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Summary

In March 2018 with support from the Department of Biotechnology, Dakshin Foundation and the
Indian Institute of Science (IISc) successfully ran the first capacity building programme in Tropical
Marine Biology and Ecology at the Andaman and Nicobar Environment Team (ANET) located in North
Wandoor, South Andaman Island. This two-week hands-on workshop not only helped fill gaps in
marine science education and training in India but also demonstrated the great demand for such
courses in the country. The DBT sponsored programme from March 4th to March 18th 2018 enabled
15 students from across India to delve into the field and theoretical aspects of marine biology and
conservation, the funding support and contribution of visiting faculty and ANET researchers have
opened up opportunities to students previously unavailable in India.

Packed into two weeks, the course covered concepts in geology, oceanography, evolution, natural
history, marine invertebrates, marine vertebrates, ecosystems, community structuring, reproductive
ecology, larval ecology, connectivity, fisheries, marine conservation and study design via lectures,
discussions, field visits and activities. Students took on group and independent projects that stressed
the importance of study design and critical thinking. Course evaluations revealed that student found
the field-based activities, informal interactions and discussions with researchers and professors to be
very valuable.

Applicant Profiles

The workshop received over 200 emails of which 162 were completed applications for the
programme. 78% of the applicants were graduates either having recently completed their
postgraduate degrees or currently in pursuit of masters or PhD degrees. 17% of the applicants were
from marine science and oceanography related backgrounds and thus despite their formal training
saw value in this field-based course. Applications were received from students and graduates of
institutions such as Indian Institute of Science, Education and Research (IISER), Wildlife Institute of
India (WII), Cochin University of Science and Technology (CUSAT), Kerala University of Fisheries and
Ocean Sciences (KUFOS), Zoological Survey of India (ZSI), National Centre for Sustainable Coastal
Management (NCSCM), National Institute of Oceanography (NIO), Nature Conservation Foundation
(NCF), National Centre for Biological Sciences (NCBS), Tamil Nadu Fisheries University (TNFU),
Pondicherry University, Mumbai University, Forest Research Institute (FRI),  AMITTY, James Cook
University (JCU), Central Marine Fisheries Research Institute (CMFRI) and Tata Institute of Social
Sciences (TISS).

Shortlisted by Dr. Naveen Namboothri, Dr. Vardhan Patankar and Mahima Jaini, early career masters
and doctoral candidates were selected on the basis of their academic record, proven interest and
commitment to the field of marine biology. Of the participants 6 were offered student travel
fellowships of upto Rupees 10,000 /- to support their travel to and from the Andaman Islands (Table
1).
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Table 1. DBT Workshop on Tropical Marine Biology and Ecology Applicant Profiles.
Name Age Institution Education Degree / Current occupation Student Travel

Fellowship

Amit Hegde 23 Karnataka
University

M Sc Zoology (completed), Intern Sathyamangalam
Tiger Reserve

Awarded

Anjali Gopakumar 22 TREE Foundation B Tech Biotechnology (completed), Programme
Coordinator, TREE Foundation

-

Danita Daniel 24 IISER, Kolkata PhD (ongoing) -
Gayatri Kumari 25 Nalanda University M Sc Ecology & Environmental Studies (ongoing) Awarded
Hansatanu Roy 22 Dibrugarh

University
M Sc Integrated Physics (ongoing), intern NIO goa -

Hrishikesh 22 KUFOS M Sc Biological Oceanography & Biodiversity
(ongoing)

-

Karan Deshpande 21 K. J. Somaiya
College

M Sc Oceanography (ongoing) -

Madhura
Bhattacherjee

24 IISER, Kolkata PhD (ongoing) -

Meghana Binraj 21 Transdisciplinary
University

M Sc Conservation Futures (ongoing), Intern WWF Awarded

Ram Krish 25 Madras Veterinary
College

M V Sc (completed) Awarded

Sekhar MA 25 IISER, Mohalli M Sc Biology (completed) -
Shameeka Rao 25 SSTCN M Sc Global Wildlife Health & Conservation

(completed), volunteer SSTCN
-

Sheena Jose 23 KUFOS M Sc Biological Oceanography & Biodiversity
(ongoing)

Awarded

Shivani Patel 22 WII M Sc Zoology (complete), Intern WII Awarded
Sumit Prajapti 22 Mumbai University M Sc Environmental Sciences (ongoing) -

Faculty Profiles

Dr. Naveen Namboothri, Director and Founding Trustee of Dakshin Foundation, was the course
director for the two week workshop. Naveen holds a PhD in Marine Biology from Annamalai
University and his research interests span from biogeography to complex socio-ecological systems.
Over the years he has worked on coral reef boring organisms, coral recruitment, fish taxonomy,
Indian fisheries and sea turtles. During the course he led lectures on marine invertebrates, marine
community dynamics, experimental design and analysis. He also spent considerable time engaging
students in thought provoking discussions on marine ecology, evolution, study design and
conservation.

Dr. Devapriya Chattopadhyay, Associate Professor at Indian Institute of Science, Education and
Research (IISER) Kolkatta, was the guest faculty member for the first half of the course. Devapriya is a
paleobiologist studying the evolution of molluscs and the factors that guide their evolutionary
trajectory. She delivered lectures on evolution and biogeography - the abiotic factors and biotic
interactions that trigger evolutionary change, helping put present day conservation strategies against
the backdrop of Earth’s geological timescale.

Dr. Katell Guizien, Senior researcher at CNRS joined us for the second half of the course. With
expertise in fluid mechanics, Katell’s research focuses on the influence of hydrodynamics on the
structure and functioning of benthic communities. She delivered lectures on hydrographic modelling,
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connectivity, meta-population dynamics and MPAs. Katell also spent considerable time helping
students with their independent research projects.

Dr. Vardhan Patankar, post doctoral researcher at the National Centre for Biological Sciences was a
core faculty member for the duration of the course. With expertise coral reef resilience ecology,
Vardhan delivered lectures on marine ecosystems, marine vertebrates, community dynamics,
resilience research and conservation. He assisted the participants with reef creature identification
and provided valuable insights on diving based research.

Sahir Advani, a PhD candidate at the University of British Columbia studying the social and cultural
dimensions of fisheries in the Andaman and Nicobar Islands provided valuable insights on marine
fisheries through lectures, field visits and discussions. Sahir also assisted in other field-based
activities and helped direct the group seafood guide project.

Mahima Jaini was the course coordinator for the two week workshop. She has a M.Sc. from the
University of Maine and over 5 years of experience studying India’s marine systems. She covered
introductory lectures in oceanography and reproductive ecology. Apart from course logistics she
designed some of the field-based activities and helped with the group seafood guide project.

In addition to the above faculty members, the workshop also received guest lectures from Dr. Vinith
Kumar (NIOT), Dr. Mohanraju and Dr. S Venu (Pondicherry University) during site visits to their
respective campuses. Researchers at ANET, including Dr. Elrika D’Souza, Tanmay Wagh, Zoya Tyabji
and Sachin Vaishamapayan, added significant value to the course by sharing insights from their
ongoing research work. Tanmay Wagh and Zoya Tyabji lead field-sessions on rocky intertidal and
mangroves respectively. Sachin Vaishamapayan led sessions on fish dissections. Additional resource
personnel included Sneha Prakasamma, Sadaf Sethwala, Kabini Amin, and Nairika Bharucha. ANET
staff members including Saw John, Saw Watha, James Tirkey, Babu Kutty and Ledu Kujur were pivotal
for the field-based activities and independent research projects.

Workshop Schedule & Course Content

The workshop covered graduate-level marine biology and ecology content via lectures, field-visits,
activities and discussions, group and independent projects over the course of the two weeks (Table
2). Subjects covered during the workshop included concepts in geology, oceanography, evolution,
natural history, marine invertebrates, marine vertebrates, marine ecosystems, coral reefs, seagrass
beds, mangroves, community structuring, top down and bottom up processes, reproductive ecology,
hydrographic modeling, larval ecology, connectivity, fisheries, MPA design, marine conservation and
study design. Field trips were designed to pair with lecture content but at times mismatched due to
timing of the tides and faculty availability. Group projects began on day 6 of the course, and students
took time from the schedule to work on these. The last three days of the course were set aside for
independent project work. One day of rest was provided to students, in the middle of the course, to
allow them to visit sites of social and cultural importance in South Andaman.
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Table 2. Workshop schedule – March 4th – March 18th 2018

Date Day Theme Morning Afternoon Evening
Post-Dinner
Researcher
Interactions

4th March
2018

Sun Orientation Arrival 6:00 PM Introductions: To the
community, course, islands and
ANET - by Dr. Naveen
Namboothri, Kabini Amin &
Mahima Jaini

5th March
2018

Mon Oceanography 9:00 AM Intro to Oceanography -
by Mahima Jaini

1:00 PM Pool - Snorkelling
Session followed by beach walk
(Low Tide 5:14 PM 0.28m)  at
Sea Princess, New Wandoor -
with Mahima Jaini & ANET
team

7:00 PM Biotic interactions in
shallow marine ecosystem and
its record in deep time - by Dr.
Devapriya Chattopadhyay

6th March
2018

Tue Marine Natural
History

9:00 AM Biotic interactions in
shallow marine ecosystem and
its record in deep time (contd) -
by Dr. Devapriya
Chattopadhyay; 10:30 AM Rare
Fisheries Work - by Nakul S.

1:00 PM Intertidal Walk
(Mangroves to Rocky Intertidal)
(Low Tide 5:48 PM 0.40 m) -
with Naveen, Devapriya,
Tanmay, Zoya

6:00 PM Role of abiotic triggers
in evolution of marine
ecosystem - by Dr. Devapriya
Chattopadhyay

Leatherback sea
turtle research in
ANI -by Adhith
Swaminathan

7th March
2018

Wed Marine
Ecosystems

6:30 AM Snorkeling / Intertidal
Experiments (Low Tide 6:01 AM
0.37m) - with researchers &
ANET team

2:00 PM Devapriya 3:00 PM
Marine Invertebrates - by Dr.
Naveen Namboothri

6:00 PM Marine Vertebrates -
by Dr. Vardhan Patankar; 7:00
PM Elasmobranchs in the ANI -
by Zoya Tyabji

8th March
2018

Thu Community
Structuring &
Dynamics

6:30 AM Snorkeling/  Intertidal
Experiments (Low Tide 6:33 AM
0.52m) - with researchers &
ANET team

2:00 PM Intro to marine
ecosystems: Coral Reefs - by
Vardhan ; Mangroves - by
Zoya ; Intertidal - by Mahima ;
3:30 PM Evolutionary impact of
biotic interaction on marine
benthos as derived from the
fossil record - by Devapriya

6:00 PM Bottom-up & Top-down
processes by Dr. Vardhan
Patankar & Sahir Advani ;
Disturbance, competition,
predation - by Dr. Naveen
Namboothri

** Briefing by Sahir
& Mahima  on the
group seafood guide
project

9th March
2018

Fri Community
Structuring &
Dynamics

6:00 PM Mass extinction: A
complex case study of collapsing
ecosystem - by Dr. Devapriya
Chattopadhyay

10th
March
2018

Sat Behavioural
Ecology

6:00 PM Reproductive Ecology -
by Mahima Jaini

11th
March
2018

Sun

12th
March
2018

Mon Biological
Oceanography

9:00 AM Plankton surveys &
identification - with Mahima
Jaini & ANET Team

10:30 AM Coastal Circulation
Modeling - by Dr. Katell
Guizien; 2:00 PM - Group
project work- Seafood Guides

6:00 PM Intro to fisheries &
fisheries science - by
SahirAdvani

Sea grasses &
Dugongs - Dr. Elrika
Dsouza

13th
March
2018

Tue Fisheries &
Marine
Biotechnology

4:30 AM Fisheries jetty, fisheries
market & processing plant visit -
with Sahir Advani, Naveen Dr.
Namboothri & researchers

10:30 AM Visit to NIOT: Recent
advances in marine
biotechnology - by Dr. Vinith
Kumar

2:00 PM Vist to Pondicherry
University: Fish Biology - by Dr.
Venu ; Marine microbiology - by
Dr. Mohanraju

A fish called Dollar -
Sahir Advani ; Night
mangrove walk -
with researchers &
ANET staff

14th
March
2018

Wed Marine
Conservation

9:00 AM Larval Dispersal
Modelling & Metapopulation
Ecology - by Dr. Katell Guizien

2:00 PM Resilience in Coral
Reef Ecosysterms - by Dr.
Vardhan Patankar  ; Marine
Protected Area designs - by Dr.
Katell Guizien

6:00 PM Designing,
implementing and interpreting
scientific experiments - by Dr.
Naveen  Namboothri

Herbivory on
Andamans coral
reefs - Tanmay
Wagh

15th
March
2018

Thu Independent Experiment
Planning

Project work Trouble Shooting Marine Mammals &
Fisheries - by Sachin
Vaishampayan

16th
March

Fri Trouble Shooting
17th
March
2018

Sat Project Presentations

18th
March
2018

Sun Departure Course evaluations Departure

6:00 AM Diving / Mangrove experiments & Seafood guide
planning (Low Tide 7:09 AM 0.67m) - with researchers & ANET
team

6:00 AM Diving / Mangrove experiments  & Seafood guide
planning (Low Tide (7:58 AM 0.82m) -  with researchers & ANET
team

REST DAY & Port Blair Tour

Project work
Project work

Independent
Research
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Field-based activities & exercises

In-water activities: At the start of the workshop the entire class was taken to a local pool to get used
to snorkeling gear as a third of them were non swimmers. Snorkeling on Allen’s Patch near North
Wandoor was supervised by ANET’s dive master and rescue divers, and ample safety precautions
were taken. Once comfortable the students were asked to identify 12 labeled marine organisms,
applying theoretical knowledge in the field. Following the snorkeling days students were taken for
SCUBA diving sessions with Infiniti Scuba in Chidiatapu, South Andaman. Infiniti conducted discover
scuba dive and fun dive sessions at Suar Mundi, off Rutland Island, an area rich in live coral. Infiniti’s
boat White Horse was a large stable platform on which faculty were able to easily conduct field
orientation sessions. Suar Mundi’s shallow waters allowed students to independently explore the
region observing a variety of hard corals, sponges, urchins, seastars, sea cucumbers, reef fishes like
butterflyfish, angelfish, parrotfish, surgeonfish, snappers, groupers and many more.

Figure 1. a. Snorkeling-based marine critter identification exercise, b. onboard safety precautions and ANET staff
member, c. Student discovering scuba diving.

Intertidal activities: Intertidal explorations focused on introducing students to the key components of
rocky, muddy and mangrove ecosystems, the common flora and fauna found in them, their patterns
of distribution and abundance, adaptation and interactions. Rocky intertidal visits stressed the
gradients in moisture, dessication and temperature that prevail in the intertidal zone. Patterns in
zonation, abiotic and biotic controls were discussed based on first hand observations. Mangroves
presented an ideal system to study species interactions and behaviors. Students conducted a group
study to document the association between mangrove fauna and mangrove root density.

Figure 2. Intertidal explorations.
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Plankton survey: To pair with lectures on biological oceanography, marine reproductive ecology and
connectivity, ANET conducted plankton surveys to compare taxa occurring nearshore in mangrove
channels to those occurring over the reef. Students used simple plankton guides to identify
phytoplankton and zooplankton found in their samples. The surveys stress the importance of
distinguishing between holoplankton and meroplankton.

Figure 3. a. Sorting through plankton samples. b. comparing taxa observed in mangrove and reef associated plankton
tows.

Fisheries field visits: Students were taken to one of the main fish landing and marketing sites in the
Andaman Islands – Junglighat jetty and fish market. The excursion allowed the students to first hand
witness the diversity of fishing gear, fished species and market drivers. Following the field visit,
students were given a tour of the Era fisheries seafood processing plant by co-owner Mr. Anurag
Dewan. These visits were discussed by Sahir Advani bringing together the social, political, economic
and ecological drivers of island fisheries.

Group Projects

The class was divided into two groups: Eight Baiters (Anjali, Gayathri, Hansatanu, Karan, Madhura,
Meghana, Sheena & Sumit) and Seven Skaters (Amit, Danita, Hrishikesh, Ram, Sekhar, Shameeka &
Shivani). Each group was assigned the task of developing a sustainable seafood guide for ANET.
During the two weeks ANET consumed a variety of locally available marine fishes, these along with
the species observed at the Junglighat jetty became the subjects of the sustainability test. Students
were also provided examples of international guides including that of the Marine Stewardship
Council (MSC), Monterey Bay Aquarium’s Seafood Watch and World Wildlife Fund (WWF). Based on
this information and the concepts covered in the classes, students were to develop a system of
criteria against which to judge the variety of seafood available at ANET. Students used organism
biology, ecology, habitat, fishing methods, assessments and management as metrics in their
sustainability criteria (Figure 4 and 5). While the criteria used by the two groups to judge the fish
differed, the resultant standards for each seafood type were very similar (Table 3).
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Figure 4. Group ‘Eight Baiters’ flowchart and criteria for testing the sustainability of seafood consumed at ANET.

Figure 5. Group ‘Seven Skaters’ scoring criteria for testing the sustainability of seafood consumed at ANET.

Biology and Stock Information: Ecology:
Is there any detailed stock information? Rate from information
unkown as 1 to detailed information available as 5

At what trophic level is the species? Rate from top predator as 1 to
smaller fishes at 5.

Is the population known to be stable? Rate from highly unstable
populations as 1 to stable populations as 5.

Is there a lot of damage to the ecosystem due to the fishing method?
Rate from extensive damage as 1 to minimal damage as 5.

Are fishers reporting reduced catch? Rate from reports of drastically
reduced catch as 1 to abundantly available as 5.

Are there juveniles in bycatch? Rate from many juveniles as 1 to very
few as 5.

How is the geographical distribution? Rate from local as 1 to global as
5.

Are there threatened species in bycatch? Rate from many threatened
individuals as 1 to no threatened species as 5.

Are these schooling/ shoaling fish? Rate from large shoals as 1 to
individuals as 5.

Does fishing this species cause Allee effect? Rate from highly
susceptible as 1 to no Allee effect caused as 5.

Is the reproductive rate high? Rate slow breeders as 1 and highly
fecund and fast breeders as 5. Preferences for Meat:
Is the growth rate slow or relatively quick? Rate slow growers taking
many years to gain adult size as 1 and fast growers as 5.

Is this species available easily? Rate from rarely available as 1 to easily
procured as 5.

Age/ rate of maturity? Reproductive/ Breeding age/ Age at maturity How expensive is this species? Rate from highly expensive as 1 to
economical and cheap as 5.

Are these migratory species or resident species in the Andamans?
Rate from migratory as 1 and residents as 5.

Is the shelf life of the species long? Rate from low shelf life as 1 to
high shelf life as 5.

Are there any breeding grounds near the fishing areas? Rate from
grounds at fishing areas as 1 to far away from fishing areas as 5.

Rate the following: Taste/ Texture/ Visual Preference/ Smell with
extremely disgusting as 1 to very appetising as 5.

Fishing Method:

Is the species easy to process or prepare for consumption? Rate from
time consuming processing as 1 to easy to prepare as 5.

Has the species been caught by commercial or artisenal fishing? Rate
from trawler use as 1 to artisenal fishing as 5.

Is the export demand for this species high? Rate from highly valued
for export as 1 to only for local demand as 5.

Is the CPUE ideal? Rate from low CPUE as 1 to high CPUE as 5.

How dependent is the community livelihood on this species? Rate
from not dependent as 1 to highly dependent as 5.
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Table 3. Seafood guide produced by grouper ‘Eight Baiters’ and ‘Seven Skaters’ respectively.
NAME OF THE FISH SCORE RECOMMENDATION
Jack (Caranx lugubris) 30 Preferred
Green jobfish (Aprion virescens) 30 Preferred
Seer fish (Scomberomorus guttus) 31 Preferred
Trevally (Caranx ignobilis) 28 Okay/ Vulnerable
Indian Mackerel (Rastrelliger kanagurta) 26 Okay/ Vulnerable
Goldspot Mullet (Chelon parsia) 29 Okay/ Vulnerable
Yellowfin Tuna (Thunnus albacares) 28 Okay/ Vulnerable
Emperor (Lethrinidae) 20 Avoid
Barracuda (Sphyraena) 21 Avoid
Coral trout (Plectropomus leopardus) 15 Avoid

Independent Projects

Students conducted independent projects during the last three days of the course. Unfortunately,
one student, Ram Krish, fell ill towards the end of the course and was unable to conduct a project of
his own. The rest of the class took on a variety of projects ranging from observation studies to
manipulative experiments (Table 4).

Table 4. Independent projects undertaken by students during the DBT workshop.
Name Title of Independent Project Appendix

Pages
Amit Hegde Mangrove frog (Fejervarya cancrivora) as Prey and Predator -a case study from

south Andaman mangrove ecosystem
1

Anjali Gopakumar Feeding preference of the giant mangrove whelk, Terebralia palustris, between
a choice of senescent leaves and fresh, green leaves in the mangrove forests in
North Wandoor, South Andaman Islands

2-11

Danita Daniel Behavioural Variations in Mudskippers from Mangrove and Sandy Shore
Habitats

12-15

Gayatri Kumari Abundance and Diversity of Different Species at Mangrove Tidal Pools with
Depth

16-19

Hansatanu Roy Mobilities of propagules and distributions with tidal variations 20-22

Hrishikesh Substrate preference for fish schooling 23-24
Karan Deshpande Sense of smell in preference for shell for Hermit Crabs 25-26

Madhura
Bhattacherjee

Diversity of bivalves across the mangrove, sandy intertidal and rocky intertidal
habitats in South Andaman Island

27-30

Meghana Binraj Richness of plankton in the rocky intertidal zones during high tide and low tide 31-37

Ram Krish NA -
Sekhar MA Female spatial distribution around Male fiddler crab: Honest signal v/s

Dishonest Signal
38-39

Shameeka Rao Fiddler Crabs: Do males spend less time foraging because of time spent
signalling?

40-42

Sheena Jose Olfaction and feeding behaviour of gastropod 43-44
Shivani Patel Photosensitive response and preference of substrate in the Pulmonate Sea slug-

Onchidium.
45-47

Sumit Prajapti Predation Behavior of Mudskipper on Fiddler crabs 48-51

Majority of the students took advantage of the ANET mangroves collecting observations and
conducting experiments on mangrove tide pools, mangrove snails, hermit crabs, fiddler crabs and
mud skippers (Table 4). Few experiments spent a lot of time in developing optimal sampling

SEAFOOD SCORE
Smaller Tuna Good
Jacks Good
Snappers Good
Mackerel Good
Sprat Good
Barracuda Okay
Emperor Okay
Groupers Never
Sharks Never
Large Tuna Never
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strategies through trial and error. Despite the tribulations, students were able to complete their
projects and produce succinct reports on the matter (shared in the Appendix 1).

Workshop Expenses

The workshop was conducted on a relatively small budget. The use of ANETs boats for snorkeling and
plankton sampling greatly reduced costs. In our original proposal we failed to account for food and
accommodation expenses for workshop faculty and participants but our savings on international
flights, boat hire and SCUBA diving sessions helped cover those costs (Table 5).

Table 5. Details of expenses incurred during the DBT sponsored course in Tropical Marine Biology and Ecology in the
Andaman and Nicobar Islands, hosted at ANET, North Wandoor, South Andaman Island.

Course Feedback

Student feedback on workshop content, faculty, resource personnel, food and accommodation was
gained through a survey monkey questionnaire (Appendix 2). Students were satisfied by course
content and flow, and found sufficient detail in coverage of subjects like geology, oceanography,
marine ecosystems, community structuring, fisheries, larval ecology and connectivity. Few students
(5%) found insufficient detail in subjects like evolution, natural history, marine organisms,
reproductive ecology and marine conservation. Study design was the only subject most lacking in
detail and could use some improvement.

Workshop instructors and resource personnel were rated highly in terms of their preparedness,
clarity of communication, facilitation of independent thinking, approachability and assistance. ANET
food and accommodation scored above average as well. Some students wanted the programme to
be longer but were content with free time, daily schedules and logistics (see Appendix 2 for further
detail).

Budget Head Sub-heading Explanation Proposed Incurred
Travel Travel - International - 1 faculty

member from France
1 multi-stop trip : France to Port Blair to
Bangalore to France

180,000 80,532

Travel Travel - national - 1 Faculty
round trip + Student Travel
Fellowshops

1 facultly round trips from Kolkatta to Port
Blair (Rs 20,000) + 6 Student Travel
Fellowships (Rs 10,000 each)

75,000 97,714

Travel Food & Accomodation for
faculty

2 faculty stay at ANET- 750 per night for 8
days. 2 faculty stay at ANET - 750 per person
per day for 15 days

84,000 34,500

Travel Food & Accomodation for
students

15 students stay at ANET - 750 per student
per day  for 15 days

0 168,750

Travel Road Transport Airport pick ups & drops. Chidiatapu & Port
Blair & Local field trips.

0 50,100

Travel Boat hire - 2 days Boat hire for 2 days, 2 boats - 5,000 per day
per boat

75,000 20,000

Working Expenses Field assistant hire Field Assistant hire - 3 kitchen for 15 days, 2
field assistant for 20 days

31,500 42,500

Working Expenses Course Coordinator hire 3 months salary 100,000 103,500
Contingency Scuba DSD + Pool sessions 15 students DSD at 5000 per DSD, 15 pool

sessions at 1000 per session
140,000 84,750

TOTAL 685,500 682,346
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Field trips and visits to other institutions were highly prized. 64% of the time, students responded
that they liked the practical and interactive field and discussion-based components of the course the
most. 23% were most impressed by the course content. 14% saw great value in the facilitation of
independent thinking. While most students indicated that they found no short comings to the
course, few recommended additional pre-workshop study material to strengthen the programme
and its learning outcomes (see Appendix 2 for further detail).

In conclusion, this workshop was the first of its kind in India. The great number of applications,
dedication and enthusiasm of the students attest to the need for similar programmes in the country.
For Dakshin Foundation and ANET this workshop serves as a strong foundation for future training
programmes. We hope that this programme has helped motivate the participants to pursue a career
in marine biology and ecology, to do meticulous and timely marine research and conservation work.



APPENDIX 1
Student Independent Project Reports



Student Independent Project Report 1. Amit Hegde

- 1 -

Mangrove frog (Fejervarya cancrivora) as Prey and Predator -a case study
from south Andaman mangrove ecosystem

Amit Hegde

Introduction
Mangrove frog is one of the only amphibians that can live by withstanding high salinity and that’s
why it is also necessary to understand the density and feeding and part in the food chain.

Methodology
Sampling was done during pre-monsoon season (March) in South Wandoor, Andaman, in mangrove
ecosystems. For the relative density and abundance totally 15 transects of 5 meters width and
50meters in length within 15mins during the high tide and low tide. Looked for mangrove frog and
prey species or competitors (amphibians, birds, reptiles) and number of individuals based on visual
encountered time constrained survey. Canopy also measured in terms of; no, low, medium and high
canopy and along with that  litter cover is also noted Along with the temperature, Water salinity is
measured by Hand refractometer (ERMA). For their dietary studies: stomach flushing is done.

Results
During the survey the temperature ranged from 27-29 degree Celsius (average: 27.18 degree
Celsius) from the previous literature it is known that they can withstand high temperature. Salinity
varied from 30ppt (parts per thousand) to 43ppt (average salinity: 36.45ppt) where ocean salinity
was 36 ppt. 43ppt perhaps the first highest salinity tolerance record in the world.

Canopy doesn’t matters much they use Pneumatophore mainly and prop roots and dead woods as
hiding grounds (for defence) and they doesn’t need litter cover as the other frogs do. In south
Andaman’s they are found in mangrove mainly (where they doesn’t occur in forest and beaches).

Stomach gut analysis showed that majorly constituted of crustaceans (most of them were belonging
to the family: Grapsidae) and some crickets belonging to Gryllidae.

Predators or competitiors species included: Dog faced water snake (Cerberus rynchops), Stork-billed
kingfisher (Pelargopsis capensis), Andaman hawk-owl (Ninox affinis), Andaman night jar
(Caprimulgus andamanicus). Dog faced water snake (Cerberus rynchops) density is considered to be
really high during high tide but still predation is not yet documented so far even that may be the
limitation of the study.
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Feeding preference of the giant mangrove whelk, Terebralia palustris,
between a choice of senescent leaves and fresh, green leaves in the
mangrove forests in North Wandoor, South Andaman Islands

Anjali Gopakumar

Context of the Study
On 6th March 2018, the Marine Ecosystem walk brought up numerous questions on adaptations,
patterns and interactions. As we were walking through the Mangrove ecosystem, the Giant
Mangrove Whelk, Terebralia palustris, caught my eye. I observed a number of them feeding on the
yellow, senescent leaves, while there were very few feeding on the fresh, green leaves. This
peculiarity struck me as strange, and I decided to look it up later on. But when the time for planning
an independent research project came upon us, I decided to research on the afore- mentioned
oddity. Adding to it the essential role that gastropods play in the nutrient cycling process in the
mangrove ecosystems, this study seemed most ideal.

Question
Does the Giant Mangrove Whelk, Terebralia palustris, prefer feeding on senescent leaves or fresh,
green leaves?

Hypothesis
The Giant Mangrove Whelk, Terebralia palustris, prefers feeding on senescent leaves over fresh,
green leaves.

Sampling Design & Methodology
Spatial distribution of the giant mangrove whelk, Terebralia palustris, in relation to mangrove leaf
litter of the three mangrove species; Rhizophora, Avicennia and Bruguiera.
A line transect survey of 3 different regions rich in their respective mangrove species- Rhizophora,
Avicennia and Bruguiera- was taken. The number of gastropods (Terebralia palustris) -adult and
juvenile- feeding on the fresh, green leaves, senescent leaves, completely decayed leaves and the
mangrove propagules were counted and the numbers were noted down. The latter two leaf and
propagule litter were chosen for reference. The experiment was repeated thrice- twice in the
evening and once in the morning. The percentage of feeding of the gastropod on the respective leaf
litter was calculated.

Figure 6. Picture of the Giant Mangrove
Whelk, Terebralia palustris, feeding on a
senescent leaf in the Rhizophora patch.
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Preliminary experiment to check the preference of the giant mangrove whelk, Terebralia palustris, to
fresh green leaves, senescent leaves, decayed leaves and mangrove propoagules of Rhizophora
species.

After performing the population survey, the Rhizophora mangrove patch was chosen at random out
of the total three, and further experiments were conducted in that mangrove patch. An in- situ
experiment was set up in the Mangrove forests in North Wandoor, South Andaman Islands. Two
fresh, green leaves, two senescent leaves, two fully decayed leaves, and two mangrove propagules
were placed in four corners of the set- up as shown below and a sample size of 38 gastropods were
placed in the centre, at an approximately equal distance from each corner. The number of
gastropods moving towards each corner was observed at an interval of two hours for a period of 18
hours. The experiment was repeated twice, and the observations were noted down.

Confirmatory experiment to check the preference of the giant mangrove whelk, Terebralia palustris,
to fresh green leaves, senescent leaves, decayed leaves and mangrove propoagules of Rhizophora
species – Taking into consideration distance / resource availability.
To verify the results from the previous experiment, a confined experimental set- up was carried out
to check whether an ecosystem- based change- distance/ resource availability- affected the
gastropods’ feeding preference. A fresh, green leaf, a fully decayed leaf, a senescent leaf and a
mangrove propagule were placed at different distances, as shown in the figure below. The
experiment was replicated twice, with the second experiment containing only a fresh, green leaf and
a senescent leaf, and the observations were in turn noted down.

Figure 7. Depiction of the in-situ experimental
setup.

Figure 8. Depiction of the confined experimental setup.
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Literature study to understand better the reasons behind the feeding preference of the giant
mangrove whelk, Terebralia palustris.
Numerous research papers were studied to comprehend the reason (if any) behind the feeding
preference of the Giant Mangrove Whelk, Terebralia palustris.

Observations
Spatial distribution of the giant mangrove whelk, Terebralia palustris, in relation to mangrove leaf
litter of the three mangrove species; Rhizophora, Avicennia and Bruguiera.
The number of gastropods feeding on each mangrove leaf litter of the three, different mangrove
species was noted down and their percentage of feeding was calculated.

Table 1. Table depicting spatial distribution of the Giant Mangrove Whelk, Terebralia palustris.

Number of
Trials

Number of gastropods

Adult Juvenile

Green
leaves

Senescent
leaves

Fully
decomposed
leaves

Mangrove
Propagules

Green
leaves

Senescent
leaves

Fully
decomposed
leaves

Mangrove
Propagules

Rhizophora

Trial 1 0 57 4 28 1 5 0 0

Trial 2 4 230 46 17 0 0 0 0

Trial 3 1 93 24 7 0 2 0 0
Average
Number of
Gastropods 3 127 25 17 1 4 0 0

Percentage
of feeding 1.67 70.94 13.96 9.49 0.55 2.23 0 0

Bruguiera

Trial 1 4 131 96 0 0 2 0 0

Trial 2 5 83 61 9 1 0 0 0

Trial 3 10 87 23 0 0 1 0 0
Average
Number of
Gastropods 7 101 60 9 1 2 0 0

Percentage
of feeding 3.88 56.11 33.33 5 0.55 1.11 0 0

Avicennia

Trial 1 10 33 42 0 2 1 1 0

Trial 2 10 28 14 0 0 2 0 0

Trial 3 2 35 18 1 0 0 0 0
Average
Number of
Gastropods 8 32 25 1 2 2 1 0
Percentage
of feeding 11.26 45.07 35.21 1.4 2.81 2.81 1.4 0
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From the table and charts depicted above, we can positively say that the feeding preference of Giant
Mangrove Whelk, Terebralia palustris seems to be as shown below:
Senescent leaves> Fully decomposed leaves> Fresh, Green leaves> Mangrove propagules.

Preliminary experiment to check the preference of the giant mangrove whelk, Terebralia palustris, to
fresh green leaves, senescent leaves, decayed leaves and mangrove propoagules of Rhizophora
species.
The sample size taken for the in- situ experiment was 38.
Number of adults= 35
Number of *juveniles= 3

Figure 9. % abundance of the adult gastropod, Terebralia palustris, in relation to mangrove leaf litter
and propagules of three mangrove types.

Figure 10. % abundance of juvenile gastropod, Terebralia palustris, in relation to mangrove
leaf litter and propoagules of three mangrove types.
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*Giant Mangrove Whelks that measured less than 5 cm were considered to be juveniles, while the
rest were considered to be adults.
The number of gastropods feeding on each mangrove leaf litter of the Rhizophora species was noted
down every two hours for a period of 18 hours. The observations are given in the table below.

Table 1. Table depicting number of gastropods feeding on the mangrove leaf litter of the Rhizophora species at the in- situ
experiment site.

Number
of trials Time

Number of gastropods feeding on the mangrove leaf litter
Adult Juvenile

Green
leaves

Senescent
leaves

Fully
decayed
leaves

Mangrove
propagules

Green
leaves

Senescent
leaves

Fully
decayed
leaves

Mangrove
propagules

1

12.00
PM 0 0 0 0 0 0 0 0

2.00 PM 0 1 0 0 0 0 0 0

4.00 PM 0 4 0 0 0 0 0 0

6.00 PM 0 5 0 0 0 0 0 0

8.00 PM 0 9 2 0 0 0 0 0

6.00 AM 10 12 9 0 1 1 0 0

8.00 AM 7 0 0 1 0 0 0 0

2

9.00 AM 0 0 0 0 0 0 0 0
11.00
AM 0 2 6 0 0 0 0 0

1.00 PM 0 2 9 0 0 0 0 0

3.00 PM 1 3 9 0 0 1 0 0

5.00 PM 0 3 10 0 0 1 2 0

6.00 AM 11 38 8 0 2 1 0 0

The rest of the gastropods (the ones not mentioned in the table above) are either stationary or are
moving randomly.

Figure 11. A depiction of the movement of gastropods towards the mangrove leaf litter. (a) The gastropods moving towards the
different mangrove leaf litter one hour into the experiment, (b) After 4 hours, (c) After 18 hours.
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During Trial 1, it was also observed that by the end of the 18 hours, the gastropods had consumed
the entire litter of senescent leaves, fully decomposed leaves and green leaves, but had left the
mangrove propagules untouched. Hence, we could conclude that 100% of the senescent leaves, fully
decomposed leaves, and the fresh, green leaves were consumed by the gastropods, in that order.

During Trial 2, an entirely new sample size of gastropods was used, and three leaves of each
mangrove leaf litter were used, as compared to the two leaves used previously in Trial 1. Hence, it
was possible to calculate the consumed surface area of the different mangrove leaf litter of the
Rhizophora species after 18 hours.

Table 2. Table depicting the surface area of the mangrove leaf litter of the Rhizophora species consumed by the gastropods
at the in- situ experiment site.

Type of leaf filter
Total Surface
Area (Before
Feeding)- in
mm²

Consumed Surface
Area (After Feeding)-
in mm²

Percentage of
feeding area

Feeding rate
(Percentage of
fed area/ hour)

Fresh, green
leaves

G1 3400 400 11.76

G2 4300 3400 79.06

G3 - - 100

Average % of fed area 63.6 3.02

Senescent
leaves

S1 7600 6050 79.6

S2 5043 3543 70.2

S3 4300 4000 93.02

Average % of fed area 80.94 3.85

Fully
decomposed
leaves

FD1 3528 3028 85.82

FD2 3950 3600 91.13

FD3 - 1 100

Average % of fed area 92.31 4.39

From the feeding rate of the green leaves, senescent leaves and fully decomposed leaves given in
the table above, we can observe that the gastropods fed on the fully composed and senescent
leaves more than the green leaves.

Thus, from the two trials in this experiment, we can conclude that the feeding preference of the
gastropods is as such:
Senescent leaves or Fully decomposed leaves> Fresh, green leaves> Mangrove propagules

Confirmatory experiment to check the preference of the giant mangrove whelk, Terebralia palustris,
to fresh green leaves, senescent leaves, decayed leaves and mangrove propoagules of Rhizophora
species – Taking into consideration distance / resource availability.
The sample size taken for the confined experiment was 10.
Number of adults= 9
Number of juveniles= 1
The number of gastropods feeding on each mangrove leaf litter of the Rhizophora species was noted
down every hour for a period of 6 hours. Two trials were conducted, and the observations were
noted as shown in the table below.
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Table 3. Table depicting number of gastropods feeding on the mangrove leaf litter of the Rhizophora species at the
confined experiment site- Trial 1.

Number
of trials Time

Number of gastropods feeding on the mangrove leaf litter
Adult Juvenile

Green
leaves

Senescent
leaves

Fully
decayed
leaves

Mangrove
propagules

Green
leaves

Senescent
leaves

Fully
decayed
leaves

Mangrove
propagules

1

9.00 AM 0 0 0 0 0 0 0 0
10.00
AM 1 1 1 5 0 0 0 0

11.00
AM 2 1 0 3 0 0 0 0

12.00
PM 2 0 0 3 0 0 0 0

1.00 PM 1 0 0 3 0 0 0 0

2.00 PM 1 1 0 3 0 0 0 0

3.00 PM 1 3 0 0 0 0 0 1

Table 4. Surface area of the mangrove leaf litter of the Rhizophora species consumed by the gastropods at the confined
experiment site- Trial 1.

Type of leaf
filter

Total Surface
Area (Before
Feeding)- in
mm²

Consumed
Surface Area
(After
Feeding)- in
mm²

Percentage of
feeding area

Feeding rate
(Percentage of
fed area/ hour)

Green leaves 3214 514 15.99 2.28
Senescent
leaves 7674 275 3.58 0.51
Fully
decomposed
leaves 7030 323 4.59 0.65
Mangrove
propagules No significant difference

In Trial 1, it was observed that the gastropods moved towards the mangrove leaf litter that was
closer, if the ones they preferred were farther away. A larger number of gastropods moved towards
the fresh, green leaves that were closer to them, than the senescent leaves that were further away.

Figure 12. Trail 1. Movement of gastropods towards mangrove leaf litter and propagules a) 1 hour into the
experiment, b) after 2 hours.
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A similar experimental set- -up - but with only fresh, green leaves and senescent leaves- was carried
out again, and the observations were noted.

Table 5.6. Number of gastropods feeding on the mangrove leaf litter of senescent leaves and fresh, green leaves of the
Rhizophora species at the confined experiment site- Trial 2.

Number of
Trials Time

Number of gastropods feeding on the mangrove leaf litter

Adults Juveniles

Green
leaves

Senescent
leaves

Green
leaves

Senescent
leaves

2

3.00 PM 0 0 0 0

4.00 PM 2 0 0 0

9.00 PM 3 2 0 0

6.00 AM 3 1 0 0

Table 5.7. Surface area of the mangrove leaf litter of the Rhizophora species consumed by the gastropods at the confined
experiment site- Trial 2.

Type of leaf
filter

Total Surface
Area (Before
Feeding)- in
mm²

Consumed
Surface Area
(After
Feeding)- in
mm²

Percentage of
feeding area

Feeding rate
(Percentage of
fed area/ hour)

Green leaves 4931 2300 46.6 3.1

Senescent
leaves 4296 1500 34.91 2.32

Figure 13. Movement of gastropods towards the mangrove leaf litter- Trial 2. a) The stationary gastropods at the
beginning of the experiment. b) After 6 hours.
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In Trial 2 as well, it was observed that the gastropods moved towards the mangrove leaf litter that
was closer. A larger number of gastropods moved towards the fresh, green leaves that were closer
to them, than the senescent leaves that were further away.

Thus, from this confirmatory experiment, we can conclude that, when it comes to distance/ resource
availability, the feeding preference of the Giant Mangrove Whelk, Terebralia palustris, is as shown
below:
Fresh, green leaves> Senescent leaves

Literature study to understand better the reasons behind the feeding preference of the giant
mangrove whelk, Terebralia palustris.
The concept of food preference for any organism usually comprises of two features of food:
Attractiveness- Visual / Olfactory: There are possible olfactory/ chemical cues released by the leaves
that attract the gastropod, Terebralia palustris to each of them.
Palatability: Plant phenolics/ Plant toxins have a deterring effect on different herbivores. For
example, brown algal polyphenolics and tannic acid consistently deterred feeding by marine
herbivores. Hence, it is a possible reason why the Giant Mangrove Whelk does not prefer fresh,
green leaves (which contain a high content of phenolics) over senescent leaves. The nutritive quality
and caloric content of the different mangrove leaf litter also plays a major role in their feeding
preference.

Hence, to put in simpler terms, The senescent leaves can be easily broken down, owing to its half
dead nature, Additionally, it has a high organic content, nutrition and low phenolic content, and
produces a more attractive olfactory cue. Even though the fully decayed leaves are very easy to
digest, they have very less nutritive value, and hence are not as preferred. The fresh, green leaves
have a very high content of plant phenolics/ plant toxins, that are unpalatable for the gastropods.
Hence, the Giant Mangrove Whelk prefers senescent leaves over fresh, green leaves.

Results
From the experiments conducted, we can conclude that the Giant Mangrove Whelk, Terebralia
palustris (both adults and juveniles) prefers senescent leaves over fresh, green leaves. However, in

Figure 14. Feeding rate of gastropod, Terebralia palustris, on each of Rhizophora mangrove leaf litter type.
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Results
From the experiments conducted, we can conclude that the Giant Mangrove Whelk, Terebralia
palustris (both adults and juveniles) prefers senescent leaves over fresh, green leaves. However, in

Figure 14. Feeding rate of gastropod, Terebralia palustris, on each of Rhizophora mangrove leaf litter type.
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the third experiment, it was observed that the gastropod preferred to feed on the fresh, green
leaves that were closer than the senescent leaves that were further away. Feeding in nature could
be a compromise between the preference of the consumer and the availability of the prey items- a
possible explanation for the gastropod’s behaviour.

Significance of Findings
Gastropods are an integral part of the nutrient cycling process in the Mangrove ecosystem. They
promote nutrient recycling and shape the forest understory by consuming plant litter and
microorganisms from the sediments. They produce faecal material that has higher nutritional
content and significantly lower tannin concentrations than the leaves themselves, promoting
recycling of the detrital matter. Thus, finding out the feeding preference of the Giant Mangrove
Whelk, Terebralia palustris will give us a better understanding of the nutrient recycling process in
the mangrove forests in North Wandoor, South Andaman Islands.

If given more time to work on this project, it would be a good idea to do an extensive study on the
number of different types of mangrove leaf litter present on the forest floor, in comparison with the
number of gastropods. This would give us a clearer idea of whether the feeding preference of the
Giant Mangrove Whelk is because of the increased number of senescent leaves on the ground or
not. We could also check the stomach contents of the gastropods to understand the kind of litter
that they consume.
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Fish Out of Water: Behavioural Variations in Mudskippers from Mangrove
and Sandy Shore Habitats

Danita Daniel

Context
Mudskippers that are found in the mangroves, sandy and rocky intertidal habitats, look and act
different. Everything including size, movement on water, time spent on land and density seems
different. Literature suggests that they are the same species and there are also multiple aggressive
interactions among individuals.

Questions
Is there behavioural variation in the mudskippers found in the mangroves and in the sandy
intertidal? If allowed to interact, would there be a difference in the aggression levels? What are the
environmental drivers that cause these differences? Are these behaviours plastic?

Sampling Design
In Situ Observations
Included Focal Animal Sampling – Each individual observed for 10 minutes after a 3 minute
acclimatization time. And Line Transect – 50 m length at 3 m distance from the edge of the water.
All observations were done on one side.
Controlled Observations
Collection with nets – fish from both areas stored for 1 hour in buckets and then released into the
experimental arena. Experimental Arena – 75 cm X 75 cm enclosure with pool of depth 10 cm and
diameter 60 cm in the centre. Each enclosure had 12 fish, either from the mangroves or the
intertidal, to maintain constant density. Focal animal sampling – Observation for 10 minutes with a
gap of 20 minutes. Scan sampling for states – Scans performed every 10 minutes. Number of
individuals in each state was noted. Water was poured into the arena at the end of the hourly
observations.

Results
In Situ Observations
Both populations showed more time spent out of water, with the intertidal population spending
maximum time out of water during high tide.
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Aggression, in general was higher for the mangrove mudskippers. The intertidal mudskippers,
however, showed a comparable number of aggressive interactions during high tide.

The mangrove mudskippers seemed to change their state randomly, whereas the intertidal
mudskippers mostly changed state due to wave action
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Density was much higher in the mangroves, both during low tide and high tide.

Controlled Observations
Effect of density and wave action were negated, as there were no waves, and density was same for
both populations.

1. Intertidal mudskippers spend more time out of water than those found in the mangrove.

2. Over time, the time spent in water for both populations becomes comparable.
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3. Number of aggressive interactions continues to be more for the mangrove mudskippers.

Findings
Multiple behavioural differences in the intertidal and mangrove mudskippers – time spent in water
and aggression levels differ. Low density and wave action are environmental drivers which cause the
differences. Certain behaviours change with change in environmental conditions, while others
remained the same during the time of study.

Significance of Findings
Individuals may not be able to adapt in the other habitat. Differences could accumulate. Speciation –
mudskippers have been known to show sympatric speciation due to behavioural differences even in
the same habitat (African coast).
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Abundance and Diversity of Different Species at Mangrove Tidal Pools with
Depth

Gayatri Kumari

Context
Study of Tidal Pools of Mangrove is important because tidal pools act as fishery nurseries for juvenile
fishes, crabs, shrimps and other marine and mangrove species. They act as a support system for
many organisms when there is no water remaining in the mangrove. However, organisms taking
refuge in tidal pools have to be adapted to the changing temperature, salinity, oxygen availability
(Rain and evaporation) and desiccation. They also have to deal with the threats to be washed away.
Although it play an important role for survival of different organisms by providing suitable habitat,
this aspect of mangrove is generally overlooked and require intense study (Lobato et al., 2016).

Hypothesis
Null hypothesis: There will not be any difference in the abundance and diversity of organisms with
depth of tidal pool
Alternative hypothesis: More deeper the pool greater abundance and diversity tidal pools would
have

Design of the experiment
Selected 6 isolated pools of different depth
All the pools were in exposed area so that shadows would not impact the result

Methods
The size and volume of tidal pools was calculated using length, width and depth at day time followed
by high tides recession.

Average Salinity and temperature of tidal pools was calculated by taking mean value of three
measurement respectively at every 2 hours. Counted the number and types of different species
present in the pools every 2 hours
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Results
Tidal pools went through two changes either dried up or water volume decreased. Two tidal pools
dried up and water on other pools decreased with time

Figure 1. Changes in volume, temperature and salinity of different pools with time

The highest temperature observed was 41oC (pool2) and the lowest was 33 oC (pool1). Whereas in
terms of salinity, the highest salinity was 71 ppt (pool 4), second highest was 49ppt (pool5) and
lowest was 37ppt.  As the temperature of the water increased, it was observed that there was less
activity in the water. For example, some juvenile fishes, crabs and shrimps hid under the sediment or
roots available in the bottom of the pools. Even gastropods showed outward movement from the
pools. This behavior was probably to keep them cool when water temperature was becoming
unbearable for these species. Moreover, the reason behind drastic highest value of salinity could be
because as the temperature was increasing, the ion concentration on the remaining water was
increasing and the measurement was taken when the pool was about to fully evaporate.

Figure 2. Salinity and Temperature variation among tide pools
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Figure 3. Change in diversity and abundance of mangrove fauna in 6 different tide pools over time.

Fiddler crab, juvenile fish, mudskipper and crabs are more dominant and generally share their
habitats in the tidal pools. Dried space of tidal pools is being used by other organism fiddler crab
(special case). While taking third measurement of pools 4 and 5, the tidal pools water fully
evaporate. However, there was huge activity of fiddler crabs when the sediment was still damp since
they used the top nutrient rich sediment for their feeding purpose. Hence, 4 hour measurement for
pool 4 and 5 in fig 3 indicates the number of fiddler crabs after the pools got dried up since I wanted
to observe what happens to the area after it get dried and found that it becomes available for other
organism’ activity. The general trend indicated that generally with decrease in depth of water the
abundance decreases but cannot be confirmed about diversity. For example, pool 2 having high
volume of water had highest abundance of species present for gastropods and nuritidae. Overall
change in abundance of number of total organisms could be referred by below graph.
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Figure 4. Log of total abundance of organisms over time among 6 tide pools

Significance of the study
Tidal pools are important for species inhabiting mangrove area. My general observation was that
deeper pools have more abundance and diversity; however, due to constraint of time, it was difficult
to tell whether there was significant difference or not. Future study of bigger tide pools within
mangrove would be more useful; however, one has to figure out first how to count the numbers
since more deeper the water in mangrove, more murky it would be and therefore getting a sense of
accurate number would be a challenge. There could be further study on what happens to the mobile
species in the water like shrimps or fishes after the pools get dried up or how tidal pool plays roles in
survival or growth of these species. Since the intertidal zone is quite nearby to the mangroves, there
could be a comparative study on how the diversity and abundance of different species differs
between intertidal zone and mangroves.
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Mobilities of propagules and distributions with tidal variations

Hansatanu Roy

Introduction
Mangroves are extremely rich and interesting systems in their own right. Bridging Land with Sea,
these systems are home to some of the most interesting creatures with even more interesting
adaptations. But the pivotal actors of this intricate drama are the trees themselves. Rhizphora,
Avicennia, Bruguiera are some of the more commonly found Mangrove trees in the Indian
subcontinent, and they occupy different patches along different soil gradients and flows. Observing
the distribution of these patches reveals a whole range of interesting patterns, and some patterns
reveal great insights about the growth, resilience and ecological status of Mangroves. Growing on a
substrate of oxygen deprived sandy soil and with periodic variations in sea water, Mangroves have
adapted to deal with the limitations provided by nature. Prop roots, Knee-roots and
Pneumatophores are their breathing apparatuses during high tide. To filter out the excess salt in the
water, they have special salt glands which remove the salt as layers on their leaves and bark. But
nothing is interesting in nature without reproduction. Just like we search for better cities and real
estates, Mangroves also search for good places for their next generations. They deploy Propagules,
which simply are specialized fruits that get carried by the tides and settle down in the mud and grow
into a new tree. The species mentioned here have very distinct propagules, and why this speciation
happened is a very interesting question NOT pursued here. What I pursued here requires a bit of
background. So, smartness is not exclusive to only animals. Plants are amazingly smart. Mangroves
are no less, and so one would like to speculate about the smart measures that Mangrove could take
to ensure maximum efficiency of their lives. And one smart measure could be to drop propagules
when the tide is high. Why? Because-

- It doesn’t make sense to settle near the parent and compete for space and resources
- It doesn’t make sense to settle down in shallow or no water, and get predated on or

degraded
And it surely does make sense to study The mobilities of Rhizophora and Bruguiera propagules and
observe tidal synchronicity. The reason we choose to leave out Avicennia is simply because the
fruiting season did not coincide with my field work dates.

Question
Do Mangroves synchronize propagule maturation and deployment with tidal cycles?
Does the structure and distribution of the two species’ propagules have any effect on their
proliferation and distribution?

Methodology
To try and find answers to the questions, I –
Identified patches of Bruguiera and Rhizophoraand observe the distribution of other species and
obstructions under the usual water level. Sampled healthy and eaten propagules from both species
and identified regions along main streams of flow with varying “traffic” . Marked propagules and
calculated velocities along strips of 3m in length along different patches out to the sea drainage.
Tried to identify the density and variability of obstructions encountered by both propagule types,
and correlated them with the density of immature propagules at various distances from the main
flow stream on the parent tree.
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The Experimental set-up for measurement of velocity. Healthy marked propagule drifting slowly.
Note the dipping behaviour of the denser end. Bruguiera propagules always float unless completely
eaten

Observations (H= Healthy, S= Scraped, E= Eaten) Rhizophora
(High tide, Mangrove stream ~ 3m from tree, Flow velocity ~ 0.7 m/s)

(Low tide, Beach drainage with minimal obstructions, Flow velocity ~ 0.3 m/s)
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Bruguiera
(High tide, mangrove stream ~ 3m from tree, Flow velocity ~0.112 m/s)

(Low tide, Beach drainage with minimum obstructions, Flow velocity ~ 0.3 m/s)

Results
From the data provided, it is evident that there is a significant difference between mobilities of the
propagules of two species at both tidal states, which points to the interaction of propagules with
underwater obstacles. Rhizophora and Bruguiera propagules have almost horizontal flow near beach
drainage. Dense end of Rhizophora dips slightly, so there’s a greater chance of in-water obstruction.
At High tide, Rhizophora props. dip denser ends under water and scrape the bottom, Bruguiera
floats as usual but tends to dip at denser end. Eaten props. float, scraped ones tend to dip in both
species. So, this indicates that Rhizophora propagules have greater interaction with underwater
obstructions, making it easier for them to settle down. But, this poses a problem if there is a large
density of submerged obstructions near the parent tree. For the Bruguiera propagules, interaction is
lesser. This maximizes the average distance travelled, but makes it harder for them to scout for
proper substrates by direct interaction. Since this experiment just provides part of the answer, we
also need to consider the density of propagules around the trees. From observations we have
recorded that the number of immature does tend to be higher around areas of greater inundation.
Whether this conclusively answers our question in the affirmative or otherwise, remains to be seen.

Future paths
Possible questions to be asked next could be:
R & K – selection investigation
Observe the freshly settled propagules along stretches to the beach, and find which species is
actually more instrumental in expansion to newer territory

References
Mangroves of Andaman and Nicobar Islands – Dagar et.al
Wikipedia

Thank you – Naveen sir, Mahima, James, Vagarellos and the whole ANET team.
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Substrate preference for fish schooling

Hrishikesh P

Context
Large schools of fishes (mostly juveniles) with size ranging from less than a centimetre to more than
5 centimetres were seen around the dead tree trunks at the beach, near ANET. Most of them were
submerged in water, covering wide areas. The idea was to check whether the fishes actually prefer
any particular substrate for their schooling behaviour (since there are rocks coexisting within the
same intertidal area and schooling isn’t prominent around them). This could also answer whether
wood  can act as a Fish Aggregating Device(FADs) in coastal intertidal areas or not.

Question
Is there any substrate preference for schooling of fishes?

Sampling Design
Fish Aggregating Device (FAD) is a permanent, semi-permanent or temporary structure or device
made from any material and used to lure fish. FADs may not be tethered to the bottom and can be
manmade, or natural objects such as logs or driftwood.The fish behaviour in FADs are justified as; a
marked location for mating, as they aggregate near flotsam, rafts, jellyfish, algal films etc., Offer
refuge for juvenile fish from predators, Juvenile fishes are attracted by predatory species and tend to
aggregate in nearby areas (Economic utility of artificial FADs).

Figure 1. Experimental setup of 1m x 1m plots with aggregating substrate in 3
(wood, rock and bottles) and clear control in 1.
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Four quadrats each with 1m² area were considered. 1st one was supplied with pieces of wood
collected from the beach (dry ones) and arranged in a tent shape. In the second one, rocks collected
from the shore (dry ones) were arranged similarly. 3rd quadrate with beer bottles of different colours
arranged in the same way. 4th quadrat was taken as a control with no substrate. The glass bottles
were considered because of their unique shiny smooth texture and also, they were seen a lot in
number. The number of fishes that comes into each quadrat were counted and recorded (10
observations overall)

Results
Most number of fishes were schooling around the 1st quadrat (139) hence it’s possible to say that
they prefer wood over the others. Followed by Rock (77) and Glass bottle (47). Fish schooling is
definitely prominent near the substrates rather than the control (no substrate)

Findings and relevance
Since the fishes prefer to school around substrates we can clearly see the importance of them in the
intertidal area. It is possible to see that there is a prominent schooling happening near the wood. So
if we are able to protect these woods or any driftwood in general, it’s possible to establish a nursery
for juveniles and thereby increase the diversity and abundance of fishes in the coast. From this
study, it’s also quite clear that these dead tree trunks can act as a fish aggregating devices in the
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No.of
Observations

Number of fishes
Wood Rock Bottle Control

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
TOTAL

26
16
23
12
13
6
21
0
22
0
139

7
10
17
4
15
7
2
8
0
7
77

6
6
16
2
13
0
0
4
0
0
47

0
0
6
0
13
0
0
0
0
0
19
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Sense of smell in preference for shell for Hermit Crabs

Karan Deshpande

Context
Hermit crabs have soft body due to absence of hard surface carapace and asymmetry of the
abdomen. Because of this, they are usually seen inhabiting sea shell or empty snail shells to protect
themselves from predators. They change their shells several times either to because it outgrew the
current shell or the shell is damaged. They are highly selective in choice for shell, it has to be
structurally approved and empty. Whether any other factors play a role in choice of shell like
olfaction, is still unclear. Since hermit crabs heavily depend on these shells and are yet selective
about their choice, what happens when in scarcity these selective factors are tweaked? The selective
factors of shell can however be affected in natural set ups due to anthropogenic activities. In this
experiment, the sense of smell coming from a shell has been changed to observe whether that plays
a role in shell preference even when the hermit crab is vulnerable and in dire need of a shell to
protect itself.

The smell of a shell is changed from its natural smell by lacing the shell with diesel externally. Choice
of diesel was made as it could be a potential pollutant of the intertidal water area from small scale
boats that use diesel for the motor. A spill could pollute the surrounding water and affect sea shells
and snails in that water( for this case particularly). Choice of a natural unaffected shell and a affected
shell is given to the hermit crab here to see if by changing the smell does it affect its choice as well.

Methodology
We collected 16 hermit crabs collected (4 from each tide pool in different locations) and 32 snail
shells collected (4 from each area in the mangrove). Shells were boiled to remove the snail as to
make sure empty shells were presented. 32 shells labeled and put into pairs on the basis of similar
length (length to be similar to +/- 0.2cm). 16 pairs of shells with one shell in each pair laced with
diesel. Plastic trays of 32 X 24 used for experimental set up. Mangrove mud from area of collection
brought to replicate conditions.

Experimental Setup
Setup tray flipped after each run.
Natural(boiled) and Diesel shell placed
at position based on dice roll. Hermit
introduced to center in a cup (not
affecting direction of hermit being
faced). Cup lifted after 2 min. Shells
introduced in setup within two minutes
of placing hermit in cup (not affecting
visual sighting of shells prior to start of
the run. Mangrove mud changed after

every run. Hermit crab forced out of its shell by damaging the shell. 30 min observation time for
each run.

Result & Discussion

1 21
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Figure 1. Results of hermit crab trials

8 repetitions were made of the set up. On 3 occasions the hermit crab chose the natural(boiled) shell
and the other 5 occasions it jumped out of the tray and took up a smaller natural (unboiled) shell if
presented to it. Choices to inhabit diesel shells were not made or attempted by the crab in all 8
repetitions.

Possible explanations:- The boil and removal of snail to ensure an empty shell could have hampered the experiment.
Unnatural boiled scent of shell could have deterred the hermit from making the choice.- However the crab did take up the boiled shell on 3 out of 8 occasions- Trauma and stress caused to crab while forcing it out of the shell could play a factor in choice
hindrance- All 8 repetitions showed dislike towards diesel laced shells- Differential preference in natural boiled and natural un boiled is not clear as incidents recorded
only a handful no of times.- Inconclusive evidence to state olfaction plays a role in shell preference.

Further work
In the future one should consider choice observation in Treated v/s Untreated shells and less traumatic
methods of removing crab out of the shell.
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Diversity of bivalves across the mangrove, sandy intertidal and rocky
intertidal habitats in South Andaman Island

Madhura Bhattacherjee

Context
Biodiversity is the degree of variation within any kind of life. It can be explained with reference to
any taxonomic level. Species diversity is basically the number of different kinds of species in a
given community or an ecosystem. Species diversity has two components: Species richness and
Species evenness. Species richness is the total number of species in a given area or a community.
During our stay at ANET, we were fortunate to visit the three different ecosystems at a very small
spatial extent; the mangroves, sandy intertidal and rocky intertidal of the North Wandoor Beach,
South Andaman (Fig 1).

Figure 1. Map showing the mangrove (blue box), sandy intertidal(red box), rocky intertidal (yellow box)  ecosystems of
the North Wandoor beach.

For studying the marine biodiversity, the tropical and subtropical areas are the best because they
record one of the highest species richness in the marine realm. Tropics are one of the most
environmentally complex regions with a wide variety of habitats such as mangroves, coral reefs,
kelp forests, sea grass beds, wetlands (Gray, 1997). I was curious to know how the diversity of a
particular phylum would change across these three different ecosystems. As a proxy I choose
molluscs because they are one of the most diverse organisms in the tropical shallow marine
waters. Their shells are known to record environmental fluctuations and they have one of the well
documented and robust fossil records. Due to the time constraint of the independent research
project, I decided to only stick to bivalve diversity from these three ecosystems. The aim of the
independent research project was to study the diversity of bivalves across the mangroves, sandy
intertidal and rocky intertidal ecosystems and to understand species composition the spatial
distribution of molluscs across these three ecosystems.
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Methodology and Sampling design
I collected dead bivalve shells from the three ecosystems and brought them back to the base
(ANET). Then I sorted them based into different morpho-types based on basic morphological
differences after washing and drying them. Following that I identified them upto the lowest
taxonomic level (genus level) possible with the limited resources or monographs available. After
collecting, I observed that the transitional part of the mangrove and sandy intertidal had a diversity
of bivalves which was very different from the mangroves. Therefore I created another subdivision
known as the Mangrove-Sandy intertidal transition. After identification, the abundance datasheet
was prepared on MS excel with the number of individuals of each genera in each ecosystem(Fig 2)
and scaled photographs were taken of the most common genera of each ecosystem.

Table 6. Abundance datasheet for each habitat type
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Mangrove 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0

Sandy
intertidal 27 1 50 25 5 10 46 3 3 6 3 5 0 0 3

Rocky
intertidal 16 9 23 0 14 1 2 3 10 2 0 8 4 2 1

Mangrove-
Sandy
intertidal 3 0 1 3 0 0 44 0 0 3 0 0 0 0 2

Results
There was a total of around 37 species across all the ecosystems with a total of about 487
individuals. In the sandy intertidal the most common genera included Cardium, Scapharca and
Donax (Fig 2 & 3).

Figure 2. Bivalve species richness across different habitat types.

Student Independent Project Report 8. Madhura Bhattacherjee

- 28 -

Methodology and Sampling design
I collected dead bivalve shells from the three ecosystems and brought them back to the base
(ANET). Then I sorted them based into different morpho-types based on basic morphological
differences after washing and drying them. Following that I identified them upto the lowest
taxonomic level (genus level) possible with the limited resources or monographs available. After
collecting, I observed that the transitional part of the mangrove and sandy intertidal had a diversity
of bivalves which was very different from the mangroves. Therefore I created another subdivision
known as the Mangrove-Sandy intertidal transition. After identification, the abundance datasheet
was prepared on MS excel with the number of individuals of each genera in each ecosystem(Fig 2)
and scaled photographs were taken of the most common genera of each ecosystem.

Table 6. Abundance datasheet for each habitat type

Ca
rd

iu
m

fla
vu

m

Ar
ct

ica
isl

an
di

ca

Sc
ap

ha
rc

ai
nq

ui
va

lv
is

M
ac

tr
a

An
ad

ar
a

Do
na

xv
ar

ia
bi

lis

Ga
fra

riu
m

sp
 1

Os
tr

ea
 sp

1

Os
tr

ea
 sp

2

Sa
cc

os
tr

ea
 sp

3

Os
tr

ea
 sp

4

Os
tr

ea
 sp

5

Os
tr

ea
 sp

6

Os
tr

ea
sp

7

Ar
ca

 sp
1

Mangrove 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0

Sandy
intertidal 27 1 50 25 5 10 46 3 3 6 3 5 0 0 3

Rocky
intertidal 16 9 23 0 14 1 2 3 10 2 0 8 4 2 1

Mangrove-
Sandy
intertidal 3 0 1 3 0 0 44 0 0 3 0 0 0 0 2

Results
There was a total of around 37 species across all the ecosystems with a total of about 487
individuals. In the sandy intertidal the most common genera included Cardium, Scapharca and
Donax (Fig 2 & 3).

Figure 2. Bivalve species richness across different habitat types.

Student Independent Project Report 8. Madhura Bhattacherjee

- 28 -

Methodology and Sampling design
I collected dead bivalve shells from the three ecosystems and brought them back to the base
(ANET). Then I sorted them based into different morpho-types based on basic morphological
differences after washing and drying them. Following that I identified them upto the lowest
taxonomic level (genus level) possible with the limited resources or monographs available. After
collecting, I observed that the transitional part of the mangrove and sandy intertidal had a diversity
of bivalves which was very different from the mangroves. Therefore I created another subdivision
known as the Mangrove-Sandy intertidal transition. After identification, the abundance datasheet
was prepared on MS excel with the number of individuals of each genera in each ecosystem(Fig 2)
and scaled photographs were taken of the most common genera of each ecosystem.

Table 6. Abundance datasheet for each habitat type

Ca
rd

iu
m

fla
vu

m

Ar
ct

ica
isl

an
di

ca

Sc
ap

ha
rc

ai
nq

ui
va

lv
is

M
ac

tr
a

An
ad

ar
a

Do
na

xv
ar

ia
bi

lis

Ga
fra

riu
m

sp
 1

Os
tr

ea
 sp

1

Os
tr

ea
 sp

2

Sa
cc

os
tr

ea
 sp

3

Os
tr

ea
 sp

4

Os
tr

ea
 sp

5

Os
tr

ea
 sp

6

Os
tr

ea
sp

7

Ar
ca

 sp
1

Mangrove 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0

Sandy
intertidal 27 1 50 25 5 10 46 3 3 6 3 5 0 0 3

Rocky
intertidal 16 9 23 0 14 1 2 3 10 2 0 8 4 2 1

Mangrove-
Sandy
intertidal 3 0 1 3 0 0 44 0 0 3 0 0 0 0 2

Results
There was a total of around 37 species across all the ecosystems with a total of about 487
individuals. In the sandy intertidal the most common genera included Cardium, Scapharca and
Donax (Fig 2 & 3).

Figure 2. Bivalve species richness across different habitat types.



Student Independent Project Report 8. Madhura Bhattacherjee

- 29 -

Figure 3. Number of individual bivalves observed in each habitat type

Ostrea, SaccostreaandCrassostrea were the most abundance in the rocky intertidal along with
Cardium and Scapharca (Fig 4). The mangrove ecosystem was predominantly inhabited by  one
species of bivalve i. e Arcticaislandica and Gafrarium was the most abundant bivalve genera of the
mangrove-sandy intertidal transition (Fig 5). The species richness as well as the number of
individuals was highest in sandy intertidal.

Figure 4. Relative abundance of different bivalves found in sandy intertidal habitat
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Figure 5. Relative abundances of different bivalves species found in rocky intertidal

The multivariate analysis used to compare the species composition of these ecosystems is Non-
metric dimensional scaling (NMDS) method which basically projects a multivariate dataset in two
dimensions by preserving the distances between the points which in our case are the species. The
ordination method is based on a distance matrix computed using the appropriate distance
measures. In our case analyses were done using the Bray –Curtis similarity matrix.The NMDS plot
showed that the species composition of the sandy intertidal is more similar to the rocky intertidal
that to the mangrove and mangrove-sandy transition( Fig 6).

Figure 6. NMDS showing species composition of the different ecosystems

Therefore bivalve species richness is highest in the Sandy intertidal and lowest at the mangroves.
Compositionally the sandy intertidal is similar to the rocky intertidal which could be due to the
intermixing caused by the lateral transport through the longshore currents.
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Richness of plankton in the rocky intertidal zones during high and low tide

Meghana Binraj

Context
While I wanted to step out and explore beyond my comfort zone of social ecological studies and
survey practice, I wanted to use my previous knowledge as a base to understand a new concept. I
thought this workshop would be the best place to give it a go about, as I had an open platform to
think beyond boundaries and the best mentors were around to tweak my questions and polish my
mistakes. This is when I started to note down about the ‘wow aspects’ and the ‘curious questions’,
that I came across the first 12 days journey of this workshop. The concept that was introduced to
us by Mahima and Katel, about the tides, costal circulation modelling and the larval dispersal
modelling, is what struck me. The modelling concepts were beyond my understanding capability.
And then I remembered about our walk through the intertidal space through the mangroves
ecosystem to the rocky shores. This when I thought, one of these ecosystems can be used as my
site to study. But what do I study was my biggest question. That is when I remembered about the
Plankton surveys and the identification session carried out by Mahima and Naveen. Studying
planktons and observing these creatures under the microscope have always been ‘wow’ moment
for me, having studying Microbiology as one of my majors in my under graduation degree. Getting
to understand the curious question about a new concept with my previous knowledge by designing
a study experiment through sampling process, seemed to be a most ideal study for the 3 days
independent project.

Question
Is there variation in plankton richness during low tide and high tide in the rocky intertidal pools?

Hypothesis
Null Hypothesis: There is no variation in the plankton richness during low tide and high tide.
Alternative Hypothesis: Plankton richness increases during the high tide in the rocky intertidal
pools.

Sampling Design & Methodology
Selection of the site: I had to choose three rocky intertidal pools for the collection of water sample.
Hence I had to select rocky intertidal shore that is located at the Lohabarak Crocodile Sanctuary
because this was the only rocky intertidal shore that was close to the ANET base.

Figure 1. Rocky intertidal shore during low & high tide

Selection of the rocky intertidal pools- I selected three pools by using a systematic random
sampling technique. Where I laid out a 50M measuring tape horizontally on a diagonal angle on
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the ground, very close to the shore keeping the distance of the shore in mind during the high tides.
I selected the first pool from the place where the pool began nearest to the shore and selected the
next pools that lay at every 4-5M distance on the tape from the previous pool. These pools where
marked with a float marker, to be recognised during the high tides. And also for all the sampling
times.

Figure 2. Rocky intertidal pool with float

Collection of Sample: Plankton sample was collected after 45 minutes of the tide time as
mentioned according Indian Standard Time. As I was aware about the fact that time at Andaman
Islands is 45 minutes ahead of the mainland, this helped me giving acclimated period for each
tide.I measured the area of the pool during the low tide by calculating the length, breadth and
depth. Collected samples from the corners and the middle of the pool and filtered 1000ml of
collected water sample using a 60nM plankton mesh. This plankton water sample was carried back
to the ANET lab, to identify the planktons and calculate the plankton richness from the sample.

Identification and calculation of plankton number from the collected plankton water sample: I used
the basic plankton identification chart which consisted of the phylum and order level identification
of zooplankton and phytoplankton, which was used as a reference chart by the ANET researchers.
Plankton that was observed from the sample was marked as 1 and the planktons that were not

Figure 3. Collection of plankton sample
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observed in the sample were marked 0. I used the binary code to mark the presence and absence
of the plankton. The total number of 1 got calculated for the richness of the plankton present in
the collected plankton water sample.

Figure 4. Plankton Identification guide used for the study

Figure 5. Processing of intertidal plankton samples

Assessment
Two table and one graph was drawn to note down the information that was collected and to
analyse the data. Few images during identification of planktons. Table 1 represents types of
plankton observed from each tide pool during low tide and high tide. The total number of types of
planktons that were present in each sample was considered as a richness of the sampled pool. This
table can also be used to study types of plankton variation observed during the each tide from the
sampled pool. Table 2 represents the complete details, which includes during which tide the
sample was collected, date of collection, tide time, collection time, area of the tide pool (doesn’t
contain area data during high tides), depth, volume (doesn’t contain volume data during high
tides), data of total number of the planktons observed taken from table 1, also conations amount
of water filtered. This table can be used as a master sheet to get an idea of everything from the
start to the end. Graph 1 is 3 dimensional bar graph representing number of planktons observed
during the high tide and the low tide. This graph gives us a complied assessment of this the
question asked in this project. From this graphical representation we study that there is increase in
the number of types of plankton from the samples collected during the high tides.



Student Independent Project Report 9. Meghana Binraj

- 34 -

Figure 6. Various types of plankton observed in intertidal samples in this study.
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Table 1 – Types of plankton observed from each tide pool.

PLANKTON PHYLUM ORDER LTD100S1 LTD100S2 LTD100S3 LTD200S1 LTD200S2 LTD200S3 HTD100S1 HTD100S2 HTD100S3 HTD200S1 HTD200S2 HTD200S3
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Table 2 – Number of types of plankton observed from the rocky intertidal pools during the low tide and high tide.

Figure 7. Number of plankton varieties observed at low and high tide.

Result
From this study it was observed that, there is increase in plankton richness during the high tides.

Significance of findings
This preliminary sampling study can be further used to study the following - Richness in plankton
types (diversity) during the high tide and low tide, Plankton movement, Plankton population in the
rocky intertidal pools. Role of the planktons in the rocky intertidal pools. To study the parental and
the juvenile population in the rocky intertidal pools and their correlation.

SL NO. Sample No. Date of
collection

Tide
Low/High

Tide Time
(IST)

Time of Sample
Collection (IST)

Area of the
tide pool

(cm)2

Depth of the
tide pool (cm)

Volume of the
tide pool (L)

No. of types of
plankton observed

Amount of
water filtered
from the pool

(L)
1 LTD1OOS1 15-03-2018 LOW TIDE 02:09PM 02:05PM 14415 4.2 60.54 5 1
2 LTD1OOS2 15-03-2018 LOW TIDE 02:09PM 02:15PM 28000 3.3 92.40 6 1
3 LTD1OOS3 15-03-2018 LOW TIDE 02:09PM 02:28PM 50875 3.8 193.33 2 1
4 LTD2OOS1 16-03-2018 LOW TIDE 03:16PM 03:15PM 13775 4.5 61.99 5 1
5 LTD2OOS2 16-03-2018 LOW TIDE 03:16PM 03:23PM 33300 3.1 103.23 4 1
6 LTD2OOS3 16-03-2018 LOW TIDE 03:16PM 03:32PM 57000 3 171.00 5 1
7 HTD1OOS1 16-03-2018 HIGH TIDE 08:43AM 08:45AM 75 12 1
8 HTD1OOS2 16-03-2018 HIGH TIDE 08:43AM 08:52AM 60 9 1
9 HTD1OOS3 16-03-2018 HIGH TIDE 08:43AM 08:59AM 54 13 1

10 HTD2OOS1 17-03-2018 HIGH TIDE 09:09AM 08:58AM 88 15 1
11 HTD2OOS2 17-03-2018 HIGH TIDE 09:09AM 09:05AM 74 10 1
12 HTD2OOS3 17-03-2018 HIGH TIDE 09:09AM 09:12AM 62 17 1

Data
couldnot be

collected due
to high tide

data unknown
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Drawbacks
Values like temperature, salinity, pH, seasons, were not calculated. Area during the rocky intertidal
pools during the high tides could not be measured. For a good data set and information it would
have been better to have more number of days to work on this project. Did not collect plankton
water samples during night tides.
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Female spatial distribution around Male fiddler crab: Honest signal v/s
Dishonest Signal

Sekhar MA

Context
The idea of the project came during the mangrove observation section. I have observed a pattern in the
distribution of female fiddler crabs around male crabs, especially an increased distribution of females
around those males with original claws. This lead to the fundamental questions of my mini project.

Questions
How the females are distributed around males which possess original claws (honest signal) as compared
to the ones with secondary/fake claws (dishonest signals). (Males use the major claw to perform a
waving display as a form of female courtship. Females choose mate based on claw size & strength,
quality of waving and fighting ability).

Hypothesis
H0 :  There is no preference over real ones v/s fake ones.
H1 : Females prefer to settle around the males with real claw

Sampling Design
Selected 18 random quadrants (150*100cm) around mangroves Identifying and marking the Males with
real and fake arms, along with the females occupying nearby. Aim: To calculate the inter M-M , M-F , F-F
distances (cm) and to plot them.

Figure 1. Sample quadrat
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Results
First four graphs shows the distribution pattern of same species in different quadrants
Last two (green ones) is of different species.

Findings
Females prefer to stay nearer to the males with real claw. As the species changes the distribution
pattern also changing. Further experiments followed by more sample size and statistical tests are
essential to confirm these results.

Significance of findings
Mate choice is potentially beneficial whenever prospective mates with high quality is nearby so that the
searching energy can be saved. Apart from this, for females other benefits like resource sharing and
protection from other competitors can be reduced.
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Fiddler Crabs: Do males spend less time foraging because of time spent
signaling?

Shameeka Rao

Introduction
Fiddler crabs are small, sexually dimorphic crustaceans of the genus Uca, which live in large mixed
colonies on mangrove and intertidal mudflats. One claw of the male is greatly enlarged compared to the
other claw whereas the female has two small equal sized feeding claws. The enlarged claw is a
secondary sexual characteristic and is used as an ornament to attract females. It is also used as a
weapon to fight other males. The smaller claw is the feeding claw and the movement of the small
feeding claw from the ground to the mouth resembles the motion of the bow across a fiddle, and this is
how it came to be called the fiddler crab (Oliveira and Custodio, 1998).

Fiddler crab males court females by waving their enlarged claw up and down to attract the attention of
the female or by rapping their claw against the ground if the female is near them(Christy, 1983;Murai
and Backwell, 2006). Studies have shown that females prefer to choose males which have larger claws
(Oliveira and Custodio, 1998). This display or signaling behavior is metabolically demanding as is the
growth and maintenance of the enlarged claw(Allen Bengt and Levinton Jeffrey, 2007). A study on wave
rates observed that the wave rate decreased when food resource availability was low. It also showed
that males with larger claws tended to have better body condition and higher wave rates which
increased their potential for mating (Christy, 1983;Jennions and Backwell, 1998). Another study
indicated that males signal at a higher level and with more frequency when in the presence of females
compared to other male-male interactions (Pope, 2000).

Since the fiddler crabs live in areas which are affected by the tides, they are active during the diurnal low
tides and strictly follow the rhythm of the tides for all their activities (Zeil and Hemmi, 2006).On
observing that male fiddler crabs had to spend time signaling to attract mates as well as forage during
the short window between the two high tides in the mangrove forests at North Wandoor of South
Andaman island, the question that came to mind was whether the males would lose time on foraging
because of signaling for mates.

Question
Do male fiddler crabs lose out on time foraging because of time spent signaling to female fiddler crabs?

Hypotheses
Hypothesis 1: Males spend significantly less time foraging than females.
Hypothesis 2: Males spend less time foraging than females because of time spent signaling.
Null Hypothesis: Males do not spend significantly less time foraging than females.

Sampling Design
The study was conducted in the mangrove forests adjoining the ANET property at North Wandoor, South
Andaman island on 15th and 16th of March 2018 between 07:30 hours and 17:30 hours. Individual focal
sampling was done for one minute with a two-minute break and alternate observations of a male and a
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female were recorded for a one-hour duration. A total of 11 males and 11 females were observed for a
period of 600 seconds each, over the two days of observations. The crabs and their burrows were
located and observed from approximately 2 – 3 meters and the foraging and signaling behaviors
recorded.

Results
The observations were tabulated, and the mean time spent foraging and signaling by males and females
is shown in Table 1. Fig.1 also shows the comparison of foraging time of male and female fiddler crabs
during the study. The chart indicates that females spent significantly longer time foraging than males.

Table 1. Time spent by males and females in exhibiting foraging and signaling behavior.
Observations Foraging Time Signaling Time

Mean Std. Deviation Std. Error Mean Std. Deviation Std. Error

Male 422.18 77.47 23.35 30.00 57.51 17.33
Female 488.18 59.27 17.87 0 0 0

Figure 1. Comparison of foraging time of male and female fiddler crabs.

Fig. 2 and 3 shows that male fiddler crabs spent 5% of their time signaling and 25% of their time in other
activities and 70% of their time foraging whereas while females did not exhibit any signal behavior, they
spent only 19% of their time in other activities and 81% of their time foraging.

Figure 2. Activity budget of fiddler crabs with respect to foraging and signaling behaviors for a) males, b) females.
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Significance of Findings
According to the data collected, females spent significantly longer time foraging than males. This
indicates that hypothesis 1 can be accepted and the null hypothesis rejected. The data also indicated
that males spent 5% of their time signaling and 25% of their time in other activities such as expanding
their burrow and defending it. Signaling by males was only seen in 4 individuals and was observed as
one-time events around two hours after high tide. Hypothesis 2 could not be tested accurately due to
the extremely small sample size and low number of observations.

The tide cycle largely affects fiddler crab behavior. Studies have shown that females are sexually
receptive for periods of 6 – 8 days each semi – lunar cycle. Males court females and defend burrows in
which these females will then reside to mate, oviposit, and then incubate the eggs for about 2 weeks
before releasing the planktonic larvae on the following nocturnal spring tide. Each male can mate with
up to three females at a single burrow each semi – lunar cycle (Christy, 1983).

In this study, the next nocturnal spring tide was on the 17th of March 2018 which was one day after the
observations were recorded. This would indicate that males would have actively courted females 2 – 3
weeks prior to the dates of observation and that the next breeding cycle would begin after the release
of larvae during the spring tide. This could have significantly affected the observations for this study.
Other factors that could have affected the results of this study are that only two behaviors were
recorded and that only two days of data were collected just prior to the spring tide of the lunar cycle,
which is not a complete representation of the activities of the fiddler crabs with respect to foraging and
signaling behaviors.

Further studies for longer durations and across multiple lunar cycles will provide better results to
understand the effects of signaling on the time spent foraging by male fiddler crabs. Additionally,
recording all the behaviors exhibited by the crabs including their classification into states and events will
be beneficial to understand this further.
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Olfaction and feeding behavior of gastropod

Sheena Jose

Context
The gastropod Terebralia palustris or giant mangrove whelk lacks a complex eye but still it locates its
food. These gastropods feeds mainly on the leaves of the mangrove belonging to the family
Rhizophoraceae. And these whelks locate the leaf through olfaction. Food searching strategies are
mediated by air- and water-borne cues.

Question
Does olfaction plays a role in the feeding behaviour of the gastropod Terebralia palustris?

Hypothesis
ho - Gastropods rely on olfactory cues for foraging.
h1 – Olfactory cues doesn’t have any role in foraging.

Methodology
The gastropods locate the leaves by sensing the chemicals released from it. I took two types of leaf
for my experiment. Normal senescent leaf and boiled senescent leaf. I boiled the leaf so that the
volatile compounds gets vaporized and also boiling can cause denaturation of enzymes  and cell
disruption. I set up a 1m x 1m quadrat in-situ and placed  the leaves in the corners. The gastropods
were arranged in the center. The experiment was observed for 4 hours with 15 minutes of
acclimatization at the beginning.

Figure 1. Experimental setup

1m

1m

NL- Normal leaf

BL- Boiled leaf
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Observations

Results

Figure 2. Movement of gastropods towards fresh or boiled leaf in 3 trails.

Mangroves snails show the ability to detect olfactory differences between boiled and normal
Rhizophora leaves.

Trial No. Gastropod (n= 30)

Fresh leaf Boiled leaf

1 10 3

2 3 0

3 15 6
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Photosensitive response and preference of substrate in the Pulmonate Sea slug-
Onchidium.

Shivani S. Patel

Phylum: Mollusca
Class: Gastropoda
Subclass: Heterobranchia
Superorder: Pulmonata
Order: Systellommatophora
Superfamily: Onchidioldea
Family: Onchididae
Genus: Onchidella

Introduction
Onchidium are believed to be a land mollusc snail that has reverted to marine habitat and has
colonised the shore. The species is regarded as an air-breathing onchidid marine slug predominantly
found in intertidal marine habitats throughout many areas of the world. They can breathe from air
with the help of pallial lung as well as while submerged in water with the help of mantle. They have
Pneumostome- pulmonary opening at the posterior end of the body. During larval stage; they do
contain shell but after becoming adult; they lack shell. They have the life-span of around 1 year. They
are hermaphrodite; Life cycle contains spawning- egg- larva- adult. They don’t have any predators
because they secrete toxic liquid as well so much mucus from their skin that make them unpalatable
to other organism. It is generally accepted as being a mid-shore species and it has been found
between mid-tide and low water. The slug can be found on exposed rocks uncovered only at low
tides, usually on sand shores amongst barnacles and limpets and hiding in crevices between the
rocks or in holes in the rocky platforms. They feed on macro and micro algae. They have distinct
anterior- posterior side in which the head bears a pair of short, thick, cylindrical black retractive
optic tentacles carrying cephalic eyes at the tips and positioned in the antero- lateral corners.
Onchidium was considered among temperature sensitive rocky intertidal species that are expected
to respond to climate change. Regardless its evolutionary interesting aspect, Onchidium remains a
poorly known taxon in many regards, especially in species diversity and distribution and little is
known about their biology although they are common in some habitat.

Questions
Do Pulmonate sea slugs prefer light or dark?
Do Pulmonate sea slugs prefer rocky substrate over sand and mud?
With which organ they sense light and substrate?
Do they have functional eyes?

Hypothesis
They prefer to stay in darker area more than the area with sunlight.
They prefer rock substrate more because they can cover themselves very easily from the direct
sunlight.

Sampling design and methodology

Mantle
Pneumosome

Foot

Tentacle with eye
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5 specimen were found during starting of low tide in the rocky intertidal beach of North Wandoor,
South Andaman Island. Specimen’s size: 3 c.m. to 5 c.m. Net cages for experimental design were
made of the size of 20 c.m. length × 15 c.m. width × 15 c.m. height. Trials have done with each
individual in each experiment. 2 minutes observation was done and 5 minutes of resting time was
given to the animal to acclimatise. Individual was placed in the centre in each experiment.

Results
a) Dark on left side;

Preference/ No. 1 2 3 4 5 Percentage
preference

Dark ׀׀׀ ׀׀׀ ׀׀׀ ׀׀׀ ×׀׀ 93%
Light ××× ××× ××× ××× ׀×× 7%

b) Dark on right side;
Preference/ No. 1 2 3 4 5 Percentage

preference
Dark ׀׀׀ ׀׀׀ ×׀׀ ׀׀׀ ׀׀׀ 93%
Light ××× ××× ׀×× ××× ××× 7%

c) Preference of substrate;
Preference/ No. 1 2 3 4 5 Percentage

preference
Rock ×׀׀ ׀׀׀ ××׀ ׀׀׀ ׀׀׀ 80%
Mud ××× ××× ××× ××× ××× 0%
Sand ××׀ ××× ×׀׀ ××× ××× 20%

Dark on the left Dark on the right

Substrate preference

Rock

SandSea Water

Mud

Figure 1. Experimental Setup
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Figure 2. Results of choice experiments

Findings
Onchidium prefers to stay in dark. They prefer rocky substrate more, sandy substrate moderately
and not at all prefer muddy substrate. When kept under the cage in which dark was on right, they
moved back and went to the darker place. They have black eyespots on their tentacles from which
they can sense the light and see the substrate.

Future studies can be done by closing the vision of Onchidium and see sensory substitute of this
fascinating animal !

Optic tantacles with cephalic eyes
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Predation Behavior of Mudskipper on Fiddler crabs

Sumit D. Prajapati

Introduction
Predation, in animal behaviour, the pursuit, capture, and killing of animals for food. Predatory
animals may be solitary hunters like birds or may be group hunters like dolphins and Piranha fishes.
Predator-Prey interaction is an important determinant in prey population dynamics and can have a
major impact in entire ecosystem. Although Mudskippers are solitary predatory amphibious fish.
Mudskippers are predatory amphibious fish which will adopt themselves to live in water as well as in
lands (semi-terrestrial). They can be found on intertidal region, mangroves swamps and rocky
region. They use their pectoral fin to walk on land. When they comes in contact with each other they
showing their aggression by extending their 1st and 2nd dorsal fin. They are actively involved in
feeding during mudflats exposed at low tide. Mudskippers are commonly found on mangroves,
intertidal and rocky region. They will be easily seen during low tides. They are carnivorous
opportunistic feeder. They feed on small crabs and other arthropods. In the food chain they may be
come on secondary consumer. They can be seen jumping, climbing, skipping and flipping their
muscular body in mangrove region.They also live in mixed-form colonies with Fiddler crabs. The Aim
of this study was to observe the Predation Behaviour of Mudskipper on Fiddler crab by doing the
predation experimentin isolated plots in mangrove swamps. The Mudskippers and Fiddler crabs
were caught from mangrove region for the Experiment.

Questions
When I observed a mudskipper feeds on fiddler crab on the field, the questions that came into my
mind is -
How frequently do mudskippers predate on fiddler crab?
What size of fiddler crab do they prefer to eat?

Hypothesis
On the based on my question, the hypothesis for my research is –
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Null Hypothesis- They often predate on fiddler crabs
Alternate Hypothesis- They rarely predate on fiddler crabs of comparable size

Sampling design & Methodology
Sample Collection - for Predation Experiment, the Standard Medium size of Mudskippers (around 40-
50mm) and Fiddler crabs (size ranges from 1-10mm in mille meters) were caught during low tide
because they are actively involved in feeding during low tide. The Mudskippers were caught using
Hand-Nets and Fishing Nets and the Fiddler crabs were caught simply by hands by blocking their
burrows to avoid escape. The size of the Fiddler crabs (Carapace Length) and Mudskippers were
measured using Vernier Calliper.
Experimental Setup - We constructed a plot in Mangrove region by using 4 bamboo sticks and white
cloth with a height of 50cm. a long height of plot helps to avoid the escape of Mudskippers from plot
and we used a tiles in a plot so, the fiddler crabs can’t burrows inside the muds to avoid or escape
from Predation by Mudskippers and also uses a tub as a 2nd plot for experiment and also provided
some amount of water in plots. We uses a tub as a 2nd plot because Fiddler crabs (size ranges from
01-05mm) are difficult to spot in plot because of small sizes and in a plot we introduced a Fiddler
crabs (size rages from of 05-10mm)The experimental measurements were performed for 1hour for
each plot.
Experimental Protocol - the experiment was performed for 1hour for each plot. For plot 1, we
introduce mudskippers (n=5) standard size and Fiddlers crabs (n=5)( size ranges from 5-10mm). In
Plot 2nd, mudskippers (n=5) and fiddler crabs (n=5) size ranges from 1-5mm). We keep the No. of
Mudskippers and Fiddler crabs constant respectively in each plot.

Figure 1. Experimental Setup

Observation Table
Date-16/03/2018, Trial-1, Plot-1

Size of Mudskippers and Fiddler crabs
Size of mudskippers (Size in mille meters) Size of Fiddler crabs (Carapace Length)
Around (40-50mm)/N=5 5.94mm, 7.07mm, 9.00mm, 6.88mm, 7.55mm (N=5)

Sampling
time

No. of Mudskippers Crab size
In (mm)

No. of Crabs Expected Outcome (no.
of crabs eaten)

Remarks

1hour 05 5-10mm 05 2/5

1. Some of them
mudskippers are
continuously attacking on
crabs but not able feed
them.
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Plot- 2
Size of Mudskippers and Fiddler crabs

Date- 17/03/2018, Trail 2, Plot-1
Size of Mudskippers and Fiddler crabs

Size of  Mudskippers Size of Fiddler Crabs (Carapace Length)

Around 40-50mm/ N=5
9.95mm, 8.34mm, 9.50mm,10.00mm, 7.48mm/ N=5

Sampling
time

No. of
Mudskippers

Crab size
In (mm)

No. of
Crabs

Expected Outcome
(No. of crabs eaten)

Remarks

1 hour
05 05-10mm 05 0/5 The mudskippers trying to

attack on fiddlers.

Plot-2, Size of Mudskippers and Fiddler crabs

Size of  Mudskippers
Size of Fiddler Crabs (Carapace Length)

Around 40-50mm/ N=5
1.8mm, 4.88mm, 4.12mm, 4.20mm, 4.68mm

Results
We were able to done a 2 trails to observe the predation behaviour of mudskippers on fiddler crabs
by predation experiment. From the given data, In trial1/plot1- there were 2 crabs are eaten by
Mudskippers. It was also noted down that there were continuous attacking or predating on fiddler
crab but not able to eat may be because of their size or their jaw size limitations. Plot2- none of
them crabs are predating by Mudskippers may be because mudskippers are in stress condition in tub
which is used as a 2nd experimental plot. In 2nd trial/ plot 1- crabs were not being predated by
mudskippers, in this plot, they also trying to predate or attacking on fiddler crabs.Plot2- one crab is
being predated by Mudskippers may be they are hungry. This may be the reason.

Size of Mudskippers Size of Fiddler crabs (Carapace Length)

Around 40-50mm/ N=5
4.88mm, 4.23mm,4.32mm,4.66mm,3.32mm/ N=5

Sampling
time

No. of Mudskippers Crab size
In (mm)

No. of Crabs Expected Outcome (No,
of crabs eaten)

Remarks

1hour
05 01-05mm 05 0/5

Sampling time
No. of
Mudskippers

Crab size
In (mm)

No. of Crabs Expected
Outcome (No. of
crabs eaten)

Remarks

1hour
05 01-05mm 05 01/05 -
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Figure 3. Mudskipper feeding on fiddler crab

Conclusion-
The sample size was not large enough to provide conclusive evidence on predation behaviour but
they ate crabs in the range of (1-10mm) but it also depends on mudskippers size but from this result
it showed that they rarely feeds on Fiddler crabs. The more sample size will give better data and will
provide good result on predation behavior of mudskippers on fiddler crab. There are several factors
depends on predation on fiddler crabs by Mudskippers. It depends on hungriness of mudskippers.
Depends on food availability in the surroundings. Food preferences will also a key factor. Prey
behavior are also important factor on predation (basically what strategy are followed by fiddler
crabs to avoid predate by mudskippers). May be they will prefer female fiddler crab because their
size relatively small as compare to male fiddler crab and female don’t  have a claws to protect
themselves. Mudskippers usually avoid Large Male Fiddler crabs because they have a large claws to
protect themselves, in order to avoid injuries Mudskippers will not prefer large male Fiddler crab. In
future we can also look onto, predation behavior of  Mudskippers on Female Fiddler crabs and food
preference of  Mudskippers in an Mangrove, Intertidal and Rocky region by setting up an
experiment.

Reference
Bahija E. Al-Behbehani, Environmental studies on the mudskippers in the intertidal zone of Kuwait
bay, Nature and Science,2010;8(5)

Thank you so much Naveen Sir, Mahima, James Bhai, Naveen Bhai, Vagarelloos team and the whole
ANET Team.
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Question 1 The programme covered a wide array of disciplines, subjects and concepts. Do
you feel the subject areas covered were sufficient to understand the status of
marine science and conservation in the following?

Answer Options:: Insufficient Sufficient More than Sufficient
Andaman Islands 0 0 3 3 11

India 0 0 9 4 3
Globally 3 3 6 4 0

Comment - Purpose of the course was served pretty well. And it was important to know about A&N since we
were there so that was done right. I’m sure more about the global or national status of marine
research and conservation would have been covered if we had more time. Left no room for
complains for sure

Summary 100% found it to be sufficient coverage for Andaman Islands, 38% found the
course to be insufficient global coverage of marine science and conservation

Question 2 For each subject area listed below please provide the level of detail that was
covered by the course.

Answer Options Insufficient Detail Sufficient Detail Highly Detailed
Geology 0 0 10 3 3
Oceanography 0 0 9 2 5
Evolution &
Natural History

0 1 4 3 7

Marine
Organisms:
Invertebrates &
Vertebrates

0 1 5 4 6

Marine
Ecosystems

0 0 2 7 7

Community
Structuring &
Ecosystem
Dynamics

0 0 4 9 3

Fisheries 0 0 4 2 10
Reproductive
Ecology

0 1 9 6 0

Larval Ecology &
Connectivity in
marine systems

0 0 3 3 10

Marine
Conservation

0 1 4 4 7

Study design 0 4 3 4 5
Comment - Evolution and Natural history. Just personally feel that a lot of knowledge one can get from

there would be relevant and form solid base understanding for current conservation
studies

Comment - Behaviour of groups and individuals
Comment - While most of the course was easy to understand and in sufficient detail to understand the

concepts and principles, it could have been a little more detailed especially for students
who did not have a marine biology background. I understand that the time constraints did
not allow for any topic to be discussed at length but it would be something that can be
considered for any future such courses.
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Summary Subjects like Geology, Oceanography, Marine Ecosystems, Community
Structuring, Fisheries, Larval ecology & connectivity were covered in sufficient
detail (100% of respondents marked sufficient detail to highly detailed). Some
students (5%) found Insufficient details in Evolution, Natural History, Marine
Organisms, Reproductive Ecology, Marine Conservation. 25% of the
respondents found insufficient detail in study design.

Question 3 Did course content flow naturally from one subject area to the next?
Answer Options Subjects, concepts and

disciplines were
disjointed, the course
lacked connectivity

The connectivity
in content was
average

Content logically progressed
from one discipline to the next

0 0 1 3 12
Comment - Awesome combination of field work, informality and lectures. The interactivity was extremely

detailed, which made complicated topics much easier. And the entire team was *Awesome* :D
Love you guys. 10/10 Would recommend everyone with an offbeat state of curiosity to apply in
future programs of this sort. Kudos!

Comment - The content was logically structured except that the field visits during the beginning of the course
were done without much background into it. While we all enjoyed the snorkeling and diving
sessions, we would have been able to appreciate it much better had the theory and background
sessions on them been conducted prior to going out to sea. I feel that would have made it easier
to understand as we would all have been on the look out for examples of what we have been
taught.

Summary Everyone was happy with flow

Question 4 Please rate the instructors and resource personnel for the following
criteria.

Answer Options Very Poor Average Very good
Preparedness 0 0 0 0 15

Comment - Everyone was super cool, helpful and very frank. Specifically, the informality and interactivity was
awesome!

Clarity of
communication

0 0 0 1 14

Facilitation of
independent
thinking

0 0 0 0 15

Comment - One of the best methods of stimulating individual thinking that I've ever witnessed. You guys
made us think and act like actual tenured scientists, and made us go and explore our own
questions.

Approachability 0 0 0 0 15
Comment - No clarification required. Too much coolness to handle

Assistance 0 0 0 0 15
Summary Everyone found instructors and resource personnel to be well prepared, clear,

supportive, approachable and helpful.

Question 5 Please rate the following, providing any feedback that could help us improve
your visit.

Answer Options Very poor Average Excellent
Meal quality 0 0 0 4 11

Comment - Awesome cottages, super tasty food (thanks Sanjay Bhaiya), informal atmosphere that let's us
explore any way we want - HELL YEAH!

Meal variety 0 0 1 7 7
Comment - Sanjay Bhaiya, Johnson Bhaiya and the didis - ??
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Meal Timings 0 0 0 2 13
Cottage
Maintenance

0 0 1 2 12

Comment - Montu Da is a silent perfectionist :)

House Keeping 0 0 0 3 12
Comment - Same as above, thank you Montu da!

Base Cleanliness 0 0 0 1 13
Bathrooms 0 0 3 4 7

Comment - Shivani would probably have some problems with the "thing in the hole" :P Just kidding, couldn't
ask for more.

Safety 0 0 0 4 11
Comment - Twipa, Twimu and Crusoe. What better guardians does one need? And what cuteness *_*

Summary Meal quality, variety, timings, cottage maintenance,housekeeping, base
cleanliness, bathrooms and safety all scored above average.

Question 6 Please rate programme in terms of
Answer Options Poor Average Satisfactory
Programme
length

0 0 0 1 13

Comment - Could've been longer, though.
Comment - Should be long.
Comment - Although not enough time to learn too much, the course could be conducted in 2-3 stages to be

able to learn more in shorter durations
Free Time 1 0 2 0 11

Comment - Back to back lectures were hectic.
Daily Schedules
and Logistics

0 0 0 1 13

Summary Although programme length was satisfactory few (2%) recommended that it
should be longer or done over multiple stages. 1 students found the amount of
free time alloted to be very poor. Daily schedules & logistics were above
average.

Question 7 Please rate the site visits
Answer Options Waste of time Interesting Super Enlightening
NIOT 0 0 8 1 5

Comment - Surely want to visit again.
Comment - Their facilities were really cool.

Pondicherry
University

0 0 9 2 3

Comment - Hoped to visit more of their campus and their working labs. but overall the lectures were
informative.

Comment - The second lecture was really good.
Summary 100% of the respondents saw value in NIOT & Pondi Univ visits

Question 8 What were the most striking qualities of the course?
Field exposure
Practical activities
Field visits(Mangrove,Sandy and rocky intertidal), Scuba diving, snorkeling,
Naveen sir's discussions
Practical sessions
FREE INTERACTION WITH RESOURCE PERSONNELS. INTERESTING FIELD
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WORKS.
learning process of snorkeling and diving, teaching us what different kind of
habitat and different species of animals we would see during diving was best
example of combining theory and practical studies of marine biology.
The entire course structure was well organized. Everyone was really helpful and
approachable. The quality of research that each one of the faculties which are
conducting in their respective areas is really appreciatable. In a single word " it's
amazing" and a powerful knowledge experience.
ANET’s location and its connections that allowed it to facilitate a much higher
learning ground for interested individuals.
The fact that the course tried to teach us as much as that of a postgraduate
Marine Biology course, and achieved the same was just tremendous. There were
quite a few topics I wasn't completely adept in, and I learned more than I
expected to in the two weeks at ANET. I also especially loved that the course
encouraged independent and critical thinking for every student, and made us
think beyond our boundaries.
The Informal rigour and independence provided. This is what education should
be like ideally. Explore your own questions, your own way (of course with
guidance)
It makes you think lot of out of box questions
Everyone was approachable, easy to understand and while it was a lot of
information, I now have a better understanding of marine biology and ecology.
It almost covered all the aspects of basic Oceanography and Marine Ecology.
The course was able to make people who are not even from a biological
background understand things. Great talks and interactions.

Summary 64% of the time, students responded that they liked the practical and
interactive field and discussion-based components of the course the most.
23% were most impressed by the course content. 14% saw great value in the
facilitation of independent thinking.

Question 9 What were the most glaring short-comings of the course?
? Island biology

None.
Designing of the lectures could have been a bit more synchronised with the field
visits
None.
NOTHING MUCH
Katel's talk was really useful. The inclusion of everyone's current work along
with the broad topics was really useful to all of us. And the independent project
idea gave us an overall confidence and to understand our mistakes while doing a
research work. Many thanks for introducing us to the ocean dream world as
well.
Another proper helping hand for Mahima would totally help maximising things
within 2 weeks.
I honestly didn't find any short-comings whatsoever in this course. If anything,
the only problem I had was that our amazing time at ANET was too short.
Sorry anti glare sunglasses on!
Some aspects of the course expected everyone to have a basic understanding of
marine biology. This made it a little difficult in the beginning, but it would have
been easier if maybe we were all sent some basic information/reading material
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to go through in advance. Also, it would have been better if it was for a longer
duration, or in 2-3 stages.

Summary While most respondents (60%) indicate no short comings. The otherrs noted
areas of improvement such as synchrony between lectures and field sessions -
the begining of the course saw a lot of field trips but the students hadnt
received lectures pertaining to those ecosystems - so found it a bit difficult to
absorb. One has suggested reading lists prior to the begining of the course or
improved length (longer but staged duration), suggesting this would help
those with no prior marine biology experience. Another recommended an
assistant to the course coordinator to help things flow more smoothly.

Question 10 What was the most memorable parts of this course (professionally &
persnnally) ?
well for professionally it was nice to interact with other researchers and it built
my confidence
Filed exposure, staff's
Everything was amazing!
All the faculties and my batchmates were extremely cooperating ,approachable
and helpful. Personally-Living at ANET gave us a whole new experience along
with the new friends that I made.
Not only did we learn a lot, but there were constant discussions about all that
we had seen and heard. The entire environment was just sublime.
INDEPENDENT PROJECT WORK AND FIELD WORKS.
All days were memorable; the starting introduction, lectures, diving, visits till the
end independent research projects. Also the personal experience; living in wood
cottages with least facilities but closer to the nature was best enriching and
excited part of this course.
How can you differentiate remarkable form extraordinary? That's how I felt
about ANET. It gave me a 'home away from home, feeling. And the people were
really inspiring and admiring. I am looking forward to visiting that place again.
Once again many many thanks for hosting us and sharing those vital knowledges
with us. Love you all.
Going to high and low’s working my way through the independent project work
learning my own short comings. Motivation enough to improve on them.
Pretty much every part! Snorkeling, diving, the mangrove and intertidal walks,
the independent research projects, bonding with all the incredible people
(students, researchers and staff) at ANET over meals, finding a snake at every
corner; every bit of it was wonderful. And if given a chance to come back to
ANET again, I would do so in the blink of an eye! Thank you for everything,
Mahima!
Professionally- The ideas and inspiration, the freedom provided and the field
work. Personally- The Vagarellos, the team who (hopefully) loved my
impressions of them and the ambiance of the place. The people were amazing
to say the least. Chakachak!
Professional I have a learned lot of new things in ma lyf!! Personal I got a bunch
of idiots who wants me to see n doing good n lyf!! Thanks u ANET for
everything!!. Luv u qll
Professionally - the whole course was a new experience and I loved that I learnt
something new every moment of it. The snorkeling and diving sessions - it
helped that we had a discussion both before and after we had the session so we
could actually understand what we were seeing there. Also, the way everyone
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was willing to help with any aspects of our individual projects. Personally- I’m
super glad to have met so many new people - the rest of the batchmates on the
course and all the researchers at the base. And of course, all the fun we had
with #vagarello! :D
Diving at Suvar mundi! And all the discussions in the dining area. Also the preps
and helping each other for the independent project.


