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Br. phycol. Bull. (1967) 3 (2) 299-303 
October 31, 1967 

A NEW SPECIES OF PAVLOVA FROM M A D E I R A  

By J. C. GREEN 

National Institute of Oceanography, Wormley, Surrey 

Light microscope observations on Pavlova ph~guis sp. nov. (Chrysophyceae), a marine 
flagellate, are described and it is compared with the type species P. gyrans. Recent observations 
on P. gyrans are given and the diagnoses of the genus and type species emended. 

Butcher (1952) described a chrysophycean flagellate, Pavlova gyrans, which had 
been isolated from the Helford River, Cornwall. A second species was isolated 
recently from the North Atlantic Ocean, off Madeira, during a cruise of R.R.S. 
'Discovery' in Oct. 1966. This paper gives preliminary observations on the new 
species and amplifies the diagnoses of the genus and type species to include a 
further characteristic organelle, the contractile attaching organ (reported by 
Parke & Manton in Bourrelly, 1957), which arises close to the flagella. 

PAVLOVA P1NGUIS sp. nov. 

D I A G N O S I S  

Cellula 3-4 (5)/z × 5-8/z magna, ooides, postice obtusa, paulum metabola, non compressa. 
Flagellum alterum corpore sesqui vel duplo longius, alterum quartam vel tertiam partem 
illius longum. Haptothrix (organum affixionis) tenuissima, contractilis, extensa taro longior 
quam corpus. Chromatophora bina, magna, lateralia, flavovirentia; stigma rubrum, vario situ, 
laterale vel subapicale. Corpora lucida refringentia substantiae ignotae plerumque 2-3 in parte 
postica sita. 

Planta die 23 Oct. anni 1966 in Oceano Atlantico lat. bor. 32 ° 58-6', long. occ. 16 ° 54.8' 
lecta, sub numero 3 (Green, N. I. O.), culta ut Vivario Cantabrigiensi tradita, figuris huc appo- 
sitis 1, 3, 4, 5 delineata, prima earum holotypo. 

Cells 3-4 (5)/~ × 5-8 p., ovate, base obtuse, slightly metabolic, not compressed. Longer 
l 1 flagellum 1,~-2 times the body length, the shorter ~-~ the length of the longer. Haptothrix 

(attaching organ) contractile, very fine, rarely more than body length when fully extended. 
Chromatophores two, large, lateral, yellow-green; stigma red, position variable, lateral to 
sub-apical. Bright refractive bodies of unknown nature, usually 2-3, present at the posterior 
end. 

Isolated from the N. Atlantic Ocean at position 32 ° 58.6' N, 16 ° 54'8' W, Oct. 23, 1966, as 
culture No. 3 (Green, N.I.O.) and deposited with the Culture Collection of Algae and Protozoa, 
Cambridge. Shown in figures 1, 3, 4, 5, of which Fig. 1 is the holotype. 

DESCRIPTION 

In contrast to P. gyrans the cells of P. pinguis are not compressed and show 
little metaboly, being typically elongated with the posterior end obtuse and 
somewhat wider than the anterior (Fig. 1). 

There are two unequal flagella arising laterally towards the apical pole. The 
longer flagellum is 1~-2 times the length of the cell and it beats with a charac- 
teristic rapid, convoluted wave motion illustrated in Figure 1. In P. gyrans 
(Fig. 2) the action is such that the long flagellum has a looped appearance. In 
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FIG. 1. Motile cell of P. pinguis with flagella in characteristic positions and showing 
the short haptothrix (attaching organ), b, bright refractive bodies; ch, chromatophores; 
ft t, long flagellum; fie, short flagellum; h, haptothrix; n, nucleus; s, stigma. 
FIG. 2. Motile cell of P. gyrans. Note the long haptothrix. 
FIG. 3. Cell division in the motile phase of P. pinguis. 
FIG. 4. Cell division in the non-motile phase of P. pinguis. 
FiG. 5. A group of non-motile cells of P. pinguis. 
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both species the long flagellum carries very fine hairs which are difficult to 
demonstrate satisfactorily but which may be just seen in the electron micro- 
graphs (Figs. 6 and 7). The shorter flagellum appears much finer under the light 
microscope and electron microscope observation shows that it is hairless with 
a more attenuated tip than the longer flagellum. It is directed stiffly outwards 
and beats with a relatively slow up and down motion. 

A third filiform organelle arises close to the flagella. This is an attaching organ 
similar, in this respect, to the haptonema found in members of the Hapto- 
phyceae (sensu Christensen, 1962). It is a very fine threadlike structure which 
can easily be overlooked since, as it only occasionally exceeds cell length when 
fully extended, the body frequently covers it. A similar organelle was observed 
in P. gyrans by Parke & Manton (in Bourrelly, 1957) but in this case, although 
fine, it is more conspicuous since its length may be at least three times that of 
the cell and it frequently trails behind when the organism is swimming (Fig. 2). 
In both P. gyrans and P. pinguis the attaching organ was observed to retract by 
contraction and not by coiling, the characteristic method of a haptonema. This 
observation implies a difference in structure between a haptonema and the 
attaching organ of Pavlova (Parke, 1961) and thus the latter should not be 
termed a haptonema. It is proposed therefore to call it a haptothrix (Gr. grr-rco to 
attach, Op[~ a hair). 

The remaining organelles of P. pinguis are similar to those of P. gyrans. 
There are two yellow-green laterally inserted chromatophores and a red stigma, 
the position of which varies between lateral and subapical. No contractile 
vacuole was detected. At the posterior end of the cell lie two bright refractive 
bodies which in the type species Butcher referred to as leucosin. They do not, 
however, give the typical leucosin reaction with cresyl blue and therefore appear 
to be of a different composition to the reserve material normally found in the 
Chrysophyceae. The nature of these bodies is under investigation. The nucleus, 
a varied number of small lipid bodies and peripheral muciferous organelles 
can also be observed. 

The swimming action of P. pinguis is varied. It may swim rapidly in one 
direction, revolving slowly on its long axis. Sometimes it is rather more erratic, 
darting to and fro. After a short time under a cover slip the cells settle and may 
then vibrate rapidly. Eventually, as the cell begins to flatten, pseudopodium- 
like structures may be put out, but this does not take place as readily as in 
P. gyrans which quickly reacts to irritation by the formation of pseudopodia 
and the discharge of muciferous bodies. 

Asexual reproduction in P. pinguis takes place by cell division in either the 
motile or non-motile phase (Figs. 3 and 4); the cells readily enter the latter phase, 
clustering together in a mucilaginous mass and losing their appendages (Fig. 5). 

Asexual reproduction has also been recorded in the motile phase for P. gyrans. 
In the light of the preceding observations the following amplified diagnoses 

are given. 

PAVLOVA R.W. Butcher, 1952, p. 183. 
Cells solitary, motile, naked with undifferentiated periplast. Two unequal flagella and a 

haptothrix (attaching organ) arising laterally, close together, from the anterior end; the longer 
flagellum with hairs, the shorter smooth; haptothrix contractile. Asexual reproduction by 
division in the motile or non-motile phase. 



302 J. C. GREEN 

FIGS. 6-7. Electron micrographs of direct preparations taken on the Siemens Elmiskop I 
(used at 80 kV) in the Botany Department, Leeds University. 

Fig. 6. The flagella (fll, fl2) and contracted haptothrix (h) of P. pinguis. The 
arrow indicates the hairs on the long flagellum, x 11,000. 

Fig. 7. Part of the long flagellum of P. gyrans, x 20,000. 

P. G Y R ANS  R . W .  Butcher, 1952, p. 183. 
Cells 3-6/~ x 4-10/~ strongly metabolic, either elongated, ovoid or amoeboid, usually 

compressed, base acute; chromatophores two, large, lateral, not extending to the base, dull 
yellow or yellow-green. Longer flagellum l~P-2 times the body length, the shorter ~ the length 
of the longer. Haptothrix, contractile, conspicuous, when fully extended 3-4 x body length. 
Red stigma present in the apical region. 1-3 bright refractive bodies of unknown nature at the 
posterior end. 
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I am grateful to Dr M. Parke for her advice, for the culture of P. gyrans and for reading 
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