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From the Editor's Desk
This is the second issue of the Newsletter as also the research programme
the Centre for Environmental Studies (CES) has undertaken. It has been
most encouraging for the editorial staff of the CES about the way in which
the first issue of Enviroscan has been received. Both appreciation and
shortcomings pointed out by the readers have been welcomed by the editor
in equal measure. In the present issue, a variety of research topics has been
covered while still largely addressing the problems of the coastal ecology.
The first article deals with the coastal erosion which largely includes
beaches facing two types of waves, constructive and destructive. The
destructive action of the waves predominates and, as a result, a large area
of the coastline gets lost every year. Some of the remedial measures to
control erosion have also been indicated. The second article on Deep Sea
Mining is of great potential value for the future. The polymetallic nodules
which cover a very large area of the seabed of the Indian Ocean are most
promising for the extraction of strategic metals from them.

The next article gives a realistic account of researches on coral reefs in the
country. It is really unfortunate that coral research which thrived in India for
several decades, largely because of the efforts made by Dr. CSG Pillai, has
come to an abrupt end. He was in his time not only an authority on coral
reefs in India but was also recognised as one of the best coral taxonomists
globally. He was working at the Mandapam Camp which was the
Headquarter of the Central Marine Fisheries Research Institute (CMFRI) at
that time, and a number of fringing-type of coral reefs fell within an easy
reach of scientists. After Pillai, the next person in the country who has
developed interest on corals and coral reefs is the author of the present
article Dr. M.V.M. Wafar. His article is followed by an account on microbes
which play a very important ecological role in the marine environment,
including the coastal areas. The next article on the Notification of India's
Draft Coastal Management Zone (CMZ) has been reviewed and some
shortcomings have been pointed out. A number of suggestions have also
been made on the improvements required in the Notification. The last
article is a very realistic approach to the Indoor Air quality and its effect,
which we are all facing today either working in our offices or while staying
at home.

The wide array of topics covered in the present Newsletter gives a brief
coverage of the diverse problems that we face in modern times, including in
the coastal and marine environments. We are sure that the second issue of
the Newsletter will prove to be as stimulating to the scientific and academic
groups as the previous one did.

December 2008 Dr. S.Z. Qasim
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The pioneer status in deep seabed exploration was 
accorded to India in April 1982, along with France, 
Japan and the USSR and four multi-national 
consortia on the basis of substantial investments 
made on the exploration related to site specific 
activities. The application of India to the Preparatory 
Commission for registrat ion was considered 
favourably. The process of registration, however, was 
delayed because of the problems of overlap in the 
application areas of France, Japan and USSR which 
had also applied for mine sites in the Pacific Ocean. 
Intensive negotiations were held in the meetings of 
the Preparatory Commission among the Pioneer 
Investor countries since 1984 to resolve the problem 
of overlap and to facilitate the process of registration. 
After prolonged discussions, a basis for resolving the 
overlapping claims was found in August 1986. Since 
India's case was free from overlap, the Preparatory 
Commission accepted the details provided by India 
and registered India's application on 17 August, 
1987. 

India, thus obtained its registration as the first 
Pioneer Investor, and a mine site of 1,50,000 sq. km 
in the Central Indian Ocean was allotted. These 
developments have been the major landmarks in the 
implementation of India's deep seabed exploration 
p r o g r a m m e . T h e s e i n d i c a t e t h e sc ien t i f ic 
competence and self-reliance which the country has 
achieved during the 40th Anniversary of India's 
Independence. India is the only developing country 
to have qualified for the Pioneer Status and the first 
country in the world to have secured the registration 
of a mining site. It provides a concrete proof of 
India's scientific capabilities and achievements in a 
new frontier area of science and technology. 

After the registration of the mine site, several 
activities of the programme will have to be 
accelerated to meet the time schedule of the project. 
As the programme is of multidisciplinary and 
mutliagency in nature, it demands an effective co
ordination and management of activities amongst a 
large number of agencies. Therefore, it would be 
desirable to create an autonomous organisational 
structure like a "Commission" or an "Authority" 
which will be direct ly respons ib le for the 
implementation of the programme. Simultaneously, 
possibilities of collaborations with outside countries 
will have to be explored particularly for developing 
the mining system. 
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CORAL REEF RESEARCH IN INDIA 
M.V.M.Wafar 
National Institute of Oceanography, Goa 

The article focuses on current developments 
regarding reef research in India, rather than 
dwelling at length why reefs are important, how they 
function and what resources they sustain. We know 
of the latter from the many articles written on corals, 
both in science magazines and newspapers. To 
analyse the subject, however, we need to perceive 
the importance of two major threats to the existence 
of reefs - human intervention and global warming. 

India o rgan i sed the first-ever i n t e rna t iona l 
symposium on corals and coral reefs in 1969. With 
about 30 papers read in the symposium, India's 
contribution was a major one. In the subsequent 
symposia, however, Indian presence was not more 
than through a participant or two, whereas the 
number of papers presented and representation 
from countries around the world went up so much so 
that the last Symposium saw the participation of 
more than 2,000 scientists who presented papers. 
Why should India languish in reef research is a 



matter of concern. This article looks at this issue and 
reflects on which areas of reef research need to be 
strengthened. 

To begin with, reef research has never been a major 
programme in any of the national laboratories but for 
occasional field trips or cruises to reefs. This would 
become obvious from the fact that, except for the 
Central Marine Fisheries Research Institute centre at 
Mandapam Camp near Gulf of Mannar reefs, there was 
no laboratory or field station in any other reef area until 
the last decade when a field station came up in 
Lakshadweep and the National Coral Reef Research 
Centre in Port Blair, Andamans. Thus, infrastructure 
was notable by its absence in almost all reef areas. The 
second constraint was lack of development of 
manpower. After Dr. C.G.S. Pillai's thesis on coral 
taxonomy in 1968, we are yet to produce a taxonomist 
of his calibre and have failed to motivate younger 
researchers. Extending this further, we could produce 
very few scientists who could look at reef processes 
holistically, instead of piece-meal investigations. The 
third weakness was the absence of SCUBA (Self 
Contained Underwater Breathing Apparatus) diving 
facilities in almost all reef areas, as also limiting reef 
research to intertidal areas and shallow lagoons. 

Two turning points in reef research in India occurred in 
1998. In the month of March, the national seminar 
'Status and Protection of Coral Reefs-98' brought home 
the need to conduct more research on Indian reefs than 
before. Just a month after that, the global bleaching 
episode wiped away more than 50 per cent of the live 
coral cover in most reefs. It was then that we realised 
we had no means of knowing down to what depths coral 
loss was significant, what species have we lost or what 
could be the repercussions of a massive impact. In 
terms of management the country had no strategy at all 
until then. 

Perception of the importance of the coral reef research 
and management has grown appreciably in the last 
decade, with several reef areas having sustained 
monitoring programmes and developing management 
options. In terms of scientific research, however, the 
progress is still slow. The number of research papers 
published on corals from India, taken as a percentage 
of all papers published in marine biology, has 
increased only marginally, from 2 to 3 per cent after 
1998. Even these papers address very specific 
questions, of regional concerns, and do not elicit wider 
interest (exceptions are those papers on diseases of 
corals). 

It is very important to analyse which areas of reef 
research need to be strengthened. First, is the 
taxonomic capacity. Even now, we do not have more 
than four good coral taxonomists and fewer than ten of 
moderate capacity. My suggestion is that we address 
this issue at two levels. First, we need to develop 

expertise in research down to species level who could 
then contribute to inventories of coral biodiversity 
(which is still incomplete), and then determine species 
level responses to impacts like global changes. The 
second is at a coarse level where we need only to have a 
knowledge down to generic level in order to be able to 
monitor the reefs regularly. Separating capacity 
building exercises to a need-based strategy could, 
therefore, help maximise the outputs from limited 
resources. 

The second is the infrastructure capacity. Absence of 
laboratory facilities in or near reefs is a handicap with 
respect to carrying out quality research. Even the 
National Coral Reef Research Centre lacks modern 
amenities. Absence of SCUBA diving facilities is 
another constraint. Not only that we do not know the 
reef processes below a few metre depth, we also lack 
effectiveness in observing or conducting experiments 
underwater, such as those required to explain down to 
what depth the impacts of ultraviolet light could be 
harmful to corals. 

The third is the disparity between reef science and reef 
management. While the latter has progressed well in 
the last decade, with the corals brought under 
Schedule I of Wildlife Act and more reef areas brought 
under national park or biosphere status, the scientific 
research needed to defend management policies, 
especially of the experimental type such as assessment 
of impacts of pollutants on corals, is still slow-growing. 

The fourth one is targeted research. While we have 
realised a greater need to study reefs, we do not have 
any long-term vision. We have no time-table as to 
where Indian research on reefs should be five years 
hence, or ten to fifteen years from now. While 
monitoring is done routinely (but not in all reefs), 
targeted research (and funding for that) is still weak. 
An example is the impacts of global change on coral 
reefs. Another is assisted recovery of reefs and their 
biodiversity. Yet another is in situ and ex situ 
conservation of gene pools in a reef ecosystem. It is not 
the purpose here to make a list but rather draw 
attention to the absence of targeted research at the 
national level. 

There is also a need to strengthen the uniformity in our 
approaches to reef research, especially in terms of 
methodologies and our perception of how we work 
towards this. This is important in order to make an 
intra-comparison within the reef areas possible, as well 
as to enhance the quality of our outputs to international 
levels. This also calls for more frequent interactions 
between reef researchers from the four reef regions 
which are woefully inadequate as of now. 

While most of the objectives listed above can be 
achieved at the level of scientists and managers, a 
national level effort is needed to decide on funding 
patterns. Currently, only the Management Action 



Plans provide for a sustained mechanism of support 
for reef work, but it is limited to only monitoring and 
management. Most other support is of ad hoc nature 
to diverse individual projects, often with a 
perceptible level of duplication. My suggestion is 
that we need to identify major targeted research 
areas, eg. Global warming, and channelise more 
funding for that instead of supporting projects in a 
piece-meal manner. This would call for a 'visionary' 
funding strategy and collective wisdom of the 
several funding agencies concerned now with reef 
research in India. 

This article does not attempt to describe Indian reefs, 
their resources and threats to them, but rather to 
analyse some limitations to our efforts in reef 
research. The ideas is to only point out the 
weaknesses that could be easily overcome and could 
make Indian reef research more rewarding and 
appreciable. 

ROLE OF MICROBES IN 
THE ECOLOGY OF MARINE 
ENVIRONMENT 
Anindita Das, Maria-Judith Gonsalves 
and P.A. Loka Bharathi 
National Institute of Oceanography, Goa 

Microbes are mostly unicellular microscopic living 
entities falling under the domains Bacteria, Archaea 
and Eukarya. They have multiple roles to play in the 
environment both for their own survival and towards 
maintaining ecological balance. A few such 
examples with regard to the microbes in the marine 
environment are discussed here. 

The size of these microscopic organisms ranges from 
1-10/µm. They have multiple roles to play as primary 
and secondary producers, degraders and mediators 
of many redox reactions. They also serve as food-
source directly or indirectly in trophic webs. 
Microorganisms, in contrast to their small size, 
underpin many of the largest biogeochemical 
processes, which were earlier thought to be driven 
by chemical reactions alone. They participate in 
both oxidative and reductive cycles of carbon thus 
mediating either degradation or synthesis. Major 
processes mediated by these communities like the 
elemental cycles of carbon, nitrogen, and sulphur 
and are now increasingly being recognized to have a 
significant role in sustaining the balance in an 
environment. 

Based on trophic status, heterotrophic bacteria 
(those which use organic carbon as the source of 
food) a re some of the i m p o r t a n t g r o u p s . 
Chemosynthetic (those capable of fixing inorganic 

carbon) microbial communities could be equally 
widespread . Archaea (both au to t rophic and 
heterotrophic), non-photosynthetic protists, and 
extremely tiny (<2µm) picoplankton are the other 
important groups. These communities regulate the 
supply of nutrients to the ocean's food webs. 

Microbes are also significant in terms of biomass. 
They occur in the range of 10 7-109 cells per litre. In 
the marine environment they account for over 90% of 
the total biomass. There are estimated to be around 
3.6 x 1030 microbial cells with a cellular carbon 
content of 3x10-17 grams per cell. The various 
ecological activities of the microbes can briefly be 
described as follows: 

Metabolic diversity 
Bacteria match their abundance and ubiquity by 
their versatility in metabolic activities. 

The flexibility of bacterial metabolism is best 
illustrated by their ability to degrade xenobiotics and 
recalcitrant molecules. Such metabolic adaptation 
involves mechanism such as horizontal gene 
t r ans fe r (HGT) , m u t a t i o n s , a n d DNA re
arrangements. 

Interactions and applications 
M i c r o b e s e f f i c i e n t l y mod i fy a n d r e s t o r e 
environmental conditions. Bioremediation is a 
technology of recovering from environmental 
pollution. The technique utilizes microorganisms for 
the bio-transformation of hazardous chemical 
substances like crude oil, sulfur compounds and 
aromatic hydrocarbons that otherwise tend to 
accumulate and magnify along the food chains. 
Marine microbes show promise for expanding this 
new technology. 

a) In t e rac t ion wi th meta l ions : Bacter ia l 
interactions with metals have been used either 
to leach metals or to precipitate them as oxides 
or sulfides. The moderately thermophil ic 
ac idophi le Acidi th iobaci l lus ca ldus is a 
chemolithotroph that obtains energy for growth 
from reduced inorganic sulphur compounds but 
not from metal sulfides. Nevertheless, the 
organism can grow by the oxidation of sulfur 
while attached to the surface of pyrite. At. caldus 
has been found in the planktonic cell population 
of two pilot scale leaching bioreactors created to 
study the oxidation of arsenical pyrite and 
chalcopyrite. At. caldus has also been found in a 
full-scale arsenopyrite bio-leaching plant used 
for t he r e c o v e r y of gold . O t h e r s l ike 
Halothiobacillus hydrothermalis, H. halophilus, 
H a 1 o t h i o b a c i 11 u s n e a p o 1 i t a n u s , 
Halothiobacillus kellyi and Thiomicrospira sp. 
are also thought to be important in bio-leaching. 
Sulfate reducing activity of bacteria has also 


