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Analysis of news reports of road accidents from in and 
around Bhagwan Mahavir Wildlife Sanctuary and Mollem 
National Park, Goa’s largest protected area

Abstract
Within Goa’s largest protected area forest a proposal for widening the NH4A 

highway (running from Panaji in Goa to Belgavi in Karnataka) was given 

clearance virtually amidst the pandemic.  A significant portion of this highway 

(13km) falls within the Bhagwan Mahavir Wildlife Sanctuary and the Mollem 

National Park (BMWS and MNP).  It will involve the cutting of 12,097 trees 

and diversion of approximately 31.015ha of forest.  The BMWS and MNP fall 

within the Western Ghats which is one of the four biodiversity hotspots in 

India.  As per the Traffic Department of Goa, there have been 216 accidents 

on the Anmod-Mollem Ghat section of the highway causing 84 deaths.  The 

Power Minister of Goa has attributed this to the narrowness of the highway 

and contends that the expansion of the highway in the protected area will 

reduce the number of accidents.  In order to ascertain the proportion of the 

216 accidents that occurred in the 13km-stretch running through the protected 

area, as well as to determine if the accidents were related to the narrowness of 

the roads, we analyzed news articles from roughly the same time period (2011 

to 2019).  The articles were analyzed for eight variables, i.e., area of accident, 

year of publication, date, deaths (number of people) caused by the accident, 

number of injuries caused by the accident, description, newspaper in which 

the article was published and cause of the accident.  Our analyses found no 

significant relationship between the number of accidents and the narrowness 

of the road.  In other words, the rationale for proposed expansion of the NH4A 

in BMWS and MNP can therefore not be tied to curbing accident rates and will 

have negative implications on this fragile ecosystem.  The same highway is not 

being expanded in Kali Tiger Reserve in Karnataka which is contiguous with 

this forested landscape.
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Introduction
The Bhagwan Mahavir Wildlife Sanctuary 
(BMWS) and Mollem National Park (MNP) are 
threatened because of three large destructive 
projects, two of which were granted virtual 
clearances amidst a global pandemic.  
The double tracking of the South Western 
Railway line from Castlerock to Vasco, the 
four lane-ing of the NH4A through 13km of 
the forest, and the laying of a 3.15km 400kv 
transmission line would considerably impact 
Goa’s largest protected area.  The three 
projects will collectively require the cutting of 
59,000 trees in BMWS and MNP.

Background of the region and the 
proposed expansion project
The National Highway 4A connects the state 
of Goa and Karnataka, running from Panaji to 
Belgavi, and is about 153km in total length.  
Of this, 83km falls within Karnataka and 
about 70.075km falls within Goa; 13km of the 
highway in Goa, beginning at the state border, 
falls within the BMWS and MNP. 

In Karnataka, the work of widening the NH4A 
is being carried out by the National Highways 
Authority of India, but the road expansion 
does not include the stretch within Kali 
Tiger Reserve. This is specifically attributed 
to Kali Tiger Reserve being defined as a 
critical wildlife habitat under the Wild Life 
(Protection) Act of 1972.  In Goa, however, 
the Public Works Department plans to include 

the protected areas (BMWS and MNP) in the 
expansion despite these being critical wildlife 
habitats.

At present the road passing through the 
protected area is a double lane road having 
a carriageway of 7m, and right of way (RoW) 
of 12m.  The proposal to widen the highway 
within the BMWS and MNP seeks to widen 
the existing double lane highway into a 4 lane 
highway with a total carriageway of 14m and 
RoW of 26m, largely by creating completely 
new roads held up on viaduct structures 
(Aarvee Associates 2016a). 

The project would therefore involve not just 
widening of certain sections but creating 
new infrastructure in pristine and previously 
untouched parts of the BMWS and MNP.  This 
proposal involves the cutting of 12,097 trees 
(Aarvee Associates 2018) and the diversion 
of about 31.015ha of protected forest area 
(6.75 in the BMWS and 24.265 in MNP).  The 
estimated cost of the project is INR 59,400 
lakhs (Aarvee Associates 2016b) . 

Background of the biodiversity 
of the Bhagwan Mahavir Wildlife 
Sanctuary and Mollem National 
Park and the potential impact of a 
road widening project
The BMWS and MNP cover a combined area 
of 240km2 of forests in Goa’s Western Ghats.  
Both protected areas have been classified as 
Important Bird and Biodiversity Areas by the 
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Bombay Natural History Society as well as the 
UK’s Birdlife International Society (Rahmani, 
A.R. et al. 2016).

The reasons for this are evident from the 
remarkable biodiversity of this region, 
which is also why the Western Ghats is one 
of only four biodiversity hotspots in India 
(Chandawarkar 2020). The BMWLS and MNP 
alone have 721 species of flowering plants, 
over 100 of which are endemic (Dinesh et al. 
2020).

The protected regions also host at least 
219 species of butterflies, 80 of odonates, 
418 species of moths, 49 of fish, 36 of 
amphibians, 52 of reptiles, 60 of mammals, 
and an incredible 236 bird species.

Many of these species are endemic 
to the Western Ghats; these 
include 18 butterfly and odonate 
species, 18 fish species, and 18 
bird species.  Many of the species 
the BMWS and MNP hosts are 
also Schedule I protected species, 
including 11 mammal species such 
as Goa’s state animal, the Gaur Bos 
gaurus, and 25 bird species such 
as the Critically Endangered Indian 
Vulture Gyps indicus.

Furthermore, new species endemic 
to the Western Ghats are constantly 
being discovered.  In Goa alone, 

seven new species of amphibians were 
found over the last 20 years (Dinesh et al. 
2020).  Thus, it is clear this region supports 
a biodiverse ecosystem and a number of 
important species that are conservation 
priorities, as well as likely undiscovered 
species valuable to science.

The potential expansion of the NH4A would 
pose a significant threat to these species 
through further habitat fragmentation.  This 
is the process by which a large expanse of 
habitat (such as a forest) is carved up into 
several smaller patches of smaller areas, 
isolated them from each other.  This can lead 
to habitat isolation and affect vital wildlife 
corridors for movement of species (Fahrig 
2003).

Fejervarya Gomantaki, one of the the endemic 
amphibians in the protected area discovered in 
Goa in recent years. © Omkar Dharwadkar
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One of the primary ways habitat 
fragmentation takes place is through linear 
infrastructure projects such as roads (Nayak 
et al. 2020).  In fact, it has been estimated 
that each extra kilometer of road causes the 
loss of at least 10ha of habitat (Laurence et al. 
2020). 

The Western Ghats’ closed canopy forests 
are particularly susceptible to being damaged 
by such projects due to the diversity of 
species that depend on the complex structure 
of these forests, which is altered by roads 
(Raman 2011).  In such a biodiverse area 
such as the BMWS and MNP, this can have 
tremendous implications on the long-term 
survivability of numerous endemic and 
endangered species. 

The risk to the complex ecosystems that 
sustains these forests is also a risk to the 
ecosystem services they provide to humans.  
These crucial services, the better supply 
of which is highly correlated to biodiversity 
richness, include the maintenance of water 
supply, water purification, and supporting 
populations of pollinator species (Brockerhoff 
et al. 2017).

Fragmentation of habitat also means that 
species become more vulnerable to becoming 
roadkill (Crooks et al. 2017), in particular 
reptiles and amphibians (Selvan 2012).  Given 
that seven new species of amphibians have 
been discovered in Goa in recent years, it 

can be surmised that such a project could 
negatively impact yet unknown species, which 
would be an irreversible loss to science.  The 
threatened mammal and bird species in the 
BMWS and MNP are also susceptible to 
becoming roadkill (Selvan 2012).

The damage is not limited to fauna alone.  
Local flora become vulnerable in a more 
fragmented habitat, as invasive species 
of plant and animal make their way into 
newly disturbed forest land (Prasad 2009).  
Fragmentation also makes habitats prone to 
erosion, also contributing to extirpation of 
species (Prasad 2009).

Thus, if such a project could have significant 
implications to the long-term survivability of 
the local biodiversity (and thereby ecosystem 
services to human beings), the benefits of the 
project should also be clear and significant, 
and be put forth transparently to the general 
public. 

Rationale
According to the records of the Traffic Police 
Department of Goa, there have been 216 
accidents on the Anmod-Mollem Ghat section 
of the NH4A between 2011 and 2019, causing 
84 deaths (see appendix 1A). Now renamed 
NH748, this highway runs from Panjim in 
North Goa to Belgaum in Karnataka (National 
Highway 748 2019).  The Power Minister 
of Goa claimed that the expansion of the 
highway in the BMWS and MNP would reduce 



Zoo’s Print Vol. 35 | No. 12 5

HighlightHighlight
accidents, insinuating that 

these accidents were due to 

the narrowness of the road 

(Chandawarkar 2020).  This 

analysis was conducted to 

ascertain what proportion of 

the 216 accidents occurred 

in the 13km stretch that 

runs through the protected 

area, as well as to determine 

whether the cause of these 

accidents was related to the 

narrowness of the road or 

other issues.

Hypothesis 
Upon analysis of the 

available data, we will 

determine that the accidents 

in Mollem are largely 

unrelated to the narrowness 

of the roads, so a road 

expansion project on the 

NH4A would not be useful 

to reduce accidents.  Most 

of the accidents will also be 

determined to have occurred 

outside the BMWS and MNP 

such that a road expansion 

in the protected area of 

Mollem would be ineffective 

at curbing accidents along 

the NH4A.

Procedure
A database called Lexis 
Nexis was used to obtain the 
articles used in the analysis.  
First we searched “Bhagwan 
Mahavir (and Mahaveer) 
Wildlife Sanctuary” with 
keywords such as “dead”, 
“death”, “accident”, “fatal” 
and “vehicle crash”.  The 
same procedure was 
repeated replacing Bhagwan 
Mahavir Wildlife Sanctuary 
with Mollem National Park. 

Any articles which 
mentioned accidents 
between Belgaum and 

Fig. 1. Map of locations with number of accidents at each, as 
determined via google  maps.

Ponda/Mollem/Dudhsagar/
Anmod Ghat, were taken 
into consideration. Through 
this process, a total of 45 
articles were identified for 
our research.

Upon analysis of the articles, 
it was determined that 
only 25 of the 45 articles 
discussed specific accidents 
on the Anmod-Mollem ghat 
section of the NH4A (and 
its vicinity) that occurred 
between 2011 and 2019. 
Each article in this set was 
analyzed for the following 
eight variables:
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1. Area in which it took place.
2. Year in which the article was published.
3. Date.
4. Deaths (number of people) caused by the 
accident.
5. Injured (number of people) caused by the 
accident.
6. Description (brief) of the accident.
7. Newspaper in which the article was 
published and;
8. Cause of accident.

The analysis of this subset (termed subset A) 
was primarily drawn from the data recorded 
for variables 1, 2, 4, 5, and 8.  Google 
mapping technology was also used after the 
initial analysis to determine which of these 
accidents occurred in the BMWS and MNP.

For those locations which could not be found 
via Google Maps, people familiar with the 
area, Omkar Dharwadkar (who has worked 
in the protected area) and Mangesh Gaonkar 
(from Dhargem, a village in Mollem), were 
consulted.  In this way, the locations of 24 of 
the 25 accidents, in relation to the stretch of 
the NH4A crossing through the BMWS and 
MNP, were determined.  One article did not 
specify the location of the accident within the 
Mollem region, so it was excluded from the 
location-based analysis.

The location-based analysis also revealed 
that two of the accidents we had articles 
for took place in the BMWS and MNP, but 

not along the NH4A, so the data from those 
articles (and  accidents) was removed from 
prior and subsequent analyses.  As a result, 
Subset A was reduced to 23 articles for 
analysis (see the summary table in appendix 
1B).

Another seven of the total set of 45 
discussed the general issue of accidents 
and road problems  in Mollem and along 
the NH4A.  The qualitative and quantitative 
data in these articles was deemed useful by 
the research team, and so were analyzed 
separately from the 25 related to specific 
accidents along the Anmod-Mollem Ghat 
section of the NH4A as subset B (see the 
summary table in appendix 1C). 

The five variables drawn from subset B for 
analysis were the same as variables 1, 2, 3, 
and 7 used for subset A, as well as one new 
variable; important information that the article 
contained (with regard to its relevance to 
road accidents in Mollem).

Of the remaining 13 articles (of the original 
45), seven discussed accidents that did 
not take place along or in the vicinity of 
the Anmod-Mollem Ghat section of the 
NH4A; two involved Mollem residents, one 
involved a vehicle en route to Mollem, three 
occurred on the NH4A which runs through 
Mollem but not on the Mollem section, and 
one referenced an earlier similar accident in 
Mollem. Two others discussed accidents that 
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occurred prior to 2011.  Another one was 
related to a likely homicide in Mollem.  And, 
lastly, three articles were repeats.  All of the 
13 were therefore excluded from the analysis.

The 30 articles that ended up being analyzed 
as part of either subset A or B were primarily 
from the Times of India and Herald, but 
also included one from the Navhind Times, 
one from Diligent Media Ltd.’s Daily News 
and Analysis (DNA) and two from United 
News of India (UNI).Images of articles were 
placed in appendices to provide extra 
information.  Where applicable, the reader is 
directed to view the relevant appendice(s) for 
reference, through brackets at the end of the 
appropriate sentence.

Results
The 23 articles in subset A took place over 
an approximate seven year period, from 
January 10 2011 (when the earliest article 
was published), to 14 January 2018 (when 
the most recent article was published).  Of 
the original set of 45, no articles from 2019 
were determined to fit into subset A.

Collectively, the 23 accidents mentioned 
(representing approximately 10.65% of the 
total 216 accidents recorded on the road 
in this time frame) resulted in a total of 24 
deaths (~28.6% of the total 84) and 52 
people injured.  For 12 of these accidents the 
cause is not mentioned.

However, for the remaining 11 accidents, 
representing 12 (50%) of the deaths in the 
subset, and 40 (~76.9%) of the injuries, 10 
can be attributed to driver error. 

Six (causing five deaths and 38 injuries) cite 
speeding as the cause for these accidents 
(see appendix 2A for examples).  Another 
four (causing five deaths and one injury) cite 
the driver losing control of the vehicle (see 
appendix 2B for examples).  Finally, one 
(causing one injury) cited as the cause that a 
driver was on the wrong side of the road.

Only one of the 11 accidents (causing 
two deaths) cites lack of road space as a 
reason for the accident.  In this case, it was 
because the truck involved was making 
space for an oncoming car and fell into the 
ravine bordering that Anmod ghat road (see 
appendix 2C). 

Following this analysis, the location-based 
analysis of subset A using google maps 
was conducted, which further supported 
the hypothesis (see fig. 1 in the Procedure 
section). 

Of the 22 accidents drawn from subset A for 
which the location along the Anmod-Mollem 
ghat stretch of the NH4A was provided 
(representing 21 deaths and 47 injured), only 
five (~22.7%)  were found to have potentially 
taken place along the NH4A in the Mollem 
protected area. 
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These five accidents were responsible for 
six ( ~28.6% of the 21) deaths, and seven 
(~14.9% of the 47) injuries (see appendix 
1B). All five accidents occurred along the 
Anmod Ghat road, which extends outside of 
the protected area as well (see fig. 1 in the 
Procedure section). 

For only one of these five accidents, the one 
taking place along a ravine as mentioned 
earlier, can the cause be deemed the 
narrowness of the road.  Two of others 
can be attributed to driver error (one citing 
speeding and the other citing the driver 
losing control of the vehicle).  The causes 
for the other two were not explicitly stated in 
their articles.

The other 17 accidents (~77.3% of the 22), 
responsible for the massive majority of 
deaths and injuries (~71.4% and ~85.1%, 
respectively) were confirmed to have not 
taken place on the stretch of the NH4A in the 
protected area. 

The analysis of subset B indicated a number 
of other reasons for accidents other than 
narrowness.  An article included in Subset 
B published in October 2011 stated that the 
NH4A road widening project was necessary 
to prevent accidents such as the 50 or 60 
occurring annually at the time due to iron 
ore mining traffic (see appendix 2D).  MP 
Sardinha was cited making a similar claim in 
a Times of India article published in August 

2020. However, in addition to the data in 
subset A suggesting that road-widening 
would not impact the rate of accidents and 
that most were not in the protected area, 
another article in subset B provides further 
insight into the cause of recent mining traffic 
related accidents along this road.An article 
published in June 2020 spoke of Usgao 
locals’ concerns that ore transportation in the 
monsoon was leading to more accidents due 
to “poor visibility” coupled with spilled ore 
on the road, and truck drivers “dangerously” 
overtaking two-wheelers on the slippery 
roads putting the lives of riders “at risk” (see 
appendix 2D).  

Of the remaining four articles in subset B, 
two others that were published in 2019 and 
2020 provide further evidence that other 
issues with the roads contributed to the 
accidents in the region.  One points out the 
major pothole issue on the Mollem to Vasco 
road, with patchwork not even having begun 
as of September 2019.  The other discusses 
how locals have noticed that speeding 
vehicles have resulted in accidents on NH4A.  
However, it should be noted that the locals 
requested a road expansion in the belief that 
such a project would solve the issue. Of the 
last two articles in the subset, one cited Chief 
Minister Sawant’s claim in February that the 
NH4A widening project would be completed 
in a year, and the other pointed out that the 
project would “result in habitat loss and 
impact wildlife.” 
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Discussion
The results of the analysis based on cause of 
accidents showed that, of the 11 accidents 
included in the analysis, only one could be 
attributed to the narrowness of the road.  
This seems to support the hypothesis, as the 
logical conclusion of these results is that a 
road expansion would not have prevented 
the vast majority (~91.7%) of the accidents 
we analyzed based on the causes mentioned 
in their articles.  The location-based analysis 
indicates a similar conclusion, given that only 
a small minority of the accidents we analyzed 
(five of the 22, or ~22.7%) potentially took 
place in the protected area, with only one of 
those clearly attributable to road narrowness.

It should be noted that even the articles for 
the five accidents which potentially took 
place in the protected area, all of which were 
on the Anmod Ghat road, did not specify 

which point on the Anmod Ghat road they 
took place.  Given that that stretch of road 
extends outside of the protected area as 
well, it is possible that some or all of these 
accidents did not take place in the protected 
area either. 

From the above analyses, it seems the road 
widening project on the NH4A in the Mollem 
protected area would not be effective at 
curbing the rates of accidents, and accident-
related deaths and injuries along this road, 
or even target the area responsible for most 
incidents.  Therefore, all the available data 
from subset A supports the hypothesis.

The results of the analysis of subset B also 
support the hypothesis.  Of the reasons 
for accidents mentioned, such as iron ore 
transportation issues in monsoon, potholes 
and speeding, none would be solved or even 
mitigated by a road expansion.

In fact, in the article in which 
locals complained about iron 
ore transportation, it was also 
mentioned that several fatal 
accidents were caused by 
mining traffic in earlier years 
as well, but those were not 
monsoon-related.  The article 
did not cite the reasons for 
those previous accidents.
While we must admit that one 
of the articles cited Usgao 

Dead green vine snake that sadly became roadkill due 
to passing cars. This was on the 13km section of the 
NH4A in the Bhagwan Mahavir Wildlife Sanctuary and 
Mollem National Park. ©Omkar Dharwadkar. 
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locals requesting an expansion of the 
NH4A, it is important to mention they did 
so because they believed it would curb 
the consequences of speeding.  Evidence 
indicates this would not be effective, and 
in fact the contrary is often true i.e. wider 
roads are often correlated to higher rates of 
speeding (Noland 2003) (as will be discussed 
further in the conclusion).

However, the 23 accidents we have data 
for are only approximately 10.65% of the 
reported 216 accidents that occurred along 
the Anmod-Mollem section of the road 
between 2011 and 2019.  And for 12 of 
those, we do not know the cause of the 
accidents (though at least eight of the 12 
did not take place on the section of the 
NH4A in the protected area).  These limits 
of our sample also limit the potential for 
extrapolation of our results, indicating a need 
for further research.

Conclusion
The results of our analysis of the quantitative 
and qualitative data from the articles in 
subsets A and B show that, judging from 
the available data, there is no evidence to 
support the idea that a road widening project 
on the NH4A would reduce accidents in 
the region. That said, our analysis is only a 
starting point to provide information on all 
the accidents that occurred from 2011 to 
2019 on the Anmod-Mollem ghat section of 
the NH4A.  We were limited to using as our 

sample the accidents reported on by the 
media, as the Public Works Department (the 
user agency) has no detailed information 
about these accidents publicly available. 

There is a need for future research, as 
mentioned earlier.  There is also a need for 
the government itself to release important 
information to facilitate such research 
before advancing these projects, and to 
demonstrate the reasoning behind them.

However, all available data supports the 
hypothesis, i.e., supports the conclusion that 
a road widening project on the NH4A in the 
Mollem protected area would not reduce 
accidents.  There is no available data that 
does not support the hypothesis. In fact, 
given the evident issue of speeding that has 
been causing accidents, a road expansion 
could worsen the problem.  A study by the 
Sam Higginbottom Institute of Agriculture, 
Technology and Sciences at Allahabad 
determined that the main cause of road 
accidents in India is speeding (Singh et al. 
2015). 

At least in the USA, wider lanes have been 
correlated to greater speeding and increased 
accidents, according to a study from Rutgers 
University (Noland 2003).  The study puts 
forward that when there are wider lanes, 
“drivers may feel safer and reduce cautionary 
behaviour” leading to the increased rates of 
accidents seen on wider roads in America.  It 
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was also posited that expanded roads led to 
up to an extra 900 accident-related fatalities 
per year in the USA (Noland 2003).

It is outside the scope of our research to 
propose any road related policy.  But given 
that the project would cause significant 
ecological damage and risk the long-term 
survivability of numerous endemic and 
endangered species, and is based on an at 
best questionable claim, we must advise 
that it be put on hold at least until conclusive 
research proves its efficacy. 

We must also advise that due diligence in 
procedure could be followed, such as in the 
case of the stretch of the NH4A in Karnataka. 
In Karnataka, the road passing through Kali 
Tiger Reserve is not being expanded, and 
that reserve is contiguous with the BMWS 
and MNP.

One possible alternative approach we 
recommend is for the state government 
to send representatives to the Ministry of 
Environment, Forests and Climate Change 
to re-evaluate these projects.  They could 
also ask the Goa Forest Department to get 
the user agencies to rework their present 
proposals to put forth a working model (with 
livelihood and ecological tourism data) to 
show why an existing wide double road with 
7m carriage needs to be made into a broader 
highway within a 13km segment of Goa’s 
largest protected area.

There is also no data recorded on the 
intensity and volume of traffic through this 
protected area yet, which would be essential 
for proving the necessity (or lack thereof) of 
the NH4A expansion project in the protected 
area.  Furthermore, the environmental 
impact assessment granted to the project 
has some serious issues, as identified by a 
detailed project report submitted by more 
than 30 scientists to the Central Empowered 
Committee of the Supreme Court (Punjabi et 
al. in press). 

This report pointed out several problematic 
scientific statements in the Road EIA.  For 
example, the EIA states that the road 
expansion will not affect faunal species, 
instead suggesting that species “may 
increase in number because of the road 
structures as the project will not obstruct 
their movement but rather can create new 
habitats for them” (Arvee Associates 2018).

As discussed in the Background of the 
biodiversity of the Bhagwan Mahavir 
Wildlife Sanctuary and Mollem National 
Park and the potential impact of a road 
widening project section of the paper, 
habitat fragmentation due to roads, which 
would become a worse issue with an 
expansion, is a major problem with severe 
impacts on the survivability of faunal species.  
There are also other concerns, as mentioned 
in the same section.  We were unable to find 
a scientific basis for that statement in the EIA. 
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Appendix 1. Data Tables used for Analysis.

Appendix 1A. Traffic Police Report on Accidents on Anmod-Mollem Ghat section of NH4A from 2011-
19.

Image 1. Number of accidents per year on Anmod-Mollem Ghat section of the road per gradation of 
seriousness.
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Image 3. Subsection with the five accidents that potentially took place in the protected area — all on 
the Anmod Ghat road, which extends outside of the protected area as well.

Appendix 1C. Subset B summary table.

Image 4. Each article of subset B with each of the five variables recorded.
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Appendix 2. Images of articles for examples and reference.

Appendix 2A. Speeding accidents.

Image 5. 2 killed as speeding mining truck hit car (TOI, October 18 2011).
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Image 6. Speeding truck kills pedestrian (TOI, August 30 2012).
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Appendix 2B. Accident due to losing control of vehicle.

Image 7. Bus drivers loses control of vehicle and hits bike, causing death of rider (TOI, August 10, 
2015).
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Image 8. Truck driver loses control of vehicle, he and passenger jump out but are crushed as truck 
falls (TOI, September 20 2011).
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Appendix 2C. Accident related to road-narrowness.

Image 9. Truck moved to make way for other vehicle and fell into ravine (pg.1, TOI, January 10 2011).
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Image 10. Truck moved to make way for other vehicle and fell into ravine (pg.2, TOI, January 10 2011).
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Appendix 2D. Locals fear mining will cause accidents.

Image 11. Mining during monsoon causes accidents, locals say (pg.1, Herald, June 18 2020).



Zoo’s Print Vol. 35 | No. 12 24

HighlightHighlight

Image 12. Mining during monsoon causes accidents, locals say (pg.2, Herald, June 18 2020).
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Interesting foraging behaviour of Crab Plover in 
Manali Island, Gulf of Mannar, India

The Crab Plover Dromas 
ardeola, the only member of 
the family Dromadidae, is an 
elegant and unmistakable 
species with the restricted 
range extension recorded 
from limited sites in India. 
Ali & Ripley (1983) mentioned 
that in India it winters in small 
numbers on the western 
coast and peninsular India.  
On the western coast, the 
beaches and the islands 
of the Gulf of Kutch and 
Saurashtra coasts are the 
most favoured haunts of this 
species, where it occurs in a 
few thousands.  

On the eastern coast, it is 
presently seen only in Manali 
and Hare islands.  The 
foraging observations were 
done during the coastal bird 
monitoring study done during 
the years 2018 and 2019 on 
the island of Manali in the 
Gulf of Mannar Biosphere 
Reserve.

The Crab Plovers look more 
like plovers but have very 
long grey legs and a strong 
heavy black bill similar to a 

tern.  Its black-and-white 
plumage and long-necked 
upright posture with a heavy 
bill make it distinctive and 
unmistakable.  Its bill is 
unique among waders and 
specialized for eating crabs 

(Hayman 1986). I found 
some interesting foraging 
behaviour of these birds 
during our recent field site 
visits.  Crab Plovers forage 
using a distinct walk-stop-look 
method, obviously using their 

Crab Plover flight.

Feeding on elevated mudflats and in pools.
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Crab Plover maintaining distance while foraging.

Crab Plover flocks.

eyes to locate prey in the low 
tides in the intertidal zones of 
the Manali island.  Foraging 
occurred in a small pool of 
water either on the edges 
or inside the pool where the 
depth was less.  The birds 
also ran to the higher sand flat 
parts between the pools and 
continued foraging for some 

time.  The birds kept a distance 
between themselves (Soni & 
Bhuva 2007).  During stops, 
the Crab Plover turned 
its head and looked for 
potential prey in the near 
vicinity.  Prey was located 
by eye; however, during the 
observations, it was noted that 
whilst hunting in a pool a bird 

regularly dipped its slightly 
open bill into the water.  This 
action was repeatedly done 
and is similar to that found 
in many Calidris species 
(Swennan et al. 1987).

The prey was collected by 
chasing the bird while feeding 
and the leftovers were 
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Crab species from Manali Island - Gulf of Mannar.

Macropthalmus sp.

Portunus pelagicus.

Uca annulipes.

identified.  The smaller crabs 
were grabbed with the bill 
and swallowed whole, while 
larger crabs were stabbed 
with the bill, dismembered, 
and eaten.  The foraging  
Crab Plover was seen moving 
around the prey in a circle 
with its head and neck facing 
the prey.  The legs were 
rapidly lifted from the water 
and the bill simultaneously 
stabbing at the prey.  When 
the prey was seized it was 
lifted immediately taken from 
the pool onto a higher area 
while being held by the legs.  
It was shaken and dropped, 
the legs being pulled or 
shaken off.  The legs were 
always eaten first, then the 
body was eaten as a whole 
or broken up, by placing it 
on the sand and stabbing 
the underside.  This method 
was always adopted for larger 
crabs.  The prey species 
included crabs (Thalamita 
crenata, Macrophthalamus 
depressus, and mostly 
juveniles of Portunus 
portunus & Fiddler Crab Uca 
spp.), common burrowing 
crab Macrophthalamus 
parvimanus, and M. 
telescopicus (Penny 1971; 
Balachandran 1990).
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A preliminary study on avifauna of three sacred 
groves of Radhanagri Tehsil, Maharashtra, India

Birds are one of the important 
species in animal groups and 
are ecologically extremely 
different and occupy a wide 
range of habitats.  Literature 
reports that scared groves 
are excellent and protective 
site for all diverse groups 
of birds species (Deb et al. 
1997; Jyothi & Nameer 2015). 

In India, sacred groves are 
remarkably spread with 
around 13,720 sacred 
groves distributed through 
19 States (Malhotra et 
al. 2001).  Maharashtra 
State has recorded total 
of 2,820 sacred groves by 
Gadgil & Vartak (1975) and 
Deshmukh (1999).  According 
to Gadgil & Vartak (1975) 
this vegetation patches are 
preserved for deity instead 
of law or act imposed by 
government for the protection 
of forest.  Communities 
believe that harming or 
destructing the flora and 
fauna of sacred groves leads 
to the wrath of the deity.  
Sacred groves are locally 
called ‘Devrai’ in Marathi and 
they are named according 

Image 1. Satellite map showing three sacred groves of Radhanagari 
Tehsil, Kolhapur, Maharashtra.

to the god being worshiped.  
Presently, such diverse and 
biological heritage sites are 
least concern by researcher 
and these habitats are 
successively under stress of 
various detrimental human 
activities like increasing 
human interference, harming 
flora & fauna, and other 
developmental activities in 
sacred groves.  

Human activities are relatively 
responsible for degrading 
the ecological quality of 
sacred groves.  Hence, such 
biological heritage habitats 
are needed to evaluate the 
ecological condition using 
comprehensive study of 

avifauna which is one of 
ecological indicator species. 
The present study was 
conducted at three sacred 
groves of Radhanagri 
Tehsil, Kolhapur District, 
Maharashtra, viz, Lingoba 
(16.362500N & 74.036110E), 
Gomata (16.357780N & 
74.043610E) and Wakighol 
(16.288610N & 74.009440E) 
(Image 1).  

Geographically, Lingoba 
sacred grove measured 
about 0.607ha, Gomata 
sacred grove is about 
0.405ha while comparatively 
Wakighol Sacred Grove was 
larger than rest of them, it is 
measured around 1.092ha.  
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These sacred groves were 
named on the basis of deity 
being worshiped locally.  The 
Lingoba and Gomata sacred 
groves of Aini Village are 
well known for gods Lingoba 
and Gomata while Wakighol 
Sacred Grove of Wakighol 
Village is famous for lord 
Wakoba (Image 2 a-c). 

The birds were observed 
using binocular (10X5) and 
photographed (with Canon 
camera of 45X (Model-SX430 
IS) and identified with the 
field guide of Ali (2002). 

Present study was conducted 
from September 2018 to 
April 2019 to study the 
species composition and 
feeding habit by using 
point count method in three 

sacred groves.  In each 

sacred grove, the survey 

was conducted between 

07.00–10.00 h and after noon 

from 15.00 h to 17.00 h for 
observation and identification 
(using field guide of Ali 2002) 
of avifauna.

The birds are grouped under 
two categories namely R—
Resident, M—Migrants 
depending on their timing 
and duration of occurrence 
(Ali 2002).  The abundance 
status of birds are categorise 
into four groups, HA—Highly 
abundance (observed in 
all visits), A—Abundance 
(observed 5–6 times), M—
Moderate (observed 3–4 
times), L—Lesser (observed 

Image 2. Sacred groves of study area.

Image 3. Anthropogenic activities in and around sacred groves.
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only once).  We have 
performed total of eight 
visits during the study period 
(September 2018–April 2019).  
Bird species were also 
assigned to a feeding guild 
following Salim Ali (2002), 
such as GV—granivorous, 
IV—insectivorous, CV—
carnivorous, FV—frugivorous, 
OV—omnivorous, and PV—
piscivorous. 

A total of 108 bird species 
were observed belonging 
to 46 families and 16 
orders (Tables 1).  The 
order Passeriformes is 
dominated the list with 
60 species, followed by 
Falconiformes with seven 
species and single species 
was recorded from order 
Upupiformes, Apodiformes, 

and Gruiformes, respectively 
(Figure 1). 

Among the 108 species 
recorded, 87.03% (94 
species) were resident and 
12.96% (14 species) were 
migratory (Figure 2).  On 
the basis of the frequency 

Fig. 1. Order wise distribution of birds in sacred groves.

Fig. 2. Status of birds in sacred groves.

of occurrence of each bird 
species abundance, we 
calculated that 34 (31.48%) 
species were abundant 
followed by 31 (28.70%) 
moderate, 22 (20.37 %) 
highly abundant, and 21 
(19.44%) lesser abundant 
respectively (Figure 3).  

The data on feeding nature 
of bird species of scared 
groves were indicate that, the 
insectivorous and frugivorous 
birds were more positively 
associated with sacred 
grove than omnivorous, 
granivorous, carnivorous, and 
piscivorous (Figure 4). 

Pradhan et al (2016) 
documented a total of 28 bird 
species from sacred groves 
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of Odisha, according to the 
birds’ feeding habit they 
reported more insectivorous 
bird species from the study 
area.  In tropical region, 
the insectivorous birds are 
dominant group (Harisha & 
Hosetti 2009).  Katherina 
et al. (2019) also worked 
on different feeding guilds 
on their primary feeding 
behaviour from sacred groves 
of Afrotropical savanna. 

Fig. 3. Abundance of birds in sacred groves.

Fig. 4. Feeding nature of birds in sacred groves.
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The butterfly diversity is one of the 
indicators for monitoring health of the 
ecosystem.  As the butterflies are very 
sensitive to the changing environment, this 
makes them a subject of interest among 
the scientific community and researchers 
to study their relationship with the 
environment.  There are several studies and 
the historical records (de RhePhilipe1931; 
Wynter-Blyth 1941–1947) and numerous 
recent publications on butterflies diversity 
and distribution in the Himalayan region 
(Kumar & Juneja 1977; Saini et al. 2009; 
Singh & Banya 2013; Chandel et al. 2014; 
Sharma & Sharma 2017; Sodhi et al. 2017; 
Kunte et al. 2020).
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First record of the Common Tinsel from First record of the Common Tinsel from 
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The Himalayan region is characterized 
by the unique geobotanical landscape 
that inhabits rich biological diversity.  The 
mountainous habitat provides a wide scope 
for the ecological study of the butterfly 
species.  The present record of the butterfly 
species is the part of long term monitoring 
of butterfly diversity in the surrounding hills 
of the Balh Valley, Himachal Pradesh, India. 
The valley is characterized by a flat area 
extending from Gutkar (near Mandi City) 
to Sundernagar, surrounded by a hilly area 
with moderate topography (Fig. 1).  The 
region is characterized by sub-temperate, 
sub-humid mid-hill agro-climatic 
conditions.

Image 1. Underside of the Catapaecilma major Druce, 1895 from surrounding hilly terrain of Balh 
Valley, Himachal Pradesh, India (©Jitender Kumar).
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The hills are dissected by the perennial or 
seasonal drainage system, which carries 
the sediment to the lowland area.  The 
flat area is either extensively cultivated 
or facing enormous modernization that is 
even spreading to the fringes of mountain 
ranges.  So, the surrounding hilly region 
was extensively studied to check the 
butterfly diversity.  The Common Tinsel 
Butterfly Catapaecilma major Druce, 1895 
was noticed in the Balh Valley, Himachal 
Pradesh, India.  This is the first records of 
the butterfly in the hilly state, which was 
recorded earlier in eastern, western India 
and some recent sighting from the hilly 
state of Uttarakhand (Fig. 2).

This butterfly species was noticed many 
times in the month of July 2020 near 
Ner Chowk.  The available literature was 
studied including the online resources, and 

the species has no record in the past.  The 
study area is also characterized by diverse 
vegetation including; Terminalia chebula, 
Terminalia bellirica, Berberis asiatica, 
Carissa congesta, Pistacia integerrima 
and Tinospora cordifolia.  The butterfly 
mainly wanders on the top canopy where 
Terminalia sp. can be the host plant.

The present record of Catapaecilma major 
Druce, 1895 Common Tinsel in Himachal 
Pradesh shows the distribution of the 
butterfly species is slightly towards the 
northern side.  The successive encounter 
of this species in the area confirms the 
existence of the butterfly species in 
Himachal Pradesh, India.

Fig. 1. Map showing location of study sites with 
respect to India.

Fig. 2. Map showing distribution of Catapaecilma 
major Common Tinsel in India (adapted from 
Kunte 2020).
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