/

Projecttitle : CONSERVATION OF R'HABITATS THROUSFAKEHOLDER
PARTICIPATION

ProjectID : 03190314

Host country - India

Site location : Goa (Latitude 15.466, Longitude 74.028

Dates in the field  :July 2014 May 2015

Names of any institutions involved iorganizingthe project Wild Otters, Mhadei
Research Center, WG dia

Overall Aim : Favorable conservation status of otters is secured in Goa
Authors : Atul Arun Sinai Borker

Adithi Muralidhar

BhavnaMenon

Shreecharamesai

Permanentaddress : H. No. 887/13, Kamat Nagar, Porvoisacorro, Bardez, Goa

403501, India
Email : atul@wildotters.com
Website : www.wildotters.com
Date : 12 July2016

AW CONSERVATION
’LEADERSHIP
PROGRAMME 1




TABLE OEONTENTS

Acknowledgements

Summary

Introduction

Project Members

Aims and Objectives

Methodology

Outputs and Results

1.
2.
3.
4.

Otter surveys
Threats to otters
Public awareness

Policy

Achievements and Impacts

Conclusion

Problems encountered antessons learnt

In the Future

Appendices

Bibliography

Address list and wb links

Distribution list

© N 00 b~ W

13-26
12
16
25
28
29
36
37
39
40
65
67
67



ACKNOWLEDMENTS
We would like to thankConservation Leadership Prografor funding the project.

We would like to thankvhadei Research CentelVildlife Conservation Society, India, The
Gerry Martin Projectand the Goa Forest Departmerfor their support during the project.

We would like to thank NirmaKulkarni, Dr. Vidyathreya, Dr. Ajit Kumar, Dipaiutaria,
Abhishek Gopal, Hannah Krupa, AdiMuralidhar, Sricharan Desai, Bhavivenon, Girish
Punjabi, Jssica Luis, AnushiRege, PrakasBalelkar, Gerry Martin, Chandi@hhabra, Sumanth
Madhav, Mohant / / C wA OKI NR 5hiRiga Hefde, Arddie\€@ Und&rwoddKN. D.
Naik, Leela Roy, Shweta S, 8indhura S. B., KimberLopes, KedaMarathe, GayatriDesali,
Vasudha Desai, Marta Gomez, Robyn Dalzen, Stuart Paterson, Minangi, Christina Imrich,
lain Dickson, Julie Lewis, Matiowlie,Maureen Ryan, Christine AgetoNlartin Davis, Nalini
Mohan, Peter Luisand the fishermen and villagers from otteabitats for their contributions to
the project.



SUMMARY

The poject contributes to secure favorable conservation status for otters in.Gba key
objectives of this projeatvereto: 1) establishbaseline data on otter occupancy and distribution
2) identify potential threats faced by otters3) create public awarenesson otters and 4)
disseminate data on otter distribution and potential threats to policy makers.

Key results achieved arg) Otter occupancyis 75.38%distribution mapped 2) 494 otter vdeos
recorded on camera traps;) evenprobable threats faced by otters documented) Four
media articlegublishedabout otters in Gogb) Forest departmenbfficials (policy makers)ow
have increased awareness on otteend 6) Paper published iSmad Carnivore @nservation
Journalon the presence ofAsian Smaitlawed Gter in Goa

Impacts created 1) Gonservation support for otters in Go#& created 2) Our work is
acknowledged nationalland internationally, 3) Follow upresearch onotters has akady
commenced4) Wild Otterswas foundedwww.wildotters.com 5) Twelve interns/volunteers
trained on otter ecology and field survey techniqué&d Fifty two 62) fishermen and 192
villagers are now aware aboimportance of otters7) Over 1100 students are now familiar with
otters

Unseasonal rainfall impacted field surveyg/io cameratraps were stolen one was damagel.
Some gridsvereinaccessible

Imagel: A Smooth-coated otter in its hhitat



INTRODUCTION

Conservation value of the project

Our project is the firstarge-scalescientific study orotters in Goa.There waso data available
on their presence distribution and threats faced.Our project work addressed this data
deficiency ad hasprovided clarityon their conservationneeds and threats faced by otterm
Goa.

A large studyarea(with 873 km of perennial river lengtmwasselected by the teamSuccessful
execution otthis project has created strongfoundation for long ternotter conservation in the
state of Goa.Researchand documentation that was a consequence of this projebas

contributed to otter conservation nationally and internationally.

Smoothcoated Otters l(utrogaleperspicillatd and Asian Snflaclawed Otters Aonyx cinereus)

are classified as Vulnerable on the IUCN Red List. Informal interviews with locals indicated otter
sightingsin Goahave declined rapidly over the last 10 years. Sand and iron ore mining, fishing
and landscape modificatiowere possible reams forhabitat 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 makersiadno data on otter presence and threats.

Through this scientifically executed opect, we have collecteddata on otter presence,
distribution and threatsProjectfindingswere disseminatedcamongrelevant stakeholders

Project site background and conservation significance

Goa isa small state in the west of Indi@tter populationsin Goaare 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 ha an area of 3702sg. km. witlvers spread acrogfe state(total river length of 873 km).
These rivers are home ®moothcoated and Asian Smallawed otters

Key partners and their role

Goa Forest Department gave the necessary permisgmmaccessand camera trapping inside
protected areas.

Mhadei Research Centeontributed with infrastructureand logisticakupport

Scientists from Wdlife ConservationSociety ¢ India helped with their expertise and guided our
team.

We collaborated witlStudy amd Awareness of Wildlife and EnvironmdBAWIEfor 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 contributetih@ overall goal of securingaforable
consenation statusfor otters in Goa The purpose of this project was tom@ower otter
conservation efforts by addressing the data deficiency dftter distribution and threats
providing thisdata to relevant stakeholders; and generating supporth& communityand the
policy level.

Project objectives
1. To establish aseline data on otter occupancy, distribution and habitat preference
2. Identify potential hreats to otters
3. Create mblic awarenesabout otters
4. Disseminate relevant data tooficy makers

Adaptations

There were no major adaptations or changes to the original project statemigivior
adaptations weremade by the teamto counter unseasonal rainfaind camera trap theft
detailsof which areprovided in thedproblems encountered and lessons learasédion.

Image2: Aprospering family of Smootboated Otters photographed during field surveys



METHODOLOGY

Field Methods

Field surveys were carried out under occupancy sampling framework to find the distribution and
habitat preferences of Smoottoated dter and Asian smaltlawed otter. Rivers/streams across

Goa (potential otter habitats) were digitized using Google Earth and QGIS software. Nine sqg. km.
grids, larger than otter home range (Karanth et al. 2011), were placed on the river segments
across Ga. Shapes of the grids vary as per the river geometry. 93 grids covered all rivers within
the field site. Seven spatially separated 20@ansect (replicates) were placed within each
grid.

N

I 1 km

Fig2: Grids overlaid on river segments in Goa; green covehemight indicates the protected areas.

Sampling was caad out from January to May 201%8s detection probability of otter signs is
high in the drier monthgPrakash et al., 2012; Fusillo, MarcéliBoitani, 2007).Sampling
without replacement was caed out assuming a closed populatiofMackenzie 2006;
Mackenzie et a).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 & Macdoald, 1987) latrine sites, feeding sites, grooming sitggw 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 detethe
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, frguency of habitat use and for species identification. D&lrRerawas

used to get photographic evidences of otters. Direct sightings and photographs were used for
species identification.

o P
i&’;te?p&ép, Goa, India
¥

Image4: Otter signs; paw print, groomingsite and graint
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Analysis

Simple Single Season occupancy model was used for this @laKenzie et al., 2006pite
specific covariates consid=dt 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 characteristiceain river, creek, bandh (mud
embankments frequently used by Smoeathated otters); river bank characteristicfarmland
presence, rocky, sandy; altitude; stream depth; and solid waste presdtresenceand R
software were used to analyze and interpret the sampling deliaes 2006; 2013)

Threats identification

Threats faced by otters were identified during field surveys and digitally mapped using QGis.
Sand mining impact on Smoetimated oter and Asian smatilawed 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. Otishiiis and stickes 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 thraaaial snedia networking.

Forest department engagement

Posters and stickers were shared with forest department officials along with presentations on
otters. Roject findingswere sharedwith the policy makers via reports, infographics and posters.

11



OUTPUTBND RESULTS

1. Otter Surveys: Baseline data on otter occupancy, distribution and habitat preference is
established

Estimated proportion ofiver lengthoccupied by otters based on algnswas75.38 percent and
44.62 percenbased on recensigns Sigisless than a week old were considered retce

| Asian Small-clawed Otter

| Smooth-coated Otter
Protected Areas

— Rivers in Goa

10 0 10 20 30 40 km
N ]

Fig3: Distribution ofSmoothcoated andAsian Smaltlawed otter in Goa
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In Goa,Asian Smaltlawed otters preferredocky forest streans havingdepth of 0.2 to 04

meters.
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Fig4: Distribution ofAsian Smaitlawed otter signsicross various stream depths
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Fig5: Altitude distribution of Asian Smatlawed otter signs
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Imageb: Undisturbed shallow forest streams aresal habitat for Asian Smatlawed Otter

14



Majority of Smoothcoated otter signs were found in mangroves below the altitude of 25 meters
300

276

250

200

150

100

Number of otter signs

50

4 0

1-25 25-50 50-75
Altitude in meters
Fig 6 Distribution of smooth coated otters across varying altitudes

Image6: Mangrove forests provide the necessary cover and security to Sramgted 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 wall
constructed along the river banks in Goa have impacted Sromdkedotters.

Image7: Retaining wall construction affects several micro habitat parameters

16



2. Check Dams

Check damm with concrete
retaining walls impact otter
habitats naatively; causing

habitat fragmentation and loss.

Presence of check damshowed
negative correlation ofg 0.513
to otter presence.

No. of check dams

10
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Otter signs

Fig 7 Corelation between otter signs and check dams

Image8: Check dam alog with concrete retaining wallshich fragmenttter habitat
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=== Check Dams
Grid for survey
Protected Areas

—— Rivers in Goa

20

Fig 8 Distribution of checklamsin Goa
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3. Iron ore mining

Areas impacted by iron ore mining were mapped.

B 1ron Ore Mining
Grid for survey
Protected Areas

— Rivers in Goa

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

Imagel10: Sand miningn the Mandovi river Goa




Sand mining causdwmbitat deterioration.AsianSmaliclawed ater habitats aremore vulnerable
to sand mining comared to Smootkcoated otters.Below is the distribution of the sand mining
impacted areas.

[] Sand Mining
Grid for survey
Protected Areas

— Rivers in Goa

10 0 10 20

Fig 10 Areas impacted by sand miniirgGoa

21



5. Fishing and etaliatory killing

Oneingance of retaliatory killing documented, information abdwuio others came to light from
informal discussions with fisherme@neotter died after being caught in the fishing nd@these
events are found to be rare

Fishing areas showed a positive caatigln of 0.445 with otter presence indicating thttese
areas may be a foedch zone for otters.
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Fig11: Plot of Fishig Intensity ¥s Otter signs
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Imagel2: Left- Fishing net pieceund inside Smootkcoated Otter spraintRight- Cuts ona
Smoothcoated Ottef) face caused by feeding from nylon gill nets used by fishermen.




6. Poaching
Poachingwas a threat in tk past, but may not be considered as a primary threat now. No
recent poaching evidencesn 2015, hree poachers were caught by the forest department
before they attempted to catch otters.

Image13: Poachers with theisnares

7. Waste dunped inrivers
Waste dumped in riveraffectwater quality andcould consequentlaffect prey availabilityfor
otters.

Imagel4: Solid waste seen in the streams
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3. Public awareness: Public awareness to care for otter presence andvalrg generated

Importance of otters was explained to 52 fishermesytreach sessions on otters were
conducted for 192 villagers.

Fishermen change perspective towards otters

Fishermen are unhappwith otter presence; our teanspert time with them underganding

their concernsand explaired importance of otters We gaveeach 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 ottetcands and otter Fhirts;

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 fishermtowards otters as our project unfolded.
These fishermemR 2 yld@Kiat ottersas pests anymoreGoa 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 b 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 pcéure 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 how have positiudook towards otters, some are now
proud of having otters around. As majority of Smootiated otters are found outside protected
area we are looking forward to continue our work in more villages.

25



Imagel5: Left- A selfie withthe fishermen after explaining him the importance of otters. Right
Otter T-shirtsand stickers distributed among fishermen to increase awareness, reduce animosity and
build appreciationBottom ¢ A fisherman appreciatingan otter image
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Children getting to know otters

Presentations wergivenin 12 schoolgngagingvith over 1100 students

Our teamconducted presentations for children on otters. Most of them got to know about
otters for the first time. The presentations werdlfmved 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 ér a long time.

Otter conservation support througipublic 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 B: Presentations involved interaction with over 1100 studeQ#er stickers distribugd; 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 theoncernedsanctuarieswvere kept in theloop throughout the
course of the projectProject finding were made available topolicy makersvia reports,
infographics and posters.

Forest department empowered to address threats

Forest department had no data one otter distribution and threats. Desbéing 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 threatsefddy 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 awar about presence of Asian Smellhwed otter in Goa. Now they are
looking forward to address the threats faced
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ACHIEVEMENTS AND WS

Otter distribution and conservation priority areas

We successfullymapped the distribution of Smootboated and Asian Smallawed dters in
Goa.We have also m@ped conservation pority areas giving clarity on where the conservation

action needs to be focused.

Below are thareas ofpromising otter presence which should be the focal point of conservation
actions

|| Conservation Focus Areas
Protected Areas
—— Rivers in Goa

10 0 10 20 30 40 km

Figl2: Conservation focus areas
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Fied Surveys
402 otter signs were recorded during field surveyfsivhich122belonged toAsian Smaltlawed
Otter and 28Melonged toSmoothcoated Otter.

Camera trapping and usitu photography

13 Smoothcoated Otters and Asian Smaitlawed Otter famies were recorded on camera
traps (494 videos of otter behavior). 4high qualityotter photos now available for outreach

is one of the highest levels of digital documentation done on otters across the globe.

Image18: Video snapshibof Smoothcoated Otter and Asian Smalbwed Otter

Sympatry was observed in one study location
Asian Smaitlawed Otter and Smoothoated Otter were both recorded on the same camera

trap for the first time in India.

Image19: Asian Srall-clawed Otter (left) andEmoothcoated Otter(right) at exact same location
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Threats

Sixpotential threats to otters were identified. Areas withigh density ofcheck dams showed
absence of ottersthis indicates that they may be a hindraneotters. Sand mining did not
show much impact on otter presencasian Smaitlawed otterhabitats were found to be more
vulnerable tosand mining as compared to Smoatbated otters.It was observed thatand
mining cause habitat deterioration, and uncontrolled snd mining could be potentially
dangerous. Iron ore miningasbamedin Goa forthree years(20132016)due to its damaging
impact on ecosystenDespite the ban, the existing habitats with iron ore mining activity seem
unsuitable for otter presenceDue b the mining banthe 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 risetooth-coated oters 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 fishingon 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 studyWaste dumped in rivers deterioratesream habitat
whichimpact fish availability. We found that otters adaptedtte presence of solid wast8ut

it is possible that polluted water bodies that hagkemical or untreatecsewage wasteould

make the habitaunsuitable for otters.

Image20: A fisherman at work
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Capacity building

Four otter ecology workshops were conductedring the course of this projectWe trained 12
internsandvolunteers to carry out otter ecolfy surveys.

Interns and volunteers trained were wildlife enthusiasts with very little or no knowledge on
otters. During the workshops they were provideddapth training on otter ecology of the
species found in India and an overview of all 13 otter sgedibey were trained to locate signs

of Smoothcoated otter and Asian Smallawed otter. They were trained in the use of scientific
SlidzZA LIYSy G tA1S Dt{z OFYSN}Y GN}X¥LI FYyR Ffaz G4KS
and QGis. They were also prd@d an opportunity to participate in our community work and
school programs.

Image21: Above- Interns recording paw print of Smoottoated Otter Below Intern recording otter
spraint
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