


The Sixth International Marine Debris Conference (6IMDC) was co-hosted by the National Oceanic
and Atmospheric Administration (NOAA) and the United Nations Environment (UN Environment) in
San Diego, California, United States of America. The five day conference occurred during March 12,
2018 — March 16, 2018.

The 6IMDC showcased 74 technical sessions and a poster night. Topics ranged over ten tracks
including: Monitoring & Citizen Science; Research & Microplastics/Microfibers; Prevention; Private
Sector Collaboration, Technology & Innovation; Education & Communication; Implementing Effective
Law, Regulations & Policy; Removal; Single-Use Product Policies, Regulations & Laws; Derelict
Fishing Gear; and Innovative Case Studies From Around the World. These sessions allowed for over
400 oral presentations from around the world to be shared throughout the week, as well as 170
posters. The following content contains the original abstract submissions from the 6IMDC oral and
poster presenters.
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“A Permitted Crab Fishing Gear Recovery Program; Fisherman Working To
Remove Marine Debris”

Dan L. Ayres, Washington Department of Fish and Wildlife
Heather Reed, Washington Department of Fish and Wildlife
Kyle Antonelis, Natural Resources Consultants, Inc.

ABSTRACT
The Washington coastal commercial Dungeness crab fishery, with 223 limited entry license holders,
occurs in coastal waters extending approximately 140 miles from the US/Canada border to the
Washington/Oregon border. Fishing occurs from the shallow near shore waters out 10 miles or to a
depth of approximately 80 fathoms. The fishery is state’s largest coastal commercial fishery producing
ex-vessel income up to $50 M (US).

The accumulation of marine debris caused by the loss of fishing gear - crab pots, lines and buoys is a
long term issue for this fishery. The major causes are poor weather, strong currents, and buoy lines
cut-off by vessel propellers. Gear loss during some seasons and in some areas can be significant.

In an effort to reduce marine debris without major expense to the agency, the Washington Department
of Fish and Wildlife (WDFW) developed the Permitted Stray and Abandoned Gear Recovery Program.
This program issues permits to licensed state commercial crab fishers to recover and retain any crab
gear (pots and lines) remaining in the ocean following the close of the commercial fishing season.

Acting on a request from WDFW and representatives of the Dungeness crab fishing industry, the
Washington State Legislature modified long-standing lost property statutes to allow for the legal
retention of recovered gear. This has proven to provide sufficient incentive for fishers to participate in
the program. With their first-hand knowledge of where to find lost gear and how best to recover it,
Washington’s commercial Dungeness crab fishers have made this program a successful tool in
reducing lost and derelict crab gear along the Washington coast.

This program, first implemented in 2009 was the first of its kind and since has been used by Oregon,
California and some Washington coastal tribes as a model to



“Derelict Crab Trap Removal from BC's North Coast - building on the steps of
the commercial industry's long standing practices”

Joan Drinkwin, Natural Resource Consultants
Kyle Antonelis, Natural Resource Consultants
Dan Edwards, Area A Crab Association

ABSTRACT

The Area A crab fleet of British Columbia's north coast have been quietly setting the bar high for
fisheries monitoring and gear tracking for over a decade. In the early 2000s, the Area A fleet pushed
for, and paid for, the first electronic monitoring systems in BC's crab fishery complete with video
cameras and gear tracking technology. These systems not only allowed the fleet to eliminate issues of
gear theft and tampering, it also provided harvesters and fisheries managers a way to monitor fleet and
vessel trap allocations, soak times and location. Along with this EM technology, the Area A crab fleet
has also been running a charter each spring in which commercial vessels and crews are hired and
trained to collected data on crab moult timing so that their fishery closes when the male crab are most
vulnerable and does not reopen until they are safe and marketable. During this yearly fishery closure
the charter vessel does 1-5 days of gear clean-up throughout their fishing grounds using data points
on lost or abandoned gear collected by skippers or by the EM systems.

In May 2017, building on the monitoring and charter operations long established by the Area A crab
fleet, a derelict gear removal day was organized in one part of Area A, Mcintyre Bay chosen since it is
also an area with considerable use by the Haida Nation for Food, Social and Ceremonial harvesting
and use by other recreational and commercial fisheries. The gear removal day was a success with two
vessels and crews participating along with staff from WAP, NRC and the Department of Fisheries and
Oceans Canada (DFO). The success of this one-day removal and the long standing success of the
Area A charter and EM programs are due to the local knowledge and involvement of the Area A crab
harvesters.



“Fishermen-informed and led lost, abandoned and discarded fishing gear
location and retrieval in California”

Kirsten Gilardi, Karen C. Drayer Wildlife Health Center
Jennifer Renzullo, Karen C. Drayer Wildlife Health Center

ABSTRACT

The California Lost Fishing Gear Recovery Project has been conducting lost, abandoned and discarded
(lost) fishing gear recovery in partnership with commercial fishermen since 2006. To date, the Project
has retrieved more than 100 tons of lost nets, pots, traps and fishing-related debris, the majority of it
found and removed by fishermen. In Southern California, commercial urchin harvesters have been
contracted for all in-water (SCUBA) gear retrieval work, and their underwater knowledge of lost gear
“hotspots”, as well as information shared with them by other commercial fishermen, has driven site-
selection for the majority of gear retrieval. The project has also implemented an innovative partnership
with commercial Dungeness crab fishermen in Northern and Central California (with the Humboldt
Fishermen’s Marketing Association in Eureka and the Commercial Fishermen’s Association of Bodega
Bay) in which the associations are running gear recovery themselves, recovering lost gear their
members have located and reported. As well, these fishermen are testing a financially sustainable
model developed by our Project, wherein the associations pay member fishermen to collect gear and
then “profit” through sales of retrieved gear back to the original owner, putting these funds in escrow to
support future gear retrieval. As a result, Dungeness crab fishermen have collected more than 1,500
lost and abandoned Dungeness traps. The knowledge and practical experience of commercial
fishermen has been the single-most critical key to the success of the Project since its inception.



“Newly Lost Net Reporting, Response, and Retrieval Program for Washington
State's Salish Sea, USA”

Jason Morgan, Northwest Straits Foundation
Joan Drinkwin, Natural Resources Consultants
Kyle Antonelis, Natural Resources Consultants

ABSTRACT

Washington State’s Salish Sea (WASS USA) boasts a strong history of salmon fishing and still supports
hundreds of commercial salmon gilinet and purse seine fishers. Most of these fishers are from the many
native tribes residing in the region, who have treaty rights to half of the harvestable salmon in the area.
The other harvestable half is divided between non-tribal commercial and recreational salmon fishers.
The history of salmon fishing had left a legacy of lost gillnets and, to a lesser extent, purse seine nets,
throughout the WASS, but concentrated in the northern rocky areas of the San Juan archipelago. The
Northwest Straits Initiative (NWSI) began removing derelict fishing gear from shallow sub-tidal waters
of WASS in 2002. As of December 2015, the NWSI removed more than 5,600 pieces of derelict gillnets
from WASS. This large-scale removal operation took over twelve years.

While reporting of lost nets has been encouraged for many years, in 2012 the NWSI launched the
Reporting, Response and Retrieval Program. Managed in partnership with Puget Sound Tribes and the
Washington Department of Fish and Wildlife, this no-fault, no-penalty program includes a robust
reporting system, and a rapid response and retrieval process designed to ensure that newly lost nets
are located and removed before they become derelict and cause unintended harm.

The RRR program was started with funding from the National Estuary Program and has been sustained
by funding from a variety of grants. Since the program’s inception in 2012 through February 2017, the
NWSI has responded to 103 reports. Reporting from citizens still predominates but reports from fishers
has slowly increased. A marketing-style campaign was launched in 2017 to increase reporting from
fishers. Response and retrieval are coordinated by a private sector consulting firm.



“The Texas Abandoned Crab Trap Removal Program”

Zachary Thomas, Texas Parks and Wildlife Department

ABSTRACT

Lost or abandoned, fishing gear represents around 10% of marine debris, and while there is always
some fishing gear that is inevitably lost in any fishery, an effective clean-up program should include a
systematic process to locate and regularly remove nets, traps, and other fishing gear as efficiently as
possible. In Texas, abandoned or lost crab traps have been identified as a significant source of mortality
for a variety of recreationally and commercially important non-target species. Additionally, these traps
can have negative impacts on habitat, create navigation hazards, and become a source of visual
pollution. The Texas Abandoned Crab Trap Removal Program was created in 2001 with the passing of
Senate Bill 1410 during the 77th Texas Legislative session giving the Texas Parks and Wildlife
Department (TPWD) the authority to create a community-based program to systematically remove
abandoned or lost crab traps during a 10-day crabbing seasonal closure. Consequently, in February
2002, TPWD planned and facilitated the first ever Texas Abandoned Crab Trap Removal Program
clean-up along the Gulf Coast in Texas. Since that time, for more than fifteen years, countless numbers
of Texans have spent time on the water searching the bays for abandoned crab traps that have been
left to foul shrimpers’ nets, snag anglers’ lines, “ghost fish,” and create unpleasant views. To date, over
3,000 volunteers have removed over 34,000 crab traps using over 1,000 vessels coast-wide. This
presentation will showcase program overviews, program highlights, measures of success, and lessons
learned in its fifteen years of existence.



“Building evidence for the health impacts of lost, abandoned and discarded
fishing gear on marine wildlife”

Kirsten Gilardi, Karen C. Drayer Wildlife Health Center
Kristen MacDonald, School of Veterinary Medicine

ABSTRACT

Marine wildlife morbidity and mortality caused by fishing gear entanglement and ingestion is surprisingly
poorly documented in the scientific literature. What data exist have largely been the result of larger
studies evaluating impacts of fisheries or other threats to conservation of marine species, with just a
handful of clinical case reports on individual injured animals hinting at the potential scale of this problem.
We suspect that the impact of lost, abandoned and discarded fishing gear on marine wildlife is vastly
under-reported, largely because the majority of data exist in the unpublished records of wildlife
rehabilitation organizations. This is likely particularly true of data on fishing gear ingestion, as such data
are collected primarily by wildlife rehabilitation organizations with access to diagnostic imaging
equipment and surgery. Previously, in order to better understand the scale of the problem of fishing
gear-related injuries in California marine wildlife, we systematically reviewed medical records held by
wildlife rehabilitation organizations on admissions of select marine birds and mammals for fishing gear
entanglement and ingestion injuries over multiple years, and determined that more than 10% of animals
admitted for care were presenting with fishing-gear related morbidities. Utilizing similar methods for
data retrieval and analyses, the Global Ghost Gear Initiative’s Build Evidence Working Group is how
compiling data from unpublished records at wildlife rehabilitation organizations around the world to
compile a comprehensive global database on fishing gear ingestion by marine wildlife that will enable
an epidemiologic evaluation of the scale at which fishing gear ingestion impacts the health of marine
wildlife.



“Documenting Species Impacts From Entanglement in Derelict Fishing Nets in
the U.S. Salish Sea”

Joan Drinkwin, Natural Resources Consultants, Inc.
Kyle Antonelis, Natural Resources Consultants, Inc.
Tom Good, National Oceanic and Atmospheric Administration
Paul Rudell, Natural Resources Consultants, Inc.
Michael Etnier, Applied Osteology
Jason Morgan, Northwest Straits Marine Conservation Foundation
Anne Elz, National Oceanic and Atmospheric Administration

ABSTRACT
As early as the 1970s, researchers and managers were documenting negative impacts of lost
commercial fishing nets in the Washington State region of the Salish Sea. After decades of salmon
fishing, over 6,000 pieces of fishing nets may have been lost there. Since 2002, a concerted effort has
removed lost nets and net remnants and quantified their negative impacts on species and habitats.
Through 2016, 5,784 lost fishing nets and net remnants have been removed from U.S. Salish Sea
waters to a depth of 100 feet.

The removal protocols established for retrieval activities include rigorous scientific data collection. All
animals found entangled in retrieved nets were identified to the lowest possible taxon via onboard
observation, laboratory identification of bones and carcasses, or DNA analysis. All data is stored in a
publicly available online database.

Tens of thousands of animals were found entangled in retrieved nets. For birds, 1,103 individuals,
representing 18 species, were documented. For fish, 5,709 individuals (3,493 dead/2,216 alive),
representing over 50 species, were documented. For marine mammals, 71 individuals, representing
four species, were documented. Many species of invertebrates were also found mortally entangled in
retrieved nets, including 5,392 dead Dungeness crab (Cancer magister), a species of economic value
to the regional fisheries economy.

Documenting these impacts has proved invaluable to engaging fisheries managers and political
leaders in finding solutions to the problem of lost fishing nets in both the U.S and Canadian waters of
the Salish Sea. Armed with scientifically defensible data, proponents for solutions have been successful
at funding large-scale net retrieval operations as well as developing a rapid response program designed
to retrieve newly lost nets reported by fishers.



“Don’t assume it is all trash: accurate gear type characterization is critical for
entanglement mitigation”

Regina Asmutis-Silvia, whales.org
Susan Barco, Virginia Aquarium and Marine Science Center
Allison Henry, NOAA Northeast Fisheries Science Center
Laura Ludwig, Center for Coastal Studies
Amy Knowlton, New England Aquarium
Scott Landry, Center for Coastal Studies
David Mattila, International Whaling Commission
Michael Moore, Woods Hole Oceanographic Institution
Jooke Robbins, Center for Coastal Studies
Julie van der Hoop, Woods Hole Oceanographic Institution

ABSTRACT

Entanglement is a significant conservation and welfare issue which is limiting the recovery of a number
of marine species, including marine mammals. It is therefore important to reliably identify the causes of
these events, including the nature of the entangling gear in order to reduce or prevent them in the
future. A recently published review of marine debris assessed 76 publications and attributed a total of
1805 cases of cetacean entanglements in “ghost gear”, of which 78% (n=1413) were extracted from 13
peer reviewed publications. We examined the 13 publications cited in the review and found that the
specific gear type or status of gear involved in the reported events was rarely mentioned beyond the
fact that it was fishing related. This is likely due to the fact that determinations of debris as the entangling
material are very difficult. In fact, in reviewing 10 years of large whale entanglement records for the
U.S., the authors of another study reported that Hawaii was the only region in which any entangling
gear was positively identified as ghost gear. We believe that the assumption that entangling gear is
marine debris unless otherwise stated is dangerous because it could impact efforts to modify or restrict
risk-prone fishing in key marine mammal habitats. Entanglement in actively fished gear poses a very
real threat, and claims that only lost or abandoned fishing gear is responsible for entanglements can
undermine conservation efforts.



“Harnessing the power of citizen science to build evidence for sustainable
solutions: Dive Against Debris®, a case study”

Hannah Pragnell-Raasch, Project AWARE

ABSTRACT
Building evidence is an essential component for finding sustainable solutions not only to address the
global ghost gear issue but also the marine debris issue more broadly.

Through Project AWARE®’s global marine debris survey, Dive Against Debris®, citizen scuba divers
are empowered in the removal and reporting of marine debris items encountered at dive sites across
the globe. Critical quantitative evidence is yielded regarding the types and quantities of marine debris
items found underwater on the seafloor, including abandoned, lost or otherwise discarded fishing gear
(ALDFG). Additionally, information concerning the impacts marine debris has on marine life is captured
including entanglement, injury and death. Debris-free sites are also recorded.

Through the Global Ghost Gear Initiative's Building Evidence Working Group, Project AWARE has
contributed the global Dive Against Debris dataset supporting the development of the centralised global
ghost gear database. This data has helped inform where ALDFG has and has not been recorded at
various dive sites across the globe. The geographic scope and diversity of the Dive Against Debris
dataset provides unique insights to the global ghost gear issue. Additionally, the data generated through
Dive Against Debris provides one of just a few sources of absence data to inform where ghost gear has
not been found. This is an essential component for identifying true ghost gear hotspots where
management efforts should be prioritised.

In this presentation we demonstrate the way in which a citizen science program, Dive Against Debris,
whilst being more broadly marine debris focused, is invaluable in building evidence for sustainable
solutions to the global ghost gear issue.



“How building evidence on ghost gear drives advocacy efforts to implement the
sustainable development agenda and catalyses sustainable solutions at scale.”

Ingrid Giskes, Global Ghost Gear Initiative - Chair of Steering Group

ABSTRACT

In 2014, World Animal Protection (WAP) launched its Sea Change Campaign with the Fishing’s
Phantom Menace report highlighting that cross-sectoral global collaboration was a necessary approach
to combat ghost gear. In 2015, WAP launched the Global Ghost Gear Initiative (GGGI), bringing
together a critical group of stakeholders and experts on this topic. The GGGI addresses sea-based
sources of marine debris, specifically ALDFG, and contributes to the delivery of the first target (14.1)
under Sustainable Development Goal 14, calling for a significant reduction in marine debris of all kinds
by 2025.

From the start of our campaign and the GGGI, we have understood that at the heart of facilitating buy-
in, engagement and formulating effective solutions — whether prevention, mitigation or cure-based — is
the need to understand the problem. Sharing data, intelligence and resources to understand global
abundance, causes, impacts and trends has been critical to develop a successful pathway to change,
as well as galvanise action and interest from the international community.

In my presentation, | will highlight the pathway to the decision to work on the issue of ghost gear and
how evidence has played a key 