
Compsopogon is a freshwater red alga of the family
Compsopogonaceae, order Erythropeltidales (Garbary et
al. 1980) under the sub Class Florideophycidae (Dixon
1973). The organism is widely distributed through out
the world, but is most common in tropical and subtropi-
cal regions and occasionally extends into north temper-
ate regions such as northern states of North America,
Europe, Japan, India, Brazil and Ukraine (Krishnamurthy
1962, Shyam and Sarma 1980, Necchi et al. 1990, Vis et al.
1992, Rintoul et al. 1999, Desikachary et al. 1990).

Totally eleven species of Compsopogon and three of
Compsopogonopsis under family Compsopogonaceae have
been described. Compsopogon is characterized by the rhi-
zoids confined to the thallus base, and Compsopogonopsis,
with rhizoidal outgrowths throughout the plant
(Krishnamurthy 1953). The type of basal portion of the
thallus, branching pattern, size of monosporangium,
number of cortical layers and size of cortical cells are
considered for species recognition within the genus. The
thallus is profusely branched, saxicolus or epiphytic, fila-
mentous, uniseriate in younger portions and multiseriri-
ate in older portions, axial cell surrounded by variable
number of cortical layers, reproduces asexually and lack
of sexual life cycle (Fritsch 1945, Bold and Wynne 1978).
However all these characters of the thallus show wide
variation between populations and also changes with

season (Necchi et al. 1990). 
Necchi and Dip (1992) in a taxonomic revision of the

family Compsopogonaceae has placed all the taxa in two
clearly defined species, e.g. C. coeruleus (without rhi-
zoidal filament in cortex) and C. leptocladus (with such
filaments in cortex). Through multivariate morphomet-
rics and image analysis of several taxa of Compsopogon-
ceae Vis et al. (1992) have grouped them into three
species, e.g. Compsopogonopsis leptocladus (Montagne)
Krishnamurthy (presence of rhizoidal cortication
throughout the plant); Compsopogon prolificus Yadav et
Kumano (U shaped lateral branches curl around main
axis) and Compsopogon coeruleus (Balbis) Montagne
(uncurled branches in the axis). They considered that
microsporangia clusters, basal system of thallus and
spine like branches are inconsistent characters. But all
these revisions were based on analysis of formalin pre-
served materials of representative collections, of which
many are unavailable now for further study. 

We observed persistent morphological characters in
three different taxa of Compsopogon in samples from
nature as well as in formalin preserved materials collect-
ed from four different habitats differing in ecological
characteristics for three consecutive years. Hence their
occurrence was correlated with their ecological charac-
teristics of the habitats. 

Compsopogon samples were collected from two differ-
ent freshwater bodies, from the channel of an estuary
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and from Chilika lagoon in the Orissa state, India.
Habitat and the date of collection of each sample was
noted and assigned with a voucher number (Table 1).
Samples were fixed with 4% formaldehyde on spot. The
location of each site was recorded using a Garmin 12
portable GPS receiver. Temperature, pH and conductivi-
ty of water of each site was measured using portable
thermometer, pH meter (131E, Electronics, India) and
conductivity meter (621E, Electronics, India) respective-
ly. Dissolved oxygen content of the water was estimated
following Winkler’s methods (Adoni 1985). Salinity was
measured argentometrically (Barenas 1959) and
expressed as ppt (Table-2). Microphotograph of the spec-
imens were taken soon after bringing to the laboratory
using a Meiji Trinocular Research microscope fitted with
Nikon Coolpix 4500 digital camera. Morphometric analy-
sis was carried out using Erma micrometers. The herbari-
um and formalin preserved materials were deposited at
the Department of Botany, Utkal University for record.

Composogon coerulus (Bablis in C. Agardth) Montagne,
Flore d’Algerie 1:154, 1846

(Figs 1-7)
Thallus bluish green, branched, filamentous, 98-280

µm wide, 2-13 cm long (Figs 1, 2), holdfast conical or
hemispherical, young branches have a main axial cell
row without forming the cortical cell, acute angle
between main axis and lateral branch, tip rounded (Fig.
1), main axis 60-180 µm, old branches corticated, rings
numerous (Fig. 2), cells of younger branch  barrel
shaped, 13.3-16 µm wide, 11.6-16 µm long (Fig. 3), lateral
branches arise from barrel shaped, 9-20 µm diameter
cells and it is globular in structure (Fig. 4), cortex 2 lay-
ered (Fig. 5), inner side of cortex larger than out side
cells, cells 11-33 µm wide, 14-43 µm long (Fig. 7), cells
polygonal, chromatophores numerous; monosporangia
16.4-22.3 µm in diameter, pigmented (Figs 4-6).

Compsopogon coerulus (Balbis in C. Agardh) Montagne,
Flore d’Algerie 1: 154, 1846
[Syn: Compsopogon aeruginosus (J. Agardh) Kützing;
Kützing (1849)] (Figs 8-18)

Thallus bluish green or deep green, filamentous, het-
erotrichous, profusely branched (Figs 8, 12), 220-2800 µm
wide, 5-35 cm long, basal holdfast conical, main axis
slightly constricted at the base, 218-360 µm wide (Fig. 16)
and profusely branched at the apex (Fig. 11), corticated
cells arranged in ring like fashion (Fig. 18), lateral
branches making acute angle with main axis (Fig. 14),
branches attenuated, alternate, 17.8-21.4 µm wide, 56-375
µm long, older branches and main axis multiseriated,
constricted with spine-like out growths (Figs 9, 15); unis-
eriate, long, lateral branches irregularly arise from sec-
ondary as well as main axis, 7.6-15.3 µm wide, 30-230 µm
long (Figs 10, 11), end rounded (Fig. 12), cells of uniseri-
ate filaments 5.2-11 µm wide, 5.5-15.5 µm long, cortex 2
layered (Fig. 18), outer cells smaller than inner cell,
polygonal; 10-20 µm wide, 19-36.6 µm long, chro-
matophores granulated and numerous; monosporangia
pigmented, 10-18.3 µm in diameter (Fig. 17).

Composogon coerulus (Bablis in C. Agardh) Montagne,
Flore d’Algerie 1: 154, 1846 

(Figs 19-26)
[Syn: Compsopogon hookeri Montagne, Flore d’Algeria 1:
157, 1846]

Thallus greenish grey, profusely branched, filamen-
tous, heterotrichous, holdfast conical or hemispherical,
270-1260 µm wide, 4 -21 cm long; main axis cylindrical,
multiseriate, corticated, 280-570 µm wide (Figs 19, 22),
lateral branches alternate or on one side (Figs 20, 21), lat-
eral branches at right angle to the main axis in older thal-
lus (Fig. 22), young lateral branches tapered towards
end, uniseriate (Fig. 23), cells discoid or barrel shaped,

88 Algae Vol. 22(2), 2007

Table 1. Date of collection, voucher no and thallus characteristics of the ecotypes of Compsopogon measured for identification.

Date of collection
Voucher number/no of 

Collecting method Characteristics measured
samples in parenthesis

11.12.2003, 15.01.2004, B24 (5), B57 (7) Collected by hand with scalpel Thallus color, branching pattern, cell 
20.01.2004, 22.01.2005 and preserved immediately after dimension, holdfast structure, lateral 

10.11.2002, 03.12.2003, KC44 (3), CL. 56 (5) 
collection in 4% (v/v) formalin branching pattern and its arrangement, 

18.12.2004, 16.1.2005
out growths on the thallus, structure of 

19.12.2003, 18.04.2004, BE 151 (10)
monosporangia

15.01.2005, 22.03.2005, 
06.02.2006



19-24.5 µm  wide and 8-17 µm long (Figs 21, 24), cells of
older branches polygonal, 10-25 µm wide, 30-40 µm long,
cortex  2-3 layered, cells of inner side larger than cells of
outer side (Fig. 26); monosporangia ovoid, pigmented
(Fig. 25), 8.6-14 µm in diameter.

Compsopogon coeruleus [Syn: C. aeruginosus] was report-
ed earlier in freshwater habitats in a river at Gujarat in
the western region of India (Patel and Francies 1969),
and also in a similar habitat at Bareilly in the northern
region (Singh and Pandey 1986). However, we have col-
lected the species from two estuarine habitats (Table 1).
This shows that this taxa is not strictly a freshwater

species but also occur in estuarine habitats in the coastal
regions. The other ecotype of C. coeruleus showed wider
distribution in freshwaters of India as has been reported
from several localities, e.g. in river water at Dehradun,
Allahabad and Bareilly in the northern region (Das 1963,
Yadava and Kumano 1985), in a tank of Kolkata in the
eastern region (Brühl and Biswas 1923), in the garden
ponds of Madras, Bangalore and Trivandrum in the
southern region and also in streams at Rajasthan and
Gujarat states in the western region of India (Vaidya
1968, Krishnamurthy 1962). Compsopogon species were
reported earlier from clear water with high oxygen con-
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Figs 1-7. Compsopogon coeruleus: 1. Branchlet departing from the axis forming acute angle, scale bar = 50 µm; 2. Corticated old branch
showing constricted ring, scale bar = 50 µm; 3. Barrel shaped cells in the younger portion of the thallus, scale bar = 20 µm; 4.
Thallus with monosporangia, scale bar = 20 µm; 5. T.S. of thallus showing 3 layer of corticated cells, scale bar = 10 µm, 6. T.S. of
thallus showing cluster of monosporangia, scale bar = 10 µm; 7. Surface of old branch showing cortical cells and monosporangia,
scale bar = 20 µm.
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Figs 8-18. Ecotype of C. coeruleus [Syn: Compsopogon aeruginosus] 8. Young portion of thallus with attenuated lateral branch, scale bar
= 50 µm; 9. Old branch with multiseriated and constricted with spine like out growths, scale bar = 200 µm; 10. Origin of lateral
branch from main axis, scale bar = 100 µm; 11. Tip of branch showing multilateral branches from the lateral axis, scale bar = 200
µm; 12. Magnified view of uniseriate branches from the lateral axis, scale bar = 20 µm; 13. Corticated cells arranged in ring like
fashion and showing lateral branch at right angle to axis, scale bar = 100 µm; 14. Older axis showing corticated and multiseriated
lateral branch, scale bar = 50 µm; 15. Magnified view of corticated cells and spine like cells of the main axis, scale bar = 10 µm; 16.
Basal portion of thallus showing constricted portion close to holdfast, scale bar = 200 µm; 17. Surface of old branch showing
numerous polygonal corticated cells and monosporangia, scale bar = 50 µm; 18. T.S. of thallus showing two layers of corticated
cells, scale bar = 50 µm.
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Figs 19-26. Ecotype of C. coeruleus [Syn: Compsopogon hookeri]: 19. Main axis with multiseriate corticated thallus, scale bar = 200 µm;
20. Young portion of thallus showing lateral branch, scale bar = 200 µm; 21. Young portion of thallus with lateral branch arising
from a barrel shaped cell of the main axis, scale bar = 30 µm; 22. Old thallus showing lateral branch arising at right angle to the
main axis, scale bar = 100 µm; 23. Tip portion of branchlet gradually attenuating towards apex, scale bar = 50 µm; 24. Surface of
old branch showing polygonal corticated cells and pigmented monosporangia, scale bar = 20 µm.; 25. Lateral branchlet initiation,
scale bar = 20 µm; 26. T.S. of thallus showing two layered of corticated cells, scale bar = 50 µm.



centration and low nutrient containing freshwater bodies
(Sheath and Hambrock 1990). However, this ecotype
occurred in a lake receiving sewage water and reported
during January each year of study when the water tem-
perature was 24 to 27°C. The third ecotype of C. coeruleus
[Syn: C. hookeri] was reported only once from India in a
temporary pool close to Kolkata (Brühl and Biswas 1924).
In the present work it was recorded from a pond in the
southern part of Orissa state consistently for three con-
secutive years starting from the winter to early summer
season (December to April). 

The three ecotypes of Compsopogon coeruleus recorded
from the eastern region of India, were habitat specific.
The ecotype C. coeruleus [Syn: C. aeruginosus] occurred in
the estuarine habitats, whereas C. coeruleus and its anoth-
er ecotype [Syn: C. hookeri] were strictly freshwater
forms. Further, the later taxa [Syn: C. hookeri] occurred in
an oligotrophic water body showing higher dissolved
oxygen and could withstand a larger temperature range.
Thus the present study showed that the three ecotypes of
Compsopogon coeruleus occurred in a wide range of habi-
tats ranging from estuarine to freshwater at varying con-
ductivity levels, dissolved oxygen and the pH ranging
from near neutral to alkaline conditions. They also main-
tained persistent morphological features while occurring
in nature throughout the period of study. Hence, these
morphological identities cannot be overlooked while
making taxonomic revision of Compsopogon. 
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