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Securing the future of Himalayan wetlands

T

he wetlands of Indian Himalayan Region
(IHR) scattered in different geographical
regions from high altitude cold arid zone of Ladakh
to the flood plains of Brahmaputra, are mosaic of
varying sizes ranging from lentic to lotic habitats.
They have a great role to play in preserving the
earth’s fragile eco-system and are regarded as direct
or indirect life supporting systems for millions of
living beings having great economic, aesthetic and
scientific importance. They are crucial habitats
for many types of plants and animals, represent
one of the highest levels of species diversity and
richness and provide many ecosystem services
including flood control, improvement of water
quality and play most important role in global
carbon and methane cycles. But their values
are often overlooked. Heavy siltation, human
encroachment, overexploitation, rapid melting of
glaciers due to climate change, rapid urbanization
and new settlements accompanied by intensified
commercial activities leads to pollution of
wetlands by domestic and agricultural run-offs
causing shrinkage in wetland habitat.
Conservation and wise use of wetlands
is the main goal of the intergovernmental treaty,
Convention on Wetlands, signed in Ramsar, Iran,
in 1971 which was developed as a means to call
international attention. There are presently 168
Contracting Parties to the Convention, with
2186 wetland sites (26 in India and 9 in IHR,
total area 689,131 hectares), totaling 208,449,227
ha wetlands of International Importance. The
World Wetlands Day is celebrated each year on 2

February, marks the date of the adoption of the
Convention on Wetlands on 2 February, 1971
in Iran.
The growing concern about the
conservation of wetland biodiversity has led
the search for more eco-friendly, sustainable
and more effective as well as economic
strategies. Identification of the key drivers
of wetland change and adoption of suitable
mitigation measures is the only way to combat
the loss of wetland habitats. Therefore, probable
natural and anthropogenic factors should be
quantified and their adverse impacts should be
shared with the common people to make them
aware the needs of wetland conservation, thus
making them a vital part of the conservation
programme. A community led multidisciplinalmultistakeholder wetland management plan
owned by the community and its victorious
execution is of prime importance, which can
only revive our wetlands for longer duration
with desired development.
This issue of ‘ENVIS Newsletter on
Himalayan Ecology’ focuses on wetlands of the
Indian Himalayan Region (IHR) and provides
glimpses of the some of the unique features.
This starts with the value of the wetlands in
the lives of tribal communities through article
on “Wetlands of Majuli” in river Brahmputra
which is the second largest river island of
the world. This island is in the tentative list
of UNESCO for nomination under World
Heritage Culture Category. Going further in the
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Himalaya presents a highly diverse environment in terms of ethnic diversity, relief features,
flora-fauna, natural resources, and the culture. The processes of human settlements in
the region have resulted in the evolution of a wide variety of cultural adaptations and
subsistence practices which were compatible with the natural environment and kept the
functionality of the natural ecosystems almost intact for a long period of time. Recently,
this ecological balance has disturbed under the pressure of increasing human activities,
population pressure, demands of development, climate vulnerability and inherent
geological fragility and sensitivity of the Himalayan environment. Analyses of such changes
and consequent impacts for Himalayan ecology and development require critical analyses
by the subject experts of various fields. Keeping this point in mind, from this issue of ENVIS
Newsletter, we are staring a tradition of subject specific guest editors, so that our readers
get Himalaya-wide information on the subject.
The first special newsletter in this series is focused on Himalayan wetlands, which includes
coverage on rivers, wet grasslands, and the glacial and other lakes. These wetlands support
unique ecosystems and services that sustain the livelihoods of people, and are important
staging areas for migratory birds and breeding grounds for a variety of aquatic and avian
fauna, and amphibian species (more details on role of wetlands is available on http://
www.wetlands.org). The Himalayan wetlands and the biodiversity therein are vulnerable
to threats of climate change, glacial melt, fishing, livestock grazing, pollution, and the
urban proliferation. The global attention, therefore, is focussed on conservation of such
unique ecosystems. The Ramsar Convention on wetlands, is an intergovernmental treaty
(http://www.ramsar.org) that provides a framework for national action and international
cooperation for the conservation and wise use of wetlands and their resources. Till date
2,186 Ramsar Sites have been designated in the world which represents 208,449,277 ha of
surface area. The Indian Himalayan region includes 9 Ramsar Sites representing a total area
of 49971 ha. A special issue on wetlands therefore looks quite justified.
We feel pleasure in putting across this issue to our readers, and encourage to
share their experiences and learning related to any relevant issue of Himalayan Ecosystems.
Happy reading …
Editors
east from Majuli, the virgin lakes (Mehao and
Ganga) of the easternmost hill state, Arunachal
Pradesh in the Indian Himalayan Region, are
explored for aquaculture and eco-tourism
potential. Further travelling in the NE region
of IHR reader will enjoy the mesmerizing
beauty of Phoomdis, the unique floating habitat
of endangered “Sangai” in ‘Loktak lake - A
fresh water lake of International Importance’.
Coming down to Assam, a brief note on the
Ramsar site (Deepor Beel) focuses on genesis,
species richness along with future strategies
to be taken to restore this residual ecosystem.
Reaming articles give some of the uniqueness
of the western Himalayan region of the IHR. In
Uttarakhand State potential for development
of cold water fisheries in some mid elevation
lakes of Kumaon region has been explored and
unique connections of hydrology and some
of the ecosystem services provided by the
Nainital Lake (a famous tourist destination) to
the people have been demonstrated. Glamour
to the collection from the northern region are re-appearance of Indus Dolphin in Harik Lake
in the foothills famous floating gardens (Radh)
of the Kashmir, and small notes on some of the
wetlands of the Himachal Pradesh. Being a part

Name

State

Area (ha)

Hokera

J&K

1,375

Surinsar-Mansar Lakes

J&K

350

Tsomoriri

J&K

12,000

Wular Lake

J&K

18,900

Chandertal

HP

49

Pong Dam Lake

HP

15,662

Renuka

HP

Loktak Lake

MN

Rudrasagar Lake

TR

20
1,375
240

Ramsar sites of Indian Himalayan Region
of wetland conservation of Indian Himalayan
region which is no doubt of high ecological
importance, truly gives me immense pleasure.
This issue brings a humble effort to aware and
highlight conservation of these vulnerable
habitats which wants involvement of greater
mass to secure the future.

Guest Editor
Ranjita Bania

ranjitabania@gmail.com
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Wetlands of Majuli
		

The second largest river island of the world...
have potential market values. Hydrophytic flora of wetland contains many
edible and medicinal plants like Centella asiatica, Hydrocotyle sibthropiodes,
Eichhornia crassipes, Ipomoea aquatica, Achorus calamus, Euryle ferox, Trapa
bispinosa, etc. However, recurring flood and soil erosions are posing a threat
to the very existence of the important island. Although there are few reports
on documentation of flora of Majuli, systematic studies on conservation and
valuation on the utilization aspect of phyto resources has not been done so
far.

M

ajuli, the largest human-inhabited river island of Assam is famous
throughout the world for its unique environment and culture. The
island – as otherwise known by the name “Ekota Mahantor Than” – is the
centre of neo-Vaishnavite religion, art and culture of Assam. The presence
of satras, established by the Vaishnavite Saint Srimanta Shankardeva, brings
the lifestyle identity of the people with rich cultural heritage. The scenic
beauty of the island is also a source of inspiration to the visitors from the
country and abroad.

The river island lies between 26°49’ and 27°22’ N latitude and
93°39’ and 98°35’ E longitude and is situated in the northern part of the
Jorhat District of Assam. The total area of the island is about 875 km2
having a length of 80 km along with the river Brahmaputra and a breadth
of 10–15 km in north-south direction of the state with a population of 0.2
million. Because of its peculiar location along with the Brahmaputra and
Subansiri rivers, the island is a composition of large number of wetlands
(beels) and grassland (Chapori)) areas. The number of wetlands distributed
throughout the island is 155 with 148.34 km2 area under water and 136 km2
area under vegetation cover. The weather of the river island is mostly humid
and warm with monsoon type of climate. The seasons of the year may be
classified as winter season, pre-monsoon season, monsoon season and
post-monsoon season. Majuli, like the rest of northeastern part of India has
mixed composition of different ethnic communities like Mishings Deuries,
Sonowal, Kacharis, Kaibartas and other general communities as found in
other parts of the state. The majority of the population, belonging to tribal
communities are distributed around the river or wetland areas. As per the
population of the island, the Mishing communities have largest numbers
followed by the Deuries. The fisherman community “Kaibartas” distributed
in the nearby areas of the wetlands is dependent on the wetlands for their
livelihood. These two communities have unique culture and tradition
representing a lifestyle dependent on the wetlands. The people around
wetlands developed knowledge systems, ways of living and technologies
according to the environmental risks around river and wetlands.
The major forest types found in the island are as follows: the
swamp forest, the rivarine forest and savanna formations. Bamboos
constitute a major part of the vegetation of the island with economic
species like Bambusa balcooa, B. nutans, B. tulda and B. pallidum. The
vegetation of island possesses many economically important plant species
like Lagerstromia speciosa, Dalbergia sissoo, Bombax ceiba, Albizzia
procera, Dillenia indica, Mesua ferrea, etc. Patches of naturally occurring
and economically important non-timber plants like Calamus tenuis,
Schumanianthus dochotomus (Roxb.) and bamboo along with the timbers
species Lagerstromia speciosa is a common scene in the border areas of the
wetlands. Further some more economically important species Imperata
cylindrica, Saccharum spontanium, Typha elephantina and Phrgamitis karka
are also found in the Sapori (grassland) areas of the wetlands. These annual
species are used as raw materials in house making by the local people and also

The island is also known as the paradise of birds with large number
of local and migratory birds. The total number of bird species recorded from
the different areas of the island has been found more than 186. These birds
constitute a population of local as well migratory. The local birds commonly
seen in different wetlands are Phalacrocorax carbo, P. niger, Ardea cinerea,
A. alba, Ardeola purpurea, Bubucus ibis, Dendracygna javanica, D. bicolor,
Elanus caeruleus, Amaurornis phoenicurus, Porphyrio porphyrio, etc. Some of
the winter migratory birds observed in the wetlands are Tandorna tadorna,
Anus acuta, A. poecilorhyncha, Grus grus, Netta rufina, Vanellus malabaricus,
Larus ichthyaetus, etc. Other than the birds, the different species of fishes in
the wetlands is a major resource of the island.

The economy of the island is mainly agro-based and the income
of about 85% of population is based on agriculture. Paddy is the main crop
for the farmers, other than paddy, farmers cultivate potato, mustard and
vegetable crops. As recurring flood is a major problem to the island, the
production for the major crop, rice in summer season mostly depends on
flood intensity. The production from summer crops sometimes becomes
very difficult; people mostly have to go for winter crops or other livelihood
option for getting their food materials. The flood and soil erosion now
a days are identified as the major cause for reduction of wetland areas.
Protection, conservation of wetland ecosystem is also an important area to
be addressed in governmental and non-governmental level. Involvement of
local people around the wetlands through different socio-economic activities
may be a potential way for conservation of wetland resources. Improving
the economy of the people through interventions like integrated cropping
systems, agro-forestry, farm forestry; improved fish farming may be some of
the measures for protection and conservation of the wetland ecosystems of
the island.

R.K. Borah (borahrk@icfre.org),
D. Dutta
&
Priyakshi Das

Rain Forest Research Institute, Jorhat, Assam
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Aquaculture and Ecotourism Potential in Arunachal Pradesh
		

Mehao and Ganga lakes...

A

runachal Pradesh lying within the high precipitation zone is
blessed with vast and variety of aquatic resources manifested in
the forms of streams, waterfalls, rivers and lakes. Amongst several
coldwater lakes, Mehao lake in lower Dibang Valley district and Ganga
lake in Papum Pare district are two such water bodies where hardly any
work on lake limnology, fish production potential, resource dynamics
etc have been done. The Mehao, a upland lake lies between 28°82’
48.51” N and 95°56’29.33” E at an altitude of 1778 m above mean sea
level. It is located in the midst of dense forest area of Mehao Wild Life
Sanctuary and is situated in a hilly trekking distance of 8 hours (13.4
km) from the human vicinity. The terrain of the Sanctuary is hilly
clothed with topical evergreen forests. The under-storey is also thickly
covered with undergrowth. The Mehao Lake originated as a result of
1950’s earthquake. Mehao WLS is thinly populated and most of the
areas have not yet been named.

Fish Production Potential and Sport Fishery
Ganga lake being a site of tourist attraction, certain species
of fishes were regularly stocked by the State Fishery Department for
sport purpose including Indian major carps. Sampling indicated the
abundance of small sized wild fishes viz. Danio aquepinatus, Danio
devario, Puntius ticto, Puntius conchonius, Schistura sp, Acanthocobitis
botia, Mastacembalus sp, Macrognathus sp, Channa punctatus, Channa
sp. and Rasbora daniconius. It is also found to be conducive for the
warm water fishes because of its natural food composition comprising
of zooplankton and phytoplankton. A dense forest surrounds the lake
periphery. The forest covers overhang the lake and litter falls regularly
into the lake producing autochthonous food. The loops of the lake
at some corners, contains the semi-aquatic vegetation mostly shrubs
and creepers. Such loops are the natural spawning ground for fishes.
The maximum storage level or the flood area during the summer
submerges the peripheral grasses and thereby such items become food
for the herbivore fishes as well as breeding ground for natural breeders.
Information regarding the Mehao Lake is very sparse. District
information centre of Lower Dibang valley have mentioned the Lake
as dead Lake, meaning no existence of biotic life in the lake but studies
and sampling of the lake depicted a different scenario. Four species of
fish have been identified from the lake viz., Salmo trutta fario, Cyprinus
carpio, Neolissochilus hexagonlepis and Exostoma labiatum. Regarding
fishery status, it is to be mentioned that except brown trout other three
species have established natural population in the lake. The seeds of C.
carpio and N. hexagonolepis are available at the periphery of the lake in
large numbers.

Another lake, Ganga (locally known as Gyakar Sinyi meaning
“confined water” by Nyshi tribe) is located near Itanagar in Papum
Pare district. It is situated at an altitude of 336 m above mean sea level
within the coordinates of 27°04’28.46’’ N latitude and 93°34’07.60’’
E longitude. The Ganga Lake is positioned at the western part of the
Itanagar capital complex and represents a unique topography with
an ovoculate-triangular shape amongst the highly dissected rugged
hills in the outer Himalayan range. The lake with an area of about
67,500 m2 is located very close to the boundary of the Pachin and
Pam watersheds. Its peculiar triangular shape signifies its structural
trauma in the quaternary period of geological time. Abrupt deflection
in the course of the Chimpu and Senkhi streams, presence of faults and
vertical faults, triangular facets, faults scarps, uplifted river terrace and
active landslides in the Itanagar capital complex confirm neotectonism
and indicate that the area remained tectonically unstable.

Aquatic Life Forms 		
The aquatic life forms of both the lakes comprised of
diversified groups of planktonic, periphytic, benthic and neustonic life
forms. However due to distinctness of the topographic locations as well
as variability in physico chemical parameter particularly temperature
regimes of both the lakes created different micro distributional pattern
both in diversity and abundances among those life forms. In both the
lakes, phytoplanktonic group dominated over zooplanktonic group.
Important to note that Mehao lake is devoid of any aquatic macrophytes
where as Ganga Lake situated in the lower altitude, contains dispersed
population of macrophytes in different littoral areas. Both the lakes
have dropped of leaf litters due to presence of dense forest around
the lake periphery. Ganga lake in particular, possesses overhanging
vegetation in all its three sides.

4

Inferences and Recommendations
With this backdrop, it can be assumed that the aquaculture
scenario of the state is just in its infantile stage of development. As
the state is owner of the fishery waters of diversified zonation, the
aquaculture package of practices developed elsewhere in the country
need to be redefined for adoption in the state in accordance with the
available ecological zones for proper extensions (Das, 2000). Therefore,
for achieving success in exploitation of aquatic resources of the state,
proper research and development along with extension programme is
mandatory on priority basis. Districts like Tawang, West Kameng, Dibang
Valley, Lower Subansiri, Lohit, West Siang and East Siang holds the
ground for high altitude fishery development. Possibilities of improving
trout production towards intensification of sport fishery from its existing
level by intensifying seed production rate through establishing more
hatcheries is of great significance.
Arunachal Pradesh has a great potential for developing fishery
based tourism provided some infrastructural facilities are developed.
No doubt, there are some adverse effects of tourism on biodiversity.
In spite of that, we should take up positive efforts for development of
eco tourism in this hilly state in a sustainable way. The promotion of
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Loktak Lake
		

A fresh water lake of International importance in NE India

L

oktak lake located in the Bishnupur district of southern part of Manipur
geographically lies between 24025’ to 24042’ N latitude and 93046’ to 93055’ E
longitude. The lake is in the adjoining basin of the Manipur river system which is a
sub-basin of Chindwin river system of Myanmar.

The origin and evolution of the Loktak lake, though there is an
inadequate data however, the isotopic data of the lake sediments suggest its
existence since about 25,000 years ago. Other views suggest the origin and
evolution is due to tectonic activity and neotectonism (Singh and Singh, 1994).
The lake is fed by the Manipur river and several tributaries which flows in a northsouth direction passing through the hill ranges and directly drain into the lake.
The indirect catchment area of the lake is 7,157 km2 contributed by the
five major river system viz; the Imphal river, the Iril, the Thoubal, the Sekmai and
the Khuga. The other major streams directly flowing into the lake are the Nambul, Nambol, Thonjaorok, Awang Khujairok, Awang Kharok, Ningthoukhong,
Potsangbam, Oinam, Keinou and Irulok. Hills of varying size and elevation add
to the scenic beauty of the lake appearing as islands in the middle of the water.
The most prominent are Sendra, Ithing and Thanga islands which run southwest
to northeast between the main lake and Takmu Ungamen phats (water reservoir).
These islands cover about 17.2 km2 of the surface area of the lake. Morphmetrically, the lake is somewhat oval in shape oriented in north to south direction with
its longer axis. The maximum length and breadth is 35 km and 13 km respectively.
The ratio of volume to surface area has been calculated as 1.92 whereas the ratio
of mean depth to maximum depth is 0.42. The surface area of the lake at 768.5
m water level is 288.96 km2. Most of the catchment area of the lake (980 km2) is
either hilly or heavily populated and probably these are the factors for the high
rate of artificial ageing compared to the natural ageing of the lake. Due
to its low value of surface area to the catchment area ratio it indicates high
susceptibility of siltation and nutrient enrichment problems. The lake has
been divided into the main “Core Zone” the highly protected area of 70.3
km2 and the rest being designated as “Buffer Zone”. Besides its breathtaking scenic beauty Loktak lake is also considered as the life line of Manipur
due to its rich natural resources of livelihood either directly or indirectly.
The unique feature of the lake is the floating islands of decaying mass of vegetation (Phoomdi), continuously spread towards the
southern part of the lake forming the Keibul Lamjao National Park the
only floating habitat of the most endangered “Sangai” or Manipur browantlered deer, (Cervus eldi eldi) found only in this part of the world.
It is also the significant wintering ground for large number of migratory
waterfowls. Besides, phoomdis are the habitat of large variety of aquatic,
semi-aquatic and terrestrial plants. The phoomdi is mostly made up of
vegetation and weeds creating high buoyancy to keep it afloat. The thickness of the larger phoomdi is about 2.5 metres and an area of 15m x 10m
can support a small hut with 4 to 5 people. However, after commissioning
of multipurpose Loktak Hydro-Electric Project (1983) and construction

Mehao and Ganga Lakes...
fishery based tourism is an integral part of mountain development and
nature being a capital for tourism, has another important role to play in
Arunachal Pradesh. The state has little resources to support itself and
around 85% of its total budgetary expenditure comes from the centre in
the form of Grants- in- aid (Government of Arunachal Pradesh, 1994).
The situation is now worse with the royalty on forest product declining
due to Supreme Court’s interim order banning all forest based activities.
These activities had contributed more than 60% of the total revenue from
local sources of the state’s exchequer. So, alternative internal resources
have to be generated within the state itself where its nature based scenic
capital possesses good scope. In fact, the promotion of eco-tourism
appears to be the best way generating the revenue and it is considered the
least ecologically disturbing industry in hilly region. However, certain

of Ithai barrage the natural condition of the lake has changed considerably.
The barrage use to maintain the water at a constant high level for the requirement of the project, thus depriving the phoomdis from nutrient uptake from
the sediment or bottom-line of the lake during the low water level at dry season.
The disturbances of the natural fluctuation pattern of the water level at different seasons due to the project probably could be one of the factors in reducing the thickness of the phoomdis. In some places, average thickness of the
phoomdi has been reduced to only 0.60m - 0.80 m and it is a threat to the habitat of Sangai and many other biota of the lake. Loktak lake has, therefore, been
placed on the Montreux Record - a list of internationally important wetlands
(Ramsar Sites) that have undergone, or are undergoing, significant changes
in their ecological character. The lake was designated as one of the wetland
of International Importance under the Ramsar Convention on March 23,
1990 considering its important ecological status and rich biodiversity. The
macrofauna is represented by 249 and 176 species of vertebrates and invertebrates respectively (Singh, 1991; 1992). A total of 55 species of waterfowls
are reported from the lake. Worth mentioning are some of the higher group
of fauna including Indian python, Hog deer, Wild boar, Common otter,
Indian civet cat, Turtles, Viper, Krait, Cobra, Stump-tailed macaque and
Rhesus monkey. The major threats of the lake are encroachment, swallowing, excessive proliferation of phoomdis decrease in open water area of the
lake, eutrophication, deterioration of water quality, decrease in water holding capacity, loss of biodiversity, decreasing fish productivity, thinning of
phoomdis of Keibul Lamjao National Park (KLNP) thereby threatening the
existence of Sangai deer, impact on Ithai barrage and degradation of catchment areas etc. The stringent rules and regulations to check encroachment,
watershed management and afforestation programme in catchment area,
water treatment plan for the feeding river of the lake, framing the fishing
rules, mechanical cleaning of phoomdis (started recently) are some of the
management strategies to rehabilitate the deteriorated ecosystem of the lake.

References
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precautions have to be taken beforehand so that the negative effects cannot
neutralize the beneficial aspects of tourism.
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Deepor Beel
		

The Ramsar site of Assam...

D

eepor Beel Wildlife Sanctuary and the Ramsar site of international
importance recognized under the Ramsar Convention, 1971,
located about 18 km southwest of Guwahati city between 90°36’39” E
and 91°41’25” E longitude and 26°05’26” N and 26°9’26” N latitude and
55m above the mean sea level is considered as one of the largest and
prominent flood-plain lakes in the Brahmaputra valley in Ramcharani
Mouza of Guwahati sub-division under Kamrup (Metropolitan)
district. Deepor Beel included in the Directory of Asian Wetlands as
a wetland type 14 is an open beel connected with a set of inflow and
out flow channels. The main inlets of the beel are the Mara Bharalu
and the Basishtha-Bahini rivers which carry the sewage as well as
rain water from Guwahati city. The only outlet of the beel is Khanajan
located towards the north-east having connection with the main river
Brahmaputra. Another outlet, Kalmoni has now no existence due to
the rampant construction over the channel.
The beel, spread over an area of 40 km2 (notified sanctuary
area is 414 ha but practically possessed area 412 ha) is reported to
support a number of IUCN red-listed species. It has both biological
and environmental importance besides being the only major rain
water storage basin for Guwahati city. The beel also harbours around
61 species of fishes (Gogoi, 2014), regularly harvested by the local
inhabitants for their livelihood.

Because of the richness of avian fauna, Deepor Beel has
also been selected as one of the Important Bird Area (IBA) by Birdlife
International. A good number of tourists visit this wildlife sanctuary
basically for boating and birding as well as to enjoy the scenic beauty of
the wetland.
The beel harbours rich fauna that includes 19 species of
mammals, 11 species of amphibian and 32 species of reptiles (11
species of lizard, 13 species of snake, 8 species of turtles). However,
the beel is famous for its 230 species of avian fauna (14 are schedule-I,
WPA, 1972) including about 70 species of migratory birds. The
wetland provides critical habitat for 18 globally threatened bird species
including the critically endangered white-rumped vulture, long-billed
vulture, red headed vulture and endangered Great Adjutant Stork.
Moreover, wild elephant, Chinese porcupines, sambar, barking deer
are often seen around the beel area (Gogoi, 2014). The Rani Reserve
Forest is the main catchment area of this wildlife sanctuary. The beel
has also been playing crucial role in catering the biological need of
elephant population of Rani and Garbhanga Reserve Forest with other
important mammals of the area. Furthermore, the rich diversity of
aquatic vegetation along with other micro and macro aqua fauna is not
far behind in catching the attention of the ecologists.

Threats encountered
The cruel fact is that Deepor Beel is gradually losing its rich
ecosystem and biodiversity due to negligence and mismanagement.
Concrete wall erected by various groups here and there are not only
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destroying the natural beauty of the beel but also blocking the corridors
for movement of wild animals. Increased human settlement, urbanization,
construction of roads and industries (brick kiln for instance) on the
eastern and north eastern sides of the Deepor Beel are identified as major
threats to the water body. However, lack of demarcation of the beel area
even after declaration of Wildlife Sanctuary is also actually encourages
the encroachers. Garbage dumping in the periphery area (Boragaon) by
the Guwahati Municipal Corporation is deteriorating the water quality as
revealed from the mortality of fish from time to time. Besides, pollution
due to construction of broad gauge line in the periphery coupled with the
high frequency of vehicular traffic in the area, disturb the tranquility of the
entire area resulting lower number of migratory birds in Deepor Beel in
recent years. Local people are not adverse to the development of the beel,
but not at the cost of losing their fishing rights in the beel. The livelihood
issue is a major concern for the wildlife authority to take up management
plans for improvement of the Ramsar site.

Hope for future
The Assam Science Technology and Environment Council
(ASTEC) took the initiative for restoration of the beel by excavating the
beel bed for enhancement of its water holding capacity (Kaushik, 2014).
The Aaranyak group headed by Partha J. Das is constantly urging to clean
up the connected channels of the beel to protect the Guwahati city from
the havoc of artificial flood problem as observed during last couple of
years which reached its peak in 2014. Another most important issue to be
redressed is the minimization of anthropogenic pressure on the beel area.
The Principal Chief Conservator of Forests (Wildlife) and Chief Wildlife
Warden, Assam, R. P. Agarwalla and Divisional Forest Officer, Guwahati
Wildlife Division, D. D. Gogoi have shown their keen interest to divert the
directly dependent local groups providing alternative livelihood through
Eco-Development Committees and to bring about a management plan for
Deepor Beel. Department of Forest and Environment is also planning to
set up a public aquarium, for live gene banking of indigenous ornamental
fish at the bank of Deepor Beel Wildlife Sanctuary (proposal of the first
author submitted to the department is under active consideration), where
locally available ornamental fish species of the wildlife sanctuary as well as
Brahmaputra basin will be displayed for visitors particularly for students.
The proposed aquarium is expected to attract tourists of the beel including
school and college students and help in revenue generation besides
conservation of the native ornamental species in their natural habitat. On
the other hand, inclusion of raising plantation of single trees of suitable
species around the beel to provide shelter for birds and removal of excess
aquatic weeds to develop the beel, in the management plan is surely a step
towards right direction. Finally, demarcation of the beel area, preventive
steps for encroachment and settlement of the periphery area, complete
ban on garbage dumping are the major concerns to save the residual
ecosystem of Deepor Beel.
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Lakes of Kumaun in Uttarakhand
		

Temporal variation in water spread areas...

U

ttarakhand state comprises two major regions namely Kumaon
and Garhwal that are blessed with an abundance of aquatic
resources; comprised of rivers, reservoirs and lakes. The Kumaon region
is located at the tri-junction of Nepal, Tibet and India, spread over
21,035 sq km and comprises of many districts, which includes Nainital,
Almora, Bageshwar, Pithoragarh, Champawat and Udham Singh Nagar.
Kumaon region is blessed with scenic beauty and a variety of
natural lakes such as Nainital, Bhimtal, Naukuchiatal, Khurpatal, Sattal,
Garurtal and Shyamalatal located at an altitudinal range of 1290 to 1938
m. Tumuria, Haripura, Baur, Baigul, Dhaura, Sarda Sagar, Ramganaga
Sagar, Nanak Sagar are the important reservoirs located in tarai area
of Uttarakhand. The palaeo-lakes located in the Kumaon Himalaya
have multiple uses including tourism, potable water, irrigation and
fisheries. The lakes have significant impact upon the economy of
the region therefore, population is mainly concentrated around the
lake on hills. These lakes are bestowed with valuable indigenous fish
germplasm and pristine water resources with tremendous range in
their thermal regime. These systems hold large population of both
indigenous and exotic cultivable and non-cultivable fish species
comprised of mahseer, carp loaches, minor carps and other indigenous
coldwater fishes. Mahseer is well known sport fish which attract the
tourist for recreation and angling is the common method of fishing.

These lakes are subject to the sedimentation due to regular
adding of nutrients and anthropogenic activities. Bhimtal and Nainital
Lake receive huge amount of domestic as well as organic load year
around. The long term policy for developing the aquaculture and
sport fishery in these lakes depends on the accuracy of the available
data regarding the type of the resource, way of change in the resources
against time. Water spread area (WSA) of a water body is a symbol of
water volume based on which long term planning can be made. Nayak
et al. (2010) carried out a study on temporal change in geomorphology
of Kumaon lakes by using multi-dated IRS LISS III satellite data where
difference of water spread area (WSA) during 1997 to 2004 was observed.
It is observed that the maximum length and width of Bhimtal Lake
are 1670 m and 468 m respectively in the year 2004 with an area of 44
ha. However, during 18th Century Bhimtal Lake was observed to be
45.5 ha in area with maximum length and width of 1701 m and 454
m respectively (Atkinson, 1996). Therefore, the geomorphology of
the Bhimtal Lake is not significantly changed during the last century.
Atkinson (1996) reported length, width and area of Nainital Lake as 1433
m, 463 m and 49 ha respectively a century back measured by Amesburg
in 1871. The area of Nainital was observed to be 52.90 ha using remote
sensing data. The water spread area of Naukuchiyatal Lake was found to
be 29.80 ha which shows great reduction as compared to measurement
reported by Atkinson (1996) during 1871. Decreasing trend was also
found in Garudtal, Khurpatal, Sattal, Shyamlatal and Hanumantal
during the year 1997 to 2004. Similarly, Sattal and Shyamlatal lakes
are also showing more irregular shapes during the last decade. These
lakes are openly encountered with tourist and local population that

have littered the lakes with garbage. Another study on Nainital Lake
shows the surface sediments of the lakes is mainly comprised of organic
and mineral matters. These changes in water-spread area of these lakes
may appear slow but in the long run, this may be an alarming one.
Water Spread Area, Perimeter, Length and width of Kumaon Lakes

Name of
Lake

WSA
(ha)

Perimeter
(m)

Year

Maximum
Length (m)

Year

Maximum
Width (m)

Year

Year

1997

2004

1997

2004

1997

2004

1997

2004

Bhimtal

45.13

44.00

4300

4200

1703

1670

509

468

Garudtal

5.70

4.80

1300

1200

560

418

316

243

Khurpatal

4.92

4.62

920

800

300

262

205

136

Nainital

54.29

52.90

4600

4400

1496

1432

434

412

Naukuchiatal

29.30

29.80

3100

3100

931

920

779

753

Sattal

48.90

47.60

6800

6400

1750

1740

459

409

Shyamlatal

3.33

3.07

700

700

203

175

176

147

Hanumantal

6.97

6.84

1200

1220

516

426

279

237

Source: Geoinformatics Application in Assessment of Fishery Resources of
Uttarakhand. Bulletin No. 17,DCFR, Bhimtal, India

It appears that the change is brought mainly due to rapid
development of urbanization in the surrounding areas, cutting of forest
leads to extreme effects on the natural phenomena as the above lakes
are naturally fed resources. The fast changing scenario of coldwater
resources due to changing land use profile for human settlement, creation
of infrastructure and other development activities have rendered the
ecology most vulnerable, leading to the water quality deterioration
resulting in loss of aquatic biodiversity and productivity. The recent
years would not only be remembered for the civil development in the
history that have made remarkable impact on the economy of the region
but the anthropogenic activities and demographic pressure around
the lakes may also be noted for their destruction resulting in rapid
filling of the lakes that has changed their morphology. The demand for
sensitive and specific biological indicators to assess the impact of habitat
destruction on ecosystems has led to a number of sophisticated analytical
methods and many bio-indicators are now-a-days under use for the
environmental monitoring programmes. It is concluded that the sizes
of the various Kumaon lakes are decreasing even though a significant
change is not occurred during the last century. Changes in the lakes is a
quantum of size but the above resources may be vanished one day all of a
sudden if appropriate measures are not taken to conserve them in time.
Effective measures of lakes management through holistic approaches
such as public participation are the need of hour for conserving
the mass known tourist and sport fishery resources of this region.

Refrences
Atkinson, E. T. 1996. The Himalayan Gazetteer. Vol. III Part 1 & 2. Natraj
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Nayak, A. K., Kumar, P., Singh, N.O., Haldar, R. S., Ali, S. and Mahanta, P. C. 2010.
Geoinformatics Application in Assessment of Fishery Resources of Uttarakhand.
Bull. (17). DCFR, Bhimtal, India
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Endangered Indus Dolpin
		

Harike lake conservation

T

he Beas River flows nearly 130 km before meeting Sutluj River to
form Harike wetland. The Harike wetland, spreads over an area of
about 86 km2, was declared as a closed area in 1976 (gazette notification
No. 4223- Ft-III-76/35745 dated 19th October 1976), however, because
of its significance as a wetland of high importance it was declared as a
Ramsar site in 1990 before elevating the status as a Sanctuary in 1999
(notification No. 34/7/99-F.t-IV/16393 dated 18-11-1999).

The lake of international importance is under severe threat. Although
some protection measures are taken up, they are not able to combat
with the faster rate of depletion. It needs much more care to survive
biologically for longer duration.

Problems and Threats

The diverse habitat of Harike provide shelter to number of
species including the endangered Indus dolphin (Platanista gangetica
minor) which was supposed to have become extinct in India after 1930.
Between December 20-22, 2007, its presence was confirmed in Harike
wetland area and upstream 25 km along River Beas. During surveys
between December 20-22, 2007 and April 28-30, 2009 two separate
groups comprising of six and four individuals have been sighted
(Behera et al 2008). The occurrence of Otters was also confirmed from
River Beas including Harike Lake. During surveys, a group of seven
Smooth-coated Otters was sighted at the Harike Lake and at c. 35 km
upstream the author recorded signs (tracksets) of Otter occurrence
near village Karmovala. Studies have also recorded more than 200
species of waterfowl, of which above 40 species are long distance
migrants and are known to pass through or winter at Harike lake during
the migratory season. About 50% of the total species of birds reported
from Punjab have been recorded in and around Harike wetland area.
Moreover, seven species of turtles belonging to six genera has also
been reported from this wetland. Marsh crocodile once reported
extinct have been rediscovered. The author has attempted to identify
suitable habitats for Gharial release in the 66 km stretch along Beas
River, which includes 12 km stretch in Harike Wildlife Sanctuary.

c

Siltation

c

Weed infestation

c

Encroachment

c

Pollution

c

Fishing

c

Poaching
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Ecosystem Services of a Mountain Lake
A case of Nainital Lake in Uttarakhand ...

Hydrological Flow and Connectivity of Two Lakes in the Nainital Town of Uttarakhand
Each day 15.45 million litres of water is used for drinking and household purposes in nainital town. Out of which 40% is directly extracted from the
lake and remaining 60% from watershed. Three major water sources as used by inhabitants of the Nainital town and catchment area; a) Springs or
natural subsurface flow; b) Ground storage from the Sukhatal sub-catchment; and c) Lake water from wells adjoining the lake.

Use Value- 		

Non-Consumptive

Local Residents and migratory population-Benefits from the incomes
generated by tourism industry and associated sectors
Tourists-Derive services of recreation, education and tourism
Local Bodies & Authorities-Derive benefit from the income/revenue from
the Toll charged from the tourists and saving in water-treatment plant
costs because of natural cleansing property of lake and its watershed

Use Value-		 Consumptive
Entire Population of Town-Benefiting from the Lake Nainital as the

Non-Use Value-

Non-Consumptive

Academic Community-By putting a premium on the
existence value of the lake and its watershed as the
Lake and watershed is being used extensively for research purposes
Rest of the country-Who value the existence of lake
Nainital and its watershed and other places of similar
nature

source of drinking & other water supply

Source:

Singh SP and Gopal B. 2002. Integrated Management of Water Resources of Lake Nainital and its Watershed: An Environmental Economics Approach.
EERC Working Paper Series: WB-8. Indira Gandhi Institute for Developmental Research, Mumbai.
Singh SP and Sharma S. 2014. Urbanisation Challenges in the Himalayan Region in the context of Climate Change Adaptation and Disaster Risk
Mitigation Stakeholders in the Nainital Lake and its Watershed and the Benefits/Values Derived. Background Paper. Centre for Urban Green Spaces,
New Delhi.
For more information -Prof. S.P. Singh (surps@yahoo.com)
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Hokersar
		

Famous for the “Radh”

T

he wetlands of Kashmir-Hokersar, Haigam, Mirgund, Shalbug
etc. form an important component of the beautiful ecological
spectrum of the valley and are of great bio-aesthetic, cultural, socioeconomic value. Besides, they play an important role in the conservations of a variety of genetic resources both plants and animals. They
draw large populations of waterfowl during winter and are managed chiefly for the purpose of providing suitable habitat for these.

Silt deposition has shallowed the reservoir resulting in
decrease in water level, especially during summer months. Thus
edges are either exposed to encroachment for paddy cultivation or
willow plantation by locals. Some other threats include eutrophication
and the encroachment of reclaimed portions from peripheral sides.
Agriculture, horticulture and human wastes have accelerated the rate
of eutrophication. The lake receives heavy silt load from Doodh-Ganga
catchment area and the expanses of open water are decreasing in size
and diversity as the lake silts up and reed beds expand out in to the lake.
A peculiar feature of this wetland is the
presence of floating gardens, which
were compared by Lawrence (1895)
with the Chinampas of old Mexico
and also resemble the ‘Phumdi’
of Loktak lake. A floating garden,
locally called “Radh” is made of long
strips of lake reed about 6 ft. wide. These
strips can be towed from place to place and
are moored at the four corner by poles fixed in the lake bed. When
these are sufficiently strong, heaps of weed and mud extracted from the
lake are placed at the intervals of the radh. These heaps called ‘pokhar’ in
Kashmiri, are cone shaped and are used to cultivate melons, water melons,
tomatoes and cucumbers. The lake plays a significant role in the economy
of the local communities. It attracts tourists from all over the country.
The floating gardens are the main sources of vegetables and fertilizer.
Lotus rhizomes and Trapa contribute significantly to the economy.
Typha plantation and other weeds are also economically important. A
large number of fishermen are supported by the lake system. The diverse
habitats are also an important source of fodder for cattle and agriculture.
During the inward migration to Hokersar, the first to arrive are common
teal, pintail and gargney teal. Gadwall, greylag goose, mallard and coot
arrive in the month of September; Gadwall in the first week and the other
three species in the last week. Common porchard arrive in the first week
of November, and is the last species to come. Shoveller, whose main flock
arrives in March, is also noticed in the wetland as a stop over during

insignificant numbers. Brahmini duck does not seem to follow a strict
schedule with regard to its arrival and are found to leave after a short
wetland in September but in quite period and then come again, thus
indicative that it was the migration. The return or outward migration to
the breeding grounds is initiated by Greylag goose in the second week of
February.
Most of the other duck species leave the wetland by the end of
March. The departure also seems to take place during clear nights; however,
departures were also noticed during early evening hours. Out of a total of 13
species of waterfowl that inhabit Hokersar, four species viz., graylag goose,
mallard, common teal and pintail alone make up 75% of the population
for the period of their main stay from September to January. The other
important and regular contributors in terms of percentage population
included shoveller, gadwall and garganey teal. However, common porchard
and wigeon contribute very little to the total population although they are
regularly found in the wetland. The coot forms a significant contributor
to the overall waterfowl population that is found right from the period
of September to March/ April together with the association of ducks and
geese. The population buildup is found to follow a bimodal pattern. The
outward migration of all the waterfowl is completed by the end of April
and in some cases in May. Haigam, contrary to its larger area, attracts
and holds lesser variety of species and smaller populations for relatively
shorter periods. Only 6 species comprising mallard, pintail, common teal,
shoveller, gadwall and wigeon are found to visit and stay in the wetland.

Dr Rafi Ahmad (rafi00129@gmail.com)

Excutive Director
Peace Mission India
Srinagar 190 001, Jammu & Kashmir

Photo credit: Subrat Sharma

Hokersar is a permanent eutrophic lake situated
about 10 km west of Srinagar in district
Budgam and on the flood plains of Jehlum
River. The nearest Air Port is Srinagar.
Two Perennial streams Doodh- Ganga
and Sukhnag along with flood water
feed Hokersar. The maximum water
depth of 2.5 m has been recorded in
the lake during spring and minimum of
0.7m in autumn season. It offers suitable
habitat for resident and migratory water
fowls. Ducks start arriving in August normally
during clear nights. Maximum arrivals have been recorded during
moonlit nights; considerable arrivals were also recorded at dusk.
During 2006-07, about six lacs birds of 21 species have been recorded.

Fodder collection from Dal lake in Srinagar
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Wetlands of Himachal Pradesh
		

Short Notes

Maharana Pratap Sagar

Location: Kangra district
Coordinates: 32°01’N & 76°05’E
Type: Reservoir (low altitude)
Catchment area: 12,561 km2
Max. length: 42 km
Max. width: 2 km
Surface area: 240 km2 and 450 km2 during floods
Max. depth: 97.84 m
Water volume: 8,570 mm3
Surface elevation: 436 m
Designated: 19 August 2002 as Ramsar site
Maharana Pratap Sagar, also known as Pong Reservoir or Pong Dam
Lake was created in 1975 by building the highest earthfill dam in India
on the Beas River in the wetland zone of the Siwalik Hills of the Kangra
district of the state of Himachal Pradesh. Named in the honour of the
patriot Maharana Pratap (1572–1597), the lake is a well-known wildlife
sanctuary and one among the international wetland sites declared
in India by the Ramsar Convention. The reservoir covers an area of
24,529 ha and the wetlands portion is 15,662 ha. The Pong Reservoir is
one among the important fishing reservoirs in the Himalayan foothills.

Suraj Tal

Location: CB Range, Lahaul Valley
Coordinates: 32°45’N & 77°24’E
Type: High altitude lake
Primary inflows: Glacier and snow melt
Primary outflows: Bhaga River
Shore length: 4 km
Surface elevation: 4,883 m
Frozen: During winter
Suraj Tal or Suraj Tal Lake also called Surya tal, is a sacred body of
water, literally means the lake of the Sun God, and lies just below the
Bara-lacha-la pass (4,890m in length) in the Lahaul and Spiti valley
of Himachal Pradesh and is the third highest lake in India, and the
21st highest in the world. Suraj Tal Lake is the source of Bhaga River
which joins the Chandra River downstream at Tandi to form the
Chandrabhaga River in Himachal Pradesh territory and as it enters
Jammu and Kashmir it is renamed as the Chenab River. The Bhaga River
(a tributary of the Chandrabhaga or Chenab) originates from Surya tal.
The other major tributary of the Chandrabhaga, the Chandra originates
from the glacier close to the Chandra Tal lake in the Spiti district.

Chandratal Wetland

Location: Bilaspur District
Coordinates: 31°25’N & 76°30’E
Type: Reservoir
Primary inflows: 4.4- 8.0 million cusecs
Primary outflows: 4.9- 7.0 million cusecs
Max. depth: 163.07m
Gobind Sagar, a man-made reservoir situated in Bilaspur District,
on the river Sutlej, was formed after the hydel dam at Bhakra was
constructed and has been named in honour of Guru Gobind Singh,
the tenth Sikh guru. One of the world’s highest gravity dams, the
Bhakra dam rises nearly 225.5 m above its lowest foundations. Under
the supervision of the American dam-builder, Harvey Slocum, work
began in the year of 1955 and was completed in 1962. To maintain
the level of water, the flow of river Beas was channelized to Gobind
Sagar by the Beas-Sutlej link which was accomplished in 1976.

Location: Middle Himalaya, Spiti Valley,
Coordinates: 32°28’31’’N & 77°37’01’’E
Type: Sweet Water Lake
Max. length:1 km
Max. width: 0.5 km
Surface elevation: 4,250 m
Chandra Taal (meaning the Lake of the Moon), or Chandra Tal, situated
at an altitude of about 4,300 m in the Himalayas is one of two highaltitude wetlands of India. Mountains of scree overlook the lake on one
side, and a magnificent cirque presents a view on the other. The name of
the lake originates from its crescent shape. Situated in the Spiti part of the
Lahul and Spiti district, Chandra Taal is a popular destination for trekkers
and campers. Vast meadows on the banks of the lake are the camping
sites. The most surprising thing about this lake is that there is no visible
source of this lake but there is a visible outlet of this lake which means
that water to this lake comes from underground. The lake is situated
on the Samudra Tapu plateau, which overlooks the Chandra River.

Chamera Lake

Renuka Lake

Govind Sagar

Location: Chamba
Coordinates: 32°35’50’’N & 75°59’09’’E
Type: Reservoir
Impounds: Ravi river
Height: 226 m
Length: 295 m
The Chamera Dam impounds the River Ravi and supports the
hydroelectricity project in the region. It is located near the town of
Dalhousie, in the Chamba district in the state of Himachal Pradesh.
The reservoir of the dam is the Chamera Lake. The unique feature of
the region is the fluctuating day and night temperature. The temperature
during the day near the dam rises up to 35°C and drops to a minimum
of 18 to 20°C at night. The water level in the Chamera Lake rises
to a maximum of 763 m while the minimum water level is 747 m.
The absence of aquatic life in the lake has made it an ideal location
for water sports. According to the plan developed by the tourism
department, the lake shares the scope of sports activities like rowing,
motor boating, paddle boating, sailing, canoeing, angling and kayaking.

Location: Sirmaur district
Coordinates: 30°36’36’’N & 77°27’30’’E
Lake type: Low altitude lake
Shore length: 3,214 m
Surface elevation: 672 m
Renuka lake situated in the Sirmaur district of Himachal Pradesh is 672 m
above the sea level. It is the largest lake in Himachal Pradesh, with a circumference of about 3214 m. This lake was named after the goddess Renuka.

Arun Kant Verma (afrndonhills@gmail.com)
Fisheries Officer
Mahseer Fish Farm Machhyal (Badon)
Teh Joginder Nagar
Dist - Mandi
Himachal Pradesh
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Books on Manipur Ecology

Coming Events ...

Linguistic Ecology

This volume brings together essays that describe various aspects
of languages spoken in Manipur and collectively they explore
the demographic, socio-cultural religious political institutional
economic historical and social psychological spheres of languages
using up-to-date findings.
Authored by: Shailendra Kumar Singh
Published by: Eastern Book House | Year: 2012

International
5-7 July 2015
“SDC – 2015”

Organized by: Tomorrow People Organization
Venue: Bangkok, Thailand

13-16 July 2015

Herbal Medicine of Manipur : A Colour
Encyclopaedia

“The book is on traditional herbal medicinal plants of Manipur
state where 375 species of medicinal plants are recorded. There
are altogether 442 photographs showing all the species described
in the book.
Authored by: H.B. Singh, R.S. Singh and J.S. Sandhu
Published by: New Delhi | Year: 2003

Biodiversity of Aquatic Resources

This book “Biodiversity of Aquatic Resources” is an anthology
of current original research in the field of aquatic biodiversity,
wetland ecology and the applied aspects with reference to aquatic
resources across the country.

“3rd Annual International Conference
on Ecology, Ecosystems and Climate
Change, 13-16 July 2015, Athens, Greece
2015”
Organized by: ATINER
Venue: Athens, Greece

11-14 June 2015
“ACSEE – 2015”

Organized by: IAFOR - The International
Academic Forum
Venue: Osaka, Japan

15-17 July 2015

“Water and Society – 2015”

Organized by: Wessex Institute, UK
Venue: : A Coruna, Spain

Authored by: Mamta Rawat and Sumit Dookia
Published by: Daya Publication | Year: 2012

National
Urbanization in Changing Environment
With Reference to Manipur

This book brings the details about the Manipur: A landlocked state
has 33 towns, out of which 31 towns concentrate in the central
valley which is about one-tenth of the total area and is recorded
26.58 per cent of urbanization in 2001. A very less number of urban
centres are distributed in hill areas of state that clearly shows
disparity in development between hills and plain.
Authored/Edited by: N. Deva Singh .
Published by: Regency Publications | Year: 2012

Subscribe to ENVIS Newsletter

Are you receiving the printed copy of the
ENVIS Newsletter on Himalayan Ecology
but missing out on the Online version? Sign
up on our website to receive an e-mail
announcement when each issue is available
online.
Online version of ENVIS Newsletter on
Himalayan Ecology is available at least 2 weeks
before the printed copy arrives in the mail.
www.gbpihedenvis.nic.in
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Contributions pertaining to Himalayan
Ecology are welcome. Articles accepted
will be intimated within 1 week and may be
edited for length and clarity.
Articles that appear in ENVIS Newsletter
may be quoted or reproduced without
change, provided the source is duly
acknowledged. Subscription is free on
request.
Contact at: gbpihed@envis.nic.in

3-5 August 2015
“RESE -2015”

Organized by: Dr. Mahalingam College of
Engineering & Technology
Venue: Pollachi, Tamilnadu, India

14 August 2015

“National Conference on Managerial
Perspectives, Issues and Challenges of
Swachh Bharat Campaign 2015”

Organized by: University School of Management Studies Guru Gobind Singh Indraprastha
Venue: Delhi, India

15-17 September 2015
“ICALS-2015”

Organized by: International Society for Applied Life Sciences
Venue: Mumbai, India

19-21 October 2015
“GCRE-2015”

Organized by: NIT Patna and Weentech, UK
Venue: Patna, Bihar, India

