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SUMMARY
Lakshadweep’s pole and line tuna fishery is an inherently sustainable fishery as it
targets resilient oceanic skipjack tuna, has no habitat impact and keeps fishing
pressure off sensitive coral reef species. It provides livelihoods for the local
community and is thus important to the ecological as well as socio-economic
stability of these islands. Today the survival of this fishery is threatened by factors
such as rising prices and market dynamics, fuelling a transition to a potentially
unsustainable export-based reef fishery. Our work in Lakshadweep is aimed at
filling data gaps regarding the pole and line fishery in order to strengthen and
promote it. Since November 2012, we have been engaging in monitoring key
aspects of the pole and line fishery through researcher-led and community-based
approaches in the islands of Kadmat, Kavaratti, Agatti and Minicoy, as they
represent an increasing gradient of fishing pressure. Our work includes the 4 broad
sub-studies viz. in-water ecological surveys of baitfish populations in reefs and
lagoons, social surveys to document perceptions, management practices and
developments in the fishery, community-based monitoring of pole and line fishery
dynamics and profiling of tuna market dynamics. Our baitfish surveys over the
past 4 years reveal an overall decline in baitfish abundance. The driving factors of
this decline remain unclear. Social surveys reveal the issues plaguing the fishery to
be – inadequate supply of fuel and engine spares, external fishing pressure,
declining stocks of baitfish and tuna, and most importantly, limited market access.
Our documentation of the traditional resource management practices prevalent in
Minicoy reveals that there is potential to learn from and apply this traditional
knowledge in other islands as well, especially with respect to management of
baitfish resources. In the 2016-17 season, we also documented instances of
community-imposed “bottom-up” regulations that ensure responsible fishing, in
Kadmat and Kalpeni. Our community-based fisheries monitoring programme
established in January 2014, involves members of the fishing community in regular
monitoring of pole and line fishery dynamics and generates valuable data on
crucial aspects of the pole and line tuna fishery such as limitations to fishing, interisland differences in catch, fishing effort, fishing strategies, baitfish preference,
dependence on FADs etc. thus providing a platform with great potential for largescale and cost-effective knowledge generation. In the 2015-16 season, we carried out
an internal survey to assess the status and impacts of this programme. Interactions
with the participating fishers revealed that the programme was beneficial to most
of them and that keeping detailed records of day to day fishery metrics was helping
them plan and manage their fishing trips better. Market surveys conducted in the
2014-2015 season mapped the maas commodity chain from Lakshadweep to Sri
Lanka via Tuticorin and provided insights into the marketing challenges faced by
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the fishery. Interviews with trade agents and fishers demonstrate interest in
market improvements and sustainable seafood certifications, if higher price
premiums are guaranteed. In the coming seasons, our efforts will be focussed on
strengthening the pole and line fishery through improved stakeholder
participation, protecting sustainable livelihoods and carrying out sound research
aimed at addressing issues of socio-ecological relevance in the Lakshadweep
Islands.
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INTRODUCTION
Socio-ecological systems are complex in nature, characterized by human
communities that rely on natural systems for their lives and livelihoods. There
exist many examples of socio-ecological systems in marine and terrestrial realms
across different geographical regions of the world. The Lakshadweep archipelago
off the west coast of India is one such example. These islands are India’s only coral
atolls and are home to about 65,000 people that directly or indirectly depend on the
reef and the ocean around them. The main fishery practised here - the live-bait
pole and line tuna fishery targets resilient, oceanic skipjack tuna using small
planktivorous bait-fish in a low-impact, selective manner that diverts fishing
pressure off the sensitive coral reefs that constitute these atolls. Additionally,
being a labour-intensive technique it is one of the major sources of livelihoods for
the local community in Lakshadweep. It may thus be one of the last remaining
examples of a sustainable fishery in India.
Historically, the pole and line fishery has its origins in the Maldives. From the
Maldives, this fishery came to the culturally similar Minicoy Island of the
Lakshadweep archipelago about 200 years ago. In the rest of the Lakshadweep
Islands, only artisanal fisheries targeting reef and other offshore resources existed,
until the 1960s. It was only in the 1960s that the pole and line fishery was
transferred from Minicoy to the other 9 inhabited islands of Lakshadweep by the
Fisheries Department along with the introduction of mechanization. Since then,
this has been the major fishery practised in the islands. Worldwide pole and line
fisheries are considered to be best-practice fisheries as they target the highly
resilient, surface-schooling skipjack tuna, have little to no by-catch of non-target
species and cause no damage to the marine habitat.
A pole and line fishing operation typically consists of two components –
baitfishing followed by tuna fishing. Baitfishing is done in the lagoons and reefs
surrounding the island whereas tuna fishing is an offshore activity. The baitfish
are captured using nets and kept alive on-board the fishing vessels in circulatory
holding tanks (Pic. 1a). After baitfishing, fishers head out to the open ocean in
search of schools of tuna. Tuna schools are spotted by using natural indicators such
as pelagic birds. Skipjack tuna (Katsuwonus pelamis) is the main target of this
fishery, while other tuna species such as yellowfin tuna (Thunnus albacares),
kawakawa (Euthynnus affinis), frigate tuna (Auxis thazard) and bullet tuna (Auxis
rochei) are caught in smaller quantities. On spotting a school of tuna, the speed of
the boat is lowered and the live-bait is cast into the sea by hand, in small
quantities, along the wake of the boat (Pic. 1b). This creates conditions similar to a
pelagic feeding frenzy and triggers the tuna into following the boat. At the same
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time water is sprayed from water sprayers at the stern to create ripples that make it
difficult to see the hooks from the fishing lines suspended in the water. 6-8 fishers
standing on a platform at the stern with wooden poles and lines are then able to
hook these hungry tuna following the boat. The use of Barbless hooks enable easy
unhooking of the tuna by a quick jerk of the hand. In addition to locating free
swimming schools of tuna in the open ocean, over the past decade fishers have also
had the alternative of fishing at Fish Aggregating Devices (FADs). FADs are
artificial structures that help attract and concentrate pelagic species such as tuna in
one place thereby reducing the time and fuel spent on fishing (fishing effort) and
providing a certain surety of catch. While FADs can thus increase fishing
efficiency, they can also lead to catches of undersized individuals of large tuna
species such as yellowfin tuna. Sustained removal of juvenile fish from the
population can adversely affect yellowfin stocks in Lakshadweep.
a

b

Picture 1. a. Baitfishing for sprats using encircling nets in the lagoon; b. Offshore
live-bait pole and line fishing operation.
While a small amount of pole and line caught tuna in Lakshadweep is kept aside
for fresh sales or consumption, the majority is converted to a specialized
indigenous product called masmin (locally called maas). After landing, tuna are
filleted, boiled in brine, smoked and then thoroughly sun-dried (Pic. 2). This entire
process of maas-making takes about 2 weeks. Majority of the maas is exported from
the islands to mainland India, in particular to Tuticorin, from where it is further
exported to Sri Lanka. The fishing season in Lakshadweep lasts roughly from midSeptember to mid-May.
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a

b

Picture 2. a. Post-harvest filleting for maas-making; b. Final product of the pole and
line fishery – masmin.
Today, fisheries in Lakshadweep are on the brink of change. On the one hand,
large scale expansion plans to exploit the resources to their maximum potential are
being chalked out, while on the other hand, initiatives that seek to secure
sustainable seafood certifications for the pole and line fishery by capitalizing on its
inherent sustainability are being implemented. Meanwhile, factors such as rising
prices, low financial returns from maas, irregular supply of diesel and engine
spares, and difficulty in finding adequate amounts of baitfish, are posing
operational challenges to this fishery and threatening a shift from an offshore tuna
fishery to an export-based reef fishery. Such a transition could compromise the
health of the very coral reefs that constitute these atolls.
The pole and line fishery is the one link in the overall Lakshadweep scenario that
is integral to the ecological and socio-economic stability of this archipelago.
Dakshin Foundation’s focus in Lakshadweep since November 2012 has therefore
been on strengthening the pole and line fishery to ensure sustainable livelihoods
while preserving marine biodiversity. The islands chosen for our research work
viz. Kadmat, Kavaratti, Agatti and Minicoy represent an increasing gradient of
fishing intensity. Our work aims to fill data gaps regarding crucial aspects of the
pole and line fishery in order to inform sustainable fisheries management in the
islands through inter-disciplinary methods and a mix of researcher-led and
community-based approaches.
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OBJECTIVES
The specific objectives our work are –
1. To assess baitfish populations along a gradient of fishing pressure to
determine the role of anthropogenic factors in regulating planktivore
abundance.
2. To assess fisher perspectives regarding the state of the tuna fishery,
historical trends, current status and future directions, and to profile
traditional pole and line tuna fishery management practices and their
current and historical contexts.
3. To establish a cost-effective community-based fishery monitoring
programme that covers aspects pertinent to fisherfolk and vital for fisheries
management.
4. To assess the current Lakshadweep tuna commodity chain and profile
developments in fishery market dynamics.
This document is a compiled report of all of Dakshin Foundation’s activities in the
Lakshadweep Islands from November 2012 till date. In the subsequent pages, the
above objectives have been discussed chapter-wise, detailing the methods
employed to address them, the results obtained and their current status. We
conclude with a set of recommendations, both research and intervention based,
which can eventually lead to sustainable management of fisheries in the
Lakshadweep Islands.
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1) ECOLOGICAL ASSESSMENT OF BAITFISH POPULATIONS
One of the major resource inputs as well as limiting factors in pole and line
fisheries is baitfish. The International Pole and Line Foundation (IPNLF) in 2012
estimated the average annual quantity of baitfish required to meet global pole and
line fishery demand to be 25,000 tonnes. In Lakshadweep, previous studies on
baitfish have described commonly targeted species and families, harvest techniques
and inter-island differences in baitfish preferences. The different families targeted
vary considerably with respect to their biology, life history, habitat preference,
harvest methods etc. (Table 1, Pic. 3), but are all plankton-feeders and usually occur
in large schools. Being planktivores from lower trophic levels in the marine food
web, they are generally fast growing, early maturing and more in numbers as
compared to predators. Planktivores typically constitute the natural diet of
predatory fish such as tuna.
Table 1. Names of the main species and groups targeted for baitfishing; methods
and locations of fishing.
Baitfish
Family
Local Name
Method
Location
species/groups
(Minicoy
/Other islands)
Spratelloides
Clupeidae
Hondeli/Hondeli Encircling Lagoon/
delicatulus
net
Reef
Spratelloides
Clupeidae
Rahi/Rahi
Encircling Reef
gracilis
net
Chromis viridis
Pomacentridae Nila mahi/Nila
Lift net
Lagoon
mahi & Pachha
challa
Apogons
Apogonidae
Bodi/Bodi
Lift net
Lagoon/
Reef
Fusiliers
Caesionidae
Muguram
Lift net
Lagoon/
/Muguram,
Reef
Dandi & Pachha
challa
Silversides
Atherinidae
Phitham/Madam Encircling Lagoon
challa
net
Minicoy Island, from where this fishery was first brought to the rest of
Lakshadweep is known to have several traditional management systems in place
for sustainable utilization of baitfish resources. Unfortunately, when this transfer
took place, only the technology got transferred and not the associated traditional
management practices prevalent in Minicoy. Minicoy utilizes a wide variety of
baitfish species as compared to the other islands that preferentially target sprats, in
particular Spratelloides delicatulus. The practice of harvesting S. delicatulus at the
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time of spawning (Manja challa) has further exacerbated the fishing pressure on its
stocks. As a result, the pole and line fishery that had sustained itself with locally
available baitfish stocks for decades is now finding it increasingly difficult and
time-consuming to catch baitfish in sufficient quantities. Increased competition
among fishers is also leading to newer, potentially unsustainable practices such as
fishing for S. delicatulus in the night assisted with torchlight. Inherent difficulties
in quantifying baitfish catch make it difficult to estimate the optimal amounts of
baitfish required for a single pole and line fishing trip, thereby leading to overharvest and subsequent wastage of baitfish resources.
a

c

b

d

Picture 3. Commonly used baitfish species in Lakshadweep – a. Sprats –
Spratelloides spp. b. Apogons c. Green chromis – Chromis viridis d. Fusiliers.
Existing knowledge on the subject and interactions with fishermen suggest that
baitfish stocks are on the decline due to high fishing pressure or due to the impacts
of larger global environmental phenomena or a combination of both. Our work in
Lakshadweep attempts to understand the status of baitfish populations and the
drivers of their perceived decline through long-term, fishery independent, in-water
monitoring of baitfish populations along an increasing gradient of fishing pressure.

Methods
The sampling consists of snorkeling-based lagoon surveys and SCUBA-based reef
surveys. The survey protocols followed for baitfish monitoring have been
consistent over the years. The spatio-temporal distribution of sampling effort for
both the components is given in Tables 2 & 3. Over the years, Kavaratti has been
chosen to be the site for long-term monitoring, due to the high planktivore density
that was consistently observed there.
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1. Lagoon surveys: Lagoon sites measured 500 m x 500 m and were selected
from the grid to constitute at least 10% of the lagoon area. For each site, 50m
transects were swum to observe the small free-swimming clupeids and
atherinids; average sample size ranging from 10-16 transects. Pomacentrids
and apogons that associate with coral boulders were enumerated using point
counts and standardized for comparison using the average length and width
dimensions of the coral boulder. Baitfish species, size and number were
recorded for each survey type; transect and point counts. Supplementary
data on lagoon bottom type, presence of sea grass and sea turtles were also
recorded.
Table 2. Island-wise snorkeling-based lagoon surveys conducted each fishing
season indicating survey month and number of 500 m x 500 m sites sampled.
Island
2012-2013
2013-2014
2014-2015 2015-2016
Agatti
Mar (11)
Sep (11), Nov (11), Jan (11), Apr (11)
Kadmat
Feb (15)
Feb (15)
Kalpeni
Apr (2)
Kavaratti
Mar (5)
Nov (4), Jan (4), Apr (4)
Jan (4)
Apr (4)
Minicoy
Mar (9)
Nov (7)
Apr (4)
Mar (4)
Suheli
Jan (2)
2. Reef surveys: On the reef, we conducted 60 minute timed random swims, at
depths ranging between 6-12 m, using SCUBA, and visually documented all
planktivorous apogonids, atherinids, caesionids, clupeids, pomacentrids and
serranids along with size, species and number.
Table 3. Island-wise SCUBA-based reef surveys conducted each fishing season
indicating survey month and number of reef sites sampled.
Island
2012-2013
2013-2014
2014-2015
2015-2016
Agatti
Mar-Apr (10)
Apr (10)
Kadmat
Dec-Jan-Feb
Feb (10)
(10)
Kalpeni
Kavaratti
Mar (10)
Oct (1), Feb (10), May Jan (6),
Apr (10)
(1)
Apr (4)
Minicoy
Mar (5)
Suheli
Jan (2)
-
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Results & Discussion
In the 2015-2016 season, while maintaining our long-term record of baitfish
populations in Kavaratti lagoons and reefs, we also conducted lagoon surveys in
Minicoy and Kalpeni. While the declining trend in lagoon sprat and silverside
baitfish is evident for most islands, with Kavaratti showing no small silvery
baitfish in the 60 odd transects from April of 2016, Minicoy showed a marginal
recovery in these baitfish densities in March 2016 albeit with high error terms (Fig.
1 & 2). Furthermore, with only two sites sampled in Kalpeni in April 2016, high
variability urges caution regarding the seasons’ highest densities similar to those
observed for Suheli in January of 2015 (Fig. 1 & 2). Island-wise differences in sprat
and silverside lagoon densities may be related to island wise differences in
baitfishing pressure and local management practices.

Figure 1. Average densities of sprat and silverside baitfish (hondeli, rahi and madam
challa) observed in snorkeling based 50 meter lagoon transects. Error bars indicate
±1 S.E.

Figure 2. Average annual densities of sprat and silverside baitfish (hondeli, rahi and
madam challa) observed in snorkeling based 50 meter lagoon transects. Agatti &
Kadmat were only sampled in the first two seasons. Islands arranged in order of
increasing fishing pressure. Error bars indicate ±1 S.E.
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Lagoon point counts around coral boulders reveal changing densities of
pomacentrid (Fig. 3) and apogonid (Fig. 4) densities with no discernible trend.
While apogon densities remain very low and are highly patchy, the higher
densities of pomacentrids observed in Minicoy when compared to Kavaratti is
apparent across all seasons (Fig. 3).

Figure 3. Average annual densities of pomacentrid (local name –
Nilamahi,Scientific name – Chromis viridis and Pomacentrus pavo) observed in
snorkeling-based point counts. Agatti & Kadmat were only sampled in the first
two seasons. Islands arranged in order of increasing fishing pressure. Error bars
indicate ±1 S.E.

Figure 4. Average annual densities of apogonid baitfish (bodi) observed in
snorkeling-based point counts. Agatti & Kadmat were only sampled in the first
two seasons. Islands arranged in order of increasing fishing pressure. Error bars
indicate ±1 S.E.
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Long-term reef surveys in Kavaratti on the other hand have allowed maintenance
of a 4-year time series, indicating significant collapse in apogon, sprat and
silverside populations during the 2013-2014 and 2014-2015 sampling events as
compared to that of anthias and fusiliers (Fig. 5).

Figure 5. Average densities of anthias (bureki), apogons (bodi), fusiliers (muguram),
sprats and silversides (hondeli, rahi, or madam challa) observed on Kavaratti reefs in
the 2012-2013, 2013-2014, 2014-2015 and 2015-2016 seasons. Error bars indicate ±1 S.E.

Figure 6. Average annual densities of anthias (bureki), apogons (bodi), fusiliers
(muguram), sprats and silversides (hondeli, rahi, or madam challa) observed on
eastern and western reefs of Kavaratti Island in the 2012-2013, 2013-2014, 2014-2015
and 2015-2016 seasons. Error bars indicate ±1 S.E.
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It is important to note east-west differences in reef baitfish densities across the
sampling years (Fig. 6). Eastern reefs tend to have higher densities of documented
planktivores and this trend may be closely tied to east-west differences in physical
oceanography, warranting further study. In addition to understanding spatial
variability in reef planktivores, regular surveys of long-term reef sites in Kavaratti
help understand temporal variability in planktivore populations. For example, our
site called 3 Fusiliers on the eastern side of the north channel in Kavaratti has most
frequently been surveyed and this data set can be used to tease apart site-specific
temporal
differences
in
the
densities
of
planktivores
(Fig.7).

Figure 7. Total number of anthias (bureki), apogons (bodi), fusiliers (muguram),
pomacentrids (Nilamahi) sprats and silversides (hondeli, rahi, or madam challa)
observed at a particular Kavaratti reef sampling site (3 fusiliers) in the 2012-2013,
2013-2014, 2014-2015 and 2015-2016 season.
Declines in baitfish populations are evident in the lagoons and reefs.
Supplementary data on environmental metrics of lagoon and reef sites can help
further tease apart drivers of baitfish population variability in addition to island
wise differences in fishing pressure. Trends in association with sea grass, benthic
substrate, presence of territorial damselfish and live coral cover are similar to those
observed previously. Our baitfish surveys highlight potential anthropogenic and
environmental drivers of baitfish population dynamics and can be used to better
manage the fishery by employing diverse baitfishing practices, seasonal rotations,
and conservation of spawning stocks.
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2. ASSESSMENT
PROFILING

OF

OF

FISHER

PERSPECTIVES

TRADITIONAL

AND

MANAGEMENT

PRACTICES

Differences in historical and geographical origins of a fishery can lead to
differences in consequent prevailing practices in the fishery which can in turn
influence fisher perceptions regarding resources and ecosystems. Knowledge of
these is fundamental to fisheries management and development. Interactions with
the local fishing community aimed at understanding these systems and perceptions
have formed a significant part of our work in Lakshadweep. Broadly, our
interactions with the community have been categorized into 3 types –
1) Initial baseline surveys to understand the state of the pole and line fishery
In the first two seasons of our work in Lakshadweep (2012–2013 and 2013–
2014) we interacted in detail with active members of the fishing community
in our project islands Agatti, Kadmat, Kavaratti and Minicoy to understand
– a) current and historical trends in the pole and line fishery, fisher
perceptions regarding factors responsible for ongoing catch changes, and b)
the main challenges faced by fishers today. The information brought forth
by these surveys in the first two years has laid the foundation for our work
in Lakshadweep in the following years. The objective behind these surveys
has been achieved for the time being and they are therefore not being
pursued currently.
2) Documentation of traditional management systems
Our work has helped add to the existing body of knowledge on traditional
management practices of Minicoy. With the thorough understanding of the
basic systems in place that we have gained through these interactions, we
are now equipped to study mechanisms behind resource governance on a
finer scale.
3) Profiling of other management practices, regulations and developments
pertinent to the fishery
As our work in the islands progresses, we have been profiling other relevant
information and newer developments in the pole and line fishery as well as
the larger fisheries scenario, through our on-going interactions with the
community. These keep us posted about changes in the fishery and also give
us leads for further research.
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Methods
1) Baseline surveys to understand the state of the pole and line fishery
To meet this objective a total of 59 semi-structured interviews (3 in Kadmat,
18 in Kavaratti, 30 in Agatti and 8 in Minicoy) were conducted (Appendix
1). The interviews were voluntary and conducted only after obtaining
informed consent. Care was taken to maintain confidentiality of the
respondents. The interviews provide information on fisher experience,
family fishing history and economic dependence. Spatial and temporal
trends in tuna fishing catch and effort were evaluated, along with fisher
dependence on FADs and factors responsible for declines in tuna and
baitfish catch. Baitfish preferences, spatial and temporal catch trends and
use of spawning sprats were also noted. Through the interviews, we also
enquired about market access, fisheries issues, use of fisheries department
issued catch logs and applicability of a community-based catch monitoring
(CBCM) program. In addition to these, general interviews were conducted
in all islands with locals and government officials to get a more holistic
view of the fishery.
2) Documentation of traditional management systems
This has been achieved through detailed, open-ended and qualitative
interviews with experts and key informants regarding the fishery in
Minicoy.
3) Profile other instances of management practices, regulations and
developments pertinent to the fishery
Presently, these are documented through opportunistic interactions with the
community that we have in the course of our work. If such opportunistic
interactions lead to specific questions that we would like to explore in detail,
then an appropriate methodology for the same will be worked out.

Results & Discussion
1) State of the pole and line fishery
a) Our surveys have helped document fisher perspectives regarding the state of
their live-bait pole and line tuna fishery (Fig. 8). Most fisherfolk felt there has
been an increase in the amount of time spent fishing and distance travelled for
fishing, and a decrease in the tuna catch and size (kg) (Fig. 8). Trends in the bait
fishery were less obvious; while more than half of the respondents indicated no
change in live-bait availability, a sizeable chunk also considered live-bait resources
to be decreasing (Fig. 8).
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Figure 8. Fisher perspectives regarding decadal changes in temporal fishing effort,
spatial fishing effort, tuna catch numbers, tuna size (kg) and baitfish availability.
Data represented here was acquired from active experienced pole and line
fishermen in the islands of Agatti, Kadmat, Kavaratti and Minicoy from 2012-2014.
Red indicates increase, blue indicates decrease and white indicates no change.
b) Our surveys have also helped reveal fisher perspectives regarding factors that
affect tuna and baitfish supply as well as areas of improvement (Fig. 9).
a. Factors behind decline in tuna catch

b. Factors affecting baitfish availability

c. Areas of improvement

Figure 9. Fisher perspectives regarding a. Factors that cause a decline in tuna catch,
b. Factors that affect baitfish availability and c. Areas that require improvement
either on behalf of the Fisheries Department or private operators. Data represented
here was acquired from active experienced pole and line fishermen in the islands of
Agatti, Kadmat, Kavaratti and Minicoy from 2012-2014.
2) Documentation of traditional management systems
Our work has also lead to a better understanding of the dynamics of the traditional
management systems of Minicoy. Being an age-old traditional fishery, there are
many customary management systems linked to it. Given below is an account of
the main traditional baitfish management practices followed in Minicoy.
1. Magao or individual boat-owned coral boulders for bodi (apogon) baitfish: Magaos
act as apogon banks for individual boats in Minicoy. At the beginning of the
fishing season boat owners are allowed to select individual coral boulders for their
exclusive use within the lagoon (interviews with key informants and fisherfolk;
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Hoon et al. 2003; Sivadas & Wesley, 2006). All other unclaimed coral boulders are
open access. The selection period is open for 3 days and after selection; each boat
selected coral boulder is approved by the fisheries jamaat or union (Hoon et al.
2003). Once established, boats aren’t allowed to change their magaos until the
following season (interviews with key informants and fisherfolk, Hoon et al.
2003). Additionally, Minicoy locals also have specific terms for various areas in the
lagoon and reefs (documented by V. Hoon and through our community-based
programme). Such definitions are a boon for resource monitoring.
2. Closed season for Bait fishing: Minicoy locals follow a traditional calendar called
nakai and the seasons listed in this calendar inform them about weather patterns,
sea conditions, fish and coral reef ecology. Bait fishing is prohibited during
monsoon months (May to August). And based on local knowledge of bodi
(apogon) spawning, traditional laws have prohibited the use of apogon baitfish
until mid-November (interviews with key informants and fisherfolk). Bodi fishing
is not allowed from May to mid-November (Hoon et al. 2003).
3. Baitfish catch quantification: In Minicoy, fishermen have well defined terms for
the measure of baitfish catch volumes/weights (Interviews with key informants &
from the community-based fisheries monitoring programme). These terms are
species specific and can be quantified as the fish are being caught. For example, a
full box (consisting of two separate sections) of hondeli and rahi (Spratelloides spp.)
is made up of 2 vaigans, and 3 foras make up a vaigan. A fora may be equivalent to
one defined scoop of the baitfish net haul. Similar terms such as fothigan and inguri
exist for bodi and muguram (1 fothigan = 2 inguri, 5-6 inguri = 1 full box). Not well
researched, there is no clear documentation of what the individual terms mean in
terms of weight, volume or number of fish, but these are extensively and
consistently used throughout the island. Understanding Minicoy’s baitfish catch
quantification system and its applicability has the potential to help improve
baitfish monitoring throughout the islands.
4. Use of labari: Labari or in-water baitfish holding tanks are a common sight in the
Minicoy lagoon. These are simple fabrications made of PVC, nets and metal
plates, capable of floating in the lagoon and
permitting water exchange (Pic. 4). Fishing
boats often save leftover baitfish in the
labari for use over subsequent days, thereby
reducing wastage.
Picture 4. Labari or-in water baitfish
holding tank used for storing leftover
baitfish in Minicoy.
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This practice is however not a customary management system but it helps reduce
pressure on the baitfish stock. The only other island in Lakshadweep where we
have seen this practiced at considerable levels is Kavaratti.
5. Avoiding use of certain species: Minicoy locals are against the use of certain
baitfish varieties like gumbala (clupeid) and phitham (silversides). They find that
these varieties are harmful to the tuna and will avoid using them unless in
extremely desperate situations (interviews with key informants and fisherfolk).
6. Restrictions on use of nets: Minicoy has customary policies restricting the use of
nets in certain parts of the lagoons or reef (interviews with key informants and
fisherfolk). The exact spatial location of this restriction is unclear, with some
stating it to be in harbour areas (Hoon et al. 2003) and others claiming it to be on
offshore areas of the reef (Sivadas & Wesley, 2006).
Other than those listed above, the Minicoy community also does annual postmonsoon cleaning of the Neru magu channel, an important waterway for fishing
boats in the Minicoy lagoon (interviews with key informants and fisherfolk; Hoon
et al. 2003; Sivadas & Wesley, 2006). Traditionally, Minicoy also selects a local
pilot or Aarukaati who is in charge of all shipping and fishing related decisions
including the opening of the bodi season, channel cleaning etc.
3) Profiling other management practices, regulations and developments pertinent
to the fishery
 Minicoy, 2014-2015:
We found that during the 2014-2015 season there had been a lot of unrest
amongst fisheries jamaat (union) individuals leading to a split and
abandonment of traditional management practices. In the 2015-2016 season
we found that Minicoy had a new Aarukaati, and the community had started
following its customary laws again such as Neru magu cleaning, magao use
and temporal baitfishing bans. Understanding the dynamics of Minicoy’s
customary systems can be very helpful to the fisheries development and
conservation in the rest of islands.
 Kalpeni, 2014-2015:
In the 2014-2015, season we conducted some opportunistic general interviews
in Kalpeni. Fishery related concerns in Kalpeni were similar to those we
encountered in Agatti, Kadmat, Kavaratti and Minicoy. Kalpeni’s greatest
concerns were regarding the rising number of green sea turtles in their
lagoon and the dwindling sea grass beds, which were still much more
abundant than those found in the other islands. Interestingly, sailfish were
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the one main species being caught in Kalpeni at the time of our visit
(October 2014). Another respondent raised concerns regarding the
aquaculture operations in the Kalpeni lagoon.
 Suheli, 2014-2015:
In January of 2015 we documented the use of Suheli Island as a remote
fishing location. Our interviews revealed detailed names of areas in the
lagoon that are critical to bait fishing, as well as locations on the reef that
most likely were important reef fishing grounds before pole and line tuna
fishing was introduced to this region. Most boats from Kavaratti have boat
sheds on Suheli’s Cheriyakara Island that are either owned by them or
leased from other people from Kavaratti. Boat sheds are well equipped with
solar powered lighting, storage, kitchen and sleeping utilities. Fishermen
spend up to a month at a time camping at Suheli’s Cheriyakara Island,
fishing in the lagoon and surrounding seas where nearby FADs provide
good catch of skipjack tuna. The tuna catch is converted to the dried
product, maas, at Suheli itself and then transported back to Kavaratti for
sale. We observed over 40 boat sheds, of which 4 were operational during
the 4 days that we were present. Our interviewees revealed no perceived
change in local baitfish populations; sprats were always available in good
numbers and fishers seldom turned to other baitfish varieties to meet their
needs for the pole and line fishery. Fishermen, however, have been noticing
significant changes in beach accretion and erosion. Similar remote fishing
operations also exist for Perumal Par, Cheriyapani and Veliyapani.
 Kadmat and Kalpeni, 2016-2017:
In the 2016-2017 we also came across examples of stewardship and
community-imposed regulations from other islands as well. In Kadmat for
instance, there is a ban on dumping of tuna viscera in the reef and lagoon
area while returning from pole and line fishing. According to them, this
practice can cause a decline in reef and lagoon fish catch. In Kalpeni, there is
a ban on torch-assisted baitfishing at night as this practice is believed to be
unsustainable and can severely affect baitfish stocks. Fishers from other
islands too have to comply with these regulations when they are fishing in
these islands. This information is anecdotal at this stage, but we are keen on
learning more about the mechanisms behind such governance and also
document other such examples of bottom-up management.
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3. COMMUNITY-BASED FISHERIES

MONITORING

Comprehensive fisheries monitoring is a mammoth task that involves collection of
large amounts of data on ecological as well as socio-economic parameters, over a
long period of time. Conventional, research-led monitoring is often limited by
logistical hurdles such as manpower and funding. Community-based monitoring is
a relatively unconventional approach that involves local communities in
monitoring of the resources that they depend upon. As local fishing communities
interface with the ocean on a day-to-day basis, involving them in monitoring
provides a platform for cost-effective data generation on a much larger spatial and
temporal scale as compared to researcher-led monitoring. Additionally, regular
monitoring enables fishers, who are the primary stakeholders in the fishery, to see
patterns in resource availability and can also create a sense of stewardship towards
the environment in their minds. This is all the more relevant for data-poor
systems such as the Lakshadweep Islands.
1) Establishment and running of community-based monitoring programme
Our community-based fisheries monitoring programme is aimed at involving the
local fishing community in long-term monitoring of their pole and line fishery.
During our initial social surveys, fishers expressed interest in being part of such a
programme. Following this, the programme was initiated in January 2014 in the
islands of Agatti, Kadmat and Kavaratti and was expanded to include Minicoy in
January 2015 (Pic. 5).

Picture 5. Initial meeting held in Agatti to gauge feasibility of a community-based
monitoring programme and design the monitoring datasheet with community
input.
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The programme, now in its 4th year, has taken root in the project islands and
continues to grow in size as we continue our interactions with the community.
The programme has demonstrated the ability to function as a platform for twoway sharing of knowledge on crucial aspects of the fishery such as catch and effort
trends over time, spatial coverage of fishing grounds, inter-island differences in
fishing strategies, presence of outside boats in Lakshadweep waters and
dependence of fishers on Fish Aggregating Devices (FADs).
2) Status and impact assessment of the community-based fisheries monitoring
programme
In the 2015-2016 season we also conducted a small internal survey with
participating fishers to assess the current status, impacts and future prospects of
our programme. At present participating fishers are provided with log-books
containing datasheets to record daily fishery dynamics. Through this survey, we
also explored the potential for transition from book-based to paperless phone-based
monitoring technology. Based on the feedback that we received during this
survey, we are currently in the process of streamlining our methods of data
acquisition and information dissemination.

Methods:
1) Establishment and running of community-based fisheries monitoring
programme
Our first batch of monitoring logbooks was developed, based on community
feedback about parameters that would be useful to record (Appendix 2). The books
were distributed in the project islands to many fishers who showed interest. Data
is collected from fishing boats on a regular basis after which it is entered in MS
Excel and analyzed. Analyzed results of the monitoring are shared back with the
community in two ways – simplified outputs showing inter-island trends as well
as detailed reports for each boat with their day-wise, month-wise and season-wise
fishery metrics. The latter are shared only with the owners/representatives of the
concerned boats. Over time, many of the fishers who had initially expressed
interest dropped out of the programme, leaving behind fewer but more
consistently recording boats that are generating reliable data. At present 12 boats
are involved in regular monitoring along with 11 others that are less regular but
contribute to the community-generated dataset intermittently (Fig. 10).
Initially, in order to improve participation, we had used incentives such as gift
vouchers given to boats with greatest participation. Boats are now inducted into
the programme only after the underlying rationale is thoroughly communicated to
them along with the fact that participation is entirely voluntary. This way, we can
also ensure the quality and reliability of the data generated.
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Status in 2016-2017 season (60)
Intermittent
recorders
18%

Not
recording
53%

Regular
recorders
20%
Boats not
fishing
reularly
anymore 8%

Figure 10. Current status of the community-based fisheries monitoring
programme. Numbers in brackets indicate sample size.
To showcase and promote the actively participating boats in this programme, we
have also developed calendars titled “Fish For the Future” in the years 2015, 2016
and 2017. The calendars are translated into Malayalam and Mahl for the benefit of
the local community and aim to reach out to the community with a message of
sustainability. The calendars are always well-received and are very popular in the
islands.
2) Status and impact assessment of the community-based fisheries monitoring
programme
From February to April 2016 we conducted a small survey within the project
islands to assess the current status, impacts and future prospects of the
community-based fisheries monitoring programme. We carried out a total of 37
semi-structured interviews of members of the fishing community to assess fisher
perspectives regarding the programme. Since this was an internal survey with very
specific objectives, we targeted only a small subset of the community, most of
which was already involved in the programme. Convenience sampling was
employed. The respondents were stratified into 3 broad categories depending on
their involvement in the programme:
1) Category 1: Members of the community who have showed active interest
and participation in the programme from the beginning
2) Category 2: Members of the community who were actively participating in
this programme earlier but whose participation has declined/those who
agreed to take up the monitoring work initially but never contributed.
3) Category 3: Members of the community who had not been approached so far
regarding this programme
Questionnaires were developed and customized for each category. The
questionnaires were divided into three main sections each in accordance with the
objectives of the survey: (1) Importance and benefits of monitoring fishery
Lakshadweep Annual Report, Dakshin Foundation, March 2017 Page 22

dynamics, (2) Suggestions for improvement and modifications to the CBCM
programme, (3) Potential for use of phone technology in fisheries monitoring. To
explore the potential for transition to phone-based monitoring, we showed the
respondents prototypes of two phone-based platforms that could be used for data
collection – IVR (Interactive Voice Response) and an Android application – ODK
(Open Data Kit). Both the approaches would require data to be input using the
phone keypad in response to an automated series of questions based on a flowchart,
about day to day fishery metrics. For the use of IVR, basic mobile phones will
suffice as opposed to an app which would require a smartphone with the
appropriate OS (Operating System) support and a data (internet) connection. The
data entered on the app however can be saved offline on the phone and uploaded to
a common server when the phone has internet coverage. The interviews were
recorded/noted wherever possible and later transcribed and entered into MS Excel.
The questions being open-ended, the responses received were mostly elaborate and
qualitative. These responses were later assigned broad codes for analytical
purposes. Due to the small sample size and the lack of stark contrast in opinions
between the different categories, the results have been pooled across categories,
unless specified otherwise. Even though the total sample size of this survey was 37,
not all questions were asked to all the 37 respondents due to practical constraints.
Therefore number of respondents for each question has also been specified.

Results & Discussion
1) Results of the community-based fisheries monitoring programme
The results of our community-based monitoring programme, shown over the next
few pages have been generated from data contributed by a total of 39 boats, since
January 2014. At this stage, sample sizes for different analyses and even for
components within them vary considerably and have been specified. In order to
standardize comparisons between different islands or parameters, values have been
expressed either in terms of percentages or averages, as appropriate. The averages
expressed are per day per boat while the percentages have been calculated based on
the total number of records available in the dataset for the given variable. Now
that the dataset spans over three fishing seasons (the 4th season currently being
underway), temporal analyses that compare variables across seasons are also
possible and have been carried out wherever relevant. While some of these
analyses have been presented in our earlier reports as well, the ones in the current
report are based on a larger dataset and include the data collected up to the first
half of the 2016-17 season. Some of the key results are showcased below. As this
dataset grows, it will be possible to carry out more detailed analyses with higher
sample sizes and precision leading to a finer understanding of fishery dynamics.
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The dataset is shedding light on the proportion of days that fishers are unable to go
for fishing and the reasons for not fishing (Fig. 11). Apart from personal holidays
and uncontrollable factors such as weather diesel unavailability and engine trouble
are the major causes for not fishing.
Fishing and non-fishing days (2822)

Other
Engine
1%
problem
4%
No diesel
6%
Bad
weather
6%
Holiday
16%

Fishing
67%

Figure 11. Fishing and non-fishing days and limiting factors in Lakshadweep
fisheries, calculated based on the total number of available records for each
category in the dataset. Numbers in brackets indicate sample size.
Our dataset is also revealing the differences in baitfish preferences across the
project islands (Fig. 12). Sprats (Genus Spratteloides, Family Clupeidae) are the
most commonly targeted and preferred baitfish groups. Spratelloides delicatulus is
intensively harvested in Agatti. Harvest of spawning populations of S. delicatulus
or Manja challa is a matter of concern as it poses the risk of recruitment overfishing
i.e. removal of spawners from the population. Other varieties, mainly fusiliers
(local name Muguram/Dandi) are targeted in addition to sprats in Kadmat and
Kavaratti. Multiple species are targeted primarily in Minicoy. Interestingly,
apogons (local name - Bodi) are used in significant proportions in Minicoy.
Considering this in relation to the fact that Minicoy follows a customary bodi
fishing ban to allow spawning, helps understand the effectiveness of such
regulatory mechanisms for resource management.

Lakshadweep Annual Report, Dakshin Foundation, March 2017 Page 24

Kadmat (224)
Chromis
viridis
1%

Spawning
Spratelloides
delicatulus
2%

Chromis
viridis
7%

Silversides
3%

Spratelloides
gracilis
23%
Spratelloides
delicatulus
20%

Apogons
2%

Kavaratti (270)

Fusiliers
21%
Spratelloides
gracilis
57%

Fusiliers
54%

Spawning
Spratelloides
delicatulus
2%

Spratelloides
gracilis
8%
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Minicoy (670)

Silversides
1%

Spratelloides
gracilis
17%

Apogons
1%
Fusiliers
1%

Spawning
Spratelloides
delicatulus
19%

Spratelloides
delicatulus
8%

Spawning
Spratelloides
delicatulus
0%

Spratelloides
delicatulus
70%

Apogons
23%

Spratelloides
delicatulus
47%

Chromis
viridis
1%
Fusiliers
12%

Figure 12. Inter-island baitfish preferences. Calculated based on the total number of
available records for each species in the dataset. Numbers in brackets indicate
sample size.
Stewardship towards baitfish resources is also seen in the way leftover baitfish
after fishing are managed (Fig. 13).
100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0

4.7

19.5
54.3

18.9

28.2
37.5

Saved for the next
day
Discarded

61.6
45.7

71.8
57.8

None left

Kadmat Kavaratti Agatti Minicoy
(n=92) (n=159) (n=677) (n=227)

Figure 13. Management of leftover baitfish resorurces. Calculated based on the total
number 0f available records for each category in the dataset. Numbers in brackets
indicate sample size.
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Major wastage of leftover baitfish resources seems to be happening in Kadmat and
Agatti (Fig. 13). The data for Kadmat should be treated with caution due to the
small sample size. However, the Agatti data reflects clear overharvest and wastage.
When viewed together, the targeted harvest of sprats and subsequent
mismanagement of harvested baitfish resources could offer a possible explanation
for the decline being observed in our ecological surveys as well as fisher concerns
about baitfish decline brought up during our interviews. Minicoy, keeping with its
traditional management practices saves most of its leftover baitfish in labaris or
holding tanks. The use of labaris has been observed, to a smaller extent in
Kavaratti as well.
The community-generated dataset is also revealing inter-island differences in
catch and fishing effort (Fig. 14 & 15).From data pooled over three and a half
fishing seasons, Minicoy shows the highest average catch per day per boat.Agatti
shows the highest fuel consumption per boat per day among all the islands. This is
likely because of the different fishing strategies that Agatti fishermen employ. In
general, they are more persuasive and willing to travel larger distances in search of
fish, which could explain their higher diesel consumption. Differences in time
spent fishing were less stark, with Kadmat spending the least amount of time on
an average.
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Figure 14. Daily average catch per boat (kg)
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Figure 15. L-R: Daily average fuel consumption per boat (litres) and daily average
time spent fishing per boat (hours). Error bars indicate ±1 S.E.
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The use of Fish Aggregating Devices is a relatively recent and important
development in Lakshadweep’s fishery. Through the data generated by this
programme, we have also been able to understand dependence of fishers on Fish
Aggregating Devices (FADs) (Fig. 16) and the differences in fishery dynamics
between FAD-associated fishing and FAD-free fishing (fishing at free-swimming
schools – FSS).
100%
80%
60%
FSS

40%

FAD
20%
0%
Kadmat Kavaratti Agatti Minicoy
(233)
(673) (1118) (759)

Figure 16. Relative frequencies of FAD versus FSS fishing. Calculated based on the
total number 0f available records for each category in the dataset. Numbers in
brackets indicate sample size.
While the other islands do not reveal a clear preference for either of the two modes
of fishing, with each being opted for almost equal number of times, Minicoy shows
a clear preference for FAD fishing. The reason could be attributed to the
geographical isolation of Minicoy from the rest of the Lakshadweep archipelago,
greatly limiting the number of fishing grounds to choose from. The rationale
behind the installation of FADs worldwide is that they concentrate highly
migratory pelagic species such as tuna in one places thereby increasing catch and
decreasing fishing effort. Our data does not reveal stark differences in average
fishing effort at FADs as opposed to FSS and shows only a marginal increase in
catch at FSS (Fig. 17).
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Figure 17. Differences in daily average catch and fishing effort (per boat) between
FAD and FSS fishing. Error bars indicate ±1 S.E.
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It has also been possible to calculate species-wise differences in catches and sizes
through this dataset (Fig. 18). Skipjack tuna, the main target species of this fishery
does not show a huge difference in terms of average numbers caught at FADs or at
FSS. However average numbers of yellowfin tuna caught almost double at FADs.
It is also a widely acknowledged fact that FADs attract juveniles of larger tuna
such as yellowfin tuna. Our dataset reflects the same trend with smaller sized
individuals of yellowfin tuna being fished out at FADs, raising the concern of
growth overfishing of yellowfin stocks in the islands. It is also important to note
that the average size of yellowfin tuna caught by pole and line fishing in
Lakshadweep is below the size at first maturity (~25 kg, 105 cm), irrespective of
whether it has been caught at FADs or from a FSS. However, in the absence of
FADs catches of yellowfin tuna are also relatively lower (Fig. 18).
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Figure 18. L-R: Differences in average numbers caught (per boat) and weight of
tuna caught at FADs and at FSS. Error bars indicate ±1 S.E.
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While the above analyses have been pooled across years and fishing seasons,
viewing some of the important fishery metrics season-wise also gives a more
nuanced understanding of trends over time and gives season-specific information
(Fig. 19).
1800
1600
1400
1200
1000
800
600
400
200
0

2013-2014
2014-2015
2015-2016
2016-2017

Kadmat

Kavaratti

Agatti

Minicoy

Figure 19. Island-wise and fishing season-wise daily average catch per boat. Error
bars indicate ±1 S.E.
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In the currently on-going 2016-2017 season, the average catches per day per boat in
all Kavaratti, Agatti and Minicoy (no data was available from Kadmat) are
markedly higher than in the previous three seasons. This corroborates perfectly
with fishers describing the current season as a “bumper fishing season” in progress.
In spite of this, the overall trend seen earlier in Fig. 14 is maintained. The increase
in overall fishing efficiency due to this season’s bumper catches also clearly reflects
from our dataset. Not only have the catches been high, but the amount of time and
fuel spent on fishing have also been lesser at FSS as opposed to FADs this season,
leading to a high Catch Per Unit Effort (CPUE). The same trend is reflected,
albeit not as starkly in other seasons, barring the 2013-2014 season (Fig. 20 & 21).
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Figure 20. Season-wise differences in CPUE (in terms of catch in kg per hour of
time spent on fishing) between FADs and FSS fishing. Error bars indicate ±1 S.E.
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Figure 21. Season-wise differences in CPUE between FADs and FSS fishing. (in
terms of catch in kg per per litre of diesel spent on fishing). Error bars indicate ±1
S.E.
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2) Results of status and impact assessment survey of the community-based
fisheries monitoring programme
The questionnaires comprised of several questions aiming to probe specific aspects
about monitoring and improvements to the programme in detail. Only some of the
key results relevant to the continuation of this programme have been showcased
here.
Is monitoring important? (29)

Reasons to monitor (18)
Avail
diesel
5%

No
24%

Catch
trends
11%
Catch &
economic
variables
28%

Yes
76%

Economic
records
56%

Figure 22. Perceptions regarding importance of monitoring the fishery and reasons
to monitor. Numbers in brackets indicate sample size.
Majority of the respondents were of the opinion that it is important to maintain
some sort of record of their fishery (Fig. 22). The commonly cited reasons to do so
were to keep economic records and understand expenses, profits and losses, to
understand trends in tuna catch, to have records of both catch and economics and
to avail diesel from the Fisheries Department. Most respondents found the reports
containing processed outputs from community-generated data that were given to
them to be useful in terms of understanding their fishery dynamics better (Fig. 23).
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Figure 23. Perceptions regarding utility of the reports given to fishers. Numbers in
brackets indicate sample size.
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When showed the IVR prototype and a sample ODK app for fisheries monitoring,
most respondents were hesitant about embracing new technology and said that
they preferred to continue using the log-book for monitoring (Fig. 24). The
commonly cited reasons against the use of technology were limitations arising due
to internet connectivity, phone signal, frequent loss of phones experienced by
fishers and an overall inhibition towards technology.
Preferred tool for monitoring (25)
IVR
4%

App
4%

Log
book
92%

Figure 24. Perceptions regarding most convenient platform for catch monitoring.
Numbers in brackets indicate sample size.
We also used this survey as an opportunity to reiterate our rationale behind the
programme to the community and strengthen the programme by trying to bring
new participants on board and old participants back in the programme. Most
respondents seemed inclined to continue/join the programme (Table 4).
Table 4: Interest in participation in the programme
Yes No n
Interest in continuing in the
13
0
13
programme (Category 1)
Interest in rejoining the
8
2
10
programmme (Category 2)
Interest in joining the
7
2
9
programmme (Category 3)
This survey served its purpose and gave us the insights required to take this
programme forward. This will help us streamline the programme and adapt it to
suit the needs of the community better, before we expand our network in the
islands in the coming seasons. Through this survey, we were also able to induct 7
new boats into the programme and re-induct 7 other boats that had earlier dropped
out of the programme.
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4. ASSESSMENT OF FISHERY MARKET DYNAMICS
One of the major factors limiting the growth of Lakshadweep’s pole and line
fishery is considered to be the lack of proper market access. Majority of the tuna
caught in Lakshadweep is exported as a specialized dried tuna product known as
maas. Fishers often complain of stagnating prices for this indigenous product. As a
first step towards addressing market-related problems, we attempted to understand
the dynamics of Lakshadweep maas marketing by mapping the maas commodity
chain in the 2014-2105 season. This objective has been achieved, for the time being
and not being pursued currently. However, recent developments with respect to
maas marketing in Lakshadweep, such as the beginning of direct export of small
quantities of maas to Sri Lanka and the procurement of yellowfin tuna for Sashimi
making warrant further research, which we would like to take up in upcoming
seasons.

Methods:
In the 2014-2015 season, we conducted detailed interviews of pole and line tuna
marketing agents (n=5) to better understand the fishery market dynamics
(Appendix 3). Semi-structured interviews were loosely divided into nine sections
which provided information on the general tone, history of the trade, production
costs, transportation and fate of maas after leaving the islands, price establishment,
business structure, trade regulations, management and issues faced by the traders.

Results & Discussion
A majority of the tuna in Lakshadweep is exported as maas(>70-80%, key
informant interviews). The major actors involved in the value chain and the trade
route for maas are local fishermen from the Lakshadweep Islands, traders / agents
from Lakshadweep / Mangalore / Kochi / Beypore, exporters / wholesalers from
Tuticorin, wholesalers, retailers and consumers from Sri Lanka and other countries
(Figure 25). The interview survey revealed that most traders are unclear about the
fate and rate of maas once they trade it to the next person. Based on our interviews,
Sri Lanka appears to be the largest market for maas, but smaller markets in
Singapore and mainland India are believed to exist.
Traders noted that lack of infrastructure support (storage facilities, ice plants etc),
increasing competition with mainland producers and rising costs are hampering
their profitability. Traders and agents seem open to changing the tuna product that
is exported as long as the adequate commodity chain that ensures profits and
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traceability is established. Most fishers also agree that the main problem with the
pole and line tuna fishery is the markets and not the catch or production.

Figure 25. Commodity chain of the Lakshadweep tuna fishery based on semistructured interviews of Lakshadweep maas agents conducted during the 2014-2015
season.
A recent development in the maas marketing scenario is the beginning of
procurement and direct export of limited quantities of maas by the Lakshadweep
Co-operative Marketing Federation (LCMF) from Lakshadweep to Beypore to Sri
Lanka, thereby bypassing Tuticorin. It is a step that eliminates a host of
intermediate actors and ensures higher price premiums for the fishing community.
Currently at a nascent stage, this system could prove beneficial for fishers, if it can
be scaled up.
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RECOMMENDATIONS
Dakshin Foundation’s work focusses on coastal and marine socio-ecological
systems in India. Compared to the other systems that we work in, be it on
mainland India or in the Andaman and Nicobar Islands, the Lakshadweep Islands
are very different and unique and constitute a relatively homogenous socioecological system. Based on our work across the disciplines of fisheries ecology,
economics and social sciences, in the islands since November 2012 and our
collective institutional experience from various other marine systems in India, we
recommend the following set of broad actions, both research and intervention
based, for sustainable management of fishery resources in Lakshadweep:
1) Strengthening the pole and line tuna fishery: The importance of the
inherently sustainable pole and line tuna fishery in maintaining the
integrity of these coral atolls and from the standpoint of livelihoods cannot
be overstated. Our approach right from the beginning of our work in
Lakshadweep has therefore been on strengthening this fishery to ensure the
social, ecological and economic stability of Lakshadweep. Our work reveals
the major issues facing the fishery today to be declining stocks of baitfish
resources, high operational costs, lack of cold storage infrastructure,
inadequate supply of diesel and engine spares, stagnating prices for maas,
and illegal fishing by outside boats in Lakshadweep waters. Addressing
these issues will be key to ensuring that Lakshadweep’s pole and line tuna
fishery is sustained and the ecological and economic integrity of these
islands and their inhabitants are maintained.
2) Advanced ecological studies on baitfish: Our ecological assessments of
baitfish populations reveal an overall decline in populations of the major
targeted species. These need to be continued and scaled up spatially and
temporally over a long term in order to understand trends in baitfish
abundance over time and also to account for variability due to
environmental parameters. Understanding the life history strategies and
ecological role of the commonly targeted baitfish species will also help
determine species-specific management strategies. Intensive harvest of
spawning populations of Spratelloides delicatulus is a matter of concern.
Focused in-water surveys of S. delicatulus, keeping factors such as location,
lunar phases, tide etc. constant can shed light on changes in their spawning
stock biomass. Impacts of perceived unsustainable practices such as torchassisted baitfishing in the nights should be assessed and the practice should
be curtailed, if found to be detrimental. Dakshin Foundation is keen to
collaborate with the Department of Science and Technology to try and
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develop regular monitoring systems
Lakshadweep on a long-term basis.

for

baitfish

populations

of

3) Quantification of baitfish catch: At present, no systems exist for
quantification of baitfish catch other than the traditional systems prevalent
in Minicoy. In the absence of such a system, keeping track of quantities of
baitfish harvested is extremely difficult. On-board observer-based studies of
baitfish catch and effort during pole and line fishing operations are required
to get a sense of quantities harvested. Only when quantification is possible,
will it be possible to determine the optimal amounts of baitfish required for
a single pole and line trip. It would also be worthwhile to study if baitfish
utilization is lesser at FADs as compared to free-swimming schools.
4) Learning from traditional ecological knowledge in Minicoy: There is great
potential for the transfer and application of traditional knowledge from
Minicoy for sustainable management of baitfish resources in other islands
as well. Practices such as closed seasons to allow spawning of certain species
will be difficult to implement in other islands. However, an easier practice
to start with is the use of labaris or in-water holding tanks for storing
leftover baitfish in the lagoon after fishing operations for re-use later. This
is already being seen to a smaller extent in some other islands as well,
particularly Kavaratti. Due to the difficulties in quantification of baitfish
catch, fishers tend to over harvest baitfish so that they don’t run short,
while fishing for tuna, often leaving large quantities unused. Our
community monitoring dataset reveals considerable wastage of baitfish
happening in Agatti which is one of the most intensive pole and line fishing
islands (Fig 13). Encouraging more and more fishers to use labaris in Agatti
as well as in other islands could help avoid wastage of already harvested
baitfish resources.
5) Studying the impacts of Fish Aggregating Devices: Monitoring of fish
catches at Fish Aggregating Devices, over a long period of time, particularly
with respect to species caught and respective size classes will be important
to know if the FADs in Lakshadweep pose a threat of recruitment
overfishing of skipjack tuna and growth overfishing of yellowfin tuna. The
latter especially could be an undesirable prospect, considering the plans
being chalked out for expansion of sashimi-grade yellowfin tuna fisheries.
Monitoring of fishing efficiency in terms of catch per unit of time and fuel
(CPUE) spent at FADs will help understand if the rationale behind
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deployment of FADs is justified and whether more resources should be
allocated to FAD deployment.
6) Precautionary approach to fisheries planning and development: There is a
great push currently for expanding tuna fisheries in Lakshadweep to exploit
the resource potential to the fullest. We recommend a precautionary
approach to fisheries development. The present numbers for resource
potential of Lakshadweep have been calculated based on resource
assessments for Andamans. Expansion plans for Lakshadweep should be
carried out only after a thorough and reliable stock assessment for
Lakshadweep waters. The pole and line fishery is a safer alternative due to
its selective and low-impact harvest techniques, making it sustainable in the
long-term while also supporting many livelihoods.
7) Promoting a participatory approach to fisheries management: Local fishing
communities are the primary stakeholders in marine ecosystems and
involving them in monitoring and management can go a long way in
ensuring the sustainability of resources. Our community-based monitoring
programme has demonstrated the potential of local communities in
knowledge generation. Sensitizing the community about unsustainable
practices can create a sense of ownership/stewardship in their minds. The
perspective of stewardship as opposed to exploitation needs to be given to
the community as well as used to view them. Recent community-imposed
regulatory measures such as the ban in Kadmat on discarding tuna viscera in
the reefs and lagoons and in Kalpeni on carrying out torch-assisted night
fishing for baitfish are evidence that such bottom up regulations have a
greater chance of being followed and do not need external monitoring.
Understanding how such intrinsic governance mechanisms work will give
more leads about how work with communities can be carried forward. It is
needless to say that expansion/improvement plans developed via
stakeholder consultation are likely to have a higher success rate.
8) Standardizing maas making procedure: In general, Minicoy maas is
considered to be of superior quality compared to that produced in other
islands, owing to finer differences in the maas making procedure.
Standardizing the procedure for maas making as far as possible, will help in
the creation of a pan-Lakshadweep brand. This would undoubtedly blend in
well with recent developments in Lakshadweep maas marketing such as the
direct export of limited quantities of maas from Beypore to Sri Lanka,
bypassing Tuticorin.
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9) Improvements in storage infrastructure for maas: The 2016-17 fishing season
witnessed bumper tuna catches, leading to subsequent oversupply and a fall
in the price of maas per kg (Rs. 265/kg as on 16/3/2017). Limited to no
storage infrastructure compels fishers to sell their stocks before spoilage
starts. Availability of the right storage infrastructure would help fishers
regulate supply and gain better price premiums for their maas.
10) Reporting and monitoring of outside boats fishing in Lakshadweep waters:
Interactions with fishers and records from our fisheries monitoring
programme reveal the presence of outside boats (both mainland and foreign)
in Lakshadweep waters that often use non-selective gears such as purse
seines at FADs and remove large amounts of fish from the sea. Fast and
efficient channels of communication for fishers to report illegal fishing
activity to the concerned authorities must be instituted, in addition to
increased patrolling by security agencies.
We will be happy to engage with the Department of Science and Technology and
other concerned decision-making authorities from the Lakshadweep
Administration to help take some of these recommendations forward.
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FUTURE PLANS
Our community-based monitoring programme is now in its 4th year and is
beginning to generate valuable data about the pole and line fishery dynamics in
Agatti, Kadmat, Kavaratti and Minicoy. We are interested in probing certain
specific research questions brought to light by the community-generated dataset.
In the second half of the current season, we hope to start a pilot study to
understand the ecological and socio-economic impacts of FADs in Lakshadweep
through on-board observer based methods. Regarding our in-water surveys of
baitfish populations, we are currently in the process of analysing the data collected
so far and formulating an optimal, cost-effective strategy for continuing and
scaling up these surveys, in order to overcome limitations posed due to logistics
and funding.
Based on feedback received from the community in the 2015-2016 season, our
community monitoring logbooks have been modified to better suit the needs of the
community and will be distributed among participating fishers in the second half
of this season. We will also seek to involve more fishers in the programme. In the
coming seasons, we are also interested in gradually transitioning from
conventional log-book based monitoring to paperless phone-based monitoring.
This will not only lead to ease of data collection but will also facilitate faster and
two-way sharing of knowledge. Even though our interactions with a smaller subset
of the community revealed hesitance to this approach, primarily due to
connectivity issues and an inhibition towards technology, such approaches could
work in the near future and help expand the programme. We want to start this on
a trial basis by involving the younger generation and then scale up based on the
response that we get from the community. At present, we are in the process of
building a full-fledged app for phone-based monitoring using ODK (Open Data
Kit), a widely used phone-based data collection platform and will start field trials
of the same as soon as it is up and running.
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CONCLUSION
In a dynamic social-ecological system such as the Lakshadweep archipelago, longterm monitoring of fisheries and allied aspects can help understand patterns and
changes over time, which can in turn help in formulating appropriate management
measures. Monitoring thus feeds into management. Our work is, therefore,
focused on establishing and streamlining long-term and cost effective fishery
monitoring mechanisms in the Lakshadweep Islands. These will enable us to
closely monitor changes in the patterns of exploitation and overall fishery
dynamics, which will in turn help understand ways to prevent undesirable
transitions. Our work has evolved, since its inception in November 2012 and
continues to evolve based on our interactions with the local fishing community
and government departments in Lakshadweep. In the future too, ensuring the
sustainability of fisheries in Lakshadweep in order to balance conservation needs
along with livelihoods, will be at the forefront of our work.
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Appendix 1
Questionnaire used for initial baseline social surveys to understand state of the
fishery
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Appendix 2
Evolution of community-based monitoring datasheets over time

1. Original Malayalam
datasheet, detailed version.

2. Simplified version of
datasheet, initially used by
some boats. Later all boats
shifted to the detailed
version.

3. Calendar sheet used to
keep record of fishing and
non-fishing days and
understand limiting factors
to fishing operations.
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4. Mahl version of datasheet,
for use in Minicoy.

5. Modified version of
Malayalam datasheet, based
on feedback received from
the community in 2015-2016.
Includes economic variables.

6. Newly added feature to
streamline and standardize
data collection - Page with
detailed instructions on how
to record each variable in the
logbook.
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Appendix 3
Questionnaire used for profiling tuna market dynamics
Sections
Overview

History

Production

Production Costs

Sale

Question
Can you tell us about your experience in the maas
trade/ fisheries trade?
What kind of product do you trade in? Which Fish?
Frozen/Canned/Dried/Fresh?
Do you sell the product at certain times of the year/all
year round/when?
Who do you buy the product from? How many
people?
Where does the product you buy come from (islands)?
Who do you sell the product to? How many people
involved? Nationality? Companies?
Where (town names) does the product you sell go to
next?
What is the composition of products you trade in
(fish)? If yes what are the percentages?
When did you start trading?
Can you tell us about any changes in the market over
the past 10 years? (Probes: competition/previous
players, amounts traded, kind of product, market
areas/countries?
Have there been changes in demand/price? (price
examples)
What kind of production? (Can, pouch, maas flakes
etc.?)
What volumes produced?
In what stage of processing do you buy product? Do
you process the product anymore before you sell
them?
What are the production costs? (Probes: Packing, fuel,
ice, administrative? Give monetary values for each
cost)
What kind of infrastructure is available at your
disposal?

Who do you sell the product to? Nationality?
How many people do you sell to?
How do you sell it? (Established contacts? Auctions?)
Do you know what happens to the product after you
sold it?
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Information
gained
Trading overview

Market history

Information
regarding maas

Value added
products?

Fate of maas

Transportation

Pricing

Business

Trade Regulations

Management

Issues

How is product transported to you? How do you
transport it?
Does this change with season?
How do you store the product?
How much does it cost you to transport the product?
What is the final destination for the product?
Nationality?
Is the volume of product transported based on
distance travelled? Avg distance travelled?
Which are the major trade centres or cities for
transport?
How is the product evaluated? Texture? Taste?
Colour?
What can affect the prices of product? Does the price
vary with size, species? Do you get a premium on
some species?
Is the price of the product dependent on buyer? E.g.
local market, Hotels, Traders?
How much do you buy a kg of maas for and sell for? If
dependant on buyer then price paid by each type of
buyer?
Is the price of maas dependent on age of maas? In
that case give averages price examples
How many people employed in your business? What
kind of labour involved?
What is the average salary of the crew?
Are there any Agent/ Traders associations?
Do you know any potential markets for the product?
Are there any trade regulations or laws/policy in
relation with fisheries trade?
What is the purpose of the regulations?
Are there any permits? Who gives them out?
Does anyone break the regulations?
Are there any subsidies or help provided from the
government?
Does anyone monitor the trade?
Are there any records of amounts sold?
Would it be possible for us to access these records?
What are the main issues you face?
Probes:
Maas preservation/ storage?
Markets/Competition?
Transport?
Management?
Subsidies/Schemes?
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Market dynamics
& Infrastructure

Price
establishment

Understanding of
business

Government's role

Subsidies/Schemes
provided,
Record keeping

Grievances

