SCIENTIFIC CORRESPONDENCE

The September 2004 stench off the southern Malabar coast — A
consequence of holococcolithophore bloom

During the third week of September 2004,
particularly on 16th and 17th, an unusual
and strong stench was reported from the
coast at Kollam and Vizhinjam in Kerala'"
(Figure 1). Local dailies reported that
over 200 children, mostly below 15 years,
complained of nausea, chest pain and
short periods of breathlessness because
of the stench. Many were hospitalized, but
were discharged within a couple of hours.
A press report stated that the stench was
due to dead fish scattered on the beaches
and in the water. The report linked the fish
death to oxygen depletion and choking of
fish gills. Both were reported to be possibly
due to proliferation and eventual putre-
faction of a fish-toxic alga Cochlodinium
polykreikoides®. Information was put up
on the web that the bloom was caused by
Karenia brevis®, a toxic dinoflagellate. It
was reported that the stench could be felt
up to 5 km inland from the coast.

On 20 September 2004, the Government
of Kerala requested the National Institute
of Oceanography (NIO), Goa to determine
the cause of the phenomenon. In response,
a team from NIO collected near-shore
samples of water on 23 and 26 September
off Vizhinjam, Shanghumugham and
Kollam (Figure 1). During 3-7 October
2004, RV Sagar Sukti, a coastal research
vessel of NIO, was used to collect samples
in the waters offshore of Vizhinjam, Veli,
Kollam in the depth zones of 20-50 m
(numbered locations in Figure 1). The water
samples collected on 23 and 26 September
from the near-shore spots were analysed
for various chemical (dissolved oxygen,
hydrogen sulphide, nutrients, and salinity)
and biological (microbiological, phyto-
plankton counting and identification)
variables. Data from sea-level records at
Cochin Port were also examined to learn
about the possible evolution of physical
conditions before and after the episode
described above. In this preliminary re-
port we present our inferences based on
analysis of the data.

The most striking finding from the
samples collected during 23-26 September
2004, is the high abundance of a holo-
coccolithophorid in the near-shore waters.
The observed abundance was in excess
of 1,800,000 cells per litre. This number
is two to three orders of magnitude larger
than the number of cells normally found

in these waters. All these cells autofluo-
resced under epifluorescence (UV) micro-
scope. Under a light microscope, we were
able to observe mostly bare (without
coccoliths), aflagellar cells of 3-8 um
diameter (Figure 2). Scanning electron
microscopy (Figure 3) of the sample showed
that the holococcolithophore resembled
the genus Helladosphaera®.

Our main inference is that the stench was
a consequence of a bloom (i.e. a rapid
increase in number) of the holococco-
lithophore. Such blooms, often referred
to as Harmful Algal Blooms (HAB), have
been reported elsewhere in coastal waters.
There is a general opinion among oceano-
graphers that HABs have become more
frequent in recent times. Anomalous blooms
of coccolithophorids with maximal cell
density in the range of 2.8 to 4.5 x 10°
cells ml™', accounting for greater than
99% of the phytoplankton density and bio-
mass in the Bering Sea, have been reported’.
Exclusively marine, coccolithophores
(Prymnesiophyta) are calcifying autotrophs.
The question of potential toxicity of these
organisms has rarely been addressed®.
Reifel e al.” showed that bloom samples
dominated by the coccolithophore, Pleu-
rochrysis pseudoroscoffensis Gayral et
Fresnel, were moderately toxic to experi-
mental animals, implying the presence of
toxin in this group of organisms. They
further argued that there was a need to
elucidate the nature and mode of action
of the potential toxic substance(s).

HABsS, including those caused by cocco-
lithophorids, arise when environmental
conditions are ‘right’ (such as appropriate
levels of nutrient, light, suitable tempera-
ture) for a particular alga. Following the
bloom, the right conditions disappear (often
because the nutrients are assimilated into
their cell masses), and the cells begin to
decay. Many autotrophs, in particular most
HAB-forming phytoplankton, form cysts
that fall to the bottom and lie in dormancy
until the right conditions arise again. It
appears that the HAB off the southern
coast of Kerala this year peaked about
the time the stench set in. The coccolitho-
phorid HAB appears to have clogged the
fish gills, leading to mass mortality as also
the stench. After the HAB peaked, the con-
ditions turned unfavourable, and apparently
there was a reduction in its abundance.
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Thus, within a week from when the stench
was reported, individual cells (Figures 2
and 3) varying in size from 2 to § um were
still the most abundant in comparison to
other identifiable phytoplankton (Table 1).

We suggest that following growth of
this coccolithophore far above the normal
conditions (under normal conditions concen-
tration of most phytoplankton cells is
generally in the range of 10°~10* cells 1),
its death and decay must have consumed
oxygen in the water column leading to hy-
poxic conditions. Apparently, cell numbers
during the peak bloom periods must have
been much higher. Although newspaper
reports™® suggest identified organisms
both toxic to fish, we infer that the pre-
dominant coccolithophorid cells in all
water samples on 23 and 26 September
might have been connected with the events
ten days earlier. The very low to hypoxic
level of dissolved oxygen concentrations
as a consequence of excessive organic
loading due to crash of the bloom and the
high cell densities of this and/or other
autotrophs together must have caused an
add-on burden on the marine fauna in the
region, causing mobile forms to migrate
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Figure 1. Sampling locations. Both near-

shore and offshore samples were collected off
Kollam (1), Shanghumugham/Veli (2), and
Vizhinjam (3) during September—October,
2004. Offshore samples were collected at loca-
tions where depth was 20, 30 and 50 m res-
pectively.






