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Abstract

The diversity of seaweed in Bangladesh territory is moderately high, with 154 recorded species of all classes. A detailed inventory of the
available seaweed species is still ongoing and has a shortage of these seaweed species’ biological and ecological statistics. We highlight the records
of the green algae Codium bursa found on the rocky shore of Saint Martin’s Island, which is the first species documented in the subcontinental region.
We also provide detailed taxonomic and ecological data for further comparisons. Our new finding focuses on the need for a more detailed inventory,
investigation and analysis in-depth for the available seaweed species obtainable in the coastal area of Bangladesh.
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Introduction

Seaweed is a large group of macroscopic marine algae which
are generally found in three major groups, i.e., Chlorophyta (green
seaweed), Phaeophyta (brown seaweed) and Rhodophyta (red
seaweed). They are a decent potential source of diverse bioactive
compounds and natural antioxidant activity and have acquired
much attention [1-2]. The most promising application of seaweeds
is found in food, animal feed, fertilizer, biofuel production, biore-
mediation, pharmaceutical, wastewater treatment and cosmetic
industry [3-4]. A significant number of seaweeds are found along
Bangladesh’s 710-kilometer coastline and in the Bay of Bengal in
the Indian Ocean. About 165 seaweed species have been identified
along Bangladesh’s coastline, belonging to 77 genera comprising 38
Chlorophyta, 5 Chrysophyta, 27 Cyanophyta, 46 Phaeophyta and 49
Rhodophyta [5]. Other scholar [6] documented about 193 species
of marine algae from Bangladesh and classified them into Chloro

@ @ This work is licensed under Creative Commons Attribution 4.0 License |AOMB.MS.ID.000562.

phyta (51 spp), Phaeophyta (54 spp) and Rhodophyta (88 spp). A
more extensive work was done by Islam et al. [7] with 134 individ-
ual seaweeds photograph, their abundance, distribution and taxo-
nomic list, where most of the seaweed was identified from Saint
Martin’s Island. Our present study adds C. bursa, a species previous-
ly unrecorded from Bangladesh.

The biofunctional activity of C. bursa was less described in the
literature. However, some extracts of this seaweed showed relative-
ly good antifungal activity, especially against Penicillium expansum.
The most dominant fatty acids in C. bursa were palmitic, oleic, lin-
oleic and stearic. Also, some volatile oil and other vital compounds,
such as heptadecane and docosane, are present in fresh C. bursa [8].
Guiry and Guiry [9] described 290 species of Codium that are now
widely accepted. Species of Codium may be managed with supports
to rocks or hard shells and form small colonies. During an inven-
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tory survey on Saint Martin’s Island in Southeastern Bangladesh,
a surprising Codium species was collected, attaching the dead cor-
al reef new to Bangladesh’s marine algal flora. The specimen was
identified as Codium bursa (Olivi) C. Agardh, which has not yet been
identified from the vicinity of the Bay of Bengal. Moreover, our re-
sults are the first time a species has been documented anywhere
in the subcontinental region. Moreover, this is the second species
recorded in Bangladesh in the genus Codium soon after C. fragile.
This article provides a detailed morphological description of this
species with its distributions, habitat and biology.

Materials and Methods

While conducting a biodiversity survey focusing on the iden-
tification of new seaweed species in the northeastern part of the
Bay of Bengal, the specimen was encountered on 08 December
2021 from the rocky shore of Saint Martin’s Island (92°19'41.716"E
and 20°37'2.54"N, Figure 1). The specimen was photographed and
identified as a Chlorophyta, C. bursa (Olivi) C. Agardh, 1817 (Fig-

ure 2). These algae were the first recorded in Bangladesh at Saint
Martin’s Island. Specimens were rubbed from the dead coral reef
with a small sharp knife, and field preservation was subsequently
performed with alcohol. Some seaweed samples were also insert-
ed and pressed between herbarium paper sheets and left to dry in
the sun for the complete removal of moisture. Samples were then
brought to the Marine Fisheries and Technology Station, Bangla-
desh Fisheries Research Institute, Cox’s Bazar, Bangladesh, for fur-
ther investigation. For proper identification, the specimen’s exter-
nal morphology and internal anatomy were observed and matched
with the described images [9]. All sections were made manually
with double-sided razor blades. Unstained sections were used to
make fresh mounts, which were then looked at with a compound
light microscope (Leica DM500). On the field, seaweed photos were
captured by a digital camera (Sony DSC-H300). Voucher specimens
were also preserved at BFRI herbarium. To adjust the brightness,
contrast and resolution of the image Adobe Photoshop 7.0 was
used.
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Figure 2: (A) C. bursa attached in rocks and form colonies, (B) Individual C. bursa collected from the rock.
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Results and Discussions
Taxonomic classification
a.  Kingdom: Plantae
b.  Subkingdom: Viridiplantae
c.  Phylum: Chlorophyta
d.  Subphylum: Chlorophytina
e.  Class: Ulvophyceae
f. Order: Bryopsidales
g.  Family: Codiaceae
h.  Genus: Codium
i Species: Codium bursa

Distribution: These marine green algae are predominantly
found in the Mediterranean Sea (especially near Spain) and the
East Atlantic Ocean, wherein the latter is recorded from Portugal,
England and Ireland (two locations Cos Donegal and Galway),
south to Morocco and Canary Islands. It is common across the
Mediterranean and often grows with the seagrass Posidonia
oceanica. In certain areas, it also drifts among the leaves of
Posidonia.

Habitat: C. bursa generally grows on rocky shores and forms a

colony from upper to lower intertidal rock pool zones. They usually
sublittoral attached to rock to 10-15 m deep.

Biology: In most cases, they form small colonies. The thallus
fragments during reproduction, which occurs in the autumn. P
oceanica or rocky bottoms are where it is generally found. Surface
depths of about 40 meters and well-lit depths of up to 90 meters
are common. Storm waves have wiped out areas on the sea or the
surface [10]. It was found that the life span of C. bursa sometimes
surpasses 16 years (i.e., the number of years it took to attain its
largest size) [11].

Morphological Description: C. bursa is a marine alga that
can grow up to 30 cm in diameter. It usually appears as a spongy
sphere of utricles with a cortex on the surface. It is composed of
loosely packed filaments that create a vortex of single-celled
bladder-like or club-shaped structures called utricles. It is dark
green and velvety in color. A holdfast of filaments attaches the alga.
They are generally grass green to blue-green and are 10-400 mm
wide. When young, the velvety surface is hard, solid, and spherical;
as it ages, it develops into undulating and converging growths. As it
ages, it will become hollow and filled with water. Made up of minute
filaments that tangle with one another, the ends of which form
utricles that may be seen as tiny bumps on the surface with the aid
of a hand lens. The spherical structures can detach and be carried
ashore. They often have a bloated look and a slightly pleasurable
oceanic odor (Figure 3).

(A)

Figure 3: Microscopic view showing the cell arrangement of C. bursa.

(8)
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The chlorophyte C. bursa is exceptional among the multicellu-
lar macroalgae because it forms balloons having a sturdy algal wall
containing a significant water mass. That is why it is also known as
a green sponge ball or Ball alga. C. bursa is an ideal testing organ-
ism for demonstrating the value of thallus type and thickness as a
limit to macroalgal physiological attributes due to its unique size
and shape. C. bursa is a macroalga that is very dense. With growing
size, the thallus wall thickened in small individuals from around 4
mm to about 6 mm in the most prominent individuals. It produces
something like a green sponge in the shape of hollowed, sub-spher-
ical cushions (the thallus). The thallus is generally available in sizes
ranging from 8 cm to 40 cm. The thallus is almost perfectly spheri-
cal in its prime but flattens out and hollows out in the center. Touch-
able, hollow on the inside and conveniently compressible. The color

ranges from light to dark green. The surface of a red thallus will also
be covered with microscopic blue-green algae. Its texture resem-
bles a sponge’s [10].

C. bursa occurs in a variety of sizes. Water may be scarce in
small C. bursa individuals (if diameter = 2 thallus thickness). Be-
cause of their growing size, individuals tend to fill up with water
as they attain more prominence. The thallus of alga that covers the
balloon’s surface should grow according to the square of each in-
dividual’s size. In contrast, the amount of water within will grow
as the diameter grows to the third power. As a result, the tissue’s
relative contribution must decrease as its diameter decreases. The
thalli possessed a spectral pigment concentration greater than re-
quired to absorb 90% of incoming sunlight. As expected for a thick
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plant, the amount of pigment per unit of weight was still low [12].

Their growth rates were relatively low (mean #* SE: 2.2 + 0.4
10% d?) and the doubling time was 1.24 + 0.1 yr. Their growth rates
were correlated strongly with the variations in external and inter-
nal nutrition concentrations that occur throughout the year, sug-
gesting nutrients, most probable phosphorus, as a limiting factor
[11]. The average concentration of phosphorus in the tissues of C.
bursa was found to be C/P = 1472 + 64 [13]. Because of their slow
growth rate and low nutrient requirements, macroalgae are crucial
components of oligotrophic coastal environments. They keep their
losses to a minimum because of their high volume and lengthy lifes-
pan [14]. Due to their slow-growing pattern, macroalgae are great
examples of plants that can handle stress and are not too depen-
dent on the availability of resources. Their yield is restricted not
by the availability of resources but rather by their growth pattern
[15]. In contrast, slow-growing macroalgae have thick thalli and
low surface-to-volume ratios, which should limit their ability to ab-
sorb nutrients [16].

Conclusion

C. bursa (Olivi) C. Agardh, 1817 is a newly recorded green sea-
weed from Saint Martin’s Island, Bangladesh, and represents a new
species record for the marine flora of Bangladesh. As Saint Martin’s
Island is an ecologically diverse and unique area, the identification
of C. bursa from the Saint Martin’s Island is not a surprising thing
at all. This species is a holotype and is currently described for the
first time from the subcontinental region. Further research could
be performed on the phylogenetic status of this species with the
available bioactive compounds.
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