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Octopus:
The Intelligent Invertebrate

Aristotle once wrote, “The octopus is a stupid creature, for it will approach a man’s hand 
if  it be lowered in the water.” It’s been a long time since then, and current studies prove 
otherwise. Researchers who study octopuses are convinced that these boneless animals 

have developed intelligence, emotions, and individual personalities. Their findings are challenging 
our understanding of  consciousness itself. There are many videos on YouTube showing the 
behaviour of  this intelligent creature that has three hearts, nine brains and blue blood, and lives 
underwater. 

Text and Photographs: Digant Desai
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“Measuring the minds of  other creatures is a perplexing 
problem” writes S.Y. Montgomery. “One yardstick scientists 
use is brain size, since humans have big brains. But size doesn’t 
always match smartness. As is well known in electronics, 
anything can be miniaturized. Small brain size was the 
evidence once used to argue that birds were stupid — before 
some birds were proven intelligent enough to compose music, 
invent dance steps, ask questions, and do math.” 

Another measure of  intelligence: you can count neurons.  
Unlike humans with a centralized brain with about a billion 
neurons, octopi have about 500 million neurons, which is 
1/20th of  what our brains have (PLEASE CONFIRM 
VALUE FOR NEURONS). But compare this to just 
20,000 neurons that other family members in the same line 
like snails, clams, nautilus and other molluscs have, and 
one can deduce that the octopus evolved with probably 
the largest brain amongst all invertebrates. The brain of  an 
octopus works like an Internet! Their CPU is only the size 
of  a walnut, but each of  their eight arms carries packets of  
neurons. This network enables an octopus to approach the 
power of  one central brain. Researchers think each of  the 
groups of  neurons in the arms can carry out instructions 

independently and think for themselves. The suckers can 
attach to things, exert force, and even smell stuff. 

Jennifer Mather, a Canadian biologist, has tossed toys 
into octopus tanks and watched as the octopi inspect them 
and puff  them around with jets of  water.  They are playing, 
she argues. Clams do not play. Humans do. Mather is also 
the author of  the new paper arguing for consciousness 
in octopi. She does not claim that they have full-blown 
consciousness like we do, but a simpler form known as 
primary consciousness. In other words, they can combine 
their perceptions with their memories to have a coherent feel 
for what’s happening to them at any moment. Mather bases 
her claim not just on how octopi behave, but also on how 
their brains work. She even observed an Octopus vulgaris, the 
common Atlantic octopus, catch several crabs and return to 
its rock den to eat them. Satiated, it emerged, gathered four 
stones, shielded the den entrance and took a safe siesta. The 
strategy suggested qualities that weren’t supposed to occur 
in the lower orders: foresight, planning, perhaps even tool 
use.

My experience as a marine photographer/diver has been 
an interesting one apropos the Octopus.

Over 300 species of octopi inhabit tropical and semitropical waters in oceans around the world
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All octopi are venomous, but only one group, the Blue-ringed 
octopus, is known to be deadly to humans. This image is of the Blue-
ringed Octopus observed for the first time in India around Havelock 
Island in the Andamans. The tiny the Blue-ringed Octopus, the size 
of a golf ball, has a poison so toxic and a bite can kill a human 
in minutes. Otherwise camouflaged and very difficult to find, once 
disturbed, it will flash bright blue rings as a warning to keep away.
For its colour palette, the octopus uses three layers of three different 
types of cells near the skin surface. The deepest layer passively reflects background light. The topmost may contain the 
colours yellow, red, brown, and black. The middle layer shows an array of glittering blues, greens, and golds. But how does 
an octopus decide what animal to mimic, what colours to turn? Scientists have no idea, especially given that these animals 
are likely colour blind. New evidence suggests a breathtaking possibility. Woods Hole Marine Biological Laboratory and 
University of Washington researchers found that the skin of the cuttlefish Sepia officinalis, a colour-changing cousin of 
octopi, contains gene sequences usually expressed only in the light-sensing retina of the eye. In other words, cephalopods 
— octopui – cuttlefish, and squid — may be able to see with their skin!
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On one dive I found an octopus resting on a rock. On 
approach it would not move away like many do, but just 
changed its colour to a reddish maroon (see image alongside)
as if  displaying a warning, and as I moved away it changed 
colour to resemble the surroundings. I played this game a 
few times, thoroughly enjoying myself, and each time I got 
too close, rather than fleeing it flashed red. On another 
night dive, an octopus squeezed away in its den and then 
curiously came out to catch a glimpse of  my camera and feel 
it delicately with its suckers. Probably realizing that this has 
nothing to do with an interesting meal, it took some rocks, 
pulled them towards the entrance of  the den and went inside 
with just an eye popping out.

A Blue-ringed octopus, observed for the very first time 
in India by me around Havelock in the Andamans, was a 
real pleasure to watch. Resting peacefully in dull colours, 
on closer approach it would swim off, flashing bright blue 
rings. I have seen an octopus that took the shape of  a rock, 
moving ever so slowly in plain view. My guess is, predators 
cannot see or attack it, as the movement combined with its 
perfect camouflage gets lost in the dappled light in shallow 
water. I observed a mimic begin to take the shape of  a 
flounder, and one tiny octopus had made a home out of  a 
sea shell, squeezing out of  sight inside the hard outer shell 
for protection. But my most harrowing experience was in the 
Maldives. After finishing a dive I saw an octopus during our 
safety stop in about four metres of  water. It curiously came 
up and started feeling my camera and hands. This made me 
feel really special, as a marine denizen was interacting with me 
in the wild. Imagine my surprise when one sucker [ARM?] 
went up to my mask and face and another behind by neck, 
bringing the octopus right up to my chest. Panic set in for a 
brief  moment. It was quite impossible to pull its arms off, 
as I had a camera in one hand and if  I pulled an arm off, 
another would take its place. My relief  was immense when 
the dive master came up and slowly removed each arm, and 
the octopus went off, having had a good scare day. I once 
saw an octopus in Lembeh, Indonesia, that was scuttling 
away holding two coconut shells. I tried taking an image 
but it quickly clamped its arms shut. This was just amazing 
behaviour. My regret was I did not get the shot.  

So coming to the question, are octopi really intelligent? 
Well yes and no. YES, octopi have shown signs that they 
can learn, and process complex information. But NO, it 
would be a mistake to try and give octopi an IQ or EQ score. 
They are definitely not dumb and have gathered this so-
called intelligence through millions of  years of  evolution in 
conditions very different from those under which our brains 
evolved. Octopi evolved boneless bodies that they control 

Cephalopods, the class of Mollusca in which scientists 
classify octopi, squid, cuttlefish, and nautili, can change 
colour faster than a chameleon. The class Cephalopoda, 
which means “head foot”, are related to bivalves (scallops, 
oysters, clams), gastropods (snails and slugs), scaphopods 
(tusk shells), and polyplacophorans (chitons). 
Cephalopods are found in all of the world’s oceans, 
from the warm water of the tropics to the near freezing 
water at the poles. They are found from the wave swept 
intertidal region to the dark, cold abyss. All species are 
marine, and with a few exceptions, they do not tolerate 
brackish water. 
Cephalopods have inspired legends and stories 
throughout history and are thought to be the most 
intelligent of invertebrates. Some can squeeze through 
the tiniest of cracks. They have eyes and other senses 
that rival those of humans.

with water pressure, while we control ours with bones. The 
differences are just too many.

There is much to be discovered about this complex 
denizen of  the ocean, which has a short lifespan of  four to 
five years. Take a minute to think, primates like chimpanzees 
and other mammals like dolphins are known to be 
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More reading:
‘Octopus: The Ocean’s Intelligent Invertebrate’ by Jennifer 

A. Mather, Roland C. Anderson, and James B. Wood.

Octopus have numerous strategies for defending 
themselves against predators. Using a network of pigment 
cells and specialized muscles in their skin, octopi can 
almost instantaneously match the colours, patterns, and 
even textures of its surroundings. Predators such as 
sharks, eels, and dolphins swim by without even noticing 
them. Camouflage is the first line of defence but if that 
does not work, an octopus will release a cloud of black 
ink to obscure its attacker’s view, giving itself time to swim 
away. The ink even contains a substance that dulls a 
predator’s sense of smell, making it harder to track the 

Digant Desai is a passionate marine 
photographer and diver. 

intelligent. Even the clever raven, crow, and cockatoo are at 
least vertebrates. But a human’s last common ancestor with 
the octopus was a worm-like creature with eyespots living 
about 700+ million years ago. So this invertebrate sans bones 
has come a long way in the evolutionary patterns showing 
cognitive and learning behaviour and skills. Learning to 
open child-safe bottles in less than an hour, rejecting stale 
food in labs, and solving maze puzzles, who knows what 
they will learn next.

fleeing octopus. Fast swimmers, they can jet forward by 
expelling water through their mantle. And their soft bodies 
can squeeze into impossibly small cracks and crevices, 
where predators cannot follow. Finally when nothing 
works, an octopus will lose an arm to escape a predator’s 
grasp and regrow it later with no permanent damage. They 
also have beak-like jaws that can deliver a nasty bite, and 
venomous saliva, used mainly for subduing prey. 
The diet of octopus consists of small crabs and scallops, 
besides some snails, fish, turtles, crustaceans (like shrimp), 
and other octopi. 
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A few months ago, I read with 
immense sadness news in an 
Indian daily (Associated Press) 

stating “Seven elephants, including two 
calves, have been killed by a passenger 
train in eastern India, the worst crash 
of  its kind in recent memory, according 
to authorities. Ten other elephants were 
seriously injured and the death toll could 
rise, said Mr. Hiten Burman, forest 
minister in West Bengal. The train was 
travelling at 50 km speed through the 
Chapramari Forest when it struck the 
herd of  forty elephants crossing the 
tracks on Wednesday at dusk. The herd 
scattered, but returned to the railway 
tracks and stood there for quite some 
time before they were driven away by 
forest guards and railroad workers who 
rushed to the spot after the accident.”

The abovementioned incident is 
not an isolated situation, and in fact, 
elephants are being killed by speeding 
trains in North Bengal at regular 
intervals. According to a report, at least 
50 elephants have been killed by trains 
since 2004 along this stretch of  railway 
in West Bengal. This article dwells 
on the causes, present situation, and 
probable ways to stop killing of  our 
heritage animal.

The Natural Abode
The prime elephant-human conflict 

area in this article is the Dooars (or 
Duar) of  West Bengal and Assam, 
situated at an altitude of  90 m to 
1,750 m and encompassing an area 

of  about 8,800 sq. km. Dooars are 
known as terai  in Nepal and northern 
India. Geographically, they cover the 
flat to undulating areas of  Darjeeling 
district, the entire Jalpaiguri and 
Alipurduar districts, and the upper region 
of  Cooch Behar district in West Bengal; 

and the Dhubri, Kokrajhar, Barpeta, 
Goalpara, and Bongaigaon districts in 
Assam. The Dooars comprise dense 
natural forests, criss-crossed by rivers 
and their tributaries. The forests are of  
mixed types, comprising broad-leaf  hill 
forests, montane wet temperate forests, 
subtropical dry evergreen and semi-
evergreen forests, and tropical moist as 
well as dry deciduous forests. Sal Shorea 
robusta, teak Tectona grandis, mahua 
Madhuca longifolia, jarul Lagerstroemia 
speciosa, kusum Schleichera oleosa, shalmali 
Bombax ceiba, siris Albizia lebbeck, mango 
Mangifera indica, jamun Syzygium cumini, 
and gurjan Dipterocarpus turbinatus are 
the common trees of  this belt. There 
are a number of  wildlife refuges in the 
area, namely Manas Tiger Reserve in 
Assam, Jaldapara National Park, Buxa 
Tiger Reserve, Gorumara National 
Park, Chapramari Wildlife Reserve, 
and Mahananda Wildlife Sanctuary in 
West Bengal. The once pristine forest 
and grassland belts of  this region have 
seen the onslaught of  humankind over 
the centuries, and the terrain is now 
interwoven with tea gardens and dense 
human habitations. This region has a 
human population density of  around 
652 per sq. km. 

Where a trail ends
in death
Text: Dipanjan Ghosh and Sreeparna Ghosh

The Conflict Zone
The Dooars are home to many 

rare and endangered species, including 
the Asian elephant, tiger, leopard, 
rhinoceros, black bear, gaur, red panda, 
slow loris, and binturong. Around 700 
elephants range across the  Dooars 
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of  Darjeeling, Jalpaiguri, Alipurduar, 
and Cooch Behar districts. The actual 
elephant habitat in this area is confined 
to about 2,200 sq. km. The entire area 
encompasses the stretch between the 
Mechi and Teesta rivers, comprising the 
forest areas under Kurseong Division 
and Wildlife Division I (Mahananda 
Wildlife Sanctuary). Within this area, 
the western Dooars stretch between the 
Teesta and Torsha rivers, comprising 
Apalchand Range of  Baikunthapur 
Division, Jalpaiguri Division, Wildlife 
Division II (including Gorumara 
National Park and Chapramari Wildlife 
Sanctuary), Kalimpong Division, and 
Wildlife Division III (including the 

western part of  Jaldapara National 
Park). The eastern Dooars stretch 
between the Torsha river and the 
Sankosh river bordering Assam and 
Bhutan and the forests of  Wildlife 
Division III (consisting of  the eastern 
part of  Jaldapara National Park and 
Buxa Tiger Reserve). This area is also 
part of  a critical intra-state and inter-
state jungle corridor through which 
regular movement of  elephants and 
other wildlife occurs. 

The Siliguri-Alipurduar railway line 
under the North Frontier Railway in 
North Bengal has been the location 
of  one of  the highest elephant-train 
casualties in India. Siliguri Junction is 

connected to Alipurduar Junction by 
two separate railway lines, one of  which, 
the northern, stretches over 168 km and 
(and OR with? NOT CLEAR) over 
74 km of  forests (about 44% of  the 
track length). This track passes through 
three Protected Areas and the buffer 
zone of  Buxa Tiger Reserve, including 
nine sensitive established (NOT 
CLEAR) elephant movement routes 
and reserve forests. The rail tracks 
pass through Mahananda Wildlife 
Sanctuary, forests of  Kalimpong 
Forest Division, forest tracts of  Tondu 
(Chalsa) between Chapramari Wildlife 
Sanctuary and Gorumara National 
Park, Diana Reserve Forest under 

Reduced train speed would give loco drivers enough time to stop the train if elephants are crossing the tracks
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Despite featuring in the logo of Indian Railways, the Asian Elephant remains a victim of train-hit accidents
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Jalpaiguri Division, including Moraghat 
and Banarhat area, Jaldapara National 
Park, and Buxa Tiger Reserve. Along 
this ‘killer tract’, nine high risk railway 
sections that are most prone to wildlife 
crossing and accidents have been 
mapped by the Forest Department. 

Mitigation Measures 
Elephants have been closely associated 

with our religious and cultural heritage for 
centuries. India is home to between 50–
60 per cent of  all of  Asia’s wild elephants 
and about 20 per cent of  domesticated 
elephants. India’s wild elephant population 
was recently estimated at about 26,000. It 
is ironic that elephants are being killed by 
speeding trains in the Dooars regularly, 
even though they have been declared 
heritage animals in India, and Bholu the 
guard elephant is the mascot of  Indian 
Railways. 

major elephant corridors in the Dooars of west bengal

Mahananda-Kolabari in Wildlife I and Kurseong Divisions

Apalchand-Mahananda in Baikunthapur and Wildlife II Divisions

Apalchand and Gorumara-Lower Tondu in Baikunthapur and Wildlife II Divisions

Apalchand-Kalimpong via Targhera, Chel, Damdim / Sylee Tea Estate in Baikunthapur 
and Kalimpong Divisions

Apalchand-Bhuttabari [via] Meenglass Tea Estate in Baikunthapur and Kalimpong 
Divisions

Chapramari-Bhuttabari in  Wildlife II and Kalimpong Divisions

Rethi-Central Diana in  Jalpaiguri Division

Rethi-Moraghat via Banarhat in Jalpaiguri Division

Umchi-Rethi in Wildlife III and Jalpaiguri Divisions

Titi-Dumchi in Wildlife III Division

Buxa-Titi via Torsha/Rangamati in Buxa Tiger Reserve and Wildlife III Divisions

Buxa-Titi via Beech/Barnabari Tea Estate in Buxa Tiger Reserve and Wildlife III 
Divisions

Nimati-Chilapata in Buxa Tiger Reserve and Wildlife III Divisions

Buxa-Ripu via Sankosh in Bengal and Assam inter-state boundary

Despite measures taken to mitigate this hazard, elephant kill continue to happen in the Doars
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Although the Ministry of  Railways 
had promised to take measures to 
reduce elephant deaths, accident rates 
have not significantly declined. Activists 
and wildlife officials of  the central as 
well as state forest departments, hoping 
to reduce the horrific deaths, met 
Railway Ministry officials on a number 
of  occasions to discuss ways to mitigate 
the problem. One suggestion was to 
ensure that trains passing through 
forest tracts should travel at low speeds 
of  around 25 km/hr (reduced from 
50 km/hr) between 4:00 pm to 5:00 am 
(when elephants are likely to be crossing 
tracks), to give loco drivers sufficient 
time to stop the train when elephants 
are spotted on the track, without fear 
of  danger to human lives.  The reaction 
time to stop a running train along a 
sharp curve is very short – sometimes a 

wildlife accident prone zones of the ‘killer tract’ of Dooars in west bengal 

few seconds, and the situation becomes 
more critical in winter, when mist 
reduces visibility. Most accident-prone 
sections of  railway tracks are those 
with sharp curves and where the forest 
density is high and close to the tracks.

The Ministry initially did not agree 
to the recommendation to reduce 

train speed in tracts abutting forest, 
or to the other recommendations 
of  wildlife activists/officials, saying 
that this would adversely affect their 
services. However, they had to give in 
after a ruling of  the Supreme Court of  
India. The other recommendations, 
such as erecting fences along the 

 Accident prone railway sections Stretch (in km)
Gulma to Sevoke 7.9

Sevoke to Bagrakote Railway Station 4.2

Damdim Railway Station to New Mal Junction 1.3

Chapramari Rail Gate to Jaldhaka river 3.0

Chengmari Railway Station to Banarhat Junction 0.6

Banarhat Junction to Binnaguri Railway Station 1.5

Binnaguri Railway Station to Dalgaon Railway Station 0.5

Madarihat to Hashimara 2.4

Dima Railway Gate to Damanpur, Buxa Tiger Reserve 6.0

Despite featuring in the logo of Indian Railways, the Asian Elephant remains a victim of train-hit accidents
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tracks to discourage elephants from 
crossing them and construction of  
elevated tracks over a stretch of  168 
km did not find favour on the grounds 
of  the tremendous cost and practical 
difficulties involved in implementation. 
With the ruling, control of  train speed 
and the need for constant whistling 
along elephant crossing areas have been 
listed in the General Rule Book of  the 
Railways. The 2014 Railway Budget has 
provided some good news by allocating 
Rs. 300 crores for doubling of  broad 
gauge lines from New Jalpaiguri to 
New Cooch Behar via Samuktala Road 
route that would help divert trains 
that go through the forest areas in the 
north. Recently, the Supreme Court 
has instructed the Railway Ministry to 

initiate diverse campaigns to inform 
passengers not to throw food and 
related items on the tracks, as elephants 
get attracted to the discarded food and 
wander on to the track. 

The Forest Department now 
collaborates with the North Frontier 
Railways in saving wildlife, and also 
ensuring safe rail travel for passengers 
by preventing collision with elephants. 
In the Dooars, Forest Department 
personnel routinely patrol the tracks. 

Dipanjan Ghosh, a teacher by 
profession, is a well-known 
popular-science writer and 
one of the Editors of Indian 
Science Cruiser published 
from Kolkata.

Sreeparna Ghosh is a 
conservation activist and is  
associated with Ecocampers, a 
Bardhaman-based NGO which 
engages in nature conservation.

India is home to between 50–60 per cent of all of Asia’s wild elephants and about 20 per cent of domesticated elephants
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When animal movements are detected, 
they alert the Railway Department. 
However, sometimes animal movements 
happen unpredictably and the railway 
control room personnel may not 
get the information from the Forest 
Department, so train hits still occur. 
Let us hope that with these and more 
mitigation measures, elephant mortality 
from collision with trains becomes a 
thing of  the past in the Dooars and in 
other parts of  India. 
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Text: Deepak Apte

The coast is the interface between the sea and 
the land, a space that is constantly changing in 
time and space. Coastal areas harbour a variety 
of  ecosystems such as mangroves, coral reefs, 

seagrass beds, mudflats, and sandy shores where a variety 
of  floral and faunal species abound. It is intact coastal 
ecosystems – dense mangrove forests, wide sandy shores, 
healthy coral reefs – that provide the buffer between the 
elements of  nature and human beings. 

Coastal areas play an important role in the socio-economic 
development of  a country primarily because seaborne trade 
remains the cheapest method of  transporting large quantities of  
goods over long distances. Globalization demands movement 
of  large quantities of  raw materials and finished goods, and 
consequently there is strong emphasis on the development of  
ports and harbours. Concomitantly, areas around ports come 
under development pressure from industries, settlements, and 
tourism. The natural ecosystems in coastal areas therefore 
come under stress resulting in a breakdown or deterioration 
of  ecosystem services, as well as loss in biodiversity. 

 Destruction of  habitats has been reported as one of  the 
major cause for the loss of  biodiversity, according to the 
Convention on Biological Diversity. India’s mainland has a 
coastline of  more than 6,000 km, a fraction of  the world’s 
coastline, but 17 per cent of  the world’s population, according 

to the 2011 census, lives in India. Of  this, over a quarter 
live within 50 km of  the coastline. On the Indian mainland, 
there are nine maritime states and two union territories with 
a coastline. There are 73 coastal districts (of  a total of  593); 
77 cities and towns are located on the coast, including the 
urban agglomerations of  Mumbai, Chennai, Kolkata, and 
rapidly expanding cities like Kochi and Visakhapatnam. 

The Indian coast is under tremendous pressure from 
population and ‘development’. However, there are no 
assessments available at the national level to provide estimates 
of  the extent to which the coast is actually occupied by 
various human activities, and their possible impacts on the 
coastal biodiversity.

Some major issues that are threatening the coastal ecology 
of  India in general and Maharashtra in particular are coastal 
structures, thermal power plants, ports, shipyards, and sea 
walls.

Case study: Coastal Issues of  Maharashtra
Maharashtra is the third largest state in the country both 

in terms of  size and population. Maharashtra is one of  the 
most industrialized and urbanized states of  India. About 
42 per cent of  the state’s population is living in urban areas, 
though the levels of  urbanization are uneven across regions 
and districts within the state. The state has a 652.6 km long 
indented coastline, characterized by pocket beaches flanked 
by rocky cliffs of  Deccan basalt, estuaries, and patches of  

Challenged Coasts
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mangroves. The Sahyadri Western Ghats run parallel to 
the coast. The main rivers flowing through the state are 
Godavari, Bhima, and Krishna. Only 17 per cent of  the total 
coast is sandy, while 37 per cent is rocky, and 46 per cent has 
mudflats. 

In 2004, the length of  coastline affected by erosion 
was given as 263 km – about 40 per cent of  the coast. 
Maharashtra’s coastal vulnerability to cyclones and 
earthquakes was evaluated by the Building Materials and 
Technology Promotion Council (BMTPC). Most of  the 
coast is under the moderate risk zone for wind and cyclones, 
with the southern stretch coming under low damage risk 
zone, while the central stretch is under the high damage risk 
zone for earthquakes.

The Konkan coast is one of  the biodiversity-rich areas 
of  India and currently BNHS is working on identifying 
important coastal and marine biodiversity areas in the 
region. 

However, all is not well along the Konkan coast. 129 
developments are listed under port projects, multipurpose 
terminals, captive jetties, thermal power plants, shipyards, 
inland water transport, marinas, and tourism and water 
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sports facilities along the Konkan coast. Two of  the major 
ports of  the country are located in this state: Mumbai Port 
(MbPT) which is a natural deepwater harbour, and Jawaharlal 
Nehru Port Trust (JNPT), which is the largest container 
port in India. In addition, there are 48 minor ports which fall 
into five groups, namely Bandra Group (9 ports), Mora group 
(11 ports), Rajpuri group (9 ports), Ratnagiri group 
(11 ports), and Vengurla group (8 ports). At present only 
eight minor ports are in operation.

In order to provide multi-user port facilities, the 
Maharashtra government has decided to develop six minor 
ports: Rewas-Aware and Dighi in Raigad district,  Jaigad 
(Dhamankhol Bay and Lavgan) in Ratnagiri district, and 
Vijaydurg and Redi in Sindhudurg district. Of  these, the 
development of  Rewas-Aware and Dighi ports is already 
in progress through private sector participation. There 
are three multipurpose terminals in operation: Karanja 
(Dharamtar), Jaigad (Lavgan), and Jaigad (Katale). Four 
captive terminals are in operation at Panvel (Ulwa-Belapur), 
Alibaug (Dharmantar), Revdanda, and Ratnagiri (Pawas-
Ranpar). There are two projects in progress, and five for 
which permission has been given by the Maharashtra 
Maritime Board. Two shipyards at Usgaon in Dabhol, and 
Bhagwati Bunder in Ratnagiri, are in operation. Ten more 
have been given permission. Five sites have been shortlisted 
around Mumbai for Marinas: Mandwa, Belapur, Vasai Creek, 
Malad Creek, and Dharmantar Creek.

Maharashtra already has the maximum number of  
thermal power plants (Table 1) in the country??. With 
heavy industrial demand, a large number of  companies are 
planning to set up coal- and gas-based projects to generate 
35,000MW.The coastal districts of  Ratnagiri, Sindhudurg, 

and Raigad are likely to become the power hub of  the state.
Challenges and Issues in the Coastal Zone: Some of  

the major problems faced by the littoral zone and the shore 
front areas of  Maharashtra coast are related to coastal erosion, 
siltation, pollution, destruction of  mangrove swamps, coral 
reefs and inter-tidal areas, salt marshes, slope failure, pressure 
of  population, industrialization, and road transport.

The Konkan coast is under grave threat of  over development, 
with at least 15 proposed coal-fired power projects equaling 25 
GW and one nuclear power plant of  10,000 MW set to be built 
on a narrow strip of  coastal land 50 to 90 km wide and 200 
km long. This represents a 200% increase in coal-fired power 
for the entire state of  Maharashtra, a state which already has 
the largest total installed capacity, equal to 11 GW or 13% of  
nationwide capacity. Such development will also promote the 
development of  ancillaries, apart from human settlements due 
to in-migration. This would completely transform the coast 
and result in a tremendous loss of  biodiversity. In addition, 
there are aquaculture farms, mining, and tourism activities. All 
these are likely to have a cumulative impact on the biodiversity. 
While the 2000 report by Untawale and his coworkers gives 
us some idea of  the biodiversity of  the region, and data 
from WII which identified at least 10 ICMBA (Important 
Coastal and Marine Biodiversity Areas), BNHS is currently 
preparing a systematic report on the important ecologically 
and biologically significant coastal and marine areas and the 
biodiversity therein.

RECOmmEnDATiOnS

Based on the above observations the following recommendations should be considered if India is serious about protecting its natural assets. 
The MoEFCC, with a view to making coastal governance transparent and accountable, should:

 Policy: Draft a coastal policy for conservation of biodiversity in the planning stage, not at individual project level, to safeguard the rich 
natural resources of the country.

	 Planning: Have integrated approach taking into account the environmental and social concerns. Have national and regional planning 
based on comprehensive information, carrying capacity, cumulative impact and precautionary principles, and commitments made by 
India to itself and to the international community.

		Capacity building: Strengthen environmental governance with adequate human and financial resources for monitoring and enforcement, 
in keeping with the number of projects sanctioned.

		Civil society participation:
a) Engage locals in decision making process at inception stage of project to make development inclusive and harmonious.
b) Include independent specialists known for their integrity from civil society, and representation from fishing communities at all levels.

	 Assessment of damage: Conduct at the earliest a detailed assessment of existing projects, which takes into account environmental, 
social, and economic impact, cumulative impact, and habitat loss, mitigation cost and current efficiency, with possibilities for upgradation.

	 EiA:
a)  Review the EIA process for coastal projects to improve the Terms of Reference for marine and coastal EIAs.
b)  Make EIAs independent of project proponent and to be commissioned by MoEFCC. 

Deepak Apte is presently the Director of the BNHS. 
A scientist of international repute, his specialisation 
is in marine ecology.
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Ladakh - Roof of the world
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For more details contact BNHS:
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The Great Migration – Kenya
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