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Compsopogon coeruleus, a red alga newly reported
for freshwater aquaria in Prague

Compsopogon coeruleus, sladkovodni ruducha Zijici v prazskych akvariich
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Examination of a dense growth of erect, bluish green filaments in some freshwater
aquaria in Prague, Czechoslovakia, revealed that these thalli were a red algal species,
Compsopogon coerulens (BaLsis) MonTaGNE. Since this speeies is essentially tropical
and subtropical and it has been rarely reported from Europe, the new locality consti-
tutes an interesting extension of its known distribution. A diagnosis of this species as
well as some details about its morphology and geographical distribution are given.
) Tnstitute of Oceanography, Old Dominion University, Norfolk, Virginia, 23508, U.S.A.
) Department of Botany. Caroline University of Prague, Bendatska 2, 12801 Prague 2.
C'zechoslovalkia.
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INTRODUCTION

A dense growth of blue to blue green colored algal filaments growing on
stones, waterplants, and the bottom of some aquaria in Prague ‘turned out
to be a red algal species of the genus Compsopogon. This is an essentially
world wide distributed mainly tropical and subtropical fresh and brackish
water genus. According to the monograph of the genus by KRISHNAMURTHY
(1962) and some additional papers the genus is represented in India (KRIsH-
NAMURTHY 1957, Das 1964), the Malayan Archipelago (WEBER-Van Bossk
1921 —1928), the Antilles (TavrLor 1960), Italy (MeNEcHINT 1840), Algeria
(MoNTAGNE 1846), France (BorLLor 1958), and the southern U.S.A. (SMiTH
1950). However, some Compsopogon species have also been reported from
localities with a temperate climate, i.e. China (Jao 1941), Japan (OKAMURA
1915), the Northern U.S.A. (Corrins 1916, Smita 1950), Great Britain
(Werss et Murray 1909), Germany (Frieprica 1966), and New Zealand
(CrarvaN et CAMERON 1967). The occurrence of the Species in these localities
which is thought to be due to transport by shipping, is often characterized
by an influx of warm waste water.

First in 1961 by MULLER. and again in 1971 by HEy~N1G a Compsopogon species was reported
from Germany inhabiting warmwater aquaria. From their original habitats these species may
have been introduced into Central Europe by the transfer of aquarium plants. Such a transfer
of tropical plantx is also held responsible for the invasion of the tropical green alga, Pithophora
into Czech aquaria (Sura 1930. Forr 1971).

The dimensions of the aquarium of Dr. Pecina in Prague were 70 x 34 x 32 em. The alga was
growing here before 1971. After that year the species disappeared suddenly for two years but has
developed recently (in 1975) agam. The bottom of the aquarium is partly covered by gravel
which has not changed over the last five years and partly of isolated pieces of limestone which
are deposited in the background of the aquarium. Here, some submerged plants belonging to the
genus Cryptocoryne are growing on which the spores of Compsopogon germinate and develop as
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germlings. The adult algae are usually up to 10 em long and are not damaged by herbivorous fish,
as long as the algae are alive and growing. Their habit is well adapted to the plantation of Crypto-
coryne or other water plants. The alkalinity of the aquarium water measures 1.76 meq/l and the
pH of the sample equilibrated with air was 7.9. The temperature of the water in summer is from 24
to 25° C, in winter it is not below 20° C. The aquarium was inhabited by a rather great amount
of fish. Out of about 60 specimens of fish one third were adults belonging to the species Poecilia
melanogaster, Xiphophorus maculatus, and Girardinus metallicus. The aquarium was not aerated.

MORPHOLOGY, REPRODUCTION, AND TAXONOMIC POSITION

The Compsopogonaceae occupy an unique position among the primitive
red algae in that the erect axis consists of large colorless, axial cells surrounded
by 2—4 layers of small, densely pigmented cortical cells (Pl. 1:2). With the
exception of the Compsopogonaceae all other Bangiophycidae lack a cortical
envelope.

Contrary to the observations by Fax (1960) studies with the electron
microscope have shown that the cell walls of Compsopogon are without pit
connections (NicHoLs, RipGwAy et Borp 1966). The openings seen in in-
completely deposited cell walls are not similar to the pit connections in the
Florideophycidae. However, in such cases cytoplasmatic connections between
adjacent cells occur and typical cell organelles, including chloroplasts, are
contained within the cytoplasm.

The blue green chloroplasts are parietal and so closely associated as to
form irregularly winded, lobed, rosary shaped structures (Pl. I:4). In older
cells the chloroplasts are separated and no longer ensheathed by cytoplasmatic
strands. In mature cells there is a great number of vacuoles but in young
cells there is just a single large one. The nucleus is rather conspicuous and
located on one side of the cell (PL.1:4). In older cells a dense accumulation of
floridean starch grains fills the cells.

Normally, reproduction is by means of monospores (= macroaplano-
spores). Any cortical cell of an old filament may become a monosporangium.
Upon germination the monospores develop a prostrate system of branching
filaments from which the erect, corticated filaments may arise. In some cases
microaplanospores may be formed (THAXTER 1900).

The Rhodophyta form an ancient group of algae. Fossil records of possible
red algae are known from the Paleozoic era which started about 600 million
years ago. The division contains only one class, the Rhodophyceae which is
subdivided into two subclasses, i.e. the more primitive Bangiophycidae and
the higher developed Florideophycidae. According to SKusa (1939) there are
7 families in the Bangiophycidae, one of which is the family Compsopogona-
ceae. In his monograph, KRISHNAMURTHY recognized two genera, Compso-
pogon. and Compsopogonopsis. The former includes all algae with coarse
axes exceeding 250 pm in diameter and with rhizoidal outgrowths confined
to the basal part of the thallus only.

DIAGNOSIS OF THE CZECH AQUARIUM SPECIMENS

Thallus bushy, soft but not gelatinous, sessile or free floating. green to bluish-violet green;
sessile plants with small basal attachment cells from which uniseriate, 4—6 pm wide rhizoids
project into the substrate and from which usually one but sometimes 2—4 erect, well branched
filaments arise; branches making a wide angle (usually over 70°) with the main axis; erect fila-
ments variable in length but normally less than 10 em long and up to 0.5 mm wide; older parts
cylindriecal but tapering to uniseriate branches with blunt tips; older parts 0.4—1 mm in diameter;
uniseriate branches consisting of discoid cells which measure at the base 17—26 um wide x 10
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to 18 pm high and at the apices 4—7 um wide x 3-—6 wm high; older filaments and branches
N 5 . 3

corticated; cortex usually forming more than one layer; cortical cells triangular to polygonal,

outer cells 18—34 pm wide and 1221 um high; axial cells 126—175 um wide and 42 ym high;

monosporangia 21-—25 um in diameter; monospores (only macro-aplanospores were scen)

average 17 um in diameter.

DISCUSSION

The measurements given in the diagnosis indicate that the Czech aquarium
specimens have to be referred to Compsopogon coeruleus (BaLBis) MONTAGNE.
The thallus is relatively short (shorter than in wild live specimens) and the
erect axes are up to only 0.5 mm wide. Under the microscope, most impressive
are the outstanding branches making an angle with the main axis of close
to 90°. The dimensions of the cells of the uniseriate branches, of the cortical
cells, and of the monosporangia agree with those of C. coeruleus. However,
it is certainly true that the differences between C'. coeruleus and C. hookert
MontaGNE are relatively slight (CHAPMAN et CamERON 1967). The other
closely related species, C. aeruginosus (J. Acarpn) KirziNeg has smaller
monospores being 9—13 pum in diameter and the axes bear short spinous
branches. Both characteristics are absent in our specimens.

(' coeruleus is the most widespread species of the genus. 1t has been re-
corded from all continents and from localities other than the tropics and
subtropics. The species occurs in both fresh and brackish water, from sea
level to 1200 meters above sea level. 1t has become a nuisance in some
irrigation works (SmrTa 1950). 1t is unlikely that this could happen in Czecho-
slovakia since the period of cold weather is too long for this alga to make
survival possible. Because of the low winter temperatures it is also unlikely
that the alga will become a permanent member of the Czech algal flora. In
aquaria, Compsopogon if present in reasonable quantities, is certainly useful
while releasing oxygen by photosynthesis.

C. coeruleus is the type species of the genus. The species was first described by MONTAGNE
(1846) from a specimen collected in Algeria. Another specimen, mounted on the same herbarium
sheet, is a specimen from the herbarium of Balbis and was collected in Puerto Rico. The former
specimen is designated as the type, the second as co-type. The type specimen is present in the
Muséum National d’Histoire Naturelle, Paris.
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SOUHRN

Compsopogorn. MONTAGNE 1846 jo rod sladkovodnich ruduch, obsahujici 6 druht (KrisaNa-
MURTHY 1962), které jsou kosmopolitné rozsifteny v teplych voddch tropi a subtréopu. Jeden druh,
razeny puvodné do rodu Lemanea, je znédm i z jizni Evropy z okoli mésta Pisy v Italii. Nejrozsi-
renéjsi druh Compsopogon coeruleus (BaLpis) MONTAGNE se potind v poslednich 20 letech &irit 1 do
chladnéjsich casti Evropy. Prvni ndlez byl v umélém toku Reddish Canal u mésta Manchester
v Anglii. Kandl se vyznacuje zvisenou teplotou vody po cely rok a byla v ném jiz diive objevena
jind tropickd sladkovodni zelend tasa Pithophora. Dalsi ndlezy ruduchy jsou z teplych odpadnich
vod v NSR (Frieprici 1966) a z akvarii v NDR (Hev~ie 1971). 'V Praze ji ve svém akvariu
poprvé nalezl dr. P. Pecina v r. 1971 a dal n4m materidl k prostudovéni. Vedle rodu Pithophora,
kterd ve sterilnim stavu se sotva da rozlisit od r. Cladophora, je to druhy obyvatel tropickych vod
zdoméenély v nasich akvériich. V mladi ma Compsopogon podobu kratkych, jednoradych vldken
modrozelené, naSedlé barvy, rostoucich na akvarijnich rostlindch. Pozdéji vyroste kefickovité
vétvena stélka, nékolik eentimetrin velka (v piirodé az 20 em, v naich akvériich asi 9 em), ktera,
se muze oddélit od podkladu a volné vzplyvat ve vodé. Na pratezu stélkou vidime sloupee vel-
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kych osnich bunék, obklopeny parenchymatickou korou drobnych bunék. Plastidy v bunkach
obsahujici asimila¢ni pigmenty nejsou Cervené, jak bychom u ruduchy o¢ekavali, nybrz Sedo-
modré. Modry fykoeyanin prevlida nad malym mnozstvim ¢erveného fykoerythrinu. Na rozdil
od ostatnich Fas, znecistujicich stény a rostliny akvarii, dd se Compsopogon snadno odstranit
a v priméfeném mnozstvi zdsobuje akvarijni vodu vydatné kyslikem. Rozmnozuje se tvorbou
nepohlavnich spor, tzv. monospor. Potvrdili jsme elektronoptickd pozorovéani (Nicwors et al.
1966), ze zrnécka Skrobu jako u viech ruduch se tvoii v eytoplasmé a hromadi se zvlasté kolem
elipsoidniho jadra, které se nisledkem toho podoba pyrenoidu (PL I :4).
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See also Plate 1 in the Appendix.

Plate I. — 1. — Habit of Compsopogon coeruleus (BALBis) MONTAGNE from a freshwater aquarium
in Prague. — 2. — Surface view of a portion of an adult erect filament. The axial cells (indicated
by dotted lines) are surrounded by small, irregularly shaped polygonal cortical cells. — 3. — Un-
corticated uniseriate filament showing some arising monosporangia. — 4. — Single cell structure
showing irregularly shaped chloroplasts and floridean starch grains associated with the nuclear
area of the cell and not with the chloroplasts. Starch grains are seldom in close proximity to the
chloroplast.
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