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INTRODUCTION

Wetlands are lifeline of present day civilization. They are the grand holes digesting waste
of industrialization and human progress. Although the journey of early civilizations grew on
the banks of wetlands but today their very existence is in the hands of civilization only.

Though freshwater wetlands have been held in reverence, as abodes of prosperity,
however, the saline wetlands are considered less valuable and less important to mankind. In
general, freshwater wetlands are found in every geographical regions of India but inland
saline wetlands are very few in the country. The coastal saline wetlands have occupied large
area all along the long coastline of approximately 7500 km whereas inland saline wetlands
are few and sporadically located and scattered.

The total area under wetland in the world is estimated as 85.58,000 sq. kms, which is
about 6.4% of the total land area (Maltby and Turner, 1983). Wetlands in India are distributed
in various ecological regions ranging from the cold and arid zone of Ladakh in Jammu &
Kashmir through the wet Imphal in Manipur; and the hot and arid zone of Rajasthan and
Gujarat to the tropical monsoon zone of Central India; and the wet humid zone of the
southern peninsula (Garg, et al., 1998). The results of the nation wide wetland inventory
(Garg, et al., 1998) reveals that there are 27,403 wetland units in the country occupying
7.66 million ha, of which costal wetlands are of 3959 units with 4.0 million ha whereas
inland wetlands are of 23,444 units with 3.6 million ha. The Ministry of Environment and
Forests (Anon, 1992) estimated 4.7 million ha area, occupy different types of wetlands, of
which 1.5 million ha are natural, 2.6 million of man-made and 0.6 million ha of mangrove
vegetation.

Wetlands can be broadly classified into inland fresh water and saline as well as coastal
freshwater and saline areas. Under the category of inland wetlands most of them are
freshwater and very few are saline.

In Rajasthan, salt lakes and depressions are common in particular area of the Thar Desert
namely Pachpadra, Sambhar, Didwana, Kanod, Lawan and Thob (Tewari, 1994a). The only
important river system is Luni, which ultimately carries its water to the Rann of Kutch.
Most of the other rivers are ephemeral and rainfed with internal drainage.

It is important to evaluate the value of salt concentration, which demarcates fresh from
saline water. Here salinity needs clear definition to avoid confusion with the oceanic salinity.
For limnologists, salinity is the sum total of ions! A conventional value, now widely accepted
and with atleast some physico-chemical and biological basis, is 3 g/L or 3 %oo. This salinity
is near :

i) the calcite branch point,

ii) the low points between modes when the frequency distribution of salinity of all
lakes over 100 sq. kms area is plotted logarithmically,
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iii) the salinity at which most human first begin to taste salt and

iv)  the salinity below which biota typical of higher salinities are found and above
which the freshwater biota begins quickly to disappear or do not extend.

Salt lakes are a good deal more varied in many physico-chemical features than freshwater
lakes (Williams, 1996). Salinities are between 3 and >300 g/L (not <1-3 g/L as in freshwater
lakes); salinity may vary widely on a seasonal (50->300 g/L) or secular basis or, as in
freshwater lakes, scarcely at all and major ions may show a variety of patterns of dominance
(most freshwater lakes are dominated by the divalent cations and bicarbonate).

Most saline lakes are also defined by endorheic drainage basins and most of the salt lakes
represent the termini of inland drainage basins in which there is a balance between inputs
and outputs. Since all inflows contain significant concentrations of salt without evaporation
of water, salts accumulate in the lake itself. Coastal marine embayment, although saline and
often lake-like are not the termini of inland drainage basins and have many physico-chemical
and biological features closer to marine (thalassic) than inland (athalassic) environments. On
the other hand, solar salt ponds drawing water from the sea and in which this water is
progressively concentrated, do have many similarities to salt lakes. A few inland salt lakes,
mostly in temperate areas, are not within endorheic basins; their high salinities derived from
underground or local salt sources, often associated with mining. Salt lakes may contain
water permanently, intermittently or episodically; water levels may be constant or fluctuate
widely on a seasonal basis, often in accord with salinity fluctuations and they range from
deep to shallow, small to extremely large, round to dendritic in shape. The salt lakes thus
hold tremendous global importance (Williams, 1996).

Wetlands being one of the richest ecosystems, their productivity potential, conservation
and management aspects have assumed greater significance only in recent years. Since
these dynamic ecotones of nature are open to influence from natural and human factors,
the global attention has been drawn to conserve their healthy status. In order to maintain
their biodiversity, productivity and to allow wise use of their resources, proper management
action plans have been suggested at various National and International forums. The Ramsar
Convention is one such milestone in this regard, which has expressed the global concern
over the alarming rate at which wetlands are degrading or disappearing.

RAMSAR CONVENTION

The Ramsar Convention on Wetlands of International Importance especially as waterfowl
habitat is an intergovernmental treaty, which provides the basic framework for international
co-operation for the conservation of wetland habitat throughout the world. Countries that
join Ramsar are obligated to develop national wetland policies as well as include wetland
conservation within national land use planning. The convention was adopted in 1971 at the
Iranian city of Ramsar but did not come into force until late 1975. The Ramsar Standing
Committee has also designated 2 February as World Wetlands Day.
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Wetlands of International Importance : Ramsar sites in India
Wetland State Date of Declaration
Chilika Lake Orissa October 1981
Keoladeo National Park Rajasthan October 1981
Harike Lake Punjab March 1990
Loktak Lake Manipur March 1990
Sambhar Lake Rajasthan March 1990
Wular Lake Jammu & Kashmir March 1990

More than 118 countries have joined the convention bringing 1014 sites into the “list of
wetlands of Intemational Importance” covering an area of more than 72.7 million ha of land.
India became a contracting party to the Ramsar Convention in October 1981 and only six
wetlands in the country have been designated as Ramsar sites.

In addition to the broad objectives of the convention, it is obligatory on the part of the
contracting parties to undertake four main obligations namely :

@ to designate at least one wetland for inclusion in the list of Wetlands of International
Importance;

@® to promote the wise use of wetlands in their territory;

@ to consult with each other about implementing obligations arising from the convention
especially, but not exclusively, in the case of a shared wetland or water system and

@® to create wetland reserves.

The Government of India has made concerted efforts for wetland conservation by
setting up an expert group for compiling information on the ecological status of the wetlands
in the country. Apart from bringing out the Directory of Indian wetlands (Anon, 1993a) the
efforts were also made to evolve specific management strategies for selected wetlands. In
this direction a national wetland committee was set up in 1987 consisting of experts on
different disciplines for advising the Government on the selection of sites and drawing up
conservation strategies. The terms of reference of the committee were :

@ to frame broad policy guidelines for implementing the programmes on conservation,
management and research on wetlands;

@® to set up priority of wetlands for intensive conservation measures;

@® to monitor the implementation of programme of conservation management and
research and
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® to advise on the preparation of inventory on Indian wetlands.

Among the 16 wetlands designated as Werlands of National Importance and selected for
evolving management strategies five wetlands are of International Importance and Sambhar
Lake, Rajasthan is one of them.

Wetlands of National Importance
1 Ashtamudi Lake  Kerala 9. Nalsarovar Gujarat
2. Bhoj Wetland Madhya Pradesh 10. Pichhola Lake Rajasthan
3. Chilika Lake Orissa 11. Renuka Lake = Himachal Pradesh
4. Harike Wetland Punjab 12. Sambhar Lake Rajasthan
5. Kabar Lake Bihar 13. Sasthamkotta Kerala
6. Kanjli Lake Punjab 14. Sukhna Lake = Chandigarh
7 Kolleru Lake Andhra Pradesh 15. Ujni Wetland Maharashtra
8. Loktak Lake Manipur 16. Wular Lake Jammu & Kashmir

Further in this regard a number of Directories of Asian and Indian Wetlands were
published (Scott, 1989 and Anon, 1993a).

The Ministry of Environment and Forests has taken several important steps in order to
explore, conserve and manage wetlands, mangroves and coral reef habitats in the country
(Anon, 1992 and 1993b). The Botanical Survey of India and the Zoological Survey of India
have been entrusted the work to carry out studies on flora and fauna respectively of all
selected wetlands (Tewari, 1994b). Since Zoological Survey of India was assigned to assess
the faunal resource of Sambhar Lake, the Desert Regional Station of the Zoological Survey
of India, Jodhpur under the leadership of Dr. R.N. Bhargava and Dr. Sanjeev Kumar, took
up a project entitled “Faunal Survey of Sambhar Lake, Jaipur District” Later, on supernuation
of Dr. Bhargava in May 1995, the project was carried out in the leadership of Dr. Sanjeev
Kumar.

Many faunistic surveys were undertaken during 1994-1997 to collect and identify the
faunal diversity of the Sambhar Lake. The survey parties also collected data on various other
parameters of importance to the wetland so as to evolve strategies for the conservation of
various valuable taxa and the wetland ecosystem.

SAMBHAR LAKE

Sambhar Lake is the largest inland saline wetland of India and a wetland of International
Importance eminently called Ramsar site. It is a place where horizons stretches to infinity,
water and sky merge in a shimmer of gauzy blue and civilization goes back a long, long
time and legends abounds it.



Fig. 1 : Map Showing location of Sambhar Lake in three districts of Rajasthan, India
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It is referred in the epic Mahabharata that Raja Yayati, empreror of Bharatvarsh and a
descendent of Lord Brahma the Creator, married Devyani, daughter of Shukracharya, (the
guru of demons) who lived by this lake. Another legend says that the goddess Shakamban
bestowed the lake upon the people of the area some 2500 years ago. A small glimmering
white temple in her honor stands under a rocky outcrop obtrude into the lake.

Sambhar Lake is situated at an altitude of 360 m AMSL in a relatively obscure habitat
some 60 Km west of Jaipur at 26° 52' N — 27° 02' N and 74°54' E — 75° 14' E just outside
prosaically named Salt Lake City — Sambhar. This vast body of glacial saline is somewhat
elliptical in shape having its long axis towards east-northeast to west-southwest. The lake
basin is spread at the confluence of three districts of Rajasthan namely Jaipur, Nagaur and
Ajmer close to the desert fringe line (Fig. 1. & 2.). To the northwest and west of the basin,
the Aravali Ranges rise abruptly to a height exceeding 700 m in the form of hillocks,
scattered along northern and southern periphery of the lake.

General morphometric features of Sambhar Lake
Parameters Values
Surface Area (Sq. Kms.) 190
Max. Length (Kms.) 22.5
Max. Width (Range Kms.) 11.2 - 3.2
Max. Depth (Mts.) 3 (at its full)
Average Depth (Cms.) > 0.61

This largest playa is located in the gaps of the Aravalli mountain range and occupies a
depression in the Aravalli schist’s, which is a gateway to the Thar Desert. Though most of
the lake basin lies in Jaipur and Nagaur districts and only a small portion in Ajmer district,
the lake shares the Thar characteristic of the desert.

The bed is almost flat with a slope of less than 10 cm per km. The lake basin is divided
into two sections by a 5.16 kms. long stone-earthen dam between the settlements of Jhapok
to the south and Gudha in the north. The western part is a natural undisturbed water spread.
The eastern part of the lake covering an area of 76.8 sq. kms. contains two large reservoirs
for salt extraction, canals and saltpans. The water from the vast shimmering western part
of the lake is pumped into the other side via sluice salt gates when it reaches an optimum
degree of salinity required for salt extraction. The saltpans can be approached by the narrow
mud bunds that separate them. An indigenously developed rail trolley system, laid by the
Britishers, transport the salt extracted from the saltpans to the processing unit of Sambhar
Salt limited. It also takes one across the dam and to various far-flung points in the salt
works.
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Review of literature revealed that earlier notable works on various aspects of Sambhar
Lake either published or in the form of unpublished manuscripts are by Adam (1873 and
1874), Emerson (1939), McCann (1939), Dixit and Vachna (1942), Ratnam (1943), Aggarwal
(1951 and 1956), Godbole (1951), Sapre and Mehta (1955), Mata and Mehta (1956), Baid
(1958, 1959a, b & c, 1962, 1963, 1964, 1968, 1969 and 1975), Seshadri and Buch (1958
and 1959), Tiwari (1958 and 1966b), Baid and Mathur (1969), Sapre and Baxi (1959),
Seshadri and Vyas (1960a & b), Seshadri and Langalia (1961), Biswas (1964, 1965a & b
and 1971), Mahajan (1969 and 1971), Subbaramaiah and Doshi (1964a & b), Subbaramaiah
(1965 and 1972), Subbaramaiah and Sitakararao (1965), Chandorikar (1968), Chaudhuri and
Dave (1968), Mukherjee (1968), Bhatt and Sapre (1969), Chaudhary (1970), Gupta (1972),
Seshadri and Datar (1969), Sharma (1970, 1971, 1974, 1978a & b, 1984 and 1988a & b),
Singh, et al. (1972 and 1974), Deb (1973), Pareekh (1974), Yatiji (1974), Tank (1975),
Chhotani and Roy (1976), Mahajan and Chandra (1976), Roy (1977 and 1980), Alam and
Bhargava (1979a & b and 1981), Alam (1980, 1982), Chattopadhyay (1980 and 1982),
Mittre and Saxena (1980), Sharma (1980), Sharma (1980), Dhabariya (1984), Nahar
(1984), Rao and Chauhan (1984), Bhargava, et al. (1987a), Mohan, et al. (1987), Dayama
(1988), Gohil, et al. (1988), Lal and Chhipa (1988), Shah, et al. (1988), Singh (1988),
Vaidya (1988), Vyas, et al. (1988), Dua and Srivastava (1989), Saini et al. (1989), Jakher,
et al. (1990), Susarla, et al. (1991), Bhatt and Hamidani (1992), Gohil and Joshi (1992),
Sharma (1993), Bhargava and Jakhar (1994), Gopal and Sharma (1994), Mukherjee (1995),
Kumar (1996a & b and 1998), Kumar and Bhargava (1996), Subba Rao (1996), Sinha and
Panda (1997) and Sangha (1998).

In the present publication, the result of the survey, together with information available
from earlier works have been collected, compiled and presented in the forms of separate
papers on different faunal groups. Since the “Discovery of Breeding Ground of Flamingos”
at Sambhar Lake (Fig. 2) was a historical event of natural history, it has been dealt
separately in the chapter entitled flamingos and breeding. Brief information on relevant
aspects as origin, history, geology, climate, catchment, soil and vegetation have been given
to act as a general prologue to all the scientific contribution included in the publication.

ORIGIN

Various theories exists describing origin and formation of this unique saline habitat called
Sambhar Lake. From pollen studies made by Birbal Sahani Institute of Palacobotany, Lucknow,
it has been estimated that Sambhar Lake was a sweet water lake just 2000 years back
(Singh, et al., 1972 and Singh, et al., 1974). If we investigate the theory regarding origin
of Rajasthan desert it is said that it was a bed of Tethys Sea and when Himalaya emerged,
the Tethys sea receded to Arabian sea leaving behind its bed exposed as the Thar Desert.
If this theory is considered as correct than it is counter to the above fact that the Sambhar
Lake was a fresh water lake about 2000 years back. However, the conversion of Sambhar
Lake from freshwater into the salt lake has a parallel with that of the formation of Iranian
deserts Dast-e-Kavir and Dast-e-Lut, both having their extensive saline stretches.
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HISTORY

Sambhar was the first capital of imperial Chauhan Kings of northern India. An interesting
account of this dynasty is preserved in Sanskrit historical poem entitled “Prithviraja — Vijaya”
composed by a Kashmiri poet named Jayanaka in the reign of Prithviraja, a resume of which
was published by Dewan Bahadur Harbilas Sarda in an interesting article in the Journal of
Royal Asiatic Society, 1913. The founding of the city Sambhar is attributed to Vasudeva.
This king on a hunting expedition arrived at a spot, now represented by Sambhar and they
built a lofty palace and started living in it. The old city, now known as Saratha is situated
at a distance of 18 kms from the present site of the town. This town was founded near
the temple of Goddess Shakambari (The consort of Shiva) and the place became well
known after the name of the Goddess.

The old town of Sambhar must have been founded about 3™ century B.C. and continued
to flourish until the 10* century A.D. when presumably due to the drying up of the adjacent
freshwater lake, the site was deserted and the new town founded on the banks of the salt
lake. The town was densely populated and well planned. The town was an important
industrial center and its artisans specialized in the manufacture of ornamental pottery, cutting
and polishing of hard stone etc.

In the past, the villages were in isolation and very poorly connected by cart tracks and
footpaths or “pagdandis” The nomadic people settling near this saline wetland were mainly
the banjaras or the Revari Tribes who enact their entire life in the open desertic surroundings.
They were good traders (Elphinstone, 1916 and Hague, 1928) distributing mainly salt,
(Aggarwal, 1956). With the onset of the rains, the Banjaras move towards saline basins
where salt is manufactured being guided by a natural local instinct. The technological, socio-
economical cum political development of the recent past have affected their nomadic life’s,
facing a social decay and also depriving them of their initial trade occupation.

An important place of pilgrimage in the neighbourhood of the modern town is large and
well-constructed tank surrounded by a building dating from the 16" century downwards.
The tank was originally constructed at a much earlier date and had a temple of about the
10® century A.D. attached to it, as is evident from a number of black stone images, which
were recovered from the tank. This tank is known as Devayani Tank. Devayani (the
daughter of Sukra and the queen of Raja Yayati), was thrown in this tank by princess
Sharmishtha. The tank is surrounded by 19 old and new temples including four Shiva
temples located in all the four directions.

Archaeological excavations at Naliasar, 4 km south of salt lake city, have yielded terracotta
figurines and evidence of well-planned settlement going back to the Kushan and Gupta
periods (Sharma, 1988a & b). It is also mentioned in the literature that the Rajasthan’s first
church was built near the shore of Sambhar Lake in 1648 (Pareekh, 1974).

The salt lake of this place remained a great source of income to the Chauhan rulers. A



12 Wetland Ecosystem Series 6, Fauna of Sambhar Lake

fort was also built by the early Chauhan kings and existed during the Mughal period. But
no trace of fort is found at present. In the year 1198 Sambhar passed to the sultanate of
Delhi.

On account of its great repository of salt, it has always been a valued possession.
Various rulers of the area have extracted salt from this lake for over a thousand years. Over
the period of time, these have included the Sindhias, Rajputs, Marathas, Mughals and the
rulers of Jaipur and Jodhpur who jointly owned the lake and even leased it to the British
in 1870. After independence, the lake was taken over by the government and is now
managed by Government undertaking — Sambhar Salt Limited, a joint venture of Hindustan
Salts and the Government of Rajasthan.

CLIMATE

Since the lake lies in the eastern semi-arid climatic zone, the region is typically subtropical
monsoonic. The year is distinctly marked with summer, rainy and winter seasons. The mean
monthly summer temperature rises to above 40°C whereas mean winter temperature remains
below 10°C. The maximum day temperature during May-June often rises above 49°C whereas
during winter the minimum temperature often drops below 2°C. The average annual rainfall
is 54 cm, which precipitates almost entirely during the period from July to September (Fig.
3).

Gopal and Sharma (1994) have reported characteristic feature of the climate of this
region with extreme temporal variability in precipitation. The rainfall record of more than
century shows that both the total annual rainfall and its period of occurrence and intensity
during the season exhibit wide variations, resulting in frequent spells of drought and floods
(Emerson, 1939 and Tank, 1975). The rainfall, which has often been low and as low as
16 cm in the year 1939, exceeded 100 cm in 1892, 1893 and 1917. According to the data
compiled by Aggarwal (1951), as much as 15 cm rain had fallen during July and 31 cm
rain within five days in September 1884, causing severe floods. Another example of excessive
rain was recorded in July 1949 when more than 13 cm rain precipitated within three hours
and again > 17 cm within 24 hours. In contrast, during dry years, rainfall was often well
distributed over the whole season, recording only 3-5 cm in a month. Paleoclimatic evolution
of lake was studied by Roy (1980). In the flood years, the Mendha and Turamati streams
pour their water from north, north-east of the lake and mostly deposit the sand sheet of
30 to 60 cms thickness in the adjoining agricultural fields and acquire the dimensions of 3
to 4 kms width, otherwise bed remain dry through-out the year (Sharma, 1984). Flash
floods have been registered fairly regular in recent years i.e. 1968, 1971, 1974, 1975, 1977,
1981 and 1983 (Gopal and Sharma, 1994). These floods were not due to excess rain but
due to intense rainfall on certain days during the monsoon season. After the heavy monsoon
rains of 1974, 1975, 1977 and 1980 the lake retained water throughout the year but in 1987
following four years of drought it was completely dry by December. Rainfall was heavy
during the monsoon of 1992-1993 (Anon, 1993a). During 1994 to 1997 rainfall remained
above normal mostly with intermittent rains even before and after the monsoon season.



Fig. 3 : Rainfall Pattern of Rajasthan Districts
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GEOLOGY

The discontinuous Aravalli range composed of residual hills with several wide gaps
surrounds the region of Sambhar Lake with the Aravalli series underlie the basin. Micaceous
schist’s overlain with limestone nodules buried in clay form the basin bottom. Above these
spreads a thick layer of sand, which, in turn is covered by a 20 m thick layer of calciferous
silt (Fig. 4.). High terrace sand and clay deposits are also found on the Aravalli outcrops
around the lake basin (Singh et al., 1972 and Hackett, 1980). Chemical weathering of the
Aravalli’s, resulting in the production of soluble sodium salts and their drainage into the
Sambhar basin, is the most accepted explanation for the presence of salts in the lake. But
the origin of salt in the lake is still a debatable issue amongst the geologists and the chemists.

HYDROLOGY

Most of the limnological studies conducted on water quality was to find solutions for
combating problems created by algae for better salt production and to develop culture of
Artemia salina a brine shrimp used as food for fish in brackish water aquaculture (Vos,
1979). However, these studies were very elementary and scattered to arrive at any conclusion
for the benefit of both salt production and brine shrimp aquaculture (Bhargava, 1984 and

Fig. 4 : Semi Diagrammatic Stratigraphical
Section of Salt Lake deposit
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Source: Modified from Phil. Trans. Royal Soc., London 1974
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Bhargava, et al., 1987a). The review on limnological aspect of the lake waters has been
dealt separately in the chapter on limnology.

CATCHMENT

The Sambhar Lake has a vast catchment area encompassing over 7560 sq. kms most
of which lies to the north and north-east of the wetland extending up to Sikar District of
Rajasthan.

Four ephemeral streams Mendha, Rupangarh, Kharian and Khandel, numerous rivulets
and surrounding surface run-off drains into the lake basin (Fig. 5). The largest feeder river
Mendha originates in Sikar district and runs south-west and west and enters the lake from
the north. The river drains in an area of about 3600 sq. kms, which is about half of the
catchment of Sambhar Lake. The drainage area of river Mendha is sandy, undulating plain
with a border to the north, west and east by residual projecting hillocks of Aravalli range.
Saini et al. (1989) has made remote sensing studies, using Landsat False Colour Composites
which shows that river Mendha has changed its course in antediluvian years and in the
recent past. The vast catchment is subjected to sand encroachment and land transformation
due to agricultural activities. Several paleochannels lie buried beneath the sand e.g., some
segments of two major tributaries of Mendha Anokhi and Ranoli, which have disappeared
under sand during the last two decades. Aeolian processes especially the movement of sand
plays a major role in influencing the run-off and river flow entering the lake from catchment
area. It is a popular view that the gaps in the Aravalli also called Sambhar gaps allow the
movement of wind blown sands from the west of the range to get deposited in the area
causing increase in desertification (Dhabariya, 1984). River Rupangarh rises in the Aravallis
in the south near Ajmer city and runs north-east to enter the Sambhar Lake from the south.
Its catchment is mostly rocky spread over about 625 sq. kms. The Kharian is a smaller
stream entering the lake in the north-west whereas another small ephemeral stream Khandel
drains into a limited area to the east of the lake before entry into the lake basin.

Several satellite wetlands ranging in size from less than hectare to a few hectares are
generally scattered around the Sambhar Lake. They are brackish and freshwater wetlands
mostly man-made like Devyani tank to the east, small to large size ponds near Jhapok
village, Lake Phulera to the south of Sambhar city, numerous water bodies along the course
of river Mendha and large to very large size wetlands on the western side of Aravalli at a
distance of five to eight kms from Sambhar Lake (Seshadri and Datar, 1969). All these
scatteredly located shallow often less than a meter deep wetlands, host and attract variety
of faunal elements including waterfowls and allows avian wetland fauna to locally migrate
when disturbed due to biotic interference in a large lake like Sambhar.
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Fig. 5 : Watershed zone of Sambhar Lake
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Source: Modified from Ramsar Atlas of India-Sambhar Lake, 1994.
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SEDIMENTS

The lake basin sediments consists mainly of silt and clay to an extend of 6.1 m above
the general surface in a raised beaches formed on the slope of the promontory jutting into
the basin in the extreme northwest. The lake surface when wet develops a dark bluish
colour but turn grayish when dry. During summer when the lakebed dries, the high clay
content results in the appearance of deep polygonal mud cracks and encrusted with salt
drawn upon through capillary action. Some parts of the basin are hard and calcareous but
most of it is argillaceous with considerable amount of Mica derived from the surrounding
areas. The brine table sinks to about 3m below the surface in the summer months (Sinha
and Panda, 1997).

BIODIVERSITY RICHNESS

Due to high salinity regime the biodiversity richness is restricted mostly to salt-tolerant
species. It is still more rare to find organisms that can survive wide range of salinity
conditions, from nearly fresh to salt saturated, which the lake experiences every year from
the time of its receiving first precipitation of the monsoon to a stage when it is drying
completely in the summer. The major biotic components are phytoplankton, zooplankton,
benthic invertebrates and waterfowls. The moist and wet or semidried margins of the lake
are occupied by some halophytes, large number of wind blown derelict forms and some
faunal elements casually visiting the lakes.

FLORA

The quaternary history of flora of Rajasthan was under taken by Singh, er al. (1974).
More than 40 species of planktonic algae are so far recorded from Sambhar Lake: Ratnam
(1943), Seshadri and Buch (1958), Subbaramaiah and Doshi (1964a & b), Subbaramaiah
(1965, 1968 and 1972), Subbaramaiah and Sitakararao (1965), Rao and Chauhan (1984),

AQUATIC FLORAL DIVERSITY OF SAMBHAR LAKE
Chlorophyceae (Green algae)

Dunaliella salina Toed. + A
Chlamydomonas sp. + A
Oedogonium sp. +

Mycanthococcus sp.
QOocystis sp. A
Rhizoclonium sp. +
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Table contd.
Cyanophyceae (Blue-green algae)

.
>

Aphanothece halophytica Fremy

e

Anabaena fertilissima Rao
Arthrospira platensis (Nordst) -
Anabaenopsis arnoldii Aptekarj

+ +

Anabaenopsis circularis
Nostoc sphaericum

Anabaena laxa

+ +

Chroococcus minor (Kutz.)

Synechococcus elongatus Naeg.
Oscillatoria sp.
Oscillatoria simplicissima Gomont

+ + +
>

Oscillatoria subbrevis Scmid.
Oscillatoria jasorvensis Vouk -

-
>

Oscillatoria salina
Microcoleus sp. i
Scytonema sp.

Synechocystis sp.

+ + +

Myxosarcina concinna
Lyngbya sp. -
Gloeothece sp.
Rameria sp.

-

Phormidium sp.
Spirulina subsalsa Corst.

+ + +

Aphanocapsa sp.

Merismopedia sp.

Bacillariophyceae (Diatoms)

+
>

Nitzschia sp.
Navicula sp. +
Synedra sp. -
Closterium sp. +
Cymbella sp. -
Melosira sp. ; -
Cosmarium sp. + A

Euglenophyceae
Euglena sp. + A

-= Reported earlier; +=Reported earlier and also recorded during 1994-97: A=Abundant
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Sparse green vegetal cover surrounding Sambhar Lake

Trees

Shrubs Grasses

Herbs

Acacia nilotica
Acacia senegal
Anogeissus pendula
Azadirachta indica
Boswellia serrata

Phoenix sylvestris
Prosopis cineraria
Prosopis juliflora
Tamarix dioica
Tecomella undulata

Maytenus emarginatus

Acacia jacquemontii Cenchrus pennisetiformis

Calotropis procera Cenchrus ciliaris
Capparis decidua Cenchrus setigerus
Euphorbia caducifolia Chloris dolichostachya
Euphorbia rovleana Dactyloctenium aegyptium
Leptadenia pyrotechnica Apluda mutica
Salvadora oleoides Aristida adscensionis
Salvadora persica Melanocenchris jacquemontii
Sericostoma pauciflorum Saccharum spontaneum
Crotalaria burhia Saccharum bengalense
Tephrosia purpurea Sporobolus helvolus
Sporobolus sp.

Perotis indica

Tetrapogon tenellus
Eragrostis ciliaris

Aerva persica
Ageratum conyzoides
Argemone mexicana
Amaranthus spinosus
Arnebia hispidissima
Celosia argentea
Convolvulus arvensis
Evolvulus alsinoides
Digera muricata
Phyllanthus sp.
Leucas aspera
Launaea sp.
Polvgala irregularis
Tribulus terrestris
Vernonia cinerea
Commelina
benghalensis
Farsetia hamiltonii
Indigofera cordifolia
Corchorus
trilocularis
Portulaca oleracea
Mollugo cerviana
Trianthema
ortulacastrum
Euphorbia hirta
Heliotropium
paniculatum
Heliotropium
marpifolium

Gisekia sp.

Suaeda fruticosa
Cressa cretica
Salsola foetida
Haloxylon rtecurvum
Zygophyllum simplex
Trianthema triquetra
Launalea nudicaulis
Cleome brachycarpa
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Dayama (1988), Dua and Srivastava (1989) and Gopal and Sharma (1994). These microscopic
organisms exhibit seasonal succession with gradual increase in salinity from early monsoon
through winter to the summer. Species of the blue green algae like Nostoc, Anabaenapsis,
Anabaena, Arthrospira and Diatoms like Closterium and Cosmarium develop large population
giving bluish green colour to the water. With the increase in salinity, blooms of Microcystis
and Dunaliella salina form thick scum over the water surface. The Dunaliella salina
develops very dense population with a red-orange carotenoid pigment and imparts a pink
colour to water. The occurrence of species of genera like Spirulina, Oscillatoria,
Aphanocapsa and Nitzschia are found to develop in salinities upto more than 100 ppt.
(Jakher et al., 1990). Absolutely no macrophytic vegetation develops in the lake. Algal
components and vegetation of Sambhar Lake are discussed in detail by Ratnam (1943) and
Dayama (1988) respectively. However, succulent halophytes such as Salsola sp. and Suaeda
sp. are found flourishing on the moist margins of the lake (Gopal and Sharma, 1994).

The vegetation surrounding the Sambhar Lake including watershed zone is basically
thorn scrub, which is typical of arid and semi-arid areas. This vegetal cover exists having
sparse growth of trees on sandy plains dominated by Acacia nilotica, Acacia senegal,
Prosopis cineraria, Capparis decidua, Salvadora persica, Salvadora oleoides, etc. Whereas
Aravalli side of the lake is covered with low growth of Anogeissus pendula, Boswellia
serrata and Euphorbia sp. along with under growth of various shrubs species. A list of
trees, shrubs, grasses and herbs are reported.

FAUNA

Faunal diversity of Rajasthan wetlands though scatteredly published but amply worked
out by various workers. Most of the fauna worked out belongs to freshwater wetlands of
Rajasthan. Some of the noteworthy publications in this field are by Hume (1878), Tiwari
(1951, 1958, 1962a & b, 1963, 1965, 1966a & b, 1968 and 1996), Mathur (1952), Aggarwal
(1957), Mathur and Sidhu (1957), Baid (1958, 1959a, b & c, 1962, 1963, 1964, 1965,
1966, 1968, 1969 and 1975), Krishna and Menon (1958), Baid and Mathur (1959), Dubey
and Mehra (1962), Mahajan (1969, 1971 and 1977), Moona, (1963), Biswas (1964, 1965a
& b and 1971), Nayar (1965, 1968 and 1971), Khera (1966), Dhawan (1967), Ray and
Mukherjee (1969), Roonwal (1969 and 1982), Abdulali and Savage (1970), Datta and
Majumdar (1970), Mansukhani and Murthy (1970), Vazirani (1970 and 1977), Deb (1973),
Khosla (1973), Mathur and Yazdani (1973), Durve and Rajbanshi (1976), Kushwaha, et al.
(1975), Bose and Mitra (1976), Chhotani and Ray (1976), Durve (1976), Mahajan and
Chandra (1976), Rao (1976), Durve and Kakkar (1977 and 1979), Mathur (1977), Bohra
(1978), Chaudhary (1978), Alam and Bhargava (1979a & b and 1981), Ali (1979 and 1982),
Alam (1980 and 1982), Bhargava and Alam (1980a, b & c), Saxena and Bhargava (1980 and
1981), Sharma (1980), Sharma (1980), De Block (1981), Jakher, et al. (1981 and 1990),
Johal and Dhillon (1981), Misra, et al. (1981), Prasad and Thakur (1981), Saxena and
Baskaran (1981), Soota, et al. (1981), Soota, et al. (1981 and 1982), Basu and Choudhary
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(1982), Bhargava (1982 and 1985), Johal (1982), Mahajan, et al. (1982), Mahajan, et al.
(1982a & b), Sharma and Johal (1982), Bohra, et al. (1983), Jackson (1983), Soota and
Saxena (1983 and 1984a & b), Saxena (1984, 1988 and 1996a & b), Bhargava (1984), Gole
(1984), Jakher (1984 and 1986), Sharma, et al., (1984), Gupta and Kulshreshta (1985),
Karpowicz (1985), Thakur (1985), Sharma and Durve (1985a & b), Agoramoorthy and
Mohnot (1986), Ali and Vijayan (1986), George (1986), Johal and Sharma (1986), Khatri
(1986), Rao (1986a & b, 1991 and 1995), Bhargava, et al., (1987a, b & c), Mohan, et al.
(1987), Nama (1987), Tak and Sewak (1987), Gopalarao and Durve (1988 and 1989),
Gopalarao, et al., (1988), Haque and Vijayan (1988), Rao, et al., (1988), Srivastava (1988),
Venkataraman (1988, 1990 and 1992a & b), Bhupathy (1989 and 1990), Rao and Durve
(1989 and 1992), Rao, et al. (1989), Saxena (1989), Tehsin (1989), Ajithkumar (1990, 1991
and 1993), Bhupathy and Vijayan (1990), Sharma and Kulshreshta (1991), Tyagi and Miller
(1991), Ajithkumar and Asthana (1993), Ajithkumar and Mittal (1993), Ajithkumar and
Sankar (1993), Bahura, et al. (1993a & b), Johal, et al., (1993), Kumar and Asthana (1993),
Ramachandran and Vijayan (1994), Soni (1994), Ajithkumar, ez al. (1995), Katfu and Mohonot
(1995), Mukherjee (1995), Kumar (1996a & b and 1998), Kumar and Bhargava (1996),
Rahamani (1996 and 1997a & b), Roy (1996), Subba Rao (1996), Tak (1996), Vyas (1996),
Yazdani (1996), Rahamani and Soni (1997), Sharma (1997), Vyas (1997), Bhupathy, et al.
(1998), and Kumar and Rathore (1999).

Sambhar Lake holds its existence from the ancient times and it has been exploited for
salt extraction from time immemorial but no significant records of its fauna except birds
(Adam, 1873 and 1874) have ever been documented by rulers or by the British Raj. It is
only in the recent past that attempts have been made to work out its physico-chemical
nature and avian diversity by McCann (1939), Mukherjee (1968), Gopal and Sharma (1994),
Mukherjee (1995), Kumar (1996a & b and 1998), Kumar and Bhargava (1996), Rahmani
(1996 and 1997a & b) and Rahmani and Soni (1997). Some of the earlier notable contribution
on fauna are by Baid (1958, 1959a, b & c, 1962, 1963, 1964, 1965, 1966, 1968, 1969 and
1975), Tiwari (1958, 1965 and 1966b), Mahajan (1969 and 1971), Chhotani and Ray
(1976), Mahajan and Chandra (1976), Vazirani (1977), Bhargava and Alam (1980a & b),
Alam (1982) and Bhargava, et al., (1987a). Two families of Diptera are reported by Baid
(1959c) and one by Sharma (1980). Most of the works relates to the fauna brought with
the freshwater in the beginning of monsoon. But absolutely no work has been carried out
of the period during which salinity increases and most of the allochthonous fauna brought
by rivers from the catchment area perishes and only the saline tolerant species thrive in the
lake waters. Infact most of the fauna recorded such as molluscs (Ray and Mukherjee, 1969;
Roonwal, 1982 and Subba Rao, 1996) belongs to the Sambhar Lake region and not the
saline wetland habitat of Sambhar Lake.

SUMMARY

Sambhar Lake being a unique saline wetland has a very little faunal background that too
worked out meagerly. The lake has been exploited for salt extraction for centuries but no
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Fig.6. Faunal Diversity Composition of Sambhar Lake
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Table 1. Faunal Diversity in different groups recorded from the Lake
Groups Orders Families Genera Species
Zooplankton 17 33 48 64
Crustacea 5 14 25 37
Insecta 5 17 53 71
Aves 8 17 44 71
Mammals 3 6 6 6

attention was paid by the rulers or the British Raj and present Government to document its
biotic potential and ever-fluctuating hydrological regime. As has been mentioned earlier some
attempts were made which just touched upon the biodiversity of this lake.

In the present publication attempt has been made to work out the faunal diversity of
Sambhar wetland habitat along with its review on past physico-chemical characters and
threats and conservation. All the available faunal groups were collected along with derelict
forms and identified as far as possible (Table 1 & Fig. 6) except where group experts were
not available. A total of 212 species of animals have been recorded from Sambhar Lake.
Among them 38 species are recorded for the first time from Rajasthan, two species recorded
for the first time from India and 28 species of wetland birds were added to the existing
known avian fauna of the lake. The total faunal diversity composition is represented in Fig. 7.

The most significant achievement of the present study is the discovery of the breeding
ground of flamingos at Sambhar Lake, which is the second largest wintering and breeding
ground for flamingos in India.
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