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REPORT OF THE MEETING OF THE WORKING GROUP
ON ELECTRONIC MONITORING SYSTEMS (WG-EMS)
(Online, 28 February 2022)
1.

Opening of the meeting and meeting arrangements

The Chair of the Working Group on Electronic Monitoring Systems (WG-EMS), Mr. Neil Ansell (European
Union), opened the meeting. He and the ICCAT Executive Secretary welcomed the delegates to the first
meeting of WG-EMS.
2.

Nomination of Rapporteur

Ms. Katie Moore (USA) was appointed as rapporteur.
3.

Adoption of Agenda

The Chair summarized the points on the revised agenda that was posted in advance of the meeting and
opened the floor for any additional matters CPCs would like taken up under Agenda item 7 (Other matters).
There were no requested additions, and the agenda was adopted (Appendix 1). The Chair thanked
participants for submitting meeting materials in advance of the meeting in order to help make the meeting
of the WG-EMS productive despite the limited duration.
The List of Participants is contained in Appendix 2.
4.

Identification of objectives and purposes of applications of EMS in ICCAT fisheries

The Chair opened the agenda item and stated that group discussion would follow the four subpoints a) to
d).

a)

Relevant provisions of ICCAT measures that address EMS

The Chair introduced the List of ICCAT Recommendations and Resolutions with references to Electronic
Monitoring Systems (EMS). A revised version was subsequently produced incorporating the recent
measures adopted at the November 2021 Commission meeting and is attached in Appendix 3. He thanked
the Secretariat for developing the document to help draw the WG-EMS’s attention to the measures that have
reference to EMS.
b)

Brief update of the work done by the SCRS Technical Sub-Group EM (Electronic Monitoring)

The SCRS Chair thanked Dr Rui Coelho (EU) for Chairing the SCRS Technical Sub-Group EM (Electronic
Monitoring) (TSG-EM) and invited him to present a summary of and answer any questions on the SubGroup’s work. Dr. Coelho presented an Update from the SCRS/SC-Stats Sub-Group on EMS. He explained
that the process started in 2019, and tasks included collecting and analyzing past studies that compared the
use of observers and EMS, describing the current knowledge on the topic, identifying knowledge gaps and
needs for additional experimental trials, and reviewing draft EMS guidelines developed by the IMM, where
needed. The 2021 work included a literature review, two online meetings, and intersessional work
primarily focused on purse seines, although further work throughout 2022 was being directed to longline
and gillnets fisheries. An SCRS technical document (Anon. 2021) is available that describes some early
conclusions of the TSG-EM, including:
-

-

EMS holds promise for resolving some problems with data gaps in fisheries monitoring, but it
cannot substitute a human observer.

Cameras record only what is in their field of view and cannot prioritize elements they record;
while at-sea human observers can perform other tasks not covered by EMS, such as biological
sampling.
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-

EMS needs to address the challenges associated with processing and analyzing very large volumes
of data that will result.

EMS must be able to meet both national and international requirements to ensure data collection,
continuity, veracity and precision are not compromised and that scientists have the required data
to ensure they can continue to provide accurate scientific advice to managers.

The TSG-EM has already had two meetings in 2022 and plans to have short meetings at approximately sixweek intervals. The focus includes comparing what data and information can be obtained via EMS versus
via human observers, identifying technical aspects (e.g., what needs to be within the field of the camera,
what should be documented, etc.), comparing data fields against what can be collected, and then discussing
adaptations that may be helpful. Based on the results of this work, the Technical Sub-Group has set a goal
of proposing minimum standards, particularly for longline fisheries, to the WG-EMS by September 2022.

The EU asked the Chair of the TSG-EM if he thought one system could accomplish both the scientific and
compliance objectives of EMS; or if two systems were needed. The response was no; two independent
systems are not necessary but that the objectives of any particular EMS would need to be clearly defined.
He noted that most systems to date have been implemented for compliance purposes. The TSG-EM Chair
continued to emphasize the importance of the Commission defining the objectives of EMS so that the SCRS
could provide more meaningful advice.

The United States thanked the Chair of the TSG-EM for the report and noted the utility of both EMS and
human observers for compliance and data collection purposes to inform stock assessments. Clear minimum
standards for gathering needed data, particularly in the current tropical tunas measure, are key. The United
States also noted that it is important to recommend something that is possible but also practical in terms of
cost and feasibility. The United States also asked how to best coordinate the expertise of both the TSG-EM
and the WG-EMS.

The Chair of the TSG-EM responded that there will be a significant increase in workload and capacity needs,
including storage of raw images/videos for analysis, data extraction, and transmission to ICCAT, if EMS is
implemented on a wide scale. On those topics the TSG-EMS has some expertise, and if expertise is needed
from beyond the current Sub-Group, the Sub-Group will adapt its workplan accordingly. There is a lot of
work that has been done on image analysis and quality control, and in most instances the SCRS would be
able to fine tune the data extraction process.

The Chair noted the importance of clarifying what tasks should be done by the WG-EMS, and that the WGEMS may provide insight on overall implementation and needs, costs, feasibility, and data confidentiality
needs.

Regarding the development of minimum standards for each fishery, the EU asked if there would need to be
a different set of minimum standards for compliance or scientific purposes.

The Chair of the TSG-EM stated that there could be two different standards, but it did not necessarily require
two different systems, though the TSG-EM is a scientific group concerned with collection of scientific data
(e.g., size distribution, species composition, discards, etc.).
Canada noted that minimum standards may not necessarily be universal, and instead may vary by fishery,
species, or management measures. Rather than setting one set of minimum standards, it was contemplated
that there could be guidance provided on what specific EMS minimum standards would be necessary to
meet different fisheries and fisheries management goals. Canada noted that those who have expertise in
what data (scientific or compliance) are needed may not be the experts regarding the technical aspects of
the equipment. Another challenge is to translate the work of the WG-EMS into cooperation with the relevant
Panel(s) when advising the Commission on developing or updating existing recommendations.

The Chair of the TSG-EM responded to Canada’s comments to clarify that the Sub-Group is using the ST-09
form to guide its exercise of determining which aspects of ICCAT’s current scientific observer coverage
could be successfully supplemented by the use of EMS.
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Japan agreed with the United States, Canada, and other CPCs by stating that EMS can have several objectives,
including both scientific and compliance. Japan asked what data are beneficial or critical to scientific
priorities and if the SCRS will prioritize what data items are to be collected by EMS. Japan noted that
additional complexity means more expense and perhaps a system more prone to malfunction. The United
States noted that some data elements are prescribed by management measures as Rec. 11-13 regarding
bycatch and discards.
The Chair of the TSG-EM said that this has not yet been discussed but will take note of the request and
discuss it with the TSG-EM.

Costa Rica and the United States raised the topic of whether EMS can supplant human observers (e.g., when
it is not possible to have observers on board, during COVID, etc.). The United States highlighted that EMS
should complement, and not replace, scientific observers. Discussion included one CPC acknowledging that
some ICCAT measures, such as Rec. 16-14, specifically call for the use of human observers. Thus, any
changes to those requirements would need to be vetted through PWG. Several participants and the Chair
noted the value of learning from and taking into consideration the EMS work done in other RFMOs.
c)

Compilation and evaluation of relevant reports and other information

The Chair informed meeting participants of the various reports and information that had been collated and
made available in the meeting folder. He thanked the Secretariat for assisting in this regard and underlined
the importance of keeping these meeting folders available intersessionally.
d)

Current and potential pilot projects on the use of EMS

The Chair opened the floor and asked CPCs to present their experiences and information on current and
developing initiatives
Japan provided an update on a trial involving three EMS from three countries to determine which is suitable
for Japan’s longline vessels. COVID delayed some efforts, and Japan is going to conduct more studies this
year. Some key findings to date include:
-

-

EMS has many applications but some malfunctions were not known during the trip (i.e., no data
found after trip completion), could not be fixed at-sea (i.e., interference between the EMS and
receiving system); technical support may not be available in-country; and some EMS are not
sufficient at this time.

EMS was conducive to short trips, but some long trips would result in significant data extraction
that managers should take into account and their cost effectiveness.

Japan is looking into further identifying the malfunction causes and may have more details available for the
WG-EMS meeting in June.

The United States presented an informational paper describing an EMS program implemented in the United
States (Appendix 4). The paper describes the EMS required on U.S. commercial pelagic longline vessels, its
systems specifications, data collection, and costs. The scientific capabilities of the system have not been fully
investigated and while the system could likely be used to collect some types of data, it is currently used for
compliance purposes. The project costs included initial installation and ongoing costs. The numbers are
presented in a range due to the nature of various contracts providing services. The United States noted that
the design of an EMS should be based on the purpose and objectives the system is designed for.

The EU presented a compilation of 32 different projects in which EU Member States have recently
participated related to EMS. Over 35% of the pilot projects were designed with the goal of monitoring
compliance with the EU discard ban landing policies. Over 34% of the pilot projects were attempting to
comply with the observer schemes, in an attempt to understand and compare if the data obtained from EMS
were reliable. Twenty-one percent of the projects were attempting to estimate discards, and 10% of the
pilot projects were monitoring the bycatch of species (e.g., marine mammals and seabirds). In response to
a question from a CPC, the EU noted that the projects outlined in the document were not limited to ICCAT
species.
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The EU presented a second document as a concept paper for a possible future pilot project with the main
objective of using stereoscopic cameras during at-sea transfers (Appendix 5). The existing goal of the
cameras is to evaluate the weight of the fish, and the pilot project would help examine minimum size
restrictions and explore the use of artificial intelligence (AI) to automate data analysis at sea. The project is
in concept form at this time, and the intention is to run it in the context of ICCAT. It was noted that such a
pilot project would need approval by the Commission. Japan stated that this type of pilot project would be
very important for management, as there is difficulty now in estimating ICCAT gross weight monitoring.
Japan also announced it is currently using AI to evaluate caging activities and has a pilot project in the works
for the 2022 season with Morocco. Japan will share results of this pilot project with the WG-EMS.

Morocco suggested that this topic needs to be taken up at Panel 2 or IMM because there are other CPCs
(beyond those present at WG-EMS) that would be affected by any decisions related to the transfer of live
bluefin tuna. Another CPC stated its support for trying to improve the way that catches are determined at
time of capture by weight monitoring with cameras at first transfer rather than after towing and then
calculating weight by the application of length-weight algorithms. The CPC stated that IMM may be in a
better place to talk further about this discrete issue, and that they believed this WG-EMS was set up to look
at EMS more broadly along with existing conservation and management measures (CMMs). The EU stated
that the intent of the pilot project was to fix some of the issues that are currently known, not to rollout the
technology and impose a new measure before the advantage of these tools are well known. The EU
concurred that if the project needed to be discussed outside of WG-EMS that IMM would be an appropriate
venue. If the pilot project was successful, then it could be discussed in Panel 2 for potential rollout.
In response to this discussion, CPCs and the Chair contemplated the broader role of the WG-EMS,
particularly the extent to which the Working Group should be involved in the steering or designing of pilot
projects or rather, serve the role of a policy forum to receive and review results from projects when advising
on the overall implementation of EMS in ICCAT. While concluding this agenda item, the Chair also reminded
the Group of existing measures where EMS was already foreseen (Recs. 19-02, 19-05.) for which the Group
will need to support the work of IMM/PWG.
5.

Recommendations for the development of implementation strategies and priorities in ICCAT
fisheries

In regard to administrative logistics, the Chair informed the Group that it would be beneficial to continue to
use and populate the meeting folders with informational papers or the Group can use an alternate platform
if the Group wishes. He opened the floor to discuss potential strategies and priorities.
As previously mentioned, one CPC stated that one of the clear mandates for the WG-EMS is to consider next
steps for EMS application to the tropical tunas and marlin fisheries, as those recommendations call for the
use of EMS and have elements specifying minimum requirements.

Canada conveyed its view that the WG-EMS’s role is not to authorize pilot projects, but to instead receive
status reports on the pilot projects, offer suggestions while steering the overall consideration in ICCAT’s
work in this field. The EU concurred that the WG-EMS should not serve as the gatekeeper for studies but to
act as a hub for anything EMS-related. The WG-EMS would collect and process information on EMS and
serve as the bridge between scientific studies and the practical application of new technology. The EU stated
that there are some short- and medium-term priorities for the WG-EMS, which include the existing ICCAT
recommendations that task the development of EMS minimum standards (tropical tunas, marlin).
Discussion included the WG-EMS prioritizing the establishment of minimum standards with an emphasis
on application for compliance purposes to complement what has already been undertaken on the science
side. This would be done fishery by fishery to capture the specifics of each fishery based on the needs on
each.

Canada also noted that the WG-EMS should consider the issue of data generation and access. For example,
if data generation may involve private third parties, the Commission would need to consider how the
Secretariat would provide and manage data access. Canada also noted that WG-EMS should be mindful of
CPCs’ different technical abilities.
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After the Chair summarized CPCs’ discussions, the EU offered to lead the drafting of a prioritization/strategy
paper, intersessionally. The paper would examine which fisheries would be prioritized for the development
of EMS, and for what purpose that system would be designed. Several CPCs and the Chair thanked the EU
and offered to participate in the drafting process intersessionally. The United States noted that it believed
this Group’s mandate is not to impose EMS on CPCs who would otherwise choose to deploy human
observers, but rather for CPCs who elect to use EMS to meet minimum standards for EMS that this Group
would develop. The United States also stated it is not this Working Group’s role to decide on new
requirements for specific fisheries, but that role, of course, belonged to the appropriate Panels as is normal
practice in ICCAT.

Canada asked about general procedures and if the WG-EMS will be drafting minimum standards that would
need to go to the PWG or panel for adoption, or straight to the Commission. The Chair responded that the
WG-EMS will report to the PWG which may in turn propose resolution(s) or recommendation(s) for
adoption by the Commission. The IMM, in cooperation with WG-EMS, is already mandated to make
recommendations to the Commission on EMS minimum standards, so WG-EMS will closely coordinate with
IMM as well.
The EU expressed its view that the WG-EMS work should not be limited to identifying minimum standards.
More so, if results from EMS projects indicated value, it should be the role of the WG-EMS to recommend
new or strengthened measures (scientific or compliance related) be adopted by the Commission. Other CPCs
concurred on the advisory nature of the WG-EMS.
Canada noted that the development of minimum standards could be an iterative process, which would help
to expedite operationalizing the EMS. The EU noted that an iterative process with periodic reviews of the
system would allow for opportunities for improvements and inclusion of evolving technologies.
The Chair summarized that the EU offered to help lead a prioritization document via an intersessional
process, and that there is agreement for an iterative approach with periodic reviews regarding the
development and refinement of minimum standards.
6.

Development of a workplan for 2022-2023

The Chair summarized the WG-EMS discussions by suggesting that a potential workplan would include
intersessional work, collaboration between the TSG-EM and the WG-EMS, and for the WG-EMS to proceed
on the development of minimum standards. He opened the floor for further ideas.

One CPC noted that one important task of the WG-EMS could be to review the purse seine minimum
standards (Ruiz et al., 2017), which were endorsed by the SCRS but not yet incorporated in any Commission
recommendation. The Chair of the TSG-EM confirmed that the Sub-Group is currently focusing on minimum
standards for pelagic longlines and is not planning on reopening the purse seine minimum standards. The
TSG-EM reports to the Subcommittee on Statistics that meets in September 2022 to make decisions, but the
TSG-EM can provide updates to the WG-EMS along the way.
Algeria asked about EMS utility in the live eastern bluefin tuna fishery, and the Chair stated that there is not
a provision currently for EMS in that fishery.

Canada noted the 2022 calendar and resolution that set out the WG-EMS’s role; the WG-EMS has to submit
an annual progress report at least 30 calendar days prior to the Annual Meeting. Canada asked what we
want to be able to report on, what deliverables we wish to submit, etc. The EU concurred regarding the
value of agreeing on milestones and suggested preparation of a 2023-2024 plan for the WG-EMS’s activities
for submission to the Annual Meeting. The EU anticipated the WG-EMS to be long-standing, and a status
report is appropriate. One CPC recommended that beginning work on minimum standards for both purse
seine and pelagic longline fisheries should be an item on the agenda for the June meeting of the WG-EMS.
The EU again volunteered to work intersessionally to create an initial draft of those minimum standards for
discussion in June, with a possible goal of adoption at the Annual Meeting.
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The Chair summarized that there will be intersessional work prior to the June meeting on both priorities
and strategies papers, as well as draft minimum standards for pelagic longline and purse seine fisheries. In
moving forward, the WG-EMS may look at the purse seine minimum standards (Ruiz et al., 2017) and would
be mindful of the value of an iterative development review process of these standards.
The Chair agreed to work with the Secretariat with regard to the platform and process for document
exchange within the WG-EMS to support intersessional work, and he encouraged the ongoing exchange of
information regarding trials.
7.

Other matters

The Chair opened the discussion, and no additional matters were suggested.
8.

Adoption of report and closure

The Chair thanked the WG-EMS for a productive meeting so early in 2022 to inform the WG-EMS’s next
steps. It was agreed that the report would be adopted by correspondence, and the Chair adjourned the WGEMS.
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Appendix 3
List of ICCAT Recommendations and Resolutions with references to
Electronic Monitoring Systems (EMS)
(Prepared by the Secretariat)
Rec/Res.

Species

Rec. 16-14

Rec. 19-02

Tropical
tunas

Rec. 19-02

Tropical
tunas

Paragraph
12. The SCRS shall:
a) develop, as needed and appropriate, an observer working manual
for voluntary use by CPCs in their domestic observer programs,
that includes model data collection forms and standardized data
collection procedures, taking into account observer manuals and
related materials that may already exist through other sources,
including CPCs, regional and sub-regional bodies, and other
organizations;
b) develop fisheries specific guidelines for electronic monitoring
systems;
c) provide the Commission with a summary of the scientific data and
information collected and reported pursuant to this
recommendation and any relevant associated findings;
d) make recommendations, as necessary and appropriate, on how to
improve the effectiveness of scientific observer programs in order
to meet the data needs of the Commission, including possible
revisions to this Recommendation and/or with respect to
implementation of these minimum standards and protocols by
CPCs.
13. Where they have been determined by SCRS to be effective in a
particular fishery, electronic monitoring systems may be installed on
board fishing vessels to complement or, pending SCRS advice and a
Commission decision, to replace the human observer on board.
14. CPCs should consider any applicable guidelines that are endorsed by
SCRS on the use of electronic monitoring systems.
15. CPCs are encouraged to report to the SCRS their experiences in the
use of electronic monitoring systems in their ICCAT fisheries to
complement human observer programs. CPCs who have not yet
implemented such systems are encouraged to explore their use and
report their findings to the SCRS.
32. CPCs may authorize their purse seine vessels to set on floating objects
provided that the fishing vessel has either an observer or a functioning
electronic monitoring system on board which is capable of verifying set
type, species composition, and providing information on fishing activities
to the SCRS.
55. For longline vessels flying their flag 20 meters length overall (LOA)
or greater targeting bigeye, yellowfin and/or skipjack in the Convention
area, CPCs shall ensure a minimum of 10% observer coverage of fishing
effort by 2022, through the presence of a human observer on board in
accordance with Annex 7 and/or an Electronic Monitoring system. For
this purpose, the Working Group on Integrated Monitoring Measures
(IMM WG), in cooperation with the SCRS, shall make a recommendation
to the Commission for endorsement at its 2021 Annual meeting on the
following:
a) Minimum standards for an electronic monitoring system such as:
i) the minimum specifications of the recording equipment
(e.g. resolution, recording time capacity), data storage type, data
protection
ii) the number of cameras to be installed at which points on board
b) What shall be recorded
c) Data analysis standards, e.g., converting video footage into actionable
data by the use of artificial intelligence
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d) Data to be analyzed, e.g., species, length, estimated weight, fishing
operation details
e) Reporting format to the Secretariat

In 2020 CPCs are encouraged to conduct trials on electronic monitoring
and report the results back to the IMM and the SCRS in 2021 for their
review.

CPCs shall report the information collected by the observers or the
electronic monitoring system from the previous year by 30 April to the
ICCAT Secretariat and to SCRS taking into account CPC confidentiality
requirements.
57. CPCs shall endeavour to further increase observer coverage rates for
longline vessels, including through trials and implementation of
electronic monitoring to supplement human observers. CPCs that trial
electronic monitoring shall share technical specifications and standards
with the Commission towards the development of agreed ICCAT
standards.
58. For purse seine vessels flying their flag and targeting bigeye,
yellowfin and/or skipjack in the Convention area, CPCs shall ensure
100% observer coverage of fishing effort, through the presence of an
observer on board in accordance with Annex 7 or through an approved
electronic monitoring system. CPCs shall report the information
collected by the observers from the previous year by 30 April to the
ICCAT Secretariat and to SCRS.
5. The Permanent Working Group for the Improvement of ICCAT
Statistics and Conservation Measures (PWG), in cooperation with the
SCRS, shall work to develop recommendations on the following
issues for consideration at the 2021 annual meeting of the
Commission:
a)

Rec. 19-05

Billfishes
(BIL)

b)
c)

d)
e)

Rec. 19-06

Shortfin
mako
(SMA)

Minimum standard for an electronic monitoring system such
as:
(i) the minimum specification of the recording equipment
(e.g. resolution. recording time capacity, data storage
type, data protection)
(ii) the number of cameras to be installed at which points on
board
What shall be recorded
Data analysis standards, e.g., converting video footage into
actionable data by the use of artificial intelligence
Data to be analyzed, e.g., species, length, estimated weight,
fishing operation details
Reporting format to the Secretariat

In 2020 CPCs are encouraged to conduct trials on electronic monitoring
and report the results back to the PWG and the SCRS in 2021 for their
review.
2. Notwithstanding the provisions in paragraph 1 above, CPCs may
authorize their vessels to catch and retain on board, transship or land
North Atlantic shortfin mako, provided that:
(1) For vessels whose length is greater than 12 m,
a) the vessel has either an observer or a functioning electronic
monitoring system on board which can identify whether
the fish is dead or alive;
b) shortfin mako is dead when brought along side for taking
on board the vessel;
c) the observer collects data on the number of individuals
hooked, body length, sex, condition, maturity (whether the
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Rec. 21-01
Rec. 21-09
Res. 21-17
Res. 21-22

Tropical
tunas
Shortfin
mako
(SMA)

Bluefin tuna
(BFT)

individual is pregnant and its litter size) and weight of
products for each shortfin mako caught as well as fishing
effort; and
d) when shortfin mako is not retained, the number of dead
discards and live releases shall be recorded by the observer
or estimated from the records of the electronic monitoring
system.
(2) For vessels whose length is equal or smaller than 12 m,
a) shortfin mako is dead when brought along side for taking
on board the vessel.
Recommendation by ICCAT replacing Recommendation 19-02 replacing
Recommendation 16-01 on a multi-annual conservation and management
programme for tropical tunas
Recommendation by ICCAT on the conservation of North Atlantic stock of
shortfin mako caught in association with ICCAT fisheries
Resolution by ICCAT establishing a pilot project for the implementation of
Remote Electronic Monitoring (REM) on bluefin tuna processing vessels
Resolution by ICCAT for the establishment of an ICCAT Working Group on
the use of Electronic Monitoring Systems (EMS)
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Appendix 4

Electronic Monitoring in the U.S. Atlantic Pelagic Longline Fishery:
An Information Paper
(Submitted by the United States)
The United States is providing this paper to offer details on the use of electronic monitoring (EM)
equipment in the U.S. Atlantic pelagic longline (PLL) fishery. This paper was previously submitted
as IMM-25 to the 2021 meeting of the Integrated Monitoring Measures (IMM) Working Group. We
hope this information can support discussions now taking place in the Working Group on
Electronic Monitoring Systems (WG-EMS) about the scope, purpose, and specifications of any EM
rules ICCAT may consider developing in light of the relevant provisions in recommendations,
including Recs. 19-05, 21-01 and 21-09. This paper is intended only to describe an example of one
successful EM program, along with various considerations and lessons learned from its
implementation.

The United States has required EM on our PLL vessels, regardless of size, operating in ICCAT
fisheries since 2015. EM was implemented as a compliance tool on PLL vessels to monitor
implementation of individual bluefin tuna quotas. The EM system allows the United States to
confirm that bluefin tuna interactions are being reported accurately and as required, and to verify
the accuracy of reported catch and of species identification. EM provides an independent data
stream to verify bluefin tuna catch reports submitted by PLL fishermen through traditional
logbooks, VMS set reports, and/or observer reports. The U.S. EM requirement has been very
effective as a compliance tool, and the incidental catch of bluefin tuna in the U.S pelagic longline
fishery has been effectively reduced.

In response to the adoption of the Recommendation by ICCAT on the Conservation of the North
Atlantic Stock of Shortfin Mako Caught in Association with ICCAT Fisheries (Rec. 17-08), the United
States incorporated EM requirements into U.S. regulations to address overfishing and support
measures to rebuild North Atlantic shortfin mako sharks. In the PLL fishery, that action
implemented measures allowing retention of North Atlantic shortfin mako sharks if dead at
haulback, provided the fishing activity was observed by either an at-sea observer or an approved
EM system.
Technical description:

The EM system must be installed by a U.S.-approved contractor, it must consist of video cameras,
other related sensors, and recording equipment, and it must have the following components and
capabilities:
-

-

Video cameras must be mounted and placed so as to provide clear, unobstructed views of
the area where the PLL gear is retrieved and of the catch during hook removal prior to
being placed in the hold or discarded. There must be lighting sufficient to clearly
illuminate individual fish.

Vessels are required to be equipped with a minimum of two cameras, with sufficient
resolution (no less than 720 pixels) to determine the number and species of fish harvested.
To obtain the views described above, one camera must be mounted to record close-up
images of fish being retained on the deck at the haulback station, and one camera must be
mounted to record activity at the waterline along the side of the vessel at the haulback
station.
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-

-

The EM system must be capable of initiating video recording at the time gear retrieval
starts. It must record all periods of time when the gear is being retrieved and during hook
removal until the catch is placed in the hold or discarded.

The EM system will continue to record for 30 minutes after the last drum rotation sensor
signal, or hydraulic pressure sensor signal, which indicates the activity of machinery used
for hauling gear. The system must include a GPS receiver which records location
coordinates, velocity, and heading data, and is directly and continuously logged by the
control box.

The GPS receiver must be installed and remain in a location where it continuously receives
a strong signal.

Hydraulic sensors are required to continuously monitor the hydraulic pressure, and a
drum rotation sensor must continuously monitor drum rotations; these hydraulic
pressures are recorded and stored by the control box.

The system must include a control box that receives and stores the raw data provided by
the sensors and cameras. The control box must contain removable hard drives and storage
systems adequate for a trip lasting 30 days.

A wheelhouse monitor must provide a user interface for the vessel operator to monitor
the control box and provide information on the current date and time (synchronized via
GPS), GPS coordinates, current hydraulic pressure reading, presence of a data disk,
percentage used of the data disk, and video recording status.

The EM system must have software that enables the vessel operator to initiate an EM selfdiagnostic test for functionality of the system components, and that records the outcome
of the tests.

Data collection and submission:

When a vessel enters the U.S Atlantic PLL fishery, the owner/operator is required to have an EM
system installed on their vessel. Vessels are provided with four hard drives for use in the EM
system. The owner/operator is responsible for plugging in the hard drive before the start of each
fishing trip, verifying that it is functioning properly, and ensuring the system remains powered on
and positioned correctly for the duration of each trip. These EM systems record only during gear
haulback; recording is triggered by sensors that are mounted on the mainline drum and on the
hydraulics. The system continues to record for up to 30 minutes after the last time the sensors are
triggered. Within 48 hours of completion of a fishing trip, the vessel owner/operator must return
the hard drive(s) to the EM service provider with pre-paid return postage. When a hard drive is
received for processing, a new hard drive is shipped back to the vessel owner/operator within 48
hours.

Data from the hard drives is managed by an EM service provider company contracted by the U.S.
government. The vessel owner/operator is responsible for notifying the EM service provider if
they have not received a replacement hard drive or if their EM system is not functioning properly.
Video footage from all PLL vessels is also reviewed by the EM service provider. Currently, 10% of
fleet-wide sets are targeted for review per year. Potential noncompliance identified during the
review of video footage and program administration is referred to NOAA’s Office of Law
Enforcement for appropriate action.
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Costs:
EM program costs in the Atlantic PLL fishery are currently borne by the U.S. Government. In 2020,
the U.S. PLL fleet had 110 vessels outfitted with EM, 67 of which were active. Overall costs per
CPC of implementing an EM program will vary taking into account the domestic structure of their
program, including who bears which costs (i.e., the vessel, the government, or some combination)
and how the program is implemented (e.g., via contractors and/or government personnel), the
size of the fleet to be covered, and the purpose and scope of the EM program.
EM Cost Estimates

Start Up Costs (Year 1)

Annual Maintenance Costs

Equipment Installation and Repair $1,500,000 -1,700,000

$500,000 - $700,000

Total Costs

$1,250,000 - $1,800,000

Data Storage and Review

$900,000 - $1,400,000

$2,400,000 - $3,100,000
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Appendix 5
Concept paper for a Pilot Project to test the use of stereoscopic cameras
during first transfers and the automation of video footage analysis
(Submitted by the European Union)
Most of the bluefin tuna (BFT) quota set by ICCAT is intended for caging in fattening farms (live BFT). Due
to its special characteristics, the regulation of the live BFT fishery is very complex, and its control is equally
complex, demanding and very expensive.

The monitoring and control of the live BFT fishery is largely based on video recordings of the various
transfer and caging operations of live bluefin tuna that take place underwater.

Because it is only possible to obtain live tuna weight through the use of a stereoscopic camera (SC), which
is only used at the time of caging, the calculation of the quantities caught and the closure of the fishery is
based on rough estimates made at the time of catching, which are only corrected after the results of the
caging operations are available (usually a few months after the catch took place).

Important provisions, such as minimum size, are difficult to implement since it is only possible to
determine the size of the tuna at the time of its caging (use of the SC), and an eventual detention of fish
below the minimum size once the fish has been caged, makes the segregation of undersized fish and its
release difficult in practice.

Every movement of tuna underwater has to be recorded using stereoscopic and/or conventional cameras,
including first transfers, further transfers, caging, control transfers, carry-over assessments and intra-farm
and inter-farm transfers. All of this means that hundreds of video footages have to be reviewed manually in
each fishing campaign, with the consequent huge workload that this entails (on average, the analysis of a
SC video can take between 6 and 8 hours and a conventional camera video between 3 and 4 hours). Despite
the heavy workload, manual counting offers inherent errors due to human intervention and does not allow
in some cases for high precision in the counting.
In recent years there have been important technological developments in new technologies that can assist
in the control of fisheries. These technologies are promising but need to be tested. A pilot project for the use
of new available technologies could have a double objective:

to test whether the newly available stereoscopic cameras can be used during the first transfers
from purse seine vessels or traps to towing cages;

-

to test the use of available software and artificial intelligence for the automatic analysis of the
video footages, to automatically determine the number of individuals and its weight.

-

The potential advantages of these new technologies are:
1.

Use of stereoscopic cameras during first transfer
a)

b)
c)

The quota consumption could be determined from the outset. Now the closure of the fishery is
based only on estimates of the quantities caught, which is not balanced until the SC results are
available several months later, with compensations at JFO level and potential releases;
It would end with potential problems regarding no reporting of mortalities during transport and
difficulties in monitoring and trace fish when further transfers prior to caging take place;

It would help the more effective implementation of the minimum size provisions for live BFT,
which are now considered to be difficult to implement;
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d)
e)
2.

It would do away with the burden now needed between farm and catching state for the
determination of final quotas, investigations for discrepancies between quantities caught and
caged, etc.; and could simplify control by eliminating some of the control requirements now
necessary.

It would end the need for releases. Right now significant quantities of fish are released to
compensate the estimated quantities. It is not clear whether the released fish returns to the stock
with the consequent impact on the management of the fishery.

Use of artificial intelligence for automatic counting and measurement
a)

b)
c)

The use of automatic counting and measurement (determination of weight) would significantly
reduce the burden for the authorities and save money and resources;

It would allow the authorities to analyse all the videos of the different transfers and further
transfers. At the moment due to the heavy workload involved, not all videos are reviewed by the
authorities;

It could also increase accuracy (companies claim 98% accuracy). Now only a 20% of the fish in
each video footage are manually measured. It would also eliminate possible human bias (now
the specimens that are measured are selected by the officer analysing the video and the
measurement is carried out manually).

The EU believes that the introduction of this can make a difference by modernizing and streamlining the
control system for live BFT. The technology could help to solve important challenges faced by the control of
this fishery, improve the accuracy of estimates of fish caught and greatly reduce the workload and cost for
the authorities involved in its control. Lastly, if these technologies prove to be reliable and up to the
expectations, they would allow to substantially complement the efforts put in closing existing loopholes
through the revision of the Recommendation 19-04 in 2021.
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