (very broad elliptic), Cells broad elliptic, Two
chromatophoresS. «ueeeerecrnsssesversecoessas. Mallomonas sphagnalis 41.

2, Thorns only (at anterior end), Cells fusiform, extended so as to
form fine, acicular tail, 2 chromatophores.Mallomonas paucispinosa 42,

3. With spines only.

a) Scales not imbricated. Spines at the anterior end, smooth, not
very numerous, pointing in all directions, Cells oviform, an-
terior end pointed, )

pP. 92

« Cells 26=40 X 15-25 [ vevsvrewnneessesss Mallomonas pascherii 43.-

- Cells 14"20 X 7"12 }—Lo ¢t et e s P IIREOLOEITTORORE DTS I’Iallomonas minima _ll'_é.

b) Scales imbricated.

. 4 - Spines at the very beginning or on the anterior portion of the

cell only,

a) Apical hump; with several radially arranged spines (reminis-
cent of the ribs of an umbrella). ........ Mallomonas curta 45.

B) Vithout apical hump, Spines radially arranged around ante-
rior half of cell body. «.uevevevvss.,. Mallomonas helvetica 46.

- Spines at the very end or on the posterior half of cell only,

a) Spines forked, Cells flask«shaped; .2 chromatephores,
: Mal lomonas clavata 47,

B) Spines with 2-3 triangular teeth (at their ends), facing in
two directions; cover basal half of cell only. Cells ellip-
soidal; one chromatophore. ,.........Mallomonas reeuwykiana 48,

= Spines at both ends, Two chromatophores,

o) Spines at anterior end radially arranged (like umbrella ribs),
at posterior end more or less obliquely pointing backwards.
Cells narrow, approximately cylindrical.Mallomonas litomesa 49,

B) Spines at anterior end in different position. Depending upen
their position, spines pointing either forward or backward.
Cells broad fusiform. ...veieeesesee.. Mallomonas teilingii 50.
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- Spines distributed over entire cell,
o) Spines denticulate at their ends,

» Scalss arranged in transversal rows; cells oviform,
tapared toward anterior end, ,.,....... Mallomonas dubia 51. -

- Scales in spirals; cells club-shaped.
Mallomonas fastigata 52.

B) Spines plain, pointing backwards.

~ Contour of cell reminiscent of tennis racket;
¥Mallomonas rhopaloides 53,

- Cells ellipsoidal, posterior end .sometimes extended.
Mallomonas mirabilis 54.

4, In addition to spines also .thorns, the former distributed over the p.93
entire cell, the latter around opening for the flagellum.

a) Cells narrow ellipsoidal; spines pointing in all directions, and
slightly curved backwardS, .eaceecssssccnons Mallomonas elezans 353.

b) Cells broader; spines rather short, pointing in all directions.,
Mallomonas_radiata 56.
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Conradiclla PASCHER, 1925 _ C p.120

(Syn, Mallomonas etc.)

Cells medium to large, more or less cylindrical to slightiy elon-
gated oviform, both ends rounded off, or occasionally drawn out to a basal
point; dorséventrally slightly compressed, with an armor "of transversally
arranged annuli, The latter are more Or less equally wide, completely
closed, delicate and flexiblej those surrounding the median portion of the
cell are cylindrical, those at the poles are correspondingly curved, not
directly covering the protoplast, but lying on a thin gelatinous film sur-
rounding the protoplast. & narrow porus from which the flagellum projects
at the anterior end., Armor consists of silica, Numerous>short setae are
sitting on the annuli (with the exception of the first and last polar an~

nuli; sometimes also few setae either at the anterior or the posterior ecnd, \

or completely absent, One flagellum of about the same. length as the cell body,

pmpe




111, Setae missing completely: Armor bare and smooth,Conradiella circulata &

40,

two lafge parietal chromatophores, a large nucleus, Larger leucosin gra-
nules in the basal portion of the cell, accompanied by smaller leucosin
granules, and often also by fat or oil -droplets showing just a tinge of
yellow, Numerous contractile vacuoles, some in basal, others more in an-
terior position, together perhaps forming a system, An eyespot has been
reported for one species. Cyst fomation observed in one species.

There exists a close relationship with Mallomonas, the difference
being that the rows of scales are, here, replaced by annuli; conceivably,
the annuli may have been formed by fusiOq of formerly>separated scales,

So far, four species are known of this genus, forming, in a sense, a series.

Found in fresh and brackish waters.

I, All annuli with numerous short, slightly raised setae, pointing back- p. 121

wards, Anterior calotte large, quite broad, 'bare;" posterior calotte
short, pointed, also "bare, . .veeeeerersrsssssneese Conradiclla calva 1,

11, Setae only in limited numbers, not formed on all annuli,

a) Setae (3-5) at the anterior end only, annuli (about 15) narrow.
Conradiella eracilis 2.

b) Setac at posterior end only, annuli (about 6-8) wide.
) Conradiella pascherii 3.
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Subfamily 2: Mallomonoideae agerceata p. 122

Colony~forming mallomonads, =~ Only one genus:

Chrysosphaerella LAUTERBORN, 1896

Cells with their narrover basal ends radially united in spherical
colonies kept together by a gelatinous matrix containing numerous, minute
plates of silica, Cells ovi- to pyriform, each with a well differentiated
periplast which bears at the anterior enq of the cell two symmetrically

placed, vase-shaped projections; a long, straight,cylindrical siliceous rod
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with bidentate ends is movably inserted in each of the projections, thus
radially surrounding the c;lony. Two chromatophores, in lateral and pag
rietal position, Two (?) eyespots (G.M,SMITH, 1933, mentions onlx one),
Several vacuoles; nucleus in central posiﬁiéﬁ; Nutrition holophytic., Cell.
division and cyst formation not observed. One species:

éhrysosphaerella longispina LAUTERBORN, — Cells up to 15 p long,
and up to 9 p wide. Diameter of colony = up to 250 p. Flagellum about

11/2 times as long as cell body, ~— In stagnant waters (ponds, ‘dead tribu-
taries) with rich plant life; also as plankters in Europe and North America.

Order 2: Isochrysidales ) p. 123

Chrysomonads with two apical flagella of equal length, and in most
cases with 2 (rarely only 1,or 8 and more) yellowish-brown chrométoPhoresﬂ
Periplast undifferentiated, or with a more or less high degree of différ-
entiation. A relatively small group of free-living or sessile organisms;
The free~living species are either unicellular,-naked, or éurrounded by a
cellular envelope (with siliceous scales, or calcaréoué-blateleté), but.they
may also be united in colonies. The sessile forms are enclosed by a lori-
ca with(or'without stipe,

The parallel series to the Isochrysidales consists of the similarly
flagellated Volvocales among the Chlamydomonas (green alg;e). However, in
contrast to the latter group,: the Isochrysidales consist of fewer families:

The order of the Isochrysidales consists of three families accor-
ding to the structure of the cellular envelope (periplast).

Outline of the families belonging to the Isochrysidales:

A. Cells without differentiated periplast,

Family 1: Syncryptaceae (Isochrysidaceae).

Cells naked or within lorica, with simple system of vacuoles.
Solitary or in colonies, free-swimming or se3311e.

B, Cells with differentiated periplast,

Family 2: Synuraceae (Euhymenomonadaceae).

The cellular envelope consists (investigated so far: Synura)
of siliceous scales with or without bristles, If such scales
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are not known (as in Chlorodesmus), differentiation of ‘the
periplast is seen in the form of minute hormns. Cells united
in colonies,

Coccolithophoridae (Coccolithineae),

The cellular envelope consists of a gelatinous matrix which
is covered with calcareous platelets, or of a calcareous shell
with or without coccoliths. Solitary forms.

Family: Syncryptaceae (Isochrysidaceae)

Cells naked or within lorica, with simple system of vacuolesy soli-

\

tary or in colonies, free-swimming or sessile,

The family of the Syncryptaceae consists of the following subfami=

lies, tribes, and genera:

Subfamily 1: Cells WithoUt loTSica svesesssesreecoesssess Isochrysidoideae.

Subfamily 2:

a) Solitary forms, free-swimming. ,... Iribe: Chrysidalideae.
1 genus: Chrysidalis (p,43),

b) Cells united in colonies, free-swimming,
Tribe: Isochrysideae,

1. Cells reversed oviform; radially united in solidly
packed colonies which are surrounded by a gelatinous
envelope; rodlets of silica are embedded in the latter.

a) Cells with 2 chromatophores; basal ends of cells not
elongated, Spherical colony measures 20-70 p.

Genus: Syncrypta

B) Cells with numerous (8 or more) chromatophores; ba=
sal ends of cells extensively elongated. Spherical
colony measures 100-140 p,

Genus: Pseudosyncrypta

2, Pillow-shaped cells arranged in a peripheral layer, thus
forming a globose (allegedly hollow) colony measuring
3070 p. (1 or 2 chromatophores ?)

Genus: Tessella

Cells with delicate, usually stipitate lorica attached to sub-
stratum; not planktonic. .eeeveeesesess. Lepisochrysidoideae.

With the genera: Derepyxis, Stvlochrysallis (p.44), Stylotheca

(the latter epiplanktonic),

p. 124




Subfamily: Isochrysidoideae
Cells naked, without lorica.

Tribe: Chrysidalideae

Solitary unicellular forms, never in colonies, So far, one genus

is known: Chrysidalis SCHILLER, 1929,

Cells solitary, planktonic, naked; in lateral view broad oval, in
cross section circular or roundish oval, The median line of the anterior
and posterior poles, across the flagellar base, more or less grooved or
rimmed, Periplast thin, two slender flagella of equal length (twice the
length of the cell.body). Two chromatOphore§, yellow, saucer~shaped, al-
ways opposite one another, not touching,so that a lighter-colored plasmatic
zone remains between them, including the shallow indentations, Eyespot abe
sent., Reproduétion is by longitudinal division,

)

The number of the naked Isochrysidales seems to be limited.
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Pseudosyncrypta KISSELEW, 1931, ' p. 126

Free-swimming colonies similar in structure as those described for
Syncrypta but much larger; spherical, with minute rodlets embedded in the
appafently unstructured gelatinous envelope, Individual cells reversed ovi-
form, broad, anterior end rounded; the attenuated basal ends are elongated
and poinf to the colonial center where they are all united, Chromatopho-
res numerous (8 or more), discoid, yellowish-brown, An eyespot is lacking;

Two apical flagella of equal length., Two or more contractile vacuoles in

the posterior end of the protoplast. Only species: Pseudosyncrypta volvox

KISSELEW,
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Epiplanktonic forms: p. 127

Stylochrysallis STEIN, 1878

Protoplast tightly surrounded by a very delicate lorica with a
long gelatinous stalk which broadens at its base into a diffuse discoid
pedicle; The cells are elliptic to almost spherical, two parietal trough-~
shaped chromatophores; an eyespot is lacking, One contractile vacuole in .
basal position, The flagella are twice as long as the cell body; Nugri— - 128

tion is holophytic.

StyloéHrysallis parasitica STEIN., «- Lorica (without the gelati-

nous stipe) 9-11 p 1ong;

‘ N

*) Translator's note: Due to the fact that pp. 123 and 126 of the origi~_¢§
nal German text had been added to the end (which could not have been anti-
cipated since many pages were not submitted for translation), the trans-
lation for the pages mentioned had to be inserted later (pp.41-44) and pa-
gination from here to the end of the translation had to be changed. Unfor-
tunately, this page (44) could not be filled completely,
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Family: Synuraceae p:129

(Euhymenomonadaceae)

So far, only colony-forming genera are known®*., The colonies are
free:floéting, spherical or oblongngoid; the cells of one genus are uni-
ted iﬁ unbranched filaments. Periplast differentiated, covered (presently
confirmed only for Synura) with scales which may or may not bear bristles,
A, Colonies mostly spherical (less frequently oblong-ovoid).

I, Cells without eyespot, with 2 chromatophores. Periplasﬁ covered

with scales which may or may not bear longer or shorter bristles,
Synura (below)

II: Cells with eyespot, one curved chromatophore (?); surface smooth,
Pseudosynura (p. 46)

B. Colonies filamentous, Cells approximately triangulat with broad, inden-
- ted baSEQ witl] bristleSO @ 8 P E 8N OTEO 4N SN0 LSO SO0 C]‘.llorOdesmuS (p°.47>)

Key for the classification of Synura species: o b

A. Cells oblong club-shaped, anterior end rounded, strongly tapered toward
posterior pole. 42-47 X 6.5-10 p. ' Colonies not dense, Anterior end
bearing a few short thorns., Structure of scales unknown.

Synura adamsii (8)

B. Cells fusi- or cuneiform, very slender, anterior pole truncate, Cells
absolutely smooth, Length of cells 45 p, greatest width 5-8 p, at a-
pex 2,53 p. Diameter of colonies 70-140 p. Structure of scales un-
KNOWIN. 4ovssessotsnscsanssscaseessasessssseeseses Synura australiensis (9)

C, Cells reversed oviform, with more or less elongated posterior'end; an-
terior pole broadly rounded, 20-40 X 8~17 p, or more or less spheri-
cal, Colonies more or less dense. Periplast covered with scales, struc-

ture of latter known; with or without thorms. .,.. Synura uvella (1)
4 sphagnicola (2)

spinosa (3)

echinulata (4)

bioretii (3)

petersenii (6)

glabra (7)

*) The genus Hymenomonas (for a long time considered as the prototype
for the Hymenomonadaceae) has meanwhile been identified as a member of the
Coccolithophoridales; hence, ‘it no longer belongs to the family of "“Euhy-
menomonadaceae" so that, perhaps, this name should also be eliminated from
the nomenclature to avoid errors.
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. ‘ L. Scales all with one thorn in anterior position; without median dor=~.

Sa]- f01do oonn-oon-ooo‘o-otooooc-ooo..ooo.oooolococooo-'to--ca.o-oo 21

- Scales without (rarely with) thorn; with dorsal fold (median, ellip=-

tiC. ocl"nono.voonoo.ounooaooveocoon'..oo-oo--ot'---ooi-n.oo..oo 6.

2. Scales evenly elliptic or slightly ovoid..vesieeeseesorocscecsneos 3o

- Scales shaped differently ve.eeeeeeasosoosorsenssssvasosnssscsess b

3. Scales elliptic, margin evenly thickened to fnrm annular rim; attached
to periplast with their basal ends only.
Synura (skadovskiella) sphagnicola (2)

' Scales elliptic to ovoid, entirély homogeneous ... Synura_bioretii (5)

4, Scales at anterior end very sturdily constructed, hocklike, with very
thick transversally striped margin, and with a usually short, hollow,

5. Scales at anterior end with large roundish frontal lobe; thicker rim
only.at. posterior, not at anterior, margin of scale; long thorn run-
ning straight along surface of scale. .esseeeesssso. Synura spinosa (3)

. - Scales at anterior end rather small, with poorly developed,. obtuse-
angled, frontal lobe, Thorn short, rod-shaped, bent sideways.
' Synura echinulata (4)

6. Scales elliptic, about twice as long as wide, with distinct marginal
rims, and with a pronounced narrow-elliptic dorsal fold.
Synura petersenii (6)
N " (S,uvella auct,).
-~ Scales irregular elliptic, broad elliptic, anterior end obliquely
rounded, Marginal rim and median dorsal fold less pronounced,
Synura glabra (7)
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Pseudosynura KISSELEW, 1931 : p. 146

Colonies free-floating (of the Synura-type); cells with smooth pe-n-
riplast, reversed ovi~ or pyriform; markedly prolonged., Two flagella of Do 147
equal 1ength.l One curved chromatophore (sometimes giving the impression

that two chromatophores exist). One distinct eyespot at anterior end. One

species: :
‘ Pseudosynura urogleniformis KISSELEW, -~ With the characteristics

just described, The markedly prolonged cells are up to 45 p long; The fla-"

gella are apparently about half as long as the cell body.
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Euplanktonic form (Russia, Old-Peterhof; among plankton of the so-
called "Cristatella~Pond," June 1925).

The species (that is, the genus) differs from Synura mainly in having
an eyespot and one curved chromatophore; Unfortunately, a detailed descrip~
tion of the structure of the periplaét is not available; it remains to be.
-seen whether it is also covered with scales, as in Synura (see also Synurop-
sis_danub, SCHILL. ).,

Chlorodesmus PHILIPPS, 1882

Cells united in unbranched filaments, one end attached to substra-
tum; cells are triangular-conicalj sides, base and front rimmed (the base
more, the sides slightly); 11/2 - 2 times higher than wide, the cells are
adjoined to one another at. their broad bases so ‘that a biseriate filament
is formed, The tightly.fitted wall is covered with short bristles. The
two chromatophores are in lateral and parietal positioﬁ; No' eyespot,- Pul-
sating vacuoles at basal end, At the anterior end one apical "triangulaxr"
vacuole; communicating to the outside. Two flagella of the same length as
the cell body: The only species:

Chlorodesmus hispidus PHILLIPS (syn; Phillipsiella hispida PHIL,,

LEMM, ), = Dimensions not reported. England; Black Forest, Germany,
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Family: Coccolithophoridae (LOHMANN) : S p;148
(Coccolithineae KAMPTNER)

WUnicellular and solitary chrysomonads, primérily with radially
symmetric  cell body, Protoplast surrounded either by gelatinous envelope
in which numerous calcareous platelets are embedded; or by a calcareous lo-
rica with or without coccoliths., Normally with two flagella of equal
length; but there are also a few forms which;'probaﬁly, are without fla-
gellum; Two yellowish-brown, saucer-shaped, large chromatophores without .

pyrenoids:' Colorless cells doubtful,” Food reserves accumulate as fat (oil)
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and leucosin, Nutrition holophytic; Only asexual reproduction known, ei=

ther by ordinary cell division during motile or resting stages, or by di=-
vision of the protoplast inside the wall, certainly forming 2; but probably
also 4, 8; or 16 daughter cells (spores) which are then liberated by fragmenta-
tion of the wall, or escape through the circular pore-opening at the fla-

gellar pole, Palmella stages and cysts have not been reported." (SCHILLER,
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The only freshwater forms, so far reliably identified as members p. 149

of this family are the two genera Acanthoica and Hymenomonas (together

with 3 species); Pontosphaera must.be considered as doubtful, These be-
long to two different groups of coccolitﬁoPhores:

Group 1: Coccoliths not perforated (= discoliths); or a homogene;
ous lorica may take their place, Cellular envelope covered withAhump-;

disk~, bowl-, or cup-shaped coccoliths; with or without porenopening: With

the genera Acanthoica and Pontosphaera.

Group 2: Coccoliths perforated (= tremaliths), annular or discoid,
With the genus Hymenomonas; . -

The exact systematic classification of the species concerned ~-
based on the system designed by KAMPTNER & SCHILLER, nomenclaturally adjus-
ted in accordance with our way of grouping —is as follows:

Family: Coccolithophoridae LOHMANN

Subfamily: Syrécosphaeroideae (in the sense of KAMPTNER's "fam;Sy- .
racosphaeraceae™ but not his subfamily by the same name).

Tribe: Acanthoiceae p. 150
Genus: Acanthoica

Tribe: Pontosphaereae

Genus: Pontosphaera

Subfamily: Thbrachphaeroidgaé (in the sense of SCHILLER's “fam;
Thoracosphaeraceae" but not of KAMPTNER's subfamily by
the same nane).

..............
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Acanthoica LOHMANN, 1912
Cell body approximafely spherical or oval; coccoliths form more
or less flat to hemispherical protuberances which are crowned either with
another smaller hump,or a rodlet, or a long calcareous spine. The cocco~
liths are .loosely or densely arranged, and sometimes even intergrown:with
one another, Two chromatophores, If observed, two flagella of conspicu-
ous length; Mode of reproduction unknown, Two fnﬁshwater,apegies;

I, All coccoliths with a small, blunt; cylindrical protuberance;
' Acanthoica ornata 1.

11, The coccoliths around the flagellar porus (6-8) each bear a calcareous
spine instead of the protuberance ............. Acanthoica schillerii 2.
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Hymenomonas STEIN, 1878 ‘ P. 152

The solifary free-swimming cells vary greatly ip form: Ellipsoidai
to cylindrical, more or less rounded off; anterior end usually slightly in-
dented, heart-shaped; tightly surrounded by thick; soft, pliable, more or .
less reddishfbrown enve10pe; Protoplast within en&eloPe more or less meta-
bolous, Numerous annular coccoliths are embedded in the gelatinous cellu-
lar envelope., Two flagella 6f equal leﬁgth; two chromatoPLofes, one or
more contractile vacuoles at the anterior end, Cell division during mqﬁiie
as well as during immobile (after the flagella have disappeared) stage. Re-

production by formation of 4 statospores per cell, Resting stages in the

form of cysts without porus.

One species (Hymenomonas roseola STEIN), the only one thoroughly

known so far, =
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Appendix (re., Coccolithophoridae): : ) p. 153

SCHILLER (1930) placed the following two forms among the doubtful

freshwater species:
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Pontosphaera (?) stagnicola CHODAT & ROSILLO. ~ Cells vary greatly

in- shape (spﬁéfﬁéal;‘ovierm, ellipsoidal, or irregular with protruding
humps);. si;e‘;.iﬁ;ZO”p;‘:Coccoliths allegedly always lying on the gelati;
nous enveIOpe; narrow; oval (2;5 X1 p); with distinctly indented center,
but indentation broader than deep. Two or one (?) yellow chromatOphore(s)i
"The authors observed one flagellum," which is doubiful since the cocco-
lithic forms (except for those without flagella) always have 2 flagellé

of equal length; however, these are very fragile; Reproduction reportedly

by total cell division,
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Order 3: Ochromonadales : p. 154

Chrysomonads with two apical flagella of umequal length, the longer

one being referred to as the primary; the shorter one as the secondary;
flagellum®*, The forms may be solitary or colonial, free-swimming or ses- Pe 155
sile, naked or surrounded by a delicate lorica, Cells of species with chro:
matophores have an undifferentiated periplast;' Chromatophores 1-2, develop-
ment varying; with or without eyespot., Few contractile vacuoles in the an:
terior, median, or posterior portion of a cell; -

The Ochromonadales are, in their development, definitely equal to
the levels of organization observed among the other two groups of chryso-
monads (Chromulinales and Isochrysidales), that is, they consistof more pri:
mitive forms without differentiated periplast and with a simple system of
vacuoles, as well as (taking Physomonas also into consideration here) "higher"

forms, namely those with differentiated periplast and a complex system of

vacuoles,

%) Anomalies are sometimes observed, e.g., forms with 3 flagella (one pri~-
mary and two secondary flagella), or with 1 flagellum only (primary), In the
latter case, these may be individuals immediately after division so that the
secondary flagellum has not yet been developed (the primary flagellum grows
faster anyway), or genuine anomalies, perhaps even variations for some reason,

TETIORE IR
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‘ - Within the order of the Ochromonadales:; the free.-'-.swimming unicel~
lular forms are represented mainly by one genus (Ochromonas) consisting,
however, 6f numerous species, but, to a greater part, the forms are uni-
cellular and sessile; or form colonies which may be free-floating or sessile,

Special mention among the free-swimming unicellular forms deserves,

furthermore, the peculiar and apparently very rare genus Didymochrysis

PASCHER, a diploid Ochromonas variance.
Among the Ochromonadales there are also some parallel forms to the
Chromulinales and, in part, also to the Isochrysidales, e.g;, Ochromonas -

Chromulina--Chrysidalis, Pseudokephyrion——Kephyrion.

The free-swimming forms of the Ochromonadales include also some
very important euplanktohic inhabitants of large and small lakes (e:g;;

Uroglena, Dinobryon), as well as of ponds, swamps, marshes, and also of

brackish waters. Accidental plankters are a frequent'occurrence because
the sessile organisms of this order are quite numerous in small bodies of
water, e;g;.among potamoplankton;

Just as in the group of the Chromulinales achromatic forms may de~
velop and, in fact, have developed due to reduction and, finally, loss of
the chrématOphores as well as due to the conversion to a totally heterotro-
phic nufrition, so may the same process have taken place also among certain
members of the Ochromonadales, When discussing the Ochromonas, it will be
pointed out especially* that the Monas species are to be looked upon és
Ochromonas that have become achromatic.because they no longer have chroma-
tophores; but it can be taken for granted that the other members of the

Monadaceae are also descendants of the chrysomonads; KORSHIKOV has estab-

. *) Translator's note: The paragraph referred to (original p. 158, top)

has not been marked for translation,

p. 156
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lished that Physomonas STOKES, not featuring chromatophores and being, there~
fore, eoloriless, must also be considered as an apochromatic and apoplastid
it .

ochromonad, all the moxre so asAhas the same type of flagella. Accordingly,

G.M, SMITH (1933) in his treatise "The fresh-water algae of the United

States" places a Physomonadaceae family (with the genus Physomonas) as equi~

valent besides the family of Ochromonadaceae. In other words, the American

author divides the order (that is, his "suboxrder: Ochromonadineae") into

two families: 1. Ochromonadaceae (cells with undifferentiated periplast),

and 2, Physomonadaceae (cells with differentiated periplast).

Since, in this chapter; we are dealing exclusively with the pigmen-
ted chrysomonads, we shall discuss the Physomonas in the appendix to the
chrysomonads along with other achromatic forms,

“Family: Ochromonadaceae (Fuochromonadaceae)

Cells naked, periplast undifferentiated; with or without lorica;

solitary or in colonies, Two subfamilies:

I. Ochromonadoideae: Cells naked, periplast undifferentiateds without lo-
rica, solitary or colonial.

II. Lepochromonadoideae: Cells with delicate lorica (in a variety of shapes).
Sclitary or in colonies, .

Subfamily: Ochromonadoideae

Cells naked, periplast undifferentiated, without lorica} solitary
or in colonies, This little specialized group consists of two tribes, one
comprising unicellular, the other colonial, genera;

1. Unicellular forms .....sve0s40ee0e... Ochromonadeae solitariae
with the genera Ochromonas, Chlorochromonas, and Didymochrysis.

2, Colonial fOIMS ceivesevssevecacereseesss Ochromonadeae ageresatae

with the genera Uroglena (Uroglenopsis), Volvochrysis, Synochro-
monas, Synoropsis, and Cyclonexis.
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Ochromonadeae solitariae p. 157

Solitary forms.

a) Cell structure of the type described; 1-2 chromatophores and
2 flazella of unequal length (= 1 pair)...Ochromonas (below)
' Chlorochromonas (p.57)

b) Cells with 2 pairs of flagella of the Ochromonas-type; two
chromatophores; other organelles (eyespot, vacuoles) also in
duplicate. Diploid organism. se....... Didymochrysis (p.58)

Ochromonas WYSSOTZKI, 1887

Cells solitary (sometimes forming small, loose; temporary [palmel—
loid] colonies), free-swimming, or attached to substratum with the often
stipelike extended posterior pole, Protoplast mildly to very strongly me:
tabolous, naked, without_loricaj some species are rigid; others may some-
times show an amoeboid plasticity. Periplaét in most cases very delicate,
smooth, less frequently robust and studded with verrucae. Two flagella of

unequal length, the 1ongér being the primary, the considerably shorter one

~ the secondary flagellum (sometimes flagellar anomalies [see footnote p;48]);

Some species easily shed their flagella upon external stimulation._One or
two chromatophores, showing here and there definite signs of developmental
reduction, One contractile vacuole at the base of‘the flééellé; with or
without eyespot. Division‘may take place while a cell is actively motile,
or after it becomes immobile and invested with a gelatinous envelépe. Pal~
mella stages have been observed., Cysts have been reported for some Species;

their wall being either smooth or ornamented with spines,

Grouping of Ochromonas-species accordine to size: p. 158"

l. Very minute forms (2~5-8 p); all measurements represent mean () values:

Ochromonas nana DOFLEIN = 2.3 Ochromonas vagans DOFLEIN =¢
sphagnalis CONRAD = 3-4 : ‘silvarum DOFLEIN =6-8
minuscula CONRAD = 4.6 . ovalis DOFLEIN = 6-8 X 3-4
gracilis DOTFLEIN = 5X3 variabilis MEYER =6~9 X 5-8
pallida KORSHIKOV = 5-6 nannos SKUJA = 5.9,5 X 3.6
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. 2. Small_to medium-sized forms (means of about 8-16 Bl
Ochromonas granulosa DOFLEIN = 5-12
scintillans CONRAD = 7-10
aspera PLAYFAIR = 8-10
tenera MAYER = 8~-12X5

- vallesiaca CHODAT = 9 X 6

. chromata MEYER = 9=12 X 6-9
fragllls DOFLEIN = 9-16X10~12
pigmentata DOFLEIN = 10~12 X 6~8
pinguis CONRAD = 10-12 X 7-9 '
stellaris DOFLEIN = 10~15X5-7 p. 159

wislouchii SKVORTZOW = 11-12 X 8
sociata PASCIER = 11-13 X 6-8
hinterzartensis DOFLEIN = 12 X 6-7

nasuta SKVORTZOW = 12«14
ludibunda PASCHER = 12-17 X 6-12
crenata KLEBS = 12-20

1

granulosa MEYER 1220 X 6-~15

3. Larger forms (means of about 16-30 p):

Ochromonas simplex PASCHER 1520 X 12.14
mutabilis KLEBS 15430 X 8~22

reptans CONRAD = 18-24
perlata DOFLEIN = 25 X 15
" verrucosa SKUJA = 15-27 X 12-18
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Key for the classification of Ochromonas species:

A, One chromatophore;
I, Cells with smooth surface.

a) Chromatophore cup-shaped (hollowed, rims usually somewhat unevenly
extended), in basal position.
1. Chromatophore not (or verylittle) excentric, ‘ 'p;160

a) Cells rigid, ellipsoidai. without eyespot. Primary flagellum
as long as cell body, which measures 15-20 X 12-14 p.
Ochromonas simplex 1

B) Cells metabolous, reversed ovi- to pyriform, with eyespot;
11”12 X 8 }L. L R N A A N N I I W IRy OChromonaS ‘ViS]-OUChii _g-

2. Chromatophore excentric, cell body rigid, oviform, 4-6 p 1ong;
With eyespot, Primary flagellum 2-2 1/2 times longer than cell
BOdY: cuveeenvssasscassrcoesveneneersens. Ochromonas minuscula

Ieo

b) Chromatophore not cup-shaped and not in basal position.

‘ 1. Chromatophore band-shaped, spirally’ twisted,

a) Cells 9 X 6 p, with eyespot, metabolous. Ochromonas vallesiaca 4,

B) Cells 28 X 17 p, with eyespot, only sllghtly metabolous,
Ochromonas dofleinii 4a.
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. 2. .Chromatopl{ore discoid or platelike'; slightly curved into the
' shape of a shallow bowl; relatively large.

a) Chromatophore in anterior portion of cell,

- ot

~ Cells pronounced metabolous, 5-12 p long. Without eyespot.
One apical vacuole. Primary flagellum about the same length .
as cell body. Cysts smooth, 7 p in diameter. N
Ochromonas granularls 3.

-~ Cells pronounced metabolous, 7-10 p long, With eyespot.
Two apical contractile vacuoles, Primary flagellum up to
3 times longer than cell body, Cysts smooth, 6-9 p in
diameter. Enormous leucosin granules,
Ochromonas 501nt11]an9 6

- Cells metabolous (occasionally amoeboid, without flagella),
oblong oval (10-15 X 5-7 p). Without eyespot. Primary fla-
gellum same length as cell body, . A great number of oil
droplets in peripheral position, Cysts with long spines
and large, elevated: (funnel-shaped) pore; 10-12 p in dia-
MEEET, +vvaveecesacanncasssesssess Ochromonas stellaris 7.

P) Chromatophore in lateral position,

« Cells without brownish pigment granules or accumulation
of o0il droplets in the periplast.
. ‘ =« Cells very minute {(just 2-3 p), ellipsocidal, strongly
‘ amoeboid, without eyespot. ....... (1) Ochromonas nana 8. |

~— Cells somewhat larger (6 p), oviform, without eyespot;
prone to be rendered amoeboid due to loss of flagella,
(2) Ochromonas_vagans 9.

—~ Chromatophore platelike, often distinctly oblong oval.
Cells pyriform, sometimes with long pointed posterior
pole; markedly changing in form, even to amoeboid
creeping. Length about 7-8 p (?). Without eyespot.

(3) Ochromonas elegans 10,

—

~~ Chromatophore of medium size, in central position,
Cells oval, 6-8 X 3-4 p; strongly metabolous (amoeboid),
especially the posterior portion of the cell body. Both
flagella are conspicuously thick and projecting from a
little pit, Primary flagellum almost twice as long as
cell body. No eyespot........... (4) Ochromonas ovalis 1l.

—~ Cells strongly metabolous, oblong-oval to spherical.
Globose cells 9-16 X 10-12 p. Extremely sensitive to
irritations (shedding of flagella, bursting of cell .
; wall), Flagella sitting in a groove, primary flagellum p,161
| somewhat longer than cell body. Protoplasm contains a _
E. . great number of oil droplets as well ‘as large leucosin gra- a
‘ . nules, No eyespot. Cysts with forked spines, 12-15 p in
diameter and with-broadly elevated (funnel-shaped) pore.-
' (5) Ochromonas fragilis 12,
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: v} Chromatophore usually in dorsal‘positioﬁ; saucer-shaped,
' with pyrenoid. Cells minute (5-9.5 X 3-6 p), asymmetric.
' Ochromonas nannos 12a.

~ Cells with delicate brown pigment granules peripherally
embedded in periplast.

like margins. ....veeeeeess.. (1) Ochromonas silvarum 13,

-~ Cells 10-12 X 6-8 p, oviform; also with oil droplets,
mainly all around the chromatophore. _
(2) Ochromonas pigmentata 14.

-~ Pigment granules within a broad "ectoplasmic seam. "
Cells very minute (5 X 3 p), oviform, ,
(3) Ochromonas gracilis 15.

—

= Cells with numerous fat-granules usually quite regularly
arranged throughout periphery of periplast.

~~ Cells barely metabolous, oviform (about 5-7 p), without
eyespot. Cysts very characteristic: Spherical, with
smooth wall and large hemispherical pore=-funnel.
(1) Ochromonas vasocystis 16.

»~ Cells strongly metabolous, oval, spherical, or elon-
gated with pointed posterior pole. Without eyespot.
‘ . With an abundance of even-sized peripheral fat-granules,
The chromatophore embraces, as a rule, a large leucosin
granule, Anterior end slanted. 25 X 15 p.
(2) Ochromonas perlata 17.

-~ Cells not metabolous, 12 X 6-7 p; without eyespot., Pe-
rifery with smaller and larger oil droplets; several
relatively large leucosin granules within,

(3) Ochromonas hinterzartensis 18.

II. Cell wall vesicular-verrucose or verrucose~bumpy.

eyespot, strongly metabolous. .........es....0chromonas crenata 19.-

times the curvature is more centrally concentrated), Cells 19-27
X 12-18 p. With eyespot. Flagella relatively shorter than those
of preceding species [0.crenatal. ........ Ochromonas verrucosa 19a.

|
:
|
|
l
j
|
E
; _ b) Chromatophore platelike with notched rim, curved lengthwise (some-~

¢) Chromatophore saucer-shaped, in lateral position, occupying half
the cell body. Cells 10-12 X 7-9 p, barely metabolous., Without
eyespot, Cysts ornamented with spines; broad vasiform pore. ,
Ochromonas pinguis 20,

d) Chromatophore platelike, positioned slightly toward anterior por=-
» tion of the cell. Outside irregularly covered with smaller and larger,
. often dentate,verrucae (in part foreign bodies ?), One (or two ?)
chromatdphore(s), no eyespot: s.ueesvssseess. Ochromonas aspera 21.




’ B. Two chromatophores;.
. I; Chromatophores poorly developed; in anterior position,

a) Vacuole at anterior end; eyespot. 12-20 X 6-15 p. . p.l62
Ochromonas granulosa 22,

b) Vacuole in about median, position; eyespot. Cells 5-6 p, strong-
- 1y metabolouS, .eeeseveescoascssessensnsesses Ochromonas pallida 23.

¢) Vacuole in basal position; eyespot; 8-12 X 5u.. Ochromonas tenera 24.

1I, Chromatophores large and distinct,.

a) Periplast smooth.

1. Chromatophores at anterior end.  ........ Ochromonas ludibunda 25. |
2. Chromatophores in lateral position;
a) Wlthout eyespot,

- Cells very minute (3«4 p), broad oviform to spherlcal
Ochromonas sphagnalis 26,

-~ Cells 1argér.

— Cells rigid, ellipsoidal, 11-13 X 6-8 p; sometimes in
small filamentous colonies. ,.. (1) Ochromonas sociata 27.

' . : — Cells metabolous, more globose (6-9 X 5-8 p).

(2) Ochromonas variabilis 28,

-~ Cells extremely metabolous, in most cases creeping;
18~24 p. Cysts smooth, 17 p in diameter.
: (3) Ochromonas reptans 29.

B) WithAeyespot.

~ Cells strongly metabolous, particularly the basal portion;
ellipsoidal, oviform to spherical. 15-30 X 18-22 p,
Ochromonas mutabilis 30. .

b) Periplast verrucose«granular; Chromatophores large, in lateral
position, ‘

1. One contractile vacuole, primary flagellum same length as cell
body, Anterior end not labiate, ........ Ochromonas chromata 31.

2. Two contractile vacuoles, primary flagellum 11/2 times the
length of the cell, Anterior end unilaterally labiate.
Ochromonas nasuta 32
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Chlorochromonas LEWIS, 1913 p;176

Cells cylindrical, pyriform'to spherical, anterior end lopsided,
. periplast very delicate. Individudl cells usually free-swimming; sometimes

amoeboid, or sessile on pseudopodiumlike projection of the posterior pole.
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Two chromatophores; in the form of often very unevenly elongated plates;
With or without ocellus, A single contractile vacuole in anterior cell
portion, Nucleus vesicular, Primary flagellum about twice as long as cell
body, secondary flagellum barely 1/3-0f the length of the cell body; Multi-
plication is by longitudinal division'while the cells are actively motile.
Cysts not observed,

There are two species which are difficulf to distinguish on account

of their pronounced changeability; Chlorochromonas minuta is, furthermore,

not that well known;

1. Minute forms (4,5-9,5 i long), shape pyri- to oviform; indentation at
anterior end apparently rather shallow, ....... Chlorochromonas minuta 1.

I, Larger forms (between 5 and 25 p), on: the average 9-22 X 3-9,5 pj in-
dentation at anterior end generally more pronounced, Changeability of

form apparently greater, cuceeeseececeses...Chlorochromonas polymorpha 2.
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Didymochrysis PASCHER, 1929

Here, we are dealing with a diploid chrysomonad which, "morpholo-
gically, corresponds to Ochromonas cells, intergrown 1$ngitudina11y on one
side, slightly leaning towards one another, and diagnosed by PASCHER as
follows:

"Protoplast dis;inctly dorsiventral, reverséd oviform if viewed from
its broad side, anterior-end slightly indented with somewhat elongated sides;
if viewed from its narrow side, dorsal contour arched and ventral contour
flat. In optical cross section somewhat reniform. Periplast Qery delicate,
Iwo pairs of flagella, each consisting of one long and one shorter flagel-
lum, Both pairs are set slightly apart and project from the anterior end
in such a manner that each of the shorter flagella is turned to one of the

elongated sides, Two chromatophores in lateral position, approximately
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median~symmetrical to one another; slightly curved and‘platelike toward
the end. Each chromatophore with one eyespot. With two pairs of contrac-
tile vacuoles in anterior and lateral position, Nucleus in anterior pof:
tion of cell. Longitudinai cell division along the median of the proto-

plast, Cysts spherical, smooth, with slightly elevated pore."

One species: Didymochrysis paradoxa PASCHER, — With the charac—
teristics described for this genus., Primary flagellum nearly as long as

cell body. Cells measure 18-25 X 12-16 p, up to 8 p thick,
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Ochromonadeae aggregatae

Colonial forms, According to the shape of the'colonies; two types
can be distinguished: One gelatinous, globose, the other nongelatinous

and ring:shaped: Unfortnnately; much has still to be clarified in regard

to the first group which embraces the genera Uroglena, Volvochrysis, Syno-

chromonas, and Synoropsis, particularly as far as the structure of the co-

lonies or the definement of the genera and of some species,is concerned,

so that the author was facing considerable difficulties. There exists an

urgent need to concentrate attention on these difficult-to<investigate forms

in the near future,

Key for the determination of the genera:

I. Cells united in spherical or ellipsoidal colonies,

a) Cells radially arranged at the periphery of a gelatinous matrix or
a system of gelatinous threads,

1. Most colonies multicellular, Cells reversed ovi- or pyriform,
their usually pointed base attached to dichotomously branched ge-
latinous threads or rodlets which radiate from the center,

' Uroglena (p.60)
(incl. Uroglenopsis)

2, Most colonies consist of a few cells only; rarely multicellular,
Cells spherical or oviform, touching one another with their blunt
posterior pole which is inserted in a central, apparently homoge-
neous (?) gelatinous matrix from which the anterior half of the
cell projects Volvochrysis (p.61)

p.178
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b) Basal poles of cells more or less firmly united in the center of the
colony, cells from there radially projecting,

1. Cells surrounded by a gelatinous sheath, dorsiventral, oblong py-
riform; two chromatophores. ...e:eevessses. Synochromonas (p,62)

< 2. Cells not surrounded by gelatinous sheath, only their elongated

base is anchored in a spherical consistent gelatinous matrix,
whereby the cells are kept united; two chromatophores,

Synuropsis (p.62)

II, Cells united in coronal or ringlike colonies, ...... Cycléonexis (p.63)

Uroglena EHRENBERG, 1838 ' p. 179

(incl., Uroglenopsis LEMMERMANN)

Cells may be oviform, ellipsoidal, also reversed oviform; basal
end tapered, anterior pole rounded, oécasionally pyriform, naked, their
form very vulnerable. United in spherical to ellipsoidal colonies, radi-
aliy arranged at the periphery of an -~ often seemingly homogeneous:::
gelatinous matrix and attached to a dense system of gelatinous threads or
tubes (demonstrable by the use of apprépriate stains) radiating from the
center of the colony and; depending upon the division of the cells, more
or less regularly dichotomously branched., (Such gelatinous strands can be
observed mainly in young colonies, frequently even without artificial stai-
ning; they are no longer detectable by staining in~older colonies, but be-
come visible with India ink). WiFh one chromatophore, in rare instances

two (Uroglena europaea), parietal, saucer- or band-shaped, sometimes spirally

twistéd: Eyespot always present. Two contractile vacuoles of different
size within the anterior end. Primary flagellum 2-5 times the length of
the cell body. ~— Reproduction is by longitudinal cellndivision; formation
of minute, spherical swarmers has also been observed (SCHILLER), Multipli-
cation of a colony is allegedly by constiriction into Ewo'daughte; colonies,

According to SCHILLER.are new colonies formed by the migration of cell com;
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plexes of 10-20 cells, Cysts have been reported for 3-4 speciés: Spheri-
rical, either with smooth, denticulate, or spine-studded wall and with

a species-specific structure of the neck region. — Nutrition'is holophytic;
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Key for the classification of the Uroglena species p. 180

(incl. Uroglenopsis)

A, Gelatinous strands to which the cells are attached are detectable even
without staining, particularly in young colonies; more difficult (often
impossible) in older colonies.

I. Primary flagellum about twice as long as cell body; Chromatophore
in the form of a spirally twisted band, Colonies multicellular.
Cells measure 12-20 X 8-13 [li veveveevuneeasessssss Uroglena volvox 1.

1I. Primary flagellum about 2 1/2 to 3 times longer than cell body; Chro-~
matophore saucer-shaped. Colonies somewhat irregular, with relative .
few cells, Length of cells 15-17 Be eveveseseass Uroglena conradii 2.

B. Gelatinous strands to which the cells are attached become visible only
after preparation (India ink or appropriate stains). .

I, Two chromatophores; primary flagellum 3-5 times the length of the
cell body, Cellsup t0 7 p wide: +vvuveseeeesssss. Uroglena europaea 3.

II. One chromatophore, )
a) Pfimary flagellum 4-5 times the length of the cell body;

1. Chromatophore in the shape of a watch glass, ribbonlike, or stel~
late. Cells 12-17 X 8«11 p. Cysts spherical, with verrucose
wall, flange-like collar and "“handle."...... Uroglena soniaca 4,

2, Primary flagellum up to 4 times the length of the cell body.
Chromatophore saucer-shaped; cells 5-12 X 3-7 p. Cysts un- .
knOWﬂ. o---..-....-.-......-..........-...'Uroglena anlericanaé.

b) Primary flagellum only slightly longer than, cell body, Chrbmato~ .
phore lamelliform. Cells 8-10 X 4=6 p. ,....... Uroplena botiys 6.

--—.—-—-.«.—.—-.—.———.-——-.———-_..—.._—..—.—-———-—....—._.-.....--—.—.—-.—.“._.

Volvochrysis SCHILLER, 1929

"Cells united in spherical colonies by being radially embedded at
the periphery of a gelatinous matrix that keeps, the cells, touching one

another; firmly and rigidly together. The center of the colony is filled

with a hyaline, rather consistent gelatinous mass which covers the basal

p. 186
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half of each cell., Cells globose or elongated oviform, with a long primary
and a secondary flagellum, two chromatophores, with or without eyespot, all
characteristics varying from species to species. Multiplication by divi-
sio; 6f the cells either within the colony or, after escape from the latter,
in a solitary state; Two vacuoles; cysts unlnown; - Three species are

known so far.'" (SCHILLER)

Key for the classification ofVolvochrysis species: p. 187

I, Cells with eyespot, oviform, 13-15 X 7-8 p; +e++. Volvochrysis xantha l;

II. Cells without eyespot.

in diameter. cveeevecesoesassnsseessseassesss VOlvochrysis globosa 2.

b) Multicellular colonies; cells oviform, 10-12 X 5~6 p. _
Volvochrysis polyochla 3.

Synochromonas KORSHIKOV, 1929 p. 188

Free-swimming, spherical colonies consisting of a varying number
of cells which are radially arranged, their basal ends connected to one
another; covered by gelatinous sheath. Cells are of the Ochromonas-type,
dorsiventral, without differentiated periplast or lorica, With 2 flagella
of unequal length, two chromatophores, one contractile vacuocle, one nucleus.
Food reserves accumulate as leucosin, fat, and volutin granules; One Spe;

cies: Synochromonas pallida KORSHIKOV,

Synuropsis SCHILLER, 1929 p. 190

Cells united in mobile, spherical, less frequently oviform, colo-
nies, but solitary (planktonic) cells have also been reported. Cells pyri-
form. Basal end metabolous, stretching lengthwise in reaction to external

irritation (pressure, temperature). Periplast well developed (but lower

portion of cell very delicate); smooth and without apiculi; but if the
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latter exist, they afé very fine. The two éhroﬁatophores directly adja-
cent to membrane, oblong through-shaped, reddish-brown.' One eyespot, situ~
ated at fhe tip of one of the chromatophores, pale-~red and, thereforé; not
very distinct, often apparently 1acking; Two flagella of uneﬁen length,
one slightly longer than the cell, the other only half that length, the
former radially stretched and also moving in the direction of the radius

of the colony, the shorter one whipping more sideways (tangential‘ﬁirec;_
tion), — Multiplication of individual cells within the actively mdtile
colony by longitudinal division; multiplication of a colony by way of con-
striction into two daughter colonies of about equal size, as observed for
Synura. The colonial cells excrete, from their basal ends, tough gelatinous

material in which the cells are anchored and, hence, kept closely together,
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Key for the classification of Synuropsis species: p. 191

I, Cells pyriform, basal portion short and pointed, or blunt, often fili-
form; with eyespot, 18-20 X 6-8 p. ..vvusse0.. Synuropsis danubiensis 1.

II. Cells spherical to broad oviform, sparsely ornamented with short,
barely visible bristles. Without eyespot, Size = 9-15 p.
Synuropsis globosa 2.
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Cyclonexis STOKES, 1885 p;192

Cells'laterally joined to one another to form a flat discoid, free-
floating, colony with a circular open space at the center: Cells obovate;
not surrounded by 1oriéa; anterior end broadened, célls about twice as 1ong'
as broad., Anterior end also more or less pointedly protruding; colonies are
initially infundibular, later definitely ring-shaped, aged colonies also
bent down at the sides in about saddlelike fashion. With two yellow, riﬁ:
bonlike chromatophores in lateral position (according to.STOKES), or only

a single pigment-bearing body (according to HUZEL); without eyespot: Two
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contractile vacuoles within the anterior end of the cell., Two flagella of

unequal length: Primary flagellum as long as cell, more or less straight;

secondary flagellum about half as long, sometimes somewhat spirally twisted.

Nutrition is holophytic; Reproductian probably by way of longitudinal di-

vision, Cyst formation doubtful (HUZEL, 1936, may probably have seen some),

The only species: Cyclonexis annularis STOKES.

— — e

..—._....—.-.—.—.....—.._.._»—.—m......_..-——..—.—..—._.——.—-.—...-—--—..—.—.—.

Subfamily: Lepochromonadoideae p;l94

Cells with delicate loricas of various shapes, solitary or in colo-

nieé; free:swimming or sessile (from the Greek "lepos" = rind, shell).

I. Lorica homogeneocus,

-

a) Sessile (mostly epiphytic) forms, solitary or in colonies,

b)

Of the genera here concerned (Stylopyxis, Poteriochromonas, Dinobryon

= sect. Epipyxis) only the latter shall be described later* since it
includes members that now and then occur as epiplankters and, hence,
are most closely related to planktonic forms.

Free-swimming forms whose protoplast is attached tc the base of the
lorica by a contractile or noncontractile stalk or, without a stalk,
laterally to the inner wall of the lorica. Solitary or in colonies.

1; Solitary forms;
a) Protoplast without basal stalk.

- Lorica ovi~ or fusiform,conical, reminiscent of a small pot,
barrel, or bottle gourd; with or without transverse ridges,

— Protoplast oblong fusiform, ovoid or ellipsoidal, orienta-
ted along the longitudinal axis inside the lorica without,
or barely, touching the sides of the wall, Flagella api-
cal, two lateral chromatophores, with eyespot. .

Pseudokephyrion (p.65)

-~ Protoplast more massive, broad, occupyiﬁg the entire base
and partly also the sides of the wall, completely filling
the lower half of the lorica in such a slanted position
that the flagella seem to project laterally. One chromato-
phore, unilaterally shifted. ........ Kephyriopsis (p.67)

= Lorica oviform or spherical, with 2-3 long, strong,spines;
' Diceras (p.68)

= Lorica long, rod-shaped, median portion slightly bulging where
the fusiform protoplast with stalk is situated; one chromato~
phore and eyespot. (Flagella not observed; genus doubtful,
systematic position provisionals) suveeseeeess... Styloccras

%) Translator's note: The description of the ;g

senus referred to in this paragraph

is on p.231 of the original which has not been submitted for translation.
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B) PfotOplast with short contractile stalk. Lorica smooth (that
is, without transverse ridges), cup-shaped, lateral end tapered
to a point, ,...oeese0s.. Dinobryon (sect, Dinobryopsis) (p.69)

2. Colonial forms. Lorica cup-shaped, anterior end tapered to a point.
Dinobryon (sect, Eudinobryon) (p.71)
numerous
II, Lorica with more or less . successive growth rings sticking out
sideways. Cells solitary or in colonies, in most cases sessile, rarely
free-swimming and then only secondarily. ............ Hyalobryon (p.71)

Pseudokephyrion PASCHER, 1913 p. 195

(Diﬁdbryoﬁ; éutt; pro parté; Dinobrvopsis .LEMMERMANN, prb paffe)

Cells with lorica, free~swimming. The lorica may be barrel- or cup-

shaped, yellowish to brownish in color, with 2-3 transversal or helically

winding ridges so thgt, in optical cross section, the lorica appears undu~ \
late., The broad mouth of the lorica is stréight truncate, sometimes slight- ‘
ly elongated; Protoplast ellipsoidal, without basal stalk attached to the !
base of the lorica, without contractibility, its’ delicate, smooth peri-- \
plast. not filling the lorica completely, and not touching the side~walls,
Anterior end without peristomelike process. Two flagella of unequal length;
the longer one 1 1/2to 2 times the length of the lorica, the éhorter-One
half as long as the cell body and sometimes projecting only slightly through
the opening of the lorica., Two vacuoles, twd lateral chromatophores which
are mildly curved. One rod~shaped eyespot; Reproduction by division and

budding. Cysts unknown,

Key for the classification of the Pseudokephyrion species:

A, BRase of lorica broadly rounded, that is, not pointed,and without mastoid
protuberance,

I. Surface of lorica without winged ridges, showing helical windings,
a) Lorica approximately conical, evenly rounded at base.

l. Mouth of lorica vaselike widened so that it becomes the broadest
spot of the lorica; the latter with 6-7 broad transversal rings,
Pseudokephyrion pilidium 1,
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2, Mouth of lorica narrowing, broadest spot is just beneath so that,
from there, the lorica is conelike attenuated towards either end.
Base flatly rounded, lorica with one transverse ring,

Pseudokephyrion depressum 2,

b) Lorica approximately cylindrical or oviform, p. 196
1. Ridges form horizontal rings;

a) Mouth of lorica not narrowing, lorica 13 X 10 p. Protoplast
long and slender. *teeoeensecaseno, Pseudokephyrion uraula 3.

B) Mouth of lorica narrowed, lorica 8 X 7-7.5 k. Protoplast

MASSIVE, 4 4uusesueresnnsronnnansss. Pseudokephyrion obtusum 4,

2. Annular ridges (2-4) spirally winding, Pseudokephyﬁion spirale 5.

¢) Lorica ellipsoidal with broad, equatorial, shallow, annular groove,
Pseudokephyrion ruttnerii 6

.

11, Surface of lorica with winged ridges, showing helical windings,
‘ . Pseudokephyrion formosissimum 7.

B, Base of lorica with mastoid protuberance,

a pointed knob, or a sharp
point,

I, Lorica resembles a tiny barrel; base with a broad, roundish, mastoid
protuberance, - .

a) Protoplast oblong, attached at the bottom of the basal recess,
: ~~”Pseudokepbvribn*undulatum 8.

b) Protoplast more roundish, attached at the edge of the basal re-
cess without entering the latter. the recessed cavity is finely
coiled. Lorica ornamented with 4~7 annular ridges.

H
i
3
A
i
H
i
i
i
4
i

Pseudokephyrion undulatissimum o,

II, Lorica not barrel-shaped,

P —

a) Lorica cone-shaped,

just as long as it is wide, with numerous nar-
row, transverse ‘tori,

the base with a more or less pointed knob, _
Pseudokephyrion conicum 10,

b) Lorica not conical,

1. Lorica shaped like a bottle gourd, equally long as wide, with »
2 ampullae, the lower one at least twice as broad as the upper am-
pulla, Posterior end with with a short, broad-based point,

Pseudokephyrion ampullaceum 11,

Lorica approximately fusiform, at least twice as long as broad,
base with a strong lanceclate point, anterior end truncate,

a) With 3 nearly equal transversal ° tori (at least the two

lower tori are almost similar).., Pseudokephyrion acutum 12,

B) With 4 transversal tori, the uppermost having the smallest
diameter, each of the following tori describing a propor-
tionally larger circle; the lowermost, largest ring is fol-
loved immediately by the pointed end.

Pseudokephyrion pulcherrimum 13.

._.....—_.........—.—.u.—.—-.—-—-........_.-.__.._._-_....
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Kephyriopsis PASCHER & RUTTNER, 1913 p. 203

. Unicellular form with oviform or ellipsoidal lorica, anterior end
broad; base truncate, frequently with a sharply delimited thick ring
juét below the mouth, and with reticular markings on thé outside, Often, p. 204
the lorica may be of a brownish color. The protoplast completely fills at
least the lower portion of the lorica, a contractile stalk is lacking;'de-
finite metabolous activity; One sauce¥~ to ribbon-shaped chromatophore, usu-
ally pushed into a unilateral pdsition; Two flagella of unequal lgngth pro-
jecting more from one side of the protoplast, close to the wall, Two dis-
tinct contractile vacuoles at the base of the flagella; Reproduction:
1, B§ budding, in which case the pores of mother and daughter organism are
turned toward one another; 2, diviéion of the protoplast, escape of the
daughter prétoplast which then; free-swimming, forms a new lorica; 3, di-
vision of the protoplast outside the lorica. Cyst have not Been observed,

The inner wall of the lorica shows a cellulose reaction.
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" Key for the classification of the Kephyriopsis species:

A, Lorica cone~shaped.

I, Lorica narrowing at base,

a) Length and width of lorica equal; Cereeenen Kephyriopsis conica 1.
" b) Lorica 3 times longer than wide, .;:;;. Kephyriopsis heverlensis 2.
1I. Lorica broadened at base.
a) Lateral wall undulate ...eseeeveesessees... Kephyriopsis elegans 3.
b) Lateral wall not undulate but reticulate ... Kephyriopsis ornata 4.
B. Lorica cylindrical, short, rounded at both ends .. Kephyriopsis cineta 5.

C. lLorica globose, with one very shallow transversal groove;
' Kephyriopsis lata.6.

D, Lorica oviform or ellipsoidal,

I. Lorica short oviform, solid, wall reticulate ... Kephyriopsis ovum 7.

I1I, Lorica elongated, ellipsoidal, fragile, with smooth wall. .
' Kephyriopsis ellipsoidea 8.
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Diceras REVERDIN, 1917

Cells in tightly fitting lorica, free~swimming, oviform, ellip-
soidal, or globose; At opposite poles of a lorica are two (one each) more

or less long, sturdy, hyaline; plain, tapering spines of either equal or

unequal length, either both evenly curved, or one curved, the other straight;
" There is one species with three spines, but these are not in the same plane
.o ' . .

of projection but extended in different directions, Apparently, the cells

may exist in various stages (at least in the case of Diceras_chodatii), na-

mely with or without flagella of which there are one ér two,. in the latter
case with one longer and one shorter flagellum; (It is highly probable that,
in "uniflagellate' forms, the very short secondary fiagellum has been over-
looked.,) The little vacuolized protoplast completely fills the lorica with:

oult entering the hollow spines against which it is even sharply delimited,

" One yellowish-green chromatophore, bandgshaped; parietai, sometimes in the

shape of a calotte, In its vicinity, there are always several distinct gra~

nuli, pfesumably assimilations. Two pulsating vacuoles are located in the

anterior portion of the cell, here and there are still other,larger,vacuoles;

An eyespot is lacking, Membrane and spines of the lorica of Diceras chodatii

consist, according to REVERDIN, of cellulose (similar to Dinobryon); for

Diceras ollula, cellulose tests resulted (according to FOTT) in a negative

reaction, Cell division within the lorica and subsequent escape of one or

of both daughtér protoplasts from the old lorica has been observed,
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Key for the classification of the Diceras species:

A, Lorica oviform (14 X 6 p), spines of unequal length (40 and 24 p). The-
shorter spine follows the longitudinal direction of the longer cell axis,:
the longer spine stands in an acute angle to it. In lateral position, the
organism appears asSymmetIriCe suseceeeesssssesesssssesss Diceras chodatii 1.

p. 208
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B; Lorica ellipsoidali(lo X4 p), spines of equal length (about 18 p),
leaning evenly against the . longitudinal cell axis. The organism appears
symmetric in lateral pOSitiOne occiecessceecesssssssssas Diceras ohridana 2.

C. Lorica reniform (size 7-5 p) with 2 spines of equal length (about 25 p)
at opposite poles following the direction of the longitudinal axis.
Diceras phascolus 3.

D. Lorica globose (6.5-8.5 p in diameter) with 2-3 spines 1aterally‘attached L
to the lorica and pointing in different directions (25-32 p long), "‘
Diceras ollula 4,
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Dinobryon EHRENBERG, 1835 p.211 |

Ever since LEMMERMANN (1910) we distinguish 3 sections for the genus
Qipobrjon: |

Séction 1: Epipyxis (EHRENBERGS LAUTERBORN; Cells always sessile,
solitary or in unicellular groups, never united in branching colonies,

" Section 2: binobrybbsié'LEMMERMANN; cells solitary; free~swimming;

Surface of lorica sometimes distinctly sculptured with thicker costae. Plank-
ton organisms (not to be confused with the liberated individuals of the
following section),

Section 3: Eudinobryon LAUTERBORN; cells united in more or less
strongly arborescent free;swimming colonies; eupiankters; (Colonies ma&

sometimes dissolve into individual cells each with its campanulate lorica.)

Section: Dinobryopsis

Unicellular free-swimming forms. Protoplast known only of one spe-

cies (Dinobryon acuminatum); the same applies to cyst formation. Knowledge

of this group is still insufficient,
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Furthermore, REVERDIN (1919) described two "new" species observed

in the Lake of Geneva: _ .
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..........

this "species'" corresponds exactly to that of Dinobryon sociale var. ameri-

éﬁggm so that I, personally, believe the species described by REVERDIN to
merely represent liberated individuals of Eudinobryon)particularly since

the latter also inhabits the Lake of Geneva; I have noted that KRIEGER (1930)
shares this opinion,

2, Dinobryon elegans REVERDIN; with its evenly cone-shaped lorica

is hardly different from the individual cup of Dinobryon sociale, that is,

from its variation stipitatum; KRIEGER (loc.cit.) also shares this opinion,
While, then, in the case of forms with a plain lorica,it is pos-

sible to confuse their identity with that of liberated individuals of colo-

nial Dinobryon species (section Eudinobryon), this is quite inconceivable

in the case of solitary forms whose lorica is sculptured with helical cos- p.213

tae, These spiralling ridges seem to be a specific characteristic of the

section Dinobryopsis. Similar loricae have never been observed in the Eu-

dinobryon section,

Taxonomic key for the Dinobryon species:

I, Lorica plain, without helical costae, sometimes slightly undulate.

1. Lorica cylindrical, slightly undulate. Mouth straight, base slightly
broadened, short, and quite evenly tapered to a point.
Dinobryon acuminatum 1.

2, Lorica cylindrical, mouth slanted, base extended into a long seta.
Dinobryon borgeii 2.

3. Lorica broad campanulate, flaring away from the protoplast; mouth

straight truncate, «usvieecesecesesseeeasasss. Dinobryon urceolatum 3.

II, Lorica sculptured with spiralling costae.

1. Lorica narrow, fusiform; mouth widens like a funnel, Regular, not mono-
SYMMELTIiC, iveuteereveneasnesaosssnsesansasssasoss Dinobryon spirale 4.

2, Anterior portion of lorica more cylindrical; on account of the usual-
ly obliquely mounted conical base, the lorica is monosymmetric,

a) With two spiralling costae crossing one another, mouth straight.
Dinobrvon marssonii

b) With one spiralling costa, mouth slanted. ... Dinobryon suecicum

.5..
é.
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. ' . . ' Section: Eudinobryon p.216

Free-swimming cclonial forms, The colonies consist either of only

few (Dinobryon bavaricum), =@ mfl or of very numerous cells so that the colo-

nies are thick and bushy (Dinobryon sertularia with var, thyrsoideum, Dino-

bryon sociale). The colonies of other species are, by contrast, rather loose

and spreading because the lateral loricae are strongly asymmetrical and,

since the conical base stands at an angle to the rest of the lorica, bent

outwards (Dinobryon divergens, Dinobryon cylindricum var. palustre, Dinobry-

on_bavaricum var, vanhBffenii). For some species, dense as well as loosely

formed colonies have begn reported; this observation has been interpreted

as seasonal dimorphism, However, conclusive evidence has yet to be obtained
to confirm this point of view., Nearly every body of water hosts its Speci:"
fic, little varying, local type; due to the diversity of the environmental
factors, this results in a vast variety of forms. The loricae of a colony
are in most cases of equal length, but sometimes their size is diminishing

toward the top of the colony (Dinobryon balticum, a marine species); in

other colonies it may be increasing (Dinobryon sociale).

Taxonomic key for the Dinobryon species: ' Pe 222 -

(after KRIEGER)

A, Lorica vasiform,

1. Colonies thick and bushy; loricae short and broad, the basal portion
(var.protuberans only) with lateral protuberance,
' Dinobryon sertularia 1,

2; Colonies loosely assembled; loricae longer. Cysts with hooklike neck,
Dinobryon cylindricum 2,

B, Anterior portion of lorica more or less cylindrical, usuaily undulated,
the rest of the lorica attenuated to form in most cases a very long
"stem," Colonies elongated, consisting frequently only of a limited

. number Of Cells- tt.'.'0"‘l"lllltl...;'.l.ltllﬁoi: DinObrYOn baVariCumg.

N R - - e Nratomprnen, sy assrsops e A R Y LTI ST AT ST e on 3 TSR]




g

72,

C. Lorica conical, forming a pointed bag; often elongated (in var.amerie _
- canum with indication of a stalk). .......e.4v...... Dinobryon sociale 4.

D, Anterior portion of lorica cylindrical, folléwed by angular, usually
undulate, connective zone for the often obliquely attached basal cone.

1. Anterior portion of lorica undulate. Connective zone not very. distinct~
ly o marked. Basal portion in most cases with two lateral projec=
tions., Planktonic in dystrophic bodies of water.Dinobryon pediforme S

2, Anterior portion of lorica not always undulate (except for var,
schauinslandii). Connective zone usually broadened, angular or un-
dulate. Basal portion conical, without lateral projections. Inhabits
oligotrophic or eutrophic WALCTL Sy .t vrernene sreioione o Dinobryon‘divergens 6.

E. Lorica funnel-shaped, wall thicker at base, elongated into a fine solid
Stalk. .I...'Qo"‘.'"."'0.."C,lll.'..’.l'l..... Dinobryon be"1‘11]ingii _7_e

m—-m———_.«m—.m»——.—-—_a.«———.—..—-——.—-...—.—.—......—---..——..-—.—._.‘.«.—.—«

Hyalobryon LAUTERBORN, 1896

Cells sessiie, with extremely dg{icate, more or less cylindrical or
oblong-oviform lorica which is made up,either.in its entire length or only
at the anterior end, of successive growth rings nesting funnellike one upon
the other, more or less bending away from each previous one. Solitary or
in colonies, sometimes standing individually closely‘together in groups,
or in pseudocolonies. True colonies are formed by laterally superimposed
attachment of the daughter lorica to the outside of a mother lorica. Célls
more or less fusiform, and attached Eo the inner wall or to the bottom of
the lorica by a delicate hyaline contractile stalk; anterior end slanted

and indented. Two chromatophores, usually rather dissimilar; eyespot in

most cases present; With two fine flagella of unequal length, Contractile

vacuoles in the anterior or median portion of the cell. Cysts (as far as

observed) ellipsoidal, with porus and plug. Nutrition.is hoiOphytic and P. 235

heterotrophic (in the latter case, food particles are ingested directly in~

to the strongly amoeboid anterior end of a cell).

ﬁ_u——.._._.-q—......_-—..«...-—.-—.—-._.._..—..—-._.—-..._———-._.—.M._..—.......—-.—.-.._.-—--
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Taxonomic key for the Hyalobryon species:

I, Solitary forms, individuals often side by side in groups, never in ar-
borescent colonies.

a) Growth rings numerous, distributed over the entire lorica.
1, Lorica more or less cylindrical, basal portion barely wilder.

a) Lorica not stipitate, growth rings spreading only slightly. _
; Hyalobryon lauterbornii 1.

B) Lorica stipitate, groﬁth rings in close succession and spread-.
ing widely. ..uveveeseovenssesncnnssass., Hyalobiyon mucicola 2.

2. Lower third of lorica distinctly widened, base pointed.

a) Lorica from the basal widening all the way to the straight
mouth cylindrical, not stipitate. Protoplast attached to the
bottom of the lorica. Growth rings in close succession, slight-
ly spreading (12-15 in number). ...... Hyalobryon cylindricum 3.

B) Mouth straight, slightly widened; protoplast attached to bots
tom of angular bending lorica, the latter without stipe,
Hyalobryon wigrense 4.

v¥) Mouth oblique truncate, not widened; protoplast attached late-
rally to the. inner wall of the lorica which has a short stipe.
Hyalobrvon voigtii 5.

b) Growth rings limited to apical part of the lorica, limited in num-
ber (1-3).

1. Lorica attenuated towards base.
a) Protoplast laterally attached to inner wall. _
Hyalobryon borgeii 6.

PB) Protoplast attached to the bottom of the lorica.
Hyalobrvon deformansg 7.

2. Lorica cylindrical, not attenuated towards base, obtusely rounded.
Protoplast attached to the bottom of the lorica.

Hyalobryon leickii §;

II. Colonial, arborescent forms.,

a) Anterior portion of lorica with numerous short, little spreading,
growth rings; the hyaline anterior end of the protoplast not protru-
ding from the lorica. .u.eveevesrervseanaesassss Hyalobryon ramosum 9,

b) Anterior part of the lorica with 1-2 growth rings, Anterior end of p. 239
the protoplast protruding markedly from the lorica. True colony
formation rare. ......eeevevseanesaaareaasassa. Hyalobryon leickii 8.
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Subclass 2: Rhizochrysidinae

These organisms are known only in the rhizopodial form. Intermediate

forms in which the flagellated phase is a temporafy phase in the life cycle
(e;g;, Chrysamoeba) have -~ as far as free-swimming species are concerned e~

been classified among the corresponding chrysomonads,

One _order: Rhizochrysidales.

This group includes those chrysomonads which are known only in the
rhizopodial form, without flagella, and which,pa?ticularly.as_far as repro-
duction is concerned, no longef produce flagellate éwarmers but divide again
into amoeboid daughter cells, Whether or not one or the other form faculta-
tively still maintains a flagellated phase which, so far, has only escaped
attention, or whether the flagellated phase has been completely inhibited .

‘ p. 241
in individual species and has, hence, been completely abandoned, is sube
‘ . ject to further investigations. In any event, we arc dcaling heve #ith an

artificial, probably not homogeneous group since the forms that it_incluﬁes
relate possibly to entirely.different flagellated chrysomonads which, due
to the loss of their flagella, no longer show their true relationships. To
these have to be added also those forms in which the chromﬁtophores show
coﬁsiderable regression or.do even no longer exist so that such achromatic
species have assumed an entirely rhiZOpodia1~appearance and reveal their feu

} lationship to the chrysomonads only by an occasional formation of typical

siliceous cysts,

The order of the Rhizochrysidales can be divided into five families:

A, Cells naked:

Family 1: Rhizochrysidaceae, =~ Forms without lorica, solitary or in co-
‘ lonies, free-swimming or sessile, Flagellated transitory sta-
‘ ges; several planktonic species,

T
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B. Cells with lorica.

Family 2: Chrysothecaceae; -~ Most forms have a thick~walled brown

lorica with one or more (2-5) pores, free-swimming or sessile on a sub-
stratum. The protoplast does not completely fill the lumen of the lorica
in which it is often freely suspended; with a simple or more complex (di-

chotomously branched) system of rhizopodia, Found among other algae as a

mud-dweller, not observed among plankton., Free~swimming forms: Chryso- p. 242

theca DOFLEIN (not Chrysotheka SCHERFFEL -= -Chrysothecopsis CONRAD),.Eleua

theropyxis SCHERFFEL, Chrysamphitrema SCHERFFEL, Epiphytic forms: Chryso-

thecopsis CONRAD = Chrysotheca epiphytica SCHERFFEL,

Family 3: Stylococcaceae, =- Forms with delicate hyaline loricae

attached to a substratum by a long hairlike stipe. Protoplast with one or
more SPORelike;radiating rhizoPOdia; Not planktonic; (Stylococcus CHODAT,
Rhizaster PASCHER, )

Family 4: Lagynionaceae. — Forms with a usually delicate, hyaline

lorica; without stipe, in most cases directly attached with its broad base
. to a substratum(never riding on the latter by means of pronglike transversal
outgrowths), Protoplast (as far as known) with one very fine rhizopodium

i

projecting through the necklike elevated mouth of the lorica. Not planktonic.

(Lagynion PSSCHER, Heterolagynion PASCHER, Chrysocrinus PASCHER. )

C. Plasmodial organisms, normally surrounded by a thick envelope,

Family 5: Myxochrysidaceae. -~ One species: Myxochrysis paradoxa

PASCHER. Multicellular plasmodium with numerous contractile vacuoles and
chromatophores; The tough envelope has a brown color due to iron infiltra-
tion. Nutrition is partly holophytic and partly heterotrophic, The plas;

modia are motile by means of broad pseudopodia. Food intake through speéial
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hernialike [tuck~in] pseudbpodia; Multiplication is by'formation of multi~ "
cellular bodies, leading to formation of swarmers of the EEEQEHLZEQ“£YP39 ;
or qf one-~ to many-~celled amoebae; cyst formation has also been repgrted;1'1“>?gn
New plasmodia are formed by fusion of individual amoeboid cellé. The éeﬁus
points to a relationship between flagellates and myxomycetes. Not plankQ

\

tonic,

Family: Rhizochrysidaceae

Cells naked, solitary or in colonies, free~floating or sessile (epi-
phytic)., Several species among plankton or neuston.

Key for the determination of the genera:

A, Cells solitary or united in amorphous colonies ("nests"), Not all spe-
cies of this genus are plankters. ...ee.eeevse0.0. Rhizochrysis (below)

B, Cells joined one to another to form linear colonies; planktonic;
Chrysidiastrum (p.77)

C. Cells united in reticulate colonies (filar plasmodia); planktonic;
" Chrysarachnion (p.77)

D, Cells united to more or less doughnut~shaped colonies with a common ge~
latinous envelope that is infiltrated with numerous granules of a denser
gelatinous substance; tychoplanktonic. .... Chrysosiephanosphaera (p.78)
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Taxonomic key for the Rhizdchrysis species: pe 244

A, Pseudopodia in most cases numerous (rarely very few, to 1 pseudopodium on-
ly); fine to very delicate, clearly recognizable as prolongation of the
cytoplasm, plain, or branched at the distal end, more or less long,

I. Minute forms (35 p without the pseudopodia), planktonic, ,
Rhyzochrysis planctonica 1.

11, Larger forms (up to 7.5 p), pseudopodia very delicate; observed ,
among neuston in aquariums. ..e...ces..e.., Rhizochrisis polymorpha 2.

I1I, Forms with a diameter of 10-15 p (without the pseudopodia).

a) Pseudopodia very fine and long, not branched. .
‘ Rhizochrysis pracillima 4,

b) Most pseudopodia long, branching, with more or less broad base,
Rhizochrysis scherffelii 3.
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B; Pseudopodia not very numerous (sometimes only 1); short, broadly lobed,
plump or pointed,

I. Pseudopodia broadly lobed, ...esese-eeseeso Rhizochrysis crassipes 5.

II. Pseudopodia pointed, ......eeesseseessssseessss Rhizochrysis major 6.

C. Not with the typical pseudopodia, but with numerous delicate long "aci-
cula;" cells spherical (35-45 p). vveeeesoese.. Rhizochrysis limnetica 7.

— - — — — P e
e mem mem v M mem Svm mea Svm B B Sem mem Sem Gem Bem B Sem e S Gem Ama Bwa en e — —

Chrysidiastrum LAUTERBORN, 1913

Cells about sbhérical, naked, joined ‘to one another by plasma brid-
ges to form free-floating linear colonies of 2 to 24 cells, not surroﬁnded
by gelatinous .mass. Pseudopodia delicate, acicular, with tubercular‘thicke-
nings, radially arranged (up to 10 in number). It is suspected that the
pseudopodia are not‘one of the permanent characteristics of this genus.

The single chromatophore within a cell is discoid to laminate, Cyst for-
mation has been observed (KISSELEW); they are globose, with a two~1ayéred
thick membrane, and enclosed by a considerably larger capsule, allegedly

27 p in diameter. The only species: Chrysidiastrum catenatum LAUTERBORN,
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Chrysarachnion PASCHER, 1916 p.

The usually polygonal cells are connected with one another by deli-
cate cyt0p1asmic processes to form a more or less wide- or close-meshed net
thus representing a piasmodial colony of up to 200 cells or more; émall re-
ticulate colonies (2 or 4=8 cells) have also been observed which, through
divis?qn and by retaining their rhizopodial connections, gradually become
large} colonies of that naturé. Individual cells in side-view 1énticu1ar;
The rhizopodia develop only in the direction of the largest cross-sectional

plane, Since this applies to all cells, they as well as the rhizopodia sys;

p. 246

247

tems all lie in one and the same plane. However, this is true only under con-
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ditions of quiescence, "in agitated waters, everything changes;", Most cells

have a single platelike, pale yellowish-brown chromatophore. The amoeboid
protoplast is highly metabolous., The rhizpodia show considerable cytoplas; p. 248
matic activity; they are delicate with occasional nodular thickenings; Nu-

trition is holophytic as well as holozoic, the latter being preferred; Mul-
tiplication is by division of a cell into two (possibly also three) daughter

cells = apparently in only one direction ? =~ Formation of swarmers has

not been observed, — One species: Chrysarachnion insidians PASCHER,
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Chrysostephanosphaera SCHERFFEL, 1911

Up to 16 cells are arranged in a ring in the equatorial region of
the gelatinous colonial envelope; the latter is infiltrated with usuélly
small, glossy excretion;granuleé.' The cells are ellipsoidal:épherical to
biéonQei; siigﬁtiy metabolous, with extremely delicate, sometimes forked,
rhizopodia all of which projeét horiéontally from the equator of the two
biconvex areas for some distance beyond the gelatinous envelope. Each .cell

with two parietal chromatophores on opposite sides, and two pulsgting an

" cuoles orientated within, Reproduction.is by cell division and dissocia-

tion of larger colonies. Flagellated stages at present unknown.

Subclass 3: Chrysocapsinae ‘ : p. 249

Immobile stages (without flagella) in gelatinous palmelloid (tetra-
sporoidal) colonies are predominant; motile monadal stages facultative,

One order: Chrysocapsales.

The Chrysocapsales include those Chrysomonads "which go through the

greater part of their life cycle in an immobile palmella condition, there-

by forming small brown gelatinous clusters to relatively large, often floa~
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ting, gelatinous masses of mucus which are either epiphyéid\on other aqua-
tic plants (peat mosses, eﬁc.), or floating and ~ having been torn off the
substrate = drifting' (PASCHER), Only very few 3pecies‘éfe known to lead

a planktonic, that is, a secondarily planktonic existence.
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The order of the Chrysocapsales consists of /4 families: p. 250

A, Cells in spherical or amorphous colonies, gelatinous strands, etc,;
without apical growth. No gelatinous spines, sessile or free-floating.
Family: Chrysocapsaceag

With the genera: Chrysocapsa, Gloeochrysis,
Chrysospora, Phaeosphaera,
Phaeocystis, Chrysosaccus, TetraSporop319
Chrysotilos, Chalkopvxis, étc.

B, Cells forming epiphytic circular colonies which are mostly monostromatic
(rarely multistromatic) in the central portion, with a single cluster of
long apical gelatinous setae; without apical  growth. One species is
known to be temporarily free-floating. Family: Naegeliellaceae

Only genus: Naegeliella.

0, Cells united in-penicillate thalli which are usually profusely branched;
with apical growth.

1. Apical growth restricted to a certain group of cells (apical meristem),
Family: Celloniellaceae

One genus: Celloniellq;

2, Apical growth restricted to one apical cell. e Family: Hydruraceae
With the genera: Hydrurus, Nanurus.

Pum e M e R e e B e Gem M R A e B et mm e e B e e pem G e S eem B S B B e ot @ s R e e

Family: Chrvsocapsaceae p. 251
Colonies are small, globose to e1]1p301dal or may be filamentous,
often branching; cell division is not restricted to a particular “growth

zone." Colonies may be sessile, floating or drifting. Reproduction by for-
mation of swarmers in that the more or less spherical to oval cells escape
from the gelatinous envelope in a flagellate stage (in some species, they no

longer leave the matrix), swarm for a time, then come to rest, secrete a ge-

latinous envelope, and resume cell division,
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We sﬁalL here,deal(with the following genera of ‘the family of Chry-

socapsaceae: Chrysocapsa, Tetrasporopsis, Chrysotilos, and Chalkopyxis.

I, Cells united in ellipsoidal to globose colonies, most of them free-
floating. .ll..l.l.l..l..lll.l.0"..'...l.'lll.lll....;"l\ Chr!soCaEsa

11, Cells united in more or less extensive anastomosing or compact membra=
nous, slippery colonies, Young colonies are tubular or saccate, at=~
tached to substratum from which they may later become detached to be
free~-floating, or they may be sessile for the greater part of their

existence and be detached only occasionally. . Tetrasporepsis (below)

I11, Colonies may be flocculent, compact, or reticulate, that is, netlike
fragmented; size up to 1 mm, golden-brown to very dark brown, with
distinct gelatinous envelopes around individual cells or cell groups.
The cells may be naked or surrounded by an iron-incrustated 2-valved
shell, The latter usually adhere for some time after bursting to the
newly-formed (2 or 4) daughter cells, ..iveeevessssossss Chrysotilos

IV, Small (up to 0,5 mm) colonies, initially sessile, later liberated;
often aciniform, eventually dissociating into colonial fractions, Cells
in groups of 2 or 4 peripherally distributed in the often massive, ra-
dially striated gelatinous envelope. Globular 2-valved cysts with
tough, iron-incrustated wall; fragments of the latter usually adhere

. for some: time after bursting to the young germlings.
’ Chalkopyxis (p. 81)
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Tetrasporopsis LEMMERMANN ' p. 253

Cells globular, oval to nearly spherical, sometimes somewhat angu-
lar, embedded in a consistent hyaline gélatinous matrix WﬁiCh matures into
a reticularly meshed or'compact membrane of an olive-brown color, Young

" thalli are tubular or saccate, but as they gfow older they become membréa
nous due to splitting; they are slippery~slimy. Each cell has one or tﬁo'
chromatophores. Reproduction, as far as known, is by longitudinal division
and formation of swarmers (Chromulina-type). .....:. Two species have been
described:

I, Cells embedded in more or less extensive, reticularly meshed, gelati-
i nous membranes; colonies usually sessile, occasionally free~floating.
. Tetrasporopsis reticulata 2.

11, Ce}ls assembled in compact membranous thallus, lodged on a substratum
while young, later allegedly free~-swimming. Tetrasporopsis fuscescens

b
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Chalkopyxis PASCHER, 1931

"Minute colonies (up to 0.5 mm), initially attaéhed to substrate,
later free-floating; often aciniform~lobular, eventually dissociating into
colonigl fractions., The colonies are yellowish-brown, individual cells in
definjite peripheral positicn, usually in groups of two or four, In some
colonies there is a distinct differentiation of the gelatinous envelope
into a watery center, membranous interstitial layers, and a tough outer
gelatinous wall showing radial striation. The protoplasts of individual
cells are ellipsoidal to slightly ellipsoidal-compressed, with a large yel-
lowish-brown chromatophore occupying most of the cell leaving the anterior
end free for the contractile vacucle. The only species known so far is
without an eyespot, To these colonies belong attached or ﬁnattached glo:'
bose or ellipsoidal to reversed oviform cysts with-pronounced Fe~incrusta-
tion-of their tough walls consisting of two halves which may be §imilar or
dissimi%ar, are often differing in thickness, and enclose the cyst in a
shell~like fashion. Inside a cyst, a cell is attached with its anterior
end to the bottom of. the wall while the chromatophore:bearing end points
to the roof of the wall, the latter surrounding the cell with some distance.
Such cysts may be formed alsc within the colony, and they are not always
formed by only one prétéplast but may involve generations of up to sixteen
cells." ., The only species known so far:

Chalkopyxis tetrasporoides PASCHER, - With the characteristics

described for the genus. Zells measure 9«12 pu. "So far repeatedly observed

free,or epiphytic on Utricularia, Rhizoclonium, Microspora and other algae,

in the water holes at the Pirtschen Pond near Franti¥kovy Ldzn& in Bohemia"

[ Czechoslovakia] (PASCHER),

pP. 256

p. 257

N R T e NRE




82,

Chrysotilos PASCHER, 1931

Colonies in the form of "minute golden~ to very dark-brown flakes,‘
spanglets, or pellicles which may be either compact or arborescent and reti-
culate during all phases; the gelatinous matrix is usually very obscurely
layered, only the gelatinous envelope immediately around a cell or group
of cells is more distinct. The protoplasts of the individual cells may be

loosely »
naked orAsurrounded by thick~walled iron-incrustated 2-valved shells, The
profoplasts are ellipsoidal to almost globose, sometimes closely appressed
to one another, The large parietal chromatophore has a definite eyespot
and one contractile vacuole; Division is longitudinal and often in rapid
succession so fhat groups of two and four'daughter protoplasts occur which
then separate gradually, Upon division of cells encapsuled in Fe-~incrus-
tated shells, the two valves — which are often very dissimilar - burst a-
part and remain temporarily in caplike fashion on the newly-formed cell
groups until they become gradually completely detached whereupon they re-
main (irregularly distributed) embedded in the gelatinoué envelope, Under
unfavorable conditions, the daughter cells may again undergo encystment, or
they may be subject to a series ofAcell divisions. If division takes place
in rapid succession, formation of the tough iron-incrustated valves does
not take place. The latter may be similar but, more often, they are unequal
and sometimes they may exist only in form of minute disks.

The colonies never reach a notable size (1 mm at the most), Very
soon the gelatinous matrix shows holes and crevices and becomes, eventually,

a meshy reticulate structure in which individual cells or cell groups are

found only in gelatinous pockets,. rarely along the connective threads. The.

tiny gelatinous nests are liberated when the meshwork of threads finally

p. 258
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breaks down completely; since division continues in the liberated Qoloniél
fragments, new drifting colonies are formed., Swarmers are pronounced dorsi-
ventral, with one not entirely parietal, more dorsally placed, platelike
chromatophore and one distinct eyespot. From the obliquely truncate ante-

rior end projects, out of a slight notch, one flagellum the length of which
exceeds that of the cell body; situated at its base is one contra?tile va-

cuole, =~ Smooth-walled siliceous statospores with a large pore and con-

.spicuous plug,and formed endogenously, have also been observed. Occasionally,

one or (less frequently) both halves of the wall. of the cyst that:formerly
surrounded the protoplast which now, in turn, formed the statospore, are
found attached to the latter," (PASCHER, 1931).

Only one species is known so far:

Chrysotilos ferrea PASCHER, -~ Wiith the characteristics descfibed
for the genus, Cells measure 7-9 p. "Occurs as a very patchy water bloom

on the surface of puddles along Alpine pastures such as the-'"Pauschenalm"
and the "Herrenalm" near Lunz in Lower Austria." (PASCHER)

Family: Naegeliellaceae

With one genus: Naegeliella CORRENS, 1892

Cells united in discoid colonies which may be entirely monostroma-
tic or.(less frequently) multistromatic in the central portion, and are al-
ways surrounded by gelatinous envelones. Projécting,from the apical ends
of the cells is a cluster of very long, often repeatedly branched gelati;
nous setae. An éxial gytoplasmiq filament among the ensheathed setae has
been observed as a definite feature of two species: Each cell contains one
chromatophore and food reserves in the form of oil. Reproduétion is by di-
vision when in an immobile state, as well as by swarmers. Three species

are known so far: Naegeliella flagellifera CORRENS, Naegéliella natans \

SCHERFFEL, and Naegeliella britannica GGDWARD, They are forms that live epi~

phytic on water plants, only N.natans has occasionally been observed in free-

floating colonies,
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Subclass 4: Chrysosphaerinae _ pP. 260
. Cells immobile, without flagella, with a more or less thick and
tough wall, solitary or aggregated in nonfilamentous colonies.

One order: Chrysosphaerales

The immobile thick-walled spherical cells may be solitary and ses-
sile or aggregated in simble colonies that are mainly epiphytic, rarely
free-floating. In addition to these normal cell formations there exist
‘motile swarmers, rhizopodial and palmella stages, gloeocysts, and occasio~
nally also spores, Cyst formation has been observed in some species.

Wi£hin the class of Chrysophyceae, this order is homologous with

the Heterococcales (of the Heterocontae) and the Clorococcales of the Chlo-

rophyceae. As far as presently known, they represent a relatively small
group of genera belonging to three families,

. Family 1: Chrysosphaeraceae. -- With the characteristics just de-

scribed. The membranous, more or less spherical cells of several genera
are without a gelatinous envelope, but the cells of two uncertain genera p. 261

are embedded in a globose gelatinous matrix.

Family 2: Stichoglocaceae, - The short~cylindrical, ellipsoid, ovi-

form or spherical cells are united in small, planktonic;'gelatinous colo=
nies in the fofm of small groups in which the cells are joined end to end
by adhesion or by short gelatinous stipes. Swarmers are not reliably known,
but cysts have been observed.

Family 3: Chrysostomataceae. — This (doubtful) family includes

forms completely similar to the siliceous cysts of many chrysomonads, and

which CHODAT did not consider merely as temporary resting stages, but be--

‘ lieved to represent the actually vegetative "normal phase" in the life cycle;'
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Family 1: Chrysosphaeraceae

With the characteristics_described;

Reliably known are (according to PASCHER, 1925) the following gene- .

ra: Chrysosphaera PASCHER, Chrysobotris CONRAD, and Epichrysis PASCHER;

uncertain or not completely known are: Sphaerochrysella PASCHER (= Phaeo-

coccus W, & G, S, WEST), Phaeogloea CHODAT, and Selenophaea CHODAT,
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Following here is a description of an epiplanktonic Epichrysis
species which, although not a plankter itself, deserves our attention be-
‘cause of its interrelations with the plankton:

Epichrysis melosirae K.J,MEYER, 1930

Cells spherical, up to 10 p in diameter, epiphyﬁic on Melosira bai-

calensis WISLOUCH: Cellular envelope thin, tightly surrounding its con=

tents. One platelike yellow chromatophore, curved according to the curva-
ture of the surface of the cell, With éne contractile vacuocle (contractihg
at intervals of about 10 seconds) and leucosin granules, Reproduction is.
by formation of swarmers ('zoospores" according to MEYER) of which 2-8 are

produced by repeated division of the protoplast; The first division is in

the direction of the point of attachment. The zoospores escape from the

mother cell through a fissure in the cellular wall at the apex whereby the

empty cellular envelopes’ often remain in great numbers attached to the Melo=

-

sira filaments, The zoospores (swarmers) are naked, oval or somewhat glo-

bose, with one flagelluﬁ (Chromulina-type) at the anterior end: The flagef:

lum has about 11/2times the length of the cell body. There is one contrac-
tilé vacuole in the achromatic anterior end, The chromatophore is oval,
platelike, and curved (in optical section'shaped like a horseshoe). One
small e&espot in the anterior cell portion, several leucosin granules.in

the plasma. The swarmers come after 1-2 hours of swarming again to rest on

pP. 262
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a Melosifa filament, withdraw their flagella, and secrete a thin cellular
envelope., Other forms of multiplication (palmélla stages, autospores)
have not been observed. Resting stages (statospores, cysts ?) bccur‘some:
times in that the protoplast secretes a new, rather thick, wall inside
the maternal cellular envelope so that the latter becomes clearly visible:
These resting cells feature 2 chromatophores (which points to_the.prOCQSS
ofr cell division), a number of leucosin granules, but no contractile vacu-
ole, A porus has not been found in the wall.

This epiplankter is found in large numbers epiphytic on Melosira
baicalensis in Lake Baikal (e.g., during 1926 and 1929) in the vicinity of
the Kéternikow lighthouse. —— The simple life cycle is apparently due to
the epiplanktonic mode of 1life.

In dutlining the family of the Chrysosphaeraceae [p;85],-two uncer-
tain, iﬁsufficiently known genera have been mentioned. One of these (Sphae-
rochrysella) is planktonic; unfortunately, it remains as yet unknown whether
tﬁe other (Phaeogloea) may be considered as a planktonic form or not. Both

forms shall here be described briefly#,
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Phaecooloea CHODAT, 1922 p. 263

Cells spherical or ellipsoidal, with a distinct and firm membrane.
They are peripherally arranged in globose gelatinous colonies in which they
are evenly distributed. The trough~shaped chromatophore measures 5-6 p or
slightly more. The cells produce typical Ochromonas swarmers without eyé:.
spot. The longer flagellum Las about the same length as the cell body. -
Frequently, the swarmers do not escape completely from the gelatinous cold;

nial envelope so that they come to rest while still impriéoned in it; in

this case, they revert again into immobile cells, In addition to the for-

*Translator's note: The description of Sphaerochrysella (p.262 of German
original) is not marked for translation.
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mation of swarmers, autospores may also be formed whereby only one spore
or two of them may leave the maternal cellular envelope, The empty mem-
brane is easily spotted in the gelatinous matrix, One species: Phaeogloea

mucosa .CHODAT, --
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Family 2: Stichogloeaceae

Cells united in gelatinous colonies; known only as planktonic forms.
The colonies are membranoid, of irregular shape or globular, The cells may
be embedded in the gelatinous matrix, or project with theif peripheral ends
beyond the gelatinous envelope; they may loosely adhere ﬁo one another or
may be joined by short gélatinous processes to form small moniliform groups.
Each cell has one or two yellowishwgreen or brownish chromatophores. Swar%
mers are, as yet, not reliably known; formation of typical chrysomonadél
cysts has been observed. One genus: Stichogloea.

The genus Stichogloea which, for a long time, had been.placed among
the Heterkontae Sho&ld, accérding to recent opinion (PASCHER), be classified
among the Chrysosphaerales. Unfortunately, many aspects concerning the
morphology and phylogeny of this genus still await clarification. WILLE
once had the splendid idea {which he has since abandoned) to create on be-

half of this genus the family of Stichogloeaceae. However, the present au-

thor would like to revive this collective name.
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The author distinguishes the following two Stichogloea species: p. 266

I, Colonjes membranoid flat, or irregular extent; cells ellipsoidal to
almost cylindrical, in two (?) varieties even spherical, irregularly
arranged, often more or less in linear formation, without gelatinous
processes at the poles of the cells. The peripheral third of the cellis
usually projecting from the gelatinous matrix,,...Stichogloea olivacea 1.

11, Colonies globular, ellipsoidal; cells oval to oviform, in most cases arw
ranged in serial formation, often with distinctly visible, short, gela-
tinous processes at the poles. Cells completely covered by the gelati-

nous sheath, Ceeriietttttiicreteteaaraeaass.. Sbichogloea doederleinii 2,
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Class V: Colorless flagellates p;275

incl, the epiplanktonic forms

! The reason for placing this group of organisms (which, here, for

| :

‘ the first time will bedealt with from a planktonological point of view) im- )
mediately after the Chrysomonadae lies mainly in the fact fhat,many of the fla:
gellates are descendants of pigmented chrysomonads, However, those color-

less forms whose relationship with pigmented flagellates is still obscure

shall also be considered here. On the other hand, colorless Dinoflagellates,

Cryptomonadales, Volvocales, Euglenales, etc. shall be dealt with after dis-
cussing the aforementioned groups.
Being faced with the vast number of true phytoplankton organisms,

that is, the euphytoplankters, one cannot deny the obvious fact that most
" of them -- regardless to which class of algae they may belong ~ are of a
distinct coloration which is caused by the pigments essential to photosyn-
thesis, while only a few species are colofless. This holds true especially
for the limnoplankton, but less so for the heleoplankton which is sﬁbject
to strongly fluctuating ecological conditions.

While, for the majority of pigmented organisms, nutrition is purely
autotrophic, that is, holophytic, as is characteristic for plants, the color-
less forms practice heterotrophic nutrition; a way designated as animalistic
or holozoic if ready-made food is ingested in the form of minute plants
(bacteria, minute algae) and animals, or as saprophytic if the organisms
absorb the products of organic decay in a water~soluble form, Finally, there
are species which derive nourishment from both autotrophic; heterotrophic or

. "saprophytic mechanisms, that is, for these,nutrition is m'.:LXOtrOphiC.
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Numeroué, highly spécialized, species inhabiting sewers or the in-
testines and/or blood of animals also belong to the group of colorless fla~

with in
gellates, They are dealt / the field of parasitology and are, of course, of

{
no interest in planktonology.
The large group of colorless flagellates features a vast variety of
forms, characterized especially by the structure of the protoplast, the num-

ber of flagella, the absence or presence of a lorica, possible formation of

colonies, etc.
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Systematics: In No.1 of the Journal "Sﬂsswasserflora”[=freshwater p. 279
flora], LEMMERMANN (1911) distinguishes among the colorless flagellates (as
far as they are not obviously related to the pigmenited groups such as the
Chrysomonadales, Cryptomonadales, Dinoflagellates; Qolvocales or Euglenales
and must, hence, be logically grouped with them)Athé following 3 orders:

I, Pantostomatinae (below)
II, Protomastiginae €(p.90)
I1I, Distomatinae (p.102)

Order 1: Pantostomatinae

Cells naked, in most cases free-swimming, less frequently attached

by a slender stalk. One or.more (sometimes numerous) flagella which may,

occasionally, originateidirectly at the nucleus, Pteridomonas (thought to
be a colorless chrysomonad) features, in addition, a ring of delicate pseu:
dopodia, A blepharoﬁlast may be present or lacking. There are numerous
contractile vacuoles, while chromatophores and eyespot are lacking. Asexu-
al reproduction is by divisign, sexual reproduction by copulation of micro-
and macrogametes. Resting spores are knqwn to occur. Nutrition is hetero=-
trophic and saprophytic. There is no cytostome; food is taken up mostly

by pseudopodia anywhere at the surface of the cell body.

SV ST S RS S e m e e e e aea e Mee e et e e Gy e e Bt R e e e e Bt St B b s Sm mem e e




90V

Family 1: Holomastigaceae. — The polyaxial cells are naked, slight-

ly amoeboid, with numerous flagella evenly distributed over the entire sur-
face, Nutrition is holozoic, food intake through short pseudopodia, With
the genus Multicilia CIENKOWSKY, No planktonic forms.

Family 2: Rhizomastigaceae. — The uniaxial cells are naked, free-

swimming, or sometimes amoeboid and sessile; with 1-3, rarely 4, swimming

flagella; Asexual reproduction is by division, sexual production by copu-

lation of gametes., Nutrition is holozoic (pseudopodia) or saprophytic.

With a large number of genera: Pteridomonas (one species has been jidenti-

fied as a chrysomonad; perhaps all species are chrysomonads), Actinomonas

(which is also a chrysomonad), Mastigamoeba, Mastigella, Cercomastix, Cer-

cobodo, Bodopsis, Dimorpha, Acinetactis., - No planktonic forms.

Order 2: Protomastiginae

Cells with delicate periplast, frequently amoeboid, free-swimming
or sessile, solitary or in colonies, sometimes with a 1oriéa or surrounded
by a gelatinous envelope. Anterior end occasionally with membranous siphon-
like process or peristom (Bicoecaceae), or with one or two_collar(s). There
may be 1-6 flagella, with or without a blepharoplast at their base, often
connected with the nucleus or the nuclear karyosome by a fine fibril'(rhizo:
plast); or they may be in contact with a special granule, the kinetonucleus
(in which case the principal or metabolic nucleus is designated as "tropho-
nucleus" in contrast to the '"kinetonucleus" which is concerned with motor
activities). In addition, an undulating membrane may also serve as a motor
organ in some species; There may be one or more contractile vacuole(s),
but they may also be lacking. Asexual reproduction is by division, sexual

reproduction by copulation of gametes, Nutrition may be holozoic or sapro=

RE S

p. 2¢
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‘ phytic, rarely parasitic, Ingestion of food usually at the anterior end

through a differentiated portion (cytostome) of the periplast.
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Outline of the families belonging'to the Protomastiginae: p. 281

(Cross~references are provided only for those families that will

be discussed in detail later because they include = as far as is presently

" known - planktonic and epiplanktonic forms.)

A, With one flagellum,

I. Without cytopharynx or peristome(siphonlike process at the anterior
end of a cell),

a) Kinetonucleus and undulating membrane lacking. Free-swimming or
sessile, with or without a lorica, mostly solitary forms, rarely
in COlONieS. wovevsunserosresasssonasoonsessessses. Olcomonadaceae
In highly polluted, but also in relatively clean waters:
Oicomongs, Thylacomonas, Codonoeca, Platytheca, Ancyvromonas; a few
genera live in the intestines of animals (Rhizomastix, Embadomonas).

b) Kineﬁonucleus and undulating membrane usually present; Free-~swim-
' ming, solitary. Found mostly in the blood, less frequently in the |
intestings, 0f animals, seeeeecceensereearecseseness LIypanosomaceae

IL, Cytopharynx is lacking, but peristome present, Cells with lorica, so~
litary or in colonies, sessile, in part epiplanktonic forms,
Bicoecaceae (p.92)

III, With cytopharynx, but without peristome.

a) Cells solitary or in colonies, with or without lorica. Cytopharynx
never enclosed in a gelatinous :sheath, Free-swimming or sessile,
: ’ Craspedomonadaceae (p.94)

b) Protoplast inel. cytopharynx surroundéed by thick granular gelati-
nous envelope., Sessile; in digitate or discoid colonies. .
Phalansteriaceae

With one genus: Phalansterium,

B, With two flagella.

I. With undulating membrane; cells solitary, free-swimming., Found mostly
in the blood, less frequently in the intestines, of animals.
Cryptobiaceae

Genus: Cryptobia (Trypancplasma).

. II, Undulating membrane lacking,
a) Flagella of unequal length.

l. Two swimming flagella (1 primary, 1 secondary).
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o) Protoplast with undifferentiated delicate periplast, sometimes
with a lorica, sessile or free-swimming, solitary or in colo-
NLES, trvsesraesresvosesnsnacnrssssassssess Monadaceae (p.100)

B) Protoplast with differentiated periplast (horn-bearing scales). p:282'

Cells sessile, stipitate, occasionally free.
' Physomonadaceae (p.101).

2, With one swimming and one trailing flagellum, but the former may
also be replaced by a mobile cytoplasmic process (Rhynchomonas),
and, less frequently, there may be two swimming flagella (Dino-
monas). Cells naked, free-swimming or temporarily sessile., Found
usually in polluted waters; one species (Provazekella) lives in
the intestines of animals. t.vvvveveescesvsesssees a.-Bodonaceae

Genera: Dinomonas, Bodo, Colponema, Pleuromonas, Rhynchomonas.

b) Flagella of equal length, cells naked, free-swimming or sessile; with
lorica (Diplomita), surrounded by globose, granular gelatinous enve-
lope (Spongomonas), or attached to the end of gelatinous tubes (Rhi-
pidodendron, Cladomonas), «.ceseseesssesess. Amphimonadaceae (p.99)

C. With three flagella.

I, With one swimming and two trailing flagella, Cells with delicate pe-
riplast, free-swimming, sometimes attached by its trailing flagella.
Apparently mostly dwelling in polluted waters (Dallingeria, Macromas-
EiX) . tiiieiirie ittt scasaanscreracesssosessass Lrimastigaceae

II, With 3 swimming flagella (1 primary, 2 secondary flagella)., Duplica-
tion of secondary flagellum is quite common among Monas-species (but
the secondary flagellum may also be completely lacking). Monas spec.

D, With 4-6 flagella.

Cells solitary, free-swimming or attached with their flagella to the
’ with delicate periplast. The majority of forms live in in-
testines, or are ectoparasites, found also in polluted waters.

Tetramitacege
Genera: Costia, Monocercomonas, Tetramitus, Trichomastix,
Trichomonas, Chilomastix, Hexamastix, etc,

Family: Bicoecaceae

Cells solitary or united in colonies, sessile, with delicate peri-
plast and lorica. Anterior end with membranous probiscidiform process (peri-
atome), One flagellum with a blepharoplast at its base connected to an extra~
nuclear centriole by a rhizoplast., One contractile vacuole. The cytostome

may be on the peristome, or between the latter and the flagellar base., Nu-
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trition is saprophytic or holozoic. Reproduction by longitudinal division
(transverse cell division questionable), Resting spores ?

Outline of the genera:

I. Peristome labiate, membranous, narrow.

a) Protoplast attached inside the lorica by a contractile stalk,
Bicoeca (below)

b) Protoplast without contractile stalk. ............. Histiona (p.94)

II. Peristome thick, proboscidiform;....;........... Poteriodendron (p.94)

Ecological behavior: Several species are epiplanktonic; only one
species (Bicoeca socialis LAUTERBORN) has been reported to occur as
euplanktonic organism, Polluted waters are apparently totally avoi-
ded,

Bicoeca (J,CLARK) STEIN
(Syn. Bicosoeca J.CLARK)

Cells solitary or in colonies, changing in shape; - Protoplast fas:
tened to the bottom of the lorica by a contractile filament (trailing fia—
gellum) originating>fr0m the blepha;oplast. Peristome labiate, narrow.
Nucleus encircled by 2 doughnut-shaped ‘bodies in life-buoy fashion (para~
basal body); Cell motion caused by contraction of the filament (as diag-

nosed by LEMMERMANN),

Taxonomic key for the Bicoeca species:

I. With individual lorica;

a) Anterior end of cell with a black dot. ..;;....;... Bicoeca oculata 1.
b) Cells without black dot, -

1, Sessile forms..

a) Lorica oviform, anterior end attenuated or vaasiform.
Bicoeca lacustris 2,

ﬁ) LoriCa OVal.........-......(.................. Bicoeca ovata 3.

¥) Lorica cone-shaped ..ueeseeesveensonensnsss.., Bicoeca conica 4.

2. Free-swimming forms; lorica conical or campanulate, composed of
FINgS: ¢uuunuterecennesnncsessacannenasanasss Bicoeca planctonica De

II. Lorica same as that of Dinobryon, stacked with each-base in the previous
lorica. vuiiiiiiieitiriiieiettiteeasteeessensssess Bicoeca dinobryoidea 6.

p. 283
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‘ I1I, Loricae united to form free~swimming colonies. .... Bicoeca socialis 7.
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Histiona M,VOIGT, 1901 p. 285

Cells within a lorica, without contractile filament at its base,

- Peristome labiate, connected with the anterior end of the cell by a sail-

like membrane [frenum]. Motility due to cell contractions., The only spe-

cies: Histiona zachariasii VOIGT (syn, Zachariasia velifera VOIGT). o=

-Lorica conical,.withbut stipe, 13 p long. PErotoplast oval, 13 p long.
Flagellum twice as long as cell body; Posterior end with contractile va~-
cuole,

Observed in ponds, epiphytic on Closterium ehrenbergii MEN, Epi~

planktonic existence not observed.

Poteriodendron STEIN, 1878

. : Cells in stipitate loricae united in arborescent colonies, meta~-
bolous, with a contractile filament at the posterior end. Peristome thick, pro;
boscidiform with a flagellum at its base, Nutrition is holozoic, Motili-

ty due to contraction of the filament. The only species: Potexiodendron

petiolatum STEIN,
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Family: Craspedomonadaceac p. 286
Cells with or without a lorica, with delicate periplast, sometimes
enclosea in a gelatinous envelope, solitary or in colonies, free-swimming
or sessile. Anterior end with 1-2 funnelshaped delicate collars; one fla-
getlum with blepharoplast which is connected by a rhizoplast to the karyo-
some, 1-2 contractile vacuoles, Nutrition is holozoic or saprophytic, Re-
production by cell division, less frequently by budding.’ Resting spores

. known of only few species (of the genera Codonosipa and Salpingoeca).
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Outline of the genera of the Craspedomonadacege: p. 287

(Only genera with cross-references are discussed later. )

A, Cells with one collar (cytoplasmic collax),
1. Without 1orica;

- a) Cells not embedded in gelatinous matrix.

1. Cells solitary, without stipe, or only with a short one.
Monosiga (below)

2, Cells with a long stipe, sessile.

Smreimismrmeneninen

B) Stipe branching .....evevvvvveeeseass. Codonocladium (p.96)

3. Cells united in free-swimming colonies.
a) Colonies stellate veveeceessesesocasanseass AStrosiga (p,96)

B) Colonies in the form of branched or unbranched filaments.
-Desmarella (p.96)

b) Cells with gelatinous sheath, coldﬁy»forming;

) 1. Cells without stipe, irregularly distributed within the gelati-
. NOUS enVelOoPe: +eviivsssesesssassssasassso. Protospongia (p.97)

2, Cells with stipe, in radial formation ....... Séhaeroeca (p.97)

II. Cells with lorica,.

@) CEL1S SESSIL@ 4uuuvrsuneunnoennnnennnnnnnansones qalglngoeca (p.97)
b) Cells free-swimming ............................; Lagenoeca (p.98)

B. Cells with two cytoplasmic collars.

I. Without lorica.

a) Cells directly aLtacHed,or with a short stlpe -+ Diplosiga (p.99)

b) Cells with a long stipe teesetiestascnaereeitesssie Codonosigopsis

I, With lorica,which may be very delicaﬁe ;;.............. Diplosigopsis

Monosiga S.KENT, 1880

Cells with a delicate periplast, without lorica, directly attached

or with a very short stipe, sometimes with short pseudopodia. Reproduction

is by cell division,

. I Cells spherical or oviform .,..,. ‘Monosiga ovata ]. p.288

I, Cells fusiform Tertecstceiiittattesettsesanesss. Monosiga fusiformis 2.

ITI, Cells club- shaped or almost cyllndrlcal.......... Monosiga anpustata 3.
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Codonosiga (J.CLARK) STEIN

(Codosiga J,CLARK, 1866)
Morphologically similar to Monosiga from which it differs only by
its long, branched or unbranched stipe with which the cells are attached
to the substratum. Reproduction is, in addition to cell division, also by

budding, Resting spores have been observed.

I, Stipe unbranched ...veeeecessscesseeness Codonosiga botrytis l

R I

I1. Stipe branched ...;........v.}.}........{ Codonosiga furcata 2.
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Codonocladium STEIN, 1878 4 © p.289

Cells sessile on long‘étipef Colonies umbellate or corymbiferous,
otherwise similar to Monosiga,

I. Colonies umbellate ...

veveessens.. Codonocladium umbellatum 1.

II, Colonies corymbose ......;.......; Codonocladium corymbosum 2
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Astrosiga KENT, 1880

Cells with a delicate periplast, without lorica, nterior end with
a long terminal flagellum, the base of which is surrounded by a well-de-~
veloped, single, hyaline collar, The cells are united in stellate colonies  p.290

in that their attenuated posterior ends, or the long staiks to which one

or more of them are attached, meet centrally; Reproduction is by cell di-
vision, Resting spores unknown.

I, Cells without stalk, radially arranged with their posterior
ends, which are tapered to a point,put together,
Astrosiga disjuncta

lN fi—

II. Cells with long stalk ..........;.......... Astrosipa radiata
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Desmarella KENT, 1880

Cells with a delicate periplast and single cytoplasmic collar,
without lorica, laterally united to form uniseriate, branched or unbranched,

filamentous (desmos = chain) colonies, Reproduction is by division of in-
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. dividual cells and of the colonies.

"I, Colonies in the form of unbranched filaments,

a) Cells 6 p long, oval ............ Desmarella moniliformis 1.

b) Cells 9.5-11 p long, oviform; collar 4-5 p high (slightly
lower than that of the previous species. _
Desmarella brachycalyx 2.

II. Colonies irregularly branched ....... Desmarella irregularis 3.
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Protospongia KENT, 1880 p. 291

Cells with delicate periplast, without lorica; several cells are
grouped together within a common gelatinous envelope. The flagellum has
more than twice the length of the cell body; with a simple cytoplasmic col-
lar. Reproduction is by division. The only freshwater species: Proto-

spongia haeckelii KENT,
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‘ : _ Sphaeroeca LAUTERBORN, 1894 - p.292
~Cells with a delicate periplast, without. lorica, posterior end
with a stalk; united in great numbers (several hundred to many thousands)
in a common gelatinous-enveIOpe in which they are radially arranged to
form, in most cases, spherical colonies..with a simple cytoplasmic collar
surrounding the base of the long flagellum. Reproduction is by division.

I, Stalk twice as long as cell body; colonies consist of several _
hundred individuals, ..veeeeeeeeseseceses. Sphacroeca volvox 1.

II. Stalk shorter than cell body; colonies consist of several

thousands of individuals., ........... Sphaeroeca pedicellata 2.
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Salpingoeca J,CLARK, 1867

Cells with a delicate periplast, enclosed by a lorica with which

it is attached either directly or by a stipe to the substratum. The simple
.cytoplasmic collar projects through the opening of the lorica; only rarely \

is it confined to inside the lorica. There is one contractile vacuole.,
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Reproduction is, in m&st cases, by longitudinal di?ision, rarely by bud-
ding. Resting spores inside the lorica, globose or oval, with a thin mem-
brane or naked (according to LEMMERMANN), ...

«+. The genus includes close to 30 species of which we shall mention
only the eight*that were observed to lead ah epiplanktonic existence and

may be identified on the basis of the following

key:

Lorica dlrectly attached to substratum, with rounded or p01nted base which
is rarely prolonged into a short hollow stipe.

I, Lorica with a gelatinous sheath, sitting on its broad base.
Salpingoeca marssonii it

IT, Lorica without gelatinous sheath,

a) Lorica spherical, hyaline ....eeceeeeveee... Salpingoeca pyxidium

I

b) Lorica reversed oviform, with a short necklike process.
‘ Salpingoeca amphora

i~

€) LOrica OVIfOIM vyvveeeeneeosoeasnnneesssesssse Salpingoeca minuta

d) Lorica shaped like a Florence flask, hyaline,
~Salpingoeca amphoridium

l}n

e) Lorica short, vasi- or fusiform, its base extended into a hollow
Stalk, LXUNCALE soveeeercsensseseensess Salpingoeca frequentissima

Lorica short (at the most 20 p long), va81form, with a more or less 1ong
filamentous stalk,

I, Open end of lorica narrower than its median portion.
Salpingoeca convallaria 7.

II, Open end of lorica as broad as its median portion or slightly broader.

a) Protoplast filling the lorica completely .... Salpingoeca elegans 8.

b) Protoplast not completely filling the lorica . Salpingoeca ringens 3.
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Lagenoeca KENT, 1880

Cells free-swimming, with delicate periplast, enclosed by a lorica
without stipe, One swimming flagellum, one contractile vacuole, Repro-

duction is by longitudinal division while at rest, and inside the lorica.

#) Translator's note: Nine (not eight) species are listed,

fon
*»

p. 293
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Taxonomic key for the Lagenoeca species:

« Lorica urn-shaped, posterior end with spines .,. Lagenoeca cuspidata

A

B. Lorica globose; smooth «.viieeecsvecoacesseosass Lagenoeca globulosa
C. Lorica oval, smooth et s eeetoetotentenenttasarones Lagenoeca ovata
D

. Lorica reversed oviform, SmoOOth ,e.eeeeeeeeossases Lagenoeca obovata
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. Diplosiga FRENZEL, 1891

Cells sessile, with delicate periplast, without lorica, Two cy-
toplasmic collars, one flagellum, one contractile vacuole, Reproduction

by cell division,

I. Cells directly attached to substratum, Diplosiga socialis

1
II, Cells stipitate vieveseessesseveesesess Diplosiga franceii 2.
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Family: Amphimonadaceae

Cells free-swimming or sessiie,.naked, surrounded by a gelatinous
envelopé or living in gelatinous tubes, less frequently attached within a
lorica. Two flagella of euqal length projecting forward from two blepha-
roplasts (diplosome) which are connected with thé nuclear karyosome by a

rhizoplast. The latter may sometimes be completely (Spongomonas, Rhipido-

dendron) or partially dissolved. There are 1 or two contractile vacuoles,
Reproduction is by cell division. Nutrition is saprophytic, or holozoic

with the assistence of food vacuoles (according to LEMMERMANN),
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Amphimonas DUJARDIN, 1841

Cells naked, free-swimming, or sessile on slender stipe.

Amphimonas_cyclopum (KENT) BLOCHMANN (syn, Deltomonas cyclopum KENT). —

Cells reversed oviform or clubshaped, about 8 p long. Attached with its

markedly attenuated posterior end. Flagella of the.same.length as the
cell body, There is one contractile vacuole situated just before the me-

dian part of the cell, - Observed in standing waters, epiphytic on water

plants, crustaceans (Cyclops); epiplanktonic form.

i~ Jw I =

p. 296

p. 297
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Family: Monadaceae

As has’ been emphasized repeatedly throughout the present work (cf,.
especially p.277%), the family of Monadaceae should be eliminated because
the origin of all of its members can be traced back to the chrysomonads
(Ochromonadales). Since the material to be dealt with in this monograph
has been so grouped that the pigmented flagellates are discussed first,
followed by the colorless genera among theiflagellates, the "family" of
Monadaceae may just as well be discussed here still within the group of
colorless flagellates which we know anyway to be extremely inhomogeneous o
more or less as a matter of tradition, so to speak., It is also not without
interest to obtain an overview of the colorless genera grouped,here;together

4s a family of Monadaceae.

._.....s-...—-.-.._..-.--—._-..—.-.—-.....—_..-..._......_-._....__.—..-—....—.._..—-.._..—.........._.—.——._.

Outline of the genera belonging to the Monadaceae:

A. Cells solitary (in rare cases temporarily united in colonies),
I, Without lorica,
a) Periplast smooth, undifferentiated; cells mostly solitary.

1. Both flagella capable of motion cetereencancacresaernsess Monas

2, Primary flagellum rigid tedttennsaarasvesssransrisss SLETTOMONAS

b) Periplast differentiated, <clothed with siliceous platelets bearing
S1liceous hOTNS tuuiveeeeriiinoneeorannnnenennnesrannns Physomonas

-characterized as a separate family (Physomonadaceae), see p. 101,

II. With stipitate lorica, sessile; protoplast fastened to the bottom of
the lorica by a delicate filament, teseeesssssassesccasss Stokegiella

B, Cells united in. colonies, sessile,

I, Without lorica,
a) Cells individually fastened to the-ends of -arborescently branching
SEALKS 4 tttiiieineteeernrntiernnrenceenennnann. Dendromonas (p, 101)

b) Cells fastened in groups to the ends of arborescently branching
stalks. ' "

1. Stalks colorless, rigid ................ Cephalothamnion (p.101)

2, Stalks yellow or brown, flexible cecsestasersranessss Anthophysa

1T, With lorica; colonies of Dinobryon-type structure ......... §txlébrxon

*) Translator's note: Page 277 of the Gérman original not submitted for translation,.

A P

p. 298
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. . .Dendromonas STEIN, 1978

Cells with ‘a deligate periplast, sitting individually". on the ends p.299 -
of colorless bran;hing stalké, thus united to richiy ramified colonies,
Cell with.one primary and one secondary flagellum, one contractile vacuole,

. Reproduction is by longitudinal division, whereby each daughter cell se-
cretes a new gelatinous stalk so that the colonies assume a peculiar dicho-
tomous structure,

I, Colonies corymbose, stalks rigid ..... Dendromonas virgaria

-J:.
1I, Colonies arboreSCent ¢euceesesesesessesss..Dendromonas laxa 2.
Dendromonas has been recognized as a colorless chrysomonad and

represents the parallel form to the chromatophore-bearing Chrysodendron

(PASCHER, 1927),
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C Cephalothamnion STEIN, 1878

SPTa R TR e e aatwe T SRS A

. Cells with a delicate periplast, sitting in groups on the ends
of colorless branching stalks, Cells have two flagella of unequal length,
one contractile vacuole, Reproduction is by cell division; new colonies p.300

are formed by escaping cells, Nutrition is holozoic,
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F_amily: Physomonadaceae
Cells witﬁout chromatophores, with ~differe‘ntiated periplast, .
.The only' representant of this family is the gen'us Physomonas of
which special mention had been made already in discussing the Ochromona-
dales (p052);

Physomonas KENT, 1880/81

Cells free-swimming or sessile. In the latter case with a fila-
c metous, flexible, hyaline or brownish stalk (1-3 times the length of the

cell body) on which the usually close to pyriform cell is sitting with its
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' attenuated posterior éncI; In their motile state; the celis tend to change
their shape more readily and may then be spherical, ellipsoidal or oblong
.with a rounded posterior end, Spherical cells measure about 13,5 p; The
periplast is covered with minute (about 2 p) discoid siliceous platelets
each of which bears, centrally, a fine siliceoﬁs seta., These setae are
standing at right angle to the surf%ce all around the cell, The rounded
‘anterior end features two flagella of unequal fength: Primary flagellum
about twice as long as the cell body, secondary flagellum only half that
long, Nucleus in the anterior portion of the cell. The so-called "“oral
ligament" [ frenum 7] (a minute curved plate of obscﬁre function) is in
contact with the nucleus, Two contractile, alternatingly pulsating, vacu-
oles each of whicﬁ seems to be produced by the coalescence of individual

. smaller vacuoles, ...
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Order 3: Distomatinae - p.30

- Cells solitary, free-swimming, colorless, always slightly compres-
sed, of bilateral symmetry, with delicate periplast, mostly ovi~ or fusi-
form, Blepharoplasts usually present; one or more contractile vacuoles,

occasionally lacking {Octomitus). Most forms are binucleate, some have 2

axial rods (Hexamitus, Octamitus), Chromatophores and eyespot are lacking,

Food reserves in the form of fatty oil, less frequently in the form of
granules coﬁsisting of a substance-allied to glycogen. Food intake by way
of 2 special cytostomes, the mode of nutrition is holozoic or saprOphytié;
sometimes parasitic. Multiplication is by cell division. Resting spores

have been observed (Urophagus, Ortomitus).

"The cell apears as if it consists of a pair of latérally coales~

ced protoplasts" (LEMMERMANN, 1914); hence; in a sensé; diploidal individuals.
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Meso~ to polysaprobic organisms, some of them inhabiting polluted -

waters, others the intestines of various animals, often in large numbers.

Hexamitus and Urophagus are leading among the forms typical of putrefying
liquids, and are very important destroyers of bacteria, Gyromonas aﬁd Spi~
ronema avoid polluted waters, Planktonic organisms are not known for‘this
order, consisting of one family.

Family: Distomataceae

With the characteristics of the order.

Outline of the genera:

With a maximum of 8 flagella,

I. Four flagella .l..;..‘..'...Q.’lC.HOOO;QOOO;OOO;OO;C.' Gzrompna§ SELIGO

II. Six flage]-]-a ® 6 @0 @0 R C 6T E PO EEEE P EEEE O EY eSS I SEEIIESO rigOI]OInonaS KLEBS

I1I, Eight flagella.

a) Usually 3 flagella at each corner of the anterior end, 2 flagella
loc

at the posterior end; not differentiated into flagella of locomotion

and cytostomal cilia.
1. Food intake not by way of a posterior rostelliform cytostome.
a) Posterior end with 2 lateral peristomes .. Hexamitus DUJARDIN

B) Peristomes and rostelliform cytostome ("beak") lacking; food

....................

testines). v.iviieerseiecicrsaescecensoeeeess Octomitus PROWAZ

2. Food intake by way of a posterior rostelliform cytostome ('beak').

Urophagus KLEBS

b) Each of both lateral margins with 4 flagella in approximately central

position, differentiated into flagella of locomotion and cytostomal
Cilj-al l"..’.l..ll.n..ﬁ..l....‘.."’.‘..".... Trogomonas DU‘TARDIN

Numerous cilialike flagella in two longitudinal rows at the anterior end. ‘
Spironema KLEES.
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Class_VI: Heterokontae

(Xanthophyceae)

These microorganisms include motile, flagellate, or immobile, frew

quently solitary, often multicellular, sometimes sessile, forms, The chroma-

p. 302

p. 304

tophores are usually discoid, small, as a rule characteristicall yellowish-green,
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but occas{onally aléo of a true chrorophyll-green color; in addition to
xanthophyll, they often contain a great deal of carotene and react, there-
fore, upon admixture of hydrochloric acid with a change in colof to blue:
Pyrenoids are, as a rule, lacking and have been observed in a few forms_ )
only, TFood reserves are accumulated-in the form of oily substances as well
as leucosin and volutin, There is never a formation of starch. Vegetative
.cells as well as cysts often have a wall consisting of two parts of equal
or; frequently, unequal siée; most of these walls contain only traces of

cellulose, but great amounts of peptic compounds, frequently also some si-

lica. Furthermore, the wall shows a more or less typical bivalved struc~

ture (overlapping halves fitted one inside the other, or H-shaped segments).

In other genera, the wall may often be homogeneous, or consist occasionally

of two parts of almost equal, or of unequal size. Motile stages with a
long primary flagellum and a short secondary flagellum; both flagella are
usually in approximately apical position and projecting at a slight angle;
in rare instances,only 1 flagellum ( reduction of the secondary flagellum);
Reproduction is by formation of zoospores, autOSpores; cell division, dis~
sociation of filaments., Resting stages have been reported in the form of

palmella stages and various forms of statospores (akinetes).

Sexual reproduction (fusion of gametes) appears to have been ob-
served in very few instances (for Tribonéma by SCHERFFEL, for Botrydium by
ROSENBERG) ; however, observation of these activities are incomplete: In
any event, cytological investigations of sexual reproduction have not been

reported;

a
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;;;; The Heterokontae consist of the following 6 orders:

I, Vegetative life in motile condition. ' ' p.306

a) Flagellate level of organization ....... Heterochloridales (below)

> b) Rhizopodial organization ...cescessesocesecasesssss Rhizochloridales

(without planktonic forms).

II, Vegetative life in immobile condition:

a) Gelatinous colunies or cell aggregations by means of gelatinous
junctures; occasionally slight transition to flagellate organi-
ZatiOn. n-oyav-oc--oaoq--oauu:q;-h.-cqno-o. Heterocaﬁsalés (p|106)

b) Cellular forms with a firm, often slightly mucous wall,
1. Uninucleate (except for Ophiocytiwm)

a) Solitary, sessile or free, may also form various types of co- .
lonies, but never in filaments ...... Heterococcales (p., 108)

B) Formation of filaments vesvesesven.. Heterotrichales (p. 117)

2, Multinucleate, siphonaceous “unicellular" algae (without plank~
tonic formS). O e s 0 s E e s L ACOIOSEPIIPOCESOEOCEOROGBEOREOETRTE Heterosiphonales

Comparison with other divisions of algae (e;g., the Chrysomonadae,
Dinoflagellates, Chiorophyceae) demonstrates a number of interesting pai-
allelisms in the external appearance and sﬁape of the cells, as may be il-
1ustrated with the following comparison of Heterokontae with Chlorophyceae:
Heterochloridales~-Volvocales, Heteroéapsales—~Tetrasporaies, Heterococca-
les-Protococcales, Heterotrichales—Ulotrichales, Heterégiphonales~—8i~

phonales, The convergence in form and shape is sometimes extremely striking.
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Ovder: Heterochloridales p. 307

Flagellate forms of the Heterokontae. Cells (as far as known)

‘solitary, naked or with a very little differentiated periplast; often me-

tabolous, frequently rigid, with two disk-shaped or oblong platelike chro-

matophores, and two flagella of unequal length projecting from the anterior

end of the cell body (Nephrochloris GEITLER is an exception in that it has

only one flagellum). Contractile vacuoles are present; Some forms show a

ST Ry
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. dorsiventral structure. — Reproduction is by longitudinal division of mo-

tile cells or gelatinous palmella stages; Cyst formation by secretion of

a wali with two overlapping halves, impregnéted with silica. Nutrition is
holophytic with a marked tendency toward an amoeboid mode of life and, hence,
holozoic nutrition. Some forms maj; upon loss of their flagella, become

completely amoeboid.
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Phacomonas LOHMANN, 1903

Protoplast lenticular; broad side neafly circular, narrow side
elliptic; Each broad side houses a large, yellow, bowl-sﬁaped chromato-
phore; Anterior end with two, somewhat stout, flagella of unequal 1ength
sitting relatively far apart on knobby protuberances. Primary flagellum
twice as long as the cell body; secondary flagellum of the same length as
the cell, Frequently, a strongiy refractive and sharply delimited granule
can be seen in basal position; in addition also oil droplets. Pulsating
vacuoles are lacking in marine forms; but may be present; in duplicate
and in anterior position, in freshwater forms. The phases of cell divi-
sion, palmella stages, and cysts have not been subject to observation.

PASCHER (1925) holds that the position of this flagellate with

the Heterokontae is doubtful,
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Order: Heterocapsales : 4 p. 309

"Embraces those Heterokontae that-spend their vegetative life im-
prisoned &nd immobile in a gelatinous matrix throughout which the cells
are irregularly distributed; either individually or in groups, 50 that the
colonies assume palmella or Gloeocystis character. The @Qtile flagellated

stage is formed only for reproductive purposes, in most cases simply by
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direct metamorphosis of immobile into flagellated cells which then escape
from the gelatinous colony as. swarmers, Multiplication takes place mainly
within the gelatinous matrix so that, under certain conditions, rather large

colonies may be formed.' (PASCHER)

Family: Heterocapsaceae

The gelatinous colonies of free-floating freshwater fqrms are glo=
bose or amorphous.> The cells are either irregularly distributed through
the gelatinous matrix or, depending upon previous cell division, in grbups
of two 6r four; they may also be radially-arranged and closer to the pe:

riphéry of the gelatinous matrix which surrounds each cell completely;

The only genus to be taken into consideration here is Gloeochloris
PASCHER; since Leuvenia GARDNER; which has previously been classified among

this family, might better be placed with the Heterococcales,
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Gloeochloxris consists of two species: . p;310'

A, Cells ellipsoidal, swarmers with 1 long flagellum,
Gloeochloris planctonica 1.

B. Cells more spherical; swarmers with 2 flagella (1 primary, 1 secondary).
Gloeochloris minor 2.
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Appendix to the Heterocapsales (doubtful penus)

Dictyosphaeriopsis SCHMIDLE, 1903

Small; slightly lobed, gelatinous colonies, freenswimming or tempo-

rarily attached. Cells in peripheral and radial formation, their shape

may be ellipsoidal to oviform; protoplast with two parietal chromatophores p.311
and central nucleus; pyrenoids and starch have not been observed. The ge-
latinous matrix appears without structure, only upon staining becomes a

special gelatinous sheath visible around each cell, Multiplicafion by divi-

sion into two daughter cells, Swarmers unknown. One species: D, palatina SCHMIDLE.
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Order: Hetefococcales
Solitary or united in colonies (but never in the form of pegma—
nepf filaments), free or sessilg. The mostly uninuclear cells (some forms
become multinuclear with advancing age) feature a firm wall; one or more
chromatophores, — Reproduction is by characteristic zoospores or by'inter;

nal :division into 2-4 or more autospores., In some genera there is (as far

as is known) only autospore- in others only zoospore~formation; in still

others, both forms.of reproduction have been observed, Similar to the Pro-
tococcales (among the Chlorophyceae), of which the Heterococcales are a
homologous order, autospore formation appears as a reéult of inhibited
zoospore formation, The liberation of swarmers as well as of autospores

is made possible by a sliding apart of the two halves of the wall surroun-
ding the vegetative cell (as far as the latter exist). Formation of bivale

ved cysts has been observed in several species,
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Very few of the Heterococcales are euplanktonic organisms.
PASCHER (No, 2 of "SWsswasserflora" [freshwater flora] 1925) divi-

des the Heterococcales into the following five families:

Family 1: Halosphaeraceae. =-- Cells free; with zoospores and autospores,
or only with the latter; uni- or multinucleate. To this family
belong the two marine genera Halosphaerda and Meringosphaera, as
well as the freshwater forms that are of interist here, namely )
Botrydiopsis and (according to the report by SMITH) also Leuvenia,

Family 2: Chlorobotrydaceae, — Cells free, solitary, in groups of two, or
united in irregular colonies; uninucleate, Reproduction exclusi-

vely by means of autospores, To this family belong the following

planktonic genera: Chlorobotrys, PseudotetraBdron, and Centri-
tractus; among these, Pseudotetrabdvonm seems to be the only eu-
plankter,

Family 3: Chlorotheciaceae, — Cells sessile, mostly uhinucleate; with ad-
vanced age multinucleate, No planktonic forms.

p.312
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Family 4: Sciadiaceae., — Cells free or sessile, solitary or in colonies,
cylindrical or toroidal; mature cells always multinucleate. Of
the only genus (Ophiocytium), certain forms occur tychoplanktonic
in large numbers, '

Family 5: Botryococcaceae, -- Cells united in homogeneous or composite ge-
latinous colonies; in the latter case, the colonial components
are frequently connected, one to another, by gelatinous strands.
Zoospores confirmed. Genera: Botryococcus, Stichogloea, and Aske-

nasyella,
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Svnopsis of the Heterococcales (after PASCHER): p;313.

Fam.Pleurochloridaceae:’solitary; free-living Heterococcales without noteworthy

longitudinal growth,

Pleurochlorideae: Cells spherical, without noteworthy gain in size, Ge-
nera: Pleurochloridella, Pleurochloris, Chloridella, Sklerochlamys, Diachros,

Botrydiopsideae: Cells spherical to oblong; Very pronounced gain in size
(one form is occasionally sessile). Genera: Botrydiopsis (p.111), Excentro-
chloris, Perone,

Monodeae: Cells ellipsoidal to oblong, ovi- or fusiform, with two distinct
poles, without noteworthy gain in size., Genera: Ellipsoidion, Monallanthus,
Nephrodiella, -Monodus, Chlorocloster, Fleurogaster, Rhomboideila, Frismatella.

Trachycystideae: Cell wall evenly sculptures; cells spherical to oblong,
without setae. Genera: Arachnochloris, Trachycystis, Endochloridion, :
Akanthochloris, Trachychloron, Aulakochloris, Chlorallanthus.

Asterogloeeae: Same as before, but in gelatinous colonies. Genus: Astero-
gloea,

Chlorocoryneae: Same as oblong Trachycystideae, but sessile and with a
unilateral membranous plug. Genus: Chlorokoryne,

Meringosphaereae: Spherical, with flcatation-serving setae, wall probab-
ly sculptured and consisting of two halves,  Genera: Meringosphaera, Radio-
sphaera, Skiadosphaera (marine plankton),

Polyedrielleae: Cells in principle spherical, but may also be hemispheri-
cal to cup-shaped. Cell wall with nondensified bumps and (always ?) sculp~ p,3l4
tured. Genera: Vischeria, Polvedriella, Chlorogibba.

Tetralldrielleae: Cells tetrahedral, or in the form of a truncate pris-
matic cylinder, Cell wall sculptured. Genera: Tetrabdriella, Tetrakenton,

_Tetragoniella, Schilleriella (?).

Goniochlorideae: Cells pillowlike compressed, evenly triangular or
quadrangular in top view; cell wall is sculptured. Genus: Goniochloris,
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Fam.Gloeobotrydaceae: Fey to many cells in regular or irregular formation em-
bedded within a homogeneous or stratified gelatinous matrix, Genera: Gloe-
obotrys, Chlorobotrys (p.112).

Fam, Botryochloridaceae: Cells of various shapes agglutenated to form regular
or irregular colonies.

Botryochlorideae:Few or many cells united in regular or irregular clusters,
usually no tetrad cells., Genera: Botryochloris, Sphaerosorus.

Tetraktineae: Cells spherical to linear; colonies consist, at the most,
of four cells, Genera: Ilsteria, Tetraktis, Raphidiella.

Chlorellidieae: Multicellular colonies composed of clusters consisting
usually of cell tetrads., Genera: Chlorellidiopsis, Chlorellidium,

Fam, Glocopodiaceae: Groups of cells live in the pockets of gelatinous rods
which are either attached to a substratum or connected with one another

to free-floating colonies (their classification among the Heterokontae is
doubtful), N

Gloeopodieae: Mostly unicellular, sessile forms., Genus Gloeopodium.

" Botryococcaae: Cells united in floating colonies. CGenus: Botryococcus
("Affiliation with the Heterokontae unlikely; most probably a member of
the Chlorophyceae'), ‘

r

Fam,Mischococcaceae: Sessile, in di~ or tetrachotomously branched colonies.

€Cells borne on stalks which are formed mainly by polar growth ‘of - internal-
ly invested membranous layers. Genus: Mischococcus,

Fam, Characiopsidaea:

‘Cells solitary, sessile on stipes formed- of membranous
substance (sometimes without stipe directly attached). Cell wall homoge-

‘neous. Genera: Characidiopsis, Characiopsis, Dioxys, Peroniella, Harpochy-
trium, i

many

Fam.Chloropediaeceae:quurworﬁcells laterally adjoined in a monostromatic layer;

’

mostly sessile. Cell wall homogeneous.

Lutherelleae: Cells in groups of four, due to autospore formation.. Genus:
Lutherella. ‘

Chloropedieae: Cells laterally adjoined to form monostromatic platelets:
Genus: Chloropedia,

Fam, Trypanochloridaceae: Cells lobed in stellate fashion; occupying the shells
of snails, Genus: Trypanochloris.

Fam, Centritractaceae:

Long cylindrical cells, solitary, rarely in colonies;
cell wall is composed of two halves, Genera: Bummeleriopsis, Pseudotetra-
edron, Centritractus,
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Fam,Chlorotheciaceae: gegsile or free, solitary or multistoried colonies;
cells cylindrical, cell wall composed of two halves; there is either pro-
nounced longitudinal growth or none at all.

Chlorothecieae: No formation of colonies, usually without noteworthy
longitudinal growth, sessile, Genera: Hemisphaerella, Chloxrothecium.

Sciadieae: Pronounced longitudinal growth, mature cells multinucleaté.
Solitary or in radial or storied colonies; in the latter case epiphytic -
[upon empty cell walls of previous cell generations]., Genus: Ophiocytium.

"Finally, it must not be overlooked that even certain filamentous forms

of the Heterokontae may become unicellular by dissociation of their fila-

ments (e.g., Heterococcus, Heteropedia, partly also Heterothrix), indeed,

even Tribonema .and also Bummileria.," (PASCHER)

- Family: Pleurochloridacgae
Solitary, nonsessile Heterococcales without>remarkab1e longitudinal
growth; Cell wall smooth or sculptured; homogeneous or composed of two
halves., Artificial family,

Potrydiopsideae

Cells spherical to short ellipsoidal; or of irregular shape. Gain in
size very pronounded; with a smooth, delicate to firm cell wall; Free-

living, occasionally attached to substratum,

Botrydiopsis BORZI, 1889

Cells spherical; free~-floating with a centrally or slightly excent~

rically situated nucleus, and many, relatively large, discoid chromatophores
in parietal position; without pyrenoid or starch, Food reserves accumulate

in the form of oil droplets; The cell wall is composed of two very un-

equal halves ("like a casserole with a cover"); it often has a reddish coloxr

is .
andﬁslightly impregnated with silica, ~- Reproduction is by means of zoo-
\

spores and autospores., The zoospores (swarmers) are produced in great num-

escape .
bers in each mother cell from which they Ain a common gelatinous vesicle,

p.315
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The zoospores are oval; with two chromatéphores usually in lateral position;
and two flagella of unequal length (the longer flagellum pdinting straight
forward, the sh;*tef one sideways; an eyspot may be present or 1acking; The
zZoospores grow diréctly into new; spherical, vegetative cells, - The auto-
spores are also produced in large numbers (up to 300 and mofe) in the pa-~
rent cell, from which they are liberated by mucilaginous disorganization of
the parent- cell wall, They are spherical and contain several chromatopho-
res; they may either grow directly into vegetative, zoospore=-forming cells,
or may develop a very thick, smooth wall and accumulate red oil as reserve
foods, that is, enter into a rest period [hypnospores]; Sexual reproduc-

tion unknown,
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Family: Gloeobotrydaceae _ p. 317

Unicellular forms, solitary, or in groups of 2, 4, 8 or more in
amorphous (roundish) colonies which may be attached or free-flpatiﬁg. Ré;
production by means of swarmers or autospores which are produced in éfoups
of 2, 4, 8, ore more.

Taxonomic key for thé penera (after PASCHER):

I, Gelatinous matrix homogeneous, or only slightly stratified whereby stra-
tification is limited to the first stages of division and later disap-
pears’ Cells more or less irregularly distributed, sometimes in groups
within the colony. Artificial, provisional genus, .....: Gloeobotrys

11, Gelatinous matrix always distinctly stratified, embracing 2, 4, or 8
cells depending upon the sequence of division. The cells are probably
lying more in the same plane (Gloeothece-typel...........Chlorobotrys
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Among Chlorobotrys, typiéal aquatic algae are known (in more or p.319
less acid waters, but also terrestrial algae, Certain forms have been ob~
served, furthermore, on moist mountain sites. %The ecologogical range of | \
this genus is; therefore, quite conside;able. The following three species

are found as:tychoplanktonic forms mainly in swampy ponds:
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A: Cells with 1 chromatoPhore§ size about 7 p; ;;; Chlorobotrys simplex l;

B; Cells with 2-5 chromatophores; cells 15-20 p., Chlorobotrys regularis 2.

C. Cells with up to 30, usually small, discoid chromatophores; cells 15-20 ﬁ;
' ’ Chlorobotrys polychloris 3.
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Appendix to the Gloeobotrydaceae: A ' : p;320
A genus with gelatinous colonies of a different structure is

Merismogloea PASCHER, 1938,

Individual cells of this still little known genus are ellipsoidal
or sphefical, and have usually 2 chromatophores. Each‘cell is surrounded
by a broad gelatinous sheath. Upohudivision,.eaCh-daUghter cell secretés
a new gelatinous envelope while; at the same time, the gelatinous sheath
of the parent cell becomes increasingly obscure, B§ agglutination of thé

gelatinous. envelopes of the individual cells,botryoidal (resembling frog

-egg clusters) colonies are formed, which easily disintegrate if pressure

is applied. Cell division is somewhat oblique; often, two divisions fol-

low in rapid succession so that groups of 2 and 4 cells are formed,
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Family: Mischococcaceae p;321

(Syn. Heterodendrineae FRITSCH)

"Upon méturity, the cells of this alga are united in arborescent,
di~ or tetrachotomously or irregularly branchéd, storied colonies, The
colonial structure consists of gelatinous stalks whose ultimate branches
terminate in 2 or 4 cells, Reproduction takes place by means of swarmers
or autospores, Upon formation of the autospores, the barent wall splits
and the two or:four autospores are pushed -out of the mother cell by the de-
velopment of a cylinder of material from the inner wéll of the parent cell
(stalks are, therefore, produced in an entirely différené manner than those

of the Gloeopodiaceae or the Characiopsidaceae)." (PASCHER) = One genus

only: Mischococcus NAEGELI, 1849,
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. ‘Family: Centritractaceae p.322

The elongated cylinarical cells are found solitary, rarely united
in colonies; the cell wall is composed of two halves.
Of the three genera placed here by PASCHER (1937),. namely Bumille~

riopsis PRINTZ, Pseudotetraldon PASCHER; and Centritractus LEMMERMANN, on-

ly the two last~mentioned have been observed amOng.plani{ton°
The genera are distinguishable as follows:
I. Cells ellipsoidal to cylindrical, often somewhat irregularly shaped, p. 323

straight or slightly curved, with round or slightly elongated ends,
without polar spines, not planktonic. «i.eeeeveeeeeesss, Bumilleriopsis

II, Cells more or less oblong cylindrical, each pole with a spine or seta.
Centritractus (below)

I1I, Cells cylindrical,'compressed; viewed laterally, cells appear ellip-’
tic, viewed from the top, they are tetragonal, with a diagonally pro-
jecting spine at each of the four corners. .. Pseudotetrabdron (p.l115)

. Centritractus LEMMERMANN, 1300

Solitary cells ellipsoidal or cylindrical, poles roundéd or cone:
lkke attenuated; with a more or less long; acuminate, straight or slightly
curved spine at each pole, The thick cell wall is composed of two halves
which overlap each~pther at the equator of the cell. With two or more
parietal chromatophores which may sometimes show a reticulate structure;
there are no pyrenoids; 0il droplets are here and there visible in the
protoplast. ~e4Reproduction is by transversal division. Somewhat doubtful
genus; resembles certain species of Ophiocytium,. Three species.

Pond dwellers, in mud, and also tychoplanktonic;

1. Length of the cell body (without the spines) 8-15 .

a) Spines long and strong ........ Centritractus belonophorus

1.
b) Spines short and delicate ........... Centritractus dubius 2.

. 2, Length of the cell body (without the spines) 24-37 . A .
Centritractus africanus 3.
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Pseudotetralldron PASCHER, 1912 ' P.324*

Solitary cells almost square if viewed from the top, often with
slightly convex sides, Projecting from each cérner in diagonal direction
is a long,straight; delicate spine, the tips of which are tapered to a
point. In side-view, the cells appear oblong elliptic. The two halves of
the cell wali overlap each other slightly so that a clearly visible line
transverses the median of the cell on its square side, The two halves of
the cell wall are probably slightly impregnated with silica, Several (up
to 10) roundish, discoid chromatophores are quite evenly distributed in pa-
rietgl position, accompanied by oil droplets which occasionally show a red-
dish color; there are no pyrenoids., Cell division has not been observed
but cyst formation has been reported, The cysts are spherical with a sili-

ceous wall whose hemispherical valves overlap each other at the margins.

‘Subsequent activity unknown., — The only speecies is:

Pseudotetraldon neglectum PASCHER, - With the characteristics of the

genus; Lateral length of the cell is 8 p; length of the spines 12-14 p,
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Family: Chlorotheciaceae . : p;325

Sessile or free, solitary or fofming multistoried”colonies. Cells are
club-shaped or cylindricali with a wall compbsed of two halves: There may
be no longitudinal growth at all, or it may be very'pronounced:

PASCHER (1937) distinguishes two groups in this family:

Chlorothecleae, which do not form colonies, are sessile und usually

without remarkable longitudinal growths; with the genera Chlorothecium and
Hemisphaerella, ‘

Sciadieae, whose cells feature pronounced longitudinal growths, live
solitary or form radial or storied colonies (in the latter case sessile).
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The genus OEhiocytiumLconsists of quite a variety of species (according p, 326

to PRINTZ, 19273 "21 Arten in allen Weltteilen" [= 4“2l species in all parts

of the world"]) which may-be divided into two sections:

Sect;lz Fuophiocytium WILLE, or Brochidium PERTY, ~ Cells mostly free and
solitary, only rarely united in colonies,

i . R . . [ i :
Sect,2: Sciadium A, BRAUN, - Cells in most cases united in colonies, always
sessile. '
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Y Taxonomic key for the Ophiocytium species:

I. Cells with a seta or spine on one pole only,

a) Polar process ending in a tiny disk (which may sometimes have been _
brol(en Off) LRI I R AR B B A R R B B R A Y I B S B N A IR N Oplliocytium ma"]us .J:"

b) Process in the form of a spine not terminating in a disk.

1. Spine ShOTt .vuueesveenevecreoonssoesses Ophiocytium cochleare 2,
(Here, colony formation may sometimes occur in that daughter
cells stay [epiphytic] attached to the [empty] parent cell wall
e.g., O.,umbellifera RABENHORST,)

2. Spine relatively very long seeeesee... Ophiocytium lagerheimii 3.
(Here, colony formation is quite frequent in that the basal spi~-
nes are attached to one another. Solitary cells may also be at-
tached by their spine to a substratum.)

II, Cells with a spine on either pole. . .... ... . : . .p;327

a) Cells 2.7~10 b thick ,.iuereeennnvenceeenns Ophlocytum caplLatum 4.,
(Colonies may here be formed by attachment of the daughter cells

to the end of the parent cell wall, e,g., O,umbellifcra LEMMER IANV‘

b) Cells more than 10 p in thickness ...... Ophlocytum bicuspidatum 5

T N

III; Cells without spines at either pole .....¢.... Ophiocytum parvalum 6.
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Appendix to the Heterococcales:

p. 329
Leuvenia CARDNER, 1910 '

(Syn. Osterhautia GARDNER)
This alga changes its appearanée with advancing age. The solita-
ry, frée-floating cells- -are spherical when, young, with a firm wall and

WthOut a gelatlnous sheath; they have one or two parietal discoid chroma-

tophores and are uninucleate. As a cell becomes older, its shape becomes
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ovi- or pyriform; and there is a considerable increase in the number of
chromatophores which are connected to one another by delicate strands of i
cytoplasm; cells are multinucleate. By direct metamorphosis, young cells i
are capable of~chénging into one zoospore with two flagella of unequal
length, and with two or more chromatophores; adult cells produce a number
of such zoospores. At the beginning of the swarming period (which starts
shortly‘after daybreak), the zoospores are pyriform; toward the end of the
period, their shape is amoeboid, Having come to rest, they retract théir
flagella, lose their contractile vacuoles, assume a spherical shape, and
secrete a wall, Palmella stages, though rare, do occur., Cyst formation
has ;lso been observed. The cysts are usually spherical, bivalved, and

with a thick wall, — One species: Leuvenia natans GARDNER,
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Order: Heterotrichales

Filamentous Heterokontae, as a rule unbranched, rarely branched;

young stages may be sessile; or the filaments may be free throughout life,

Most forms have a characteristic wall, composed of two halves. Differenti; p;330
ation of the filaments into base and apex does not exist (in some forms,

at the most slightl& indicated). Now and then, the filaments disintegrate

into isolated.cells; in the case of Bumilleria.also with longitudinal cell
division. — Asexual reproduction by means of characteristic swarmers; apla=-
nospores and akinetes known. Sexual reproduction has been observed for

Tribonema: Union ofi:egamete that bas come to rest by withdrawing its fla-

with
gella_A another that has retained its motility.
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Family: Tribonemataceae

Unbranched filaments (abnormal branching may occasionally be ob-

served; simple or repeated forking); otherwise with the characteristics of

the order;
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The four genéra known are distinguished as follows:
- . a N
Filaments composed of cells without thick gelatinous envelope.

I. Wall of a filament is composed of a linear file of H~pieces;

a) H-pieces clearly evident even in vegetative condition.
' Tribonema (below)

b) H-pieces not clearly evident in vegetative condition.,, Heterothrix

II. After a succession of 4-8 cells in which the structure of H-pieces p. 331
is not discernible, thicker H-pieces are inserted, ,...... Bumilleria

The linear arranged cells are embedded in an apparently amorphous, thick,
gelatinous matrix. l'lllllll"l..'ll.lll'l.l.l".lll.'l'l'l...'."“‘Neonen‘a ‘
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Tribonema DERBES & SOLIER, 1856 - © p.332

Syn. Conferva (auctor;vet:proparte); Conferva (senéu) LAGERHEIM

Cells united to form uniseriate unbranched filaments without ge-
latinous sheath; The individual cells are cylindrical or barrel-shapgd;
face of poles straight, The cell wall is frequently of considerable thick-
ness-and-diftincﬁly layered, The protoplast contains one or several discoid
Chromatophofes in parietal position and withfymﬂlowishngreep pigmentation.
Reserves from photosynthesis are stored as oils; volutin has élso been re-
ported. A pyrenoid has been observed in only one speciesgait is lacking in
the other; Each cell with 1 nucleus, rarely with 2 or more, However, the
number of nuclei is not a diagnosticicharacteristic for these species. The
small granules observed by DERBES & SOLIER cons£st,according to CHADEFAUD

(1936), of a glucide (and not, as:thought by HAWLITSCHKA, of calcium sulfate),
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Taxonomic key for Tribonema (after PASCHER): © 'p.335

I, Each cell normally with only one chromatophore.
a) Without pyrenoid.

1. Filaments very thin (1.5-2 p) ceeveee. Tribonema ahgustissimum

2. Filaments thicker (up to 3 ) ....evvv... Tribonema monochloron

b) With pyrenoid; filaments about 8 p in thickness.
Tribonema pyrenipgerum
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. : II, More than one chromatophore,

a) Frequently with two; rarely with 3 or 4; or with 1 chromatophore(s).

1, Chramotophores conspicuously. small; filaments 3-4 p in thickness,
Tribonema elegans

2, Chromatophores of normal to very large size, 2

- ' a) Chromatophores quite uniformly shaped, in most cases of fairly
equal size. Cells at the most 1 1/2 times longer than broad. '

- Filaments rigid, maximal 5 p thick; cells short,
Tribonema minus

~ Filaments thicker

~— up to 7 p .;...;;;.;;;.;;;.;;.;....;; Tribonema acquale

w- Up tO 10 [ u.vevevenceoeanesss Iribonema ulothrichoides

B) Chromatophores rather large and irregularly. shaped, or ribbon-
like; cells usually very long ...ceeeeees.. Tribonema affine

b) Usually several to many discoid chromatophores.

TES seeesroovssconsocossssessscsscessee Jribonema subtilissimum

. 2: Filaments thicker to very.thick

cells elongated .vvvieevvessenesssnnssesss Lribonema vulgare

B) Filaments thicker
- Filaments about 10-13 p in thickness

~ Many chromatophores, cells elongated, . Tribonema viride¥*

as long as thick (.eveeeeveeoeess Tribonema intermixtum

- Filaments up to 13«25 p and more in thickness
-~ about 13~18 p; in most cases thick-walled,

~ Cells usually shért, up to 2, at the most 3 times lon-
ger than thick, most of them with only 4-6 chromato~
PhOTES. tivevivareesacssesnsaasssss Iribonema gayanum

-~ Cells often ionger and of irregular shape, bulging, p;336
most of them with large chromatophores. '
Tribonema utriculosum#*#*
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*) Thicker forms (up to 18 p) occur but are, as yet, little known (PASCHER),

|

|

|

|

' ‘ ‘*‘*) Has also been observed with many small, or with very few (1-3), rather
large chromatophores (possibly separate species ?),

:
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Epiblanktonic Heterokontae

I. Heterochloriaales

The following epiplanktonic form is known as a member of the or-
der of Heterochloridales:

Nephrochloris incerta GEITLER & GIMESI, 1925

Cells are very much subject to changes in their shape, in mosf
cases they are broad ellipsoidal, slightly truncate, that is, of a dorsi-
ventral structure, with a very shallow longitudinal furrow, and hence,.in
cross section reniform, The anterior end is distinctly truncate, naked,
and metabolous. Slightly below the anterior pole, a single rather thick
flagellum, about twice as long as the cell body, is inserted, and one con-
tractile vacuole is situated at its base. With one (sometimes 2 ?) pari-~

etal chromatophore in the form of a broadly curved plate lining the entire

cell, of a bright yellow-green color. In the posterior cell portion, one

or two highly glossy, oily droplets. Reproduction is by longitudinal di-

vision, Cysts unknown.-
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p. 342

p;343

has been reported as an epiphytic organism of the order Rhizochloridales, then

with 2 species, Syn,(?): Stylococcus SCHMIDLE,

Cells ellipsoidal or oviform, more or less irregular, attached
by a more or less long, fine stipe; The protoplast is surrounded by a
campanulate lorica, open at the distal end, With one or two parietal,
curved chromatophores in the form of irregular plates, without'pyrenoid:
One nucleus in central position or closeg to the anterior end . Food re-

serves accumulate: in the form of oil.” The anterior end features a- system
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of pseudépodia which differs, however, in the various species. Reproduc-
tion is by means of swarmers, The genus is; in part, doubtful, So far,
three species have been reported:

A. Lorica ellipsoidal, protoplast with a delicate, long, apical rhizopodium,
Stipe relatively long. ...eeeveessceessss. Stipitococcus lauterbornei 1.

B. Lorica oviform, protoplast with a pseudopodial lobe (?), marginate or
also pointed, Stipe shorter., Anterior end sometimes with a tuft of de-
licate thizopodi@: seeceiessreceaeseceveeesa. Stipitococcus urceolatus 2.

R T T SN

C. Lorica campanulate, stipe long. e Stipitococcus vas 3.
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I1I, Heterococcales ©op.344

The order of Heterococcales (Families: Mischococcaceae, Characi-
opsidaceae, and Chlorotheciaceae) reportedly includes also several epiplank-
tonic forms.

Family: Characiopsidaceae

“Cells solitary, with homogeneous cell wall; green,or also color-
less; their shape varies markedly from genus to genus; all héve the common
characteric of being sessile; attached either by a cytOplaémic stipe which
may sometimes be quite long, or affixed to the substratum by a prélongation

of the cell wall.

The following key may, at least; augment overall orientation as p;BQS
regards the presently known five genera (after PASCHER,1938):

Cells with eyespot and contractile vacuoles; most cells with a definite -
Stall(- '...l.....!!l.'..'."..l..'.!l!tl.gl..-ll".0‘0"...-. Characidiopsis

Cells without eyespot or contractile vacuoles, with or without stalk.
I, Cells usually evidently longer than the stalk, or without the latter,
a) Cell development mostly in longitudinal direction of the stalk,

1. Cells in most cases developed perpendicular to‘the substratum,
Characiopsis
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2. Cells green or colorless, in the latter case also developed per-
pendicular to the substratum, otherwise parallel to it, arched
Or resting on it. seseiseecsssenssosonesasensassss Harpochytrium

b) Cell development mostly transverse to the direction of the stalk,
often broader than high, in optical section almost triangular; cell
wall with two verrucae or thOINS ssieesiescsssasssonsorsass DiOXVS

II, Cells as long as stalk, or shorter............m..;;;;.... Peroniella

Taxonomic key for some of the Characiopsisg species: o p.347

A..Epiphytic on algae.

I. Cells without a true stalk, but attached by the attenuated prolongation
of the cell base which is often markedly thickened at the point of at-
tachment,

a) Cells pointed at their free ends, with a conspicuous yellowish or
brownish calotte .eiesvesesesseasesaesas Characiopsis crassiapex l.

b) Cells without such apical calotte....;....'CharaciOpsis subulata 2.

——

II. Cells abruptly ending in a short stalk.

a) Few or up to '8 chromatophores., Cells pointed, often with a minute

acicula; m@fmdus up to 15 g in length. ..... Characiopsis minuta 3.

b) Many chromatophores. Cells broad tubular, often almost angilar, at-
tenuated towards the. top, without an acicula; )
30-50 p in length. v.vsveeresesensessessee. Characiopsis turgida 4.

c) Cells spherical'to transverse ellipsoidal, mostly with 2 chromato-
phores; stalk short, thick, excentriec, ..... Characiopsis gibba 5.

d) Cells fusiform, one flank more or less convex; one chromatophore, .
stalk short, not sharply delimited ,..... Characiopsis anabaenae 6.

III. Cells gradually extended into a frequently long stalk.
a) Cells pointed, '

1; Stalk half as long as the cell, the latter evenly tapered to-
ward either end, usually not bent to one side,

a) Stalk abruptly widening - into-the discoid pedicle with which
the cell is attached. Cells 20-25 p long. Characiopsis acuta 7.

B) Broadening of stalk,to meet discoid pedicle, starts at about
half its length. Cells 10-15 p long ... Characiopsis minor 8.

2. Stalk often of considerable length, and thin; it is longer than
the usually slender cell which is tapered to a point at both
ends, and often stands. at an oblique angle, _

Characiopsis longipes 9.
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b) Cells not pointed; reversed ovi-‘to‘pyriform; Stalk at least half

“

as long as the cell body, ...veveennens.. Characiopsis pyriformis lg;

B. Epiphytic on animal organisms,

I. On the shells of rhizopods (Difflugia); cells navicular.

11.

Characiopsis difflupicola 11

I1. On crustaceans; cells cylindrical, resembling a sausage.
Characiopsis cvylindrica

.__-—..........._.....——._—.——.—.—..—...—...—..-...—.——.——.—-“.—...__—_..-_s___‘..—.___...._.._

Peroniella GOBI, 1887

o

Solitary éélls spherical, ellipsoidal or pyriform, with ; delica
\ wall, affixed to a substratum by a longer or‘shorter, more or less slende
often filamentous stalk, which is very delicate, straight or curved; and
does not always terminate in a basal disk; Each celi contains one or mor
parietal discoid chromatophores, without pyrenoids, Nucleus in central p
sition: Due to accumulated oil; the cell contents assume occasionaily a
golden-yellow color. Up to 8 zoospores of uniform size are formed simul-
taneously within a celi; they are pyriform and escape frbm the parent cel
through a lateral crack in the wall; allegedly with one flagellum which,
supposedly, changes into a stalk (?) once the Swa}mers have come to rest
for germination, In addition; statospores are reporfedly aiso formed in
that thé contents of a vegetative cell become dark green due to condensa~-

tion, and the cell wall grows  thick. Sexual reproduction unknown,

-—.-—...-....-—.....—.—.....—.—..—..—.—-.—-—-—.—..—.—r—.—.———.——.————.—.—-—.._..—._—-._.

A, Mature cells with several, or many discoid chromatophores, Cells sphe-
‘ rical; siZe: 20 fi vuvvnvereennenernnnnennnns Peroniella hyalothecae 1

" B, Cells with 1-3 chromatophores; 6-10 p long (without the stalk); the
latter straight. Cells ovi- or pyriform, .... Peroniella planctonica 2

——-—.-—-...__.—._......_—_._....._....-_—-._.._._...._._.—-...-..—..-.—.-.-—--—..—.._.._.._._
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