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

Compsopogon coeruleus, sladkovodni r uducha zijici v prazskych akvariich 

Ja~·q u cs S . .Zaneveld. Bohushw Fo tt and Jf arcelct X ov cl.k on~ 

Z..\:\" lc\"J.'.L l l .J . s.1 ). I). l ·'oTT~ ) d :u. Xov.\Km- ,\2) ( l 9 7 li ): C'Olll]l80/l0f!On coeruleus, a rNl 
a lgn n<'11·l.\- reported f"t11 · fr<'"h1n1ter aqLtaria in Pragtw. - Prc':·d ia. P raha, 48: 17 :?O. 

f<::G1rnination of a <i('ll"<' gro11·th of erect. hln i:-;h g reen fi lamen t:-; in :-;ome freshwater 
aq uar ia in Pragtie .. (''l;cchu,.,lovakia. n'Yenl0< L that th,<>se tha ll i 11·en' n red a lgal species, 
( '01111;so7wqon coemle118 (R.\LBts) :\ f o:-;TAC:'\E. Nin e(' th i:-; :-;pec ies i:-; e::;sent ia lly tropical 
and c-: n htrnpical a11(L it Im-., heen r arely r0po 1·(t'<L from E tu'O [W. the new local ity consti
t ll i<'C-: an int t'r1':-;ting <'xt •'n:-;iu11 of itc-: kno\1 n d i:-:trib u tio n . A <liagno:-; i::; of th i:-; speci0::; as 
111'1 1 a:-: f'onw <l!'ta ilc-: t1h0Ltt it:-; rnorpho logy and gnographic8 1 d.i:-;tribnt ion nro given. 

1) ! 11 ~ti t 11 t c o/Ocpruwr1m11hy. Old Dominion Unil-ersi ly, .X01jollc, T' irginia, 23508, U.S .. A. 
2 ) n eportme11t of Botrrn.'f· Crr roline l 'nicersity of I'mque, Benr'ttska 2, 12801 Prague 2. 
( '::.f'c hoslornkirr. 

T ~TR OD "CC' TTO~ 

A dense growth of blu e t o blue green colored algal filam ents growing on 
st on es, wa,terph-mts, and the bott om of some aquarj a in Prag ue turned out 
t o be a reel algal species of the genus C01npsopogon. This is an essentially 
world wicle distributed ma inly tropical and subtropical fresh ancl brackish 
m _iter genu s. According t o th e monograph of tb e genus by KRISHNAMURTHY 
( l 962) and som e additional papers the genus is r epresented in India (KRISH
NAMURTHY 1957 , DAS 196+) , the Malayan Archipelago (WEBER-Van BossE 
1921 - 1928 ), t h e Antilles (TAYLOR 1960). Italy (.MENEGHINI 1840) , Algeria 
(i\fo:NTAGNE L 8-±6) , France (BOILLOT l 958) , and th e southern U.S.A . (SMITH 
1950). However , some Compsopogon species have also been reported from 
localities with a t emperate climate , i. e . China (JAo 194-1 ), Japan (OKAM URA 
l 9 l5) , the Northern U.N.A .. (COLLINS 19 16, 8MITH 1950), Great Britain 
(WEISS et M U RRAY J 909 ). Germany (FRIEDRICH I. 966) , and New Zealand 
(CHAPMAN et CAl\lERON 1967). The occurrence of the species in these localities 
\ 1.rhich is thought to be due to transport by shipping , is often characterized 
by an influx of warm wast e water. 

First in 1961 b y l\I U-LLE R .. a nd again in ] 971 by HEYNIG a Compsopogon species ·was reporte <l 
from German~' inha biting 11·an111rnt0r a quaria. From their original h a bitats those spec ies may 
h ave b een introduced into C'l'n tra l Europe by the tra n sfer of aquarium plants. Such a transfer 
of tropical pla nt s is also h eld rc:-;pon :-; i bl e for the invasion of the tropica l green a lga , P i thophora 
into Czech a qua ri a (SULA 19:30 .. FoTT 1971). 

The dim en sions of the aqua ri um o f Dr. P ecina in Prague were 70 x 34 X 32 cm. The alga was 
g ro wing h ere be fore 1971. After t hat year the sp ecies d isappeared suddenly for t wo years but has 
developed r ecently (in 1975) again . The bot t om of the aquarium is part ly covered by gravel 
which h as n ot changed over the last five years and partly of isolated pieces of limestone which 
are d eposited in the bac kgronml of th e aquarium. H ere , some subm erged plants b elonging to the 
genus Cryptocoryne arc g ro \\·ing on \Yhich the spores of Compsopogon germinate and develop as 
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germlings. The adult algae are usually up to 10 cm 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 Orypto
coryne or other water plants. The alkalinity of the aquarium water measures l. 76 meq /l and the 
pH of the sample equilibrated with air was 7.!1. The temperature of the wa.ter 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 
rnelanogaster, Xiphophorus maculatus, ancl Girardinus metnllicus. 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 consist8 of large colorless, axial cells surrounded 
by 2-4 layers of small, densely pigmented cortical cells (Pl. I: 2). vVith the 
exception of the Compsopogonacear. all other Bangiophycidae lack a cortical 
envelope. 

Contrary to the observations by FAN (19()0) studies with the electron 
microscope have shown that the cell walls of Cornpsopogon are without pit 
connections (NICHOLS, RIDGWAY et BOLD I 96G). The openings seen in in
completely deposited cell walls are not similar to the pit connectio1rn in the 
Florideophycidae. However, in such cases cytoplasrnatic connections between 
adjacent cells occur and typical cell organelles , including chloroplast:-;;, 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 nucle11s is rather conspicuous and 
located on one side of the cell (Pl. I: 4). In older cells ,i, 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 Ei,rise. 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 sta.rtecl 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 SK GJA ( 1939) there arc 
7 families in the Bangiophycidae, one of which is the family Compsopogonn
ceae. In his monograph, KRISHNAMURTHY recognized two genera, Compso
pogon and Compsopogonopsis. The former includes all algae with coarse 
axes exceeding 250 µm in diameter and with rhizoiclal outgrO\vths confined 
to the basal part of the thallus only. 

DIAGNOSIS OF THE CZECH AQUAR;IUl\l SPECL\IENS 

Thallu-, bushy, soft but not gelatinous, sessile or free floating. green to bluish-violet green; 
sessile plants \\·ith ~mall basal attachment cells from which unis0riate, 4-6 µm wide rhizoicls 
project into the substrate and from which usually one but sometimes 2-4 erect, well branched 
filaments arise; branches making a wide angle (usually OYcr 70°) \\-ith the main axis; erect fila
ments variable in length but normally less than 10 cm long ancl up to 0.5 mm wide; older parts 
cylindrical 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 µm wide x 10 
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to 18 µm high and at th e Ltp1c<':-; 4- 7 µm wid e x ~-(j µm high; older filament;:-; arnl branchc~ 
cort 1cat<'d; cortt'x us ually forming mor<' than one layer; cortical cellR triangular to polygonal , 
outer cells 18- 34 µm wi<le and 12 21 vrn high; axial celb 126- 175 µm wide and 42 µm high; 
monosporangia 21- 25 µm in dianwt<'I'; mo110,.,pm'0,.; (only macro-aplanospor0:-; were se0n) 
averag0 17 µm in d.ii:wwter. 

D l scussro~ 

The measnrements g;ivcn in the cliagnm;is indicate that the Czech aquarium 
~peC' i rnens ha\'C to be refrrrcd to C'ompsopoyon coeruleus (BALBIS) MoNTAGN 1~. 
The thaJlus is rela,tiwl~- short (shorter than in wild liv0 specimens) and the 
nect axe:-; arc up to onl~, 0.;) nun wi(le. Urnler the microscope, most imprcssivP 
a.rP the outstn,mling branch(':-; making au n,ngk with the main axis of close 
to 90°. The di rnPm;ions of tlw C'Plls of the unif-icriate branches, of the cortical 
<·elk and oft he rnonosporangia, <tgree with those of C. coeruleus. However, 
it i;-; certainh· trn<' tha,t the differenceR between C. coeruleus and C. hookeri 
SL02''1'AGN1~ <~re reh-i,tivel:r Rlight (CHAPMAN et UAl\1ERON 1967). The other 
<·losC'l~ - rclate<l spccieH, C. afrur;inosus (J. AGARDH) K ·OTZINC ha8 smaller 
monor-:;porcs being 9 - 13 p.m in diameter and the axes be::u Hhort spinous 
bran<·lws. Both ('hn,rnctcristics are abr-:;cnt in our specimens. 

('. cuPrulnts is the rnof-it \Vid('spread specieR of the genus. It has been re
<·ordecl from nJl eontinentH nrnl from localities other than the tropics and 
Httbtropics. The speC'ics occurs in both fresh and brackish water, from se::-i, 
}(',.,.cl to I :WO meters above ~ea level. lt has become a nuisance in some 
irrigatjon \rnrks (f);w1TH I 9i50). 1t i~ unlikely that this could happen in Czecho
slovaJcia since the period of cold \\'Cather is too long for this aJga to make 
survival possible. Because of the low winter temperatures it is also unlikely 
that the a lga \\·i ll become a pernic-i,nent member of the Czech <1.lgal flora. In 
aquaria, Compsopog0'/1 if present in reasonable quantities, is certainly usefol 
\\·bile releasing ox)'gcn b.' photos.n1thesis. 

C. coeruleus ii' th0 type :-;peci<':-; of the ge nu:-:. The species \1·as first described by MoNTAGKE 

( 1846) from a specimen collcctNL in Algeria. AnothC'r specimen, mount<'d 011 the ,.;nmo herbariwn 
sheet, i::; a specimen from thf' horbariLLm of Balbi;:-; and was collected in Puerto Rico. The former 
spoc inwn is clesignatod as the t.ypc, t lw second a,.; co-type. The type spec imen is present in the 
~[us6um National <l'Histoiro Na1 un'll<', PaL"is. 
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ROUHRN 

Com pso71oyon }[ox'l'AG.':E 184() j1 · rnd :-:laclkovoclnich rucluch, obsahujfcf 6 clruhu (KRISHNA

>ll ' R'l'HY 19G2), ktcr6 jsou kosmopolitnl'" rozsffrny v teplyoh vodach tropt"1 a subtropl'1. J edendruh, 
l·az<'n,y puvodne do rocl11 f,r1111mea, j<· znarn i z jizni Evropy z okoli mesLa Pi::;y v Jtalii. Nejrozsi
l'Pncjsf clruh Oornpsopogon roeruleus ( 13 \LBIS) ~I OXTACT~E se pocina v poslednich 20 lotcch siht i do 
chladnejsfch c·astf Bvropy. Prvni rn1 IC' z byl v umcl em toku Ro<l<lish Canal u most a Manchester 
v A nglii. Kawll :-:c \·yznacuj0 zv.\'~t·nou tcplotou vody po cely rok a by la v nem jiz clffvo objevena 
jin/t 1 rnpicka :-:laclkovod.ni z<'l<'rn1 l·a,.;a f'itlwphoro. Dalsi m1lozy ruduchy jsou z toplych odpadnich 
vod \" XSR (FRtEDRICii 1966) a z akvArii v NDR (HEYN'TG 1971) . V Praze ji vo svem akvariu 
popr,·(! nalezl clr. P. Pecina v r. 1H71 a dal nam material k prostudovanf. Voclle ro<lu Pithophom, 
ktcr<'t vc steri lniin stavu ,.;o sotva rl,1. rozlis it od r. Cladophora, jo to clruhy obyvatol tropickych vod 
z<lomacnely v nasich akvarifoh. Y rnladf 1rnl, Oornpsopogon podobu kratkych, jednofadych vlaken 
rnodrnzelen6, nas<' rll(i ha,.vy, ro.-;!oucioh nR. akvarijnfch rostlinach. Pozcleji vyroste ke:ffckovite 
vNvC'na stelka. lll' irnlik CP111 imP1 ITl VC']ka (v prfroclc a:/. 20 cm, V nasich akvarifch asi 9 Cm), ktera 
,.;c mu:lf' oddclit od podkladu n voln c vzplyvat vo ,,ode. Na prufozu stelkou vidimc Rloupcc vel-
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kych osnfch bunek, obklopcny parC'nchymatickou korou clrobn.)·ch bunek. Plasticly v bur\kach 
ob. ahujfcf asimilacnf pigmenty n ejsou ccrvene, jak bychom u ruduchy ocekavali, n.)·b rz sedo
modr6. Moclry fykocyanin pfevlttcla nacl malym mnozstvim fo rveneho fykoerythrinn. Na rozdil 
od ostatnfch fas , znecisf ujfcfch stcn.v a rostliny akvarii, da se Com psopo(fon snadno odst ranit 
a v prirncfonem mnozstd zasobujc akvm·ijni vodu vyclatrn', ky,.,likcrn. Hozmno7.ujl' "(' h orbou 
ncpohlavnfch spor, tzv. rnonospor. Pot\-rclili jsme ckktronoptick{1 poznron1ni (Xr< 110Ls C't al. 
1966 ), Ze zrn6c ka skrobu jako Ll v;c'ch ruduch SC' t n>l'i \ ' e~· toplasrn l- a hrornacli ,.;(' Z\' l..\. :'.;te kolcm 
clipsoidniho ja<Lra. kter6 SC' nchlcclkcm tnho pocloh<'1 PYl'('llOicln (l'!. r: 4). 
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See also Plate I in the Appendix. 

F: PcP i\'!' d ;.1a rC' h 7. I !17.) 
J? eriewed by l' . .frll'ornicl.-.1/ 

Plate I. - 1. - Habit of Oompsopogon coeruleus (BALBrs) MoXTAGNE from a freshwater aquarium 
in Prague . - 2. - Surface view of a p orti on o f an adult e rect filament. The axial cells (indicated 
by clotted. lines) are surrounded by small, irregularly shaped polygonal cortical cells. - 3. - Un
corticatod uniseriate filament Rh o wing some arising m onosporangia. - 4. - Single cell structure 
showing irregularly shaped chloroplasts and fl.oridean starch grains associated with the nuclear 
area of the coll and not with the chloroplasts . Starch grains are seldom in close proximity to the 
chloroplast. 
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