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The Sambhar Salt Lake, India’s largest inland 
Salt Lake is located 80 km southwest of the city 
of Jaipur and 64 km northeast of Ajmer City. The 
lake receives water from six rivers: Medha, Sa-
maod, Mantha, Rupangarh, Khari, and Khande-
la. Lake has 5700 square km catchment area. 
The lake is an extensive saline wetland, with 
water depth fl uctuating from as few as 60 cen-
timetres (24 in) during the dry season to about 
3 meters (10 ft) at the end of the monsoon sea-
son. It occupies an area of 190 to 230 square 
kilometres based on the season. The lake is el-
liptically shaped with a length of approximately 
35.5 km and a breadth varying between 3 km 
and 11 km. The lake straddles Nagaur and Jai-
pur districts and borders on the Ajmer district. 
The circumference of the lake is 96 km, and it 
is surrounded by the Aravalli hills on all sides.
The rivers bring in salt from the Aravalli ranges. 
Sodium from the rocks of Aravalli gets mixed 
with the river Waters and travels all the way to 
the Lake through the river, now here in the Lake 
when the Water gets evaporated in direct heat 
from sunlight, the salt remains in the Lake mak-
ing it a Salt Water Lake.
The Sambhar lake basin is divided by a 5.1 km 
long dam made of sandstone. After the salt-
water reaches a certain concentration, it is re-
leased from the west side to the east side by lift-
ing dam gates. Another key aspect of the lake is 
the historicity and promotion of the picturesque 
site due to fi lm industry therefore a huge tour-
ism potential, due to which Sambhar Salts Ltd. 
(SSL) has signed an agreement with a private 
company (Chandra Events Pvt. Ltd.) in Jaipur. 
Sambhar Salts Ltd. (SSL) has sold all commer-
cial and tourism rights to this company. One 
can no longer put a private camp, photograph 
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or organise any personal or commercial activity 
without permission and prepayment of fees to 
Chandra Events Pvt. Ltd.
But Apart from Economics there is a substantial 
ecological perspective to the Lake as well. Eco-
logically speaking, Sambhar has been desig-
nated as a Ramsar site (recognized wetland of 
international importance) because the wetland 
is a key wintering area for tens of thousands of 
pink fl amingos and other birds that migrate from 
northern Asia and Siberia. The specialized algae 
and bacteria growing in the lake provide striking 
water colours and support the lake ecology that, 
in turn, sustains the migrating waterfowl. There 
is other wildlife in the nearby forests, where Nil-
gai move freely along with deer and foxes.
Our story today is concerning this ecological as-
pect only. It’s about the November, 2019 mishap 
of mass kill of the migratory birds in the biggest 
Salt Lake of Bharat – The Sambhar Lake.
The Offi cial Reports say – 
Avian Botulism is found out to be the cause 
of “Death of over 25,000 birds in November, 
2019”, as per the question raised in the parlia-
ment by Rajya Sabha MP, Mr. Raj Kumar Verma 
on 22nd November, 2019 in chairmanship of Ra-
jya Sabha Speaker & Vice President of India Mr. 
Venkaiyyah Naidu.
The reason cited by the government authorities 

1- Good rains fi lled up the Lake to the brim, 
after many years. Even taking to the Wa-
ters till the new boundaries.

2- Slowly when the Water started getting 
evaporated, the surface area reduced and 
the Water receded from the new embank-
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ments fi rst.

3- In the shallow Water, the microbes started 
to die, turning the Water into toxin.

4- Eating these microbes, poisoned the birds 
and they started to die.

5- The dead birds started to decompose, 
spreading the infection to the other birds, 
resulting in to mass deaths.

Jagroop Singh Yadav, DM – Jaipur: “Unfor-
tunately this year rains occurred before the 
normal schedule. Due to early monsoons, the 
migratory birds also came in earlier than the 
schedule. The birds couldn’t get acclimatized to 
the climatic conditions due to early arrival and 
therefore the deaths happened.” – as reported 
by Rajya Sabha TV.
The Government Action & Disaster Recovery –
10th November, 2019 – administration got to get 
the notice of the mishap through a telephonic in-
formation from some aware citizen, and started 
to begin the disaster recovery work. The death 
of around 700-800 birds was reported and the 
bodies were removed from the site for burial. 
Some of the dead body samples were sent to 
National Institute of High Security Animal Dis-
eases (NISHAD), Bhopal, wherein the possibili-
ty of bird fl u was negated through lab testing of 
the bodies, but they were unable to declare the 
exact reason for the deaths.
Bird lovers, NGOs and other social organisa-
tions also gathered to extend support to the ad-
ministration. Temporary hospitals and ICUs got 
created near the site. Nurseries were created 
and birds admitted. Injections and drip facilities 
have been created and birds are being treated, 
however over 50% of the admitted birds have 
succumbed to death. 
Within next 2o days IVRI, Bareilly was able to 
declare that the cause of mass death was Avian 
Botulism and thus all the protocols were set for 
the DR teams for rescue. Ratan Lake was made 
the under observation soft release site. Birds 
brought to the rescue centre were paralysed 

(wings, neck or legs), suffering from diarrhoea, 
unable to eat or drink Water. After a treatment 
for almost a week, when they get stabilised, 
they were released to Rattan Lake for 24 hours 
under observation, and were fi nally released if 
all went well for these 24 hours.
Indian Veterinary Research Institute, Bareil-
ly, Uttar Pradesh (IVRI) – was the institute to 
declare it was avian botulism, although it was 
already mentioned in a report by Bikaner Veter-
inary College earlier during the primary investi-
gations itself.
Maggots are supposed to be the key reason be-
hind these mass deaths of birds, because they 
are supposed to be the vectors carrying the 
germs of Avian Botulism. It spreads when the 
birds eat an infected maggot that in turn para-
lyzes the bird. A paralyzed bird can dry sitting on 
the ground or even drowning in Water.
Avian Botulism – The cause of massacre 
This has been a cause of mass kill of birds his-
torically around the globe, but for India this is 
a new phenomenon. In the year 1910, in Utah 
& California, US Clostridium botulinum was the 
cause of a mass kill of over 1.1 lakhs birds in 
one go. In Australia, the epidemic attacks al-
most every year. This has also been reported 
from Italy,  Kora and other countries across the 
globe.
Botulism has been occurring all over the world 
and is especially predominant in North Ameri-
can wetlands. Prime locations wherein Botulism 
has been observed include the Great Lakes, 
North Dakota, Japan, South Korea, and Sas-
katchewan.
Logical objections on the given theory – 
While it was a humongous effort for rescue and 
rehabilitation and a massive exercise in fi nding 
the reasoning behind the mishap, but let’s now 
get on to some basic logical queries on the ex-
planations provided above from the offi cial Gov-
ernment stand point of the whole incident, so 
that we could prevent and safeguard the envi-



VANA PREMIFebruary - 2020

43

ronment, birds, the lake and the human popula-
tion around the vicinity:

1- How did the initial birds die? They can’t 
be eating microbes from shallow Water for 
sure.

2- If Botulism has never been reported in the 
country, what was the cause of the bacteri-
al infection reaching the country?

3- If the disease communicable? 

4- If yes, can it get to humans and other ani-
mals too? 

5- If no, then how did it get spread to the ex-
tent of killing 25,000 birds in a matter of 20 
days?

6- And most importantly, is it gone or is it just 
a temporary phase of respite? Because the 
temperatures have dipped in acute win-
ters?

The Scientifi c Study says – 
Avian Botulism is caused by a bacterium rec-
ognised as Clostridium botulinum. So, let’s un-
derstand this organism more, before proceed-
ing any further on the subject.
Clostridium botulinum is a rod-shaped, anaer-
obic, spore-forming, motile bacteria with the 
ability to produce the neurotoxin botulinum. The 
botulinum toxin can cause a severe paralytic 
disease in birds, humans and other animals 
and is the most potent toxin known to mankind. 
These C. Botulinum organisms are categorised 
as obligate anaerobic beings, which means they 
are the organisms killed by normal atmospheric 
concentrations of oxygen (20.95% O2). Oxygen 
tolerance varies between species, some capa-
ble of surviving in up to 8% oxygen, others los-
ing viability unless the oxygen concentration is 
less than 0.5%. Since they metabolise energy 
anaerobically, the presence of oxygen is a suffi -
cient reason to kill them.
This means they can neither be on the surface 
of the Waterbody or on the Soil, because the 

moment it comes in contact with atmosphere, it 
would die its own natural death in presence of 
oxygen. So, where did it come from in the fi rst 
place?
The degree of avian botulism outbreaks in pop-
ulations is largely determined by how favour-
able conditions are for Botulism Bacteria, which 
include low-oxygen and high-protein availability. 
This is common of shallow and stagnant Water, 
which is met in Sambhar Lake.
Reconstructing the crime scene – What 
would have happened?
We need to understand a few phenomenon in 
order to get to the root cause of the occurrence.
Salting out of Protein is one of them. It is based 
on the principle that excess of salt in Water forc-
es protein precipitation. Salting out (also known 
as salt-induced precipitation, salt fractionation, 
or anti-solvent crystallization) is an effect based 
on the electrolyte–non-electrolyte interaction, 
in which the non-electrolyte could be less sol-
uble at high salt concentrations. It is used as 
a method of purifi cation for proteins, as well as 
preventing protein denaturation due to exces-
sively diluted samples during experiments. The 
salt concentration needed for the protein to pre-
cipitate out of the solution differs from protein 
to protein. This process is also used to concen-
trate dilute solutions of proteins. 
In Sambhar Lake, since all fi ve rivers are bring-
ing in Salt from Aravalli hills, this phenomena 
could happen naturally. And when this would 
happen, the proteins would get deposited in 
the bottom of the Lake. Although this would be 
harmless, until the lake is also devoid of oxygen 
(O2) creating an anaerobic environment in the 
bottom of the tank.
Another key aspect to be understood is – Pro-
tein Bio-synthesis. As we know, Proteins are 
the workhorses of the cell, controlling virtually 
every reaction within as well as providing struc-
ture and serving as signals to other cells. There-
fore, proteins can be synthesized by living cells 
at microbial level as normal part of their routine 
metabolic activity.
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Now in a rare activity, when two conditions are 
met, i.e.

1- When the bottom of the Lake is anaerobic, 
and

2- When the protein deposition in the bottom 
is high,

The environmental condition is apt for the C. 
botulism to dwell. So probably this would have 
happened to start the problem in the fi rst place. 
And this got further intensifi ed when the birds 
started to die by drowning in the Lake.
The probability of reoccurrence & a sustainable 
remedy –
As explained above in the article, the tempera-
ture is on our side with acute winters in the re-
gion, because in these dropped temperature 
both the bacteria and the maggots can’t grow 
that rapidly. But if the following conditions are 
met, the problem could resurface again, when 
the winters are gone and the temperature rises 
to normal (moderate), before the advent of the 
summers (when the extreme temperatures of 
Rajasthan would again go in our favour) –

1- If the dead bodies are buried in the soil, 
without burning.

2- If the dead bodies of the drowned birds ar-
en’t fi shed out.

3- If the Dissolved Oxygen (DO) level of the 
Lake Water still remains as low as earlier.

Therefore, the authorities must take utmost care 
of the Waterbodies and the landmass too, in 
and around the vicinity to prevent such mishaps 
in future.
The most sustainable solution would be to reju-
venate all the Waterbodies ecologically, utilising 
the forces of Nature and restoring the Water, 
Soil and Air ecology. Somewhat similar to what 
is being done through Cownomics© Technol-
ogy across the country in solving the sewage 
problem, wasteland restoration, and curbing air 
pollution.

Recipe for a disaster
The initial carcasses of the birds, for the fi rst 
twenty days, before IVRI, Bareilly, offi cially con-
fi rmed this to be Avian Botulism, where picked 
up in sacks and tractors and buried in the pits in 
the ground.
Just imagine, what kind of a disaster would it 
mean,

1- Clostridium Botulinum need anaerobic en-
vironment to survive and lot of proteins to 
fl ourish. 

2- When we dump the dead birds in the pit, 
there’s a lot of animal protein in the dead 
bodies and covering the pit with soil, we’ve 
created an anaerobic environment too, by 
separating the pit from atmospheric oxy-
gen.

3- C. Botulinum colonies will dwell within the 
soil and the spores will resurface when the 
temperature gets apt for them.

4- Maggots and housefl ies could be the vec-
tor carrier for the bacteria and take it to all 
around the vicinity.

This is the apt recipe for an epidemic and a ma-
jor threat to public health in the region, because 
Clostridium botulinum doesn’t just effect birds, 
but is equally deadly for animals and human be-
ings too.
Government must take immediate actions, on 
the following fronts on war footing before this 
time bomb explodes with the temperature get-
ting moderate;

1- Ecological restoration of the Lake, with dai-
ly monitoring of the DO levels in the bottom 
of the Lake.

2- Re open the burial pits and burn the car-
cases of the birds.

3- Foliar spray of the well oxygenated Water 
on the soil surface for 10-15 days in a row.
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