
Barren Island Volcano
Barren Island is a small uninhabited island located in the
Andaman Sea, about 140 kilometers northeast of Port Blair, the
capital of the Andaman and Nicobar Islands of India. It is
home  to  India’s  only  active  volcano,  which  has  been
continuously  erupting  since  1991.  The  volcano  is  a
stratovolcano,  also  known  as  a  composite  volcano,  and  is
situated on the eastern edge of the Indian tectonic plate.
Despite its name, the island and the surrounding waters are
teeming  with  life,  including  a  diverse  array  of  marine
species, making it a popular destination for scuba diving and
snorkelling. While the island is uninhabitable due to the
frequent eruptions, it remains a fascinating natural wonder
and a testament to the power of the earth’s geology.

Geology  and  Formation  of  Barren
Island
Barren Island is a small, uninhabited volcanic island located
in the Andaman Sea, about 140 kilometers northeast of Port
Blair,  the  capital  of  the  Andaman  and  Nicobar  Islands  of
India. The island is part of the Andaman Island arc, a chain
of volcanic islands that extends southward from Myanmar to
Sumatra. Barren Island is formed by a stratovolcano, also
known  as  a  composite  volcano,  which  is  built  up  from
alternating layers of lava flows, volcanic ash, and other
materials.  Stratovolcanoes  are  known  for  their  steep-sided
cone shapes and explosive eruptions.

The island’s stratovolcano was formed by the subduction of the
Indian tectonic plate beneath the Burmese plate. As the Indian
plate moved beneath the Burmese plate, magma from the mantle
was able to rise to the surface, forming a volcanic island.
The island’s volcanic activity is still ongoing, with the most
recent eruption occurring in 2018. 

https://greenverz.com/barren-island-volcano/


The rocks on Barren Island are predominantly andesitic in
composition, meaning they are formed from a type of magma that
is intermediate in viscosity and chemical composition between
basaltic and rhyolitic magmas. Andesitic volcanoes are known
for producing explosive eruptions due to the high viscosity of
their magma, which causes pressure to build up within the
volcano before erupting. 

The island itself is relatively small, with an area of only
about 3 square kilometers, and rises to a height of 354 meters
above sea level. Despite its small size, the island’s volcano
is  one  of  the  most  active  in  the  world,  with  frequent
eruptions producing ash plumes, lava flows, and other volcanic
phenomena.

Island’s  location  on  the  Indian
tectonic plate
Barren Island is located on the eastern edge of the Indian
tectonic plate, which is one of the major plates that make up
the Earth’s crust. The Indian plate is moving northward at a
rate  of  about  5  centimetres  per  year  and  is  currently
colliding with the Eurasian plate, which forms the Himalayan
mountain range.

The  collision  between  the  two  plates  has  resulted  in  the
formation of the Tibetan Plateau and the Himalayan mountain
range, which are still actively rising today. The movement of
the Indian plate is also responsible for the formation of the
Andaman Island arc, which includes Barren Island and several
other volcanic islands in the region.

The  volcanic  activity  on  Barren  Island  is  linked  to  the
subduction of the Indian plate beneath the Burmese plate,
which is part of the larger Eurasian plate. As the Indian
plate moves beneath the Burmese plate, it is subjected to
intense heat and pressure, which causes the mantle to melt and



rise to the surface, forming volcanoes like Barren Island.

The location of Barren Island on the Indian plate also makes
it vulnerable to seismic activity and earthquakes, which are
common in the region. In addition, the collision between the
Indian and Eurasian plates has resulted in the formation of a
complex network of faults and fractures in the Earth’s crust,
which can contribute to volcanic activity and seismic activity
in the region.

Island’s formation and the types of
rocks found there
Barren Island is thought to have formed around 1 million years
ago as a result of the movement of the Indian tectonic plate.
The island is an example of a stratovolcano, which is formed
by successive layers of lava, volcanic ash, and other volcanic
materials.

The island’s stratovolcano is composed of andesite, a type of
volcanic  rock  that  is  intermediate  in  composition  between
basalt and rhyolite. Andesite is typically gray or brown in
colour and has a porphyritic texture, which means it contains
large crystals (phenocrysts) of minerals such as feldspar and
pyroxene  embedded  in  a  finer-grained  matrix.  The  andesite
rocks on Barren Island are thought to have formed from magma
that  was  generated  by  the  partial  melting  of  the  Earth’s
mantle beneath the Indian Ocean. The magma rose to the surface
through a conduit or vent in the Earth’s crust, forming a
volcano.

Over  time,  successive  eruptions  of  lava,  ash,  and  other
materials  built  up  the  stratovolcano,  creating  the
characteristic cone shape of the island. The stratovolcano is
composed  of  layers  of  andesitic  lava  flows,  pyroclastic
deposits (such as ash and pumice), and volcanic breccias (rock
fragments welded together by volcanic activity).



Barren Island is an important site for the study of volcanic
rocks and processes. In addition to andesite, other types of
volcanic rocks found on the island include basalt, dacite, and
rhyolite.  These  rocks  provide  valuable  insights  into  the
composition  and  behavior  of  magma  and  the  processes  that
govern volcanic activity.

The geology of Barren Island is also of interest because it is
a relatively young volcanic system that is still actively
erupting. The ongoing eruptions provide scientists with an
opportunity to study volcanic processes in real time and to
monitor the impacts of volcanic activity on the surrounding
environment.

Eruptions and Activity
Volcano’s ongoing eruptions since 1991

Barren Island has been one of the most active volcanoes in the
Indian Ocean since its first recorded eruption in 1787. The
volcano has experienced numerous eruptions over the years,
with the most recent phase of activity starting in 1991.

The 1991 eruption began on January 5, 1991, with a powerful
explosion that sent ash and volcanic debris high into the air.
The eruption continued for several months, with lava flows and
explosive eruptions producing ash plumes that rose several
kilometers into the atmosphere. The eruption was classified as
VEI 3, indicating a moderate-sized explosive eruption. The
1991 eruption marked the beginning of a period of sustained
activity at Barren Island, with eruptions occurring almost
every year since then. The eruptions have ranged in size and
intensity,  with  some  producing  large  ash  plumes  and  lava
flows, while others have been smaller and less explosive.

One  of  the  most  significant  eruptions  during  this  period
occurred in 1994, when lava flows from the volcano entered the
sea and created a new island. The island, which was later



named Narcondum, was subsequently eroded by the ocean and
eventually disappeared. Another notable eruption occurred in
2005, when a large ash plume rose to a height of several
kilometers and drifted towards the Andaman Islands, prompting
the evacuation of nearby villages. The eruption was classified
as VEI 2, indicating a relatively minor explosive event.

In recent years, the volcano has continued to produce smaller
eruptions and occasional ash plumes. The most recent eruption
occurred  in  2018,  when  a  lava  flow  from  the  volcano  was
observed by satellite imagery.

The  ongoing  activity  at  Barren  Island  provides  valuable
insights into the behavior of volcanoes and the processes that
drive volcanic activity. Scientists continue to monitor the
volcano  closely,  using  a  variety  of  techniques  such  as
satellite imagery, seismic monitoring, and gas measurements,
in order to better understand the ongoing eruption and to
assess the potential hazards posed to nearby populations.

Types of volcanic activity observed
on the island, such as lava flows
and ash plumes
Barren  Island  is  an  active  volcano  that  has  exhibited  a
variety of volcanic activity over the years. Some of the most
common  types  of  volcanic  activity  observed  on  the  island
include lava flows and ash plumes.

Lava flows are streams of molten rock that flow down the
slopes  of  a  volcano.  On  Barren  Island,  lava  flows  are
typically composed of andesite, a type of volcanic rock that
is intermediate in composition between basalt and rhyolite.
The lava flows on Barren Island can be quite viscous, meaning
that they do not flow easily, and they can form thick, blocky
deposits.



Ash  plumes  are  another  common  type  of  volcanic  activity
observed on Barren Island. Ash plumes are clouds of volcanic
ash  and  gas  that  are  ejected  into  the  atmosphere  during
explosive eruptions. The ash plumes from Barren Island can
rise several kilometers into the air, and they can be carried
long  distances  by  the  wind.  Ashfall  from  Barren  Island’s
eruptions can be a significant hazard to nearby populations,
as it can cause respiratory problems and damage to crops and
buildings.

In addition to lava flows and ash plumes, other types of
volcanic  activity  observed  on  Barren  Island  include
pyroclastic flows, which are fast-moving currents of hot gas
and volcanic ash that can reach speeds of up to 700 km/h, and
volcanic lightning, which is a rare phenomenon that occurs
during volcanic eruptions and is caused by the buildup of
static electricity in the ash plume.

The types of volcanic activity observed on Barren Island are
largely determined by the composition of the magma that is
being erupted. Andesitic magma, which is the most common type
of magma on Barren Island, is typically viscous and produces
explosive eruptions. Basaltic magma, which is less common on
Barren  Island,  is  more  fluid  and  produces  less  explosive
eruptions.

Impacts  of  the  eruptions  on  the
surrounding  environment  and
ecosystem
The  ongoing  eruptions  of  Barren  Island  volcano  have
significant  impacts  on  the  surrounding  environment  and
ecosystem. These impacts can include both direct and indirect
effects on the land, sea, and air.

One of the most significant impacts of the volcano is the



deposition of volcanic ash and other volcanic material on the
surrounding land. This can have negative effects on the soil
and  vegetation,  reducing  the  fertility  of  the  soil  and
damaging crops. The ash can also cause respiratory problems in
humans  and  animals,  and  can  damage  buildings  and
infrastructure. The eruptions of Barren Island can also have
indirect impacts on the ecosystem, such as changes in ocean
chemistry and temperature. Volcanic activity can release large
amounts of carbon dioxide, sulphur dioxide, and other gases
into the atmosphere, which can react with water to form acid
rain.  Acid  rain  can  have  harmful  effects  on  aquatic
ecosystems, including the death of fish and other aquatic
organisms.

In addition, the lava flows and ash deposits from the volcano
can alter the topography of the island, creating new habitats
for plants and animals. While volcanic activity can initially
have a negative impact on the ecosystem, over time it can lead
to the development of new and unique ecosystems. The impacts
of the Barren Island eruptions on the surrounding environment
and ecosystem are important to monitor in order to assess the
potential  hazards  posed  by  the  volcano  and  to  develop
strategies to mitigate these hazards. Scientists continue to
study the volcano and its effects on the environment in order
to  better  understand  its  behaviour  and  to  develop  early
warning  systems  to  alert  nearby  populations  of  potential
hazards.

Marine Life and Biodiversity
Overview of the island’s diverse marine life, including fish,
coral, and other invertebrates

Barren  Island  is  surrounded  by  a  rich  and  diverse  marine
ecosystem  that  supports  a  wide  variety  of  marine  life,
including fish, coral, and other invertebrates. The volcanic
activity of the island has created unique underwater habitats,



making  it  a  popular  destination  for  scuba  divers  and
researchers  alike.

The waters surrounding Barren Island are home to over 100
species of fish, including many species of reef fish such as
butterflyfish, angelfish, and groupers. The fish are attracted
to the coral reefs that surround the island, which provide
them with food and shelter.

The coral reefs of Barren Island are some of the most pristine
and diverse in the region, with over 50 species of hard coral
and  30  species  of  soft  coral.  The  coral  reefs  support  a
variety of other invertebrates, such as sea anemones, sea
stars, and sea urchins. The reefs also provide habitat for a
range of invertebrate species, including crabs, shrimp, and
snails. Barren Island is also home to several species of sea
turtles, which use the island’s beaches as nesting sites. The
waters surrounding the island are also home to several species
of sharks, including whitetip reef sharks and blacktip reef
sharks.

The marine life of Barren Island is an important resource for
the local community, providing food and income through fishing
and tourism. However, the ongoing volcanic activity of the
island can have negative impacts on the marine ecosystem, such
as the deposition of volcanic ash and the release of toxic
gases into the water. The impacts of the volcano on the marine
ecosystem are important to monitor in order to protect this
valuable resource and to ensure its sustainable use.

Explanation  of  the  factors  that
contribute  to  the  island’s  rich
biodiversity
Several factors contribute to the rich biodiversity of Barren
Island’s marine ecosystem. The first and foremost factor is



the island’s location in the Bay of Bengal, which is known for
its high levels of marine biodiversity. The warm, nutrient-
rich waters of the bay provide an ideal habitat for a wide
variety of marine life.

Another important factor is the island’s unique underwater
topography. The volcanic activity of the island has created a
variety  of  underwater  habitats,  such  as  coral  reefs,
underwater caves, and rocky outcrops. These habitats provide
shelter and food for a diverse range of marine species. The
nutrient-rich waters surrounding the island also support a
thriving food chain, with plankton at the bottom of the food
chain being consumed by small fish, which in turn are eaten by
larger fish and other predators. This abundant food supply
supports  a  diverse  range  of  species,  including  many
commercially  important  fish  species.

The presence of protected areas around the island has also
contributed to its rich biodiversity. The Andaman and Nicobar
Islands, of which Barren Island is a part, have several marine
protected  areas  that  restrict  fishing  and  other  human
activities  in  order  to  protect  the  marine  ecosystem.

Finally, the isolation of Barren Island from other land masses
has contributed to the evolution of unique species. Many of
the  marine  species  found  around  the  island  are  endemic,
meaning that they are found nowhere else in the world.

Tourism and Conservation Efforts
Tourism in Barren Island is a growing industry, with visitors
attracted to the island’s unique and diverse ecosystem, as
well  as  the  opportunity  to  witness  an  active  volcano  in
action. While tourism has the potential to bring much-needed
economic benefits to the region, it also presents challenges
to the island’s fragile ecosystem.

Access to the island is strictly regulated, and visitors are



required to obtain permission from the Indian government and
follow a set of guidelines to ensure the protection of the
island’s ecosystem. Tourists can take guided tours of the
island, including boat trips to observe the volcanic activity
and snorkelling and diving to explore the surrounding coral
reefs.  While  tourism  has  the  potential  to  bring  economic
benefits to local communities, there is also the risk of over-
tourism  and  the  potential  harm  to  the  ecosystem.
Conservationists and tour operators are working together to
develop sustainable tourism practices, including limiting the
number of visitors to the island, educating tourists about
responsible behavior, and monitoring the impacts of tourism on
the island’s ecosystem.

Overall, tourism in Barren Island presents both opportunities
and challenges. While it can bring economic benefits to local
communities, it must be managed carefully to ensure that it
does not harm the fragile ecosystem.

Overview  of  the  conservation
efforts  aimed  at  protecting  the
island’s  ecosystem  and  preserving
its natural beauty
Barren Island is a unique and valuable ecosystem that supports
a diverse range of marine life, including several endemic
species. As a result, there are several conservation efforts
aimed at protecting the island’s ecosystem and preserving its
natural beauty.

One of the most significant conservation efforts in the area
is the establishment of marine protected areas around the
Andaman and Nicobar Islands, of which Barren Island is a part.
These  protected  areas  restrict  fishing  and  other  human
activities  in  order  to  protect  the  marine  ecosystem  and
preserve the natural beauty of the islands.



In addition, the Indian government has taken steps to regulate
tourism  around  Barren  Island.  Access  to  the  island  is
restricted to authorise boats, and visitors are not allowed to
disembark on the island itself. These regulations help to
minimise  the  impact  of  human  activities  on  the  island’s
ecosystem.

Research  is  also  an  important  component  of  conservation
efforts  around  Barren  Island.  Scientists  and  researchers
regularly study the island’s marine ecosystem in order to
better understand its unique biodiversity and the impacts of
volcanic activity on the ecosystem. This research helps to
inform conservation efforts and ensure the sustainable use of
the island’s resources.

Finally, education and outreach are also important components
of  conservation  efforts  around  Barren  Island.  Local
communities and tourists are educated about the importance of
the island’s ecosystem and the steps that can be taken to
protect  it.  This  helps  to  raise  awareness  and  promote
responsible  behaviour  around  the  island.

Discussion of the challenges faced
by conservationists in maintaining
a  balance  between  tourism  and
environmental preservation
Maintaining  a  balance  between  tourism  and  environmental
preservation is a major challenge faced by conservationists
working to protect Barren Island. On the one hand, tourism can
bring much-needed economic benefits to the region, while on
the other hand, unregulated tourism can have negative impacts
on the island’s ecosystem.

One  of  the  main  challenges  faced  by  conservationists  is
managing the number of tourists who visit the island. While



tourism can provide economic benefits to local communities, an
excessive number of tourists can put stress on the island’s
fragile ecosystem, particularly the coral reefs. Overcrowding
and  careless  behavior  by  tourists,  such  as  touching  or
damaging  the  corals,  can  harm  marine  life  and  damage  the
ecosystem.

Another challenge is ensuring that tourists are educated about
the importance of responsible behaviour around the island.
This includes following regulations regarding access to the
island, avoiding touching or damaging the marine life, and not
leaving any litter behind. Conservationists need to work with
tour operators to ensure that tourists are educated about the
importance of responsible behavior and that they understand
the  potential  impacts  of  their  actions  on  the  island’s
ecosystem.

Infrastructure  development  is  also  a  challenge.  The
development  of  hotels,  resorts,  and  other  tourist
infrastructure  can  have  negative  impacts  on  the  island’s
environment, including the removal of vegetation and damage to
the coral reefs. Careful planning and regulation are necessary
to ensure that any development is sustainable and does not
harm the island’s ecosystem.

Finally,  enforcement  of  regulations  and  monitoring  of  the
island’s ecosystem is a challenge. Monitoring the impacts of
tourism and ensuring that regulations are followed requires
significant  resources  and  coordination  between  various
agencies and stakeholders. Without effective monitoring and
enforcement,  the  island’s  ecosystem  is  at  risk  of  being
damaged by unregulated tourism.

Conclusion
In  conclusion,  Barren  Island  is  a  fascinating  and  unique
ecosystem that is home to a diverse range of marine life,



including  several  endemic  species.  The  island’s  volcanic
activity is a key factor in the formation of the island’s
geology and contributes to the rich biodiversity found in the
surrounding waters.

While  the  island  is  a  valuable  resource  for  scientific
research and tourism, it is also a fragile ecosystem that
requires  careful  management  and  conservation  efforts.
Conservationists face the challenge of maintaining a balance
between economic development and environmental preservation,
including  managing  the  number  of  tourists,  promoting
responsible behavior, regulating infrastructure development,
and monitoring the ecosystem’s health.

Through  the  establishment  of  marine  protected  areas,
regulations on tourism, and ongoing research and education
efforts,  conservationists  are  working  to  protect  Barren
Island’s ecosystem and preserve its natural beauty for future
generations. By working together with local communities and
stakeholders, we can ensure that this unique and valuable
resource is protected and used sustainably.


