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1.0 Introduction
Sea turtles are extremely long lived and have late maturation and as such are under
huge pressure from anthropogenic sources, with all seven species listed on the IUCN
Red List and Appendix I of CITES. Conservation plans have historically focussed
primarily on nesting beaches, despite the fact that turtles spend just a tiny fraction of
their lives on land. Incidental capture at sea is arguably the greatest threat faced by
individual sea turtles. However, the at-sea threats from mechanised fisheries can not
simply be halted. Livelihoods of fisher communities need to be taken into account, and a
balance between conservation, fisheries sustainability and fisher livelihoods to be
sought. Turtle excluder devices (TEDs) impart huge benefits to turtle conservation by
excluding turtles from fishing nets, but not at the exclusion of catches. May parts of the
world have seen turtle bycatch decrease by 97% in trawl fishing fleets since adopting
TED technology.

Recent studies by the Marine Research Foundation indicate that some 2000-3000 sea
turtles a year are lost to shrimp trawl fisheries (Pilcher et al. 2007) in Sabah. Worldwide,
trawl fisheries are considered the number one threat to turtles at sea (NRC 1990). Sea
turtles are integral components of marine ecosystems, and provide valuable eco-tourism
related services ranked in the millions of Ringgit in Sabah. While the ongoing protection
of critical nesting beaches (such as through the work carried out by Sabah Parks) is a
necessity, these efforts will be inadequate to save the species unless complementary
protection is afforded the at-sea life stages of turtles, which account for over 99.9% of
the turtles’ lifetime. MRF is convinced that the reduction of bycatch of marine turtles is a
critical step in ensuring the survival of marine turtles in Sabah waters, and indeed
beyond.
During the project, a common question related to the value of sea turtles and the value
of protecting a single species. Sea turtles play an extremely important ecological role,
and have a wide range across the earth. They occur in oceanic and neritic habitats from
the tropics to subarctic waters and venture onto terrestrial habitats to nest. Throughout
this range, sea turtles serve as substrate and transport for a diverse array of epibionts.
Loggerhead turtles nesting in Georgia, USA, had 100 species of epibionts from 13 phyla
(Frick et al. 1998). Furthermore, sea turtles can transfer substantial quantities of
nutrients and energy from nutrient-rich foraging grounds to nutrient-poor nesting
beaches. Less than one third of the energy and nitrogen contained in eggs deposited by
loggerheads in Melbourne Beach, FL, returned to the ocean in the form of hatchlings
(Bouchard & Bjorndal 2000). Sea turtles are also extremely important as consumers:
They can have major effects on nutrient cycling and community structure in their
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foraging habitats. This is particularly true for green turtles which graze seagrass beds.
Green turtles establish and maintain grazing plots in pastures of the seagrass T.
testudinum by continually recropping areas that they have earlier grazed, which greatly
increases the speed of nutrient recycling by shortening the amount of time required for
normal decomposition (Thayer et al. 1982). This maintenance of seagrass beds is
extremely important as they are vital for primary production. Seagrasses are ranked
among the highest primary producers of any natural biotic community and their primary
production is estimated to be 1012g dry weight/m2/year (Duarte & Chiscano 1999).
Furthermore, seagrass beds are extremely important as acting as nursery grounds,
providing juvenile invertebrate and fish species with nutrients as well as protection from
predators (Heck et al. 2003). Without this cropping, seagrass will tend to grow upwards,
instead of outwards through deposition of faeces. The importance of sea turtles in this
respect cannot be underestimated as one of few animals, which keep check on
seagrass beds.
Sea turtles are not only important in an ecological sense but have become extremely
important in terms of revenue from tourism. Non-consumptive wildlife-oriented recreation
has exploded over the last two decades and turtles play a large part in this. In Malaysia
there is not a single tourism poster or pamphlet or video which does not feature sea
turtles. They are viewed as a majestic and magnificent creature, and now control
significant amounts of tourism revenue, in a number of different ways. The Turtle Island
Park off the coast of Sabah is a huge hatchery operation, which receives large numbers
of green and hawksbill turtles that lay eggs all year round. This is a major draw for
tourists who can pay to spend a night on the island and watch a turtle lay its eggs as
well as release hatchlings into the wild. Space on the island is limited to 50 people a
night and the cost is in excess of USD350 per person, which provides significant
amounts of revenue to the Park. Turtles also attract divers and dive tourism has also
expanded rapidly over the past two decades. Premium diving locations, which are often
only considered as such if they host macrofauna such as turtles, are able to charge
large amounts for commercial diving (van Treeck & Schuhmacher 1999). Wildlife tourism
generates a lot of capital and provides a large amount of jobs and tourism involving
turtles is no exception to this.
Over and above the value of turtles, MRF is also concerned about the livelihoods of the
thousands of fishermen who ply their trade in Sabah waters, and developed this project
to address both fisher livelihoods and turtle conservation simultaneously. This project is
introducing Turtle Excluder Devices (TEDs; Figure 1) as a means to more sustainable
fishing in Sabah. The current project builds on the results of Phase I in 2007 and 2008
implemented in Sandakan, by expanding the project to Kudat, and upscaling the project
to involve the Federal Department of Fisheries. This current project phase also benefits
from the recent production of an educational video in July 2009 on how TEDs work
underwater in Sabah, and a site visit developed by MRF to take Malaysian fishers and
Fishery Department personnel to the US, to work alongside US fishers and regulatory
agency personnel.
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Figure 1. Schematic of a Turtle Exclude Device TED grid.

The TED was a simple contraption invented in Georgia in the early 1970s by a
fisherman named Sinkey Boone and after several modifications, today consists of a
metal grid before the cod end of the net with bars spaced no more than 10cm apart.
Beneath the grid is a flap which opens up and allows for escape back into the ocean of
large objects when pressure is applied. TEDs allow animals smaller than the width of the
bars to pass through and enter the cod end (the catch). Those that are too big, i.e.
turtles, are not able to pass through and instead push their way out through the escape
flap back into the open ocean (the bycatch and trash). TEDs were drafted in to U.S.
Legislation in 1987, requiring all shrimp vessels twenty-five feet or over operating in the
Gulf of Mexico and the Atlantic Ocean off the south-eastern United States to use TEDs
in their nets in offshore waters at certain times of the year to reduce the incidental catch
and mortality of endangered and threatened sea turtles in shrimp trawls (Yaninek 1995).
In 1989 the US Government passed Section 609
of the US Public Law 101-162 restricting the
import of shrimp to countries with shrimp fisheries
that did not have an adverse impact on sea
turtles. Initially, this embargo was introduced to
protect local sea turtle populations and applied
only to countries in South America and the
Caribbean Sea. In 1996 the embargo was
extended to include all countries worldwide that
export shrimp to the US. In effect this embargo
meant that the USA would not import shrimp from
any country that did not have in place a sea turtle
protection
programme
of
comparable
effectiveness to the US TED programme. This
programme also needed to be supported by
appropriate regulations governing TED design,
rigging and operation in each country. An effective
monitoring enforcement program was also needed
so that evidence that fishermen were using these
devices could be provided (Eayrs 2007). This
move catalysed TED compliance and now around
5

40 countries are able to export shrimp to the USA (NOAA 2010). Turtle bycatch has
dropped dramatically in the US, where before TEDs were mandatory it was thought up
to 100,000 turtles were being caught in nets every year (Moore et al. 2009). TEDs are
claimed to have reduced turtle bycatch by 97% (Watson 1981) but it has taken nearly
two decades to perfect the design (Moore et al. 2009).
This project was conducted in partnership with the Sabah Department of Fisheries, and
provides the data and experience upon which the Government may base fishery practice
controls (such as mandatory use of TEDs at some point in the future) to conserve
marine turtles and develop more sustainable fisheries, be it through the use of excluder
devices, or possibly seasonal and/or temporal closures. MRF’s work on the introduction
of Turtle Excluder Devices (TEDs) in Sabah has been ongoing now for more than three
years through this joint project, primarily dealing with awareness and pilot trials, funded
by GEF/SGP Malaysia (2007-2008, present) and by CI-Philippines (2009), with technical
support and matching funding from the US National Marine Fisheries Service ( 2007 to
present). This work has received wide attention both locally and overseas, and is the
focus of ongoing trial and expansion efforts.

2.0 Project Implementation
The project works in close consultation with the local fishing communities and provides
the foundations of sustainable fisheries in Sabah through the use of TEDs. The project
also empowers the local fisher community
to design, modify and install TEDs on
shrimp trawlers of Sabah, and to test their
efficacy under a suite of conditions. MRF
has built a substantial rapport with local
fishers and boat owners in Sandakan and
Kudat, and in general amongst the fishery
community in Sabah, as well as the
fisheries development agency, fishery
cooperatives and the Sabah Fisheries
Department, and has used the personal
connections to facilitate project activities.
It was envisioned that the fishers who participated in the project would become local
advocates for use of TEDs in Sabah fisheries, and even beyond, and enlist the
participation of their fellow fishers over time. Because of this, MRF placed great
importance on the development and maintenance of these relationships and invested a
substantial amount of time in the ports and their ancillary sites. Phase II of this project
was designed to be implemented through four key activities:
1.
Project Start-Up. This project component involved liaisons with local
fishery cooperatives in Sandakan and with the Sabah Fisheries Department, and
hiring of a local project coordinator.
2.
TEDs Workshop. The second activity involved a workshop to introduce
the TEDs at a broader Sabah level, and install them on local vessels and the
construction of additional units for the at-sea trials, and the development of the
observer programme (selection of observers and training in use of GPS,
reporting, data standardisation, and turtle release procedures).
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3.
Sea Trials. The third activity of the project involved the fishery
representatives as they implemented the at-sea trials with research design and
protocols guidance from the Marine Research Foundation.
4.
Data Analysis. The fourth and last activity involved joint analysis of the
trial results, particularly catch loss and bycatch data, and reporting and
development of potential future plans of action regarding TEDs in the two Sabah
trawler fleets.
This final report covers the entire project period between January 2010 and December
2010. Due to circumstances beyond our control, we were unable to continue the trials in
Sandakan, as a number of market forces and other commercial priorities kept fishers
from wanting to try something new (see Section 4.1). However, we doubled up the trials
in Kudat to make up for the loss of as-sea time in Sandakan, while continuing to liaise
with our Sandakan colleagues and friends, and keeping them abreast of project
developments. The other major variation to our project involved the further development
of the TED video based on fisher feedback: fishers wanted to be able to see what was
happening with the nets on a day-to-day basis, and so we requested for a variation in
the budget to reinvest the funds for the video enhancement to purchase miniature
underwater video cameras which would be easily downloaded and presented as short
video clips to fishers. These video clips became possibly the largest selling point in our
efforts to introduce TEDs, and by far were a major component of the latter trials in Kudat
(see Section 4.2.4). The novel approach to monitoring TED and net performance have
even been taken up by our own advisors at NOAA NMFS in the US, who admired the
video quality and simplicity of the design, and who are currently using them in their own
operations. Irrespective of this variation, we managed to use matching funds to enhance
the TEDs video so that it is now available in three languages (English, Bahasa and
Cantonese) through a simple screen selection, making it more widely understood
amongst the fisher community (see Section 4.3).

3.0 Matching Funds
MRF has secured a USD 20,000 grant from Save our Seas Foundation to complement
funding provided through this GEF/SGP finance allocation. These funds were deposited
in the MRF account in May 2010. MRF will use a substantial portion of the funds to
cover participation for outstation fishers
and Fishery Department personnel at the
Workshop in September 2010. More
recently, the Save our Seas Foundation
have renewed their commitment to TEDs
in Malaysia through the commitment of a
second USD 20,000 grant, matched by a
USD 10,000 grant from the Mohammed
bin Zayed Species Conservation Fund.
MRF was also able to secure a USD
39,000 grant to support a learning site
visit by the PI to the US to further his
experience with TED manufacture and design, and to run an additional workshop in
peninsular Malaysia on TEDs. Finally, the Malaysia TEDs project has received a USD
35,000 grant from the NOAA Pacific Islands Regional Office to support a site visit to the
US facilities and officials by the Director General of Fisheries (Dato’ Ahmed Sabki) along
7

with the Sabah Fisheries Department Director (Rayner Stuel Galid) and MRF staff.
Overall then, the USD 50,000 grant by GEF/SGP Malaysia has complemented by
roughly a 1:2.5 match raised by MRF though alternate donors. We are grateful to
GEF/SGP Malaysia for the seed funding which has enabled us to develop this
programme.
MRF will continue to build on these matching funding initiatives to increase the value of
the GEF/SGP grant, and to justify applying in the future for a medium-sized GEF grant
from the Malaysia UN office.

4.0 Project Implementation Report
4.1 Sandakan
While Sandakan was the location for the start-up phase of this project, and at-sea trials
were ongoing during January and February 2010 with vessels typical shrimp trawlers
belonging to Hai Leng Enterprise Sdn. Bhd., these activities have not recommenced due
to a number of indirectly-related but important events:
•
A ban on exports of fishery products to the EU was imposed on Malaysian
fishers recently based on health assessments.
•
The Malaysian shrimp fishers and exporters have no access to US
markets due to the TED ban.
•
This has left Japan as the only major export market, which is now in a
position to dictate (less-favourable) trading terms for Malaysian fishers and
exporters.
•
Recent re-evaluations by the EU have not reinstated licences to export,
and thus the export markets have stagnated, leaving many fishers supplying only
local markets.
•
A number of licensed boats have ceased to operate, and a number of
businesses are finding the day-to-day struggle of staying in business challenging
to the point that considerations of TED trials has taken a back seat.
Vessels SN-2511/F, SN-2475F, SN-2477F, SN-5314F and SN-6266/F, all fifty eight foot
typical shrimp trawlers belonging to Hai Leng Enterprise Sdn. Bhd. were involved in
trials in which we switched the configuration of the TED opening to the bottom of the net
(all of the previous trials the opening had been at the top) and reduced the number of
floats to allow a lower net position in the water. Unfortunately we were unable to provide
observers for these trials as none were available in the earlier months. Because of this
we have not factored in the results of the trials into the overall results, other than to note
the complexity of introducing the technology amongst fishers who are reluctant to
change. Hai Leng enterprise was extremely generous and understanding in sharing with
MRF the actual costings for the trips and thus we were able to look at the financial
implications of TED implementation – notwithstanding the costs of the units themselves.
The trials were unfortunately not as encouraging as we had hoped, but there are a
number of reasons why the results were so. The TED-equipped vessel consistently
returned only 50% of the catches of other boats, and the company were not pleased with
the results. There are a few outside factors which we believe lead to the decreased
catches, including illicit at-sea trading and changes in fishing location during the short
trials, and we hope to repeat these with observers on board at a future date.
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MRF continued to maintain contact with Chua Yau Tsen at Hai Leng Enterprise and he
indicated he was tentatively willing to try the process again, this time using MRF’s new
video systems to document TED and net behaviour. N. Pilcher travelled to Sandakan
again in August 2010 to follow up with Chua on trials, and we had hoped trials would
recommence towards the end of the season, but this did not materialise. MRF will
continue to liaise with Sandakan fishers and hopefully not lose entirely the momentum
which was built up by the programme in the first place.

4.2 Kudat
4.2.1 Community Engagement
Fisher representatives Johnny Wong and Desmond Chiang were instrumental in helping
MRF coordinate with key fishermen, and also in introducing us to boat captains and
crews. Johnny and Desmond participated in the US site visit and since that time have
been extremely supportive of TED trials in Kudat.
MRF also worked hard to develop and maintain contacts in the fishing industry to
expand the TED implementation process. Key contacts and interested fishers in Kudat
include Johnny Wong, Desmond Chiang, Voon Tien Yin and Voon Tien Yian (brothers),
Ng Kin Wah, Ho Ngyuk Thien, Lu Tong Chen, Cheong Chee Shun, and Mr. Phan. These
contacts have all been nurtured through a number of site visits by MRF staff, so that
MRF could expand the number of vessels and interested captains and crew involved in
the TED process.
Initial discussions on the TED project were held in Kota Kinabalu in January 2010 with
Johnny and a training workshop / dialogue session was planned for February / March
2010 to coincide with a planned visit from the US National Marine Fisheries Service
(NMFS) personnel. MRF has worked with the US NMFS since 2007 to provide
professional development help for the TEDs programme, and this support has been
continued into 2010 with site visits to Malaysia (reported here) and a visit for N. Pilcher
to the US in June 2010for additional training.
In early May MRF arranged a dialogue session with fishers as well as a demonstration
trial for which the GEF/SGP Malaysia Representative was present. At this time the boat
was not outfitted with a TED, but provided valuable non-TED data for the data
comparisons, and provided an indication of the types of bycatch and trash associated
with trawling in Sabah. Coconuts, logs, construction debris, domestic waste and others
are routinely dragged up in Sabah trawls. Each of these adds to the weight of the net,
creating additional drag and increasing fuel consumption, along with increased sorting
times for the crews which decrease actual fishing times. All of these factors are used in
our explanations as to the benefits of TEDs over and above exclusion of sea turtles.
MRF arranged a further dialogue with fishers in July, and again another in August during
which many of these issues were once again raised. In between these (more formal)
discussions, MRF staff held regular meetings with fishers in the coffee shops by the
landing docks. The larger gatherings were typically conducted over a dinner during
which we screened the TED video, the results of the underwater filming, and discussed
various aspects of the project. During the August meeting much of the discussion
revolved around the issue of compensation: MRF had budgeted for and offered to
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compensate fishers for loss of catch, but an exact formula to which all fishers could
agree was proving complex. In brief, MRF offered to determine an ‘average daily catch’
and from that determine if the monthly total catches exceeded or were lower than this.
Fishers argued that month to month catch averages could vary substantially, and thus
comparing August, to, say, July, might not be appropriate (incidentally MRF uses this
same argument to highlight how decreases in catches can not solely be attributed to the
installation of TEDs). During subsequent follow-up meetings and discussions we settled
on a simple formula: Boat crews employed a TED-equipped net and a non TEDequipped net on alternate days. This was logistically possible as the nets are attached to
the otter boars in just four places by way of stainless steel shackles. Vessel 309, which
worked closely with MRF, found this practice easy and acceptable. Fishers routinely
switched nets when one was damaged, so the practice was not new or labourprohibitive. Trials in September and November / December followed this format, from
which the catches on TED and non-TED days were compared.

4.2.2 Training Workshop and Community Dialogue – Kudat
MRF arranged for a workshop to introduce a larger number of Kudat fishers to the TED
technology, and involved members from WWF Kudat office and the Fisheries
department. The meetings were facilitated by Johnny Wong, Secretary of the Kudat
Fishery Association. Johnny and Desmond Chiang were
gracious hosts during the event, and arranged for boats
from their company (Fook Soon Seafood Products Sdn.
Bhd.) and one additional company to participate in the
demonstration trials.
MRF was able to arrange for the support and input by the
US specialists once more for this workshop and trials
event, and a team consisting of Robert Hoffman
(Biologist) and Nick Hopkins (Gear Specialist) from the
National Marine Fisheries Service (NMFS) and James
Hogan III from the Department of State’s (DOS) Office of
Marine Conservation travelled to Kota Kinabalu and Kudat
from February 20 to 26, 2010. Nick Hopkins had worked
with MRF and the Malaysia TEDs project in 2007 as one
of the trainers in Sandakan, and knew Johnny and
Desmond from the US site visit.
On Feb 23 we met with the Director of the Sabah Fisheries Department, and then
travelled to Kudat to run the short workshop and dialogue session with fishers, and
demonstration trials at sea. Onboard shrimp vessel SN 309/F we installed a TED on the
back deck, while shrimp vessel SN 1318/F operated without a TED. At-sea trials were
clearly demonstrative of equal catches but substantially lower amounts of debris in the
TED-equipped vessel. A second fishermen from another company was with us on the
trip, and his sceptical comments as the TED was deployed reflected many of the
impressions local fishers had at first: that the TED would allow catch to escape and that
no large fish would be caught. However, after the first tow he turned to us and asked if
he could have the spare TED we had brought along, and this is now installed on his
boat. He was a convert after just one demonstration tow.
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Visits to the fish market and the fishing
docks revealed that very few fish of a size
that would not enter a TED grid were
being caught – indeed much of the area
has been extensively fished for decades,
so we believe it is only a matter of time
before fishers accept that TEDs will not
negatively impact their livelihoods. As the
fishery becomes TED-compliant, the
potential to reopen the direct trade with
the US becomes more of a possibility,
thus
providing
additional
incomegeneration potential to the local fishers. Of course, having complete buy-in from fishers
on this aspect is still in its infancy. The scepticism raised over the use of TEDs ranges
from ‘the flap will open and all the fish will swim out’ to ‘large fish will not be able to enter
the net’ to ‘the flap will be stuck in the open position and we will lose catch’. MRF’s
understands that these are common misconceptions in the start-up phase of the process
and will continue to seek ways to address these. One option which involved the use of
underwater video during actual fishing operations was later used to highlight how nets
actually fish and how TEDs behave underwater, particularly the flaps and their ability to
eject debris (see Section 4.2.3).

4.2.3 TED Modifications
Trials took place in Kudat in February, May, August, September and November. Vessels
309 and 3232 from Fook Soon Sdn. Bhd. worked with MRF on testing the TEDs.
Additional vessels had been slated to joint the project in September, but the fishers were
not ready to trial the TEDs when approached. During the rest of the trials, MRF
observers maintained records on standardised record sheets developed during Phase I,
along with detailed notes on vessel location during the trials. In addition, the project
benefited by receiving accurate catch weight and cost data from Fook Soon at the docks
when boats unloaded their catch. Trials in Kudat started out with substantial reductions
in trash and debris in the net with but with a 15-20% loss in catch. This prompted a
search for a solution, and the use of the new UW video units proved revolutionary in
determining net behaviour while towed underwater. Given that the TED flap behaviour
and net fishing characteristics are variable, MRF tested and corrected for the following
mechanical / technological issues over the course of numerous trials during the latter
half of the year:
•

TED Grid Angle – The angle at which a TED grid ‘hangs’ as the net is fishing is
an important consideration in TED design. If the grid angle is too steep, items
such as coconuts and turtles will not ‘slide out’ easily, and are more likely to get
stuck in the grid (Figure 2a). If the grid angle is too shallow, items striking the
bars easily slide out and are expelled from the net, but the flap covers also have a
tendency to lift off the grid edge, allowing catch to escape (Figure 2b). An angle
which is too steep is ineffective and illegal in those places where TEDs are
mandatory. An angle which is too shallow is bad for business – as it represents a
potential catch loss to the fisher. Angles of the TED grid were checked using
simple angle meters, after suspending the net in an inverted position ensuring a
level row of meshes all around the support rope. MRF frequently checked and
where necessary adjusted the TED angle as part of the performance trials. In
11

August we spent time with the crew of 309 explaining how to cut out the leading
half of the TED grid from the net and re-sew it at a steeper angle to promote
greater catch retention.

A

B
Figure 2. Impacts of grid angle change on TED performance: A- angle too steep
promotes clogging and impedes escape of turtles; B – angle too shallow allows
catch to escape.

•

Lazy Line Length– The lazy line is a slack additional line which does not take up
any load when the nets is being fished, but is used to pull in the cod end at the
end of the trawl. It is typically attached to the otter board at the leading end, and
just forward of the bag neck at the trailing end. Use of the lazy line allows the
fishing boat crew to pull in the cod end without having to retrieve the whole net –
thus its name. Ironically, the trawl fishers in Kudat retrieve the net by hand and
then use the lazy line to pull in the bag… We are not sure why this is the case,
unless they believe the lazy line might not close the bag sufficiently and possibly
allow catch to escape. In Sandakan all boats reel in the bag using the lazy line
and do not retrieve the net, as its design was intended. Even more ironically, the
Sandakan fishery uses hydraulic net drums to reel in the net automatically, while
the Kudat boats use sheer manpower. If there were ever an argument for using
the lazy line, it would be in the Kudat fishery! Normally the line is very slack when
the boats are towing, dragging behind the net and not influencing how the net
fishes (Figure 3a). If the line is too short because of an added TED extension, it
would pull up on the bag and possibly influence how the whole net fishes (Figure
3b).
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A

B

Figure 3: Illustration of a typical lazy line attached to the otter boards at the leading
end, and used to retrieve the bag when nets are pulled in. A – Incorrect (short) lazy
line rigging; B – correct (longer) lazy line rigging.

Insertion of a Net Extension / Accelerator – The exact placement of the TED
extension so that it takes up equal tension on all meshes is often a tricky part of
TED installation. One solution to this is the addition of a Net Extension, which
allows the net to ‘suck in’ just before the TED grid and this provide better catch
retention and better closure of the flaps. The net extension is simply a piece of
webbing sewn into a tube (Figure 4) which is then inserted between the net itself
and forward of the TED extension.
200 meshes / knots

6 feet

•

Figure 4: Illustration of basic materials needed to construct a Net Extension.

As the net takes up the load from the fishing boat and opens out, the extension
narrows in the middle creating a funnel effect into and over the TED grid, acting
as an accelerator of sorts. This action also concentrates the flow of catch into the
middle two thirds of the diameter of the net, and keeps it away from the edges
where the possibility of escape through the flaps is higher (Figure 5).
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Concentrating the catch here means most of
it will enter the net through the middle of the
TED grid, not at the sides and bottoms,
further reducing any risk of catch loss.

Most catch will
enter here

Less catch will go through
these peripheral areas, so
less chance of anything
escaping through the flap

Figure 5: Illustration of accelerator / concentrating action after insertion of net
extension.

•

Attachment of Gore / Rib Lines – Gore / Rib lines ensure that the TED grid
fishes at a fixed angle by spreading the tension which is placed on the net more
evenly amongst the leading meshes in front of the grid itself. As the escape hope
is cut away to allow turtles and debris to escape, there is nothing to hold the
bottom of the TED from moving backwards if under load. The Gore / Rib lines
take up this tension when they are tightly sewn into the net forward of the grid
itself (Figure 6). If the Gore / Rib lines were absent or loose, the TED grid could
swing back under load, resulting in a shallower angle of attack, and subsequent
catch loss as in the above section on TED Grid Angle. MRF has instructed
fishers on how to attach these lines to promote greater catch retention.

Figure 6: Illustration of a typical gore line attached to the TED grid and sewn into
the leading meshes on the net to take up tension during fishing.

4.2.4 Video Documentation
In July MRF invested in three UW video cameras and one UW camera to record the
behaviour of TEDs and provide virtual real-time inspection capacity to captains and
vessel owners. The key lesson being shared was as follows: Provided the TED flaps are
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closed during fishing, no catch loss can occur as a result of TED installation. So far,
captains and owners have accepted this position. The key thereafter has been to inspect
the TEDs using the videos, and to make a number of adjustments to bring the TED as
close to perfect as possible. The video cameras are small and able to withstand
submergence to 60m which is well within the fishing range for shrimp trawlers. MRF
designed a harness to attach the cameras to the nets, and we currently place one in
front in an inverted position at the top of the net, and one behind the TED on the lower
trailing portion of the net (Figures 7 to 9). Both video feeds allow an inspection of the
flap covers, the TED angle and the net tension as it takes up tension under tow.

Figure 7. Video camera (circled in red) being attached to upper reach of the net in front of
the TED grid. The camera was stabilised by a 6 x 10 sheet of PVC with holes dripped in
the four corners, attached to the net with cable ties.

Figure 8. Video camera being attached to the lower reach of the net behind the TED grid
(note upside down camera in front of the TED up top).
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A

B

Figure 9. Screenshots of a typical camera feed from the camera in front of the TED grid.
A – One of the TED grids having trapped two coconuts. B – Following ejection of one of
the coconuts, reducing drag on the net (the coconut can actually be seen exiting the
bottom of the net between the second and third bars from the right).

4.2.5 Results of Sea Trials
Paired comparison trials were conducted in March, August, and November/December
2010. Given substantial variations in fisher activities during the trials (trawl locations,
number of days fished, number of TED vs. non TED tows, difference in boat
specifications), it was not practical to combine all of the trial results and analyse jointly.
However, the overall TED results of the trials were not as promising as we had hoped,
although a major portion of the results were collected when the TED performance was
being perfected (see Section 4.2.3 above on modifications) and thus there is likely a lot
of interference with the results.
During trials in March 2010, there were no major differences in total shrimp catch
quantity, but there were differences in composition. While not significantly different
(ANOVA8,7 F=0.818, P=0.05), the non TED net caught larger amounts of the larger tiger
shrimp and large yellow shrimp than the TED net - which caught more of the smaller
shrimp. Possibly there is a behaviour difference in the shrimp when they care caught,
with the larger ones settling to the lower portion of the net earlier and potentially lost
through the TED flap opening. While the overall catch values over the month were not
considered statistically different, in practice there was a -2.2% difference in shrimp
catch. During these trials we noted that the TED flap was likely staying open a lot more
than was to be expected, and until later trials using the video camera we were not able
to determine the reasons for the catch loss. Regardless, the catches were not
acceptable to fishers, and overall TEDs effectiveness was brought into question
While quantities were found to decrease somewhat, the quality of the catches, as
expected given the lack of debris and associated damage, were substantially better.
Catches were categorised by quality into three categories (A, B and C) and these were
assessed by the fishers as catch was landed. Catches in August and September
recorded substantially better quality proportions of high grade catch for both fish (Figure
10) and shrimp (Figure 11). While these quality markers do not represent final market
price, they provide an indication of the values of using TEDs to improve catch quality
based on the exclusion of debris.
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Figure 10. Catch quality for fish during the August / September trials: A –TED equipped
net with mostly A-class fish. B – Non TED net with mostly B-class fish.
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Figure 11. Catch quality for shrimp during the August / September trials: A –TED
equipped net with mostly A-class fish. B – Non TED net with equal amounts of A- and Bclass fish.

During the November / December 2010 trials, catches were significantly smaller catches
when TEDs were used (ANOVA1,19: F=2.37, P=0.05; Figure 12), and it is likely
additional trials to determine precisely what caused this reduction are necessary. On
other trials around the world, shrimp catches varied by -2.1% to + 6.14%, so there is no
real reason why the TED should result in substantial catch losses. However, there was a
significant difference between locations when TEDs were used compared to when TEDs
were not used. Taking only the position at which the nets were deployed, non TED
deployments were made significantly farther north and away from the traditional fishing
grounds than non-TED deployments (ANOVA1,40 F=4.253, P=0.05).
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Figure 12. Catch quantities during the November / December trials: A – Total catch
including fish. B – Shrimp only.

The contrast in catch quantities in the trials at the end of the year compared to the
beginning of the year also came at a time when there were a number of different
captains for the boat, with the main captain on leave. Anecdotal observations suggest
the new people did not know exactly where the fishing grounds were, or deliberately
went to non-productive areas on nights when the TED was installed. There was a far
greater correlation between catches and deployment site without TEDs (R2= 0.009) than
when TEDs were used (R2=0.39) indicating a much more consistent fishing location
when TEDs were not used, and a much more random approach to fishing when TEDs
were installed. It is likely that with paired trials on similar boats, or on a boat with twin
nets, that the catch results were not as different as noted above.
It is important to note that the main difference in catch weights was accounted for not by
the target catch of shrimp and fish, but by the trash fish kept for making fertiliser.
Catches during both August and November/December were punctuated by one day of
extremely high catch of trash fish (3rd Aug & 27 Nov; Figure 13), which created
substantial bias in the overall catch statistics. If these two outlier points are not
considered in the analysis, then comparisons of catch data are not reflected in any
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significant differences. It is safe to say that the trash fish for fertiliser accounts for only a
very small portion of overall revenue, and thus if one were to consider the valuable fish
and shrimp catches alone, then the TED trials did not result in any significant differences
(August: ANOVA1,24: F=0.001, P=0.05; November/December: ANOVA1,18: F=1.34,
P=0.05).
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Catch Data for Boat SN309 (Nov-Dec 2010)
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Figure 13. TED and non-TED fishing periods and variation in catches: A – August
landings. B – November / December landings.
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4.3 MRF TEDs Video
In 2009 MRF commissioned a video from a commercial film-maker which described the
Sabah TEDs project and highlighted the values of TEDs, and how they worked. This
video received wide support both in Malaysia and overseas, having been screened at
the 30th Annual Sea Turtle Symposium in Goa, India, in April 2010. Many copies of the
video have been distributed in Malaysia and to foreign NGOs working on TED issues in
other countries. The NOAA MNFS team we work with also requested copies, and
indicated they were extremely impressed with our production. However, the original
video was only produced in English, and not suitable for presentation to fishers who only
spoken Malay or Chinese. With matching funds to the GEF/SGP Malaysia grant, MRF
commissioned translations and a DVD with versions of the same video in three
languages through an up-front menu selection (Figure 14). This video was then shown
in Kudat during several dialogue sessions and during the TEDs Seminar in Kota
Kinabalu, and drew many complimentary comments. The video is available free of
charge to any group who is interested in promoting TEDs in Malaysia, and elsewhere.

Figure 14. A screenshot of the selection menu for the TEDs video.

4.4 US Study Trip
In late June / early July, N. Pilcher conducted a site visit to three TED-fishery States in
the US and worked closely with the National Marine Fisheries Service on TED
enforcement, design, construction and outreach. Funding was made available through a
matching funds grant to MRF by the US National Oceanic and Atmospheric
Administration International Affairs office. During this time the team worked on a number
of projects including:
•

Implementing at-sea TED inspections and enforcement in collaboration with both
the Texas and the Alabama Fish and Wildlife Enforcement divisions, providing
technical backup and training;

•

TIG arc and pulse aluminium welding;

•

Double-shooter TED design and manufacture; and,

•

Development of funding proposals to support technology transfer.
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The training and lessons learnt dtzuring
this short site visit will better enable MRF
to assist the Department of Fisheries
develop an enforcement programme for
TEDs in Malaysia, and also to empower
fishers to design and modify TEDs (within
legal constraints). MRF now owns the
equipment to construct TEDs in-house,
and modify the designs and construction to
meet Malaysian vessel requirements. We
are also in a position to better respond to
fisher requests for design changes and
trials.
MRF is also working with the National Marine Fisheries Service to acquire a vessel
which would allow us to conduct paired trawls from a single vessel (such as that
depicted below in Figure 15). At present we are looking at two options: a) the donation
of the NMFS research vessel RV Caretta, or b) the purchase of a used shrimp trawler in
Sabah. The advantages of the former would be that the vessel is ready to fish, and little
modifications would be necessary to get it ready for fishing in Sabah – not to mention
that it would be free. The disadvantages would include having to ship the vessel from
the US and the logistical constraints and costs involved, and the fact that it is not a local
wooden boat to which local fishers could relate. The advantages of the latter would be
that it would not need to be transported, and that it would be acceptable as a local boat
by local fishers as it was manufactured locally. However, there would be substantial
costs in outright purchase, servicing, and redesign with outriggers for twin-trawl fishing.
At present, given the economic situation in the US, these plans have been temporarily
shelved.

Figure 15. A twin trawl fishing boat with outriggers to spread two sets of nets and otter
boards.
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4.5 Observer Programme
MRF conducted Observer training workshops in June 2010 with four students / staff from
Universiti Malaysia Sabah and MRF interns. All were trained in the objectives of the
work, maintaining relations with the fishers, the use of GPS and completion of the data
sheers / electronic data upload file. Two of the observers returned several times to assist
with data collection. Given the small number of boats in the programme, and the fact
that the UMS observers could only help over the weekends, we ended up having the two
interns assisting with most of the data collection, thus the UMS observer participation
was limited.

4.6 TEDs Workshop
As part of our awareness-raising efforts and our desire to bring as many stakeholders on
board as possible, MRF and DoF Sabah convened a workshop in September 2010
which brought together fishery associations, fishery development agencies and
cooperatives, along with NGOs, Universities, and the Federal Department of Fisheries,
to introduce the programme’s objectives and seek solutions to the way forward. Actual
TEDs were on display, along with a scale model of a trawl net and a miniature TED to
give participants a visual appreciation of the grid and its design.
The workshop benefited from
presentations on the history of TED
development
(Nicolas
Pilcher),
Malaysian fisher experiences (Chua
Yau Tsen and Johnny Wong),
Sabah Department of Fisheries
involvement
and
commitment
(Rayner Datuk Stuel Galid), the
past trials with TEDs in Malaysia
(Syed Abdullah Syed Abdul Kadir),
and a perspective on the value of
this
work
by
the
donors
(Muthusamy Suppiah). Recognising
this as a limited geographical
scope, we sought feedback form the multi-disciplined participants on challenges,
opportunities and next steps to generate increased buy-in from fishers as the
programme moves forward. The feedback sessions allowed participants to write down
on cards, in any language, their responses to three key questions presented one at a
time. The results were then collated and categorised where overlaps occurred (for
instance, many people called for greater awareness-raising efforts and enforcement of
TED requirements, as will be seen below). These primary responses were then
graphically depicted, and presented as proportions of the overall responses. Efforts were
made to ensure than singular responses were not lost during the process.
The workshop was a simple way of reaching numerous and varied stakeholders and
introducing them to Turtle Excluder Devices and their benefits. It was a useful step in the
overall process of developing TED-compliant fisheries, seeking stakeholder input and
expanding the awareness audience, which will now serve as the foundations upon which
further work can be developed. As summed up by the Sabah Department of Fisheries
Director, “TEDs have been proven to work, trials have been conducted which have taken
on board fishers’ feedback, and there is really no reason not to implement this fully
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across the board”. In his concluding remarks, the Director also indicated he was
prepared to raise the matter directly with the Director General of Fisheries (Federal) and
explore mechanisms to have TEDs as mandatory equipment on shrimp trawlers in the
State. A full report of the workshop is presented in Annex I.

5.0 Financial Report
Detailed final finance reporting to GEF/SGP Malaysia standards and copies of the last
reporting period’s expenses are attached separately to this report. In brief, the project
spent RM 162,002.22 of GEF/SGP funds and an additional RM 117,515.23 of matching
funds for a total RM 279,517.45 for the period January to December 2010. Exchange
rate depreciation over the year meant that we received less than the original RM
contribution, but were able to complete the project using surplus matching funds. We
presently request the final disbursement of USD 5,000 to close out this grant. A
summary of third term expenses and the overall budget are presented below:
ACCT
CODE
1.0

DESCRIPTION

APPROVED PROJECT BUDGET
GEF /
COTOTAL

EXPENDITURE Sep '10 - Dec '10)
G EF /
COT OT AL

G EF /

BALANCE
CO-

TOTAL

SGP
(RM)

SGP
(RM)

SGP
(RM)

FINANCING
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(RM)

FINANCING
(RM)

(RM)
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Administration

1.1

Office running expenses

10,800.00

10,800.00

3, 600.00

-

1.2

Utilities & communication

1,800.00

1,800.00

3,600.00

366.75

-

366.75

1.83

(2, 964.28)

(2,962.45)

12,600.00

1,800.00

14,400.00

3, 966.75

-

3, 966.75

1.83

(6, 964.28)

(6,962.45)
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2.0
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2.1

Travel
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-
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2.2
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Hot el
DSA
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5,325.00

10,350.00
1,925.00
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1, 250.00

-

3, 408.00
1, 250.00

2, 279.40

6, 771.39
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(375.00)

1, 925.00

1,550.00
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-

9, 052.57
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3.0
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-

3.1
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Princ ipal Investigator

21,000.00
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-

-
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-
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-
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-
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-

-

-
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-

-

(156.90)

-

-

-

-

-
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-
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-
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Sub-total
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6.0 Literature Cited
Bouchard, S.S. & K.A. Bjorndal, 2000. Sea turtles as biological transporters of nutrients
and energy from marine terrestrial ecosystems. Ecology 81: 2305-2313.
Duarte, C.M. & C.L. Chiscano, 1999. Seagrass biomass and production: a
reassessment. Aquatic Biology 65: 159-174.

23

Frick, M.G., K.L. Williams & M. Robinson, 1998. Epibionts associated with nesting
loggerhead sea turtles (Caretta caretta) in Georgia, USA. Herpetological Review
29 211-214.
Pilcher, N.J., T. Ramachandran, T.C. Dah, L.S Ee, J. Beliku, K. Palaniveloo, L.K. Hin,
L.S. Ling, L.C. Hui, R. Lewison, J. Moore, 2009. Rapid gillnet bycatch
assessment: Sabah, Malaysia 2007. Project GloBAL. 2009. In Workshop
Proceedings: Tackling Fisheries Bycatch: Managing and reducing sea turtle
bycatch in gillnets. Project GloBAL Technical Memorandum No. 1. pp. 38-41.
Thayer, G.W., K.A.Bjorndal, J.C.Ogden, S.L. Williams & J.C. Zieman 1984. Evidence for
short-circuiting of the detritus cycle of seagrass communities. Estuaries 7: 351.
Heck Jr., K.L., G. Hays, & R.J. Orth, 2003. Critical evaluation of the nursery role
hypothesis for seagrass meadows. Marine Ecology Progress Series 253: 123136.
van Treeck, P. & H. Schuhmacher, 1999. Mass diving tourism- A new dimension calls
for new management approaches. Marine Pollution Bulletin 37(8-12): 499-504.

24

Annex I - SABAH TEDS SEMINAR REPORT

Project Title:
Improving the Sustainable Livelihood of Fishermen and Conservation of
Marine Biodiversity Through the Reduction of Sea Turtle By-Catch in
Commercial Fisheries in Sabah, Malaysia – Phase II
Implementing Agency:
Marine Research Foundation (MRF), Malaysia

Funded by

October 2010

Table of Contents
Table of Contents............................................................................................................. 2
1.0 Introduction ................................................................................................................ 3
2.0 A brief history of TEDs ............................................................................................... 5
3.0 Outcome of Group Discussions / Feedback Sessions ............................................... 6
3.1 What constraints do you (fishers) envision in becoming TED-compliant? .............. 6
3.2 What opportunities do you envision TED-compliance will bring to the fishery? ...... 7
3.3 What would you like MRF and the Sabah Department of Fisheries to do next? ..... 7
Annex I September 2010 Workshop Agenda ................................................................... 9
Annex II – Participants ................................................................................................... 10

A project by:

In association with:

List of Acronyms
CI
GEF
GPS
IUCN
MRF
MTSG
NMFS
NOAA
SGP
SSC
TED

–
–
–
–
–
–
–
–
–
–
–

Conservation International
Global Environment Facility
Global Positioning Satellite
World Conservation Union
Marine Research Foundation
Marine Turtle Specialist Group
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
Small Grants Programme
Species Survival Commission
Turtle Excluder Device

2

1.0 Introduction
The Marine Research Foundation is introducing local fishers to Turtle Excluder Devices (TEDs),
which are simple grid devices that fit in the narrow neck of trawl nets and help eliminate
unwanted bycatch such as endangered sea turtles, along with all kinds of debris. They also help
reduce fuel costs, increase product value and reduce net down-time, all of which increase
fishery efficiency.
Shrimp trawl fisheries have been identified as the world’s leading cause of sea turtle declines.
Recent studies by the Marine Research Foundation indicate that hundreds of turtles a year are
lost to fisheries in Sabah each year. These turtles are integral components of marine
ecosystems, and provide valuable eco-tourism related services valued in the millions while
supporting cultural and traditional values. The turtles also possess, through their charismatic
qualities, an ambassadorial value to wider conservation issues. While the ongoing protection of
critical nesting beaches, such as through the work of Sabah Parks, is an important necessity,
these efforts will be doomed unless adequate and complementary protection is afforded during
their at-sea periods, which account for over
99.9% of their lifetime. MRF believes that the
reduction of bycatch of marine turtles is a
critical step in ensuring the survival of marine
turtles in Sabah waters, and indeed beyond.
TEDs are simple grid devices that fit in the
narrow neck of trawl nets and help eliminate
unwanted bycatch, along with all kinds of
debris. They have the advantage of reducing
fuel costs, increasing product value and
reducing net down-time, all increasing fishery
efficiency. They also save sea turtles, icons of
Malaysia’s seas and protected throughout their range. While TEDs have many advantages,
fishers are wary of using them as they require a large exit trapdoor in the net to allow the turtles
and debris to escape. While the opening is covered by self-closing netting flaps, the fishers are
concerned that their target catch will also be lost through the net opening. Through preliminary
trials in Sabah we found that the TEDs did result in small catch declines, in the region of 2-3%,
which needs to be recovered if the fishers were to continue using the devices.
Given that MRF is concerned about the livelihoods of the thousands of fishermen who ply their
trade in Sabah waters alongside its concern for turtles, the primary goals of our TED project
have been to improve fisher livelihoods and build the capacity of local fisher communities while
reducing the loss of marine biodiversity, especially of the green turtle Chelonia mydas, listed as
Endangered by the IUCN Red List. The project builds on the results of Phase I (2007-2008)
implemented in Sandakan, with the intention of expanding the project to a second port (Kudat),
continuing trials in Sandakan and reinforcement of lessons learnt, upscaling the project to
involve the Federal Department of Fisheries so that the lessons learnt can be applied on a more
comprehensive basis nation-wide. Phase II also benefits from the recent production of an
educational video in July 2009 on how TEDs work underwater in Sabah.
The TED project was developed in partnership with the Sabah Department of Fisheries, and
provides the data upon which the Government can base further fishery practice controls to
conserve marine turtles, be it through the use of excluder devices, or possibly seasonal and/or
temporal closures. Work on TEDs has been ongoing now for slightly more than two years
through this joint project, through awareness and pilot trials, funded by GEF/SGP Malaysia, the
Save our Seas Foundation, and by CI-Philippines. This work has received wide attention, and is
the focus of ongoing trial and expansion efforts.
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The Sabah TEDs project started off as a
simple trial program at one fishing port in
Sandakan. It has now expanded to a second
major fishing port, Kudat, and combined
these ports represent over 1500 boats of the
fishery. At the same time the program has
upscaled to the Federal Department
Fisheries, whereby the Department is now
asking MRF to help with Peninsular Malaysia
TEDs programs, and has offered its
continued support to the ongoing initiatives in
Sabah. A recent increased exposure to the
process,
through
direct
fisherman-tofisherman interactions during a CIPhilippines-sponsored site visit to the US National Marine Fisheries Service in Pascagoula,
Mississippi, provide a far greater recognition of the values of TED use and the historical
stumbling blocks which were overcome in a TED-compliant fishery - valuable lessons which
have now been brought back and introduced in Sabah. In 2009 NOAA’s National Marine
Fisheries Service, through their Harvesting Systems Branch hosted five Malaysians (fishers and
fishery officers) over to their lab to learn all about TEDs, how they work, changes needed to
vessels and legal processes. The trip was a resounding success, with the NMFS sharing a great
deal of knowledge. The main difference during this trip was that the backdrop was every boat
was TED-compliant, whereas when trainers came to Sabah in 2007 the backdrop was a fishery
with not a single TED in sight.
As an incentive to fish more sustainably and save sea turtles, MRF brokered a partnership
between local hotels and the committed fishing companies. The hotels agreed to purchase
shrimp from TED-equipped boats at a premium price and help cover any losses TEDs may
induce. The demand from just two hotels is substantial, and represents a substantial proportion
of the company’s total monthly catch. The hotel benefits by meeting, amongst other things, their
ISO certification requirements (which call for purchases from sustainable sources), building on
their corporate and social commitments to the environment, and enhancing customer
satisfaction. The company enjoys a no-nett loss relationship through the adoption of TEDs, and
the environment benefits substantially. By brokering the partnership between supplier and
purchaser at a premium level, MRF is helping meet bycatch reduction goals while not impacting
on local livelihoods of fishers, and promoting industry buy-in for endangered species
conservation.
As part of our awareness-raising efforts and our desire to bring as many stakeholders on board
as possible, MRF and DoF Sabah convened a workshop in September 2010 (Annex I: Agenda)
which brought together fishery associations, fishery development agencies and cooperatives,
along with NGOs, Universities, and the Federal Department of Fisheries, to introduce the
programme’s objectives and seek solutions to the way forward (Annex II: Participant List).
Actual TEDs were on display, along with a scale model of a trawl net and a miniature TED to
give participants a visual appreciation of the grid and its design.
The workshop benefited from presentations on the history of TED development (Nicolas Pilcher),
Malaysian fisher experiences (Chua Yau Tsen and Johnny Wong), Sabah Department of
Fisheries involvement and commitment (Rayner Datuk Stuel Galid), the past trials with TEDs in
Malaysia (Syed Abdullah Syed Abdul Kadir), and a perspective on the value of this work by the
donors (Muthusamy Suppiah). Finally, the workshop concluded with a feedback session
amongst all participants, during which feedback was solicited on three key topics: Constraints
envisioned in becoming TED-compliant; Opportunities TED-compliance will bring to the fishery?
and what MRF and the Sabah Department of Fisheries should do next? It is the findings of this
discussion session that will be used to drive future work on implementing TED-compliance in
Malaysia.
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2.0 A brief history of TEDs
A TED is little more than a metal grid inserted into trawl nets to reduce accidental take of
unwanted bycatch such as sea turtles. The grid allows the catch to pass through to the cod end
of the net (the bag at the back) while large objects, including debris and large marine fauna, are
trapped and ejected out of a flap of net material. TEDs are mandatory in many countries, and the
US, for instance, will not allow imports of shrimp into the country if trawlers do not use TEDs.
TEDs can help save on fuel costs by reducing the load placed on the nets, they can reduce
downtime by reducing the damage done to the net by large animals and large debris items such
as logs and branches, and they can increase the value of the catch as this does not get
damaged during the tow.
The original TED was developed by a fisherman in the US who wanted to keep jellyfish out of his
net back in the 1970s. After it was adopted by the US National Marine Fisheries Service as a
way to help protect sea turtles, the TED underwent a number of modifications and continues to
evolve even today. While turtles drive the development process, fishers found that the TED also
had a number of accompanying benefits, and today the TED is used without objection in many
fisheries around the world as a way to increase productivity. The history of TED implementation
was not a smooth one though, with many fishers initially objecting and fighting their introduction.
This scene has been repeated country by country, but similarly so has the eventual uptake and
understanding of the many benefits they bring.
The US drove the development of the TEDs based on Federal requirements to protect sea
turtles, which were being lost at a rate of over 10,000 per year. With a fishing fleet of over
17,000 vessels and an industry worth over USD 450 million, their task was a mammoth one. A
number of designs were trialled, and while some of these reduced bycatch of turtles, they did so
at great expense to the catch (over 30%) which was unacceptable to industry. In the 1980 the
TED was a large box-like device which fishermen disliked based on bulk and safety (Figure 1).
In the early 1980s the NMFS tried to get TEDs to be voluntarily
adopted by fishers, but by middle of the decade voluntary
adoption occurred in only 1% of the fishery. During this time
fishers had the opportunity to help redesign the TED into
something they could use and be happy with, and the
development of the net flap, soft TEDs, followed by the move to
single grid devices was driven by fishers themselves. In 1978
TED use was made compulsory and this led to even further
refinements and development of new ideas by fishers. All
designs were tested by the NMFS in controlled trials, and were
made available for fishers to provide all kinds of input and new
ideas. These included the use of floats, changes in angle of
Figure 1: Original box-like
deployment, funnel installation, and materials. After the
excluder device from the
1980s.
enforced use of TEDs, turtle bycatch was reduced dramatically,
and the programme has continued to develop. Soft type TEDs,
double flap covers, increased opening size – all are examples of subsequent improvements in
TED design. With the new designs, trials showed that turtle captures could be reduced by over
97% while catches only varied by -2.5% to +6.0%. More recent research involves changing from
tube designs to flat bar designs, top and bottom openings on one TED, and even flexible
stainless steel wire grids. Research is showing how larger TEDs are actually better for the
fishery as debris is more easily ejected, and that bottom-shooting TEDs are more efficient at
ejecting debris than top-shooter TEDs – without any impact to turtle escape potential.
Today 18 countries in the world require TEDs under a legal framework, and these include all
major shrimp producing nations in the world. The key lessons learnt through TED programmes
in all of these all include: 1) They industry needs to be an active participant in every aspect of
planning, development, and evaluation of new technologies; 2) That planning for new technology
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development needs to include major commitment for technology transfer activities; 3)
Acceptance of new sustainable technologies requires financial or other incentives; 4)
Technologies which result in increase costs and or loss of revenue will likely be resisted by
users; 5) Mandatory use of new sustainable technologies requires effective enforcement
commitment; 6) Regulations implementing new sustainable technologies need to as flexible and
easily modified as possible to allow fishers to successfully implement; and 7) Effective
communication and cooperation between industry, fishery researchers and regulators is of
paramount importance.

3.0 Outcome of Group Discussions / Feedback Sessions
MRF and Department of Fisheries Sabah have conducted TED trials in Sabah since 2007.
During this time we have sought the input of fishers on design, implementation, and general
uptake amongst the fisher community issues, both in Kudat and in Sandakan. Recognising this
as a limited geographical scope, we sought feedback form the multi-disciplined participants on
challenges, opportunities and next steps to generate increased buy-in from fishers as the
programme moves forward. The feedback sessions allowed participants to write down on cards,
in any language, their responses to three key questions presented one at a time. The results
were then collated and categorised where overlaps occurred (for instance, many people called
for greater awareness-raising efforts and enforcement of TED requirements, as will be seen
below). These primary responses were then graphically depicted, and presented as proportions
of the overall responses. Efforts were made to ensure than singular responses were not lost
during the process. The results are presented in summary format in the following sub-sections.

3.1 What constraints do you (fishers) envision in becoming TEDcompliant?
This question aimed to judge the stakeholders’ concerns about a wide-scale implementation of
TEDs in Sabah. The key concerns raised by the participants revolved around the need for TEDs
to be made compulsory (legal requirements), and a general lack of education / awareness
amongst the fishing crews, the effective lack of enforcement and monitoring, a concern over cost
leading to suggestions that TEDs may not be adopted unless TEDs are provided free to fishers,
the lack of more widespread trials and tests (at present the project has only worked in Sandakan
and Kudat), and a concern over potential
Fishermen
decreased catches (Figure 2). Interestingly the
concerned w ith
two largest responses addressed the need for
low er catches
TEDs to be required legally on vessels (30%),
10%
and a need for greater general awareness of
Lack of
the use of TEDs (27%), the values they bring,
w idespread
TEDs need to
and their correct installation and use. Other
trials and tests
be made legal
issues that were raised as possible concerns
10%
requirements
with implementing TEDs on a wider scale
30%
May not adopt
included lack of knowledge on TED
unless TEDs
construction / maintenance; concern over TED
are provided
fitting on net drums; concern over catch loss,
10%
the need for collaboration from all government
agencies; motivation to market TED-caught
Lack of
shrimp; that there may not be a need for TEDs
Lack of
enforcement/
in all areas; a lack of understanding of the need
education /
monitoring
for sustainable fisheries; a lack of openaw areness
13%
mindedness by fishers; a lack of interest in
27%
turtle conservation or even change inertia; that
Figure 2: Key issues raised by
fishers are mainly foreign and not concerned
participants at the workshop,
with Sabah's marine ecosystems, and also a
showing proportional relationship
of concerns.
concern over the initial TED costs.
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3.2 What opportunities do you envision TED-compliance will bring to
the fishery?
This question aimed to solicit feedback on how the workshop participants felt the TED process
could be beneficial to the trawl shrimp fisheries in Sabah. In response however, the participants
provided mechanisms through which they felt TEDs might be more easily taken up by fishers.
The primary opportunities seen by the delegates which would foster TED uptake included
increased training / awareness; involving LKIM in TED promotion; making TED use a legal
requirement (similar to that raised under concerns); making TEDs compulsory through licence
renewals; valuing feedback from boat crews; getting fishers to train other fishers; having owners
accountable for training crews, the provision of finance incentives; the involvement of higher
government levels; the provision of increased enforcement, and the promotion of turtle
conservation in general (Figure 3).
Again, increased training and
Raise at higher
awareness was considered a
Increase
government
level
Finance
incentive
major factor in driving the
enforcement
4%
4%
4%
process forward, over and above
all other factors. Other secondary
Ow ners to be
opportunities
identified
by accountable for
participants included awareness
training crew s
Increased training
4%
programmes in multiple language
/ aw areness
awareness, promotion at an
Get fishers to
40%
train fishers
annual Sabah Fishermen's Day,
6%
involving Fishery Associations in
a greater manner, gradually
Value feedback
eliminating trawling, subsidising from boat crew s
Promote turtle
the cost of the TEDs, certifying
6%
conservatoin
boats as Turtle-Free, price
Licence renew als
10%
guarantees for catch with TED,
6%
and engagement of all trawl
Make TED use a
Involve LKIM in
operators. These factors will be
legal requirement
TED promotion
taken into account during future
8%
8%
phases
of
the
TED
Figure 3: Opportunities for improved TED uptake in Sabah
implementation programme.

3.3 What would you like MRF and the Sabah Department of Fisheries
to do next?
Finally, the last question posed to delegates aimed to identify the future path for MRF and the
Sabah Department of Fisheries in developing the TED programme. Key requests from
participants included increased awareness (MRF); making TED a legal requirement (DoF);
enforcing the use of TEDs (DoF); expanding the programme to other parts of Sabah (both
agencies); promoting TED uptake amongst other Government agencies (both agencies);
increased research (MRF) and increased monitoring (Figure 4). Additional responses provided
by delegates, but which were not as widely embraced, included using feedback from users to
improve the system; using current project crews to train others; removing incentives / licences
for lack of compliance; reducing the overall number of boat licences; providing finance incentives
for TED compliance; implementing existing regulations more effectively; exploring additional
funding options; continued development and expansion of the TED project; banning / reducing
all trawling effort; training fishers and crews on TED construction; promoting sustainable
fisheries as a concept, limiting areas for shrimp catches, involving overseas stakeholders (such
as in the EU & the USA); including other relevant stakeholders; establishing seasons for shrimp
fishing, and enforcing TED use in turtle breeding areas.
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Increased
monitoring
6%

We feel that this last question
most clearly reflects how
Increased
participants feel we should
Promote TED
research
Increased
move forward. Clearly there
uptake amongst
8%
Aw areness
was a call for more widespread
other
34%
awareness-raising (34%), and
Government
this response was composed of
agencies
8%
many potential options: a road
show around Sabah, having
existing crews train new crews,
Expand to other
teaching people how to sew the
parts of Sabah
grid into the net extension,
11%
bringing higher levels of
Government on board, etc.
Enforece use of
Make TED a
Similarly indicative of the
TED
legal
support this process received
14%
requirement
was reflected in the proportion
19%
of respondents who indicated
Figure 4: The way forward for MRF and Department of Fisheries Sabah
making
TEDs
a
legal
requirement (19%), which could
possibly become one of the requirements for licence renewals, or could be a stand-alone
requirement of the act. Further investigation will be required to identify just which legal
mechanism is most effective and which can most easily be implemented.
The workshop was a simple way of reaching numerous and varied stakeholders and introducing
them to Turtle Excluder Devices and their benefits. It was a useful step in the overall process of
developing TED-compliant fisheries, seeking stakeholder input and expanding the awareness
audience, which will now serve as the foundations upon which further work can be developed.
As summed up by the Sabah Department of Fisheries Director, “TEDs have been proven to
work, trials have been conducted which have taken on board fishers’ feedback, and there is
really no reason not to implement this fully across the board”. In his concluding remarks, the
Director also indicated he was prepared to raise the matter directly with the Director General of
Fisheries (Federal) and explore mechanisms to have TEDs as mandatory equipment on shrimp
trawlers in the State.
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Annex II – Participants
Mr. Muthusamy Suppiah
National Coordinator
GEF Small Grants Programme Malaysia
Tel: 03-2095 9122 / 3315
Fax: 03-20941309
Email: muthusamy.suppiah@undp.org

Mr. Adumat Rahmat @ Rakmat
Pembantu Ehwal Ekonomi
Persatuan Nelayan Kudat
Tel: 088-622691
Fax: 088-622690
Email: adumat07@yahoo.com.my

Ms. Hivilin Binijin
Penolong Penguasa Pejabat
Ko-Nelayan Kunak
Tel: 089-852766
Fax: 089-852755
Email: Hivilin.Binjin@sabah.gov.my

Mr. Muhammad Firdaus Sabari
Assistant Manager PNK Teluk Padas
Persatuan Nelayan Sipitang
Email: air_durst86@yahoo.com

Ms. Haslini Suit
Ko-Nelayan Tawau
Tel: 089-763969 / 089-763866
Fax: 089-763867

Mr. Noorazizul Kadir
Pembantu Ehwal Ekonomi
Persatuan Nelayan Kota Marudu
Tel: 088-662823
Fax: 088-662823
Email: e.jull@yahoo.com

Mr. Jamri
Ko-Nelayan Kota Kinabalu
Tel: 089-763969 / 089-763866
Fax: 089-763867

Mr. Kamrin Kandi
Penyelia Akaun Dana
Persatuan Nelayan Kota Marudu
Email: kamrin_77@yahoo.com

Ms. Sylvia Yorath
LEAP Project Managers
Land Empowerment Animals People
Tel: 088-270705
Fax: 088-270705
Email: syorath@hotmail.com

Mr. Mohd. Alifuddin Mohd. Jainudin
Pemasaran
Persatuan Nelayan Kota Marudu
Email: didiealiff@ymail.com

Ms. Katie King
LEAP Project Managers
Land Empowerment Animals People
Tel: 088-270705
Fax: 088-270705
Email: katiehking@gmail.com
Mr. Mohd. Azrul Jidir
Pembantu Ehwal Ekonomi
Lembaga Kemajuan Ikan Malaysia (LKIM)
Kota Kinabalu
Tel: 088-487450
Fax: 088-487457 / 459
Mr. Irman Isnain
Jabatan Perikanan Sabah

Ms. Masdalina Shyrry Rosman
Penolong Pegawai Kawalan
Jabatan Alam Sekitar
Tel: 088-488169 ext 231
Fax: 088-488177
Email: masdalina@doe.gov.my
Mr. Ahmad Khusyairie Ahid
Juruteknik
Jabatan Alam Sekitar
Tel: 088-488169 ext 251
Fax: 088-488177
Email: khusyairie@doe.gov.my
Mr. Silvester Saimin
Wildlife Officer
Jabatan Hidupan Liar Sabah - Kota Kinabalu
Email: silvester.saimin@sabah.gov.my
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Mr. Roland Niun
Wildlife Officer
Jabatan Hidupan Liar Sabah - Sandakan
Tel: 089-666550
Fax: 089-666551
Email: ronjhl@yahoo.com
Ms. Maznah Othman
Head, Resource Conservation Section,
Licencing and Resource Management
Division.
Department of Fisheries Malaysia Putrajaya
Tel: 03-88704406
Email: maznahoth@dof.gov.my

Mr. Mohd Yusof @ Anthony Gamat
Ketua Cawangan Perundangan &
Penguatkuasaan
Jabatan Perikanan Sabah
Tel: 088-235966
Fax: 088-250321
Email:
MohdYusoff.Abdullah@sabah.gov.my
Ms. Priscilla Justin
Jabatan Perikanan Sabah
Mr. Amadeus Benjamin
Jabatan Perikanan Sabah

Mr. Syed Abdullah Syed Abdul Kadir
Head, FRI Rantau Abang, Terengganu
Tel: 09-8458169
Fax: 09-8458017
Email: syedabdmfrdmd@yahoo.com;

Ms. Midah Gintin
Jabatan Perikanan Sabah

Mr. Rayner Datuk Stuel Galid
Pengarah Perikanan Sabah
Jabatan Perikanan Sabah
Tel: 088-235966
Fax: 088-250321
Email: rayner.galid@sabah.gov.my

Mr. Ernest Jinuat
Jabatan Perikanan Sabah

Mr. Harun Duin
Jabatan Perikanan Sabah
Tel: 088-235966
Fax: 088-250321
Email: rooney.biusing@sabah.gov.my
Mr. Jephrin Zefrinus Wong
Ketua Penolong Pengarah
Jabatan Perikanan Sabah
Tel: 088-235966
Fax: 088-250321
Email: jephrin.wong@sabah.gov.my
Mr. Saili Hj Libi
Ketua Bahagian Khas
Jabatan Perikanan Sabah
Tel: 088-235966
Fax: 088-250321
Email: Saili.libi@sabah.gov.my
Mr. Marin Achil
Jabatan Perikanan Sabah - Beaufort

Ms. Norasimah Kassim
Jabatan Perikanan Sabah

Mr. Jamlidin Manap
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah
Tel: 088-262359
Fax: 088-231033
Email: Jamlidin.Manap@sabah.gov.my
Mr. Yaakuf Hj. Matnor
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Papar
Tel: 088-913361
Fax: 088-917527
Mr. Julin Bagang
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Kuala Penyu
Tel: 087-884378
Fax: 087-884378
Mr. Abd Kahar Mohd Hassan
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Beaufort
Tel: 087-221236
Fax: 087-221236
AbdKahar.MohdHassan@sabah.gov.my
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Mr. Jum Hj Abas
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Sipitang
Tel: 087-821009
Fax: 087-821009
Email: Jum.Abas@sabah.gov.my

Mr. Awang Hj Pakar
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Sandakan
Tel: 089-208870
Fax: 089-208873
Email: Awang.Pakar@sabah.gov.my

Mr. Shamsudin Harun
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Tuaran
Tel: 088-788534
Fax: 088-788363

Mr. Maurice @ Kassim Anchi
Pembantu Perikanan
Jabatan Perikanan Sabah - Sandakan
Email: Maurice.Anchi@sabah.gov.my

Mr. Lamjah Juka
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Kota Belud
Tel: 088-975242
Fax: 088-975242
Email: Lamjah.Juka@sabah.gov.my
Mr. Mohd Intam Hj Ali
Jabatan Perikanan Sabah - Kota Belud
Mr. Masrani Madun
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Kota Marudu
Tel: 088-661159
Fax: 088-661159
Email: Masrani.Madun@sabah.gov.my
Mr. Justin Agon
Jabatan Perikanan Sabah
Mr. Well Jaimal
Jabatan Perikanan Sabah - Kota Marudu
Mr. Soibil Madun
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Pitas
Tel: 088-671980
Fax: 088-611980
Email: Soibil.Madun@sabah.gov.my
Mr. Primus Lukas
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Beluran
Tel: 089-511284
Fax: 089-561284
Mr. Mohd Din Gapang
Jabatan Perikanan Sabah - Beluran

Mr. Arman Shah bin Ambo Dalli
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Kunak
Tel: Direct Room Number, (089-851043),
089-851041
Fax: 089-851042
Email:
Armanshah.Ambodalli@sabah.gov.my
Mr. Musli Sappan
Pembantu Perikanan
Jabatan Perikanan Sabah - Kunak
Tel: 089-851041
Mr. Azhar/Azhar Hj. Kassim
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Tawau
Tel: 089-772060
Fax: 089-772304
Email: Azhar.Kassim@sabah.gov.my
Ibni Hassim
Jabatan Perikanan Sabah - Semporna
Mr. Musah @ Shamsuddin/ Musah Hj.
Ohang
Pembantu Perikanan
Jabatan Perikanan Sabah - Tawau
Fax: 089-772304
Email: musahohang@sabah.gov.my
Mr. Ruzlee Jumatin
Penguasa Perikanan Daerah
Jabatan Perikanan Sabah - Semporna
Tel: 089-781711
Fax: 089-782275
Email: ruzlee.jumatin@sabah.gov.my
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Ms. Farahdyna Ambroh
Pegawai Perikanan
Jabatan Perikanan Malaysia
Tel: 088-235966
Fax: 088-240511
Email: farahdyna.ambroh@sabah.gov.my
Mr. Oswald Braken Tisen
Senior Manager, Biodiversity Conservation,
Protected Areas and Biodiversity
Conservation Division
Sarawak Forestry Corporation Sdn. Bhd.
Tel: 082-629622 / 082-629539
Email: oswaldtisen@sarawakforestry.com
Ms. Fung Chen Chung
Marine Biologist
Reef Guardian Sdn Bhd - Sugud Islands
Marine Conservation Area (SIMCA)
Tel: 089-234000 /089-675999
Fax: 089-234001 / 089-675111
Email: achier300@yahoo.com
Mr. Johnny Wong
Chief of USF BOA - Kudat
United Sabah Fisheries and Boat Owners
Associations - Kudat
Mr. Soo Chea Chua
Shrimp boat owner
United Sabah Fisheries and Boat Owners
Associations - Kudat
Mr. John Chai
Shrimp boat owner
United Sabah Fisheries and Boat Owners
Associations - Kudat
Mr. Peh Chee Phua
Chief of USF BOA - Sandakan
United Sabah Fisheries and Boat Owners
Associations - Sandakan
Fax: 089-273250
Mr. Yau Seng Chua
Shrimp boat owner
United Sabah Fisheries and Boat Owners
Associations - Sandakan
Email: hailengs@streamyx.com

Mr. Tet Kong Yong
United Sabah Fisheries and Boat Owners
Associations - Sandakan
Mr. Steven Kwek
United Sabah Fisheries and Boat Owners
Associations - Sandakan
Mr. Fan Kui Wing
Ex Chief of USF BOA
United Sabah Fisheries and Boat Owners
Associations - Sandakan
Mr. Lee Nyuk Tong
United Sabah Fisheries and Boat Owners
Associations - Sandakan
Mr. Arsani
Chief of USF BOA - Tawau
United Sabah Fisheries and Boat Owners
Associations - Tawau
Fax: 089-773336
Mr. Vui Hen Chin
United Sabah Fisheries and Boat Owners
Associations - Tawau
Mr. Nyuk Thin Chin
United Sabah Fisheries and Boat Owners
Associations - Tawau
Dr. Pushpa M. Palaniappan
Senior Lecturer, Borneo Marine Research
Institute, Universiti Malaysia Sabah
Universiti Malaysia Sabah
Tel: 088 320000 ext. 2597
Fax: 088-320261
Email: pushpapala@gmail.com
Ms. Angela Lim
Senior Communications Officer
WWF Malaysia
Email: ALim@wwf.org.my
Ms. Robecca Jumin
Co-Team Leader, Fisheries, Kudat-Banggi
WWF Malaysia
Email: RJumin@wwf.org.my
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Mr. Gavin Jolis
Species Officer, Semporna
WWF Malaysia
Email: GJolis@wwf.org.my

Mrs. Francesca Winfield
Kudat Turtle Conservation Society
Email: francescawinfield@msn.com

Ms. Sofia Johari
CEPA Officer, Kudat-Banggi
WWF Malaysia
Email: sofia2611@gmail.com
Mr. Irwin Wong
Live Reef Fish Trade officer
WWF Malaysia
Email: YJWong@wwf.org.my
Dr. Juanita Joseph
Universiti Malaysia Terengganu
Email: juanitajoseph@gmail.com
Assoc. Prof. Hock Chark Liew
Universiti Malaysia Terengganu
Mr. Sukur Sukardi
Sabah Parks
Mr. Raymond Winfield
Kudat Turtle Conservation Society
Dr. Nicolas J. Pilcher
Executive Director
Marine Research Foundation
Tel: 088-244089
Fax: 088-387136
Email: npilcher@mrf-asia.org
Mrs. Carmen Leong Pilcher
Manager
Marine Research Foundation
Tel: 088-244089
Fax: 088-387136
Email: carmen_pilcher@hotmail.com
Mr. Clement Liew
Research Fellow
Marine Research Foundation
Tel: 088-244089
Fax: 088-387136
Email: cliew@mrf-asia.org
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Annex II – Press Coverage
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The Director of the Marine Research Foundation, Dr Nicolas Pilcher invited three Americans of the marine
conservation to promote TED and to encourage local fishers to use TED for the conservation of sea turtles. The three
Americans are named James Hogan, Bob Hoffman, and Nick Hopkins. Besides promoting TED after arrival, Dr.
Nicolas Pilcher and the rest also received a warmth welcome from the Director of the Kudat Fishery Association
Cheng Bi Cheng, Secretary Johnny Wong Sheng Fa and ExCo member Mr. Cheng Bi Quan, as well as Kudat WWF
personnel. Dr. Nicolas Pilcher said, sea turtles play an integral role in the marine ecosystem. Its existence with other
marine life, fishes and prawns is closely related. Turtles are often caught accidentally in fishing nets, which result in
decrease of turtle population. In order to increase the viability of turtle populations, the Marine Research Foundation
came to Kudat to promote the device and to provide free trials of the TED usage for fishers in order to protect turtles.
He also added, a turtle will have difficulty in breathing once it is accidentally caught in the net and it will suffer from
suffocation and death within four hours. Turtles will face extinction if such practise continues. He also mentioned that
there are many benefits of using TED. Other than saving turtles, it helps to reduce diesel consumption, improve
quality of fish catch, and prevent hassle of net mending for the fishermen. Currently, the national export of shrimp
products has difficulties exporting to European countries due to several factors. If the locals wish to export its shrimp
products to the States, they will have to use the device because only fishery products harvested by boats equipped
with TEDs will be imported to the States. He mentioned that TED users will have less difficulty renewing their fishing
licenses when the government finally decides to make TED compulsory in the future. Currently, it is unsure exactly
when the government will make this compulsory. He added that the device is currently given to the locals for ‘free’ and
fishers would have to purchase by themselves when TED is made compulsory in the future.
Dr. Pilcher’s assistant Melanie mentioned that Marine Research Foundation was here with the intention to run
experimental trials for TED but not to force fishers in using the device. Mr. Wong expressed his gratitude to the Marine
Research Foundation for promoting the device, and also on the behalf of Kudat fishers that everything is much
appreciated.
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