






















0 cc u r re n c e. Denmark in lakes, Finland, Alaska (ASMUND 1959), Japan in lakes rrAKA­
HASHI), Czechoslovakia in ponds (tab. IVb, c in this paper). 

Not e . AsMUND described this species as a variety of M. acaroides. She is of the opinion 
"that body shape, size and content and structure of domes and scales and bristles are identical". 
This is true, but the scale-patterning is quantitatively quite different. In both species the scales 
are tripartite, but they differ fundamentally in the subrnicroscopical morphology of the shield. 
In Mallomonas acaroides the shield is quite smooth, b earing no structure, except for the perfor­
ations of many pores as in the majority of species. On the other hand, the shield of M. crassi­
squama is covered by a well developed network of meshes which projects considerably above the 
scale surface. The meshes are very much alike, pentagonal, hexagonal, or irregular, covering the 
whole area of the shield. The connecting struts are stout and reach the folded rim of the 
flange only in the proximal part of the scale. In M. acaroides, however, these struts are short 
projections, disappearing on the fiat of the flange and only here and there reaching the rim of 
the flange. The whole submicroscopical structure in M. acaroides is much finer than in M. 
crassisquama. Moreover, this species differs further from M. acaroides in possessing posterior 
scales with long spines that are a quite different feature from the bristles, being an outgrowth 
of the scale. Figures 30 c d in ASMUND (1959) give clear evidence of this and such spines have 
never been recorded in M. acaroides. 

M. crassisquama seems to be very common in plankton and is widespread 
in the world. AsMUND ( 1959) notes many localities in Denmark, a record 
from Finland and from Alaska (AsMUND 1961). Specimens were found during 
every month of the year, at temperatw.res from 1-23 °0, the most common 
temperature range being 10 °0 to 15 °0. The association of the type locality, 
Bondedam in Denmark, March 29th 1948, was a flagellate -diatom association 
dominated by several Synura species, Dinobryon divergens IMHOF and Synedra 
acus KuTz. 

By chance the locality in Czechoslovakia, where I found this species, is a pond Polnicka near 
Dafako, the plankton community of which was dominated in August 1955 by Synura 8pinosa 
KoRSH. and Melosira ambigu.a (MUL.) GRUN. In addition there were other species of Algae which 
might characterise the community: Asterionella formosa, Tabellaria flocculosa, Oeratium hirun­
dinella, Anabaena affinis, Dictyosphaerium pulchellum, Gonyostomum latum, Trachelomonas 
spec. div., Oryptomonas curvata et spec. div., Oentritractus belonophorus etc. 

In Japan the species was found in lakes of the Asahi mountains in Yamagata prefecture. 
The plankton of the lake Otori-ike is inhabitated by a Dinobryum cylindricum - H olopedium 
gibberum association, with aclmixed Synura sphagnicola, Tabellaria fenestrata, Mallomonas 
tonsurata, M. akrokomos, Staurastrum sp., Micrasterias denticulata, etc. (TAKAHASHI 1961). 

M allomonas zellensis species nova 

Tab. V 

C e 11 u I a e cylindricae, superne angustatae et truncatae, basi late rotundatae. Longitudo 
30--45 µ, latitudo 10-14 µ, plerumque 11 µ. 

S1uamae ellipsoideae, marginibus crassis et V-structuris conspicuis. Imago electrono-micro­
scopica s1uamae: Squama tota subtiliter porosa. Pars centralis irregul{!.riter areolata. V-structura 
magna, proxime cum tectulo. Margo squamae transverse costata. Dimensiones squamarum 
7,2-7,5 µ x 4,8-5,2 µ. 

S p i n a e rectae, solum paulo curvatae, marginibus subtiliter serratis, 40-50 µ longae. 
Pr o t o p 1 a s t u s communis: chromatophor solus, bipartitus, flagellum unum, brevius, 

aliquot (us1ue ad 5) vacuolae pulsantes in parte posteriore cellulae, granum ellipsoideum chry­
sosae plurirnis guttis olei circumdatum. 

Ha.bit at i o : in planctone lacus Zellsee, Austria 3. 9. 1959. 

C e 11 s cylindrical, anterior end somewhat at.tenuated and truncate, 
posterior end broadly rounded. Length 30-45 µ, breadth 10- 14 µ, mostly 
11 µ. Chromatophore as usual parietal, composed of two parts. Flagellum short, 
some contractile vacuoles (about 5) in the posterior end of the protoplast, 
many oil droplets around the chrysose body. 
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Sc a 1 e s elliptical, with a V-structure, lying across the body, in the light 
microscope the V-figure composed of two stout ribs, forming a distinct hood. 
Connecting struts numerous (about 10 per side), going from the arms across 
the flange, to its edge, which is upwardly folded. Shield covered over its 
entire surface with a network of irregular meshes, projecting above the level 
of the shield. Central meshes irregularly pentagonal, the meshes adjacent 
to the ribs, elongated tetragonal. Whole scale perforated by numerous pores. 
Dimensions of scales: 7,2-7,5 µ X 4,8- 5,2 µ. 

B r is t 1 e s numerous, over all the body, narrow, only slightly bent, in 
the light microscope finely serrated, pointed at the end. Length 40-50 µ. 

0 c c u r r e n c e. In plankton of Zeller See, Austria, collected 3rd September 1959. 

Not e. M . zellensis sp. nova belongs to the group of Mallomonas species that have numerous 
bristles over the entire body and the scales of which display a distinct V -structure. Such species 
occur often in the plankton of lakes and they cannot be determined by light microscopy alone. 
When using HUBER-PESTALozzr's key, I found Mallomonas elongata R EVERDIN as the 
nearest species, but in the m eantime, AsMUND (1959) examined a Mallomonas species from 
Lake Maggiore in Italy and also identified it a s M . elongata. She took electron micrographs 
of its scales which are quite different from those of my species from Austria. Disregarding the 
fact that M. elongata is twice as long as M. zellensis , the external morphology and appearance 
of the two species is similiar. The submicroscopical structure of scales, however, exhibits an 
entirely different pattern. The scales of M. elongata have no m eshes on the shield, no connecting 
struts, a different form of V-structure, a small hood, et c. 

On the basis of these facts, I think, the establishing of a new species is 
justified, even when it is defined only by the electron micrographs of its 
scales. Comparing scale-structure of M. zellensis spec. nova with that of 
Mallomonas species known to date, there is only one species near to M. zel­
lensis. It is M. crassisquama (ASMUND) FoTT comb. nova, the electron micro­
graph of the scales of which was taken by AsMUND (1959, fig. 30e) and sub­
sequently recognized by me (see plate IV in this paper). M. crassisqiiama 
also possesses tripartite scales but the network on the shield is made up of 
more or less regular pentagonal or hexagonal meshes, the connecting struts 
are less numerous (5- 6) and those at the proximal end are short, not reaching . 
the rim of the flange. M. crassisquama differs from M. zellensis sp. nova in 
bearing spines on the posterior scales. The spines may be short or quite long, 
similar to the bristles but differing from them in that they are firmly affixed 
to the scale. Such spines are lacking in M. zellensis sp. nova. In addition, 
the cells of M. crassisquama are smaller (13- 32 µ) than those of M. zellensis 
(30- 45 µ). 

Mallomonas leboimei BouRRELLY 

Tab. VI 

Mallomonas leboimii BouRRELLY 1947, p. 4- 5, tab. 3 : 12- 16 (diagnosis, ikonotypus); 
H ARRIS 1953, p. 90 , fig. 6--8 ; H ARRIS et BRADLEY 1957, p. 41- 42, tab. 1 : 1- 3; BouRRELLY 
1957, p . 194, fig. F: 3- 6, G: 13 ; AsMUND 1959, p. 25-28, fig. 24- 25; H ARRIS e t BRADLEY 
1956, p. 1- 3 (sep.), fig. 2. 

Synonym um: 

Mallomonas sphagnicola NYGAARD 1949, p. 126- 128, fig . 68. 



Sc a I e s tripartite (10- 12 µ x 6-7 µ), dome prominent, V-rib stout 
with transverse struts distinctly visible in the light microscope, shield orna­
mented with a characteristic submicroscopical structure. 

B r i s t 1 e s slightly bent, apparently unilaterally serrated, 30- 50 µ in 
length, over the entire body. 

0 cc u r re n c e. France in Fontainebleau (BouRRELLY 1946), England near Reading (HARRIS 
1953, HA1uns et BJtADLEY 1957), Denmark in lakes (NYGAARD 1949, AsMUND 1959) and Czecho­
slovakia in South Bohemia (FoTT in this paper). 

N o t e. JYlallomonas leboimei is the most easily recognized species of this genus owing to the 
peculiar structure of its scales, as seen either in the light microscope or electron microscopically. 
The species is striking in its large dimensions and in its occurrence in acid bogs with pH 3,7-5. 
It seems to be distinctly acidophilic. The pattern on its scales is very characteristic and cannot 
be mistaken for that of any other species of Mallomonas. Consequently the species can be de­
termined on the evidence of a single scale, without seeing the flagellate. In this way, by observing 
only electron micrographs of the scales, I was able to discover this species in the bogs of Czecho­
slovakia. 

We now possess three micrographs of its scales: the first from England, 
from a study by HARRIS and BRADLEY by means of the carbon replica tech­
nique, the second from Denmark, taken by AsMUND and the third from the 
peat bogs of South Bohemia in the area of Lipno , taken by myself. The pat­
terns of the scales from these three localities are identical. The scale is tri­
partite, exhibing a clear V-rib with an elongated hood. A characteristic feature 
is the structure of the shield, consisting of several interrupted transverse 
parallel ribs, joined together by irregular connecting outgrowths and lying 
parallel to the rows of perforations. The dome is striated. on one half (the 
left) by 6 ribs, whereas the other half is smooth. The other details are better 
seen from the micrographs (pl. VI : ab) of scales from various localities taken 
by the above mentioned authors. Sphagnum-bogs with a very low pH are 
inhabitated in Czechoslovakia with a similar species, M allomonas paludosa 
FoTT. It is a pronounced sphagnophilic species also, growing only in bogs 
containing living Sphagnum. The species can be differentiated from M. leboimei 
by its smaller dimensions and by the quite different submicroscopical structure 
of the shield. · 

The electron micrographs of Mallomonas scales were made by Dr. J. LuDviK, C. Sc. in the 
Laboratory for Electron Microscopy of the Czechoslovak Academy of Sciences. My thanks are 
due to him and to Professor J. W oLF, m ember of Academy, for permission to the use the electron 
microscope. I am very grateful to K. HARRIS and A. BERIT for some electron micrographs of 
Mallomonas scales, a lready published in their papers, which I needed for comparison with my 
observations. I am indepted to J. FIALA for the light microscope photographi;; and to P. JAVOR· 
NICKY for the L atin diagnoses. I also wish to thank to Dr. LEEDALE (Leeds) for reading the manu­
script and correcting my English. 
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Explanations of plates 

Tab. I. - Mallomonas acaroidea PERTY emend. IwANOFF var. acaroidea. - This is a typical 
variety, as has been defined by IwANOFF 1899. (Compare his figure in this paper 
fig. 3a-c.) - a surface view of the armour of scales, bearing bristles. Evidently 
all scales bear bristles, but in the drawing not all are figured. b bristle and c scale 
as seen in the light microscope. d a scale in the electron microscope. e scale and 
bristles taken by the phase contrast. By this technique the transverse struts 
are discernible and look like elongated dots. It is presumed that CoNRAD, when 
drawing dotted ribs, has in fact seen the struts, lying across them. For this reason I 
think the V-structure in M. acaroides is composed of ribs and not of dots, as is as­
serted in CONRAD and in determining keys e.g. in HUBER-PESTALOZZI, MATVIENKO 
etc. - a--c orig., d orig. micrograph of J. LuDvfK, e orig. photo J. FIALA, 

Tab. II. - MallomonasacaroidesPERTYemend. lwANOFF. Electronmicrographsofscalesofvari· 
ous varieties from distant localities showing the identical pattern of their structure. 
a var. acaroides (syn. var. galeata HARRIS et BRADLEY) from England, Berkshire 
(after HARRIS et BRADLEY 1960). b var. echinospora (NYGAARD) FOTT from Den­
mark (after AsMUND 1959). c var. striatula AsMUND from Denmark (after AsMuND 
1959). d var. inermis FoTT from Czechoslovakia, Bohemia (orig. micrograph of 
F oTT et RozsivAL). 

Tab. III. - Mallomonas acaroides PERTY emend. lwANOFF var. inermis FoTT. - a surface 
view of the silica armour of scales. Only scales from the anterior part of the body 
bear bristles. b anterior scale with a spine. In the light microscope the spine is smooth. 
A posterior scale is without bristle , showing only rhombic frame of ribs. c cyst 
with an envelope of scales surrounding it. The wall of the cyst is smooth, the plug 
is not discernible. In the middle of the protoplast is an elliptical grain of chrysose. 
d micrograph of the scale from the same material. - a-c orig. drawings, d after 
FoTT 1955. 

Tab. IV. - Mallomonas crassisquama (ASMUND) FoTT. The scales from D(mmark (a) and Czecho­
slovakia (b, c) display the same marking ·on their surface. b rear scale without the 
dome. - a orig. micrograph of B. AsMUND, b, c micrographs of J. L uDvfK. 

Tab. V. - Mallomonas zellensis FoTT spec. nova. - a view of the living cell, displaying one 
bipartite chromatophore, a chrysose grain and many contractile vacuoles in the poste­
rior part of the cell. Scales as seen with a dry system (b) and with immersion (c). 
d micrograph of a scale. e scales and bristles taken with a phase contrast. The ne­
gative shows the structure of the shield and the connecting struts, but these details 
became indiscernible in print. - a--c orig., d orig. micrograph of J. LuDviK, e orig. 
photo of J. FIALA. 

Tab. VI. - Mallomonas leboimei BouRRELLY. - a scale showing the details of the submicro­
scopical structure. This micrograph reproduced as negative is one of the best ever 
made, displaying a great amount of detail of the structure on the scale. Mate­
rial from D enmark. b micrograph reproduced as positive from the material of Bo­
hemia, Czechoslovakia. The white .shadow on the scales show clearly how much 
the dome and the frame-work project above ·the scale level. - a after AsMUND 
1959, b orig. J. LunvfK. 
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