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Foreword

Marine debris has become a global problem with considerable threats to the habitat and to the
functions of marine ecosystem. One of the first reports of large areas of plastics in the ocean
has been by National Oceanic and Atmospheric Administration (NOAA) in 1988 about the
Great Pacific Garbage patch or the Pacific trash vortex, where the density of litter is estimated
as four numbers per cubic meter. Globally, this shocking information led to initiation of new
research programs on marine litter and in India, the ICAR-CMFRI started an in house research
program on this theme in 2007.Understanding the significance of this ecological problem
which is purely a direct impact of anthropogenic activity, the Marine Biological Association of
India decided to organise a National Conference on Marine Debris (COMAD 2018 ) with an
aim to bring together researchers, planners, NGOs, entrepreneurs and local governing bodies
working on this theme. Thus, this conference was planned with three main components-
understand the research outputs, get first- hand information on the various activities carried
out by the public to reduce or recycle non degradable waste generated at various levels and
also to have an exhibition of eco-friendly activities and products which would help to reduce
marine debris in the long run.

The response to all the three themes has been very encouraging. We have received about 50
research articles on themes ranging from micro-plastics to ghost nets and the same number
of success stories which are actually details of the diverse activities carried out in different
maritime states of the country to solve the issue of solid waste generated in the country. The
section on success stories includes attempts by eco-clubs, individuals, schools, colleges, local
governing bodies, district administrations, Institutions and NGOs.

Activities by some Panchayats like banning plastics in public functions and mechanisms to
collect sold waste from households are really commendable. Similarly, the efforts put in by
various groups to remove marine debris from the coastal waters is something which should be
appreciated. The message from these success stories is that, this problem of increasing marine
debris can be resolved. We have got success stories from almost all states and these leaders of
clean campaign will be presenting their work in the conference.

It is well known that visuals such as photographs and videos are powerful tools of communication.
In COMAD 2018, we have provided an opportunity for all across the nation to contribute to
this theme through photographs and videos. Am very happy that we have received more than
300 photographs and nearly 25 videos. The MBAI will place these on the web site. It is really
shocking to see the quantity of litter in the fishing ground and in the coastal ecosystem.

Though not as destructive and persistent as the non-degradable waste, the solid bio-waste has
also emerged as a major problem in the recent years. Assessment on the water quality of coastal
waters by Fishery Environment Management Division of ICAR-CMFRI have shown that there are
patches of low dissolved oxygen, high ammonia and high Biological Oxygen Demand in several
parts of the coastal waters were biodiversity is low. Apart from untreated industrial effluent,
direct dumping of slaughter-house waste and fish waste packed in plastic covers in coastal waters
adjacent to urban areas are responsible for such hot spots. So, in this compilation of success
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stories, we have accepted and included efforts made by individuals and groups to reduce and
recycle bio-waste.

It is hoped that the research findings on this theme included in this Book of Abstracts and
success stories will be useful to all not only in India, but also in other developing nations.

Since its establishment in 1958, the Marine Biological Association of India has organised
International and National seminars on topics of topical interest in marine biology. These
were on Scombroid fishes (1962); Crustacea (1965); Mollusca (1968); Corals and Coral Reefs
(1969); Indian Ocean and Adjacent Seas (1971); Coastal Aquaculture (1980); Endangered
Marin Animals and Marine Parks (1985); Tropical Marine Living Resources (1988); Eco-friendly
Mariculture Technologies (2000), Challenges in Marine Mammal Conservation and Research
(CIMCAR-2011) and MECQOS -Marine Ecosystems: Challenges and Opportunities (2009, 2013).

We are indebted to the sponsors who have supported the smooth conduct of this conference.
The committee constituted for fund mobilization has tried their best to get sponsors for this
event. A uniqueness of this conference is that we have not taken registration fee from the
contributors of success stories and those who have submitted photographs and videos for
competition. Hence the MBAI has actually taken up lot of financial commitment to bring
together this diverse group of researchers, innovators and planners.

Personally, | thank all the committee chairs and their teams for tirelessly working to make this
program a success. Special thanks are due to the editors of this book of abstracts and success
stories, since they had to literally develop the story for several contributors who were not well
versed in documenting their work. This was a herculean task and they were so committed that
| place on record special appreciation.| also thank the Scientist-in-charges of CMFRI Regional
and Research centres for trying to identify contributors to success stories.

There are also several new and innovative changes in this conference. We are not promoting
any type of plastics in the conference and hence we have a wide range of eco-friendly items
ranging from a jute based backdrop for the stage, canvas bags and so on. Actually it was the
vision of Dr K Sunil Mohamed, Secretary MBAI, to avoid plastic posters and to put up digital
posters and | gratefully acknowledge his relentless support since the program was planned.
We hope these changes will act as trend setters for other conferences also thereby reducing
the use of non-degradable items.

The support extended by Dr A Gopalakrishnan, Director CMFRI and President MBAI is deeply
appreciated. The Executive committee members of MBAI including late Prof (Dr) NR Menon,
former Vice —President of MBAI have given timely advices and have motivated the team to
organise the event. On behalf of all the co-convenors, | place on record our gratitude for this
support.

The present conference is the first of its kind in India and we hope that COMAD 2018 would
bring out extensive developmental changes and there would be more active research on this
theme as well as networking among different groups sharing their innovations and adopting
and replicating the success stories across the country.

V. Kripa
Convenor COMAD 2018
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Adv. Afroz Shah

Adv.Afroz Shah is a practising lawyer / counsel at Bombay High
court. He obtained LLM from Mumbai University with Gold
Medal. He is an ocean lover, child of the environment and a
beach cleaner. He is also a Special counsel for the Government
of India at Bombay High court. He has been cleaning the beach,
the ocean and the mangrove for the past 120 weeks along
with volunteers. More than 12 million kgs of plastic and filth
has been removed from the ocean and the beach till date. In
Afroz's words “The cleaning will continue till the ocean is made plastic and filth free”.
He is also running awareness programme in schools, colleges, slums, commercial
establishments; on how to handle plastic and to reduce the empathy to plastic. His
activities of cleaning the ocean; he dubs it as “date with the ocean” and “connect
with the environment”. He is the first Indian recipient of the highest International
environmental award by the UN Environment — “Champions of the Earth” for 2016;
which is equivalent to Noble prize in the field of environment protection. Afroz Shah
is also the recipient of “The Indian of the Year 2017" Award instituted by CNN-News
18. Shri Narendra Modi, the Hon’ble Prime Minister on “Mann Ki Baat” said “He is
an inspiration for the entire country”. Through his activities Afroz Shah gives a simple
message to people that we must build our bond with the environment and the ocean
and the water bodies.

Shri. Ajay Venkataraman

Shri. Ajay Venkataraman currently works with the marine
programme at the World Wildlife Fund for Nature—India, which
is involved in work on quantifying the extent of and mitigating
impacts of ghost nets and marine debris. At WWF, Ajay works
on projects related to marine debris, elasmobranchs, marine
protected areas and coral reef monitoring, among others.
His primary interest lies in the removal of ghost gear through
participation of fishing communities by giving incentives.
During his Masters Programme at James Cook University, Australia, he created a
mathematical model for estimating life history stages in snappers (Genus: Lutjanus)
from video footage.
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Padma Sree Vasudevan Rajagopalan

Dr.Vasudevan Rajagopalan, a Padma Sree awardee in 2018,
is known as the Plastic man of India. His ingenious idea of
converting plastic waste into usable form of tar for road
construction has caught the world’s attention and he has
shared this technology with the Government of India for
free. Dr Vasudevan's innovation was patented in 2006 and it
generated interest among civic bodies in the country and in
Japan and China as well. It has since been used to build over
100,000 km of roads in at least 11 states, including Tamil Nadu.

Dr Vasudevan has several innovations to his credit. The corrosion-free rods and “plastone”
blocks, a mixture of plastic and stone used for flooring is one among these. He received
several awards for his work, including the Dr A.PJ. Abdul Kalam Memorial award for
Innovation in Governance. His research was showcased on the television talk show
‘Satyameva Jayate’ as an innovative solution to the growing problem of plastic.

He obtained his Bachelor of Science degree and Masters degree from the Madras
University in 1965 and 1967 respectively. He also earned his Ph.D from the same
university in 1974, Later in 1975, he joined Thiagarajar College of Engineering as
Lecturer and became Professor in 1998. Currently, he serves as the Dean and head of
the Chemistry Department, Thiagarajar College of Engineering, Madurai, Tamil Nadu.

Dr. E. V. Ramasamy

Dr. E.V Ramasamy is an expert on biodegradation,
bioremediation and water quality. He contributes to
science in his capacity as Associate Professor, Division of
Environmental Biotechnology and Waste Management,
School of Environmental Sciences, Mahatma Gandhi University,
Kottayam, Kerala.
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Dr. J. R. Bhatt

Dr. J. R. Bhatt is an internationally known expert in marine
science and climate issues. At present, he serves in the capacity
of Advisor (Climate Change), Ministry of Environment, Forest
and Climate Change, Government of India. He also acts
as the Chair, Steering Committee, Asia Pacific Network for
Global Climate Change Research. As the Director, Ministry of
Environment and Forest, Government of India, he has handled
many projects in the areas like coastal and marine biodiversity,
mangroves, coral reefs, capacity building in taxonomy, traditional knowledge etc. He
has represented the country in several International forums and has contributed to the
preparation of relevant documents related to Environment especially marine ecosystems.

Dr Bhatt is the recipient of Indian National Science Academy (INSA) Medal and Award
for young scientist in the year 1992. He has also received the Professor L.S.S. Kumar
Memorial Award in 1992 instituted by Indian National Science Academy, New Delhi.

Dr. V. Kripa

Dr V. Kripa, Principal Scientist, CMFRI is currently holding the
charge of Head of Fishery Environment Management Division
of the Institute. She joined Indian Council of Agricultural
Research and was posted at the Central Marine Fisheries
Research Institute in 1986. She has been awarded T.V.R. Pillai
Foundation award (Team Member) for popularizing bivalve
mariculture. Apart from this, has also won (as team) National
Science Popularization awards, Vigyan Prasar award and the
Beevar Bronze award for a short documentary on plastics in the oceans (Ocean or
Plocean?). Presently, she is actively engaged in research on marine habitats, quantification
and impacts of marine debris and climate change. Represented India for the IPCC
meeting on Climate Change and Oceans held at Monaco in 2016. She is also associated
with IPCC for review and preparation of IPCC reports.
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Dr. Saly N. Thomas

Dr. Saly. N. Thomas is Principal Scientist in the Central Institute
of Fisheries Technology, Kochi, India. She took her M.Sc. in
Industrial Fisheries and Ph.D. in Marine Sciences (Gillnets of
Kerala) from Cochin University of Science and Technology,
India. Joined Central Institute of Fisheries Technology, Cochin
in 1986 and has 32 years of research experience in the field of
Fisheries Science viz., fishing craft and gear materials, fishing
gear technology and resource conservation. Currently working
on projects in Fishing Technology with special focus on fishing gear materials, design
optimization and selectivity of low energy fishing techniques- gill nets and stake nets
(set bag nets), assessment of juvenile catch rates in fishing gears, optimization of
fish harvesting systems for reservoirs etc. Recently completed a study on ‘Assessment
of food and gear loss from selected gillnets and trammel net fisheries of India’ (FAO
funded project). Undergone ‘Advanced Training and Research in Fishing Gear Design &
Testing’ from Fisheries and Marine Institute of Memorial University of Newfoundland,
Canada. She is a recipient of Jawaharlal Nehru Award for Outstanding PG Agricultural
Research 2004 in Fisheries instituted by ICAR, New Delhi. Also a recipient of the 4th
National Award 2014 (Runner up) in Technology Innovation in Petrochemicals and
Downstream Plastic Processing Industry instituted by Ministry of Chemicals & Fertilizers,
Govt. of India. Dr. Saly. N. Thomas is the Chairman of BIS Sectional Committee TXD
18, for standardizing and revising Indian Standards for Textile Materials for Marine /
Fishing Purposes, Bureau of Indian Standards, Govt. of India and Chief Editor of the
journal *Fishery Technology’ for 5 years. She has more than 100 publications including
40 research papers in national and international journals to her credit.
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Marine Debris - A threat to sustainable
fisheries

V. Kripa

Principal Scientist and Head i/c Fishery Environment Management Division
|CAR-Central Marine Fisheries Research Institute, PB No 1603, Kochi, Kerala, India
vasantkripa@gmail.com

One of the major threats faced by fishermen operating their fishing gears in coastal
waters of India is the alarming influx of litter in the fishing area. There are about 4
million fishermen spread across 3288 fishing villages. Of the 1.9 lakh fishing crafts,
36.7% are motorised and 26% are non-motorised. Though the Indian EEZ is spread to
an area of 1,629,607 km?, major fishing takes place in the inshore waters (total area-
225,029 km?) and in the continental shelf (total area-393,527 km?). There are different
types of fishing craft and gear combinations and among these the most affected by
marine debris is the bag type of fishing gears and the trawlers. Most coastal villages
and urban cities do not have well planned solid waste management programs. With the
increasing coastal population and lack of proper solid waste management protocols,
the quantity of solid waste entering the coastal waters through rivers, estuaries and
canals is enormous.

The interlinking canals of major estuarine systems along the Indian coast carry the
domestic waste to the coastal waters which often get collected in the several bag type
of fishing gears like the stake net and dol net along the Indian coast. Average discharge
from estuaries is estimated as about 1422 m? sec-1day-1 along the west coast and
43766m? sec-1day-1 along the east coast and the high silt in these waters reduces
the buoyancy of drifting articles, making them sink down quite close to their place
of origin. Monsoon waters from the coastal areas aggravate the situation by washing
off the land based litter to the open waters. It has been observed that during spring
tides, the quantity of litter in the stake nets close to the coast have almost doubled the
quantity of litter observed during low tide. The fishers have to spend considerable time
and money to remove these from the fish catch. The fishermen throw back the litter
collected back to the same waters. Thus the problem is not resolved. These issues can
be easily solved by starting a proper waste collection mechanism in the villages and
we can even think of giving incentives to fishers to bring back litter from fishing area.

The type of litter entering the ecosystem is also diverse and depending on the size
and spread, they either settle at the site of origin or drift away, only to sink down and
spread in a distant location. Similarly, smaller the size, easier it is for the particle to enter
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the food chain. The marine food web starts with the plankton and observations in the
plankton samples collected regularly in some of the major fishing areas have indicated
the presence of micro-plastics.

These tiny particles have been found to enter the gut of filter feeding organisms like
mussels, clams and oysters and also higher bony fishes like the sardines. Though the
percentage occurrence of micro-plastics of size 50 micron to 5 mm is less than 5%,
it still is a matter of concern. These particles can go up the food chain. The number
of reports on micro and macro-plastics in the gut of fishes has increased over the
years. Now CMFRI researchers have observed plastic ingestion in sardine, mackerel,
anchovy, ribbon fishes, dolphin-fish, tunas and several other fishes caught from almost
all states along the southwest and southeast coasts. Apart from these, plastic pieces
were observed in the carcasses of sea bird and stranded whales.

One of the major sources of litter contributing to marine debris is the tourist's areas
along the coast. Beaches are used for recreation and also for several religious festivals.
Studies done by ICAR-CMFRI have indicated that the quantity of litter increases during
festive seasons. Only very few beaches have regular cleaning programs. Littering is
rampant in beaches and these have been found to affect the vulnerable ecosystems
like the sea grass, coral reef and the mangroves. Though the coral reefs of India are just
0.660 % of world coral reefs, they support the livelihood of several thousand of fishers.
The proximity of Indian coral reefs to the mainland makes them more vulnerable to
anthropogenic impacts. Based on observations by the researchers of ICAR-CMFRI across
the Indian coasts, it can be authentically stated that litter is affecting the biological
functioning of critical habitats. Hence it is proposed that in all coastal villages proper
facilities should be developed for disposing plastic and other non-degradable waste.
Simple facilities like this would help to reduce the litter entering the coastal waters.

Another major issue is the abandoned or lost derelict gear. Researchers from ICAR-
CMFRI have recorded several sightings of ghost net entanglement of turtles from
the Bay of Bengal and Arabian Sea during research cruises. All these observations are
messages from the deep that derelict fishing gears are swaying like ghosts threatening
the benthic habitat and the marine biota. Recent reports have shown that unexpected
natural disasters like cyclones along the coast lead to loss of fishing nets. These cannot
be retrieved easily and the Indian fishing community is not aware about the impacts of
these on the fauna. Hence it is strongly recommended that activities by NGOs and fishing
communities be encouraged to remove these derelict gear, create awareness among
the fishing community on the need to bring back the damaged gear and dispose the
same on land. The recycling industry can also try to find ways to effectively utilize these.

If we go specifically on the type of waste, we have the Medical waste which is expected
to grow at a compounded annual growth rate (CAGR) of about 7 per cent, which can
reach 775.5 tonnes per day by 2022 from the current level of 550.9 tonnes daily. In
the studies conducted so far, occurrence of hospital waste in coastal and marine litter
is less than 5%. But extensive underwater surveys have not been conducted in coastal
waters. So the threat by this waste remains largely unexplored. India along with UK



collaboration is planning to embark on a marine litter program in Indian Ocean and it
is expected that this project would come up with more insight on marine debris and
also solutions for effective reduction of plastic waste.

Lack of awareness about the impacts of litter on the coastal and marine ecosystem is
one of the reasons for the increasing litter in marine habitats. Installation of art form
has been used to create awareness among the public in Kerala. Huge installations by
CMFRI of an * Octopus’ created by using plastic bottles from Cherai, an important tourist
spot in Central Kerala in June 2012; a “Mad Crab"” installed using wire and filled with
litter collected from Fort Kochi in December 2013 and finally a “Fish cemetery” created
in March 2016 with a message that plastics is now entering the food chain have been
able to make the public think about the threat caused by plastic in marine ecosystem.

However, we have to go beyond all these research and awareness programs and
work towards a permanent solution to this problem. Reduction in use of plastics and
proper solid waste management programs are required. Moreover, there should be
facilities to deposit non-degradable litter in public places. Along with these programs,
we should also plan for extensive village level coastal clean- up programs to remove
already accumulated litter. Marine debris is not something which can be neglected;
if ignored, it can completely destroy the resources and the livelihoods depending on
aquatic ecosystems.
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ALDFG, ghost fishing and mitigation
measures

Saly N Thomas

ICAR- Central Institute of Fisheries Technology, Matsyapuri P.O., Cochin, India
E-mail: salynthomas@gmail.com

Marine debris, also called as marine litter, is an aesthetic insult to our beautiful blue planet
perpetrated by man. Common constituents of marine debris are plastic, glass, metal,
rubber etc of which plastics constitute between 60 and 80%. Global plastic production
increased from 1.5 million tonnes in 1950 to 335 million tonnes in 2016, with an annual
increase of 8.7%. Annually, our oceans amass 8 billion kg of plastic. It is predicted that by
2050, the weight of plastic in our oceans will be more than the weight of fish, if stringent
measures are not taken to reduce plastic production and prevent plastic dumping in
oceans. In a study published in Science journal in 2015, India ranks 12th among 192
countries that dump plastic waste into the high seas from their respective coastlines.

Fishing related debris contributes substantially to marine debris. ALDFG is the
internationally recognized name for derelict fishing gear (DFG). UNEP defines ALDFG
as the “multitude of nets, lines, traps, and other commercial or recreational fishing
equipment that has been lost, abandoned or otherwise discarded in the marine
environment”. Though accurate data is not available, extrapolated figures suggest
that DFG contributes about 10% of the marine debris by volume. A study across six
beaches in Kerala during 2017 showed that fishing-induced debris contributed to 26%
of the total beach litter. According to the UN, 640 000 tonnes of fishing gear are lost
or discarded in our oceans annually.

Fishing gear loss is isn't a new phenomenon; rather it is an age-old occurrence. Currently
it has turned into a crisis with serious ecological, health and aesthetic implications due
to the shift from natural gear materials to synthetic ones. Natural materials such as
cotton, hemp, coir, wood etc are biodegradable and disintegrate within a short time
if lost in sea. Whereas, non-biodegradable synthetic materials such as polyethylene,
nylon, etc if lost, abandoned, or discarded, continue to stay intact in the water body
up to 600 years.

*Fishing net’ becomes *ghost net’ when the operational control of the gear is lost
to the fisher. A derelict net is termed as a ghost net only when a fish or an animal, is
trapped in the net and mortality occurs. Ghost fishing is most severe in passive fishing
gear such as gillnets, trammel nets and traps than in active gears. The time over



which DFG can continue to ghost fish can vary according to the specific gear type and
may range from days to years. The fishing ability and catching rate of the ghost net
depend on the gear configuration and until the gear configuration is intact, the gear
continues to fish. Considering the volume of the gear, gillnets pose a greater threat,
but traps retain fishing ability for an extended period which is due to the more stable
gear configuration in traps. Gillnets, if lost are more prone to distortion in structure in
response to slight disturbance.

The ability of ALDFG to continue to fish (ghost fishing) has detrimental impacts such
as destruction of habitats such as coral reefs and benthic fauna and wild life especially
marine turtles, seabirds, dolphins, whales, seals etc; introduction of invasive species;
hazards to navigation and safety of life at sea, aesthetics and tourism, and human health
and safety. Ghost fishing kill target and non-target organisms, including endangered
and protected species; and contribute to marine pollution. Unaccounted catch losses
of up to 7% of all landed catches has been estimated to occur in certain fisheries where
ghost fishing has been studied.

Factors that cause ALDFG are vessel-gear conflicts, rough weather conditions, underwater
obstructions (both natural and man-made), interactions with large fish and animals,
use of extra large gear, use of very thin or damaged material etc.

Ghost fishing issue was first brought to the world’s attention at the 16th session of
FAO Committee on fisheries in April 1985. Much of the research in ALDFG and ghost
fishing has been carried out in North America and European countries and not much
work in this area has been done in India.

Increased fishing pressure the world over and the development and use of durable and
long lasting fishing gear materials aggravate the problem. Latest figures show that the
global fishing vessels have reached a record 4.06 million. Also the introduction of highly
resistant materials like ultra high molecular weight polyethylene (UHMWPE) which is 15
times stronger than steel in the fishing and culture sectors has heightened the crisis .

As per 2010 statistics, India has 154 008 gillnets/ drift nets and 7285 traps in operation
(CMFRI, 2012). As per the FAQ reports, the average loss of gillnets and traps per year is
10%. Therefore, roughly 15400 gillnets and 728 traps are likely to be lost/abandoned
annually. Indian drift gillnet sector witnessed a drastic increase in the quantum of net
used during the last five decades. During the last one and a half decades large mesh
gillnets targeting tuna and other large pelagics has have switched over from small scale
to large scale operation by increasing the length of nets from 2500 m to >15000 m
and the depth from 7 to 18 m . With the deployment of such long nets and widespread
use of polyamide (nylon) monofilament which lasts for four months to a year, the risks
of gear loss and consequent ghost fishing in Indian waters are very high.

So, the unaccounted loss of fish resources due to ghost fishing induced by these gears
is expected to be substantial and hence needs careful consideration, in the context of
resource sustainability and environmental safety.
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The first study on ALDFG relating to gillnets and trammels nets in Indian waters by ICAR-
CIFT in 2017 showed that this is a grave problem and needs effective monitoring and
control. Though purposeful discarding of gear is almost minimal, the quantity of gear
lost and abandoned amounts to 29% of the total gear used in some gillnet sectors. In
some locations, it is as high as 600 kg of net per vessel per year which incurs a direct
loss of Rs. 3 lakh per year. A minimum of 60 000 km of netting is deployed by gillnet
vessels in Indian waters. Considering the average 10% loss proposed by FAO, 6 000
km of netting is likely to be lost to the sea. It has a direct effect on the fishers’ income
besides the environmental impact due to addition to marine debris and ghost fishing.
Apart from the gear loss, it has a socio-economic impact on the fishers' livelihood by
way of the extra cost involved in replacement of gear, loss of fishing days and loss of
income by way of the opportunistic cost of the income the lost gear could have brought
to the fisher had it not been lost.

Research, Awareness, Removal and Recycling are the four possible approaches to curtail
ALDFG and ghost fishing. Fishing gear marking, GPS enabled operation of fishing gear,
attaching radar reflectors and radio buoys to fishing gear, offshore collection facilities
for damaged gear, discouraging use of damaged or old gear, reduction in fishing
effort, reduction in soaking time of gear, reducing depth of deployment of gear, use of
biodegradable and less durable gear, incorporation of time release mechanism to stop
the fishing ability of gears such as gillnets and traps once they are lost etc are the main
preventive measures. Recovery and disposal of ALDFG and recycling are curative measures.

Critical analysis of Indian gillnet fisheries showed that the gillnet sector is rapidly moving
from small scale to large scale at least in the mechanized sub-sector, targeting tuna and
other large pelagics with the nets extending to more than 15 km, weighing up to 3000
kg. Besides, with almost 100% adoption of nylon monofilament in small mesh and
large mesh gillnets operated from non-motorized and motorized sub-sectors, ALDFG
and ghost fishing is going to be a critical problem in the coming years.
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Ghost gear, marine debris and related
impacts on marine ecosystems

Shri. Ajay Venkataraman
World Wildlife Fund, India

Marine debris is an important issue affecting the health of global oceans. They are
particularly harmful to marine organisms, causing death or debilitation through either
ingestion or entanglement. Abandoned, lost or otherwise discarded fishing gear (ALDFG)
is an issue that is of increasing concern. Discarded and lost nets continue to trap target
and non-target marine organisms for a long time after breaking away, sometimes for
up to months, depending on physical conditions. ‘Ghost fishing’ is the term given
to the continued entrapment of marine organisms by ALDFG. The lack of data on
the prevalence of ALDFG in marine debris, sources and movements within the ocean
system hampers efforts to tackle this issue. The matter is further compounded by its
complexity, as it involves multiple stakeholders at different scales, operating across
jurisdictional boundaries.

A primary stakeholder in this issue is the network of fishing communities and large scale
fishing operations. They tend to be a primary source of ALDFG, but the time spent at
sea provides potential for recruiting their services for its removal. Removed nets have
the potential for recycling through various means. Industrial applications include the
use of removed plastic material as fuel for concrete factories, the production of certain
types of nylon fibres, making diesel, etc. On a smaller scale, removed nets can be
converted into art and composite plastic products. This provides a source of livelihoods
for communities involved in the extraction of such gear from the ocean. There is hence
a need to incentivise this in order to promote involvement of all stakeholders on this
issue, which threatens all aspects of marine ecosystems. There exist initiatives in other
countries that harness the potential of marine debris to provide recycling opportunities
and a source of income through products utilising such material. There is enormous
scope for finding and utilising applications of such debris.

WWEF has a global initiative for addressing plastics in the ocean through a three pronged
approach, namely;

1. Plastic pollution free cities: A core focus of the Plastic Pollution Free City approach
is to create a scalable action-program, to transform global hotspots for plastic
pollution into circular economies starting with top 5 most polluting countries and
then top 20 countries
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2. Closing the loop: Collaborating with industries and working towards circular
material management

3. Global platform for a plastic free ocean: Global and regional coordination,
knowledge and expertise sharing to build a strong network globally.

WWEF-India is currently starting a project which will aim to establish a baseline of ALDFG
incidence along the coast of India, a monitoring programme for ALDFG incidence and
eventually start an incentives programme, which will engage fishing communities in
the removal and “up-cycling” of ALDFG. There is currently a lack of data on the spread
and extent of ALDFG in Indian waters, and using a combination of surveys on fishing
communities and spatial mapping will serve to address this gap. Following this, engaging
fishermen, who spend a significant amount of time at sea compared to researchers and
conservationists, to collect data in real time on the incidence and spread of ALDFG, can
serve to create a monitoring programme. This will provide data on not only ALDFG,
but also marine debris encountered when in offshore waters. The final stage of this
programme will be the establishment of an incentives programme to remove ALDFG.
Through collaboration with industry, exploring opportunities to recycle removed plastic
marine debris, including ALDFG, can offer incentives, through alternative employment
and financial benefits, for fishing communities to remove ghost nets as and when
encountered. The ultimate aim is to rid our oceans of such debris and mitigate the vast
array of negative impacts they confer on marine ecosystems.
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Presence of microplastics in benthic
fauna: preliminary evidence

from the coastal waters of Kochi,
southeastern Arabian Sea

Naidu S. A.", V. Ranga Rao and K. Ramu

Integrated Coastal and Marine Area Management-Project Directorate, Ministry of Earth Sciences, NIOT
Campus, Chennai 600 100, India
Email: snaidu@icmam.gov.in

With rising plastic production and per-capita consumption of plastics, it is obvious that
plastic litter would be an environmental issue and aquatic organisms would be exposed
to microplastics. The benthic invertebrates that include the filter feeders and deposit
feeders are likely to ingest the microplastics present in the water column and in sediments
because of their selective or non-selective feeding behaviour. Consequently, the predation
on these benthic invertebrates by the higher trophic organisms may be a pathway for
the transfer of microplastics along the food chain. This study examined microplastics in
the benthic invertebrates Sternaspis scutata, Magelona cincta, Paraprionospio pinnata
(deposit feeders) and Tellina sp. (filter feeder) from the surface sediments of off-Kochi,
south west coast of India. The microplastic particles and thread-like fibres detected in the
benthic organisms were identified to be polystyrene by using DXR Raman microscope.
Examination of the microplastic particles in Sternaspis scutata and Paraprionospio
pinnata by epifluorescent microscopy showed fragmentation marks on the surface
suggesting that the microplastic particles were degraded/weathered in nature. The
study provides baseline evidence of the presence of microplastics in benthic fauna from
the coastal waters of India. However, further studies are required to understand the
sources, distribution, fate and toxicity of the different types of microplastics in benthic
invertebrates in order to identify any potential threats to higher trophic level organisms.
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Threats of plastics to marine fishes:
observations on entanglement and
ingestion

Sivadas, M.*, A. Margaret Muthurathinam, S. Mohan, R. Vasu and
P. Laxmilatha

|CAR-Central Marine Fisheries Research Institute, Madras Research Centre,
Chennai-600 028, India
Email: sivadasmadhav@yahoo.com

The use of plastics in our daily life has become unavoidable as it is the main packing
material for everything. Once the use is over, it is normally thrown into dust bin or
any other convenient places. Now the sea has become an ultimate receiver of all the
unwanted plastics. There is an increasing knowledge about the deleterious impacts
of plastics on marine biota (Goldberg, 1995). The threats to marine life are primarily
mechanical due to ingestion of plastic debris and entanglement in packing bands,
synthetic ropes, lines or drift nets (Laist, 1987, 1997; Quayle, 1992). The present
article showcases instances of entanglement of fish in packing band and also plastic
ingestion which were observed during the routine collection of fish samples from
Chennai and Tuticorin fish landing centres for biological observations.

A cobia (Rachycentron canadum) of 656 mm TL with a girth of 250 mm at the opercular
region caught in trawl net and landed at Kasimedu on 3.11.2016 had a plastic ring stuck
around the opercular region. As the diameter of the ring was only 70 mm, this would
have easily passed through the head when the girth of the fish at the opercular region
was smaller than the diameter of the band. When the fish grew, the ring got stuck
around the opercular region making the area constricted. The body had lesion beneath
the band and the ring rendered it difficult to close the operculum properly (Fig.1a & b).

When the stomachs of 103 numbers of sharpnose sardine, (Amblygaster clupeoides)




ranging in size from 185 mm to 245 mm TL were analyzed, one fish contained a
piece of plastic having a length of 51 mm, width 27 mm and weight 0.043 g inside
the stomach (Fig.2). The percentage of fishes with empty stomachs was 85. These
fishes were caught from the inshore waters of Gulf of Mannar on 21.12.2015 by the
trawler and landed at Tuticorin. The fish is a zooplankton feeder.

Fig. 2. Amblygaster clupeoides with the plastic in view.

0On 30.11.15, out of 52 numbers of Pompano dolphnfish (Coryphaena equiselis) ranging
in fork length from 238 mm to 310 mm were analyzed, the stomach of one fish
contained a plastic piece having a length of 10.5 cm, breadth of 6 cm and weight 0.65 g
(Fig.3). The fishes with empty stomach dominated with 75 %. These fishes were caught
in a multiday gill net targeting belonids, operated in deeper waters in Gulf of Manner
and landed at Tharuvaikulam. The fish is a carnivore feeding on smaller fish and squid.

Fig. 3. Coryphaena equiselis with the plastic in view.

The plastic pieces in both the stomachs were found to be in multi folded condition
giving it the shape and size of a prey. The ring is the part of a lid of some container.
These observations fortify the views that threats of plastic to marine life are primarily
mechanical and the plastic pieces and bands which are of suitable size to ingestion or
entanglement constitute immediate threats to the fishes
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Fish mortality in Adyar and Muthucadu
creeks in Chennai, Tamil Nadu

Joe K. Kizhakudan*, K. Vijayakumaran, Shoba Joe Kizhakudan, A. Margaret
Muthurathinam, Saima Rehman, A. K. Basha, M. Ravindran, R. Sundar,
I. Santhoshi, M. Anbarasu and Abbas Mohamed

ICAR-Central Marine Fisheries Research Institute, Madras Research Centre, 75, Santhome High Road,
R. A. Puram, Chennai - 600 028, India
Email: jkkizhakudan@gmail.com

Increasing urban domestic and industrial effluents along with organic loads and silt from
farmlands, river-runoff and rains has led to the increased siltation, reduced catchment
areas and lowering of water depth in estuarine areas along the Chennai coast. The
monsoon run-off coincides with heavy flushing of domestic and industrial wastes and
ETP chains which are forced through narrow streams usually formed during the rains,
which eventually leave puddles and pools at low tides when the outflow is reduced.
High density polythene and plastic wastes contribute towards blockades in the flow
pattern, which in return cause to increased sediment accumulation in patches leading to
the formation of small pools and puddles in the approach to the barmouth. During the
rainy season, these smaller catchments act as reserve for breeding fishes that aggregate
in the barmouth vicinity and for juveniles that migrate upstream.

During the monsoon many coastal and brackishwater fishes and crustaceans (mullets,
ladyfish, threadfins, silverbiddies, shrimps and crabs) aggregate in the estuarine creeks
for breeding and nursery grounds. But at lowest low tides in November-January periods,
these shallow pools and areas get disconnected or get little flow and thus become
stagnant with oxygen deficit due to increased sediment exposure, high COD/BOD and
crowding of fishes. The riverine discharge into the creeks is heavily loaded with organic
as well as inorganic wastes and the water volume is usually insufficient to ensure
continuous flushing since the rains along this coast are not continuous and as heavy
as along the west coast of the country.

The sediment pH falls very quickly and all the benthic forms get exposed and perish.
The plastic filaments and sheets act as barricades and walls forming increased deposits
which harden on the long run and render the sediment non-porous and anaerobic.
Organic matter and gases get trapped in their folds and layers. The resultant toxicity
and sulphide levels are of high magnitude. No benthos (meio or micro benthos) would
survive except the anaerobic/bacteria &fungal colonies. Formation of tidal pools in the
estuarine areas with increased BOD, COD and organic loads and sediments with high



sulphide content result in low oxygen levels, even anoxic conditions, causing sudden and
sporadic fish deaths in large numbers along the entire stretch of the estuarine mouth.

Two recent incidents of fish death in the Adyar estuary in Chennai city and one incident
in the Muthucadu backwaters south of Chennai have raised serious concerns regarding
the health of the estuarine ecosystems and the nature of effluents and wastes being
flushed through the inland waters into the estuaries. Investigations were carried out on
the sudden fish death in the Adyar estuary and adjoining coastal waters in December
2015 and November 2017 and in the Muthucadu backwaters in March-May 2014
and 2015.

The fish deaths in the Adyar estuary followed a spate of heavy rains at both times.
The coastward turbulence during rainy season normally brings back heavy loads of
drained debris to the shore, which includes plastics, rubber wastes, styrofoam articles,
ropes, large foliage and tree trunks. The shore line in this area was strewn severely with
these debris and inside the creeks, the banks were found with heaps of plastics and
discarded domestic articles. The sediment was black in colour and water surface clearly
showed floating oil films. The coastal waters were yellowish in colour and the runoff
was continuous even at lowest tide time with fresh water flowing out.

In 2015 it was observed that the dead fish were washed ashore and scattered along a
4 km length of the coast from Srinivasapuram north of the Adyar river mouth till Elliots
beach in Besant Nagar to the south of the river mouth. In 2017, dead fish were observed
along 5km of the coast from the Adyar barmouth towards south till Thiruvanmiyur,
with the numbers reducing beyond the Elliots beach. The estimates were close to 1.5-2
lakhs of fishes in both the years. The dead fishes in December 2015 were predominantly
breeding mullets. However, in 2017, the dead fishes were found to be mullets, sand
whiting, tilapia, silverbiddies, lesser sardines, catfishes and crabs.

The upstream area of the Adyar creek does not support any fish resource other than a
patchy distribution of tilapia in it. The Muthucadu creek barmouth has been restored
from 2016, but inspite of this, the falling lake depth and increasing effluent discharge
has led to repeated fish deaths (shrimps, tilapia, milkfish, silverbiddies, mullets) in the
upstream stretch, 5-10 km from the barmouth. Even mud crabs were affected during
the rains and heavy losses were reported. However, compared to the Adyar river, the
barmouth area and nearby catchments are still productive due to the water catchment
expanse and flowing channe.
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The present study deals with the quantification of plastic items collected from the fishing
grounds off Calicut namely Puthiyappa, Beypore and Chombala areas during July to
December 2016 in monthly intervals. Sample collection was carried out with the help
of local fishermen operating trawlers. Plastic samples were collected haul by haul and
separate bags were allotted for collecting plastic samples per haul. All the sampling
details were noted down along with GPS coordinates and depth of operation. The plastic
items mostly recovered from the trawl nets were plastic covers, bottles and plastic bits.
The abundance of plastic litter significantly differs among the sites. The trawlers landed
in Beypore area was showing significantly higher plastic debris (Av. value-2068.72 g)
than Puthiyappa (732.60 g) and Chombala (625.83 g). The data analysis shows an
increasing trend from July to December 2016 with a peak value during November
(1464.33 g) in all the sites. This may be due to the complete churning up of sea bottom
during the monsoon. From the above study, it was observed that land-based sources
were the major contributors causing plastic accumulation in the coastal marine areas.
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Marine litter is a global concern causing a range of problems affecting the
marine ecosystems. Mangalore, one of the urban coastal cities situated in Dakshina
Kannada District of Karnataka is the present area of study. The city is bound by two
small rivers, Netravati and Gurupura which form an estuary draining into the Arabian
Sea. Though debris cleanup programmes are being routinely carried out by various
government and non-governmental organizations, the presence of debris was noticed
often in the fishing gears. Passive nets were mainly considered for ascertaining the litter
present in the river and near shore area of the sea. Passive fishing gears like trammel
net/gilibale, maranabale, gillnet kairampani which are operated by the local fishermen
near-shore bring in the litter along with the fish. Marine litter was collected from
Gurupur River and near-shore areas during the period from May 2016 to March 2018.
The marine litter was then sorted into different groups as given in Table 1. The number,
weight and size of the litter were measured and grouped accordingly.

Table 1. Different groups of marine litter.

Nylon/HDP ropes/ Fish net piece

Plastics /Covers, sachets, containers of creams, oil ointments, toothpaste

Chappals/foot wear (other than leather items)
Glass bottles, electric bulbs, CFL bulbs
e-waste (TV/computer hard wares, mobile phone, handsets or parts, chargers etc

MmO 0| | >

Thermocol, PUF insulators of AC/Fridge, Styrofoam

The graph (Fig. 1) show the number and weight (g) of the items obtained in all
gears combined.

Trammel nets are operated in the estuary and near river mouth and the litter gets
entangled in the net during operation along with the fish. The land based litter flows
through the drains and canals and gets accumulated in this area. Maranabale are
operated mostly during monsoon season and a little beyond breakwater/ bar mouth,
hence the chances of accumulation of litter due to the seasonal current changes close
to the shore are high. The order of abundance of litter groups in the Maranabale was
A > B> C>FE Intrammel nets the order was B > A > E, while in Kairampani and
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Fig. 1. Quantity of litter trapped in the fishing gear.
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Fig. 2. Variation in number and weight (g) of the litter obtained in all gears combined

gillnet the order was A > B. In trawl nets only plastic litter was observed whereas in
purse seine net the order was A > B > C. The most abundant litter items recorded by
the 2016-2018 survey were group B followed by group A. The aim of this report is to
provide an overview of the prevalence of litter in the riverine and near-shore waters.
This is expected to lead to further studies to assess the severity and scale of the harmful
effects of marine litter and adopt appropriate measures to manage the litter pollution.
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Hooghly estuary in West Bengal supports livelihood of several rural people and also
is an important nursery ground for marine and freshwater fishes including the most
valuable Indian shad, Tenualosa ilisha. A large population along the stretch are involved
in capture fisheries and fish seed collection for aquaculture. Gillnets, bag net, drag
nets, dip nets, seines, traps, etc. are the major fishing gears in operation. Juveniles
and sub adults of fish and shellfish constitute a major share in the catches of most
of these gears, especially in the stationary bag nets. Thousands of stationary bag
nets are operated mostly in the brackish water zones of Hooghly, where the water
current is strong. During winter season intensive fishing by the migrant fishermen was
reported from the lower stretch as the catch rate was very good. However, health of
this important estuarine system has been seriously affected due to pollution, siltation
and other anthropogenic activities.

A study was carried out during 2013-2015 in the Hooghly estuary and monthly sampling
was carried out in the bag net catches at Tribeni in the upper stretch, Godhakali and
Diamond Harbour in the middle stretch and Fraserganj in the lower stretch. Since the
debris issue was very serious at Godhakali, this centre was selected for this work. It
was found that along with fish catch the strong currents bring large quantity of debris
which clogs mesh openings of the net and the incident was more in the middle stretch.
Total catch ranges from 2-4kg in which fish component ranges from 0.2-1.3kg, plastics
0.2-0.45kg (dry weight) and the remaining part was composed of weeds, decaying
plants, slaughter waste, etc. Plastics form the major share of this debris and an
approximate percentage of different components is shown in Fig.1. Large plastic bags
and sheets entered in the net act as a screen, which almost fully prevents the filtration
of the gears. During monsoon season huge quantity of aquatic weeds are also washed
into the net, which aggravate the situation and force the fishermen to stop bag net
operation. Once the catch is sorted all the debris is discarded back resulting in piling
up the waste load which ultimately end up in the adjoining Bay of Bengal.

Debris is the number one issue in almost all inland and coastal waters in the country.
All kinds of plastic sheets, carry bags, packaging materials, bottles, disposable items
from the food caterers, chapels, rubber items, e-waste, old fishing nets and several
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Fig.1 Major componets of plastic debris
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Fig. 1. Major components of plastic debris.

other items, which are mostly non-biodegradable are the components in the debris.
Common fishing grounds are declining and navigation of fishermen and fishing craft
are blocked due to excess debris accumulation. Debris in the bottom prevents the
feeding, settlement, propagation and movement of aquatic flora and fauna. Proper
functioning of the fishing gears are affected due to excess chocking. Needless to state
that the entire ecosystem is suffocating due this ever increasing threat, which need to
be addressed on top priority to protect the most valuable hilsa fish. All government,
NGOs, cooperatives including local people should participate failing which the already
dwindling fish stocks will disappear and the remaining fishermen also will migrate to
other states in search of better occupation.
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Coral reefs, one of the most productive marine ecosystems, is under greater threat
from stressors associated with climate change. Last two decades has registered
highest coral reef mortality across the globe with large scale ecosystem phase shifts.
Introduction of plastic and other debris into the coral reef system has catalysed the
reef degradation processes and aggravated the situation. Human created waste
that has deliberately or accidently been released in the marine ecosystem is called
as marine debris. Benthic surveys conducted along the Palk Bay reef sites have
revealed accumulation of marine debris at most of the reef locations. Extensive
benthic surveys were conducted at four reef locations (Olakkuda, Villoonditheertham,
Thangachimadam and Pamban) of Rameswaram island in Palk Bay during August
2017 and February 2018. Random belt transects of 30x2m? with replicates were
established at all selected reef sites. Total number of debris materials collected were
counted and recorded as density of marine debris averaged at reef sites. Highest
density of marine debris was recorded from Pamban reef site (16.42 nos/m?) and
lowest was recorded from Olakkuda reef site (5.42 nos/ m?). The debris collected from
the reef sites were broadly classified as rubber, derelict fishing gears (DFG), plastics
and glass. Percentage composition of rubber (20.9+2.8%) and DFG (56.9+8.1%)
was found highest at Olakkuda reef site. Pamban reef site was recorded with the
highest plastic composition of 55.5+3.5%. Mandapam North reef site was observed
with highest percentage composition of glass debris (12=1.4%). Marine debris
accumulated over coral colonies were removed carefully during August 2017 survey
period and coral colonies observed with physical damages were selected for impact
assessment. Massive coral forms (Porites sp.) and branching coral forms (Acropora
sp.) illustrated varying response to marine debris interaction. While 43% of Acropora
sp. coral forms were observed with partial mortality, only 6% of Porites sp. corals
indicated partial mortality from debris induced physical damages. Branching corals
are reportedly vulnerable to climate change stressors and the synergy of stress
from marine debris on branching forms as observed from the present study may
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augment the coral reef mortality and degradation processes in the region. Stringent
management plans to be introduced to prevent the marine debris accumulation
in the coral reef system and periodic benthic surveys to be employed to assess and
prevent the expansion rate of debris accumulation in Palk Bay region.

MBAI | COMAD 2018 | 11-12 APRIL 2018, KOCHI



COMAD | MDT Q08 v

Microplastic pollution in the inshore
waters of Tuticorin, Gulf of Mannar

Asha, P. S.*, K. Diwakar, H. Shivnesh and P. Kaladharan

ICAR- Central Marine Fisheries Research Institute, Tuticorin Research Centre, South Beach Road, Karapad,
Tuticorin 628 001, Tamil Nadu, India.
Email: ashasanil@gmail.com

Ocean plastic pollution, primarily caused by the microplastic is an alarming issue due
to its persistence, complexity, steady growth and the pervasive impacts on marine
ecosystems. Microplastics are small plastic fragments of <5 mm size, entered directly
through effluents of various sources or produced from floating plastic debris due to
wave action and exposure to hot sun. Microplastic contamination may spread from
organism to organism through the food chain and also due to chemical pollutants
bind to it causing internal blockages and disrupted digestion, morbidity, liver toxicity,
endocrine disruption and neurotoxic effects.

A study was conducted to assess the level microplastic contamination in the inshore
waters of Tuticorin during the period 2014-15. Microplastic constituents were collected
by a ten-minute surface horizontal haul using a standard zooplankton net of mesh size
250 um from depths varying from 5-20 m. The density of microplastic was estimated
quantitatively by counting the numbers in 1 ml samples, and measurements concerning
the length and breadth were taken using a phase contrast microscope.

In the present study, the microplastic contaminants in Tuticorin inshore waters are
observed in the form of lines, which are microscopic fibres probably liberated from
discarded fishing nets and lines. The frequency of occurrence was higher at 5 m and
10 m depth, followed by 15 m depth, while microplastic was rare at 20 m depth.
There was a proportionate decrease in the density of microplastic fibres with depth.
The density was comparatively higher at 5 m depth and ranged from 1.5 to 7 nos. ml!
in 2014 and 0.5 to 5 nos. mI" in 2015. The mean value was the highest of 3.625 +
0.5 nos. ml"in 2014 and 2.29 + 0.34 nos. ml" in 2015. At 10 m depth, the density
varied between 1 to 6 nos. ml"in 2014 and 0.5 to 5 nos. ml™" in 2015. The mean value
was the highest of 3.33 + 0.42 nos. ml" in 2014 and 2.29 = 0.39 nos. ml" in 2015.
At 15 m depth, the microplastic fibres were noticed at a density ranging from 1.5-5
nos. mI'in 2014 and 0-4 nos. ml™" in 2015. The mean value was the highest of 3.09 +
0.31 nos. ml" during 2014, followed by 1.91 = 0.36 nos. mI' during 2015. At 20 m
depth, the microplastics density was comparatively lower and ranged from 1-3.5 nos.
ml"in 2014 and 0-2.5 nos. ml' in 2015. Our study has found a significant difference
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(P<0.05) in the density of microplastic fibres along water column.

Significant difference (P<0.05) was not noticed in both length and breadth of microplastic
fibres at concerning depth. At five meter depth, the length of the microplastic was
ranged from 0.02 mm to 0.083 mm with mean of 0.056 + 0.0039 mm during 2014.
At 10 m depth, the length varied between 0.039 to 0.073 mm with mean of 0.057
+ 0.003 mm during 2014. At 15 m depth, the mean length was 0.057 = 0.008 mm
during 2014. The average length of microplastic fibres was 0.094 + 0.0076 mm at
20 m during 2014. The breadth of microplastic fibres was ranged from 0.00165 to
0.00125 mm with the mean of 0.0029 + 0.0009 mm during 2014 at 15 m depth.

The highest density of microplastic particles at 5 and 10 m depth of Tuticorin inshore
water indicated the extent of microplastic pollution caused due to the effect of sun and
waves on broken nets and lines discarded by the fishers in shallow inshore waters. The
study highlighted the need for creating awareness among fishing community regarding
the responsible disposal and proper recycling of plastic litters.
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Marine debris, the solid waste materials has become a pervasive pollution problem all
over the world. Plastic and synthetic materials are the most common types of marine
debris and cause a harmful impact on the marine ecosystem. These pose a considerable
threat to marine ecosystem by ingestion and entanglement, distributing non-native
and potentially dangerous organisms, absorbing toxic chemicals and degrading to
microplastic particles and damaging the habitat.

The marine debris constituted a significant source of pollutant in the coastal marine
environment of Tuticorin. Owing to the fast industrialisation, the present study was
conducted to estimate both quantitatively and qualitatively litter contamination level
in the fishing grounds of Tuticorin during the period 2014-16. Litter contamination
in the fishing ground was evaluated on a monthly basis from the fishers collections
caught in two types of off bottom operated specific gears i.e. bottom set gill net from
two landing centres- Kayalpatinam and Karapad Bay and in a modified country trawler
from Mottaigopuram landings centre. The litter constituents were graded and grouped
into five major groups according to the UNEP guidelines and estimated using swept
area calculation method.

The studies indicated significant results, the total litter contamination was highest in
the bottom set gillnet collections at Kayalpatinam coast with a mean of 24.10 + 4.70
Kg.Km?, followed by 20.80 + 6.90 Kg.Km2 in the modified country trawler collections
at Mottaigopuram coast and the bottom set gillnet collections at Karapad Bay recorded
the least value of 11.40 = 4.40 Kg.Km. The mean value of group-A litter constituting
broken nets and nylon ropes were highest of 0.74 + 0.70 Kg.Km at Mottaigopuram
coast, followed by 0.67 + 0.40 Kg.Km at Karapad Bay.

Among the group-B litters, plastics were the dominant litter constituent, in all the
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gears from three landing centres. It was comparatively higher in the bottom set gill
net samples of Kayalpatinam coast with the highest mean value was of 48.20 + 9.40
Kg.Km?, followed by 39.20 + 9.2 Kg.Km at the Mottaigopuram coast. Karapad Bay
recorded the least amount of 20.80 = 8.30 Kg.Km™. A highly significant difference
(P<0.05) was noticed in gear wise variation of group-B litter constituents at three
landing centres. Group-E and F constituting electronic waste and thermocols were
seen only in the Thallumadi collections of Mottaigopuram coast.

The availability of plastics as the dominant litter constituent at all the places indicated
the extent of plastic contamination in Tuticorin Sea. The studies also showed that the
poor management of waste at land is the primary source of litter accumulation in the
sea-beds of Tuticorin coast.
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Aquatic ecosystems are facing a huge threat by the means of waste generated from
anthropogenic activities. To regulate the disposal of domestic wastes and debiris, first
of all there is need to quantify the availability of debris present along the coastal and
marine ecosystem. To quantify the amount of beach debris, samples were collected
three beaches of Visakhapatnam using 10 x 10 m size quadrats. Triplicates samples from
each beach were pooled together. The pooled samples were sorted out group wise,
dried to remove sand and other debris. Dry weight of the each group was determined
and expressed as, g/m?. The amounts of beach debris along Visakhapatnam coast
were ranging from 2.13 to 16.25 g/m?. Surveys were also conducted in near shore
areas at depths ranging from 30-40 m during the period from April 2016 to March
2018 with a bottom trawl net having 31 m head rope length and cod end mesh size
of 30 mm. The debris collected was segregated into biodegradable wastes (BDW) and
non - biodegradable wastes (NBW), dried to remove sand and weighed. The swept
area for each haul of the trawl net was estimated and debris collected was expressed
as kg/km?. The study reports the monthly variation in the plastic marine debris and
its relative percentage in the quantity of fish caught from the trawling grounds off
Visakhapatnam. The presence of marine debris and its deleterious effect on marine life
will pose a serious threat for sustainable fishing. Hence control measures are needed
to manage this plastic debris menace.
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Plastic marine debris is an all-encompassing type of pollution. Domestic sewage canals,
river water flows and estuaries are the major sources of plastics pollution for coastal
waters. Hence coastal fauna is continuosly exposed to plastic pollution. An incident of
plastic ingestion in dolphin fish, Coryphaena hippurus was observed from the hook
and line, catches off Visakhapatnam Fishing Harbour. Out of the 31 individuals of
C. hippurus analyzed for gut contents, two individuals (6.45 % of individuals) with
fork length of 780 mm and 840 mm were found to contain plastic marine debris in
their stomach. Both the individuals were found to contain more than one type of
plastic content. Debris were found to be nylon fragments, hard plastic pieces, plastic
wrappers and tooth paste covers. Plastics are well known threat to the living resources
in marine ecosystem. It might affect the general well-being of fishes by creating internal
injury, toxic effect, by blocking the digestive tract and by reducing its feeding intensity;
therefore leading to a serious threat for its survival. Hence control measures are needed
to manage this plastic debris menace.
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A rising crisis in marine environment is the presence of micro and macro plastics in
the water column and the risk of their input and accumulation in the food web. The
study reports the presence of micro and macro plastics in the gut of moonfish (Mene
maculate), commonly known as razor moonfish; has fishery importance as well as
play a major role in the marine trophic web as prey of large pelagic fishes. Moonfish
samples were collected from the trawlers and purse seiners landed at Mangalore and
Malpe Harbour during 2016-17. Details on the length and weight of fish, number of
micro/ macro plastic fibres per gut sample, major food items in the gut along with
the plastic, gut condition and life stage of the fishes was recorded for further analysis.

Barchart showing the frequency of plastic occurance, mean
plastic value and plastic abundance in relation to major gut
content

130
100
B0
B0
40
20

Walue

L

mean plastc

=

Ty

L7 7y Lxy = &
Ty e L, & !ﬁ'f_l ' {
21y Y ; g a, Vg i g,
o, L ] o

Ung Rng Mgy,

Gut content

MBAI | COMAD 2018 | 11-12 APRIL 2018, KOCHI



MBAI | COMAD 2018 | 11-12 APRIL 2018, KOCHI

Chi-square test and K proportion test were used to analyse the data using XLStat
2017.5 and PAST 3.1software. Of the total 810 fishes examined, only 13 fishes had
the presence of plastic fibre in stomach, which accounts to 1.61% of the total fish
examined. During the analysis, 33 plastic fibres were observed in the gut of 13 fishes
with an average number of 0.27 + 0.19 fibres per fish. The size of these fibres ranged
from 0.01 mm to 1.2 cm in length and thickness less than 1 mm. The micro plastic
occurrence (F) recorded a higher value of 0.44 for the fishes which fed on eggs in
contrast to the other dietary items.
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Beach litter are man-made objects discarded directly or indirectly into beaches near
to sea. A study was carried out on monitoring the beach litter of non-biodegradable
objects/items along the beaches of Gulf of Mannar and Palk bay during April 2017 to
March 2018. A quadrate with dimension of 1 m x 1 m was selected at each location
of Arichalmunai beach, Kunthukal beach, Thonithurai beach and Ariyaman (Kushi)
beach were selected. Different type of non-biodegradable objects/items were sorted
and quantified in triplicates quadrate. Sampling was done randomly in selected beaches
for every month to cover a distance of 20 m beach area from high tide line. From all
the beaches, nylon/HDPE ropes/ fish net pieces were the major beach litter, followed
by plastic covers, bottles, sachets, etc. Kunthukal beach was recorded maximum beach
litter of 54 g/m? during March 2018. The maximum beach litter were recorded at
Arichalmunai, Thonithurai and Ariyaman beaches with the value of 27 g/m?, 22 g/
m? and 25 g/m?, respectively during Jan 2018. At Arichalmunai beach, the maximum
beach litter was comprised by plastic items with the mean value of 5.83 g/m?, followed
by of Fish net pieces/HDPE ropes 5.25g/m?. The Kunthukal, Ariyaman and Thonithurai
beaches were recorded the maximum quantity of fish net pieces/HDPE with the value
of 14.58 g/m?, 7.85 g/m? and 7.16 g/m?, respectively. This study gives overall picture of
non-biodegradable litter status along the beaches of Gulf of Mannar and Palk bay region.
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Marine debris accumulation in the ecologically sensitive areas such as mangrove
ecosystems, disturbs the ecosystem processes and the biodiversity. Mangrove
ecosystems are structurally complex, which facilitates the accumulation of debris
within it over other coastal ecosystems. In spite of this, very few studies have been
undertaken to assess the debris concentration in the mangrove ecosystem in global
and Indian context. This preliminary study involves, collection and quantification of
marine debris standing stock by conducting surveys in the mangrove ecosystem along
the Versova creek, Mumbai in March 2018. A total of 3 transects of varying length were
laid perpendicularly from the low-tide line of the creek to the point of convergence
of mangrove and terrestrial vegetation at the mangrove sites: open shoreline, creek
mouth, and creek interior. All, the items (objects = 5 cm) present in the randomly
fixed quadrat (1 x 2 m) replicates along the transect line were collected and quantified
following the standard methods of the NOAA marine debris program. A total of 319
objects (13.56 kg) were collected through this survey along the mangrove ecosystems
of the Versova creek with the mean value of 13 objects m? corresponding to 0.56 kg
of debris m2. Debris concentration for the three transects were 34, 15 and 2 objects
m corresponding to 1.59, 5.65 and 0.04 kg of debris m=. A decreasing trend in
debris count and mass was observed from the open shore mangroves to the creek
interior. Plastics and clothes were the dominant categories of debris by count and
mass. The present study gives a snapshot of the extent of marine debris accumulated
in an ecologically sensitive ecosystem i.e. mangrove ecosystems through an analysis
of their abundance and composition. This study provides baseline data about the
emergent problem of marine debris accumulation along the coast. Further, long-term
studies can be taken up to understand the debris source, dynamics, accumulation
pattern and its impact on the ecology of the mangrove ecosystem.
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Sea turtles are distributed throughout Indian subcontinent. All the species of sea
turtles in the Indian waters are included in the Schedule | of the Indian wildlife
(Protection) Act, 1972 since the year 1977. Ghost nets pose the serious threat to
global level, there is no comprehensive study on the impact of ghost net fishery
in the Arabian sea.

Report on the occurrence of ghost net entanglement and fishery related mortality of
turtles along the continental slope and high seas of southwest coast of India are very
less. Ghost net entangled on Olive ridley turtle (Lepidochelys olivacea) was observed
between 73° 28 E; 75° 69" E and between 13° 26" N; 08°59" N. But none of turtle
species were observed beyond 71° 23" E; 11°13” N during the study period. Partially
decayed carcass of turtles were found in 73° 86" E and 13° 61" N. The sighting of
ghost net entangled turtles in the Arabian Seas indicates severe threats faced by turtles
in the oceanic ecosystem. The details of turtles entangled in fishing nets are given in
Table 1. There is an urgent need in creating awareness among fishermen regarding
careless discarding of nets in the fishing areas.

Table. 1. Details of sea turtle entangled in ghost nets observed in continental slope of Arabian Sea

Date Location Depth  Species Type of Remarks
(m) recorded Threat

Lat (N) Long (E)

2.03.2011 08° 63" 75° 1642 Oliveridley ~ Ghost net  Slashed front limbs
56 71°35
24.01.2012 10° 617 72° 1516 Hawksbill Trammel Trammel net
06 39719 net operated during
cruise
19.04.2012  11° 09’ 74° 1551 Oliveridley ~ Ghost net ~ Two turtles
34 91724
07.03.2012 09° 417 75° 390 Olive ridley ~ Ghostnet  Nil
12 22°10
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08.02.2013 13° 17’ 73° 1070 Oliveridley ~ Ghost net ~ Wounds observed

31 42°41 on right front limb
06.02.2013 13° 67"  73° 800 Olive ridley  Propeller Carapace broken
13 8623 strike vertically

Investigation on the effect of anthropogenic activities on sea turtles in Indian Ocean is
very less, principally because of lack of targeted cruises. Considering these limitations,
we strongly recommend that targeted cruises for evaluation of derelict fishing nets are
required and a comprehensive recovery programme is necessary to remove these threats
from our oceans. Awareness programme should be conducted to educate fishermen
that carelessly disposed or lost nets could trap and kill marine animals.

Fig. 1 Athropogenetic impact of sea turtles; A = Ghost net entangled front limbs slashed by nets; B = Two
turtles trapped in an entanglement of fishing nets; C = Turtle entangled in Trammel net; D = Decayed
carapace of turtle
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Entanglement of marine organisms in marine debris is a global problem affecting several
marine species, from fishes to mammals. This study highlights the records of marine
fishes (Barracuda, Needlefish, Cobia, Rainbow runner, and Carcharhinid shark) trapped
with plastic debris in the south-eastern Arabian Sea. The reported specimens were
collected at Cochin and Munambam fishing harbours, Kerala in the southwest coast
of India during 2014-2017. Morphological examination revealed the presence of deep
wounds where the plastic debris encircled the organism or resulted in entanglement.
The causes of these wounds were due to severe abrasion on the tissues by the plastic
debris as the animal grew in size. The encircled debris hampered normal growth,
feeding and/or ventilation. Most such debris entangled species were deformed and
in emaciated condition. The entangled plastic debris were identified as detachable lid
of plastic bottles and discarded fishing net material. The exact sources of these plastic
debris was unknown, but could most likely be from a land based origin or discarded
from fishing vessels/cargo ships/boats used for recreation. The harmful impacts of
plastic debris on marine fauna of Indian waters are yet to be understood. The actual
number of marine species that suffer and finally die due to entanglement/encirclement
by plastic debris in the Oceans is several folds greater than actually reported. The present
report just gives a glimpse into the immense dangers to marine life due to careless and
thoughtless disposal of non-degradable debris into the marine system.
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Plastic owing to its low production cost and features like flexibility and durability has
emerged as the wonder product. The huge range of possible application of plastic has
led to an ever growing demand and use of plastic in every facet of human life. Plastic has
become an essential part of our modern lifestyles and finding its way either accidental
or intentional in marine environment in alarming levels. Studies reveal that around 70%
of marine litter consists of plastic items. Microplastics i.e. plastics of 5mm or smaller
size are even more critical as they can find their way in human diet unnoticed via food
chain. Crustaceans are considered delicacy among humans preferred food commodity.
Being a scavenger in nature and inhabiting sandy and muddy regions of coastal waters,
they could possibly have higher chances of plastic ingestion especially microplastics.
Though several marine organisms have been reported to engulf microplastics but only
a handful of reports are dedicated towards crustaceans. The coastal waters of North
West coast of India is probably the most vulnerable coast to plastic contamination owing
to the vicinity of two most developed Indian states viz. Gujarat and Maharashtra. The
current study is based on examination of guts of major edible crustaceans captured
all along the continental shelf of NW coast of India. A total of 1267 guts across 12
species were examined and 372 of them were found to be empty. Remaining 895
guts were microscopically examined for the presence of microplastic fibers at different
magnifications. A total of 402 guts were found positive for the presence of microplastic
fibers. The degree of abundance varies from 25.41 % in Solenocera crassicornis to 62.22
% in Parapenaeopsis hardwickii. The frequency of occurrence is found to be higher in
the species found in close vicinity of the coast which can be attributed to the fact that
plastic load in marine benthic environment is indirectly proportional to the distance
from the coast. There do exist a relationship between frequency of occurrence and
length of the species. The larger specimens especially the species of genus Penaeus and
Metapenaeus have lower incidence of plastic ingestion as larger individuals are caught
from farther locations. The abundance of microplastic fibers in guts vary from single
strands to more than 100 strands in one gut with width and length ranging from 9.8
um to 35.40 um and 1.23 mm to 5.96 mm respectively. Though the cepahalothorax



having guts of prawns are not eaten, the incidence of plastics ingestion should not
be taken lightly as translocation of microplastics between the gastro-intestinal system
and adjoining tissues cannot be completely ruled out. The scavengers like crustaceans
can be indicative of the health of benthic marine ecosystem.

Microplastic fibers in guts of commonly occurring edible crustaceans along NW coast of India

Table 1. Frequency of occurrences of microplastic fibers in guts of commonly landed crustaceans

along NW coast of India

Species Total no. of No. of Empty  Frequency of % of guts
examined guts gut occurrences (excluding
empty guts)
Panilurus polyphagus 80 24 23 41.07
Portunus sanguinolentus 90 30 37 61.67
Penaeus monodon 115 33 30 36.59
Pernaeus semisulcatus 85 28 28 49.12
Fenneropenaeus merguiensis 75 30 19 42.22
Metapenaeus affinis 150 41 49 44.95
Metapenaeus monoceros 150 52 51 52.04
Parapenaeopsis hardwickii 66 21 28 62.22
Parapenaeopsis stylifera 150 46 62 59.62
Parapenaeopsis sculptilis 70 24 22 47.83
Solenocera crassicornis 150 28 31 25.41
Solenocera choprai 86 15 22 30.99
1267 372 402 44.91
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Marine habitats worldwide are contaminated with man-made debris and has become
a growing concern to our global oceans. Mumbai is one of the most industrialized
areas in India and its beaches are under threat of debris load. Hence an attempt was
made to quantify the marine litter abundance in Aksa and Juhu beaches, two important
recreational beaches along Mumbai coast during October 2016 to April 2017. Three
transects having 50m length and varying width were used for sampling the beaches
for litter. All visible pieces of litter having size >2.5 cm found on each transect were
collected and recorded in terms of count and weight. A total of 52,770 items with
527267.97g weight falling in 41 debris categories and nine major groups were collected
with a mean abundance of 837.62+286.15 items/50m and 8369.30+1561.64 g/50m.
Mean abundance of marine litter recorded in Juhu beach during the study period on
count and weight basis were 1698 + 838.29 items/ 50m and 11800=+ 4470.03 g/50m.
Whereas, it was 407.43+28.19 items/50m and 6653.75+665.50 g/50m respectively
in Aksa beach. The highest abundance of marine litter by count and weight with low
diversity and evenness was in Juhu beach in October (Fig. 1, 2). There was no significant
spatiotemporal variation in abundance of litter (count and weight wise) between the
beaches (Fig. 3a, b). The categorization of litter proved that plastic was predominant
with an average abundance of 618+271.82 items/50m and 2616.77= 989.19 g/50m
which emphasizes the high risk to marine organisms due to possible ingestion and
entanglement. The highest quantity of plastic was in Juhu beach compared to Aksa.
The Clean Coast Index (CCl) classified Juhu as a “'Dirty” beach with CCl 12.85 and
Aksa as a “Clean” beach with CCl 3.88. General based sources contribute more to
the marine litter in Juhu (71.98%) and Aksa (56.24%) beach. The major contributing
factors for the litter abundance were beach usage for activities such as recreational,
religious and deposition from the sea. The data gathered through this study can be
used in removal efforts of litter from the marine environment and in identification of
hotspots for particular type of litter within the areas studied.
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Fig. 1. Marine litter abundance by number of items in Juhu and Aksa beach during the study period

Fig. 2. Marine litter abundance by weight in Juhu and Aksa beach during the study period
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Fig. 3. Abundance of marine litter: (a) Monthly variation by number and weight; (b) Beach-wise
variation by number and weight
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