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Independent onboard monitoring of fishing activities is important in an era of marine animal overexploitation
and declining fish populations. Fisheries observers have traditionally filled this role to varying capacities. Their
work is critical to fisheries managers because observers collect data on, for example, catch composition, discard
and by-catch policy compliance, and transshipment activities - data that would otherwise be unreliable if
collected from other sources. However, fisheries observers have been subject to human rights and safety violations, including intimidation and assault, and many observers have even disappeared from their vessel assignments. In some cases, remote electronic monitoring (REM) has been deployed to complement or substitute
for human observers. This study is the first comparison of existing at-sea compliance monitoring and observer
programs for 17 Regional Fisheries Management Organizations (RFMOs), the main institutions that currently
exist to manage and conserve fish on the high seas or straddling high seas boundaries. Currently only three
RFMOs mandate 100% observer coverage on fishing vessels, and no RFMOs mandate 100% at-sea monitoring
coverage using REM. Moreover, no RFMOs mandate full transparency of either human observer or REM data. In
addition, no RFMOs include regulations to sufficiently ensure the protection of fisheries observer rights and
safety, and only four RFMOs mandate a specific process in the event that an observer disappears or dies. RFMOs
are well positioned to mandate comprehensive, independent, and transparent monitoring coverage onboard
fishing vessels by utilizing a complementary approach of human observers and REM. This would help ensure
better management of fisheries as well as better protection of marine ecosystems and human rights at sea.

1. Introduction
The rallying cry in the era of globalization and overexploitation has
been for increased transparency, including in fisheries. The ability for
those outside of the fishing industry to know and understand what is
happening to the wild animals exploited offshore depends largely on
fisheries observers, individuals employed by fisheries management
agencies or a third-party contractor [1,2]. Fishery observer duties vary
but can include logging daily fishing activities such as catch and effort,
location and characteristics of vessels, reporting any incidents regarding
safety on board, or quota, gear and by-catch violations, and in some
cases, supervising and signing off on transshipment activities [2,3].
Regional Fisheries Management Organizations (RFMOs), institutional

bodies that manage fisheries in areas beyond national jurisdiction (the
high seas), rely on accurate catch and effort data to establish the status of
fish stocks and associated species, as well as sustainable fishing limits.
Without these data, they cannot perform properly. There are an estimated 2500 observers worldwide (an estimate that includes national
and high seas fisheries) [4] and they typically work alone and live
among the crew on the vessel for as little as one day up to several months
at sea [5]. The data observers report may indicate a need for changes in
quotas, stricter regulation on types of fishing gear, enhanced enforcement of policies, or increased conservation efforts for species impacted
by by-catch [2,3] and as a result observers can be at odds with the
fisheries crew [5]. Given the risks of the position (see Table 1), who
watches out for these witnesses?
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There is a plausible connection between the protection of fisheries
observers and the protection of marine animals. Observers are likely to
be at a greater risk when they observe illegal activities, which often
compromise the regulations put in place to protect or conserve a species.
On the high seas, the areas of the ocean outside of national jurisdiction,
fish and invertebrates have been subject to more and more fishing effort
over the past few decades [6–8], in large part due to government subsidies, especially for fuel [9]. Many fish species straddle the boundaries
between national Exclusive Economic Zones (EEZs) and international
waters, and as coastal waters have become increasingly exploited,
fishing vessels have traveled further offshore to catch fish [7,8,10,11].
An estimated two-thirds of high seas fish populations are either depleted
or being overfished [12,13], and much of the global fish catch is stable
or declining despite increasing effort [14]. Discards and by-catch of
non-target species, such as seabirds, turtles, sharks and rays, threaten
many vulnerable species and present a major conservation concern
[15–17]. Ocean pollution, particularly plastic, is also negatively
impacting marine ecosystems and fish populations [18].
RFMOs, international bodies comprised of fishing countries and
where too often resource exploitation considerations are prioritized over
conservation concerns, are charged with coordinating and implementing fisheries management efforts of highly migratory species both within
and beyond the areas of national jurisdiction, and of areas of the high
seas generally under the United Nations Fish Stock Agreement of 1995
[19]. Fisheries management issues are particularly difficult to address
for fisheries that straddle the boundaries between national waters and
the high seas due to the remote nature of high seas fishing activity and
the large areas that some fish species, such as tuna, traverse [8,9]. RFMO
requirements for the use of satellite tracking technology have improved
monitoring of the movement of fishing vessels and enhanced governance, including detecting the presence of unauthorized vessels in
delineated management areas and illegal transshipments at-sea [20,21],
but this technology does not provide direct information about what is
happening onboard the fishing vessel.
Fisheries observer programs or some form of at-sea monitoring are
part of the regulations for most RFMOs, as well as the Commission for
the Conservation of Antarctic Marine Living Resources (CCAMLR), and

for our purposes we include CCAMLR as an RFMO [22]. The mandates of
these observer programs vary from being primarily focused on scientific
data collection to being primarily a compliance monitoring scheme
[23], although most observer program mandates include elements of
both. Fishing vessel owners and captains are often resistant to observers
due to logistics and costs [3,24] and also because observers are
recording the vessels’ activities [25]. Human observers have been subject to intimidation, harassment, assault, and have been murdered or
have disappeared at sea [5,26]. According to official reports, crewmembers have requested that observers in the Western and Central
Pacific Fisheries Commission not report conservation measure violations
[27], illustrating pressures on observers and demonstrating why observers may collude with crewmembers on illegal activity to protect
their own safety [25].
Remote Electronic Monitoring (REM) on-board fishing vessels, a
system of cameras, gear sensors, video storage, and satellite positioning,
has been proposed as one alternative monitoring tool, as it could lead to
more comprehensive coverage and could complement some of the liabilities associated with human observation [24,28–33]. In trial studies,
REM recording was able to closely match human observer accuracy in
some monitoring areas, including catch volume, effort, and species
composition [24,29–31,33]. Beyond fisheries regulations and conservation measures, well-regulated, transparent, and independent REM
systems could be used to monitor labor and human rights conditions
onboard vessels, and facilitate the adoption of specific RFMO provisions
on human rights and the monitoring of their implementation, as well as
compliance with existing obligations under other conventions, such as
Articles 40 through 44 on compliance and enforcement in the International Labor Organization Work in Fishing Convention (No. 188) [24]. A
study on Danish fisheries using a variety of on-board monitoring techniques found that the majority of fishers who had used REM responded
positively to its use, signaling the potential for crew acceptance [32]. As
REM systems become more cost-effective, the potential for scaling the
technology to cover all fishing vessels in RFMOs becomes more realistic.
A study on REM installation on UK fisheries found that the costs of
installation fell by 22% per year from 2015 to 2017 [28]. Although a
detailed study comparing the costs of REM and human observers has not

Table 1
Selected anecdotal reports of observer deaths or disappearances under suspicious circumstances in RFMO convention areas from 2010 to present.
Observer Name

Date

Circumstances

RFMO
Area

Nationality

Source

Edison
Geovanny
Valencia
Bravo
James Junior
Numbaru

March 6,
2018

IATTC

Ecuador

https://www.elcomercio.com/actualidad/ang
ustia-familiares-biologo-desaparecido-guayaquil
.html

WCPFC

Papua New
Guinea

https://www.rnz.co.nz/international/pacific-ne
ws/334953/fisheries-observer-safety-measure
s-not-fully-implemented

Usaia
Masibalavu

May 21, 2016

Disappeared from an Ecuador-flagged vessel in the InterAmerican Tropical Tuna Commission (IATTC) under the
Agreement for International Dolphin Conservation
Programme
Allegedly fell overboard from Chinese-owned purse seine
vessel Feng Xiang 818 and vessel did not initiate search
and rescue operation as required under the Western and
Central Pacific Fisheries Commission (WCPFC) observer
safety measures
Died onboard U.S. flagged purse seine vessel F/V Western
Pacific registered in the WCPFC convention area from an
unexplained “infection from injury”

WCPFC

Fiji

Larry Gavin

2016

Disappeared at sea, no information known, not
investigated

Unknown

Papua New
Guinea

Wesley Talia

2015

Disappeared at sea, no information known, not
investigated

Unknown

Papua New
Guinea

Keith Davis

September
10, 2015

Charlie Lasisi

March 29,
2010

Disappeared from a vessel under the IATTC transshipment
IATTC
observer program after documenting witnessing illegal
activity
Disappeared from F/V Dolores 838 registered in the
WCPFC
WCPFC and his body was later discovered bound with
chains
Adapted from Association of Professional Observers (APO) reports

http://www.humanrightsatsea.org/wp-cont
ent/uploads/2019/09/FIJI-Islands_Business_
Magazine_-Keeping_Our_Seafarers_Safe_10-13-I
B-July-2019.pdf
http://www.humanrightsatsea.org/wp-cont
ent/uploads/2019/09/FIJI-Islands_Business_
Magazine_-Keeping_Our_Seafarers_Safe_10-13-I
B-July-2019.pdf
http://www.humanrightsatsea.org/wp-cont
ent/uploads/2019/09/FIJI-Islands_Business_
Magazine_-Keeping_Our_Seafarers_Safe_10-13-I
B-July-2019.pdf
http://www.hakaimagazine.com/features/
mysterious-disappearance-keith-davis/

June 25,
2017
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USA
Papua New
Guinea

http://www.apo-observers.org/docs/2015_Tu
na_forum_Patricia_Kailola.pdf
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been conducted, estimates currently suggest that a combination of REM
and human observer monitoring could be used to cover fishing vessels
with 100% at-sea monitoring at a small fraction of the cost of using only
human observers, including maintenance [24,28].
However, REM still has some important limitations and a move towards more extensive fishing industry monitoring using REM would
require extensive regulation to ensure adherence to technical and
implementation standards, as well as public accountability and oversight. Currently, REM is less accurate at recording high-volume fisheries,
such as purse seines and trawls, and there are scientific data, such as sex
and maturity, that REM either cannot detect at all or cannot detect as
effectively as human observers [24]. Trial studies highlighted that there
are still some instances of REM failing to record catch, by-catch, discards, or species interactions, due to camera angles, system handling,
and other technological limitations [24,29,30]. In addition, REM systems are potentially prone to corruption and tampering, including being
turned off by crewmembers and prevented from recording critical information [34]. Human observers that are onboard alongside REM
systems can help to direct camera angles, ensure system functions, act as
an important third-party witness, and record specific data that REM
systems will miss, such as discard survival and more detailed scientific
data critical to fisheries management. Most studies on REM argue that
with proper handling and the complement of human observers, REM
could allow fisheries to approach 100% at-sea coverage and accuracy,
but that strictly applied high standards are crucial to REM success [24,
28,35]. Most important, wide-scale adoption of REM should not lead to
less transparency and independent oversight and increased
self-monitoring by the fishing industry.
Here we examined the mandated at-sea compliance monitoring and
observer programs for 17 Regional Fisheries Management Organizations, including CCAMLR, (Table 2), and how they ensure that monitoring of conservation measures takes place effectively while protecting
human observer safety. Previous studies have compared certain RFMO
observer programs as they relate to specific conservation goals, such as
by-catch provisions, but no study has previously conducted a broad scale
review of all RFMO observer and at-sea monitoring programs as they
relate to coverage levels, compliance reporting, observer rights and
safety regulations, and public transparency [3,23]. We developed a set
of criteria questions to assess the RFMOs across these conservation
concern areas. We also look specifically at trends in observer reports of
violations from 2013 through 2017 in the Western and Central Pacific
Fisheries Commission (WCPFC) [27]. Finally, we make policy recommendations around the complementary nature of human observers and
REM systems.

2. Methods
We reviewed RFMO convention texts, resolutions, mandates, conservation measures, and information available on official websites to
evaluate at-sea compliance monitoring and observer programs in place
as of January 2019 (See Supplementary data for a list of the most
comprehensive sources on observer and electronic monitoring regulations for each RFMO in addition to the measures cited directly in the
text). We developed a set of criteria questions across four categories to
examine the stringency of RFMO programs. This study only reviewed
observer program mandates and not the extent of their implementation.
The existence of observer program mandates does not necessarily mean
that all observer regulations and overage requirements are being properly and comprehensively met or implemented.
The first category considered observer coverage generally (Table 3).
Question 1 asked whether the RFMO mandates some kind of regional
observer program for its contracting partners and co-operating nonmembers in the RFMO area. Questions 2-5 addressed public availability
of observer data, whether observers are guaranteed a right to logbooks
and fish stock information onboard vessels, and whether the observer is
required to be from a different flag state than the fishing vessel. The
remaining questions focused on the kinds of vessels that are required to
carry observers and what percentage of vessels are required to carry
observers.
The second category considered the kinds of compliance monitoring
and reporting powers bestowed upon human observers (Table 4). The
first question was whether observers are tasked with collecting scientific
data on fish catch. The second asked whether monitoring compliance
was the primary function of the observer. While many RFMO observer
programs require observers to collect data on the implementation of
conservation and management measures, not all of these RFMO programs cast the observer as the official compliance monitor, instead
leaving the contracting parties to determine whether to use the data
collected for compliance purposes [23]. Subsequent questions went into
further detail about the kinds of conservation measures for which observers are tasked to report compliance, ranging from gear type to
by-catch policies, regardless of whether compliance monitoring is the
primary function of the observer program.
The third category broadly considered the RFMO policies in place to
protect observer rights and safety (Table 5). These questions are based in
part on the International Observer Bill of Rights (IOBR), most recently
updated in 2013 by the Observer Professionalism Working Group
(OPWG) and Association for Professional Observers (APO) [1]. The APO
and other NGOs have been putting pressure on RFMOs to adopt the
stipulations in the IOBR as official policies to protect observer rights
[36]. The first six questions in this category asked whether policies and
resources ensure crew and observer rights and safety. Questions 7–10
focused on what kinds of policies and processes are in place that protect
observers from harassment, intimidation, and assault. Question 8 asked
specifically about sexual harassment against fisheries observers, because
this issue has been highlighted for observers in Alaska [37].
The fourth category considered RFMO policies on Remote Electronic
Monitoring (REM) (Table 6). The first question was whether the RFMO

Table 2
The Regional Fisheries Management Organizations included in this study.
Acronym

Full Name

CCAMLR
CCBSP

Commission for the Conservation of Antarctic Marine Living Resources
Convention on the Conservation and Management of the Pollock
Resources in the Central Bering Sea
Commission for the Conservation of Southern Bluefin Tuna
General Fisheries Commission for the Mediterranean
Inter-American Tropical Tuna Commission
International Commission for the Conservation of Atlantic Tunas
Indian Ocean Tuna Commission
International Pacific Halibut Commission
Northwest Atlantic Fisheries Organization
North Atlantic Salmon Conservation Organization
North East Atlantic Fisheries Commission
North Pacific Anadromous Fish Commission
Pacific Salmon Commission
South East Atlantic Fisheries Organization
South Indian Ocean Fisheries Agreement
South Pacific Regional Fisheries Management Organization
Western and Central Pacific Fisheries Commission

CCSBT
GFCM
IATTC
ICCAT
IOTC
IPHC
NAFO
NASCO
NEAFC
NPAFC
PSC
SEAFO
SIOFA
SPRFMO
WPCFC

Table 3
General at-sea monitoring and observer coverage criteria questions
1.
2.
3.
4.
5.
6.
7.
8.

3

Is a regional observer program in place and implemented by the RFMO (as
opposed to delegated to contracting parties)?
Are all raw observer reports and data publicly available?
Are summaries of observer reports publicly available?
Does the observer have a guaranteed right to access fish stocks and logbooks
onboard?
Does the observer have to be from a different flag state than the vessel?
Are there observer requirements for different gears types/areas/species?
Are 100% of fishing vessels required to carry observers?
Are 100% carrier vessels required to carry observers during transshipments with
fishing vessels?
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3. Results

Table 4
Observer compliance monitoring and reporting criteria questions.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Of the 17 RFMOs (Table 7 and Fig. 1), 14 have some form of regional
policy on observers. None of the RFMOs make all observer reports and
raw data publicly available. Three RFMOs: ICCAT, IOTC, and WCPFC
publish regional-level summaries of observer compliance violation reports and safety concerns that are publicly available [27,38,39]. For
both the ICCAT and the IOTC, these summary reports are only available
for the transshipment observer scheme [38,39]. In addition, the IATTC
makes yearly observer summary reports of all individual contracting
parties publicly available, but it does not publish a regional-level summary of observer reports [40]. Japan and Indonesia have both released
yearly summary reports of their national observer programs in the
CCSBT convention area, but other contracting parties in the CCSBT have
not, and the CCSBT does not mandate public disclosure of these individual contracting party summaries [41,42]. Nine RFMOs include specific provisions in their observer policies that state captains must
guarantee the observer’s access to fisheries logbooks and fish stocks
onboard fishing vessels. The GFCM and SPRFMO both have policies
around observers on the regional-level but do not require observers on
fishing vessels as part of their mandate [43,44]. GFCM only requires
observers to be present on carrier vessels during transshipments at-sea
with GFCM vessels [43], while SPRFMO’s observer program only went
into place in 2019 and outlines how observers should be utilized but
currently merely encourages contracting parties to use observers while
the RFMO determines appropriate levels of observer coverage over the
next year [44]. Five RFMOs require observers to be present on all carrier
vessels that are engaged in transshipments at-sea.
Only three of the 17 RFMOs (CCBSP, NAFO, and SEAFO) officially
mandate 100% observer coverage for all fishing vessels operating in
their convention area as of 2019 [45–47]. However, contracting parties
to the NAFO may request to reduce their observer coverage level to 25%
for each calendar year, providing they can prove any vessels not carrying observers will meet other regulatory requirements and only fish in
areas of low by-catch concern [46]. CCAMLR currently mandates 100%
observer coverage on vessels fishing for toothfish, and has initiated an
increasing scale of coverage levels for krill fisheries, which started at
50% required coverage for the 2016/2017 fishing, currently mandates
75% coverage, and will graduate to a 100% observer coverage
requirement after the 2019/2020 fishing season in December 2020 [48].
The other RFMOs with observer mandates vary in their coverage level
requirements. Some mandate specific coverage percentage rates, such as
IOTC, which mandates that contracting parties ensure that at least 5% of
fishing vessels have observers onboard [49]. ICCAT mandates 100%
observer coverage for purse seine vessels fishing for bluefin tuna, 20%
observer coverage for longline vessels fishing for bluefin tuna, and 5%
observer coverage for longline vessels fishing for Mediterranean
swordfish [50,51]. ICCAT also adopted a proposal in November 2019 to
expand the coverage for tropical tunas to 100% observer coverage for
purse seine vessels by 2020 and at least 10% observer coverage for
longline vessels by 2022 [52]. IATTC and WCPFC both mandate that 5%
of longline vessels and 100% of purse seine vessels have observers onboard [53,54]. However, some fleets are still falling well short of this
requirement. A review of contracting party compliance with the scientific observer coverage mandate in the IATTC found that most contracting parties failed to meet even 5% coverage in the period from 2015
to 2018, and that many contracting parties were failing to submit
observer reports at all [55]. Other RFMOs have observer program requirements only for specific types of gear, such as SIOFA’s mandate of
20% observer coverage for longline vessels engaging in bottom fishing
and 100% observer coverage for trawlers engaging in bottom fishing
[56].
The results of the second set of criteria questions (Table 8 and Fig. 2)
about how observers are used for compliance monitoring and science
showed that 13 RFMOs mandate the use of human observers to collect
scientific data on fish stock, including biological sampling. Four RFMOs:

Does the observer collect scientific data?
Is compliance monitoring the primary function of the observer program?
Does the observer record gear type compliance?
Does the observer record compliance with catch restrictions?
Does the observer record compliance with by-catch/discard policies?
Does the observer record interactions with marine mammals/sea-birds?
Is an observer required to report compliance during transshipments at-sea?
Does the observer record sightings of unauthorized vessels in the RFMO?
Does the observer record compliance with pollution policies?
Does the observer record witnessed human rights abuses?

Table 5
Observer rights and safety criteria questions.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Is there a codified observer safety mandate?
Is there an observer manual that includes provisions of their rights?
Is there radio equipment on board for the observer to use in case of an
emergency?
Is there a policy in place to protect the human rights of all crew?
Is the observer guaranteed suitable living standards?
Is there a policy governing observer wages/hours/leave?
Is there a policy against harassment of fisheries observers?
Is there a policy specifically against sexual harassment of fisheries observers?
Is there a prescribed process if an observer reports harassment/intimidation?
Is there a prescribed process if an observer dies/is reported missing?

Table 6
Remote electronic monitoring criteria questions.
1.
2.
3.
4.
5.
6.

Is there a regional policy on REM?
Can REM replace human observers in order to meet observer coverage
requirements?
Is there any penalty for failing to comply with REM provisions?
Is there a system in place to review REM footage at the RFMO level?
Is there a requirement that REM footage and data must be publicly available?
Are 100% of fishing vessel required to carry REM systems?

has mandated any regional policy on the use or implementation of REM.
The second was whether a REM system can be used to replace human
observers under certain circumstances. The third and fourth questions
went into some more detail about how the RFMO ensures REM
compliance monitoring can work effectively. The fifth question examined public transparency of REM data and footage. The final question
asked whether any RFMO has mandated 100% REM coverage. Since
REM is still a developing technology area, these criteria questions are
forward-looking to establish some standards that RFMOs could use to
improve REM policies.
In addition, as a case study, we examined and analyzed trends in
observer reports of compliance violations in the Western and Central
Pacific Fisheries Commission (WCPFC) annual reports for the regional
observer program over the five-year period from 2013 through 2017
(the most recent report available). Starting with the 6th Annual Report
for the Regional Observer Program released in 2014, the WCPFC has
reported a uniform “Observer Trip Monitoring Summary” detailing
observer compliance reporting on observer rights, national regulations,
WPCFC conservation and management measures (CMMs), log sheet
recording, interactions with “Species of Special Interest”, pollution, and
sea safety. We used the data from these tables to assess trends in
observer monitoring. The WCPFC is one of only three RFMOs that
publicly report regional-level summaries of observer compliance and
violation reports (although note that the most recent data is from 2017),
and the only RFMO that does not restrict these regional summary reports
to only transshipment-related observer reports [27,38,39]. A more
detailed study of all publicly available observer violation reports in all
RFMOs is necessary and desirable.
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Table 7
General observer coverage criteria question results.
RFMO

Regional
Policy?

Data
Public?

Summary reports
available?

Right to
access logs?

Different flag
state?

Observers for some gear/
areas/species?

100% of fishing
vessels?

100% of carrier
vessels?

Total

CCAMLR
CCBSP
CCSBT
GFCM
IATTC
ICCAT
IOTC
IPHC
NAFO
NASCO
NEAFC
NPAFC
PSC
SEAFO
SIOFA
SPRFMO
WCPFC

1
1
1
1
1
1
1
1
1
0
1
0
0
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
1c
1e
1g
0
0
0
0
0
0
0
0
0
1

1
1
0
0
1
1
1
0
1
0
0
0
0
1
0
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1a
1
1b
0
1d
1f
1h
1i
1
0
1j
0
0
1
1k
0
1l

0
1
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0

0
0
1
1
1
1
1
0
0
0
0
0
0
na
0
0
0

3
4
3
2
5
5
5
2
4
0
2
0
0
4
2
2
4

a

(100% toothfish, 75% krill)
(10% of all fishing vessels)
c
(contracting parties)
d
(5% for longline vessels, 100% for purse seines and in Antigua area)
e
(only transshipments)
f
(20% bluefin tuna longlines, 100% bluefin tuna purse seines, 5% Mediterranean swordfish longlines)
g
(only transshipments)
h
(5% of all fishing vessels)
i
(~20 vessels)
j
(exploratory bottom fishing)
k
(100% bottom trawls, 20% other bottom fishing gear)
l
(5% for longline vessels, 100% for purse seine vessels)
b

Fig. 1. General observer coverage criteria results.

ICCAT, NAFO, SEAFO, and WCPFC, mandate that compliance monitoring is the primary function of their observer program. IATTC only
includes a compliance monitoring mandate specifically for observers on
vessels in the Agreement on the International Dolphin Conservation
Program [57]. IOTC similarly only includes a compliance monitoring
mandate for observers present during transshipments at-sea [58].
Regardless of whether compliance monitoring is the primary function of
the observer, 11 RFMOs mandate that human observers report

compliance with species catch restrictions, gear restrictions, by-catch
and discard policies, and interactions with marine mammal or seabird
interactions; and nine RFMOs mandate that human observers report
compliance during transshipments at-sea, from either the fishing vessel
or the carrier vessel. It is notable that SEAFO officially bans all transshipments at-sea so was not included in the compliance question,
although transshipments do happen in the SEAFO jurisdiction [59].
Only five RFMOs mandate that human observers report sightings of
5
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Table 8
Observer compliance reporting criteria question results.
RFMO

Scientific
data?

Compliance
Primary
Mandate?

Gear type
compliance?

Species
catch
restrictions?

Bycatch/
discard
policies?

Marine
mammals/
sea-birds?

Transshipments
at-sea?

Unauthorized
vessels?

Pollution
policies?

Human
Rights
Abuses?

Total

CCAMLR
CCBSP
CCSBT
GFCM
IATTC
ICCAT
IOTC
IPHC
NAFO
NASCO
NEAFC
NPAFC
PSC
SEAFO
SIOFA
SPRFMO
WCPFC

1
1
1
0
1
1
1
1
1
0
1
0
0
1
1
1
1

0
0
0
0
0a
1
0b
0
1
0
0
0
0
1
0
0
1

1
1
1
0
1
1
1
0
1
0
0
0
0
1
1
1
1

1
1
1
0
1
1
1
0
1
0
0
0
0
1
1
1
1

1
1
1
0
1
1
1
0
1
0
1
0
0
1
1
1
1

1
1
1
0
1
1
1
0
1
0
1
0
0
1
1
1
1

0
0
1
1
1
1
1
0
1
0
0
0
0
na
1
1
1

1
0
0
0
0
1
1
0
0
0
0
0
0
1
0
0
1

1
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7
5
6
1
6
9
8
1
7
0
3
0
0
7
6
6
9

a
b

(except for observers in the Agreement on the International Dolphin Conservation Program)
(except for observers present during transshipments at-sea)

Fig. 2. Observer compliance monitoring criteria results.

unauthorized vessels in RFMO waters, and only four RFMOs mandate
that human observers report compliance with pollution and garbage
disposal policies. In addition, none of the RFMOs currently mandate that
observers report witnessed human rights violations of crewmembers
onboard fishing vessels. Although the WCPFC included observer reports
of mistreatments of crewmembers up until 2015, this category was
removed from observer reports without explanation in the following
years [27].
Table 9 and Fig. 3 show the results of observer safety and observer
rights provisions and documents on the RFMO-level. Different contracting parties of RFMOs may have their own observer safety and
observer rights guarantees or bilateral agreements without such guarantees being in place on the RFMO-level. Only eight RFMOs have some
form of publicly available regional-level observer safety mandate and all

eight of these RFMOs mandate that observers should be guaranteed the
right to carry out their duties without harassment or intimidation, while
only the ICCAT specifically includes sexual harassment under this
mandate [60]. The IPHC, not included in these eight, conducts trainings
on observer safety for its “sea samplers” program, the alternative to
observers used in the IPHC, but information on these trainings or any
specific regulations is not transparent. However, only five RFMOs have a
regional observer manual or document that outlines the specific rights
and safety policies for observers. Nine RFMOs mandate that observers
have access to emergency communication equipment and eight RFMOs
mandate that observers be provided with suitable accommodation and
living conditions at least akin to the rest of the crew. Only the WCPFC,
however, includes any provisions on human rights conditions for
crewmembers in general [61]. Also, none of the RFMOs mandate
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Table 9
Observer rights and safety criteria question results (listed as n/a if not transparent).
RFMO

Observer
safety
regulation?

Observer
manual?

Radio
equipment?

Human
Rights of
crew?

Living
conditions?

Wages/
hours?

Harassment
policy?

Sexual
harassment
policy?

Process for
harassment/
intimidation?

Process for
disappearance/
death?

Total

CCAMLR
CCBSP
CCSBT
GFCM
IATTC
ICCAT
IOTC
IPHC
NAFO
NASCO
NEAFC
NPAFC
PSC
SEAFO
SIOFA
SPRFMO
WCPFC

1
0
1
0
1
1
1
n/a
1
0
0
0
0
0
0
1
1

1
0
0
0
0
1
1
n/a
0
0
0
0
0
0
0
1
1

1
1
1
0
1
1
1
n/a
1
0
0
0
0
0
0
1
1

0
0
0
0
0
0
0
n/a
0
0
0
0
0
0
0
0
1

1
1
1
0
0
1
1
n/a
1
0
0
0
0
0
0
1
1

0
0
0
0
0
0
0
n/a
0
0
0
0
0
0
0
0
0

1
0
1
0
1
1
1
n/a
1
0
0
0
0
0
0
1
1

0
0
0
0
0
1
0
n/a
0
0
0
0
0
0
0
0
0

1
0
0
0
1
1
0
n/a
1
0
0
0
0
0
0
1
1

1
0
0
0
1
0
0
n/a
0
0
0
0
0
0
0
1
1

7
2
4
0
5
7
5
0
5
0
0
0
0
0
0
7
8

Fig. 3. Observer rights and safety criteria results.

specific policies around wages, hours, or leave for fisheries observers,
although they could set minimum standards in their observer program
schemes. Six RFMOs specifically outline the processes that need to be
undertaken if an observer faces harassment or intimidation, while only
four RFMOs mandate specific processes in the case of an observer
disappearance or death.
Three RFMOs have a regional level policy for the use and implementation of REM systems across contracting parties (Table 10 and
Fig. 4). In four RFMOs, official policy states REM systems can be used to
fulfill some of the compliance monitoring tasks of human observers,
including in SPRFMO, which does not officially have a regional electronic monitoring policy but states that some contracting parties may
have capabilities to use REM [44]. None of these RFMOs, however,
currently have stipulations around penalties for disrupting REM
coverage or a RFMO level process for reviewing REM footage. In addition, none of these RFMOs currently mandate that REM footage and data
be publicly available for transparency and oversight. None of the RFMOs
currently require REM systems to be used on all fishing vessels.
An analysis of trends in the observer summary reports of the WCPFC

from 2013 to 2017 shows that generally the number of observer reports
of rights violations was on a downward trend from 2013 to 2017 (see
Supplementary data for details of all observer reports over this period).
Observer reports of intimidation or obstruction have fallen from 35
(5.5% of total trip reports) in 2013 to 18 (1.5% of total trip reports) in
2017 and observer reports of lacking living conditions have fallen from
31 (4.8% of reports) in 2013 to 2 (0.2% of reports) in 2017. Observer
reports of vessel non-compliance with commission conservation and
management measures (CCMs) were more sporadic, jumping from 64
(10% of reports) in 2013 up to 183 (14.8% of reports) in 2015 and back
down to 77 (6.4% of reports) in 2017. The violations cited in the highest
number of observer reports were logbook-recording violations, for
example observers reported inaccurate recording of discarded “Target
Species” 262 times (40.1% of reports) in 2013 and 236 times (19.7% of
reports) in 2017, and inaccurate recording of discarded by-catch species
134 times (20.9% of reports) in 2013 and 251 times (21% of reports) in
2017. Observer reports of vessels disposing garbage in the ocean has also
fallen from 281 reports (48.8% of reports) in 2013 and 402 reports
(51.9% of reports) in 2014 to 110 reports (9.2% of reports) in 2017.
7
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Table 10
Remote electronic monitoring criteria question results.
RFMO

REM
Policy?

Can electronic monitoring be used to
replace human observer compliance
monitoring policies?

Is there any penalty for
disrupting REM
coverage?

Is there a system in
place to review REM
footage?

Requirement that REM data
and footage is publicly
available?

100%
REM?

Total

CCAMLR
CCBSP
CCSBT
GFCM
IATTC
ICCAT
IOTC
IPHC
NAFO
NASCO
NEAFC
NPAFC
PSC
SEAFO
SIOFA
SPRFMO
WCPFC

0
0
0
0
0
1
0
0
1
0
0
0
0
0
1
0
0

0
0
0
0
0
1
0
0
1
0
0
0
0
0
1
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
2
0
0
2
0
0
0
0
0
2
1
0

Fig. 4. Remote electronic monitoring criteria results.

4. Discussion

To adequately address observer safety, RFMOs could start by integrating the International Observer Bill of Rights (IOBR) into official
RFMO regulations. Crucially, beyond safety measures, the IOBR outlines
the rights that observers should hold while working onboard fishing
vessels [1]. Currently, none of the RFMOs have a uniform policy governing labor rights for observers, such as their wages, working hours, or
right to work leave. The results of the observer rights and safety criteria
questions outlined in this study are only a rudimentary review of the
observer protections that can and should be mandated by RFMOs. To
properly align with the IOBR, RFMOs need to ensure that all observers
receive written contracts defining employment terms, ensure systems for
fair and equitable employment and deployment of observers, ensure
competitive wage packages commensurate with similar positions,
include policies about break time between vessel assignments to afford
observers proper rest and rejuvenation, and protect observer rights to
regular mental and physical health check-ups [1]. To help prevent
blackmailing and threats to force collusion with illegal activities, RFMOs
also need to mandate that all observer pay, travel, and lodging benefits
are independent of the vessel on which they are assigned to prevent
captains from holding these benefits over observers’ heads [1].
In addition, although eight RFMOs mandate that observers be
guaranteed suitable living conditions, only the WCPFC has any

The heterogeneity among RFMO rules about fisheries observers is
notable and shows that improvements are necessary (Fig. 5). Only four
RFMOs (CCAMLR, IATTC, SPRFMO, and WCPFC) currently mandate a
specific process in the event that an observer disappears or dies. The
Association for Professional Observers (APO) has identified several
known observer deaths or disappearances that occurred under suspicious circumstances (Table 1). Many of the known observer disappearances occurred in RFMOs that have since mandated processes and
reporting of disappearances, such as the WCPFC in 2017 and the IATTC
in 2018 [62,63]. The APO states that the reported disappearances and
deaths are likely only a small anecdotal subset of observer disappearances, many of which may go unreported [26], leaving an open question
about observer disappearances in RFMOs that do not mandate reporting
of observer injuries, deaths, or disappearances. All RFMOs are failing in
some way to establish comprehensive observer programs or adequately
ensure the safety of human observers. The WCPFC has taken some steps
to address the safety of fisheries observers, and observer reports of
obstruction and intimidation have fallen from 5.5% of reports in 2013 to
1.5% of reports in 2017. Without explanation, the WCPFC halted
observer reports of crew mistreatment after 2015 [27].
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Fig. 5. RFMO performance on at-sea compliance monitoring and observer policies aggregated across all 34 questions in the four categories.

regulations governing the protection of human rights and the guarantee
of adequate living conditions of crewmembers in general [61]. Human
rights abuses, including cases of labor trafficking, onboard fishing vessels on the high seas are widely documented and have not received
adequate legislative attention from RFMOs [5,21,64]. RFMOs are well
placed to adopt measures to protect the rights and safety of fisheries
observers and crewmembers. Such measures may require the amendment of RFMO conventions to include a broader mandate that specifically covers human rights protections at sea, but given the increasing
human rights issues on the high seas, this is a necessary step to ensure
that the rights of individuals working under RFMO governance schemes
are protected.
The majority of RFMOs, but not all, include some form of regional
observer program, in line with United Nations recommendations on
effectively monitoring fisheries management programs [65,66]. However, three (NASCO, NPAFC, and PSC), which all focus on anadromous
species fisheries, mainly salmon, do not have any form of regional policy
related to observers or REM. Yet important infractions that might be
caught by observers, including by-catch of unwanted fish and other
species, illegal gear-use, unreported fishing, and plastic pollution have
all been documented in salmon fisheries [18,67–70]. The anadromous
fish RFMOs would be well placed to coordinate and harmonize observer
or electronic monitoring policies across contracting parties to enhance
fisheries management efforts and conservation compliance.
The 14 RFMOs that do have a regional observer program differ
widely in the extent, breadth, and specificity of their policies, including
around compliance monitoring and observer rights. Such a disparity in
RFMO policies has been criticized for allowing illegal activity and
overfishing to congregate in areas of the ocean with looser compliance
monitoring and poorer governance [71]. International coordination and
consistency of regional observer programs across RFMOs could prevent
the exploitation of areas with weaker policies by illegal fishers, enhance
the effectiveness, and reduce the costs of observer coverage by allowing
for cross-endorsement of approved observers between RFMOs since
observers could receive the same training on data and compliance
monitoring requirements. This kind of cross-endorsement of observers
through a memorandum of agreement is already occurring between
some RFMOs, including the Inter-American Tropical Tuna Commission
(IATTC) and the Western and Central Pacific Fisheries Commission
(WPCFC) [72], and a stronger harmonization between RFMO observer
policies would only improve such collaboration.
The required extent of observer coverage is another inconsistent

policy across RFMOs. Babcock et al., 2003 [73] found that to accurately
estimate by-catch of common species, unbiased and proportionally
distributed observer coverage would need to be in place in 20% of a
fishery, and that coverage levels would need to be 50% for accurate
estimates of rare species by-catch. However, randomized and statistically representative partial observer placement is highly unlikely to be
present in any of the RFMOs without a 100% observer coverage
requirement. Observers are most often placed on vessels that volunteer
to have observers onboard and/or have the logistical capacity to house
observers, and these vessels are not necessarily representative of the
fishery or fishing effort as a whole [73,74]. In addition, vessels with
observers onboard may be under an “observer effect”, where they
change their behavior as the result of the observer [73,74]. In the face of
global fisheries declines and the necessity of holistic fisheries data [12,
14], it would be prudent for all RFMOs to mandate 100% at-sea monitoring coverage for all fishing vessels using a combination of human
observers and REM.
Beyond coverage levels, the observer programs of many RFMOs are
lacking in key areas that could improve the effectiveness of observer
programs as a whole. None of the RFMOs require that all observers be
from a different flag state than the vessel on which they are assigned in
all cases. Corruption at all levels of the seafood supply chain has been
highlighted as an issue facing fisheries management [25,75–77], and
RFMOs can develop international observer programs to help ensure
impartiality on the part of the observers and combat corruption.
CCAMLR includes an international observer scheme that seeks to train
and assign observers from different flag states to fishing vessels in the
convention area. However, it is not mandated for all fishing vessels in
the CCAMLR convention area - some krill fisheries and vessels in EEZ
waters are permitted to use national observers, and it has failed to be
implemented in its entirety due to contracting party objections [78–80].
However, such international observer schemes can only be effective if
they are complemented with strong observer rights protections, and
observers do not fear threats or physical intimidation that may force
them to falsify or misreport data and collude with illegal fishers [25].
None of the RFMOs make all observer reports and raw data publicly
available, only four RFMOs make summaries of violations reported by
observers publicly available, and only three at the regional level.
Moreover, currently none of the RFMOs mandate that REM data be made
completely publicly available for oversight and transparency. This lack
of transparency across the observer programs of almost all RFMOs
hampers accountability and the potential for analysis and investigation
9
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into the effectiveness of observer programs, which could enhance RFMO
fisheries sustainability goals. Currently raw data is only made available
selectively to NGOs or regulators for implementation assessment or review [54], but in the face of increasing fisheries declines and reports of
human rights abuses [5,12,14], this selective transparency is not sufficient to pressure RFMO member states to act. The member states of each
RFMO create the legal mandates and measures that govern fisheries in
the convention area, although often enforcement is dependent on the
flag state – or the country of registry – of each fishing vessel [81].
Currently, reports of observer safety abuses in many RFMOs are only
unofficially and anecdotally reported and limited to the worst instances,
including disappearances and death [5,26]. We propose that full transparency of observer safety records would pressure RFMOs to follow up
on safety concerns before observers are subject to serious dangers. Since
fisheries observers only have, at most, a compliance monitoring
mandate and cannot themselves enforce the RFMO mandated consequences of violations, data transparency is crucial to ensuring that
RFMOs are pressuring flag states to follow up on observer compliance
reports. The public release of all observer reports is likely to be
controversial and to be met with significant resistance from some RFMO
members. However, the current state of affairs is dangerous to both
observer safety and the sustainable management of fisheries. Increased
discussion of full public transparency needs to be an active point of
debate at RFMO committee meetings.
The extent of the compliance reporting requirements of observers
also differs between RFMOs, and many RFMOs are not utilizing observers to record compliance in important areas. A study showed that
fisheries observers in Alaska with a mandate to record fisheries regulation violations at-sea were more effective at detecting violations than
randomized at-sea inspections [2]. However, only four RFMOs: ICCAT,
NAFO, SEAFO, and WCPFC, have observer programs where compliance
monitoring is the primary mandate of the observer, rather than leaving
contracting parties to decide whether to use observer reports for
compliance purposes. The WCPFC observer reports on vessel compliance
with conservation, fisheries management, and reporting measures
indicate that an observer mandate to report wide ranging compliance
violations could help deter illegal activity. Since the broadening of the
observer-reporting mandate to its current form in 2013, WCPFC
observer reports show decreases in inaccurate logbook recordings,
fishing effort in non-permitted areas, and fishing with non-licensed gear,
among other violation decreases. However, since the WCPFC only
mandates 5% observer coverage for some fishing vessels, and given the
potential for unrepresentative sampling at any observer coverage level
below 100%, it is uncertain whether these data accurately reflect fishing
vessel activity and compliance in the WCPFC convention area. It is
possible that these declines are the result of the “observer effect.” The
WCPFC would need to increase its at-sea monitoring coverage levels,
ideally to 100% coverage for longline vessels and non-purse seine vessels, to accurately determine compliance with conservation and management measures within its convention area. In addition, the WCPFC
needs to ensure that observers can accurately and confidently report
violations without fear of intimidation and violence. Nonetheless,
adapting the broad mandate of observer compliance reporting in the
WCPFC across all RFMOs could help ensure the collection of critical data
for monitoring the effectiveness of conservation measures and more
effective follow-up on such reports.
Only four RFMOs mandate that observers report compliance with
waste and pollution policies, despite the increasingly serious risks to
marine life and fish populations from ocean plastics and debris [18,82].
Discarded fishing nets and gear make up a large percentage of ocean
plastics, including a large portion of the Great Pacific Garbage Patch
[82], and observers are well placed to monitor fishing net discards onboard vessels. Between 2013 and 2017 observer reports in the WCPFC of
waste disposal, including fishing nets, fell from 48.8% of reports in 2013
to 9.2% of reports in 2017 on vessels monitored by observers, indicating
a potential for reducing waste disposal on observer-monitored vessels.

Only five RFMOs mandate that observers record sightings of unauthorized vessels in convention areas. Illegal, unreported and unregulated (IUU) fishing is preventing effective fisheries management efforts
and stripping the ocean of fish, with losses estimated up to $23.5 billion
annually [75,83]. Observers that are already onboard fishing vessels can
help to record and track sightings of unauthorized vessels at no extra
cost to the RFMO.
RFMOs have also not effectively implemented REM systems – only
three RFMOs have a regional policy on the use of REM. RFMOs are
uniquely positioned to mandate and help ensure consistent, effective,
independent, and transparent use of REM systems to improve fisheries
management, marine conservation, and crew conditions in high seas and
EEZ border areas across contracting parties. While human observer
reporting is an important tool in fisheries management and compliance
reporting, there are some key shortcomings in relying solely on human
observers. In addition to the previously mentioned issue of physical
intimidation and threats forcing observers to misreport data and falsify
documents [75,77], some observers are prone to human error and
studies have shown that observers sometimes inadvertently misidentify
landed species, discards, and by-catch [84–86]. Moreover, the cost of
100% human observer coverage is often cited as a hindrance to
comprehensive at-sea monitoring [73,74], and onboard vessels that do
have human observers, the risk to the safety of the observer is believed
to increase as their compliance monitoring mandate becomes stronger
[75,77]. Given, the difficulty in implementing a truly representative
at-sea monitoring program at below than 100% coverage and the
decreasing costs of electronic observation, RFMOs could benefit from
mandating REM as a complementary tool with human observers to
achieve 100% at-sea compliance monitoring [24,28,35]. This will
require strong, well-tested minimum standards, and provisions to ensure
the compliance regime evolves to adapt to the introduction of REM.
Most importantly, the adoption of REM systems must be accompanied
with a strong mandate for transparency and public oversight. REM
systems are promising tools for better fisheries management and marine
animal exploitation, but cannot be viewed as a quick or easy solution to
the complicated issue of improving fisheries oversight. REM footage and
data cannot be exclusively owned by fishing industries or become a tool
for industry self-monitoring. Removing human observers from fishing
vessels, often the only third-party witness to activities that occur in
far-reaching areas of the high seas, and replacing them with
industry-controlled and potentially algorithm-driven electronic monitoring systems would be harmful and counterproductive to sustainability and conservation goals if RFMOs do not mandate strict REM
regulations [35].
In sum, it is important we all know and understand what is
happening on the high seas, a collective commons, where fishing, as well
as human rights abuses (including human trafficking), by-catch of marine life, illegal fishing, and the discarding of fishing gear occurs. At-sea
compliance monitoring and observer programs differ widely across
RFMOs and are overall insufficient. International harmonization of atsea monitoring policies across RFMOs, with 100% coverage achieved
through a complementary approach of remote electronic monitoring
and human observers, would help ensure the safety and rights of human
observers and lead to stronger environmental and animal protection on
the high seas.
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