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Scaled Chrysophyceae From Arkansas. II.The Genera
Mallomonas, Paraphysomonas and Spiniferomonas

ROBERT A. ANDERSEN
Department of Botany and Bacteriology

University of Arkansas, Fayetteville 72701

ABSTRACT

This is the second paper of a floristic survey of the scaled Chrysophyceae of Arkansas and
includes the following species: Mallomnnas crassisquama. M. rrnn's var. Asmumliac M
papillosa. M. caudaia. M heiernspina. M. inxignis. Paraph vsomnnax vpsiiia, P imneritirwa and
Spiniferomonax conica

INTRODUCTION

The morphology of the siliceous scales surrounding the cells con-
tinues tobe the main distinguishing taxonomic feature fororganisms
placed in the family Synuraceae. This second paper continues the
floristic survey of the scaled chrysophytes of Arkansas that has been
previously initiated (Andersen and Meyer 1977).

METHODS

Samples were collected from several pools and ponds east of Fay-
etteville along Arkansas Highway 16 near Sequoyah Reservoir
(Washington County), farm ponds along Arkansas Highway 170 north
of Devil's Den State Park (Washington County), and De Gray Reser-
voir, an impoundment of the Caddo River (Clark County). Collec-
tions were made with a plankton net or Van Dorn water bottle and
prepared for transmission electron microscopical study as described
in the initial paper (Andersen and Meyer 1977).

RESULTS

Genus Mallomonas Perty 1851

The species assigned to this genus have been arranged into various
groups based on the morphology of the scales (Conrad 1933; Huber-
Pestalozzi 1941; Bourrelly 1957; Harris and Bradley 1960). The
species discussed below are arranged according to Harris and Brad-
ley's (1960) scheme which includes four series: Tripartiae, Planae,
Quadratae and Torquatae. The series Tripartiae is further subdivided
into three groups: acaroides, striata and papillosa. There is also an
artificial cluster of species which do not fit into the four series.

Series Tripartiae
Group acaroides

Mallomonas crassisquama (Asmund 1959) Fott 1962, p. 79.
basonym: M. acaroides Perty 1851 emend Pascher 1910, Krieger

1930, Conrad 1933 var. crassisquama Asmund 1959, p.
32.

Plate III,Figure 19.
The validity of this taxon as a separate species has been questioned

by Kristiansen (1975, 1976), and its relationship toM.Bourrellyi Teil-
ing inBourrelly 1957 is not clear. Thomasson (1963) published micro-
graphs of scales from M. Bourrellyiwhich appear very similar to
those ofM.crassisquama. The cells ofM.Bourrellyiare 22-38 /jm by
12-14 pirn (Bourrelly 1957) while the cells of M. crassisquama are
smaller, 14-20 |im by9-12 fim (Asmund 1959). The Arkansas material
was collected from De Gray Reservoir, February 19, 1977. The cells
and scales were very typical of M.crassisquama. and no "transition-
al" scales of the M.acaroides var.strialula-type were found.

Group striata
Mallomonas cratis Harris et Bradley 1960 var. Asmundiae Wujek et

Van der Veer 1976, p. 181.
Plate I,Figures 1,6.

This variety was recently described by Wujek and Van der Veer
(1976) from material collected in The Netherlands, and it is distin-
guished from the nomenclatural type by itsparallel riborientation on
the dome rather than the u-shaped ribs of the type. It was collected
on December 30, 1975, from an ephemeral pond located near Sequo-
yah Reservoir. The pond forms in an isolated woodland area follow-
ingperiods of extensive precipitation. Ithas trees throughout its con-
fines; the water is dark brown in color and slightly acidic. The pond
dried shortly after the collection and did not form again until Febru-
ary, 1978, but the species was not found again.

Group papillosa
Mallomonas papillosa Harris et Bradley 1957, p. 44 var. papillosa.
Plate I,Figures 5,7.

This species was found in a shallow poolnear Sequoyah Reservoir
during March, 1977. This pool also contained Synura uvella and
Mallomnnas insignis.

Series Planae
Mallomonas caudaia Iwanoff 1899, p. 250 emend Krieger 1930. p.

294, Asmund 1955. p. 163.
synonyms: M.fasligiala Zachariasin Lemmermann 1899, p. 109.

M.fasligiala Zacharias 1903, p. 259.
M. fasligiala Zacharias 1903 var. macrolepis Conrad

1933. p. 65.
M. fasligiala Zacharias 1903 var. Kriegeri Bourrelly

1957, p. 187.

Plate II,Figures 8,9,10,13.
The taxonomy, and particularly the nomenclature, of this species

is somewhat confusing (Fott and Ettl 1959; Asmund and Hilliard
1961). Iagree with Asmund and Hilliard's (1961) retention of the
name M. caudata because of the very incomplete description of M.
fasligiala (Lemmermann 1899), the adequate description of M.
caudata by Iwanoff in 1899 and the later descriptive but synonymous
account by Zacharias (1903).

The armour of this species consists of numerous oval or circular
scales, each with an attached bristle (Fig. 8,9,10). However, the con-
nection between the scale and bristle is not siliceous but rather
organic innature, because the bristles are always separated from the
scales during treatment with nitricacid. The acid treated bristle base,
or "foot",is smooth and flattened (Fig. 13) with no evidence of an at-
tachment point on the distal, unperforated end of the scale (Fig. 10).

This species has been found in two ponds near Devil's Den State
Park during the fall of 1977, and was present in substantial numbers
in both ponds. It has been reported from Arkansas on two previous
occasions, once as M. caudata (Meyer 1969) and again as M.
fastigiata (Meyer et at. 1970).

Mallomonas heterospina Lunc 1942, p. 274 emend Asmund 1956,
p. 75.

Plate I.Figures 2.3,4.
Mallomonas heterospina is closely related to three other species:

M.mulliunca Asmund 1956, M.pugioBradley 1964, and M.Harrisae
Takahashi 1975. The scales of these four species can be distinguished
by the shape of and ribbing pattern on the dome, the reticulate pat-
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Plate I.Fig. 1.Mallomonas cratis var. Asmundiae. acid cleaned. 15,000 X.Fig.2. M. helernspina. acid cleaned. 21.000 X.Fig. .1. M.heiernspina.
enlargement of dome area in figure 2. 42.000 X. Fig. 4. M.heierospina. acid cleaned. 15,000 X.Fig. 5. M.papillnsa. 18.000 X.Fig. f>. M.cratis
var. Asmundiae. acid cleaned. 15,000 X.Fig.7. M.papillnsa. 15,000 X.
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Plate II.Fig. 8. Mallomonas caudata. 1800 X.Fig. 9. M.caudata, bristle. 4500 X.Fig. 10. M.caudata, scale, acid cleaned. 12,000 X.Fig. 11. M.
insignis, tailend scale, acid cleaned. 15,000 X.Fig. 12.M.insignis, apical and body scales. 4500 X. Fig. 13. M.caudata, acid cleaned bristle foot.
21,000X.Fig. 14. M.insignis, body scale, acid cleaned. 12,000 X.
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Plate III.Fig. 15. Paraphy.iomonas vestita. dried cell. 3300 X. Fig. 16. P. imperforata. 21.000 X. Fig. 17. Spiniferomonas cnnica. acid cleaned.
30,000 X.Fig. 18.Paraphysomonas sp. 30,000 X.Fig. 19.Mallomonax crassisquama. 9000 X.
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terning and the type(s) of bristle(s) present. However, when this
sample was digested with nitricacid, the bristles separated from the
scales and no direct connections between the two were observed.
Thus, the identification made here isbased on the scale morphology
only,but it should be mentioned that no hooked bristles were ob-
served. The scales have some markings on the dome (Pig. 2,4), but
these are not as heavy and distinct as those of M. Harrisae. And
although the dome of M. heterospina has been described as smooth
(Bradley 1964; Takahashi 1975), the micrographs of Asmund (1956,
Fig. 3-5) and Wujek et al. (1975, Fig. 1) show similar light markings
on the dome. Another character used to distinguish M. heterospina
from M.Harrisae is the complete lack ofhooked bristles on the latter
(Takahashi 1975). However, Bradley (1964) reports juvenile cells of
M. heterospina may lack hooked bristles, and Asmund (1956) found
cells withan "almost total absence of hooked bristles." Thus, the dif-
ferences between M. heterospina and M. Harrisae seem nebulous,
and the difference used to distinguish these species in this case was
the degree of thickness of the reticulate meshwork and dome stria-
tions. The meshwork and dome markings ofM Harrisae are thicker
than those ofM.heterospina. This species occurred in the same small
woodland pond withM cratis var. Asmundiae, and the temporary
nature of this pond may have allowed only juvenile cells without
bristles to form.

Species ofUndesignated Series
Mallomonas insignis Penard 1919, p. 122.

synonyms: M. torulosa Kisselew 1931, p.239.
M.mesolepis Skuja1932, p.28.
M. mesolepis Skuja 1932 var. spinosa Matvienko

1954, p. 90.
Plate II,Figures 11,12,14.

This species was clearly described by Penard (1919) and has more
recently been thoroughly investigated by Harris (1958) using both
lightand electron microscopy. Organisms of this species are relative-
lylarge and rather easy to identify with the light microscope when
their tail is present. The scales are likewise distinct. The cell has
spined scales on the anterior (Fig. 12 - right side) and posterior (Fig.
11)ends and non-spined scales over the midbody region (Fig. 14, 12 -
left side). The scales are described as hollow with a bent tip (Harris
1958), but the scale inFigure 11appears tohave a lateral tooth rather
than abent tip. The identification of this species has been verified by
electron microscopy for collections from a woodland pond on De-
cember 30, 1975, and a small pool during March, 1977, both near Se-
quoyah Reservoir.

Genus Paraphysomonas de Saedeleer 1929, p. 177.

Paraphysomonas vestita (Stokes 1885) de Saedeleer 1929, p. 177.
basonym: Physomonas vestita Stokes 1885, p.313.

Plate III,Figure 15.
Paraphysomonas vestita is a colorless, single-celled flagellate which,

has numerous siliceous scales surrounding the protoplasm. Ithas
been found inwater of wide-ranging temperatures and hydrogen ion
concentrations (Takahashi 1976), and in addition to numerous re-
cords from freshwater, this species recently has been found inmarine
samples (Leadbeater 1972, 1974; Thomsen 1975). This species was
found in a collection from a small, temporary pool near Sequoyah
Reservoir on March 9, 1977.

Paraphysomonas imperforata Lucas 1967, p.330
Plate III,Figure 16.

This species was described from a sample collected from the
English Channel (Lucas 1967), but it has also been collected from
freshwater inThe Netherlands (Wujek and Van der Veer 1976). This
appears to be the first record of the species in the western hemis-
phere. Itwas found in a sample collected fromDe Gray Reservoir on
February 19, 1977.

Paraphysomonas sp.
Plate III,Figure 18.

Grids prepared from the De Gray Reservoir samples of February
19, 1977, contained scales which apparently belong to an unde-
scribed species ofParaphysomonas. These scales are nearly identical

to Takahashi's (1959) microplankton species number 13, and bear a
superficial resemblance to P. foraminifera (Lucas 1967). The scales
have a very regularly reticulated base which recurves up and in to
produce a rim. There are solid triangular structures in the center of
the scales, and these may represent either short or broken spines.
Whole cells were notobserved.

Genus Spiniferomonas Takahashi 1973,p. 76

Spiniferomonas conica Takahashi 1973, p.79.
Plate III,Figure 17.

Scales belonging to this species were observed ina sample collect-
ed from a farm pond near Devil's Den State Park. There are two

types of scales known for this species (Takahashi 1973). The elliptical
scales have a hollow center and are about 1 jjmin length. The two
conical scales, partially hidden inthe lower center of Figure 17, have
a short spine with a capitate end projecting upward from the basal
plate. The elliptical scales inFigure 17 agree with Takahashi's de-
scription (1973), but the spines of the conical scales are shorter.
Takahashi describes the spine length to be 6.1 to 6.8 nm in length,
and these are clearly several times longer than the elliptical scales in
his Figures 21 and 22. Those collected from the farm pond have
spines which are shorter than the elliptical scale length, and only
about 0.6 (ira inlength. The type description is the only report of this
species Ihave found. The slight difference in spine length reported
here willprobably be found tobe within the limits ofnatural variation
for the species.

ACKNOWLEDGEMENTS

Iwould like to thank Dr.R.L.Meyer forhelpful dis-
cussions, encouragement, laboratory space, supplies,
and equipment, Dr.K. S. Kim for operating the elec-
tron microscope, N. Woomer for critically reading the
manuscript, W. Poppe for the DeGray Reservoir
samples, J. Placke for a farm pond sample, and the De-
partment of Plant Pathology for the use of their dark-
room facilities.

LITERATURE CITED

ANDERSEN, R.A.and R. L.MEYER. 1977. Scaled Chrysophyceae
from Arkansas. Ark.Acad. Sci.,Proc. 31:12-16.

ASMUND,B. 1955. Electron microscope observations on Mallo-
monas caudata and some remarks onits occurrence infour Dan-
ish ponds. Bot. Tidsskr. 52:163-168.

ASMUND, B. 1956. Electron microscope observations on Mallo-
monas species and remarks on their occurrence insome Danish
ponds. II.Bot. Tidsskr. 53:75-85.

ASMUND, B. 1959. Elektron microscope observations on Mallo-
monas species and remarks on their occurrence insome Danish
ponds and lakes. III.Dan. Bot. Ark. 18(3):1-50.

ASMUND,B. and K.HILLIARD.1961. Studies on Chrysophyceae
from some ponds and lakes inAlaska. I.Mallomonas species ex-
amined withthe electron microscope. Hydrobiol. 17:237-258.

BOURRELLY, P. 1957. Recherches sur les Chrysophycees
-

morphology, phytogeny, systematique. Rev. algol., Memoire
Hors-Serie 1:1-412.

BRADLEY,D. E. 1964. A study of the Mallomonas, Synura and
Chrysosphaerella of Northern Iceland. J. Gen. Microbiol.
37:321-333.

CONRAD, W. 1933. Revision du genre Mallomonas Perty (1851)
incl. Pseudomallomonas Chodat (1920). Mem. Mus. Royal. Hist.
Nat. Belgique 56:1-82.

16

Journal of the Arkansas Academy of Science, Vol. 32 [1978], Art. 6

Published by Arkansas Academy of Science, 1978



1

Arkansas Academy of Science Proceedings, Vol.XXXII,1978 17

FOTT, B. 1962. Taxonomy of Mallomonas based on electron micro-
graphs of scales. Preslia 34:69-84.

FOTT, B. and H. ETTL. 1959. Fytoplankton udolni nadrze na
ielivce. Preslia. 31:213-246.

HARRIS,K.1958. A study of Mallomonas insignis and Mallomonas
akrokomosl. Gen. Microbiol. 19:55-64.

HARRIS,K.and D.E. BRADLEY. 1957. III.An examination of the
scales and bristles of Mallomonas in the electron microscope
using carbon replicas. J. Roy.Microscop. Soc. 76:37-46.

HARRIS, K. and D. E. BRADLEY. 1960. A taxonomic study of
Mallomonas. J. Gen. Microbiol. 22:750-777.

HUBER-PESTALOZZI, G. 1941. Das Phytoplankton des Siisswas-
sers. Teile 2, 1.Halfte. Stuttgart. 364 pp.

IWANOFF. L. 1899. Beitrag zur kenntniss der morphologie und
systematik der Chrysomonaden. Bull. Acad. Imp. Sci. -St.
Petersbourg 11:247-262.

KISSELEW, J. A. 1931. Zur morphologie einiger neuer und seltener
vertreter des pflanzlichen microplanktons. Arch. Protistenk.
73:235-250.

KRIEGER, W. 1930. Untersuchungen uber plankton-chrysomona-
den. Die gattungen Mallomonas und Dinohryon in monographis-
cher Bearbeitung. Bot. Arch. 29:257-329.

KRISTIANSEN, J. 1975. Chrysophyceae from Alberta and British
Columbia. Syesis 8:97-108.

KRISTIANSEN, J. 1976. Studies on the Chrysophyceae of Born-
holm. Bot. Tidsskr. 70:126-142.

LEADBEATER, B. S. C. 1972. Paraphysomonas cylicophora sp.
nov., a marine species from the coast of Norway. Norw. J. Bot.
19:179-185.

LEADBEATER,B. S. C. 1974. Ultrastructural observations on nano-
plankton collected from the coast of Jugoslavia and the bay of
Algiers. J.mar. biol. Ass. U.K.54:179-196.

LEMMERMANN,E. 1899. Das phytoplankton sachsischer Teiche.
Forschungsber. Biol. Stat. Plon. 7:96-135.

LUCAS,I.A.N. 1967. Two new marine species of Paraphysomon-
as. J. mar. biol. Ass. U.K.47:329-334.

LUND, J. W. G. 1942. Contributions to our knowledge of British
Chrysophyceae. New Phytol. 41:274-292.

MATVIENKO, A. M. 1954. Zolotistie Vodorosli (Chrysophyta).
Poredelitel presnovodnikh vordoroslei SSSR, 3. Moscou. 188
pp.

MEYER, R. L. 1969. The freshwater algae of Arkansas. Ark. Acad.
Sci.,Proc. 23:145-155.

MEYER, R. L., J. H. WHEELER and J. R. BREWER. 1970. The
freshwater algae of Arkansas. II.New Additions. Ark. Acad.
Sci., Proc. 24:32-35.

PASCHER, A. 1910. Chrysomonaden aus dem Hirschberger Gross-
teiche. Monogr. Abhand. intern. Rev. Hydrobiol. Hydrogr. Vol.
1, 66.pp.

PENARD, E. 1919. Mallomonas insignis spec, nova? Soc. Bot.
Geneve, Bull.II.2me series 11:122-128.

PERTY, M. 1851. Zur kenntnis kleinster lebensfromen nach bau.
funktionen, systematik mit specialverzeichnis der inder Schweiz
beobachteten. Bern, 228 pp.

SAEDELEER, H.DE. 1929. Notules systematiques. VI.Physomon-
as. Ann. Protist. T.2:177-178.

SKUJA, H. 1932. Beitrag zur algenflora Lettlands. I.Acta Horti. Bot.
Univ.Latviensis. 7:25-85.

STOKES, A. C. 1885. Notes on some apparently undescribed forms
of freshwater infusoria. No. 2. Amer. J.Sci. Ill,29:313-328.

TAKAHASHI,E. 1959. Studies on genera Mallomonas. Synura. and
other plankton in fresh-water by electron microscope. I.Bull.
Yamagata Univ. (Ag. Sci.). 3:117-151.

TAKAHASHI,E. 1973. Studies on genera Mallomonas and Synura.
and other plankton infresh-water with the electron microscope.
VII.New genus Spiniferomonas of the Synuraceae (Chrysophy-
ceae). Bot. Mag. Tokyo 86:75-88.

TAKAHASHI,E. 1975. Studies on genera Mallomonas, Synura and
other plankton in fresh-water withthe electron microscope. IX.
Mallomonas Harrisae sp. nov. (Chrysophyceae). Phycologia
14:41-44.

TAKAHASHI,E. 1976. Studies on genera Mallomonas and Synura.
and other plankton in freshwater with the electron microscope.
X. the genus Paraphvsomonas (Chrysophyceae) in Japan. Br.
phycol.J. 11:39-48.

THOMASSON, K.1963. Araucanian Lakes. Acta phytogeogr. Suec.
47:1-139.

THOMSEN, H.A. 1975. Anultrastructural survey of the chrysophy-
cean genus Paraphysomonas under natural conditions. Br. phy-
col.J. 10:113-127.

WUJEK, D. E., R. HAMILTONand J. WEE. 1975. Studies on
Michigan Chrysophyceae III.Mich. Bot. 14:91-94.

WUJEK, D. E. and J. VAN der VEER. 1976. Scaled chrysophytes
from The Netherlands including a description of a new variety
Acta Bot. Neerl. 25:179-190.

ZACHARIAS, O. 1903. Zur kenntnis der niederen flora und fauna
holsteinischer moorsumpfe. Forsahungber. Biol. Stat. Plon
Vol. 10:223-289.

17

Journal of the Arkansas Academy of Science, Vol. 32 [1978], Art. 6

https://scholarworks.uark.edu/jaas/vol32/iss1/6


	Scaled Chrysophyceae from Arkansas. II. The Genera Mallaomonas, Paraphysomonas and Spiniferomonas
	Recommended Citation

	Scaled Chrysophyceae From Arkansas. II.The Genera Mallomonas, Paraphysomonas and Spiniferomonas

