
1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project title  : CONSERVATION OF OTTER HABITATS THROUGH STAKEHOLDER 
PARTICIPATION 

Project ID                      : 03190314 
 
Host country  : India 
Site location  : Goa (Latitude 15.466, Longitude 74.028) 
Dates in the field : July 2014 ς May 2015 
 
Names of any institutions involved in organizing the project: Wild Otters, Mhadei 

Research Center, WCS ς India 
 
Overall Aim : Favorable conservation status of otters is secured in Goa 
 
Authors : Atul Arun Sinai Borker 

Adithi Muralidhar 
Bhavna Menon 
Shreecharan Desai 

   
Permanent address : H. No. 887/13, Kamat Nagar, Porvorim-socorro, Bardez, Goa - 

403501, India  
Email   : atul@wildotters.com     
Website  : www.wildotters.com 
 
Date   : 12th July 2016 
 

FINAL REPORT 



2 

 

TABLE OF CONTENTS 
 
 
 

Acknowledgements       3 

Summary        4 

Introduction        5 

Project Members       7 

Aims and Objectives       9 

Methodology        10 

Outputs and Results       13-26 

1. Otter surveys       12 

2. Threats to otters      16 

3. Public awareness      25 

4. Policy        28   

Achievements and Impacts      29 

Conclusion        36 

Problems encountered and lessons learnt    37 

In the Future        39 

Appendices        40 

Bibliography        65 

Address list and web links      67 

Distribution list       67 

  



3 

 

ACKNOWLEDMENTS 
 
We would like to thank Conservation Leadership Program for funding the project. 
 
We would like to thank Mhadei Research Center, Wildlife Conservation Society ς India, The 
Gerry Martin Project and the Goa Forest Department for their support during the project. 
 
We would like to thank Nirmal Kulkarni, Dr. Vidya Athreya, Dr. Ajit Kumar, Dipani Sutaria, 
Abhishek Gopal, Hannah Krupa, Adithi Muralidhar, Sricharan Desai, Bhavna Menon, Girish 
Punjabi, Jessica Luis, Anushka Rege, Prakash Salelkar, Gerry Martin, Chandini Chhabra, Sumanth 
Madhav, Mohan, t//C wƛŎƘŀǊŘ 5ΩǎƻǳȊŀ όLC{ύΣ {Ƙŀǎhikiran Hegde, Andrew Underwood, N. D. 
Naik, Leela Roy, Shweta S. B., Sindhura S. B., Kimberly Lopes, Kedar Marathe, Gayatri Desai, 
Vasudha Desai, Marta Gomez, Robyn Dalzen, Stuart Paterson, Kiragu Mwangi, Christina Imrich, 
Iain Dickson, Julie Lewis, Matrin Fowlie, Maureen Ryan, Christine Ageton, Martin Davis, Nalini 
Mohan, Peter Luis, and the fishermen and villagers from otter habitats for their contributions to 
the project. 
  



4 

 

SUMMARY 

 

The project contributes to secure favorable conservation status for otters in Goa. The key 
objectives of this project were to: 1) establish baseline data on otter occupancy and distribution; 
2) identify potential threats faced by otters; 3) create public awareness on otters and 4) 
disseminate data on otter distribution and potential threats to policy makers. 

Key results achieved are: 1) Otter occupancy is 75.38%, distribution mapped; 2) 494 otter videos 
recorded on camera traps; 3) Seven probable threats faced by otters documented; 4) Four 
media articles published about otters in Goa; 5) Forest department officials (policy makers) now 
have increased awareness on otters; and 6) Paper published in Small Carnivore Conservation 
Journal on the presence of Asian Small-clawed Otter in Goa. 

 

Impacts created- 1) Conservation support for otters in Goa is created; 2) Our work is 
acknowledged nationally and internationally; 3) Follow up research on otters has already 
commenced 4) Wild Otters was founded www.wildotters.com; 5) Twelve interns/volunteers 
trained on otter ecology and field survey techniques; 6) Fifty two (52) fishermen and 192 
villagers are now aware about importance of otters; 7) Over 1100 students are now familiar with 
otters 

 

Unseasonal rainfall impacted field surveys. Two camera-traps were stolen; one was damaged. 
Some grids were inaccessible. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 1: A Smooth-coated otter in its habitat  
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INTRODUCTION 
 
Conservation value of the project 
Our project is the first large-scale scientific study on otters in Goa. There was no data available 
on their presence, distribution and threats faced. Our project work addressed this data 
deficiency and has provided clarity on their conservation needs and threats faced by otters in 
Goa. 
 
A large study area (with 873 km of perennial river length) was selected by the team. Successful 
execution of this project has created a strong foundation for long term otter conservation in the 
state of Goa. Research and documentation that was a consequence of this project has 
contributed to otter conservation nationally and internationally. 
 
Smooth-coated Otters (Lutrogale perspicillata) and Asian Small-clawed Otters (Aonyx cinereus) 
are classified as Vulnerable on the IUCN Red List. Informal interviews with locals indicated otter 
sightings in Goa have declined rapidly over the last 10 years. Sand and iron ore mining, fishing 
and landscape modification were possible reasons for habitat loss and degradation. A dearth of 
scientific studies on otters in Goa has possibly led to no conservation actions being taken in this 
regard.  Policy makers had no data on otter presence and threats. 
 
Through this scientifically executed project, we have collected data on otter presence, 
distribution and threats. Project findings were disseminated among relevant stakeholders. 

 
 
Project site background and conservation significance 
Goa is a small state in the west of India. Otter populations in Goa are distributed across the 
state. Most of the eastern part of Goa comes under Western Ghats (a global biodiversity 
hotspot); the western part of Goa which frequented by tourists have otter habitats overlapping 
with human dominated landscapes. 
Goa has an area of 3702sq. km. with rivers spread across the state (total river length of 873 km). 
These rivers are home to Smooth-coated and Asian Small-clawed otters. 
 
Key partners and their role  
Goa Forest Department gave the necessary permissions for access and camera trapping inside 
protected areas. 
Mhadei Research Center contributed with infrastructure and logistical support. 
Scientists from Wildlife Conservation Society ς India helped with their expertise and guided our 
team. 
We collaborated with Study and Awareness of Wildlife and Environment (SAWE) for conducting 
educational and outreach activities.  
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Fig 1: Map of the field site   
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AIMS AND OBJECTIVES 
 
Aim 
Our project was planned and executed to contribute to the overall goal of securing favorable 
conservation status for otters in Goa. The purpose of this project was to empower otter 
conservation efforts by addressing the data deficiency of otter distribution and threats, 
providing this data to relevant stakeholders; and generating support at the community and the 
policy level. 
 
Project objectives 

1. To establish baseline data on otter occupancy, distribution and habitat preference 
2. Identify potential threats to otters 
3. Create public awareness about otters 
4. Disseminate relevant data to policy makers 

 
Adaptations 
There were no major adaptations or changes to the original project statement. Minor 
adaptations were made by the team to counter unseasonal rainfall and camera trap theft; 
details of which are provided in the άproblems encountered and lessons learnedέ section.  

Image 2: A prospering family of Smooth-coated Otters photographed during field surveys  
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METHODOLOGY 
 
Field Methods 
Field surveys were carried out under occupancy sampling framework to find the distribution and 
habitat preferences of Smooth-coated otter and Asian small-clawed otter. Rivers/streams across 
Goa (potential otter habitats) were digitized using Google Earth and QGIS software. Nine sq. km. 
grids, larger than otter home range (Karanth et al. 2011), were placed on the river segments 
across Goa. Shapes of the grids vary as per the river geometry. 93 grids covered all rivers within 
the field site. Seven spatially separated 200m transects (replicates) were placed within each 
grid. 

 

 
 

Fig 2: Grids overlaid on river segments in Goa; green cover on the right indicates the protected areas. 
 
Sampling was carried out from January to May 2015; as detection probability of otter signs is 
high in the drier months (Prakash et al., 2012; Fusillo, Marcelli & Boitani, 2007). Sampling 
without replacement was carried out assuming a closed population (Mackenzie 2006; 
Mackenzie et al., 2002). Seven surveys were conducted within each grid with each replicate 
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being surveyed once. During the field surveys, we recorded otter signs like fresh/old spraints 
(Mason & Macdonald, 1987), latrine sites, feeding sites, grooming sites, paw prints and dens. 
Otter sightings were recorded separately. Otter signs and/or sightings were considered as an 
evidence of habitat use. Density of otter signs was used as an indicator to determine the 
intensity of habitat use. Garmin GPS devices were used to mark latitude, longitude and altitude 
of any otter sign and/or sighting. 
 
Opportunistic camera trapping (Bushnell HD camera traps) was used to document otter activity 
pattern, group size, frequency of habitat use and for species identification.  DSLR camera was 
used to get photographic evidences of otters. Direct sightings and photographs were used for 
species identification.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Image 3: One of the most promising Smooth-coated Otter den found during the transect surveys. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 4: Otter signs ς paw print, grooming site and spraint  
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Analysis 
Simple Single Season occupancy model was used for this study (MacKenzie et al., 2006). Site 
specific covariates considered in the sampling model were: protected area status; fishing 
activity; iron ore mining activity; sand mining activity; number of check dams; river characteristic 
- fresh water or brackish water; and presence of mangrove forest. Sample specific covariates 
considered in the sampling model were: river characteristics ς main river, creek, bandh (mud 
embankments frequently used by Smooth-coated otters); river bank characteristics ς farmland 
presence, rocky, sandy; altitude; stream depth; and solid waste presence. Presence and R 
software were used to analyze and interpret the sampling data (Hines 2006; 2013). 
 
Threats identification 
Threats faced by otters were identified during field surveys and digitally mapped using QGis. 
Sand mining impact on Smooth-coated otter and Asian small-clawed otter was studied 
separately.  
 
Community engagement 
Awareness programs for fishermen were conducted on individual basis or in a small group to 
ensure that personal attention was given to each fisherman. Otter T-shirts and stickers were 
given to fishermen to reduce animosity towards otters. Otter footages were shown to villagers 
from otter habitats explaining importance of otter presence. Further, outreach programs were 
conducted in schools and awareness was also created through social media networking. 
 
Forest department engagement 
Posters and stickers were shared with forest department officials along with presentations on 
otters. Project findings were shared with the policy makers via reports, infographics and posters. 
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OUTPUTS AND RESULTS 
 
1. Otter Surveys: Baseline data on otter occupancy, distribution and habitat preference is 
established 

 
Estimated proportion of river length occupied by otters based on all signs was 75.38 percent and 
44.62 percent based on recent signs. Signs less than a week old were considered recent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3: Distribution of Smooth-coated and Asian Small-clawed otter in Goa 
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In Goa, Asian Small-clawed otters preferred rocky forest streams having depth of 0.2 to 0.4 
meters. 
 

 
Fig 4: Distribution of Asian Small-clawed otter signs across various stream depths 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 5: Altitude distribution of Asian Small-clawed otter signs 
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Image 5: Undisturbed shallow forest streams are ideal habitat for Asian Small-clawed Otter 
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Majority of Smooth-coated otter signs were found in mangroves below the altitude of 25 meters 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6: Distribution of smooth coated otters across varying altitudes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Image 6: Mangrove forests provide the necessary cover and security to Smooth-coated Otters 
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2. Threats to otters: Potential threats faced by otters are known 
 
1. Habitat loss  

Construction along riverbanks causes habitat loss for otters. Concrete retaining walls 
constructed along the river banks in Goa have impacted Smooth-coated otters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 7: Retaining wall construction affects several micro habitat parameters 
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2. Check Dams 

 

Check dams with concrete 
retaining walls impact otter 
habitats negatively; causing 
habitat fragmentation and loss.  
Presence of check dams showed 
negative correlation of ς 0.513 
to otter presence. 

 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 7: Correlation between otter signs and check dams 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 8: Check dam along with concrete retaining walls which fragment otter habitat 
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Fig 8: Distribution of check dams in Goa 
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3. Iron ore mining 
 
Areas impacted by iron ore mining were mapped. 

 
 
 
 

Fig 9: Areas impacted by Iron ore mining in Goa 
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4. Sand mining 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image 9: Sand mining activity destroys forest streams causing loss of potential otter habitat 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 10: Sand mining in the Mandovi river, Goa  
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Sand mining causes habitat deterioration. Asian Small-clawed otter habitats are more vulnerable 
to sand mining compared to Smooth-coated otters. Below is the distribution of the sand mining 
impacted areas. 
 

 
Fig 10: Areas impacted by sand mining in Goa 
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5. Fishing and retaliatory killing 
 

One instance of retaliatory killing documented, information about two others came to light from 
informal discussions with fishermen. One otter died after being caught in the fishing net. These 
events are found to be rare.  
 
Fishing areas showed a positive correlation of 0.445 with otter presence indicating that these 
areas may be a food-rich zone for otters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 11: Plot of Fishing Intensity v/s Otter signs 
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Image 11: A Smooth-coated Otter killed by fishermen in retaliation 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 12: Left - Fishing net pieces found inside Smooth-coated Otter spraint. Right - Cuts on a 

Smooth-coated OtterΩǎ face caused by feeding from nylon gill nets used by fishermen. 
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6. Poaching  
Poaching was a threat in the past, but may not be considered as a primary threat now. No 
recent poaching evidences. In 2015, three poachers were caught by the forest department 
before they attempted to catch otters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 13: Poachers with their snares 

 
7. Waste dumped in rivers 

Waste dumped in rivers affect water quality and could consequently affect prey availability for 
otters.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 14: Solid waste seen in the streams 

Image by Omkar Naik 
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3. Public awareness: Public awareness to care for otter presence and survival is generated 
 
Importance of otters was explained to 52 fishermen; outreach sessions on otters were 
conducted for 192 villagers. 
 
Fishermen change perspective towards otters 
Fishermen are unhappy with otter presence; our team spent time with them understanding 
their concerns and explained importance of otters. We gave each fishermen dedicated 
attention. We engaged with one to three fishermen at a time. This had a positive impact as they 
felt valued and cared for. Fishermen were happy to receive otter postcards and otter T-shirts; 
this built appreciation among fishermen towards otters thereby reducing animosity between 
otters and fishermen. Our strategy of giving dedicated attention was effective as we could 
observe the change in perspective of the fishermen towards otters as our project unfolded. 
These fishermen ŘƻƴΩǘ look at otters as pests anymore. Goa has very large fishing community; 
within the limited timeframe we were only able to cover a small percentage of the fishermen. 
More follow up work would be needed to build on the success of this work. 
 
Villagers appreciate otter presence 
Many villagers were unaware of otter presence in their villages. Villagers, who knew about 
otters, did not care about their existence. During our programs we showed pictures and videos 
of otters recorded by our team from their villages. We explained the importance of otters and 
interesting facts about these fascinating animals. We could see the attitude shift during the 
course of the program. Most villagers now have positive outlook towards otters, some are now 
proud of having otters around. As majority of Smooth-coated otters are found outside protected 
area we are looking forward to continue our work in more villages. 
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Image 15: Left - A selfie with the fishermen after explaining him the importance of otters. Right ς 
Otter T-shirts and stickers distributed among fishermen to increase awareness, reduce animosity and 

build appreciation. Bottom ς A fisherman appreciating an otter image 
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Children getting to know otters 
Presentations were given in 12 schools engaging with over 1100 students. 
Our team conducted presentations for children on otters. Most of them got to know about 
otters for the first time. The presentations were followed by role play activities where kids acted 
like otters. Otter stickers were distributed among the kids. The events were planned to ensure 
that kids have fun while learning. It was a unique experience for the children which most of 
them will remember for a long time.   
 
 
Otter conservation support through public awareness 
Before our project people knew very little about otter presence in Goa. Now otter presence in 
Goa is internationally known. Through social media networking, media publications and our 
website we have reached out to a large number of people across the globe. This has helped in 
creating otter conservation support in Goa. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 16: Presentations involved interaction with over 1100 students. Otter stickers distributed; kids 
reenacted otters seen on camera trap videos 
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4. Policy: Policy makers have increased awareness on otters with data available on otter 
distribution and potential threats 

 
Forest department officials of the concerned sanctuaries were kept in the loop throughout the 
course of the project. Project findings were made available to policy makers via reports, 
infographics and posters. 
 
Forest department empowered to address threats 
Forest department had no data one otter distribution and threats. Despite being the authority 
responsible to take otter conservation actions; the data deficiency made them handicap to 
address potential threats faced by otters. Our report is the first report on otters in Goa. With the 
necessary data now available on threats faced by otters; the forest department can now take 
legal actions to address threats faced by otters. Our work has created a lot of awareness among 
the forest department staff about otter presence in Goa. Before our work the Goa Forest 
Department was not aware about presence of Asian Small-clawed otter in Goa. Now they are 
looking forward to address the threats faced.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 17: Otter family poster ǿƛƭƭ ōŜ Ǉǳǘ ƛƴ ǘƘŜ CƻǊŜǎǘ hŦŦƛŎŜǊΩǎ ƻŦŦƛŎŜ ƛƴ bŜǘǊŀǾŀƭƛ ²ƛƭŘƭƛŦŜ {ŀƴŎǘǳŀǊy to 
bring this elusive mammal to the spotlight. 
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ACHIEVEMENTS AND IMPACTS 
 
Otter distribution and conservation priority areas 
 
We successfully mapped the distribution of Smooth-coated and Asian Small-clawed otters in 
Goa. We have also mapped conservation priority areas giving clarity on where the conservation 
action needs to be focused. 
 
Below are theareas of promising otter presence which should be the focal point of conservation 
actions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig 12: Conservation focus areas 
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Field Surveys 
402 otter signs were recorded during field surveys; of which 122 belonged to Asian Small-clawed 
Otter and 280 belonged to Smooth-coated Otter.   
 
Camera trapping and in-situ photography 
13 Smooth-coated Otters and 6 Asian Small-clawed Otter families were recorded on camera 
traps (494 videos of otter behavior). 417 high quality otter photos now available for outreach. It 
is one of the highest levels of digital documentation done on otters across the globe. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 18: Video snapshot of Smooth-coated Otter and Asian Small-clawed Otter 
 

 
Sympatry was observed in one study location 
Asian Small-clawed Otter and Smooth-coated Otter were both recorded on the same camera 
trap for the first time in India. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

Image 19: Asian Small-clawed Otter (left) and Smooth-coated Otter (right) at exact same location 
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Threats 
Six potential threats to otters were identified.  Areas with high density of check dams showed 
absence of otters; this indicates that they may be a hindrance to otters. Sand mining did not 
show much impact on otter presence. Asian Small-clawed otter habitats were found to be more 
vulnerable to sand mining as compared to Smooth-coated otters. It was observed that sand 
mining causes habitat deterioration, and uncontrolled sand mining could be potentially 
dangerous. Iron ore mining was banned in Goa for three years (2013-2016) due to its damaging 
impact on ecosystem. Despite the ban, the existing habitats with iron ore mining activity seem 
unsuitable for otter presence. Due to the mining ban, the current impact of active iron ore 
mining on otters could not be studied.  
Mangrove forest patches present in estuaries are home to otters and has fishing villages nearby.  
Although fishing activity has been on a rise; smooth-coated otters have been able to adapt and 
survive in these areas owing to good availability of prey (mainly fish). Fishing has shown a 
positive correlation of 0.445 with otter presence; indicating that otters are comfortable living 
with fishermen. Impact of fishing on otters needs to be closely monitored; as it can pose a 
threat to otters in the future. Informal discussions indicated that poaching used to happen in the 
past; but no recent instances of poaching were recorded, similar to what Prakash et al (2012) 
reported in their Western Ghats study. Waste dumped in rivers deteriorates stream habitat 
which impact fish availability. We found that otters adapted to the presence of solid waste. But 
it is possible that polluted water bodies that have chemical or untreated sewage waste could 
make the habitat unsuitable for otters. 
 

 
 

Image 20: A fisherman at work 
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Capacity building  

Four otter ecology workshops were conducted during the course of this project. We trained 12 
interns and volunteers to carry out otter ecology surveys. 
Interns and volunteers trained were wildlife enthusiasts with very little or no knowledge on 
otters. During the workshops they were provided in-depth training on otter ecology of the 
species found in India and an overview of all 13 otter species. They were trained to locate signs 
of Smooth-coated otter and Asian Small-clawed otter. They were trained in the use of scientific 
ŜǉǳƛǇƳŜƴǘ ƭƛƪŜ Dt{Σ ŎŀƳŜǊŀ ǘǊŀǇ ŀƴŘ ŀƭǎƻ ǘƘŜ ǊŜƭŀǘŜŘ ǎƻŦǘǿŀǊŜΩǎ Dt! ¢ǊŀŎƪƳŀƪŜǊΣ DƻƻƎƭŜ 9ŀǊǘƘ 
and QGis. They were also provided an opportunity to participate in our community work and 
school programs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 
Image 21: Above - Interns recording paw print of Smooth-coated Otter. Below ς Intern recording otter 

spraint 


