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Project Summary:
As a part of the GoI- GEF- UNDP Sindhudurg Project, this study was initiated to assess
the biodiversity of marine mammals along the Sindhudurg coastline and to estimate the
population size of coastal cetacean species like Sousa plumbea (Indian Ocean Humpback
Dolphin) and Neophocaena phocaenoides (Finless porpoise). Through this project we
have also recorded incidental mortalities and strandings of cetacean throughout the
Sindhudurg coastline with the help of community network. Necropsies were conducted to
gain life history data and to understand cause of mortality if possible. We also assessed
the spread and socio-economic impact of dolphin watching in the Sindhudurg district of
Maharashtra.

Rationale of the study:
Coastal species like the S. plumbea and N. phocaenoides are restricted to near-shore
waters. This distribution and their preference for shallow waters make them particularly
susceptible to the effects of anthropogenic interference in the coastal zone. Incidental
mortalities due to entanglement in fishing gear and habitat loss and degradation are
greatest threats to these species throughout their ranges (Ross et al. 1994, Jefferson and
Karczmarski 2001, Reeves et al. 2003, Braulik et al. 2009). N. phocaenoides, particularly,
(Jefferson and Curry 1994), are extremely susceptible to entanglement in gillnets
(Jefferson et al. 2002, Jaaman et al. 2009, Braulik et al. 2010). Alteration in behaviour
due to boat traffic, especially as a response to harassment by tourist boat has been
observed (Karczmarski et al. 1998, Karczmarski 2002, Stensland et al. 2006).
The distribution of these S. plumbea is discontinuous across most of the range, with
isolated local subpopulations (Jefferson 2002, Sutaria and Jefferson 2004). The on-going
habitat degradation and coastal development is likely to further fragment the existing
populations. Currently, conservation actions are either meagre or non-existent throughout
the range.
The pilot study we conducted in Sindhudurg (Feb 2012 to March 2013), probably the first
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study of its kind in the state, revealed shocking figures of accidental cetacean mortalities.
We recorded thirteen cetacean mortalities/entanglements, (nine humpback dolphins, two
finless porpoises, two unidentified dolphins and one unidentified baleen whale). These
records are meaningless without understanding the cause of mortality, population
estimates, birth rates and life expectancies.
Through this project, we aim to estimate the abundance, and trends in abundance of Indopacific humpback dolphins and finless porpoises and assess the effect of accidental
mortalities on the population size for these species. A broader scope of the surveys will
be to evaluate the diversity of cetaceans occurring along the coast. A socioeconomic and
cultural survey of the fast growing dolphin watching tourism industry will help us to
understand the sustainability of this industry and policy–management level changes
required.

Study Objectives:
The main objectives of our study are:
1.

To assess occurrence and distribution of coastal cetacean species, across
environmental variables and anthropogenic pressures (distance from shore,
distance from freshwater source, depth, salinity, turbidity, temperature, boat traffic,
pollution, coastal development, prey availability).

2.

To obtain estimates of population size and mortality rates to assess trends in
population size, for Indo-pacific humpback dolphins and finless porpoises.

3.

To conduct necropsies for all cetacean strandings we encounter, so as to identify
cause of mortality and collect samples for toxicological, genetic, life history and
morphological analysis.

4.

To investigate the prevalence, demographics, management and ecological
sustainability of the dolphin-watching industry and its economic impact on the local
communities.
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Study Area:
Sindhudurg coast, from Vijaydurg in the north to Redi in the south, along the
coastline. The surveys will extend to a distance of 17 nmi. from the shore.

Figure 1: Study Area map
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Research Plan of Action:
Table 1: Research Plan May’14 to October ’15:

Activity

Timeframe

Status

Permits and NOCs

From 16th April to
20TH April

Completed

Transect surveys
(Shore to 8 nmi.
offshore)

1st May 2014 to 6th
May 2015

Commenced

Transect surveys (8
to 17 nmi. offshore)

November 2014

Develop monitoring
network

Throughout the
duration of study

Necropsies and
sample collection

Interviews with
stakeholders

Investigate dolphinwatching tours

Throughout the
duration of study

Throughout the
duration of study

Throughout the
duration of the
study

Completed

Commenced
/Ongoing

Details
Acquired NOCs from Coast Guard, Ratnagiri;
Customs and Excise dept., Malvan; Police
dept., Malvan.
9 replicates (one each month: May ’14, October
’15 to December ’14; January ’15 to May ’15)

One replicate in November ‘14
Networking began in North Sindhudurg,
extension of existing network in South
Sindhudurg. 18 Key contacts established

Completed

6 necropsies conducted. Carcass examination
and sample collection from 13 specimens

Completed

Completed 34 interviews.

Completed

Completed 19 surveys

Project Completion Report for the Cetacean Project, Sindhudurg From May 2014 to October 2015
-Submitted by The Konkan Cetacean Research Team on the 4th November 2015

6

Project Report
Project results summarized below as per deliverables

Transect surveys:
Vessel based transect surveys were conducted to study diversity of cetaceans and for
population estimation of coastal cetacean species. One replicate was conducted every
month for nine months, excluding monsoon, up to 8nmi from shore (May ’14 to Jan ’15,
March ’15 to May ‘15). Initially (May’ 14 and October ’14) the survey lines were at a 45°
angle to the coastline (fig. 2.a), across the gradient of distribution of study species. The
study area was stratified into two bands, 0 to 6 Km and 6 to 15 Km, with more effort in
the first band.

Figure 2 (from Left to Right: figures a, b, c): 2.a: 45° transect lines; 2.b: Parallel transect lines; 2.c:
Offshore transect lines

From November to January ’15 and March to April 15, surveys were carried out for 4-5
days per month. In May, transect survey was conducted only on one day, where effort
had to be abandoned due to bad weather.
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Based on this data and from our previous work (Jog, Sule et. al 2015), we designed lines
parallel to the shore at 750 m and 2.25 Km respectively (fig. 2.b). These surveys
(November ’14 to May ‘15) were conducted within the gradient of distribution to
maximize our chances of sightings to obtain abundance estimates with Mark- recapture,
using photographic identification (November ’14 to April ‘15).
One replicate of offshore transect (up to 17 nmi from shore) was conducted during
November ’14. (fig. 2.c)
During the transect surveys, cetacean sightings were recorded along with environmental
variables and anthropogenic pressures like depth, salinity, distance from shore and
distance from nearest fresh water source and fishing boat traffic. Photographic data was
also collected to estimate S. plumbea population through Mark-Recapture methods.
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Survey Area Map:

Figure 3: Detailed map of survey area with fishing villages
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Total Survey Effort:

Table 2: Transect survey effort (0-8 nmi):

Month

In Hours

In Kilometres

May ‘14

47.17

October ‘14

76.20

November ‘14

48.00

430

December ‘14

40.40

326

January ‘15

43.20

359

March ‘15

30.48

250

March-April ‘15

29.28

242

April ‘15

27.51

246

May ‘15

8.1

54

Total for 9 months

351.54

2724

299

518

8 - 17 nmi offshore
Conducted from 28th to 30th November 2014.
Total distance surveyed: 246km, total effort: 30 hrs.
Cetacean sightings were nil during this survey.
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Deliverable A] Monograph of cetacean species recorded in SCME.
Cetacean species observed during survey
Near coastal cetacean species observed on transect surveys:
-

Indian Ocean Humpback dolphin (Sousa plumbea)

-

Finless porpoise (Neophocaena phocaenoides)

Figure 4: Indian Ocean Humpback Dolphins (Sousa plumbea)

Figure 5: Indo-Pacific Finless Porpoise (Neophocaena phocaenoides)
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Mysticete species observed on transect surveys:
-

Blue whale (Balaenoptera musculus)

-

Bryde’s whale (Balaenoptera edeni)

Figure 6: Blue whale (Balaenoptera musculus)

Figure 7: Bryde's Whale (Balaenoptera edeni)

Species recorded through anecdotal evidence and By-catch data:
-

Bottlenose dolphin (Tursiops sp.)

-

Spinner dolphin (Stenella sp.)

-

Bryde’s Whale (B. edeni)

-

Blue whale (B. musculus)

-

Unidentified baleen whale species

-

Sperm whale (Physeter sp.)
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“Cetaceans of Sindhudurg”

“Cetaceans of Sindhudurg” (English and Marathi), a monograph on the marine mammals
of the area, in the form of a booklet, has been designed in order to spread awareness
about these species among tourists and the local communities. We have described here,
the species of whales, dolphins and porpoises found along the Sindhudurg coastline, what
makes them marine mammals; adaptations that help them survive in aquatic conditions.
These are elaborated in simple language in both English and Marathi aided with
illustrations.
Book concept: KCRT
With sincere thanks to 'Share our Smiles - Whales and Dolphins of Bangladesh' by Brian
D. Smith, Elisabeth Fahrni Mansur and Farhana Akhtar, Wildlife Conservation Society
Bangladesh Program.
Rohan Chakravarty (Green Humour)

Currently this book is the process of typesetting and a soft copy will be submitted
separately.
Details mentioned in Deliverable H
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Deliverable B] Population parameters: Relative density estimates, Encounter Rates
and Photo Identification estimates

Seasonal Abundance Estimates: Relative Density and Encounter Rates
From November ’14 to May ‘15, we have had total 101 sightings of S. plumbea (Group
size, Max: 120, Min: 1, Avg: 14.04) and 31 sightings of N. phocaenoides (Group size,
Max: 20, Min: 1, Avg: 7.39). Encounter rates and relative densities mentioned below.
In March ’15, we had 19 S. plumbea sightings (highest) and 9 sighitngs in April ’15
(lowest). The highest number of N. phocaenoides sightings were in November ’15 (17
sightings). In March and May ’15 there were no sightings of N. phocaenoides.

Figure 8: Month-wise sightings for S. plumbea and N. phocaenoides
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Figure 9: N. phocaenoides and S. plumbea sightings, November 2014

Figure 10: N. phocaenoides and S. plumbea sightings, December 2014

Figure 11: N. phocaenoides and S. plumbea sightings, January 2015
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Figure 12: N. phocaenoides and S. plumbea sightings, March 2015

Figure 13: N. phocaenoides and S. plumbea sightings, April 2015

Relative Densities of s. plumbea and N. phocaenides (May ’14 to May ’15)

Table 3: Relative Densities for S. plumbea and N. phocaenoides

Species
S. plumbea
N. phocaenoides

No. Of
groups
101
31

Group
size min
1
1

Group
size max
120
25

Encounters
/hr.
0.287
0.088

Encounters
/km
0.037
0.011
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Table 4: S. plumbea and N. phocaenoides sightings (month wise)
No. of Sightings
Survey Month

No. of sightings

S. plumbea

N. phocaenoides

May ‘14

6

2

October ‘14

5

3

November ‘14

15

13

December ‘14

14

1

January ‘15

15

06

March ‘15

19

0

March-April ‘15

15

3

April ‘15

9

3

May ‘15

3

0

Factors affecting distribution of S. plumbea and N. phocaenoides:
On transect surveys we collected data on environmental parameters like turbidity,
salinity, depth and distance from shore and nearest estuary. We found that turbidity and
salinity were not directly correlated with the presence/abundance of these two species.
The major factors affecting S. plumbea distributions were depth, distance from shore and
distance from estuary.
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Factors affecting distribution of S. plumbea

1. Depth
Depth is the major factor affecting distribution of S. plumbea. While all sightings
were limited from about 1-15 m of water, the preferred depth band is about 7-9 m
and 11-12 m. (Fig. 7). Depth was not correlated to group size (Fig. 8).

Figure14: Kernel density plot of depth preference
for S. plumbea

Figure 15: Correlation between Distance from shore
and group size for S. plumbea

2. Distance from shore
Almost all sightings were within 2 km from the shoreline, majority of these
between 180 to 750 m from shore (Fig. 9). As seen from Fig. 8, Depth and
distance from shore was correlated, the depth increased as we move away from
the shore. We can therefore see that depth and distance from shore were
autocorelated.
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Distance from Shore
(KM)

Depth in meters
Figure 16: Correlation between Depth and
Distance from shore in S. plumbea habitat

Figure 17: Kernel density plot
Distance from Shore for S. plumbea

for

3. Distance from estuaries
S. plumbea seem to prefer areas near or around estuaries. While sightings have
occurred from within the estuary to as far away as 8 km from the estuary, bulk of
the sightings were within 2.25 km. Based on previous literature, this area seems to
be within influence of the nutrient inflow of these fresh water sources. There is a
mild correlation between pod size and distance from the near estuary. Pod size
appears to increase as we approach estuaries. Though no large pods (>30 animals)
were seen within the estuaries.

To confirm that group sizes were indeed influenced by estuarine nutrient inflow, we also
examined the correlation between group sizes and the distance from shore. In this case no
correlation exists between these factors, hence corroborating the fact that only nutrient
inflow (distance from estuaries) influence pod sizes.
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Figure 18: Kernel density plot for Distance
from river/creek for S. plumbea

Figure 19: Correlation between Pod size and
Distance from River/creek in S. plumbea
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Hotspots:
Maximum S. plumbea sightings have occurred around Bhogwe to Mhapan, and
Vijaydurg creek, indicating that these are S. plumbea sightings hotspots. Other hotspots
exist around Achra, Sarjekot, Tarkarli, Devbag and Shiroda.

Figure 20: S. plumbea hotspots based on sighting frequency and pod/group size.

Project Completion Report for the Cetacean Project, Sindhudurg From May 2014 to October 2015
-Submitted by The Konkan Cetacean Research Team on the 4th November 2015

21

Factors affecting distribution of N. phocaenoides:
1. Depth

Density

Most sightings were within 9-11 m and 13 m of depth.

Depth (Meters)
Figure 21: Kernel density plot for Depth for N.
phocaenoides

2. Distance from shore

Density

Maximum sightings were between 500 m to 2 km of the shoreline.

Distance from Shore (KM)
Figure 22: Kernel density plot for Distance from shore for N.
phocaenoides
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3. Distance from estuaries
As seen from the figures, most sightings were within one and 3 km from the

Density

estuary.

Distance from Shore (KM)

Pod Size

Pod Size

Pod Size

Distance from River/Creek (KM)
Figure 23: Kernel density plot for Distance from Creek/River
for N. phocaenoides

Distance from River/Creek
(KM)

Depth (M)

Figure 24: Scatterplots with a linear model examining (from left to right; a, b, c) ;(a) Distance from Shore,
(b) Distance from River/Creek, (c) Depth; to pod sizes in N. phocaenoides

No correlation can be seen between pod size and distance from shore. But, there was a
weak correlation between pod size and distance from the nearest estuary/river mouth/
creek and with depth. Pod size increases nearer to the estuary, but this trend is not as
sharply demarcated as the one observed in S. plumbea. Pod size also seemed to increase
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with depth. Although, not having surveyed the full extent of this species’ habitat (up to
100 m depth range), based on this partial data, it is difficult to project habitat preferences
for N. phocaenoides.
Hotspots:
The density distribution map indicates that the sighting N. phocaenoides hotspot lies
between Bhogwe and Nivati (North Vengurle taluka) and from Khawane to Mochemad
(South Vengurle Taluka).

Figure 25: N. phocaenoides hotspots based on sighting frequency and pod/group size.

Project Completion Report for the Cetacean Project, Sindhudurg From May 2014 to October 2015
-Submitted by The Konkan Cetacean Research Team on the 4th November 2015

24

Photo Identification for S. plumbea:
Photo identification survey was carried out from November ’15 to January ’15 and March
’15 to April ‘15. Total 20 days effort spanned over six months. In this method,
photographs of dorsal fins of dolphins were taken on transect effort and identifications
were carried out by analysing characteristic marks, nicks and other attributes observed on
the dorsal fins. Individuals thus identified have been given ID numbers.
561 individuals have been idetified, with the help of disticnt fin characteristics. 20
individuals have been resighted about three to eight times during the survey (ref. table
below)
Bsed on this data, we will be able to estimate population size of S. plumbea along
Sindhudurg coast (based on total individual identifications, number of sightings and
estimate of juveniles/calves, )

Resightings
Table 5: S. plumbea individual resightings (Mark Recapture)

Individual ID

Number of re-sightings

ID 0004

8

ID 0003

6

ID 0001

5

ID 0002

5

ID 0325

5

ID 0179

4

ID 0009

3

ID 0026

3
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ID 0028

3

ID 0035

3

ID 0044

3

ID 0101

3

ID 0120

3

ID 0126

3

ID 0132

3

ID 0163

3

ID 0222

3

ID 0286

3

ID 0337

3

ID 0341

3
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Rorqual Sightings:
During this survey, we also had one Balaenoptera musculus and four Balaenoptera edeni
sightings.

On 28th March 2015, B. musculus mother-calf pair was sighted off Kunkeshwar at 1300
hrs. at a depth of 16m, 2.5 km offshore. The calf was observed on its side with its flipper
raised out of the water, probably engaged in nurse/play. These animals appeared to be
moving northwards. No other cetaceans (S. plumbea or N. phocaenoides) were sighted.

Figure 26: Rorqual sighting locations

B. edeni was sighted first on 11th April 2015 at 0617 hrs. We spotted three individuals
(with two individuals in tight association, off Talashil coast at a depth of 12.2 meters
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approximately 600 m from the coast, initially observed at about 200-300 m from coast.
Individuals appeared to be milling in the general area probably foraging. Shoals of
sardines and small fish were also observed in the area. The pair surfaced often, with short
dives. The lone individual was observed to be taking deeper dives. Three individuals
seemed tightly knit eventually travelling southwards. During the sighting a small pod
(two to three individuals) of N. phocaenoides was also observed in the same area.
Second sighting was of three B. edeni individuals, on 16th April 2015. These individuals
were first observed about 1.5-2km from shore, off Tarkarli. Initial water depths was 17.5
m, and were later observed to move in waters approximately 20m depth. The closely
associated two individuals were seen foraging. Defecation was also observed. Eventually
these animals moved southwards. Based on photographs of the fin, this pod of three
individuals was the same as the ones sighted on April 11th.
On the 30th of April 2015, B. edeni individuals were sighted again at 0602 hrs. This third
sighting was near Nivati rocks, about 4.38 km from shore in a depth of 17.3 m. Four
individuals were spotted, 3 adults and one sub-adult, on account of it’s smaller size. They
appeared to be milling in the area in two tightly knit groups of two individuals each.
On 6th May 2015, we had a fourth sighting of four B. edeni individuals off Achra
lighthouse, at 09:05am and also at 14:06 hrs. One mother-calf pair and possibly two
adults were sighted both times. Initial depth and distance from shore (0905 hrs. sighting)
were 15.3 m and 2.34 km respectively. Individuals appeared to be milling in the area.
This sighting was simultaneous with a sighting of S. plumbea and N. phocaenoides in the
same area as the whales. When the animals were re-sighted at 14:06, the depth and
distance from shore were 15.2 m and 2.6 km respectively. These animals showed
avoidance behaviour possibly due to presence of calf. One adult individual appeared to be
engaged in long dives. Mother-calf pair was also surfacing after long durations
underwater.
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Deliverable C] The economics of dolphin watching tourism and local level
perceptions about the same.

Interview Surveys and Dolphin Tourism Appraisal

Interview Surveys were conducted with fishermen and hotel owners across the district to
understand the spread of dolphin tourism and to look at the direct or indirect dependence
of the respondents on dolphin watching. Questions were asked to gauge the respondents’
knowledge of dolphins, their attitude towards them, to understand prevailing tourism
practices and the economical and ecological impact on the local fisheries and the
cetacean population. The interviews served as a platform to understand the need for
sensitization and awareness workshops to be conducted with fishermen and dolphin tour
operators and for involving these stakeholders in the community based monitoring
network.
According to the respondents, the peak tourist season across the district is during
November to Jan and April- May. Dolphin based tourism is mainly operated from
Tarkarli and Devbag. With a saturation point being reached in Tarkarli/Devbag, new
tourism units are emerging in Bhogwe, operating on the same creek. New outfits are
recently emerging in Talashil, Tondavli, Taramumbri, Vijaydurg, Khavne, Shiroda
Velagar. Kille Nivti, since one and half year has shut down the exiting dolphin-based
tourism. Medha Nivti, also had a few operators that have shifted focus from Dolphin
tourism to resorts and home stays. Most operators use the Internet, word of mouth,
referrals and banners, in this order of preference, for their publicity.

Most places operate with small fiberglass boat with 8 to 15 HP kerosene powered
outboard engines. But, as a result of the rising demand due to tourism and limited
availability of kerosene, many fishermen are now upgrading to Petrol engines. Most boat
operators are either active fishermen, who engage in Dolphin watching as a part time
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occupation. Even most full time tour-boat operators fish regularly as they believe the
profits form fisheries still outweigh the economic benefits from boat trips. In some cases,
the boat owners were not traditionally fishermen and bought these boats as an investment,
employing the local fishermen as boatmen, either fulltime or part-time. Many fishermen
who made enough profits from the tourism industry have bought multiple boats in these
cases, they prefer to employ their kin as boatmen, keeping the profits in the family. Many
of the locals observed that tourism has boosted the fisheries economy by raising the
demand for fish locally, hence raising prices. In areas that had infrastructural problems
with transport of the perishable catch, this new demand has given a new lease on the
flagging fisheries economy. The tourism, they said, has made fishing sustainable despite
reducing fish catches. Boats for fishing and tourism are generally different, and licensed
with separate authorities. In places where boat trips are generally infrequent, fishing boats
are used.
We found that the boatmen were very knowledgeable about the area, the waters and the
fish found in the area. Most boatmen however did not know much about cetaceans. Many
myths about these species existed. Many believed them to be fish. Most believed that the
Humpback dolphins were not ‘True Dolphins,’ these being just Gaada reda (The mad
bull), the true dolphins are the ones found offshore. Though, in most cases, this was not
shared with the tourists. Few younger fishermen, with access to the Internet had relevant
knowledge about cetaceans. The workshops held with these operators we aimed at filling
these gaps in knowledge.
We went on 19 boat trips with various tourism operators across locations. On all the trips
we were on, the boatmen were sensitive to the disturbance caused to the dolphins. In
most cases, the tourists we interacted with insisted on maintaining a safe distance. The
boatmen we interacted with understood the fact that chasing dolphins will be detrimental
to their business by scaring the dolphins away. The boatmen explained that in very few
cases, the tourist insisted on approaching dolphins too close or on chasing them and they
had to relent to a degree and agreed to the fact that posters and regulations may help in
refusing such demands in the future. With this objective in mind, we have aimed our
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posters at both sensitizing the tourists about the dolphins and the effects of excessive
disturbance to their beings. We are also providing guidelines for the operators to enforce
the fact that they need to abide by certain etiquette to ensure the presence of dolphins in
their area.
Recently, water sports have gained widespread popularity in this region. Most sites offer
sports activities like Jet Ski rides, banana boat rides and parasailing in addition to dolphin
watching tours. These high-speed boats operating in the shallows pose a great risk of boat
strikes for cetaceans, and the engine noise generated may pose a new set of threats for the
dolphins. These need to be examined in detail to understand the risk posed and if
restrictions on speed and area need to be enforced.

Economics:
There are a total of 35 tourism units, from Vijaydurg in the north to Shiroda in southern
Sindhudurg, from where dolphin tours operate. The outfits are generally small outside of
Devbag and Tarkarli, generally comprising one or two boats. Tarkarli and Devbag see the
maximum tourist traffic out of all other areas. There are about 15 tourism units in this
region with about 300-350 boats operating (for tours). November to January and March
to May are peak seasons. Based on projections from one tourism unit in Devbag (an
association with 52 boats registered under it), each boat makes about ₹ 1,30,000/- per
year. The frequency of tourism varies greatly depending on tourist traffic ranging from 23 trips a day to less than one tip a week per boat registered with the association.
Projections from this tourism outfit that were studied (2013-2015), we project that this
industry currently generates net revenues of ₹ 45,000,000/- per year, in Devbag and
Tarkarli. This is not including the other directly and indirectly related businesses. Other
places south and north of Malvan have seven small-scale tourist outlets, most of them
developed in the past 3-5 years.
The irregular, opportunistic nature of tourism in the rest of the areas made an economic
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appraisal very difficult for us.
Observing the economics of the dolphin watching trips at various locations, we calculated
that the operators made less than 10- 15% per trip, on an average. For a trip costing ₹
2000 they make a profit of about 200- 250. The profits do not exclude the cost of
licensing, lease/purchase of the boat and engine and the maintenance, emergency repairs,
buying maintaining and replacing safety gear. Based on our appraisal, the dolphin
watching tours undercharge and are not economically sustainable. The commission from
the adventure tourism operators often subsidizes the costs. Often, owners will use the
profits from their fishing boat to maintain the tourism boat.

The scale of tourism across the district:
Vijaydurg:
Very small scale operations. One or two boats have started operation from May ’15, and
mainly operate in the creek, mainly focused on touring the Vijaydurg fort, with sighting
dolphins as an added incentive. The tours though are not focused on cetacean sightings.
The tourists are attracted here by the Fort and the vast creek. The operators have
anywhere from one to four trips a day, especially in the mornings and early evenings. The
boat is a specifically designed small passenger craft with a 15 HP engine. Two members,
ferry up to ten tourists, with a minimum operating break-even cost of ₹ 700 per trip.

Deogad:

We did not encounter any dolphin watching tourism initiatives in Deogad. There is an
influx of tourists to this area, but the local fishermen prefer their main occupation to boat
based tourism. Other means of revenue like sale of agro products, homestays and home
restaurants are commonly seen. We perceived a much lower level of negativity towards
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Humpback dolphins in this area as compared to the fishermen form Southern Sindhudurg.
This may be due to the fact that, in Deogad, they encounter them much less frequently as
their fisheries largely operates in deeper waters, beyond the Humpback dolphins range.
Respondents in this area reported seeing Humpback dolphins (Gaada reda) and Finless
porpoises (Bulga, Buliya) very regularly. These species were also encountered as bycatch
in Gillnets and Rampani net. Deeper water species of dolphins (Hadesari) were rarely
observed. Descriptions were generally not accurate enough to discern the exact species
encountered. Many of the respondents reported sighting whales (commonly called Dev
maasa, Teev, Peer sahib ) sightings. Identification of species was difficult from the
descriptions. We received reports of stranded whales, sometimes with fairly accurate
timeframes and rarely corroborated with pictures. These were added to the existing
database.

Taramumbri:

This bay, just south of Devgad, sees small-scale tourism, supported by homestays and
home-restaurants. No commercial scale dolphin watching exists here. One local
fisherman takes tourists to the creek-mouth if dolphins are seen from the shore. These
trips, he says, are limited to one or two a month. The tide amplitude-controlled ingress to
the mouth of the creek limits the boats in this area and scope for tourism here is limited.
The fishermen reported seeing Humpback dolphins (Gada reda) and Finless porpoises
(Buliya) very regularly. Whales were regularly sighted, often in relatively shallow waters.

Tondavli
Most tourism operators in Tondavli are either fishermen, taking tourists, very
infrequently on fishing boats or resort/homestay owners, who operate dolphin-watching
trips exclusively for their guests. The scale of Dolphin watching here is very small. Local
highlights: Talashil creek, Kavda rock, the birds in the sand bars and often a rock patch
that if full of shells, accessible only by boat, when it is exposed during low tide. Boat
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tours are operated mainly from morning till noon. A Staff of 2-3 people operates the boat
with a capacity of about 10 tourists. The rides cost about ₹ 2000. Due to the lack of a
jetty, the boats are operated from improvised platforms in their creek facing properties.
Many of the Dolphin tourism operators are involved in adventure water sports operated in
the creek.

Talashil
Here too, the scale of Dolphin watching is small but new ventures are fast emerging,
especially due to better connectivity after the road to the village was completed about five
years ago. Being very close to the estuary, Talashil is better placed than Tondavli for
dolphin-watching trips. Most tourism operators here too, are either fishermen, taking
tourists, infrequently on fishing boats or resort/homestay owners, who operate dolphinwatching trips exclusively for their guests. Many fishermen have been involved in
dolphin watching since the last two- three years. A drastic reduction in catch has forced
many to adapt tourism as a new alternative. Most tourism operators continue to fish as a
major source of income. Though, they believe, income from fisheries may fluctuate
across years, the tourism industry has brought constant revenue with even slow growth
for the past few years. Many people also depend on coconut plantations as an added
income source. Tourism has increased the demand and cost of fish here. Many tourists
come here, especially for the dolphins and for the fact that it is less crowded. The
Dolphin watching trips for each operator are infrequent, 1 to 2 a month and are generally
arranged for guests of the homestays/ hotels. The trips are charged at about ₹ 1500 and
are almost on a no-profit-no-loss basis as an incentive for the tourists. The owners mostly
operate the boats, sometimes assisted by a staff member. Advertisements are generally
online, and by word of mouth. Lack of a jetty is voiced as an inconvenience. This year,
tourists sighted whales while on dolphin watching trips.
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Malvan
There were a few tourism operators, taking dolphin-watching tours, but they have all
stopped operations about two years ago due to low profit margins for this activity. Most
have switched to SCUBA and other water sports. Only one operator continues taking
tourists dolphin-watching. For this operator, the first priority remains water-sports. The
tourism operators here feel that the economic returns from tourism are much higher than
fishing, but the dolphin tours do not generate much revenue. A large investment for
equipment is initially required and fuel and maintenance are a constant high expenditure.
Many of these operators still continue to fish regularly, either full-time, or have a few
members of the family involved fulltime in fishing. There is a Jetty here, and is used to
operate fort rides, other tourism units operate from the beach. Most operators have
networks and tie-ups with a lot of hotels in Devbag and Tarkarli, and other water sport
operators.

Wyri:

There is no access to the creek from Wyri and the boat-based tourism from here is
operated from Tarkarli. Though some boat owners from this village have their boats in
Tarkarli, their numbers are small. Some fishermen work for tourism outfits in Tarkarli
and Devbag as hired help. Many people here own resorts/ homestays and are generally
indirectly involved in dolphin watching, mainly as facilitators.

Tarkarli
Located on the backwaters of the Karli River on one side and the Arabian Sea on the
other, this area sees a lot of tourism. The local fishermen have been taking people from
here for dolphin watching trips for the last 10-11 years. Tours here cost about ₹1000/ to ₹
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3000/-. The recent years though have seen a decline in returns for individual operators.
The intense competition due to too many fishermen being involved in tourism and the
saturation of tourist influx due to space constrains have seen individuals eating into each
others profits. Despite raising fuel and maintenance prices, the intense competition has
resulted in the cost of trips being reduced over the last few years. This has adversely
affected profit margins here. Many of the dolphin tour operators still fish. 70 to 80% of
the population is in some way employed in the tourism industry. Many are employed
with or own resorts/ homestays/ home-hotels. Many of the dolphin tour operators make
good money on the commission from referring the tourists for adventure sports operated
in Devbag and on the Tsunami Island. Many of the operators believe that tourism, in spite
of the stiff competition, is more profitable and reliable than fisheries. There has been a
change in the attitude of the fishermen, who detested the dolphins for catch loss and net
damage, but now they tolerate these animals as they generate revenue from dolphin
watching.

Devbag

Devbag is located just south of Tarkarli and took to tourism a few years later, as the road
was built only in 2000. Many small and large operators totalling about 200 boats are
involved in Dolphin watching. Some operate as co-operative societies or privately owned
businesses or as individuals who freelance. Even here, the intense competition has made
the profit margins very low. Tourism has opened the economy and brought in many new
opportunities for sources of livelihoods. Even in Devbag, where almost the entire
population is involved in tourism, most people still fish, either part time or have a few
members of the family divide time to fish. Most of this catch is sold locally, a big change
for the erstwhile years, where the transport of the catch was the major issue. The tourist
traffic here is very high and the high footfall ensures that the dolphin watching trips
continue from early morning to late evening. Charges for boat trips here range from ₹ 300
to ₹ 2500 based on the duration and destination.

Project Completion Report for the Cetacean Project, Sindhudurg From May 2014 to October 2015
-Submitted by The Konkan Cetacean Research Team on the 4th November 2015

36

Medha Nivti
Dolphin watching emerged here about eight years ago, but soon the operators found that
the hotel and restaurant business was a lot more lucrative economically. Those who still
operate here, exclusively do so for the resident guests. These owners have maintained
their fishing fleets. The locals reported sighting whales near shore, at least 2-3 times a
year.

Khavne

Khavne is a small fishing village with no amenities for stay or food. People visit here for
the pristine beach and the picturesque temples and a few fishermen take tourist to look at
dolphins if they are visible form the shore. No dolphin tourism industry exists here.

Sagartirtha
Resort and homes stays have been developed here, a few years ago. Some of the resort
owners take their guests out for boat trips to look at Vengurla rocks or to enjoy the
coastline. The dolphins, if seen are an added bonus. Trips are aimed at enjoying the sea,
not for dolphin watching. The sightings are not as common as Devbag or Nivti according
to the locals.

Shiroda

In Shiroda Velagar, a few hoteliers have setup adventure sport outfits. They also offer
dolphin tourism. The owners we interacted with were local businessman, who had
employed staff from across the country for the adventure sports and dolphin watching.
The staff did not have much knowledge of the local landmarks or know much about
dolphins.
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Deliverable D] Protocol for sustainable dolphin-watching tourism (including
mechanisms, scale for operating dolphin watching tourism).
Summary
Dolphin tourism practices are predominant in Tarkarli, Devbag and Talashil. This
industry in Sindhudurg is in its nascence and it is of utmost importance to regulate
it at this stage to ensure sustainability in the future.
On surveying current dolphin-tourism practices, we have observed that these are
not detrimental to the cetacean population, but some regulatory measures need to
be put in place to establish uniformity in practice to ensure that the near coastal
areas of operation are protected and not harmed beyond measure. Water sports are
a major threat to the coastal ecosystem and near coastal cetacean populations in
this region. Growing number of high speed parasailing crafts are a cause for
concern.
We have observed that dolphin tourism practices are in adherence to the basic
rules of distance from the animals and max/min time spent with the animals.
Many a times harmful practices like making noise, throwing garbage/food in the
water to attract dolphins and speeding into a pod of dolphins are carried out at the
request of tourists. Fishermen are aware of these actions being harmful to the
environment as well as the animals. Keeping this in mind, two posters have been
designed.
Poster 1 (For tour operators by Humpy the humpback dolphin) elaborates on the
guidelines during a dolphin tour.
Poster 2 (Know more about Indian Ocean Humpback Dolphin) for tourist
awareness about dolphins and practices to be followed when on a tour (Refer
Deliverable H).
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Deliverable E] Initiating and Strengthening Monitoring network

Initiation of Community based Cetacean Monitoring network in Sindhudurg
A community based cetacean monitoring network was initiated in February 2011, during
the study, “Small Cetaceans of the Maharashtra Coast – A study to identify the habitat,
threats and local perceptions to facilitate a conservation effort” (funded by the Rufford
Small Grants Organization)
During these interview surveys, an effort was made to identify keen individuals in
different fishing villages who would help in keeping track of cetacean strandings and
mortalities in their area. Initially 5 key informants were identified in 30 villages (up to
September ’12). Since May ’14 we have established contacts with 18 key persons (from
the villages of Sarjekot, Achra, Deogad, Taramumbri, Vijaydurg, Talashil, Tarkarli,
Devbag, Wayangani Navabag and Shiroda)
Through regular contact, with these individuals, a comprehensive record of accidental
mortalities and strandings is being maintained.

From May ’14 to October ’15, 42

strandings/mortalities have been recorded (13 N. phocaenoides, 16 S. plumbea, 1
successful S. plumbea rescue, 1 B. musculus, 1 Physeter macrocephalus, 11 unidentified
whales)
Strandings and mortality records collected over a time span and area can help provide
robust population estimates in comparison with abundance estimates numbers. In
addition, throughout history, some rare species of marine mammals are recorded only
through stranding records. This data also provides an insight into the marine mammal
diversity of the area.
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Mortalities and Strandings recorded with help of the monitoring network:
Table 6: Compiled mortalities and stranding records of cetacean species across Maharashtra. (Key:
IOHD: Indian Ocean Humpback dolphin (Sousa plumbea), FP: Finless porpoise (Neophocaena
phocaenoides))

Sr.
No

Date

Species

Location

Condition

Necropsy
Y/N

Sample collected
Y/N

1. 12012

Unidentified
whale

Unconfirmed

UNKNOWN

N

N

2. 22013

Unidentified
whale

Talashil

UNKNOWN

N

N

3. 330th
May
2014

IOHD

Tambaldeg

Code 5

N

Y

4. 4June
2014

Unidentified
whale

Deogad

Code 4

N

N

5. 5JuneJuly
2014

IOHD

Navabag,
Vengurle

Code 5

N

N

6. 620th
October
2014

IOHD

Sarjekot

Code 1

Y

Y

7. 725th
October
2014

FP

Navabag,
Vengurle

Code 1

N

N

8. 819th
Novemb
er 2014

FP

Devbag

Code 4

N

N

9. 926th
Novemb
er 2014

FP

Shiroda,
Kerwadi

Code 1

Y

Y

10. 1Decemb
0er 2014

FP

Shiroda Velagar

UNKNOWN

N

N

11. 1January

Unidentified

Devbag

Code 3

N

N
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130th

baleen whale

12. 126th
2Februar
y 2015

IOHD

Bhuigaon, Vasai

Code 4

N

N

13. 120th
3March
2015

FP

Nivti

Code 2

Y

Y

14. 115th
4April
2015

FP

Nivti

Code 5

Y

Y

15. 117th
5April

FP

Malvan

Code 5

N

Y

16. 1 April
6‘15

Unidentified
whale

Uran, Mumbai

Code 5

N

N

17. 115th
7April
2015

FP

Malvan

Code 5

N

Y

18. 115th
8April
2015

FP

Nivti

Code 2

Y

Y

19. 117th
9April

FP

Malvan

Code 5

N

Y

20. 221st
0April
2015

IOHD

Marine drive,
Mumbai

Code 4

N

Y

21. 224th
1April
2015

IOHD

Marine Drive,

Code 4

N

Y

22. 227th
2April

FP

Nivti

Code 2

Y

Y

IOHD

Marine drive,
Mumbai

Code 5

N

N

Mumbai

2015
23. 228th
3April
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24. 206th
4May
2015

IOHD

Versova,
Mumbai

Code 5

N

N

25. 216th
5May
2015

IOHD

Sarjekot

Code 4

N

Y

26. 220th
6May
2015

FP

Devgad

Code 4

N

N

27. 224th
7May
2015

IOHD

Vasai

Code 5

N

N

28. 227th
8May
2015

IOHD

Juhu, Mumbai

Code 4

N

N

29. 22nd June
92015

Unidentified
whale

Manori

UNKNOWN

N

N

30. 304th
0June
2015

IOHD

Marine Drive,
Mumbai

Code 5

N

N

31. 315th
1June
2015

IOHD

Vasai

Code 4

N

N

32. 324th
2June
2015

Blue whale

Alibag

Code 1/ Code
2

N

Y

33. 32nd July
4

IOHD

Nagothane

Code 1ALIVE

SUCCESSFUL RESCUE

34. 312th July
52015

Unidentified
whale

Diveagar

Code 5

N

N

35. 311th
7August
2015

Unidentified
whale

Alibaug

Code 4

N

Y

36. 313th
8August

Unidentified
whale

Alibag

Code 5

N

N
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2015
37. 424th
0August

FP

Worli, Mumbai

Code 4

N

N

38. 414th
Unidentified
1Septemb whale
er 2015

Bhogwe

Code 5

N

Y

39. 424th
IOHD
2Septemb
er 2015

Bandstand

Code 2

PARTIAL
EXAMIN
ATION

Y

40. 4Date
3unconfir
med

Sperm whale

Talashil

UNKNOWN

N

N

41. 4Date
4unconfir
med

Unidentified
baleen whale

Talashil

UNKNOWN

N

N

42. Date
unconfir
med

Spinner
Dolphin

Talashil creek

Code 1/2

N

N

43. 3rd
Novemb
er 2015

IOHD

Manori beach

Code 4

Y

Y
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Protocol for setting up a community based cetacean monitoring network:
Local community support is of utmost importance in any conservation study. A
conservation management program is incomplete without considering the communities
view of the same. Considering these points, it is essential to invest time in understanding
the perceptions of the local masses towards the proposed study, and involving them in its
process at every stage.
With this in mind, during the interview surveys carried out over a period of four years,
we have made an attempt to observe and understand what the fishers and tour operators
in the Sindhudurg region feel about this study and the species’ under consideration (S.
plumbea and N. phocaenoides). Interview surveys have provided us with an excellent
opportunity to communicate with the people and identify key individuals who would be
keen to share local knowledge about whales, dolphins and porpoises. By constantly
meeting with these individuals, we have discussed the purpose of our study and the kind
of information we need from them about cetacean sightings and strandings.
We have then kept regular contact with these key informants, either in person or
telephonic, to keep comprehensive records of cetacean sightings, strandings and
mortalities along the Sindhudurg coastline.
We have tried to have at least one individual from each coastal village as our key contact
along the coastline. Since, working with the local communities especially those that are
neglected by the government can be tricky and garnering their trust even more so, one
should therefore be patient in these endeavours.
Ethical Standards
We adhered to all standard ethical norms as per guidelines set by the EU code of ethics
for socio-economic research. (http://www.respectproject.org/ethics/412ethics.pdf).
We conducted interviews after arranging a suitable time suggested by each respondent.
Before we began the interview, the interviewees were informed about the purpose of the
study and ensured that their responses would be kept confidential. We collected personal
information only for the purpose of records and analysis. All interviews were voluntary
and participants were given the option to remove their responses from the study at
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anytime. A written consent was not obtained due to low literacy levels amongst the local
fishing community. We gave regular updates about our work and the progress we made
and we did not share the raw data with either respondents or any other
agencies/institutions. The data were stored in the author’s password protected laptop in
non-encrypted form.

Live Strandings

B. musculus stranding (June 24, 2015)
We received report of a live stranded Blue Whale (Balaenoptera musculus) on the 24th
June 2015 at about 07:00 on Revdanda beach, Raigad district Maharashtra. The animal
was about 13 meters in length and was a young female (probably around a year old). The
animal was stranded alive in the shallows about 3 km from shore on 24th June 2015. The
authorities and the local volunteers tried to push it back in deeper waters to no avail.
Finally, the animal succumbed at 04:37 AM (based on the observations of the local
authorities) on the 25th of June. The locals informed us that the animal was seen
thrashing its tail fluke till about 2 PM on the 24th. After, its strength slowly ebbed and it
was observed/heard breath for the last time at about 04:30 am on the 25th. On our arrival,
at 9.50 am on the 25th, the carcass was fresh and there was no odour of decomposition. A
large wound was observed a little behind the head on the left side. The wound looked
scabbed with whitish tissue we made a few incisions around it and the blubber around
was haemorrhaged lightly pink. The tissue around was firm to the touch. There were
smaller wounds around this larger one. Another small wound on the right side of the body
on the dorsal surface was offsetted about 30 cm behind this wound. All these wounds
appeared to be scabbed. On the left side immediately behind the head, a thin strip of skin
was observed to be porous in appearance. Cause of death could not be determined. The
animal appeared to be severely emaciated.
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Figure 27: Blue whale stranding, Revdanda, 24th June 2015

Samples collected: Skin samples
Morphometric Data:
Standard Length (Tip of rostrum to fluke notch): 12.80 m
Fluke Width: 2.58 m
Tail length: .92 m
Dorsal fin length: 0.175 m
Baleen length: 0.5 m
Eye width: 0.22 m
Flipper length: 0.95 m
Flipper width: 0.75 m Length from rostrum to the blowhole: 3.90 m
Blubber Thickness
Near flipper: 6.2 cm
Near abdomen: 3.5 cm
On dorsal side above spine: 3.8 cm
One set of samples has been submitted to Dr. Gopalakrishnan, Director, CMFRI at the
request of Mr. Vasudevan, CCF mangrove Cell. The remaining samples will be used to
identify the sub-species of the stranded animal with the aid of international experts.
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The dolphin (S. plumbea) rescue, Amba River, Nagothane

Figure 28: S. plumbea stranded at Nagothane River, 3rd June 2015. (Image courtesy: Kunal
Salunkhe)

We received report from Mr. Vasudevan, CCF Mangrove Cell, of an Indo pacific
Humpback dolphin stranded on the 2nd July in Nagothane, in the Amba River, 46 km
upstream of the Dharamtar creek. Kunal Salunke, a local Wildlife enthusiast, who was on
site giving us updates on the situation. We reached the site at 2100 Hrs.; the local
fishermen informed us that they had spotted about 4-5 more individuals just a bit
downriver too. Based on these, we construed that an entire pod may have entered the
river and then gotten disorientated due to the tide or the changing sand bars and banks in
the river. This dolphin was stuck in a deep pool with very shallow rocky patches on both
ends. We coordinated with the forest department officials (CCF mangrove cell, the local
DCF, ACF and about 30 forest guards) and the local fishermen to chalk out a plan. The
represented the Forest department. We were in the water by 2300 Hrs. Using the local
rowboats and nets as barriers our team managed to lead the dolphin over the shallow
rocky patch during the high tide successfully by 2 AM. Unfortunately, another dolphin
was stranded in the same patch the next morning. Kunal Salunke and RFO Nagothane
were coordinating with us in Mumbai and the Mangrove cell. Mr. Mahesh Sanap of
Wilder West Adventures, with his team graciously agreed to help and arrived with a RIB
(Rigid Inflatable Boat) an outboard motor, four kayaks and his staff. The team (Kunal
and three local wildlife enthusiasts, two Forest department officials and two kayakers for
relieving the paddlers and Mr. Mahesh Sanap on the outboard and four paddlers in the
kayaks) was in the water by 1 PM on the 3rd June. Rest of the Forest department team
followed by road providing food and refreshments. The team spent six gruelling hours
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and successfully managed to lead the dolphin till the Dharamtar creek. Here the dolphin
met with its pod and the team saw the dolphins going

List of key informants
1. Sadanand Tandel (Devbag)
2. Ganpat Raul (Devbag)
3. Vicky Toraskar (Malvan)
4. Rupesh Prabhu (Malvan)
5. Baba Naik (Shiroda)
6. Mr. Naik (Shiroda Velagar)
7. Raju Keluskar
8. Subodh Khadapkar (Navabag)
9. Mr. Navghe (Devgad)
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Deliverable F] Necropsies and sample collection
Details of necropsies conducted and samples collected from carcasses
While recording cetacean mortalities and strandings, necropsies were conducted as and
when possible on select carcasses to understand cause of mortality if possible and to
collect life history data. 5 Necropsies have been conducted till date and samples have
been from 16 carcasses animals.
Table 7: Total necropsies and samples collected

Species

No. Of necropsies

No. Of samples

IOHD

2

7

FP

3

8

Blue whale

Nil

1

Unidentified whale

Nil

2

Deliverable G] Workshops for dissemination of dolphin-watching protocol among
stakeholders, especially boat tour operators.

Summary and purpose of workshops conducted:
Three workshops were condcted in Talashil, Tarkarli and Devbag.The aim of these
workshops was to get the community together and spread awareness about marine
mammals and our work in this area. We also talked about dolphin-watching guidelines
for tour operators. In Tarkarli, due to ongoing unrest with respect to current tourism
guidelines, the content of the workshop was limited to awreness about marine mammals
and KCRT’s ongoing work on cetaceans in this region.
More such workshops will be held at the village level in the future. Such programs offer a
perfect opportunity to expand community network in the region and to garner their
support in future conservation endeavours.
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Talashil, (May 28, 2015)
Number of Participants: 42
We conducted a workshop with the local fishermen and tourism operators. The workshop
focussed on providing correct knowledge about cetaceans, talking about guidelines for
dolphin watching and involving the participants in the monitoring network. The response
was better than expected and we received good feedback from the attendees.
Tarkarli, (August 23, 2015)
Number of Participants: 47

Figure 29: KCRT members conducting Workshop with fishermen at
Tarkarli

Devbaug Sangam, (August 24, 2015)
Number of Participants: 51
Both these workshops were arranged in local temples with help form the dolphin tourism
cooperativesocieties. The participation was enthusiastic. The workshop module was
slightly modified due to some unrest in the locals due to some new regulations. We see a
need of a few follow-up workshops in the areas in the future.
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Figure 30: KCRT members conducting Workshop with fishermen at Devbag
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Deleverable H] Sindhdurg Cetacean Project Outreach Material
We have designed the following material to disseminate our results to the stakeholders;
fishermen, tourism operators, tourists and policy makers:

Dolphin-watching guidelines, species information and dolphin-friendly boat behaviour
in Marathi and English (for tour operators and tourists)
Species information for tourists and tourism operators
• Species common name and illustration
• Basic information on the species
• Interactions with boats – and disturbance
Dolphin-watching guidelines
• Illustrations to show how a boat should approach a pod of dolphins
• How many boats at a time
• How they can move along with a pod and for how long
Format and Size: Poster, 5 ft. X2.5 ft. (2:1 format, portrait)
Concept: KCRT, Rohan Chakravarty (Green Humour)
Illustrations: Rohan Chakravarty (Green Humor)
Type-setting: Vibhav Manjrekar

Cetaceans of Sindhudurg – an illustrated booklet in Marathi and English (for general
public, special attention to local communities and younger audience)
• Marine mammals
• Marine mammal biology
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• Threats to marine mammals
• What the Konkan Cetacean Research Team is doing and what can you do to help.
Format: Illustrated book, 10.5” X 8.5” on Glossy paper, 20 – 26 pages. Artwork for
both these materials is ready. We are waiting to give this material to be typeset
before submitting for printing.
Concept: KCRT
With sincere thanks to 'Share our Smiles - Whales and Dolphins of Bangladesh' by
Brian D. Smith, Elisabeth Fahrni Mansur and Farhana Akhtar, Wildlife Conservation
Society Bangladesh Program.
Illustrations: Rohan Chakravarty (Green Humor)
Type-setting: Vibhav Manjrekar
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