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Preface

I'he present volume of the Siisswasserflora von Mitteleuropa/Freshwater Flora
of Central Europe on Synurophyceae replaces the corresponding outdated
parts on the family Synuraceae in the volume on Chrysophyceae and Hapto-
phyceae by Starmach (1985).

I'he need of a replacement has become increasingly obvious, as the volume
mentioned was mainly based on light microscopy, whereas electron micro-
scopy of the silica structures now has become the basis for taxonomy and iden-
tification in the Synurophyceae and has also resulted in numerous additional
taxa. Accordingly, keys and descriptions have been totally revised, and the il-
lustrations now include electron micrographs of the silica structures for all
taxa, in addition to habitus figures drawn from the light microscope.

The Class Synurophyceae as treated here now comprises 220 species and sub-
specife taxa, i.e. 180 of Mallomonas, 30 of Synura and the single species of
Chrysodidymus and Tessellaria, but also included are 6 dubious species of
Conradiella and the single species of Pseudosyncrypta and Jaoniella, which
have only been described by light microscopy. Not included are five fossil spe-
cies of Mallomonas and one of Synura, the names of which are listed at the end
of the respective chapters (p. 92 and 120).

In comparison, Starmach’s 1985 edition included 183 taxa, i.e. 152 of Mallo-
monas (including 11 of Mallomonopsis), 25 of Synura (including 1 of Cateno-
chrysis), and 6 of Conradiella. 37 of these taxa have been synonymized with
some of the 220 taxa recognized in the present edition. The genera Microglena
(5 species), Chrysosphaerella (7 species) and Spiniferomonas (9 species), which
were classified in the Synuraceae by Starmach have been removed from the
Synurophyceae. Furthermore, 68 of the 183 Mallomonas and Synura taxa
of Starmach had to be deleted, because they could not be identified from
the original light microscopical descriptions.

A large number of additional taxa described by light microscopy but not men-
tioned by Starmach we also considered to be undeterminable. The present vol-
ume ends with a list of totally 507 described species and subspecic taxa, i.e. the
220 taxa we included in this class, plus many synonyms and taxa with dubious
or undeterminable affinities and others previously considered having synuro-
phycean affinities but now classified elsewhere.

As in other volumes in the series, this volume is not restricted to European taxa,
but includes the whole world. European taxa are highlighted by bold typogra-
phy. 135 taxa (i.e. 104 of Mallomonas, 23 of Synura, 1 of Chrysodidymus, plus
the 6 dubious species of Conradiella and the single species of Pseudosyncrypta)
have been reported from Europe. Twelve of the 127 taxa of Mallomonas and
Synura have so far been recorded exclusively from Europe and are possibly
endemic. Most of the other taxa occurring in Europe have a northern tempe-
rate distribution and have also been reported from North America, 40 taxa are
cosmopolitan or almost so. Of the remaining 85 taxa, several will certainly
sooner or later also be found in Europe, other mainly tropical species almost
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certainly not. A limit between these two groups cannot be drawn; accordingly
this survey covers the whole world.

We hope that this book will be a useful tool in chrysophyte research worldwide.

Jorgen Kristiansen & Hans R. Preisig
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30 Family Mallomonadaceae Diesing 1866

Distribution: Scattered. Europe: Czech Rep., Germany, Netherlands, UK. -
North America, East Asia.

Sectio Insignes Asmund & Kristiansen 1986

No dome, v-rib present. Apical and caudal scales with spine  insignis (30)

Mallomonas insignis Penard 1919 Fig. 12, PL. § j-1
(M. torulosa Kisselev 1931, M. mesolepis Skuja 1934, M. mesolepis var. spi-

nosa Matvienko 1938a, M. sophiae Czosnowski 1948, M. insignis var. sophiae
(Czosnowski 1948) Bourrelly 1957, M. insignis var. lacustris Bourrelly 1957)

Cells large, elongate-ellipsoidal, tapering to a tail. Both apical and caudal
spines, but bristles absent. 25-100 x 14-28 pm.

Body scales from ellipsoidal to almost circular. Dome absent, v-rib with
rounded angle. Proximal border and posterior flange with struts. Shield
with honeycomb pattern, except for the central papillate area. Apical scales
prolonged into a stout spine, caudal scales smaller, with a thin spine. 3.3-
5.5 x 2.7-9.0 uym.

Cysts almost spherical, 25-30 x 14-28 pm.

Distribution: Scattered but widespread. Europe: Austria, Czech Rep., Den-
mark, Finland, France, Germany, Hungary, Latvia, Netherlands, Poland, Por-
tugal, Romania, Russia, Slovakia, Sweden, Switzerland, UK, Ukraine. — North
America, Asia and Australia.

Sectio Retrorsae Siver 1988

No dome, v-rib present. Scales backwards oriented . ....... retrorsa (30)

Mallomonas retrorsa Siver 1988 Pl. 5§ m-o
Cells lanceolate to spindle-shaped, with an apical tuft of short paddle-like bris-
tles. 20-35 um long.

Scales backwards oriented. No dome. There is a broad u-shaped v-rib; proxi-
mal flange and proximal border asymmetrical. Shield with small pores. Apical
scales elongated, bearing the short bristles. Caudal scales with one branch of
the v-rib prolonged into a long spine. Body and apical scales 2.9-5.5 x 1.8—
3.3 um, caudal scales up to 8 um long.

Bristles short and flat, only attached to the apical scales, 3.0-4.5 pm.
Distribution: Only known from Eastern North America.

Systematic part 31

1 12 @c d

ligs 11-12. — Fig. 11. Mallomonas ouradion: a: Whole cell and b: scale with
bristles (Harris & Bradley 1958). - Fig. 12. Mallomonas insignis: a: Whole cell;

h: posterior part of cell; ¢: body scale and d: caudal scale; e: cyst inside scale
cover (Penard 1919).

Sectio Quadratae Momeu & L. S. Péterfi 1979

Scales very thick, with internal structure. No dome, no v-rib, but proximal
horder present. Body scales rhombic.

la Scales without pits or grooves (or with very few)
2 WIS DRIBEIE o & o oouvw v scvrsrn o S s s e e N e e adamas (32)
2b With 2—4 bristlesateachend ................. splendens (32)
Ib Scales with pits or grooves
2a Pattern of several rounded pits
3a Anterior scales rounded

4a Pits arranged in two curved rows . . ....... lychenensis (32)

4bPitsina v-pattern . . . .. ... .o enrnnnn.. . allorgei (34)
3b Anterior scales elongated and curved

4a Pits along proximal border. . . ............ maculata (34)

4b Pits in an irregularpattern . . .. ............ formosa (34)

2b Only one or two pits
3a One very large, irregular, central pit .......... fenestrata (35)

30 Two anall, roanded Pt o o «oovo v awe s s vwnes s parana (34)




32  Family Mallomonadaceae Diesing 1866

Mallomonas adamas K. Harris & D.E. Bradley 1960
Fig. 13,Pl. 6 a

Cells rounded ovoid, without bristles, 13-27 x 11-17 um.

Scales rounded, with an internal reticulate pattern and a superficial pattern of
papillae with one or few pits. Rear scales with backwards pointing projection.

No dome. Asymmetrical v-rib and broad flange. 6-9 x 3.5-5.0 um.
Cysts ellipsoidal, 13-20 x 13-15 pm.
Distribution: Scattered. Europe: Czech Rep., UK. — Asia, Australia.

Mallomonas splendens (G.S. West 1909) Playfair 1912 emend.
Croome, Diirrschmidt & P.A. Tyler 1985 (Lagerheimia splendens
G.S. West 1909) Fig. 14, Pl. 6 b—

Cells long and cylindrical, with 2—4 bristles at each end.

Body scales thick, rhombic, with broad proximal border and weak v-rib; no
anterior submarginal rib. Internal meshwork and papillose surface without
pits. Apical and caudal scales with asymmetric dome. 5.6-7.3 x 4.4-5.6 um.

Distribution: Scattered, Europe: UK - first misinterpreted as a green alga. —
Asia, Australia.

Mallomonas splendens f. arnbemensis Croome, Diirrschmidt & P. A.
Tyler 1985 Pl. 6d

Differs by a circular pit in the angle of the v-rib,
Distribution: Tropical (Australia and S.E.Asia).

Mallomonas lychenensis W. Conrad 1938 a Fig. 15, Pl. 6 e-h

(M. robusta Matvienko 1941, M. tessellata Nygaard 1945, 1949, M. lychenen-
sis var. tessellata (Nygaard 1945) Bourrelly 1957)

Cells ovoid with a distal crown of bristle-bearing scales, 12—40 x 8-16 um.

Body scales thick, elliptic, covered with papillae and with an internal reticu-
lum.

Strong proximal border, but no v-rib. Shield with up to ten conspicuous pits
arranged in two curved rows. Apical scales rounded, with a bulged lobe sur-
rounding the flagellar pit. Caudal scales with short spines. 3-10 x 2-6 pm.

Bristles thin and curved, attenuated, 9-30 pm.

Systematic part 33

Figs 13-16. — Fig. 13. Mallomonas adamas: a: Whole cell; b: cyst inside cell
cover (Harris & Bradley 1960). — Fig. 14. Mallomonas splendens: Whole cell
(Conrad 1933). - Fig. 15. Mallomonas lychenensis: a: Whole cell, b: single sca-
les; c: collarless cyst inside scale cover (Nygaard 1949; as M. tessellata); d: cyst
with collar (Conrad 1938a). — Fig. 16. Mallomonas allorgei: a: Whole cell; b:
cyst inside scale cover; c: single scales (Conrad 1933).

Cysts ellipsoidal, rounded at both ends, porus with or without collar. 17-23 x
11-16 pm. Zygotes spherical, 12 pm diam.

Distribution: Widely distributed. Europe: Austria, Belgium, Denmark,
France, Hungary, Netherlands, Norway (?), Romania, Slovakia, Sweden, Swit-
zerland, UK, Ukraine. — North and South America, Africa and Australia.

Mallomonas lychenensis f. ecuadorensis Wujek & Dziedzik 2005
Pl 6i

Distinguished by the very large pits on the shield.
Distribution: Only known from South America (Ecuador).

Mallomonas lychenensis f. symposiaca Skogstad & Kristiansen
1996 Pl 6

The two rows of pits on the middle body scales have fused to two irregular
channels.

Distribution: Only known from Europe: Denmark.
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Plate 6. Mallomonas, Quadratae 1.
a. Mallomonas adamas. — Body scale (UK, Harris & Bradley 1960).

b—c. M. splendens. - b: Body scale (Australia, Croome in Asmund & Kristian-
sen 1986). — c: Whole cell (Australia, Croome & al. 1984).

d. M. splendens f. arnhemensis. — Body scale (Australia, Croome & al. 1984).

e-h. M. lychenensis. — e: Body scale. — f: Apical scale (Denmark, Asmund &
Kristiansen 1986). — g: Whole cell (Denmark, Skogstad & Kristiansen 1996). -
h: Caudal scale (Denmark, Asmund & Kristiansen 1986).

i. M. lychenensis f. ecuadorensis. — Body scale (Ecuador, Wujek & Dziedzic
2005)

j. M. lychenensis f. symposiaca. — Body scales, SEM (Denmark, Skogstad &
Kristiansen 1996).

k-m. M. allorgei. - k: Body scale. - |: Detail of scale cover, SEM. - m: Caudal
scale (Denmark, Asmund & Kristiansen 1986).




