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Abundance of indicator and general heterotrophic bacteria in
Port Blair bay, Andamans
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Viable counts of indicator and general heterotrophic bacterial populations were enumerated from 6 stations in Port
Blair bay during different seasons. High counts of coliforms and indicator bacteria were generally recorded in the Aberdeen
zone of Port Blair bay. Other zones in the bay showed few, if any, coliforms or indicator species during non-monsoon
periods. During periods of intensive rainfall, the entire bay waters showed positive results for Vibrio cholerae, Vibrio
parahaemolyticus, Streptococcus faecalis and Escherichia coli like organisms. Pseudomonas aeruginosa was mostly absent,
except during a dinoflagellate bloom when counts as high as 10 CFU ml™ were recorded. Viable heterotrophic bacteria
showed a specific pattern of variation in which the numbers decreased progressively from the entry channel to inner portions
of the bay. On the whole, results point to the large probability of coastal water contamination from rainwater runoff effects.
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Port Blair bay in Andamans is easily one of the least
explored areas with reference to physicochemical and
microbiological studies. Upsurge in human settlements,
urbanization, tourism and marine transportation are
matters that add significance to coastal water quality
monitoring in Port Blair bay. Recently, there have
been reports on coral bleaching in Port Blair region*
and elsewhere? in Andamans. The bleaching event is
generally accepted to be due to abrupt changes in
physicochemical as well as specific biological
events®. However, basic information on physico-
chemical and bacteriological aspects of these waters is
still lacking. Water quality surveillance programmes
are important for evolving regulations on coastal
environmental protection. Thus, the objective of the
present work was to provide basic insights into the
abundance and variations of bacterial populations in
Port Blair bay region.

Spread in a northeast to southwest course (Fig. 1),
the Port Blair bay extends to a length of roughly 6
km. Six station locations encompassing the entire bay,
as indicated, were considered in this work. Samples
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were taken from onboard a fishing vessel MV Ramkali
during non-monsoon (August and September 1999),
northeast monsoon (October 1999) and southwest
monsoon  (June 2000). Water samples for
physicochemical tests* were taken using a clean
plastic bucket or a water sampler (Hydrobios, Kiel).
For bacteriological analyses, surface water samples
were taken using clean, pre-sterilized, glass
containers. These samples were stored on ice and
transported to the shore lab within 30 minutes to
accomplish the enumeration course in the shortest
time possible.

Agar pour plate technique was routinely followed
in this work, employing seven different media. These
media allow presumptive identification of a wide
range of organisms, including pollution indicator
species®. The media used (HiMedia, Mumbai) and the
specific bacterial growths they support are as follows:
nutrient agar (aerobic, heterotrophic bacteria),
MacConkey agar and M-FC agar (Escherichia coli or
faecal coliforms), XLD agar (Salmonella and Shigella
like organisms), cetrimide agar (Pseudomonas
aeruginosa like organisms), TCBS agar (Vibrio
cholerae and Vibrio parahaemolyticus like organisms)
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Fig. 1—Location of Port Blair bay and the sampling stations

and M-Enterococcus agar (Streptococcus faecalis like
organisms). Heterotrophic bacteria were enumerated
from 0.01, 0.1 and 1 ml aliquots of water samples. For
enumeration of indicator bacteria, aliquots of 0.5 and
1.0 ml were used in addition to 10 ml aliquots filtered
on 0.22 um membranes (Millipore). This scheme
provided an ideally wide range of inocula for
reasonable precision in bacterial enumeration.
Nutrient agar plates were incubated in room
temperature (28 £ 2° C) for 72 h while others were
incubated at 37° C for 24 to 36 h. Two replicate
samples were used throughout this work, and the
colony-forming units (CFUs) enumerated at the end
of the incubation period were averaged.

Physicochemical characteristics of surface water
samples from Port Blair bay are presented in Table 1.
The results are the average values for all 6 station
locations covered in each sampling period. The
rainfall data (Table 1) account for some of the
variations in water characteristics between the
different sampling periods. Notably, the levels of
nitrate, silicates and suspended solids were the highest
during monsoon months.

Counts on nutrient agar were generally higher than
on other media, as expected, indicating the prevalence
of general heterotrophic bacteria in the waters. Data in
Table 2 illustrate two types of variations in the
numerical abundance of heterotrophic bacteria in the

Table 1—Physicochemical characteristics of Port Blair bay
surface waters during the study period (average data for the 6
sampling stations)

Sampling seasons

Parameter Non-monsoon Monsoon
Aug 1999 Sept 1999 Oct 1999 June 2000

Water temp. (°C) 27.0 285 27.1 29.2
Salinity (x 10%) 33.46 32.8 32.27 32.61
pH 8.01 8.16 8.08 8.16
Diss. O, (mg I 5.57 5.75 5.22 5.07
Susp. solids (mg 1Y) 23.63 19.63 29.62 32.13
BOD (mg I 2.05 1.84 1.58 2.18
Nitrite (umol I 0.10 0.20 0.13 0.52
Nitrate (umol I'%) 0.57 0.36 2.32 2.02
Phosphate (umol 1) 0.25 0.31 0.23 0.39
Silicate (umol I'%) 7.21 6.48 26.36 9.89
*Rainfall, mm 1.6 0.8 46.0 27.4

*In the 24 hours prior to sampling (Source: Meteorological Data
Centre, Port Blair).

bay waters. Firstly, the numbers of heterotrophic
bacteria are higher for the non-monsoon months, as
compared to the monsoon periods. Secondly, there is
a distinct gradient in the numerical abundance of
heterotrophic bacteria during non-monsoon. This
gradient is relative to the distance from the entry
channel of Port Blair bay, the numbers of
heterotrophic bacteria becoming progressively lower
in the inner zones of the bay. During periods of
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Table 2— Counts (CFU ml™) of different groups of bacteria in samples taken from various stations in Port Blair Bay during different sampling periods
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rainfall, there was not only a general reduction in the
numerical abundance, but a more uniform distribution
of heterotrophic bacteria in the bay waters.

Data for indicator bacteria are also summarized in
Table 2. Faecal coliforms, pathogenic vibrios and
Streptococcus faecalis like organisms more regularly
encountered than others. Faecal coliform (Escherichia
coli) counts were enumerated on MF-C agar, which
yielded higher counts than MacConkey agar. Proteus
and Klebsiella like organisms and Pseudomonas
aeruginosa like organisms were generally absent even
though large aliquots of samples from all locations
were plated both by filtration technique and pour plate
method. Indicator bacteria were generally high in the
Aberdeen zone of Port Blair bay. Pathogenic vibrios
were particularly high at this location, and Vibrio
cholerae like bacteria showed counts of the order of
10? CFU ml™ on two instances. The data also show a
general increase in the numbers of indicator bacteria
during northeast monsoon (October 1999) throughout
the bay, possibly as a result of land runoff inputs
associated with rainfall. This observation is consistent
with reports®’ that land runoff can bring in
allochthonous microflora, including disease-causing
bacteria, to the coastal waters. Studies in Ventura
County beaches (California), for instance, have shown
that a 10 mm rainfall may be enough to increase the
numbers of coliforms and pathogens by 1 to 2 orders
of magnitude’.

Conversely, there was a substantial reduction in
bacterial numbers during southwest monsoon (June
2000). This particular period was characterized by
intense blooms of the dinoflagelate, Noctiluca
scintillans. Changes in coastal water characteristics
associated with this event are addressed in detail
elsewhere®. For reasons unknown, Pseudomonas
aeruginosa, which showed a general absence on other
sampling dates, was high in the inner regions of the
bay where the bloom was most intense. Also high in
this zone of the bay during the bloom event were
faecal coliforms. The general absence of other
bacteria through the entire bay waters at this point of
time probably points to an influence of the
dinoflagellate, which is known to ingest bacteria at
remarkably high rates’.

The numerical abundance of viable heterotrophic
bacteria in the present work (0.6 x 10 to 3.75x 10° mI™)

Streptococcus

Salmonella like organisms,

Vibrio cholerae like organisms, SFLO

Shigella like organisms, SALO

Escherichia coli like organisms, SHLO
Vibrio parahaemolyticus like organisms, VCLO

= Not determined.

No colony, ND

General aerobic heterotrophic bacteria, ECLO

Proteus and Klebsiella like organisms, VPLO

faecalis like organims, NC

I is within the ranges reported earlier from southeast
é coast of India'®. It is generally accepted that
A variations in numbers of heterotrophic bacteria are
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common within a location and even within a single
sample®? and, further, that plate counts considerably
underestimate the total bacterial numbers™. From this
judgment, spatial rather than temporal variations
would appear more reliable sets of data, assuming a
uniform discrepancy resulting from such concerns as
media variations and handling technigques. Spatial
variations were indeed marked in this work, and the
data allude to the existence of gradients in the
distribution of heterotrophic bacteria.

As for indicator bacteria, the results suggest that
the Aberdeen zone of Port Blair bay apparently
receives maximal contamination from anthropogenic
activities. In this work, the categorization of sampling
periods as hon-monsoon and monsoon months is only
tentative. Given the hilly topography of Port Blair
town and the generally high amounts of rainfall, the
risk of coastal water contamination from runoff
effects looks probable, regardless of the season
prevailing. Again, the Aberdeen zone seems to be the
most affected due to such runoffs.

The authors are thankful to the Director, CECRI
for encouragement and the Department of Ocean
Development, New Delhi for funding.
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