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Session 7. Briefing and debriefing observers 
 

Leader: Jennifer Ferdinand and Jennifer Mondragon 

The process of briefing and debriefing observers is at the intersection of data collectors and 
data users.  Trainers and briefers prepare observers for the challenge they face at sea; 
program staff support observers while they are in the field; and debriefers conduct data 
quality control measures and ensure that the best available science and compliance 
information is available to support sustainable fisheries. Training, briefing, and debriefing 
staff are often the touchstones for observers -- they are the mentors, the evaluators, and a 
safe, understanding ear.  The interaction between observers and briefing/debriefing staff is 
vital and yet the time we have to spend with each observer is often incredibly short. This 
session focused on methods for ensuring that we make the best use of the few days, hours, 
and minutes that staff have to interact with observers.  The session included presentations 
from observer programs in Canada, Ireland, New Zealand, and the West Coast and Alaska of 
the United States. 

___________________________________________________________________________ 

 

Oral Presentations - Extended Abstracts 

 

Briefing and Debriefing in British Columbia 

Ian Hamilton 

Archipelago Marine Research, Canada 

Archipelago has a relatively long history of providing at-sea monitors to commercial 
fisheries. Today, over 90% of our sea days are on a 100% monitored groundfish trawl fishery 
which provides high demands for flexibility and mobility within the program. In addition to 
challenges that have existed in the program since its inception, such as the diversity of 
species, vessels and methods of estimation, new technologies have added requirements for 
training, briefing and debriefing. 

Training diverse staff for electronic data capture methods, hardware, software, operating 
systems, security and device policy requires new perspectives and considerations. 
Depending on age and background, staff can have very different baselines of understanding 
of digital devices and processes. 

Briefings can be delivered in a way that suits these varied baselines for either the observer 
or briefer. We have designed a simple deployment app with an intuitive card-based user 
interface that allows us to match observers to vessels, and automatically generate and 
distribute detailed briefings to the observer’s field tablet. If desired, the briefing can be sent 
from the app to email or remote printer to suit the requirements of the observer or briefer. 
Additional briefing materials can be distributed via a remote drive app that provides an 
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internal and secure two-way conduit for information. Similarly, after a trip an observer can 
utilize mobile devices and apps to submit data, images and scans of paperwork.  

At Archipelago we brief and debrief for every trip our observers go on. We utilize a tiered 
system to provide appropriate levels of information and feedback. Our “Level 1” briefing or 
debriefing can be generated automatically by the deployment app, and our data auditing 
procedures. They are provided to the observer and follow up can be initiated by either 
observer or operations staff. Our “Level 2” briefing or debriefing is designed to be a more in-
depth one-on-one meeting with a trainer.  

On top of the benefit of being extremely versatile to suit the training and learning 
requirements of individuals, our app ecosystem has also allowed us to be extremely mobile. 
Because they are accessible from a variety of devices, briefings and debriefings can be done 
remotely from almost anywhere, to almost anywhere, at any time, vastly reducing costs and 
manpower requirements. This also allows the trainer to travel directly to the deployment 
port to do an in-person “Level 2” briefing or debriefing in concert with live data auditing, 
without needing to coordinate the transport of PCs, original documents or samples. 

Through the adoption of simple but powerful apps and technologies we have been able to 
brief and debrief observers at a level appropriate to the trip, with a method appropriate to 
the person. We do this for one hundred percent of trips while maintaining a lean operations 
staff and low cost. 

___________________________________________________________________________ 

 

Briefing and debriefing in New Zealand 

Andrew France 

Ministry for Primary Industries, New Zealand 

The New Zealand Observer Programme delivers approximately 10,000 seadays a year (a 
seaday being a day an observer is on a vessel at sea). 

Observers are placed on vessels undertaking one of the following fishing methods: bottom 
trawling, mid-water trawling, bottom longlining, surface longlining, purse seining and set 
netting. Vessel trip durations range from day trips, with no overnight periods, to trips of 
three months (or slightly more). 

Observers are briefed before every trip and specific priorities and requirements for the trip 
are clearly explained. For the majority of trips, briefings are conducted face to face between 
the observer(s) and the briefing officer (shore staff member overseeing the trip). 
Occasionally the briefing occurs over a phone call. Printed trip specific briefing instructions 
are provided to the observer(s) for them to take with them on the trip and all aspects of the 
briefing instructions are discussed between the observer(s) and the briefing officer to 
ensure all instructions are clear and understood. 

The vast majority of trips observers undertake are on vessels that have previously had 
observer coverage. The Trip Report from the most recent observer trip on the vessel is 
provided to the observer(s) for the trip being briefed for. Specific emphasis is given to two 
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sections of the Trip Report: Conditions On-Board and Observer Hand Over Information. The 
Conditions On-Board section is where the observer briefly describes the functionality of the 
vessel facilities and whether observer’s tasks were impacted due to the conditions. The 
Observer Hand Over Information contains information which may be helpful to oncoming 
observers. It is purely for the purpose of assisting fellow observers to be more comfortable 
on the vessel and to share information to make the job a little easier when on a new vessel. 

 When deployed on a trip, observers are instructed to contact the office once a week and to 
provide a weekly summary of the target species and areas fished, protected species 
captures and biological sampling undertaken. Observers are also instructed to contact the 
office as soon as possible if particular events occur. Observers are also encouraged to 
contact the office if they are unsure of any of the tasks they are required to undertake, or if 
they need advice.  

It is a statutory requirement for observers to have access to the communications equipment 
of the vessel and to receive and transmit messages and communicate with the shore.  

When deployed on larger vessels, the communication between the observer and the office 
is through the vessel’s satellite email system. When observers are deployed on smaller 
vessels that don’t have satellite email capability, and are operating in areas where there is 
no cellphone coverage, they are generally not at sea for more than three days at a time. 
There are, however, a couple of vessels that observers have been deployed on that didn’t 
have a satellite email system that the observer could use, were outside of cellphone 
coverage range, and the voyages were for 10 days. This was unacceptable from both the 
observers’ and the office’s perspective.  

To address the issue of observers not always being able to communicate with shore staff, 
the programme purchased some Garmin inReach devices. These devices provide 
independent two way communication between at sea observers and shore staff. The 
inReach device operates via the Iriduim Satellite Network independently of the vessel that 
the observer is deployed on. The devices allow two way text messaging, GPS tracking, and 
an emergency SOS functional which communicates directly with the International 
Emergency Rescue Coordination Center (IERCC). These devices further improve our health 
and safety management of at sea observers by allowing independent two way satellite 
communication 24 hours a day.  

We are also investigating the options, costs and feasibility of implementing daily reporting 
via satellite from observers at sea. This has the potential to improve our efficiency by 
allowing reprioritisation of observer tasks while observers are still at sea. This will be 
particularly useful on the larger vessels which change target fishery mid-way through a trip, 
and the observer was not briefed for that fishery. It will also enable observers’ biological 
sampling requirements to be increased mid-trip when less vessels with observers onboard 
operate in the fishery than was planned for. It will also allow for some errors to be identified 
while observers are still at sea, which will enable those errors to be rectified at source in 
near to real time.  

At the end of every trip, observers attend a debriefing, which is perhaps the most important 
part of a trip from a shore staff perspective, and may be the only opportunity for shore staff 
to learn more about the trip than what is included or evident in the reports and forms that 
observers complete. 
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During debrief sessions, shore staff personnel ask questions about: 
• Trip paperwork 
• Sampling and data collection methodologies  
• Reasons why it was not possible to collect the data required  
• Conditions on board 
• Anecdotal information contained in the paperwork 
• Compliance issues 
• General vessel attitude to the observer 
• Any accidents/safety issues 
• Any general problems/concerns 
 
The observer collected biological and catch effort data is also reviewed and any errors are 
corrected. The observer’s performance regarding various aspects of the trip are discussed 
face to face in this debrief forum. A more detailed, written Performance Assessment is 
completed following the debrief session and provided to the observer. 

The Performance Assessment supports the following purposes: 
1. Give feedback to observers on their performance in relation to trip requirements and the 

Ministry’s Code of Conduct; 

2. Gather more information and understanding from debriefs; 

3. Emphasise trip outputs and key aspects of observer work; 

4. Encourage consistency in grading observer work; 

5. Provide a support document for Observer Services’ performance relative to client 
requirements on a trip by trip basis. 

The Performance Assessment is designed to give weighting to: 

    -  Trip priorities; 
    -  Trip outputs; and 
    -  Where possible some individual tasks (relative to time and effort). 

The Performance Assessment process encourages observers to engage and share more 
information, as it can have an impact on their pay. There are 11 pay rates applicable for 
observers. All new observers start on the lowest pay rate and over time can move to higher 
pay rates based on their performance assessments. A review for pay progression is 
undertaken after an observer has completed 120 seadays, and incorporates all performance 
assessments for the review period.  

The Performance Assessment process also encourages de-briefers to ask more questions at 
debrief sessions and find out more information. Observers are the eyes and ears in the field 
and it is important that shore staff personnel gather as much information as possible from 
observers at a debrief session, which this process facilitates. 

___________________________________________________________________________ 

 

Cultivating Data Quality and Continuity in a Large Observer Program. 

Melanie Rickett 
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NOAA Fisheries, USA 

The North Pacific Observer Program (Observer Program) data are used by the Regional 
Office to monitor and manage approximately 600 quotas inseason, and the final data sets 
are used in a plethora of annual stock assessments.  Consequently, these data must be of 
the highest quality both in-season and in the final post-season data compilation.  To realize 
this high quality standard, the Observer Program trains/briefs and deploys approximately 
470 observers annually in Alaskan waters.  This extrapolates to approximately 800 
debriefings completed per fiscal year.  

The Observer Program fiscal year is measured from the first of October to the end of 
September. In fiscal year 2017 (FY17) the Observer program was made up of 30 staff 
members, of those 12 were core debriefing staff, who have the knowledge and ability to 
debrief. The main focus of the debriefing process is to ensure data quality and the continuity 
of data sets. In FY17, debriefing staff conducted 790 debriefings, which were comprised of 
1,674 data sets. Of the debriefed data sets, approximately 40 were slated for major 
deletions, accounting for roughly two percent of all data collected in 2017 (figure 1). 

 

Figure 1: Total number of datasets debriefed is ~1674 and of those ~40 were found to have 
major deletions (~2 percent) 

The Observer Program staff uses multiple tools throughout an observer’s deployment and 
during the debriefing process to achieve its goal of quality data for inseason management. 
While all North Pacific Observer deployments start with a training or a refresher briefing, 
data quality review starts as early as the first day the observer steps foot on the vessel. In 
some cases, observer data can be debriefed while the observer is still deployed to the field. 
Regardless of whether the observer data are debriefed in or out of the field, the same 
control measures are taken. Although there are many control measures implemented by the 
Observer Program, there are two primary tools used by Observer Program staff to ensure 
these data meet the programs data quality standards.  These two resources are the Data 
Quality Control Managers, and a Debriefing Continuity Guide that help ensure that all data 
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are processed, edited, and evaluated using consistent documented protocols. The Observer 
Program has two Data Quality Control Managers. The first manager holds a position in the IT 
group reviewing inseason data that is submitted electronically by both the observer and 
industry. The second manager works closely with the debriefing staff and observers 
reviewing raw data and sampling methodology both during inseason and during the final 
debriefing process. Both of these Data Quality Control Managers work with the Regional 
Office and industry to relay any data issues or pending data deletions. The second resource 
for data quality is the Debriefing Continuity Guide is a series of files that are 
maintained/reviewed/revised quarterly as debriefing protocols and polices change. These 
files contain not only final debriefing guidelines, but also inseason advising and mid-cruise 
debriefing materials. 

In-season advisors start the debriefing process by reviewing observer sampling and data 
collection methods within the first week of an observer’s deployment and continue 
throughout as methods may change. The inseason advisor is imperative to helping our 
program maintain the best quality data throughout an observer's deployment. Each vessel 
that is required one hundred percent or greater observer coverage is assigned an inseason 
advisor. This advisor has detailed knowledge covering preferred sampling methods, and is 
aware of unique sampling challenges that take into account any known mechanical biases 
on the specific fishing vessels. As outlined in the Debriefing Continuity Guide, the in season 
advisor is required to review the sampling methodology within in the first few days of 
observer sampling. Additionally, the advisor responds to any sampling or data questions 
throughout the observer’s deployment on that vessel, reviews all data at minimum once a 
week, and transmits via the at sea communication application (ATLAS) data/error reports for 
observers for review. Any data and sampling issues detected or reviewed with the observer 
are documented by inseason staff in an Observer Logistic System database. These logistic 
notes aid the final debriefer in evaluating and reviewing the complete dataset at the end of 
the observer’s deployment. 

Another major element to an observer deployment that helps prevent mass data loss is the 
mid-cruise debriefing. The Observer Program requires that all first and second time 
observers complete a mid-cruise debriefing early in their deployment. A mid-cruise may be 
assigned at the time of the previous debriefing to observers who have struggled with basic 
program protocols and sampling methodology. These mid-cruise debriefings are most often 
a face to face interview between the observer and one of our field or debriefing staff. In this 
interview, sampling methods are reviewed in great detail, along with the review of the raw 
data collection. Error scripts created by program IT staff are used to review data more 
efficiently.  In FY 2017, the Observer Program conducted one-hundred and eighty eight mid-
cruise debriefings, representing 24% of the deployed observers (figure 2).  
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Figure 2: Total number of observers debriefed was 790, and of these 188 completed a mid-
cruise debriefing (~24 percent). 

The final stages of the debriefing process occurs when the observer leaves the field and 
returns to one of the main debriefing offices. During the final debriefing, all observers 
conduct another face to face interview with a debriefing staff member. The observer will 
complete a vessel/plant survey for each assignment which covers sampling methodology, 
data collection/documentation, safety and compliance issues, and other miscellaneous 
issues that arose throughout the deployment. This survey is subsequently used by the 
debriefer as a point of reference to conduct the interview. In addition to the survey, 
debriefing staff review all logistics notes that were documented throughout the observer’s 
deployment. These notes help the debriefer identify when sampling methods were changed, 
why it was changed, and how it may have affected the data. Since deletions do not occur in 
the field, logistic notes are also used to identify any data deletions that may have been 
detected by the inseason advisor or by the Data Quality control managers. Throughout an 
observer’s deployment, the sampling methods are reviewed multiple times. This repetition 
may be time consuming, but it is imperative in detecting fine details or bias that may affect 
the quality of the data collected. After the interview, the debriefer and observer work 
together to make any data edits. During the data editing process the debriefer ensures that 
all data entered into the electronic database matches the raw data documentation, and that 
any biased data are removed from the database. These data edits may be as simple as data 
transcription/keypunching issues, or as serious as mass deletions. In the case that data are 
found to not meet the programmatic standards by the debriefing staff, they are removed 
from the database. These cases are addressed with the Data Quality Control Manager and 
relayed to the Regional Office prior to removal of data from the database.    

Once the final data edits are made, the debriefer will give the observer a final score along 
with a verbal and written evaluation. Each vessel is scored with a pass or fail scoring system. 
A score of one indicates that the data collected and observer sampling methods met the 
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programs expectations, while a score of zero denotes that the program’s expectations were 
not met. The evaluation consists of a training requirement for the next deployment, a mid-
cruise requirement when necessary, and an overview of the overall observer performance 
and data collected. This evaluation gives observers a clear understanding of what was done 
correctly, and what needs to be improved upon in future deployments in order to continue 
collecting the highest quality data possible. The scores and evaluations are kept in a 
database and can be reviewed for trends, and repetitive data collection or sampling 
mistakes in future debriefings. 

The relationship between the Observer Program and Regional Office helps to ensure 
relevant data is maintained for both in-season management and stock assessments. 
Additionally continuity among debriefing and training operations enables the program to 
manage a massive number of data sets for quality inseason quota management ultimately 
preserving our living marine resources and sustainable Alaskan fisheries. Data quality is the 
priority, and this quantity is the byproduct of a transparent and solid 
training/briefing/debriefing process.  

___________________________________________________________________________ 

 

Debriefing the Paperless Observer 

Jason Eibner  

NOAA/ Northwest Fisheries Science Center, West Coast Groundfish Observer Program 

In January 2018 the Northwest Fisheries Science Center’s (NWFSC) West Coast Groundfish 
Observer Program (WCGOP) began deploying a newly developed paperless data collection 
system with observers working in west coast trawl fisheries.  The Observer Program 
Technology Enhanced Collection System (OPTECS) facilitates not only observer data 
collection, but the data review/ quality assurance process as well.  This presentation briefly 
covers the current WCGOP paper-based data review process, details OPTECS features, and 
then describes the paperless data review process, noting the intended benefits that will 
enhance and simplify review. 

The WCGOP program covers a large geographic area, the entire U.S. West Coast from 
Canada to Mexico.  Paper data is generated at sea by observers in each port group along the 
coast.  Once complete, the forms are shipped to the nearest office (6 locales) to be 
reviewed by a staff debriefer.  Data forms with errors are shipped back and forth between 
an observer and debriefer to be edited as necessary before being finalized and ultimately 
shipped to a warehouse for archiving.  The WCGOP data review process involves 
examination of all raw data, verification of calculations, checks for anomalies, and a 
comparison of data forms to database entry to catch any transcription errors made during 
manual data entry into the database.   Trip review time is based on a host of variables such 
as trip size (1-20+ hauls), observer and data quality, the number of errors, and catch 
diversity.  Data review can take from 5 minutes, to a few hours, to a day or more, with the 
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most time consuming and tedious aspects of the process being calculation verification and 
comparison of data forms to the database entry.   

The OPTECS system is comprised of a rugged tablet, Marel scale, a stand to hold the tablet, 
and a user interface application that facilitates data documentation. It was designed to 
follow the events on deck and guides the user as catch is sorted, sampled, and stowed.  
Error checks warn the observer of issues at the point of entry and trip checks can be run at 
any time to list all present errors.  OPTECS data fields are functional and the application 
completes all calculations for the user.   

Observers enter data directly into the tablets via the application and these entries are the 
raw data.  The error checks help ensure all required information is documented prior to 
disembarking the vessel, and reminds the user when biological samples are to be collected 
before they are accidentally tossed overboard.  Tablet data is synced with the WCGOP 
database upon establishing an internet connection when the observer returns to port.  
Additionally, the data is backed up to a thumb drive on a regular basis and the backup file is 
also synced to the database allowing debriefers access to the tablet entries which facilitates 
data review.  Syncing raw data to the database, rather than manually entering it, eliminates 
the inherent transcription errors as well as the need for comparison of the raw data to the 
database.  Moreover, since there are no longer calculations to be checked, OPTECS has 
successfully removed two of the most time consuming and error prone aspects of data 
review.  Essentially debriefers review a trip for species and weight anomalies rather than 
math or transcription errors. The application displays species’ average weights to provide a 
size reference that allows debriefers to assess if weights are within an appropriate range.  

• The benefits gained in the OPTECS data review process include: 
• No calculations to check and no data entry comparison to make  

• Elimination of transcribed data     

• Observer data legibility is no longer an issue 

• Elimination of plastic “paper” forms and associated costs   
• No shipping delay to get data, sync is immediate.  
• Elimination of shipping costs 
• No physical warehouse needed for archiving 
• Error checks catch issues at point of data entry before sample is tossed 
• 1/3 – 1/2 total review time saved per trip 
• Enhanced observer performance as the application guides the user through sampling 

protocols. (Particularly useful for new observers during their first few trips when 
errors are more likely) 

 
Since January of 2018 the WCGOP has deployed 10 OPTECS tablets with observers in the field, and 
the intent is to increase that number through 2018 to reach full operationalization across the 
program.  Future plans for system improvement include: 

• Additional point of entry warnings such as the use of species weight and habitat ranges to 
ensure data fit within expected ranges, and a prompt when completion of a species id form 
is required.  

• Automation of random sample selection to facilitate adherence to sampling protocols 
• Digitize and integrate supplemental data forms 
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• Bluetooth connect tablet to Marel scale  
• Integrate barcode reader for scanning in specimens 
• Enable tablet GPS to document location information 
• Continue to develop and test the fixed gear application with potential for full deployment in 

2019 
___________________________________________________________________________ 

 

Effective Communication with Observers 

Sara-Jane Moore  

Marine Institute, Rinville, Oranmore, Co. Galway, Ireland  

Fisheries observers not only collect data but also are a critical communication link between 
scientific organisations and the fishing industry.  Successful catch sampling programmes 
depend on strategic and effective communications.  Issues need to be addressed 
immediately and professionally before they spiral out of control or worse are forgotten 
about.  Using a few different approaches, communication protocols with observers working 
in the Irish catch sampling program have improved in recent years. This talk highlights 
various innovations and plans for continued improvement. 

The Marine Institute catch sampling programme has been in operation since 1995 carrying 
out approximately 80 trips a year. Recently, there has been a change in model from one 
based on full time Marine Institute staff to one based contracting of external observers.  

Observers are trained initially on shore through a series of detailed presentations and 
completion of a “workbook story” of a real catch sampling trip.  This method gives a clear 
understanding of how to carry out a trip, engages the observer, promotes discussion and is 
very effective in giving a complete understanding of the data that needs to be recorded.   

To organise trips, the Marine Institute uses “Teamup”, a shared calendar app for groups that 
allows observers to state their availability and their preferences for type of catch sampling 
trip.  “Teamup” can be accessed online and is available as an app on both android and IOS 
platforms. This streamlined type of communication has been proven to be easy to use and 
cuts down on continuous phone calls to observers to check for availability. 

Another innovation is the “Who’s at Sea” app developed by the Marine Institute. This is an 
SMS based system linked to a Marine Institute application. An online version is also 
available. Important trip metadata e.g. departure port, time, vessel details, expected return 
date etc. are logged by the observer via text message.  This system has huge safety 
implications as at any one time a full list of observes at sea can be accessed by phone or 
online. Furthermore, it is used to check what ICES areas observers are in so that ancillary 
sampling request can be made. Communication at sea is often dependent on the vessels 
communication infrastructure.  In recent year’s satellite, internet or email facilities at sea 
have become more common and are used to answer queries pertaining to catch sampling in 
situ. 

A key aspect of any scientific sampling programme is ensuring the quality of the data 
collected.  Following disembarkation, data or other queries from the observer or industry 
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are communicated either by email or mobile (verbal or text). These are systematically 
addressed. Completed data sheets are evaluated via a “Feedback form” which outlines any 
quality issues, e.g. missing data or fields, with the observer’s data.  General comments and a 
quality scoring are relayed to the observers.  The intention being to prevent repeated 
mistakes and improve quality control (Figure 1).  Further quality reports are produced that 
look at data anomalies, raising factors, tow and length data. Any inconsistencies or issues 
that arise then are relayed to the observer for further clarification. This is usually the last 
stage of trip based briefing/debriefing that occurs. 

It is important that the Marine Institute integrate lessons learned by adapting the catch 
sampling programme to improve communication with observers. One technique adopted is 
that after training is given it is valuated by the observers to measure its effectiveness and 
gather feedback to improve future training sessions.  

The Marine Institute recently hosted a mini seminar with both experienced and 
inexperienced observers to share their tips on data collection, challenges faced and 
solutions found. It served as a refresher for protocols and data quality issues. Furthermore, 
it provided an opportunity for observers to exchange views and suggest ideas for practical 
improvements in protocols currently used. The plan is to make this a biannual event.  

 

Figure 1. Example of Feedback form to Observers on quality of data sheets.  

___________________________________________________________________________ 

 

Trip FAT/CTB/17/7   
Sampler XXX   
Boat Name XXX   
Depart Date 11-09-2017   
Return Date 18-09-2017  
    
    
    
Data Inputted By XXX   
Date of Comments      12-12-2017   
    
Followed up By:   XXX    
Date of Follow Up 14-12-2017   
Sampler Comments   

  
Please use the following Quality Ratings 
(1= Poor,   2= Fair,   3= Good,   4= Excellent) 
 

CRUISE SHEET Quality Rating =4 
 
 

HAUL SHEET Quality Rating =4 
• Not entering discard samples and landing samples (units) on haul sheet  

 
MEASURED ONLY SHEET Quality Rating =2 
• On the discards sheet, confusing when entering the data as species sex are all 

added together. Eg: Lesser spotted dogfish, M/F tally together 
• Quantity not written in for landings  

RETAINED CATCH TALLY SHEET Quality Rating =4 
• No “female whole” dropdown or large/small tails to choose from – had to add 

the quantity together  
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Open Discussion Session 

 

Q:  The presentation about the paperless data entry method being used on the West Coast 
of the US talked about the cost and the time savings to the debriefing staff. Has there also 
been a benefit for the observers?  And if so, do you have data-users that are asking for 
additional data that could be now collected due to time savings? 
A:  (US – West Coast) Yes, there are many benefits for observers that come from not having 
to do manual data entry and complete manual calculations. Previously, they collected the 
data on the back deck and then had to spend considerable time processing their data. That 
step is pretty much eliminated and so they have a lot more free time. Our intent is to take 
advantage of this extra time to collect more biological samples and environmental data.  
 
Q:  A couple of the speakers indicated that they use the debriefing process to evaluate the 
observers.  Do you also have a process to evaluate the debriefers?  In the Western Central 
Pacific fisheries, we have around 1,600 observers and many debriefers.  In this very large 
scale program and we need to develop an effective method to evaluate our debriefers but 
we don’t yet have a good system.  
A:  (New Zealand) Yes, we have a number of debriefers and any one of them can debrief a 
particular observer, over time. The observers give us feedback on how well the debriefing 
sessions are going. The information provided by debriefers is incorporated into the 
observers’ performance assessments, which can impact on their pay, so observers are keen 
to provide feedback about the debriefing process.  If we get inconsistent messages between 
debriefers about an observer, the observer will not happy about it and they are able to 
elevate that to the program managers.   
A:  (US - Alaska) In the Alaska observer program there are several methods that our 
observers can use to evaluate the debriefers.  The first is the Post Debriefing Survey, which is 
completely anonymous.  Observers can specify the debriefer by name and put in comments 
to specifically say “I had an issue with this debriefer” or “this debriefer was great.” I think 
that the anonymity of the post debriefing survey is critical. The supervisors of debriefers also 
have an open-door policy. So observers can go directly to a debriefer’s supervisor and inform 
them of any issues.  We also have an “Observer Liaison” among the observer program staff 
and observers can go to directly to her in her private office or contact her via email or phone. 
She plays a vital communication role between the observers and any of our staff and they do 
utilize her. Information from any of these sources and suggestions for improvement is 
conveyed to debriefers in the feedback they receive during a mid-term and final performance 
reviews each year.       
 
Q:  In the Alaska Observer Program, can you tell us a bit more about how you evaluate the 
species identification of fish that observers report? Do you use pictures, an app, or live fish? 
Also, can you give us more information about the fish test?  
A:  (US - Alaska) We have multiple tools to evaluate species identification.  All of our 
observers are deployed with a species identification key that they use to complete species 
identification forms. These are standardized forms that have developed for different groups 
of species: Rockfish, Flatfish, Skates, Sculpins, Salmon and miscellaneous species.  Observers 
are expected to fill out the forms while they are looking at the fish in the field. We also ask 
them for a verbal description at the time of debriefing.  This is from memory and we want 
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them to recall what they saw.  We listen for specific things.  For example, are they identifying 
the difference between two fish and are they telling me “my fish had this characteristic, but I 
know it is not that fish because it didn’t have this.”  In addition, we do deploy observers with 
cameras, which are very helpful if the observers have the chance to take photos.  Finally, we 
sometimes ask observers to collect fish. For example, if we have an observer that has had 
significant issues with species identification, we may require that they bring back a specimen 
for every fish they see.  The specimens are then reviewed by a taxonomist.  
The “fish identification test” is a test that all observers are required to pass during training. 
We train them on all of the species that they could see in the field. At the end of their 
training they take a test on 15 fish and 6 crab species.  They must identify all of those and 
pass with 80% or higher.  In addition to passing the test during their first training, they also 
take the test again every year. 
 
Q: Could you tell us a little more about the observer performance assessments used in New 
Zealand?  
A:  (New Zealand) The performance assessment occurs during debriefing when there is the 
opportunity to look at data and also to talk to observers.  The assessment starts during 
briefing and lists all the primary aspects and sampling priorities that all observers have to 
do, and then it is tailored for trip specific requirements. The goal is to clearly list out the 
sampling priorities and then assess against those to ensure high-quality data. Observers 
know ahead of time that they will getting marked against those priorities, which makes a 
fair process. 
As an example:  A single observer on a deep-sea trawler is deployed for 5 weeks and in a 
particular fishery.  Their requirement might be to observe the hauling of the net at least 66% 
of the time. The performance assessment during debriefing would evaluate whether that 
standard achieved (Yes or No)?  If it was not achieved, but there was a valid reason (such as 
an observer who was sick) then that is taken into consideration. Did they measure enough 
fish? They are required to sample the target species once a day and measure 120 fish and 
sex them all and weigh them.  Did they do that (Yes or No)? There is also an overarching a 
code of conduct. So if they have done something really bad then they are not going to get a 
good performance assessment, regardless of how the rest of trip goes.  
We are also able to modify the assessment process depending on what the vessel ended up 
actually doing. We brief observers for what we hope the vessel is going to do, or said they 
were going to do, and where they meant to go. But sometimes they end up fishing for 
something completely different.  For this reason, communication during the trip is really 
important and sometimes we change sampling priorities mid-trip. 
 
Q:  With the development of electronic data entry software and debriefing applications for 
observers, there is a shift away from manual checking to an automated quality-control 
checking of data.  Is there still potential value to having observers conduct manual data 
checks? They used to do things like tallies or totals of lengths for all the fish and these 
checks ensured that observers went back and reviewed and checked their data. As we move 
to digital, we obviously want to automate data checking, but is there also value in having 
observers and the debriefers looking at the numbers? 
A: (US – West Coast) It is interesting not having to complete all those manual checks – we 
can now look quickly at a trip and see that it is mostly error free. However, it is also very 
valuable to be able to go back and look at tablet data, which is what basically the raw data 
and provides a little finer resolution.  I look at that and compare it to the database to ensure 
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that we getting the the same thing.  So I do agree there is value in looking at raw data, but 
the benefits we have gained from not having to review calculations and not dealing with 
transcription errors is a huge improvement.  
A: (Canada) For the last 4 years have been using electronic data capture as our primary 
method to capture information at sea. However, we still maintain a notebook.  Three years 
ago we had an observer drop her gear bag into the ocean when she was disembarking the 
boat. Even though she had back up of her data on a thumb drive, the electronic copies were 
destroyed. So there is huge value in having a physical back up.  Also, anecdotally, we have 
been finding with our electronic data capture that the user interface and the options and 
tools that are available can really affect data bias.  For example, if you have a drop-down list 
of species to select from, it might be easier to jump to a conclusion, “oh yeah, it was that 
rockfish species.” Whereas when you are writing information down on a piece of paper, on 
your own, you are really forced to identify things individually.  If you are maybe slightly 
uncertain about your identification, the process of writing it down forces you to get the 
species identification and description from your mind, instead of just picking from a species 
code on a drop-down list. This has the potential to reduce the data quality of the species 
identification. So in designing data entry applications, we need to be really careful that the 
user interface isn’t actually influencing how observers enter specific data.   
A: (US – West Coast) It is also important to provide observers with an avenue to enter 
comments into the application.  That way if they are uncertain they can add notes and 
comments. These comments are reviewed and question can be raised during debriefing to 
tease out any uncertainty.    
 
Q:  I am impressed with the high caliber of each of the observer programs the panel has 
described and I am curious how each of the programs is funded? Is it money from 
government taxing on the fishing industry?  I want to be able to understand how to institute 
these types of briefing and debriefing protocols in developing countries, more specifically in 
East Africa and the Indian Ocean. In the Seychelles, for example, the money comes from 
government to run the observer program and the industry is being taxed.  And a second 
question, do any of your programs place observers into very small-scale and artisanal 
fisheries? 
A: (US – West Coast) Our electronic reporting software development has been funded 
through the federal government, specifically the National Marine Fisheries Service’s Fisheries 
Information System  and National Observer Programs.   
A: (Canada) In Canada the observer program used to be federally subsidized but that shifted 
about 5 years ago and it is funded by industry now.  The fishermen have to pay for observers 
to be on board. The observer program is still overseen and audited and certified by a 
government agency, but the industry contracts directly with the observer provider 
companies.  And the observer providers have to keep costs at a level that allow them to 
maintain those business relationships.  In regards to artisanal fisheries, I don’t think with our 
funding structure that it would be feasible to put observers on board very small vessels.  I 
think it would have to be an electronic monitoring solution.  
A: (New Zealand) In New Zealand, it is primarily a government run observer program and the 
industry pays for the majority of the operation aspects of our program.  Industries either pay 
through annual levies on the quota owners or for trips where vessels are undertaking specific 
activities that require they have an observer, they get directly charged for that activity. 
A: (Ireland) Our program is funded by the European Union through the European Maritime 
and Fisheries Fund. As part of our funding, we send out a program annually to tell the EU 
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what sampling frames we are going to do every year and that does include some inshore, 
artisanal fisheries.  
A: (US - Alaska) In Alaska, federal funds support the government staff that conduct observer 
program training, briefing, and debriefing.  The observers work for observer provider 
companies and those are funded through two different mechanisms. In the full coverage 
sector, the fishing industry pays an observer provider directly to obtain their required 
coverage. In the partial coverage sector, there is a government contract for an observer 
provider company and that is funded through landing taxes on the commercial fishing 
industry. There are some small boats, 40 feet in length, in the partial coverage fleet and in 
those situations, it is usually just the observer and 2 crew on a small boat.   
 
Q:  Several of you mention that most of your debriefings are in-person.  This is very different 
than in the North East of the US where we primarily do debriefings over the phone and very 
rarely bring someone in-house. Are you doing in-person debriefings every trip, even for day-
trips?  Or is this on a regular schedule, like every so many months?  Also, do you find that 
bringing the observers in-house causes any disruption to them? For example, would they 
rather stay in the field and continue to get trips? Or do you find that the benefit of bringing 
them in-house outweighs any disruption? 
A:  (New Zealand) We do face-to-face debriefings.  However, we don’t usually send an 
observer to do a single day trip and then debrief them. Instead, an observer can be in the 
field for maybe 3 to 4 weeks doing a series of trips on smaller boats before they are 
debriefed in-person.  We call this deployment a “trip” even though it really consists of many 
short trips out to sea on many different vessels. On the bigger boats, we deploy them a boat 
and when they come back to port 3 or 4 weeks later, we fly them back and debrief them in-
person. An important consideration for us if observers are constantly out in the field and you 
only have a phone call with them, is that it is really easy for people to lose heart or not feel 
that they are valued. It is harder to build up that personal relationship and you are not 
actually sure if they are taking care of their wellness.  It is helpful to see an observer face-to-
face because some of them will say they are ready for another trip but you can see that they 
have done a few in a row and need some time out.  You just can’t get that over a phone. We 
think it is really important and although it costs us more, it is worth it.   
A:  (Canada) In Canada we have a small number of operational staff, so we need to run a 
hybrid model and do both – debriefing over the phone and in-person. We debrief after every 
trip, even if it is only a day long, but that is normally just a quick phone call and/or email. We 
have protocols that would initiate a longer debrief, which we try to always do in-person. We 
do an extended, in-person debrief if it is the first trip or two for an observer, or if they are 
going into a new fishery or on a new vessel type, or if they are on an extended or long trip 
(for example, if they are at sea for a month). There other things that can also trigger an 
extended in-person debrief, for example a year-end review, or if there is some sort of data 
performance issue, or if we get an indication from their voice over the phone that we need 
have a conversation. 
 
Q:  In South Africa, we use a system similar to the paperless observer system presented 
from the US West Coast where observers capture data electronically while at sea.  But our 
challenge is that we have not been able to totally get rid of paper yet. Observer trips are 30-
60 days and we don’t have direct link to the database and therefore we are worried about 
losing the data, for example if the computer on the boat were to crash. Observers write 
down their data on paper and every day we do have a manual check of data before we enter 
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it into the master database. Sometimes when we debrief the observer we find that the data 
on the paper forms are not the same what we have in the database. So we are still not 
totally paperless. How do you deal with this situation? Does the data get transmitted from 
the vessel and backed-up on the server? Or does the observer bring it back on a tablet or 
USB drive?  And if so, how frequently are they backing up the data on the thumb drives? I 
am looking for ideas to get rid of the paper, but our laptops sometimes have problems at-
sea.  
Also, as a comment, we have moved towards the system of observers entering data at-sea 
because we had challenges when we had with observer writing data down on paper and 
having a different set of people dedicated to keying in these data.  We found that having 
people who have never been at sea trying to enter data did not work well.  These people 
might be very good at entering data and typing but we encountered a lot of errors because 
they were just entering the data as is. An observer, however, will immediately see if 
something is wrong.  For example, if a fish it is 10 cm and weight 100 tons, the observer will 
be more likely see these problems.  
A:  (US  - West Coast) We will probably always still require observers to take paper along just 
for the type of situation you describe where a computer failure occurs. But the paper is not 
used unless tablet failure happens. The observers back up their data onto a USB drive while 
they are at sea and they do that after every haul.  When they get back to land and have an 
internet connection they sync their tablet data to the database. Then we can view the exact 
keystrokes they made in the tablet. They also synch their USB drive to the database and 
transfer those files to our database.   
 
Q:  In the New Zealand program you talked a little about your compliance data and the fact 
that you have a code of conduct for observers. Can you talk a little more about how your 
staff use those data and, ultimately, do the observers get feedback on those reports?  
A: (New Zealand) Yes, our observers have a compliance monitoring role in addition to other 
data collection. We give them a separate notebook that we call a diary, and they make notes 
on conversations and activities they see. We operate a ‘Voluntary, Assisted, Directed, and 
Enforced’ (VADE) compliance operating model, which provides a stepped sequence of actions 
to ensure compliance. Under ‘Voluntary’ compliance, fishermen are informed about 
expectations and obligations and they comply voluntarily.  With ‘Assisted’ compliance, 
fishermen are informed about how to comply in a particular situation.  Then it steps up to 
‘Directed’ and ‘Enforced’ compliance, when non-compliant behavior is detected and more 
directly enforced. The observers fit into the voluntary and the assisted part of this model.  So 
if we see a vessel operating illegally, we will assist them to improve their performance.  For 
example, if they are not allowed to discard a quota species but someone in the factory 
discards a quota species, it might be due to a genuine error.  The observer would assist them 
in improving their compliant behavior by ensuring they understand that this is a quota 
species, showing them a picture, and explaining the rules.  If the observer sees the problem 
again, they may talk to the factory manager about it and they would elevate it to the 
skipper.  Eventually if the behavior continued, the observer would start taking contemporary 
notes or video footage and during debriefing a compliance officer would come and talk to 
them about those issues. On rare occasions an observer could even end up in court giving 
evidence.  
 
Q:  At the International Pacific Halibut Commission (IPHC) we have a program that we have 
initiated for staff on our survey vessels that is similar to US West Coast paperless observer 
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system. We do not use paper and instead the data is entered electronically. We also have a 
similar system that we use for our dockside port samplers to electronically collect data from 
fishermen’s logbooks. In that system, we are actually looking at checking the accuracy of the 
individual samplers and how well they are able to input the data. Historically, we have 
collected data on paper and then we have done double entry in the office. So we are 
attempting to mimic this by conducting accuracy assessments of each observer or each port 
sampler to determine whether we have high quality data and therefore they are cleared to 
go paperless.  Did you do any similar between-user testing?  
A:  (US – West Coast). Part of our challenge was trying to figure out how to transition into 
the paperless data collection method and so we started off giving it only to the most 
experienced observers.  We started with maybe 10 or 12 of our most experienced people and 
we had them to collect paper data and also use a tablet for their database entry. So we still 
had paper data as the backup. Initially we had them do that for 3 trips – using both paper 
and the tablet – and this allowed them to become familiar with the tablet.  So we did an 
assessment to see how it went before the observers were allowed to go paperless.  This 
enable us to do a gradual incorporation of electronic data capture.  
 
Q:  At the IPHC, as we moved to entering all of our field data into a tablet, particularly 
during our fishery independent stock survey, we have modified the quality control process. 
Previously we would go back through the data at the end of the season and try to 
understand some of the errors that are showing up.  The tablet has allowed us to 
troubleshoot some of those issues right away. For example, we have error checks that pop 
up messages such as, “are you sure that this is an animal of this size or this sex?”  We also 
built some forensic aspects into our system.  If a user realizes they have made a mistake, 
they can go back and correct it.  Are you using any forensic steps to evaluate frequent errors 
that are being corrected? Or evaluating choke points in your data entry system that allow 
you to look at quality control? 
A:  (US – West Coast) No, not at the moment.  But we are recording all keystrokes, so that 
would enable us to go back and see how the data entry and where data corrections 
occurred.  
A: (Canada) We don’t record keystrokes but we have a data entry and submission process. 
Once an observer has entered their data into the tablet and submitted it, it is audited and 
edited by a data technician in the office. Once it has been submitted, it is locked and can’t be 
changed or adjusted.  So we always have the data as it was entered initially, and then we 
have the data corrections that are made by the data technicians so that we can go back 
through and see all the changes that have been made.  
___________________________________________________________________________ 
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Comparison of In-Person versus Remote Debriefing, USA NMFS Northwest and NMFS 
Southeast Regions. 

Patrick Carroll 
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NMFS SE Fisheries Observer 

As a longtime observer I have had the opportunity to spend significant amounts of time in 
both the Alaskan and Southeastern observer programs, both under the National Marine 
Fisheries Service {NMFS}.  With 5 years and around 750 sea days in the former and more 
than 1300 sea days and 13 years of experience in the latter . I have had much experience   
with both in-person and remote debriefings 

In the NMFS Northwest observer  program debriefings are done in-person, after the data 
has been initially handed over and entered in to a data base.  Prior to debriefing the data is 
analyzed, and probable errors are flagged with percentages of a likely error.  These flags are 
reviewed in-person with the observer, and corrected.  Debriefings sometimes could take 2 
days, but were usually finished in In one day.   Scheduling and availability sometimes meant 
that the observer could wait up to 10 days to debrief, days for which they were not typically 
paid after a long deployment. 

In the Southeast observers mail the data to their office, where it is checked line by line by 
office personnel, typically coordinators.  After it has been checked the observer is sent an 
email, listing any problems or question about the collected data, and given a trip score 
based on both the quality of the data, as well as numbers of errors and typos in the data set.  
These are discussed over the phone, and recommendations made be made.  Typically the 
debrief process takes about a week , with the observer’s  actual contact time with the 
debriefer being the length of a phone call, typically 20 to 40 minutes, though the debriefer 
may spend 3 to 10 hours on checking the data set. 

In-person debriefing could be possibly improved by the employment of teleconferencing 
programs, which would allow the observer to travel home after a long contract.  This would 
be particularly useful if there was a long delay in debriefing.  Observers could initially visit to 
the office to return gear and process samples, and be questioned about any immediate 
needs or concerns, such as  health or contractor problems.   After this process  the observer 
would be free to return home, hopefully in accord with return airline tickets, or employer 
paid airfare.  This would save the observer a significant amount of money, in necessities and 
airfare scheduling changes.  A final debriefing could be done over Skype or a similar 
program, at the convenience of the debriefer. 

Remote debriefing could also be improved by the use of video conferencing in a the 
following ways.  The first would be to create a better sense of empathy between the 
debriefer and the observer.  The second would be to facilitate more involvement in the 
debriefing process by the observer.  Face to face communication, either in person or 
through video conferencing is much more effective in transmitting information than over 
the telephone.  Remote debriefing could also be much improved by utilizing data entry 
programs that would prescan the data set prior to debriefing.  This might  help resolve the 
frustrations of dealing with data sets on paper., and reduce the time, effort and expense of 
making corrections and changes to them.   Simple spread sheets could also much improve  
and expedite data reflecting time of fishing activities in the formats requested by the 
programs, as well as ensuring the accuracy of simple repetitive calculations. 

There are a number of good practices particular to each debriefing process, some more 
obviously inherent than others.  Some of these practices have good consequences that 
could be reproduced in the other through the use of technology, such as video conferencing 
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and pre digitation of data prior to editing.  Also, use of such technology could promote both 
better retention of observers and communication and connection between observers and 
coordinators 

I would like to thank the Atlantic States Marine Fisheries Commission for funding my 
attendance at this conference. I would also like to thank all the great people I have met over 
the years in the National Marine Fisheries Service Northwest and Southeast regions. Finally, 
I would like to thank all the fisher folk who have had me on their vessels over the years as 
an observer. 
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Observadores pesqueros en la pesquería de vieira patagónica (Zygochlamys patagonica) 
en el Mar Argentino. Evaluación de desempeño.Aportes al conocimiento  

Herrera, Susana Noemí, Campodónico, María S. 

Instituto Nacional de Investigación y Desarrollo Pesquero 

En 1996, y a partir de alentadores resultados biológico-pesqueros logrados mediante un 
poco frecuente y exitoso programa cooperativo de investigación Estado-Empresa, se inició 
formalmente la pesquería nacional de vieira patagónica (Zygochlamys patagonica) en el Mar 
Argentino. En ese entonces, la presencia de Observadores del INIDEP en viajes de pesca 
experimental fue fundamental para el conocimiento de la distribución espacial y distintos 
aspectos biológicos de la especie, así como también la metodología de captura y 
procesamiento de ejemplares a bordo hasta el producto final o callo. 

La pesquería de Vieira patagónica cuenta con el mayor porcentaje de cobertura con 
Observadores a bordo de la Argentina (históricamente cercano al 100% anual), con 
información en forma interrumpida desde el inicio de las actividades. 

Al llegar a tierra, los archivos de cada marea son controlados por personal Científico Técnico 
del Programa Pesquerías de Moluscos Bentónicos con buenos resultados a partir de la 
incorporación del Observador en la corrección de sus errores. La evaluación técnica del 
trabajo incluye rutinas de control para la detección de errores o inconsistencias, las que se 
completan con la descripción por parte del Observador de las tareas realizadas y las 
características de la marea. A partir de la información aportada por Observadores que 
demostraron gran interés por el trabajo, se realizaron modificaciones en el protocolo de 
tareas que llevaron a optimizar la obtención de datos, colaborando con la interpretación del 
resultado final. 

A lo largo de la historia de la pesquería, las empresas se han esforzado en pescar y procesar 
de forma más eficiente, introduciendo cambios en los buques (equipamiento de puente, 
modificaciones en las plantas procesadoras o en el arte de pesca, etc.) que solo pueden ser 
identificados por estos Observadores calificados. El testimonio de algunos de ellos, incluso 
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es relevante para algunos Capitanes que han aprendido a capitalizar su experiencia. De los 
buenos y malos resultados obtenidos durante algo más de 20 años, se puede concluir que la 
entrevista personal, resulta un recurso invalorable donde cada Observador aporta distintos 
enfoques a un mismo tema, conformando un pull de valiosos conocimientos empíricos de 
carácter cualitativo, el cual se ingresa en la base de datos del programa bajo la forma de 
“Observaciones de la marea”. 

Cabe aclarar que la pesquería de vieira patagónica fue la primera pesquería en superar 
exitosamente el proceso de Certificación en el país. Parte de este logro fue gracias a la 
información aportada por los Observadores. 
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Session 8. Observer training, safety and mental health 
 
Leader: John La Fargue 
 
Observers face many challenges and risks in the course of their duties. They must deal with 
cultural differences, stress, fatigue, isolation, unsafe vessels and sometimes even violence. 
Programs have the task of helping observers cope with these factors through support, 
training and the provision of technology/equipment. This session explored some of the 
issues faced by observers and how protocols, training and technology can help reduce the 
risks associated with observing. 
___________________________________________________________________________ 
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Are European observers programmes safe? 

Lisa Borges 

FishFix, Belgium 

Introduction 

Observers on board commercial fishing vessels are usually not specifically recognized when 
referring to fishers and fishing vessels crew. However, in the European Union (EU), as in 
many parts of the world, observers are a regular presence in fishing vessels. Observers 
collect scientific data while at sea, but in many jurisdictions observers have also an 
enforcement role, making sure that national and international regulations are not being 
breached. Observer’s at-sea programmes are vital to the provision of scientific advice, 
enforcement of regulations and effective fisheries management.  

In the EU, through the Data Collection Framework (DCF, Commission Regulation (EC) No. 
665/2008), a framework for the collection, management and use of data in the fisheries 
sector and support for scientific advice regarding the Common Fisheries Policy (CFP), 
Member States  (MSs) have to develop at-sea monitoring programmes (usually based on 
human observers) and fishing vessels targeted by the programme have to accept the 
presence of the observer except in case of lack of space or for safety reasons. In the 23 EU 
MSs that have a sea border, the majority (20 MSs) have running at-sea observers 
programmes. In 2018, the remaining 3 MSs will start pilot observers programmes. 

At-sea observers programmes in the EU are normally run by the national fisheries research 
institution, although observers and their training can be outsourced and subcontracted. 
While the data collected by these programmes is centralized and summarized at EU level, 
there is however no overview of the programmes operational specifications. There is also no 
common European or national standards for observers training on data collection or on 
health & safety, with training courses curriculum, duration and refresh requirements varying 
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greatly between, and even within MSs. The requirements for at-sea observers gear and 
safety tools are also not standardized.  

In this context, and to obtain an EU wide view of existent observers programmes, an online 
survey was carried out targeted at the DCF National Correspondents and/or the national 
observers programme managers. The survey is part of a wider study on “Training of 
Fishers”13 under funding from the European Parliament. Based on the survey participants 
replies, this paper provides for the first time the operational reality of at-sea observers 
programmes in Europe, its commonalities and differences, highlighting best practices and 
offering some recommendations.  

Methods 

An online survey was carried out targeted at the DCF National Correspondents14 (29 
persons contacted) and known national observers programmes managers (17 persons) in 
order to provide a EU wide view of existent observers programmes, its requirements in 
terms of training and sea safety, and on its operation in the most recent year (2016). The 
survey consisted of four parts: 

1. General information on observers programmes: how many observers programmes, 
name of the programmes, ICES area/fisheries, run by (private company, government 
agency, other), number of observers (male/female), duties of observers (at sea 
sampling, port sampling, electronic monitoring viewing, others), employment situation 
(independent, annual contracts, others), managers contact. 

2. Information on training: training required and periodicity, training provided by (private 
company, government agency, others), training paid by (observer, government agency, 
private company), how long training (number of days), what modules includes (species 
ID, sampling techniques, data recording and reporting, sea safety, harassment/conflict 
resolution, others), material provided to observer (species ID books, manual, computer, 
gps, camera, binoculars, measuring boards, boots, oilskin, gloves, others). 

3. Safety at sea: training required and periodicity, module provided by (private company, 
gov agency, other), training paid by (observer, government agency, private company), 
how long (number of days), what modules includes (first aid, firefighting, survival 
techniques, others), material provided to observer (life jacket, immersing suite, personal 
locater beacons – PLBs/Emergency Position Indicating Radio Beacon - EPIRB, others). 

4. Operational information in 2016: total number of days at sea sampled, incidents 
reported (sexual harassment, intimidation/interference/threats, injuries, others), vessel 

                                                             
13 Ackermann, R., Franceschelli, N., Sanz, M., Maridis, G., Kubenova, V., Pereau, E., van Dessel, B., 
Haasnoot, 

T., Le Roy, Y. &. Borges, L. 2018, Research for PECH Committee – Training of Fishers, European 
Parliament, Policy Department for Structural and Cohesion Policies, Brussels 
http://www.europarl.europa.eu/RegData/etudes/STUD/2018/617484/IPOL_STU(2018)617484_EN.p
df  

14 https://datacollection.jrc.ec.europa.eu/national-correspondent  
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refusal (no reason, safety, space, other), observer refusal (space, living conditions, 
safety, other). 

Results 

There were in total 24 replies to the survey from 12 MSs (Figure 1) from 14 observers 
programme coordinators (Portugal: continental Portugal and the Azores, Germany: Baltic 
Sea and North Sea). The data provided characterizes between 13 to more than 31 different 
observer programmes, depending if the different fisheries monitored under the same 
funding and/or institution are considered independent programmes or not.  

 

Figure 1 – European map with the eleven EU countries observers programmes replies 
highlighted (based on http://philarcher.org/diary/2013/euromap/) 

The results of the observer programmes analysed, shows that the majority (77%) are run by 
government entities (majority by state own or funded research institutes, the rest by 
university fisheries departments), 15% programmes are run by private companies, and only 
8% by the fishing industry.  

The programmes analysed hire in total 215 observers, 65% of them men, with only three 
programmes (in south European countries) where female observers are the majority.  

Not all programmes require training for observers/staff that carry out duties at sea, 
although the majority do have compulsory training requirements (92%). Sea safety is the 
most common training module required to observers, taking in average 3 days (between 1-5 
days) to complete. The majority of sea safety training is given by private companies (80%) 
but paid by government agencies (70%). Most programmes include a first aid, firefighting 
and survival techniques modules in their training curriculum, while harassment & conflict 
resolution is offered in 30% of programmes. 

Regarding safety material, most but not all programmes provide life-jackets (93%) and 
immersion suits (79%), while first-aid kits and Personal Locator Beacons (PLBs) are only 
required in 15% and 30% of programmes, respectively.  

There has been little reporting of incidents by observers, with only 22% of programmes 
reporting any incident, divided between injuries (66%) and 
intimidation/interference/threats (34%). There were however several occurrences of 
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observers being refused on-board vessels, due to limited space, for safety reasons or for no 
justification. However, observers are in many programmes entitled to choose the vessels 
they board due to the same reasons of safety, space and living conditions, so the results 
may not necessarily reflect the reality in all programmes. Some programmes are 
nevertheless moving to a mandatory system where, when a vessel is assessed to be suitable, 
refusal to carry an observer may result in a penalty. 

Conclusions 

So are European observers programmes safe? Yes, but not all: at least two programmes 
have no compulsory training and a further two that have no safety training. There are 
additional programmes that only follow the minimum training requirements for fishing crew 
or for sea cruises personal, with other MSs programmes provide observers only a 
description of the vessel safety features. Even within MSs, different observer programmes 
have distinct requirements regarding safety training.  

The requirements for at-sea observers gear and safety tools are also not standardised, with 
some programmes providing basic fishing gear (oil skins, boots and gloves) to other 
programmes adding specific safety gear such as immersions suits, automatic life vests and 
emergency locator beacons, among others. 

There is therefore a need for a common European standard for the safety training and 
certification of observersi, but also for a common approach and methodology to ensure 
effective implementation of any standard across the EU. This should cover not only initial 
training and certification, but also requirements for periodic retraining and recertification. 
These measures should enhance European programmes safety, while activities to raise 
safety awareness should be promoted.   

___________________________________________________________________________ 

 

#MeTooAtSea, Preventing and Responding to Sexual Harassment 

Sara Hutton 

IAP World Services (as of 6/21/18 Riverside Technologies, Inc.) 
Southeast Reef and Shrimp Observer Program, NOAA Fisheries Services, Galveston Lab 
 
Sexual harassment has been common across workplaces, and only recently has reached the 
national stage. For observers, harassment of any form continues to be a constant 
occupational hazard that must be prevented to ensure safety and the collection of high 
quality data. The different physical and social conditions at sea versus land can exacerbate 
and escalate incidents of sexual harassment and require observers to recognize and respond 
immediately. While sexual harassment affects all observers, females do face specific 
challenges on male dominated boats. Unlike office jobs where employees can remove 
themselves from an uncomfortable situation and go to HR for help, observers have to 
directly confront their harasser and try to stop the behavior. What resources are available to 
help observers prevent harassment and protect them when it occurs? 
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Defining what qualifies as sexual harassment can vary from person to person, but the 
common feature is that the harasser’s conduct is unwelcome. It includes sexual advances, 
requests for sexual favors, and other verbal or physical conduct of a sexual nature that 
explicitly or implicitly affects an individual's employment, unreasonably interferes with an 
individual's work performance, or creates an intimidating, hostile, or offensive work 
environment. Sexual assault refers to sexual contact or behavior that occurs without explicit 
consent of the victim. For the sake of safety, observers should err on the side of reporting 
any behavior that may make them or others uncomfortable. It is illegal to sexually harass or 
assault an observer under the Magnuson Act and Marine Mammal Protection Act and 
violators are subject to civil and/or criminal penalties. Yet, cases of sexual harassment and 
assault of observers are reported each year, and there are more that go unreported. 
Viewing the #MeToo movement in the context of fisheries observing, we can draw attention 
to these continuing problems and promote prevention, reporting, and response. 
 
I will explore five important questions around sexual harassment of fisheries observers, 
focusing on the US National Marine Fisheries Service (NMFS) Southeast Reef and Shrimp 
Observer Program, with the goal of encouraging all employees involved in training and 
response to clearly know their roles and seek improvement at all steps: (1) What are 
observer rights and responsibilities?, (2) How do programs prepare observers for dealing 
with these conflicts?, (3) What is the the reporting process for sexual harassment to 
assault?, (4) How do employers and government agencies respond if problems on board are 
reported?, and (5) Are these policies clearly know by all parties and is their feedback 
encouraged? 
 
Observer employer and vessel/plant owners and operators have the regulatory 
responsibility to protect observers and their data, yet fishermen are not employees of 
theirs. In practice it is often up to NOAA NMFS to promote a safe and harassment-free work 
environment. They are responsible for training observers, providing resources and support, 
and coordinating response, while observers are responsible for recognising and reporting 
sexual harassment assault. 
 
Standard office-place sexual harassment training is inadequate for conditions at sea. 
Training manual guidance told female observers to be proactive in altering their own 
behavior to prevent sexual harassment. If harassment still occurred, observers were told to 
be simultaneously assertive, professional and diplomatic in telling the offender to stop their 
behavior. If it didn’t stop, the issue was brought to the captain, and the last resort is 
reporting to a supervisor. Any of these actions by an observer can have ramifications on 
board and on future boats, which are highly dependent on the situation, personalities, and 
captain and crew dynamic. Now we recognize that even harassment that is halted by an 
observer should be reported by phone to a coordinator or supervisor, but observers must 
know possible outcomes to feel confident enough to do so. Training involves discussions for 
halting or de-escalating sexual harassment from experienced observers based on real 
situations, and ideally a representatives from Office of Law Enforcement (OLE) should be 
involved to talk about their role in reporting and response. 
 
While deployed at sea, communication equipment independent of those used by boat, such 
as a satellite phone, are essential for reporting. Regular check-ins with status codes can 
keep support staff informed of any possible incidences. However, observers don’t always 
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have privacy or conditions conducive to clear communication, making a personal EPIRB or 
PLB an important back-up if they need to escape a bad situation. Response is situational, 
though the thought process of observers facing harassment can seem like a game of “would 
you rather” with no good outcome; sticking it out and ignoring the avoiding the offender 
can be perceived as easier than reporting and facing possible loss of income, conflict, hassle, 
and tarnished reputation. Knowing support exists and will be followed through on is 
essential to encouraging observers to report these incidences. Any harassment, even if it 
has been dealt with by the observer, should be reported by satellite phone to the 
coordinators in the Galveston office. Observers should keep real-time records in their log 
books as they may be useful in later investigations. They need to know that they won't be 
sent back to that same dock, will not be faulted for refusing any trip that makes them feel 
unsafe or uncomfortable, and will be given another trip soon to mitigate lost wages. 
 
Once an incident is reported, coordinators will consult with OLE and most likely increase 
call-in frequency to monitor the situation. OLE may make the decision to bring the boat in 
even or rescue if the observer thinks they are safe. If an observer needs to be taken off a 
boat, it will be pulled in or a US Coast Guard cutter will there as quickly as possible. Charges 
and reprimands for the harasser range from verbal warnings to fines and prison, and are the 
responsibility of OLE, who may involve USCG and FBI in investigations. OLE is also 
responsible for keeping track of reported incidents by region, but public information is 
limited and not nationally or internationally standardized. Incidences are often associated 
with vessels, rather than the offender, who may work in different regions on various vessels. 
What happens to the harasser needs to be communicated to the observer who reported it, 
and further support such as counselling should be offered as part of that follow-up. 
 
Re-examining existing sexual harassment policies and protocols reveals room for 
improvement in each role and step along the way. Observer programs must provide support 
in training and resources so observers can report harassment confidently, knowing they will 
have support through a timely and fair response. Encouraging and soliciting feedback from 
observers about improving and increasing support is an important step that NOAA staff and 
affiliates have begun working on. Training of both new hires and returning observers should 
involve seasoned observers and other involved agencies, encourage role playing and 
questions, and clearly divulge possible outcomes of reporting. Essential resources that may 
be lacking in some programs include adequate information provided to captain and crew 
prior to boarding to take some responsibility off observers, and independent 
communication devices for reporting concerns. Reported incidences should be recorded and 
associated with the offender as well as the vessel, standardized, and publicly accessible. 
Most essential to addressing harassment is communication; everyone involved needs to be 
clear in their roles and responsibilities and programs and observers should be kept in the 
loop of further responses to incidents and any policy or protocol changes. 
 
I invite observers and observer program coordinators to review their sexual harassment 
training and procedures to ensure all actors know their roles and responsibilities and to find 
ways to better prevent and respond to these all-too-common instances. I know my own 
experience and have learned more about my program, but I have still unanswered 
questions. Several IFOMC attendees have drawn attention to sexual harassment and assault 
of observer at sea, but these issues warrant national and global review. National guidelines 
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and protocols from training to reporting to record keeping is the outcome we can work 
toward together. 
___________________________________________________________________________ 
 

The potential impacts of work-related stress on North Pacific Observers 

Alayna C. Dorobek 

Alaskan Observers Inc. USA 

There is no question that fisheries observers can be subject to difficult working conditions, 
which can prove to be unfavorable, stressful, and sometimes hostile. This includes but is not 
limited to exposure to harsh weather conditions, isolation, compromises to living 
conditions, and conflict with crewmembers (e.g., intimidation, coercion, harassment). The 
exposure to intense, chronic work-related stress (defined as emotional, cognitive, 
behavioral, and physiological reactions to aversive and noxious aspects of one’s work, the 
work environment, and work organization) can have substantial costs to a person, 
community, and enterprise costing U.S. businesses anywhere from $221.13 million to $187 
billion in total (Hassard et al. 2018). Yet, the consequences of work-related stress for 
fisheries observers remain largely unexplored. Currently, the North Pacific observer training 
program and manual do not address mental health impacts or coping mechanisms for work-
related stress. Training and briefing programs do, however, discuss victim crimes and how 
to report them, observer rights, and resources available for victims of harassment and 
assault.  

Several questions exist surrounding the issue of work related stress for fisheries observers. 
1) Is there evidence to suggest that work-related stress (WRS) could impact observers and, if 
so, (2) is it the intense chronic type that has significant impacts on job satisfaction and well-
being? (3) Even further, should the observer program and providers employing these 
individuals care about the potential impacts of WRS and – resultantly – (4) invest in 
additional services to alleviate the consequences? While these questions are not fully 
explored, my goal is to initiate the conversation on observer mental health and represent 
the North Pacific observer voice on perceived issues with mental health support. To begin to 
answer these questions, I evaluated personal experiences in the North Pacific observer 
program to identify areas of work-related stress and define mental health concerns. I also 
explored the scientific literature to distinguish mental health issues and impacts of WRS in 
the fishing industry comparing it with fisheries observing in order to further understand how 
aspects of this position could impact mental health, job satisfaction, and well-being. In 
general, this project serves as an opportunity to explore the current state of mental health 
concerns and awareness in the North Pacific observer program as well as draw on patterns 
of work-related stress in the fishing industry to consider the state of mental health of 
observers globally. Identifying mental health concerns and sources of stress for observers 
could help develop life-saving resources and training for the program as well as increase 
awareness and reduce mental health impacts of this unique, but sometimes challenging, 
position.  

Not only information on North Pacific observer mental health is lacking, data on Alaskan 
fishermen is also relatively limited. However, there is evidence suggesting that people 
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working in the fishing industry as a whole experience work-related stress and suffer from 
elevated mental health impacts compared to other professions. A study evaluating the 
physical and mental health status of various occupations in Norway found that agricultural, 
forestry, and fisheries workers scored lowest on mental health compared to all other 
professions (Riise, Moen, Nortvedt, 2003). Even further, this group of occupations shows an 
excess risk and higher rates of suicide (Klingelschmidt et al., 2016). The authors discussed 
several possible explanations including long working hours, social isolation, physically 
demanding work, and high levels of occupational stress due to unpredictable natural events 
and working conditions. The exposure to these stressors is likely similar for fisheries 
observers, but work-related stressors in the fishing industry and amongst observers remain 
largely unexplored making it difficult to define and predict their consequences. 

One study by Johnson and others (1994) compared the degree of exposure to occupational 
stressors, social support, and the presence of non-clinical depression and somatization 
between US Gulf Coast shrimp fishermen and land-based workers. In general, fishermen 
experienced greater levels of WRS exposure. The study used surveys, which included 
questions regarding how much that individual worries about certain stressors (e.g., 
workload, safety, cleanliness, conflict; defined by the World Health Organization) using a 
five-point Likert scale. From this survey, migration and safety, overload, responsibility for 
other’s lives and income, as well as a lack of career development [with age as a covariate (p 
= 0.06)] were significant stressors for shrimp fishermen. Moreover, these fishermen worried 
about things at home, worked more than twelve hours a day, felt pressure for their 
crewmembers’ livelihoods and safety, and worried about learning skills that could be used in 
five years time.  

Using a similar approach, I surveyed a small subset (n = 23) of North Pacific observers to 
determine potential stressors in this program. Overall, 26.1% strongly agreed and 39.1% 
agreed that observing is a stressful job. Migration, overload, lack of career development 
opportunities, control over work conditions, and conflict seem to be potential stressors with 
serious impacts and/or lack observer program training and support (see Table 1). A majority 
of the observers surveyed worked with the same observer provider and did not include 
representation from other companies. Additionally, most of the observers received 
certification in the past five years meaning these responses lack any long-term perspectives. 
Further evaluation that includes a breadth of observer experiences as well as potential 
covariates is necessary to identify which stressors impact observers and would facilitate 
development of appropriate resources to remedy WRS.  

In addition to conducting surveys to evaluate WRS, job satisfaction can be used as a 
substitute measure that includes components of WRS, well-being, and employee 
performance. In an independent review of the North Pacific Observer (NPO) program 
conducted by MRAG Americas, Inc. (2000), observers expressed low job satisfaction 
accompanied by high turnover rates with approximately 45% of observers completing only a 
single cruise. Employee turnover is often a sign of poor working conditions, low job 
satisfaction, high exposure to WRS, or a lack of employee support. As a result of this review, 
the NPO program developed the observer cadre, which aimed at improving communication 
between the observer program and observers in order to enhance support. Since then, 
North Pacific observers have had access to in-season advisors via ATLAS (data management 
and communication software) and field offices in Anchorage, Kodiak and Dutch Harbor, 
Alaska. However, much of this interaction and communication is focused on sampling 
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procedures and data quality assurance and observers do not feel comfortable 
communicating personal experiences and concerns. 

It is possible that observer retention has improved from rates determined in 2000; however, 
it appears relatively high turnover in the NPO program still exists (Figure 1). Approximately 
50.6% of NP observers received certification since 2016 and 66.5% since 2015 suggesting 
that most observers only spend two to three years working for the program (mean = 3.64 
years; however, data is highly skewed, see Figure 1). These data include observers who are 
currently certified. In the NPO program, certification expires after 18 months. If we 
eliminated observers that are still certified, but have not completed a cruise within this time 
frame, we would likely discover even lower rates of retention. These high rates of turnover 
suggest that there are still some aspects of this program that are unfavorable. Additional 
work must be done to try and understand what is driving observers to leave the program. 
There is an understanding that this job is inherently difficult and that the observer program 
and/or providers cannot improve certain components. Yet, observers universally agree that 
both groups can do more to address work-related stress (Table 1). 

Understanding what factors drive WRS, lower job satisfaction, and impact well-being in the 
NPO program will help us to understand the costs of observing on a global scale. Within the 
fishing industry, there is evidence to suggest that the fishery, vessel, and gear type are 
important factors in employee performance and mental health amongst fishermen (Smith & 
Clay, 2010; Pollnac et al., 2015). For example, Binkley (1995) found that, amongst fishermen 
in Nova Scotia, mid-shore fishermen experienced higher levels of job satisfaction than those 
working on trawlers, which is likely due to shorter times at sea and fishing closer to home. In 
addition to sea time, workload and control over one’s working conditions could be 
important predictors of well-being in the fishing industry (Pollnac & Poggie, 2006; Remmen 
et al., 2017). In the NPO program, both full and partial coverage observers commit to 90-day 
contracts with most observers completing on average a 60-day cruise. There can be 
substantial variation in the amount of sea time observed during these cruises, which is 
determined by the vessel and gear type that the observer is assigned. The average trip 
length for pelagic trawl catcher vessels is 1.95 days whereas catcher processors have an 
average trip length of 12.00 days. In comparison, catcher processors that longline can spend 
on average 21.64 days at sea. This variability in sea time and workload means that observers 
could experience drastic differences in stress and, therefore, vessel/gear type should be 
considered if additional services are developed. 

What remains unclear is whether observers are subject to intense, chronic work-related 
stress; high rates of turnover suggest that job satisfaction is low with possible high levels of 
stress. Developing services to help ease the challenges of this position may be difficult 
because several different groups are involved in providing observer support. Although these 
groups can take on distinct responsibilities in employing and supporting observers, working 
together to alleviate work-related stress will likely reduce costs and enhance investments 
that go into employing, certifying, and supporting observers over time. As a representative 
from this group, I am concerned with the potential long-term costs of WRS to observers that 
likely occur after contract when health insurance and services are difficult to obtain with the 
current United States healthcare system. Overall, addressing work-related stress will reduce 
costs at multiple levels and especially for observers, providers, and the observer program, 
improve employee performance further enhancing data quality, and establish stronger 
relationships between the observer program and the fishing industry. 
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Figure 1.  Number of observers certified by year (n = 462) for the North Pacific Groundfish 
Observer Program (full and partial coverage). Does not take into account which month 
observer was certified. 
___________________________________________________________________________ 

 

Assessing Risk in a Risky Business: A New Tool for Observer Program Managers 

Teresa Turk 

Teresa Turk Enterprises, USA 

Background 

In 2016 fishing was ranked as the 2nd deadliest occupation in the United States and 
internationally, fishing is consistently in the top three of most deadly jobs (Figure 115). 
Fisheries observers are exposed to similar risk as fishers as illustrated by the recent loss of 
two US citizen observers in 2015 and the loss of an observer on a US flagged vessel in the 
Western Central Pacific in 2016. Globally, at a minimum 1716,17observers have been killed 
in accidents and others have “disappeared” since observer programs began in the 1970’s. 
The number of deaths is likely severely under reported because government institutions and 
observer service providers are not required to track or report these deaths or injuries to any 
international institution, such as the International Maritime Organization (IMO).   

                                                             
15 https://www.bls.gov/news.release/pdf/cfoi.pdf 

16 Association of Professional Observers, http://www.apo-observers.org/misses, last reviewed 
6/4/18 

17 http://www.allotsego.com/alexander-johannesen-wildlife-biologist-30-dies-while-working-in-
alaska-fisheries 
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Figure 1. United States Civilian Occupations with high fatal work injury rates, 2016.  

Although standardized information on the types and rates of injury do not exist for the US 
observer programs, the number of observer days at sea (DAS) and the number of observers 
employed are available. From 2007-2016, each year an average 872 US observers collected 
data from 75,377 DAS on board commercial fishing vessels.  

During 2016, 995 observers collected data during 79,201 DAS with one fatality, Josh 
Sheldon. Using the US Bureau of Labor Statistics to calculate the fatality rate18 with the 
limited observer employment data available, the loss of Josh Sheldon’s life represents 
100.50 fatality rate, greater than the rate reported for fishing (86.0) in 2016. Using the total 
number of observers working at sea (8718) from 2007-2016 and the total number of 
observer fatalities (3) during the same time period, the observer fatality rate is 34.41, less 
than the fishing mortality rate 86.0 for 2016 and significantly less than the average fishing 
mortality rate of 114.03 from 2007-2016. The fisheries observer fatality rate should be 
significantly lower than those of overall fishers because observers are generally deployed on 
larger vessels, have conducted a pre-trip vessel safety checklist, have received safety 
training, and are deployed on vessels that have a current USCG safety decal signifying a 
vessel inspection within the past two years.  

Tool Development 

                                                             
18 https://www.bls.gov/bls/glossary.htm#F 
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During the past 30 years, the United States and several other countries have increased 
observer safety training requirements including hands on demonstrations and testing, 
required the successful completion of a pre-trip vessel safety checklist, and mandatory use 
of a PFD on deck. These measures have contributed to at least 20 observers surviving the 
sinking of vessels at sea19 and likely reduced the observer mortality rate.  

Are there other characteristics of a fishery, the vessel or the observer themselves that add 
to risk of an injury, fatality or disappearance at sea? Are there simply some fisheries where 
observers should not be deployed? Or at least not deployed until many of the serious risk 
factors are addressed or reduced? Should medical and physical requirements be increased 
for observers? 

Much like NOAA’s attempt to identify risk factors in designing fisheries management 
programs20, observer programs should consider uncovering risk factors prior to deploying 
observers in a new fishery, or a fishery that has experienced significant changes such as the 
size and maintenance of the vessel, location of fishery, or the availability of emergency 
rescue services. Observer program managers should consider informing decision makers of 
the high risk associated with gathering information by fisheries observers.  The bottom line-
Is the data more important than placing an observer in an extremely dangerous situation?  

Methods  

The development of a flexible and objective tool to assess risk for an individual observer, 
fishing vessel or fishery in combination or separately may prove valuable to observer 
program managers. The risk assessment tool uses 23 different parameters to assign points 
based on the various risk factors, such as distance from shore, size of vessel, health of the 
observer, and independent communication options.   

The tool was tested on two recent incidents (Keith Davis and Usaia Masibalavu) on vessels 
far offshore, out of USCG or national emergency response areas. The tool was also tested 
using Josh Sheldon information and one other “typical” observers operating in US waters 
using US observer standards and procedures. 

A score over 20 points indicates a high-risk environment for the observer and should trigger 
review by a program manager on ways to reduce the risk to an observer.  

Results and Discussion 

The tool identified the observers on offshore vessels as being in high risk environments 
(Davis and Masibalavu). In both cases, the tool noted high values that indicated a high-risk 
environment for the observer (Table 1). Neither of the US examples (Sheldon or typical 
observer) appeared to have met the high-risk threshold of 20 points. With additional data, 
the risk assessment tool can be refined and tuned for future use recognizing (and hopefully 
mitigating) high risk environments.  

                                                             
19 Ibid, 1.  

20 https://www.fisheries.noaa.gov/resource/research/guidance-fishing-vessel-risk-assessments-
and-accounting-safety-sea-fishery 
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During the past 40 years fishing vessel safety has improved significantly as has observer 
safety training and the implementation of other protocols to reduce risk. However, observer 
program managers and decision makers need to remain vigilant in continuing to reduce 
observer work related injuries and fatalities by exploring new technologies and 
implementing risk assessment tools followed by action.  

Table 1. Risk Assessment Results for Keith Davis, Usaia Masibalavu and two US observers. 

Risk Factors  Davis Masibalavu Sheldon Typical  

Vessel Risk Factors Criteria     
Length LOA >100'=0, 75-100'=1, 60'-75'=2, 

<60'=3 
0 0 1 2 

Distance offshore 0-50=0, 51-100=1, 100-200=2, >200=3 3 3 1 1 
Previous fines/enforcement 
issues 

1=1, 2=2, >3=3 0 0 0 0 

Fishery risk factor from other 
studies 

Use if information on fleet fatalities is 
available 

0 0 0 0 

Different nationality than 
observer 

Different=1, Different and problems 
communicating=2 

2 1 2 0 

USCG or national jurisdiction Outside USCG or national jurisdiction=3 3 3 0 0 
Vessel Risk Total Score   8 7 4 3 
 
Observer Risk Factors 

 
Criteria 

    

Experience at sea (days at sea) 500+=0, 301-500=1, 101-300=2, 0-100=3  0 1 0 1 
Recent class safety training Less than 1 year=0, 1-2 years=1, 2-3 

years=2, >3 years=3 
2 3 1 0 

In water AMSEA training Less than a year=0, 1-2 years=1, 2-3 
years=2, >3 years=3 

2 3 1 0 

Wilderness first aid Less than 1 year=0, 1-2 years=1, 2-3 
years=2, >3 years=3 

2 3 1 0 

Observer medical history No health issues=0, Bone/muscle prob=1, 
chronic but not serious if untreated=2, 
serious if untreated=3 

0 3 0 3 

Observer mental history 
including drug abuse 

No DUI or mental issues=0, DUI=1, 
Mental health problems=2, DUI + Mental 
health issues=3 

0 0 0 0 

Age 21-40=0, 41-50=1, 51-60=2, 61+=3 1 1 1 0 

Observer Risk Total Score   7 14 4 4 
Procedural Risk Criteria     
At Sea Transfers No=0, Yes=3 3 3 0 0 
Compliance Duties No=0, Yes=3 3 3 3 3 
Vessel Safety checklist review Yes=0, Partial=1, No=3 1 1 0 0 
Vessel Inspections (Has a current 
safety sticker) 

Yes=0, No=3 3 3 0 0 

Independent Communication Yes=0, No=3 3 3 0 0 
Check In frequency >3 days=1, 4-6 days=2, > 6 days=3 2 2 3 2 
Required to wear PFD Yes=0, No=3 0 0 0 0 
Issued independent PLB, 
Personal EPIRB 

Yes=0, No=3 3 3 0 0 

Placement/orientation meeting Yes=0, Partial=1, No=3 1 1 1 1 
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Risk Factors  Davis Masibalavu Sheldon Typical  

Only observer on board from 
single authority 

Yes=0, No=1 1 1 1 1 

 Procedural Risk Total Score  19 19 8 7 
Combined Score for all factors    34 40 16 14 

___________________________________________________________________________ 

 

Making the Case for a Global Record of Observer Incidents.   

Bubba Cook, J.D. 

World Wide Fund for Nature (WWF) 

Introduction 

Since 2010, there have been at least eight observer fatalities recorded internationally.  In 
each of those cases, national and regional authorities made very little, if any, information 
available to other jurisdictions.  However, fisheries are a global enterprise where vessels and 
personnel operate across broad ocean areas and multiple jurisdictions where they are 
subject to carrying observers under various regulatory arrangements.  Therefore, what 
happens in one ocean can have a clear and direct impact in another with respect to 
observer safety and security.  WWF contends that there is a need to address these issues 
with a global approach in order to ensure the safety and security of observers across the 
fisheries in which they serve. 

Framing the Problem 

The problem may be represented through three primary conditions that exist including: (1) 
Fisheries observers are subject to discrete hazards onboard the vessels on which they serve; 
(2) Fisheries observers are deployed on vessels that go far out to sea and that might fish in 
multiple jurisdictions; and (3) An infraction against an observer in one jurisdiction is not 
recorded in such a way that it will be available or evident to an authority in another 
jurisdiction. 

With respect to the first condition, in addition to the general shipboard hazards faced by all 
seafarers, it is broadly recognized and supported by evidence that fisheries observers are 
subject to harassment, intimidation, threats, assault, and even death.  In relation to the 
second condition, over a five-year period from 2012 to 2016, Global Fishing Watch 
conducted an analysis that indicated that fishing vessels engaged in 40 million hours of 
fishing activity and covered a combined track length of 460 million km that extended over at 
least 55 percent of the ocean and multiple national, regional, and international jurisdictions.  
This analysis determined that fishing is conducted primarily by five flag states – China, Spain, 
Taiwan, Japan and South Korea – which accounted for over 85 percent of observed fishing 
effort.  These vessels are often licensed and fish across multiple jurisdictions globally. 
However, regarding the third condition, despite the availability of state of the art 
information sharing technologies that allow access to information across the globe 
instantaneously there is currently no system to facilitate information sharing regarding 
infractions against observers.   
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As a result, when an observer is threatened, intimidated, harassed, assaulted, or even killed 
on a vessel, which should imbue a higher risk of a subsequent observer placement with that 
vessel and associated crew, responsible authorities currently have no way of identifying and 
tracking that vessel or crew.  Therefore, observer authorities could be continually, 
unwittingly, and unnecessarily, putting observers at risk. 

The Existing Regulatory and Policy Environment 

The current state of the regulatory environment with respect to global fishing contributes to 
the challenges observers face.  Various recordkeeping and reporting obligations exist at the 
national, regional, or international level applicable to observers, but those obligations are 
often siloed and fail to extend beyond or inform other applicable jurisdictions.  This system 
failure is evidenced by the fact that despite the death and injury of numerous observers 
under a variety of circumstances in recent years, it is difficult, if not impossible, to 
determine any trends or even fully account for infringements against those observers.  This 
deficiency is driven, in part, by the fact that a competent regional or international authority 
is not collectively responsible or authoritatively charged with recording the details 
surrounding those incidents. 

Additionally, while incidents against observers might be recorded locally within a national or 
sub-regional jurisdiction, they are rarely shared outside that immediate jurisdiction, 
whether through official channels or, much less, in the public domain.  Discrete information 
about observer incidents is sometimes not even fully recorded and maintained at the 
national level and what is recorded is often not shared with regional or international 
authorities.  This issue is compounded by the fact that types of information and formats can 
vary among jurisdictions as to what information should be collected and for what purpose, 
creating broad inconsistencies among regions. This incongruity in data collection 
emphasizes the need for a standardized format or, at minimum, standard elements for 
documenting infringements against observers. 

Precedent of Global Coordinating Mechanisms 

Several examples exist where international institutions have created mechanisms to address 
similar issues on a global scale.  The Global Record of Fishing Vessels (GRFV), which is a 
phased and collaborative global initiative to make available, in a rapid way, certified data 
from State authorities about vessels and vessel-related activities represents an example of a 
global collaborative information collection and sharing mechanism. The GRFV program aims 
to provide a single access point for information on vessels used for fishing and fishing-
related activities with a primary objective to combat illegal, unreported and unregulated 
(IUU) fishing by enhancing transparency and traceability.  However, while the GRFV and 
various IUU Vessel Blacklists designed to operate in a similar way are useful examples of 
cross-jurisdictional and transboundary legal mechanisms for addressing or preventing 
criminal activities, the reality is that vessels do not commit crimes, but, rather, people do. 

The Person of Interest (POI) standard represents one of the first regional attempts to 
address people engaged in fisheries crime in a systematic way.  The POI standard currently 
under development by the Pacific Islands Forum Fisheries Agency (FFA) extends from the 
recognition that information on persons involved in illegal fishing are not being 
systematically collected, analysed, shared or used to address illegal fishing.  The POI 
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initiative maintains a primary objective to profile natural persons and companies involved in 
IUU fishing, including infringements against observers, specifically in the collection, sharing, 
and use of such information.  This information could then be used to, for instance, 
determine risk-based placement of observers, identify and recommend additional safety 
measures if necessary, refuse observer placement on a vessel, or even refuse licensing of a 
vessel.  The FFA has already determined a sound legal basis to collect, share and use POI 
data and is now in the process of developing further policy and criteria for implementation 
of the standard. 

The European Union is currently leading an effort to implement a data standardization 
process designed to streamline integration of fisheries data in a more comprehensive and 
effective way.  The FLUX Transportation Layer (FLUX TL) is an information integration system 
developed to help authorities exchange fisheries control information among themselves in 
implementing fisheries control measures. FLUX TL uses a new standard that has become the 
format to exchange electronic fisheries information and data among various fisheries 
authorities. There is also an associated protocol designed to exchange information 
effectively without human intervention using state-of-the-art machine learning technologies 
to guarantee interoperability.  Essentially, FLUX TL creates a common language that should 
facilitate communication among all fisheries information systems and ease data sharing 
across all platforms.  

These initiatives represent the foundation that could make a Global Record of Observer 
Incidents (GROI) not only possible, but also realistically achievable. 

Conclusion 

Given the number of recent incidents involving observer injury or death internationally, 
there is a clear and urgent need to better address observer safety and security.  If observers 
are as important as we insist they are, then we owe it to them to create the infrastructure 
necessary to ensure their protection on a global scale.  In many cases, they are the only 
source of independently verified catch information and, as a result, a critical piece of our 
ability to understand our collective marine heritage as well as address IUU effectively across 
jurisdictions. 

There is technically and legally sound precedent for information sharing mechanisms such as 
that proposed here at the national, regional, and international levels.  Moreover, a 
mechanism such as the GROI would complement and support broader initiatives to combat 
IUU fishing globally. Because responsible authorities currently cannot assess the information 
and circumstances associated with these incidents in a collective and comprehensive way, 
we cannot fully realize solutions to address these incidents at the appropriate scale, leaving 
observers subject to additional unnecessary risk.  Therefore, this proposal calls for a 
standardized format for collection, compilation, and delivery of information related to 
observer incidents to be subsequently delivered to a competent international authority that 
will form a GROI as a necessary and appropriate step to help identify trends, assess 
relationships, and ascertain risks among observer programs in a way that observer safety 
and security may be increased on a global scale reflective of our global fisheries.  

Recommendations for Moving Forward 



246 

Ongoing infractions against observers internationally suggest that the status quo is not an 
option.  Unfortunately, at this time the only concerted effort to compile and collate 
observer incidents globally has been through the efforts of a tiny NGO, the Association for 
Professional Observers (APO), which with minimal staff and funding must rely on anecdotal 
or publically available information because it has neither remit nor access to official 
information.  Thus, a more organized official approach must be engaged to genuinely 
address the collection and analysis of information about observer safety and security 
infringements on an international scale. 

From a technical, administrative, and legal perspective, it is possible to create a new GROI 
from whole cloth and place it in a competent authority, but it might not be the most 
efficient or effective method.  It could be possible to “bootstrap” the GROI into the GRFV or 
at least maintain it alongside that process and system.  Additionally, a collaborative initiative 
between the United Nations Food and Agriculture Organization (FAO) and International 
Labor Organization (ILO) that also incorporates crew labor and human rights elements in 
addition to observer incidents could present a reasonable path forward. 

Other suggestions include engaging Interpol or the International Monitoring, Control, and 
Surveillance (IMCS) Network to collect and collate information when observer incidents 
occur.  However, as a matter of priority and focus neither of those institutions would likely 
be appropriate.  Lastly, placing responsibility to maintain the GROI with a single national 
authority such as the US National Oceanic and Atmospheric Administration (NOAA) Fisheries 
Service could represent a prudent initial step to address the problem.  Regardless of the 
ultimate path forward, one thing is clear and that is that action must be taken to ensure the 
safety and security of observers on a global scale. 

___________________________________________________________________________ 

 

Open Discussion Session 

Q- Asked about how to create a global record of incidents.  
A-some of the challenges and how there is no standardization in data collection on incidents.  
Better info sharing is key.  Must have a broad level of transparency to address these issues. 
There needs to be some standardization of the process. 
 
Q- Asked about unreported harassment and what avenues for reporting are being provided 
to observers.   
A- I was unsure about how to report as an observer and how the reporting process would 
flow.  She asks for both written and real time reporting availability (Satellite).  She 
recommends online reporting and tracking of what is being done to address the incident.  
Knowing what to do as an observer is important. 
 
Q- Would love to hear more from attendees about international observer safety issues and 
how observer safety can be advanced. Would love to hear what the number one issue might 
be and would love to hear about the issues that are most important.  
A-Independent communication devices are high on the list.   
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A-I agree the communication system is huge.  She discussed ATLAS in AK and that the lead 
observer handles the communication and the seconds don’t have access or opportunities to 
communicate or may be unaware of how to communicate.  
A-A few are holding up the process as it requires consensus. Communication ability is huge 
and it’s a No brainer to get the devices.   
A-discussed the need for clear jurisdictions and reporting protocols/systems.   
 
Q- Was insurance looked at in the EU survey? 
A- No insurance was not looked at in the EU training survey.  On the insurance- a lot of 
programs observers may not be covered since they do not have safety training and observers 
are not on the crew list.   
A - Comment-There are cultural differences with regards to sexual harassment.  She has 
never felt harassed and maybe others do because of different tolerances.   
A-I received feedback form other countries and some areas do not deploy woman.  The US 
struggles with harassment issues maybe more than other countries.   
 
Q- I like the risk assessment tool.  Is it going to be available for observers to use as a risk 
assessment prior to becoming an observer or making a trip?   
A-It is available but that use was not considered it while creating the assessment tool.   
A-Observer stated she receives only a few details about the vessel (captain, name, size, 
location) she relies on other observers for additional information about the atmosphere on 
the vessel and feels a risk assessment tool could help her.   
Comment -Observer states that there is inherent risk and as she continues to observer there 
is a complacency with observers who have been around for a while may not really be 
affected by a high risk score.   
A- She was thinking of using the tool as a manager and less as an observer.  Two recent 
casualties were run through the tool and it did tease one out as a high risk trip while the 
other was not identified as high risk. The tool could probably be fine-tuned. 
 
Q-I have been diagnosed with mental illness and receive treatment for it. Not all that are 
mentally ill do get treatment.  Using history of mental illness as a risk factor can be 
problematic.  Those receiving treatment may be more capable at dealing with their 
condition than those who are not identified as having mental illness and seeking treatment.  
She cautions using this as a negative factor for those who are treating their illness.   
A-I’m open to this and included this only because of the number of suicides by observers.  
Comment- Programs should utilize therapist/medical professionals to test and see where 
observers are at mentally. 
 
Q-Observer brought up risks of transport to vessels should be considered.  Also if observers 
had a higher risks rating maybe they could be provided additional care by the provider.  
What about crew talk and how the nature of talk on vessels can be “Dirty”. He is even 
affected by it and is there a difference for woman (hopefully yes).  He also asked about 
observers harassing other observers in other programs. He hasn’t noticed much of it.  What 
is done about this?   
A -Observer responded that they put up with a lot and if it is not directed at her she just 
tolerates it.  Some crew change their behavior others don’t.  Reports are too general and 
about a boat and not about an individual person. This needs improvement.   
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Comment about observer health and wellbeing.  East coast observers have shorter trips than 
AK and this has allowed him to be better off mentally.  Recuperation is important.  
Pummeling observers with work is tough.  Freelance observers may be better suited to 
manage their workloads and mental health.  
A-observer Said providers sometimes treat observers like a number and when an observer is 
needed that is the priority and they will be sent out as much as possible for as long as 
possible.  No cell phone service on land in some AK ports and Wi-Fi expensive so limited 
communication with family and friends.  Boats may have Wi-Fi, but may not allow observer 
access to it.   
A-European perspective- thought it was interesting that he thinks freelancing would not be 
desirable in Europe.  In Europe the observers are hired as employees of the institutes and 
duties are more diverse and EU observers can’t make enough as a freelancer.  
Comment -Observer also stated he can collect better data if he is not burnt out.   
 
Q- Maybe the UN could help with these international topics.  We need a permanent forum 
for safety.   
A-This is critical- management of stocks is reliant on observers and internationally we need 
to assure safety of those doing this work.  Observers are not seafarers so there has been 
reluctance to address this comprehensibly internationally. No one is willing to address these 
issues on an international perspective. 
 
Q- Asked for an observer that was not attending- On a national or international level has 
there been any discussion on a support group for observers or resources compiled for them.  
A-The APO had worked on this in the past, but funding and staffing is always an issue.   
A-The observer employer is an under-utilized resource for observer support and an 
opportunity to have providers talk about how to support observers is needed.   
A-I had a hard time locating what support is available to observers.  Need to make sure 
observers know what is out there already in addition to improving what support is there.  
Observer-observer support is paramount.  Mental health is not often discussed.   
A- European perspective - providers are half/half some government some providers.  
Training provided by externals, but funding was from institute.  European funding are at the 
European level.   
 
Q- What is the timeline for implementing recommendations of the safety report (OSPR) and 
what is the plan to communicate the results to observers and programs.  Second question-
after listening to everyone and hearing concept of safe- we focus lot of time on the easy 
stuff. Do they have PFD’s, EPIRBs, etc… We don’t talk about the really hard stuff.  Vessel 
might have EPIRB, but is it in jeopardy of sinking. Vessel condition or even operational 
things, is the vessel overloaded with pots? Much of this go unaddressed by programs. 
A-About the timeline that they just received the final report and the document is now public 
(April 2018).  She is working with the regional offices and the NOPAT(National Observer 
Program Advisory Team) meetings are being used to track when and how the 
recommendations are being met.  NOAA’s new website may be used to provide status 
reports.   
Comment- The EU Union is different- IATTC safety requirements are done by Naval 
authorities in the associated countries.  The risk assessment tool is great and happy that 
Keith’s case was used as an example.  Keith’s transshipment trip was compliance and not 
science based.  Dolphin safe certification has created safety problems for observers.  He 
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recommends the use of certification or not as a factor in the risk assessment tool.  He thinks 
this raises the risks substantially.   
For the large vessels, costs for observer safety equipment are not large. He suggests that 
NGOs should passionately support the people pushing for observer safety. 
A-There is a new report just released by multiple NGOs supporting observer safety. He also 
agreed that passion is needed to push the issues. 
 
Q- Unfit observers are a risk not only to themselves, but the crew as well.  He asked if any 
programs do drug tests.  They do not conduct drug tests in Greenland. 
A-The US does use drug tests.   
 
Q-What about harassment and is sexual harassment a serious infringement and should it 
have serious consequences?  He has not experienced it in his programs.  He then asked 
about how we deal with observers refusing trips. 
A-EU requires a health assessment to be fit to go to sea (institute).  
A-Trip refusals and harassment are addressed in the US and she can talk to him on the side 
further about it. 
Comment- IPHC uses Sharepoint Software to communicate with and amongst observers.  
Stock assessment authors also provide feedback with regards to questions fishermen have. 
She would be happy to discuss with others on the side.   
Comment-  Believes the point about getting provider’s together is great and welcomes it. 
___________________________________________________________________________ 

 

Poster Presentations – Extended Abstracts 

 

Preparing Observers for Cross Cultural Experiences In Training and In The Field. 

Patrick Carroll  

NMFS SE Fisheries Observer 

Observers work in an often times multicultural environment with many nationalities, 
customs, and languages at hand.  Preparation of observers in awareness to the multicultural 
nature of the job may go a long way towards helping observers do better work and better 
their relations with the fisher folk. 

Fishing involves many nationalities which the observer may encounter.  Even among one’s 
own nationality there may be groups that may be entirely foreign to the observer.  It would 
be interesting to discuss some if not all of these groups during formal training, their customs 
and cultures could be illuminated, and approaches to dealing with them could be discussed.  
In the fishery I am currently  an observer in, we are often deployed on both Mexican and 
Vietnamese vessels.  My experience with both nationalities has definitely been a cultural 
experience, particularly in light of my lack of knowledge of both languages, customs and 
cuisine.  My experience on these vessels could have been improved if some sort of initial 
knowledge about them was provided in training, versus jumping right in.  Training could also 
discuss intra national customs and groups, such as devoutly religious fisher folk as well as ex 
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prisoners.  Such training should emphasize awareness of behaviors by the observer that 
could possibly result in unintentional  insult to these groups, resulting in a number of 
unwanted outcomes. For example,  In my experience among particularly religious fishers I 
have found unintended blasphemy to be highly offensive to them 

Perhaps the most significant issue confronting the observer in a multicultural environment  
is not speaking the same language as the crew they are working with.  Not being able to 
communicate with the crew presents a number of significant challenges to the observer; 
performance of required data collection duties, effective emergency response, and simple 
conversation,  are all contingent on communication with the crew.  Facilitating 
communication among observers and fishers that do not speak the same language could be 
achieved in a number of ways.  Observers could be provided with tablet computers or apps 
on their smart phone that translate spoken words as well as text, to be used to 
communicate with the crews.  A simple and cheap option would be the provision of 
laminated placards in the various languages the observer may encounter.   These placards 
would explain the duties of the observer and their expectations of the crew succinctly so 
that both parties would know what was expected. The placards could also be designed to 
contain common nautical and fishing terms as well as species names, in both languages as 
to provide an easily utilized reference for the observer, pictures of  the named objects could 
also be added  for the illiterate.  My observer program provides us with such placards , 
which describe our data collection protocols in Spanish and Vietnamese.  I have used them 
in the field to good effect. 

The multinational and multi-cultural nature of the fishing industry presents many challenges 
to the efficiency and safety of the observer.  These challenges can be effectively dealt with 
through both training and provision of ancillary materials that can be deployed with the 
observer.  The diversity off the various fisheries should be appreciated by the observers sent 
to monitor them.  They offer unique cross cultural experiences which could be reinforced 
through awareness of them. 

I would like to thank the Atlantic States Marine Fisheries Commission for funding my 
attendance at this conference. I would also like to thank all the great people I have met over 
the years in the National Marine Fisheries Service Northwest and Southeast regions.  Finally,  
I would like to thank all the fisher folk who have had me on their vessels over the years as 
an observer. 

___________________________________________________________________________ 

 

National Observer Program in Korea, based on Observer-related Keywords from RFMO 
Regulations using WordCloud 

Soojeong LEE, Jeongyun PARK, Jiwoong KO, Taewoo GIM, Seongwoo KOO, and Seonjae 
HWANG 

Korea Fisheries Resources Agency (FIRA) 

From 2018, Korea Fisheries Resources Agency (FIRA) is in charge of national observer 
program. FIRA is quasi-government organization of Ministry of Oceans and Fisheries, 
Republic of Korea, and Korea's only specialized organization of fisheries resources 
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management, carrying out projects of building marine ranch, marine forests using advanced 
technologies, operating TAC(Total Allowable Catch) system and observers. Our vision is to 
lead the efforts to rehabilitate health and abundance in the Korean Waters and 
management goal to 2030 is as follows. (1) Greenification 75% of the coastal areas, (2) 200% 
increase in fishermen’s income, (3) Highest grade in public evaluation. 

We have 36 onboard observers, who collect biological and fishery activity data onboard 
distant-water fishery vessels. Observers are authorized under domestic legislations, Distant 
Water Fisheries Development Act and Regulation on Bottom Fisheries in the High Seas, and 
RFMO CMMs. A total of 31 observers carry out 75 trips, 7846 sea days in 2017. They have 
been dispatched the convention area of RFMOs such as CCAMLR, WCPFC, IATTC, IOTC, 
CCSBT, and so on. 

After analyzing RFMO regulations using Word Cloud, the keywords related to the observer 
were shown as fig 1. The most frequently occurring word was ‘scientific’, followed by 
‘program’, ‘WCPFC’ and ‘assault’. 

 
 

Fig.1. Word Cloud analysis for the RFMOs Observer Regulations(left) and 
Observer-related Keywords in RFMOs Observer Regulations(right) 

 

First, let’s look at our program in terms of ‘WCPFC’ and ‘ROP’. WCPFC secretariat undertook 
an audit of the Korea Observer Program in July 2017. The secretariat was satisfies that all 
WCPFC Minimum Standards for the ROP are attained and grants continued “Authorization” 
to our program to participate in the WCPFC ROP.  

Also, in accordance with WCPFC Minimum Standards for the ROP, we are developing the 
Observer Emergency Action Plan, recognizing that the safety of observers is the most 
important. We plan to operate a dispute settlement committee. The standard is a dispute 
resolution mechanism should be in place and a description of the dispute resolution 
mechanism provided to RFMO. 

Secondly, let’s look at our program in terms of ‘assault’, ‘threats’, and ‘harassment’. Most of 
the crew of Korean distant-water fishing boats are from other countries like Indonesia, 
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Philippine, Vietnam and so on. To help foreign crews understand observer’s duties with 
their smooth cooperation, we made leaflets in five languages, Korean, English, Indonesian, 
Vietnamese, and Tagalog, and distributed them to all Korean vessels. It contains observer’s 
duty and role, the importance of observers and their data, cooperation of the ship.  

Last, to enhance the integrity of observers and to provide against emergencies, we added an 
anti-corruption class and a survival swimming class to the training course, so observers have 
to take such classes every year. We also give them various kinds of education like computer 
skills, photography, and an anti-sexual violence education according to their needs.  

___________________________________________________________________________ 

 
Alternate Safety Equipment Examination Protocols  
 
Kara Gibbons, Kenneth Keene 
 
Fisheries Sampling Branch, NOAA Fisheries, Northeast Fisheries Science Center, USA 
 

All United States (US) federally permitted vessels and vessels participating in a Category I or 
II fleet must have a current United States Coast Guard (USCG) Commercial Fishing Vessel 
Safety Exam (CFVSE) decal in order to meet US federal observer coverage requirements. 
Some vessels that participate in commercial nearshore/inshore fisheries in the US Mid-
Atlantic are open skiffs less than 26 feet (8 meters) long, on trailers, and launch from ramps 
scattered throughout the region. Given the remote nature of much of this area, it is difficult 
and time consuming for the USCG Commercial Fishing Vessel Safety Examiners to inspect 
these vessels. 

Following guidance from the US Code of Federal Regulations 50 CFR 600.746(g), the NOAA 
NEFSC Fisheries Sampling Branch (FSB) will provide training to pre-approved, experienced 
observers, observer provider staff, and FSB staff to conduct an Alternate Safety Equipment 
Examination (ASEE). The ASEE is only applicable to vessels less than 26 feet (8 m) in length, 
fishing from a remote location in waters less than 3 miles (4.8 km) from shore with no more 
than 3 people on board. Approval to conduct an ASEE will be given to the observer provider 
after they provide FSB with adequate proof that a USCG examiner has been contacted and is 
unable to conduct a CFVSE on a particular vessel. 

The ASEE will be completed using the Northeast Fisheries Observer Program (NEFOP) 
Alternate Safety Equipment Examination Pre-Trip Vessel Safety Checklist (ASEE PTVSC) to 
ensure the vessel meets all USCG safety requirements. All pertinent fields must be 
completed and comments on the vessel specifications (e.g., length, area fished) must be 
included. The observer must have their Personal Locator Beacon (PLB) when they deploy 
and wear a Personal Floatation Device (PFD) at all times while on deck. In addition to 
standard observer gear, the observer will carry additional FSB-provided safety equipment, 
which includes a signal horn, strobe light, and handheld VHF radio. 
___________________________________________________________________________ 
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Web portal for the northeast fisheries observer program 

Erin E. Kupcha1, Russ Blanc2 

1Northeast Fisheries Science Center, Fisheries Sampling Branch, Northeast Fisheries 
Observer Program 
2Integrated Statistics, Woods Hole, MA, contracted to Northeast Fisheries Science Center 
 

The Fisheries Sampling Branch's (FSB) Northeast Fisheries Observer Program (NEFOP) 
observers and monitors collect scientific, management, compliance and other fishery 
dependent data aboard commercial fishing vessels covering ports from Maine to North 
Carolina.  Required reporting of incidents and enforcement boardings, observer 
certifications and contact information, observer deployments from scheduled to landed and 
various other internal and external information, created a critical need for a web based 
management system.  On 1 November 2016, the FSB Web Portal was deployed for 
observers and monitors, observer service providers, FSB staff, United States Coast Guard 
(USCG) and National Marine Fisheries Service's (NMFS) Office of Law Enforcement (OLE). 

The observer and monitor dashboard provides a mechanism to submit an incident or 
enforcement boarding report.  Incidents such as situations related to safety-issues, conflicts 
with industry, injuries, and other items an observer reports to the FSB are submitted 
through the Portal and available immediately to FSB and OLE staff.  The Portal also provides 
a quick and efficient follow-up procedure by FSB staff and allows the observer to view the 
person their incident was assigned to and the status of the follow-up. The Portal provides 
access to NEFOP manuals, newsletters, memos and reference guides.  The Portal also 
provides the ability to view captain interviews completed after deployment and any 
fisherman comment cards mailed to the FSB.  Observers and monitors can view the 
expiration dates of their gear certifications and safety training.  Observers and monitors are 
also able to track their deployments, days at sea and fishery certifications.     

The FSB has established a Species Verification Program (SVP) to document and evaluate the 
accuracy of observers’ identification of encountered species and to provide quick response 
and resources to maximize the quality of observer data.  The SVP requires the submission 
via photos and/or specimens of all marine mammals, turtles, birds, sharks and many fishes 
and squids that have high ecosystem or commercial importance.  SVP data is used to 
provide prompt feedback to observers and FSB staff about species verification issues, to 
modify trip data consistent with observer verification abilities, to improve training methods, 
and to help end users evaluate the accuracy of the catch data.  Reliable and fast information 
on species verification is critical to providing quality data.  The Portal provides observers 
with their SVP compliance status for current and past quarters as well as direct feedback 
from FSB SVP staff on their submitted samples and photographs.  Observers are able to view 
positive identification and any comments on species that were identified incorrectly for the 
last 6 months immediately after review. 

The observer service provider dashboard displays an overview of various information 
related to the observers and monitors they employ.  Information includes career statistics, 
gear and safety training certifications, monthly sea day average, distribution of trips, SVP 
compliance, data quality reviews, fishery certification, emergency contact information and 
trip deployment data.  Trip deployment data from the Northeast Fisheries Science Center's 
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Pre-Trip Notification System for the Northeast Multispecies groundfish fishery and from the 
Atlantic Sea Scallop notification system are displayed on the Portal for observer service 
providers to schedule observers and monitors.  Dock intercept trips are also entered by the 
providers.  The observer service providers schedule trip deployments and move them 
through states of being scheduled, at-sea and completed.  This trip management system 
maximizes vessel coverage and seaday accomplishments.  They also submit captain 
interviews that they conducted after an observed trip deployment through the Portal.  
Providers are required to maintain personal locator beacon identification with battery and 
registration expiration dates for each observer and monitor.  If a vessel's life raft capacity is 
not sufficient to take an observer on a trip, the provider can borrow a NMFS owned life raft 
for the observer to take on the trip.  The Portal provides a tracker for the NMFS owned life 
rafts displaying which life rafts are available or already signed out by another provider.  This 
allows the providers to communicate with each other if a life raft is needed after one that is 
signed out has returned from deployment to ensure that observers are using all available 
life rafts. 

The FSB staff dashboard is managed with different accessibility roles to provide the 
appropriate level of security to the various modules available on the Portal.  Staff can view 
all of the information available on the observer and observer service provider dashboard 
along with additional data and statistics.  Observer trip deployments are easily accessible 
from the FSB staff Dashboard.  FSB staff can view trips that are scheduled to sail, those that 
are at sea and those that have landed.  Trips that were scheduled to sail but end up not 
being covered by an observer or monitor are also available for view.  This provides FSB staff 
with instant access to which observers or monitors are at sea and which vessels they are 
deployed on which has been invaluable during at-sea emergencies.  Individual trip 
information can be viewed at a glance and accessed by clicking on an observer’s trip 
identifier.  This includes vessel information, sailing and landing dates and ports, seaday 
reference or fishery confirmation numbers, trip deployment status and a photograph of the 
observer.  FSB staff also have access to exit interviews completed by observers and monitors 
leaving the program and a complete follow-up procedure on any incident reports submitted 
by observers or monitors. 

The Portal provides USCG and NMFS OLE with observer at-sea deployments including the 
vessel name, trip dates, vessel sailing port, and observer identification if an enforcement 
boarding or emergency occurs.  Observer reports on enforcement boarding and incidents 
that may occur during their deployment are also provided.  A listing of vessels with ongoing 
concerns is readily available. 

The FSB Web Portal is constantly evolving, regularly providing enhancements and adding 
new modules to support the work of the FSB, observers and monitors, observer service 
providers, USCG and NMFS OLE. 
___________________________________________________________________________ 

 

A Life of Monitoring the Fisheries: Quantification of the Individual Sampling Effort of a 
North Pacific Groundfish Observer. 

Raul Ramirez 
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NOAA fisheries Affiliate, USA 

An observer’s job working in the North Pacific Observer Program is unique, challenging, and 
constantly evolving. Observers work for extensive periods of time on imperfect sampling 
platforms exposed to extreme weather conditions, rough seas and potentially hazardous 
work environments. Observers on commercial fishing vessels are faced with complex 
sampling situations constrained by vessel operations and environmental conditions. To be 
successful, observers must be flexible, able to solve problems and make sampling decisions 
without supervision. Professional attitude, self-motivation, and integrity are fundamental 
qualities that observers must have to overcome complicated and demanding work 
scenarios. 

To collect the high-quality data needed to meet fisheries management goals, observers are 
trained to maximize the sampling fractions and number of samples, relying on 
randomization and unbiased sample designs. The samples fractions that an observer can 
achieve are dependent on the sampling environment and the available tools (Cahalan, 
2010). 

The sampling tools available to the observers are generally limited to four sampling baskets, 
spring scales, knife, and length measuring strips, waterproof deck sheets, and tally counters. 
On the other hand, to collect biological samples the observer is also provided with otoliths 
vials, salmon scale envelopes, assorted plastic bags, waterproof tags, scalpels, marine 
mammal sample kit and a digital camera. Additionally, observers deployed aboard catcher 
processors also have access to motion compensated electronic scales (MCP), flow scales, 
and sampling stations. 

The sampling, paperwork, data entry and error checking involved requires observers to 
work long and odd hours, seven days a week, and results in intense and grueling schedules. 
The physical demands of sampling combined with erratic opportunities to sleep or eat can 
take a toll on the individual, causing work health related issues (especially back pain) even 
several weeks after finishing a deployment. In a typical sampling collection day, observer 
deployed in catcher processor longline sleep no more than 6 hours and spend around 9 
hours on open boat deck exposed to temperatures below zero. In a factory trawler, two 
observers are working for 12 hours on an almost continuous cycle of sampling collection. In 
this kind of fisheries, the processing of the samples consumes about the 80% of the working 
hours stopping just during meals times. Usually, the paperwork and data entry have to be 
completed after their shift is over.  

Nevertheless, throughout each deployment, observers collect on a daily basis, fishery-
dependent information on a broad range of fisheries management related goals, reporting 
through the year several thousands of fisheries records and collect hundreds of biological 
samples. Data collections include, but are not limited to, sampling for species composition, 
length and age distribution, reproductive and maturity data, genetic and biological 
specimens, in addition to supplemental agency directed research projects. This effort varies 
with the different vessel types (catcher only versus catcher-processor vessels) and gear 
types (hook and line, pot and trawl). (Tables 1 and 2). 
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TABLE 1. Summary of the total hauls and samples collected daily by individual observers by 
data collection day and vessel gear type.  North pacific (NORPAC) Groundfish and Halibut 
Observer Data 2017 (January - December). CV = Catcher Vessel, CP/M = Catcher processor 
and Motherships, * = Not applicable. 

  

 
 

TABLE 2. Summary of lengths, otoliths and halibut viabilities collected daily by individual 
observers by data collection day and   vessel gear type. North pacific (NORPAC) Groundfish 
and Halibut Observer Data 2017 (January - December).  CV = Catcher Vessel, CP/M = 
Catcher processor, and Motherships. 

 

 
 

The combined individual sampling effort of the 383 observers deployed on 748 different 
cruises (assignments) during 2017, produced a vast quantity of biological records gathered 
during the course of more than 27,000 data collection days including full coverage and 
partial coverage observers. More than 51,000 hauls were sampled, 158,000 samples were 
taken and more than 322,000 MT of samples were weighed using observer balances, motion 
compensated scales (MCP) and flow scales. On the other hand, 261 species were individually 
counted in the species composition samples, totalizing almost 45 million organisms. 
Furthermore, 1.1 million lengths, around 57,000 otolith pairs, 21,000 salmon specimens and 
nearly 104,000 halibut viabilities were collected.  

This information provides the best available scientific information to manage and monitor 
Alaska’s fisheries. The data allows managers to predict environmental impacts that are 
affected by fishing activities and to develop measures to minimize bycatch. While observer 

FISHERIES

 GEAR

CV CP/M CV CP/M CV CP/M CV CP/M CV CP/M

PELAGIC TRAWL 1.85 2.60 4.14 6.55 471 60,978 * * * *

NON-PELAGIC TRAWL 1.97 2.56 3.68 7.04 564 717 * * * *

LONGLINE 2.50 1.33 7.00 3.90 * * 1,568 9,388 * *

POT 1.82 2.60 5.19 8.16 * * * * 33 38.01

NUMBER OF HAULS

SAMPLED DAILY

(avg) KG HOOKS POTS

SAMPLES COLLECTED DAILY (avg) 

NUMBER SAMPLES

FISHERIES

 GEAR

CV CP/M CV CP/M CV CP/M

PELAGIC TRAWL 26.5 44.1 4.3 4.6 0.0 0.4

NON-PELAGIC TRAWL 37.3 45.6 5.4 4.2 4.3 8.6

LONGLINE 29.8 37.3 4.4 3.1 3.0 1.3

POT 29.7 62.4 3.9 3.9 1.3 0.8

HALIBUT VIABILITIESLENGTHS OTOLITHS
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sampling effort is usually defined by sample fractions and number of samples, the effort 
required by the observer to collect these data is often overlooked. Nevertheless, the data 
clearly reflects that despite all the physical limitations of space and time, and in extremely 
harsh environmental conditions fisheries observers working in the Alaska fisheries still are 
fully capable of collecting consistent and reliable biological data. Fisheries observers can 
perform efficiently under any working conditions applying training, knowledge and a 
remarkable work ethic to overcome complicated sampling scenarios.  
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Regional Scientific Observer Programme (RSOP) of the South West Indian Ocean 

Jérômine Fanjanirina, Daroomalingum Mauree 

Indian Ocean Commission 

Background 

The global tuna industry is multi-billion-dollar business, the Indian Ocean having the 
second largest world tuna fisheries after the Western Central Pacific Ocean. It accounts for 
approximately 1.2 million tonnes of tuna caught per year and consists of four main tuna 
species namely, Yellowfin, Skipjack, Albacore and Bigeye. The SWIO share of global tuna 
caught is about 450,000 tonnes and the breakdown is as follows: Industrial tuna fisheries 
(Purse seine: 300,000 tonnes and Longline: 115,000 tonnes and small-scale chilled tuna 
fisheries: 35,000 tonnes).  

Economic potentials of the SWIO tuna fisheries 

The landed value tuna harvested in the SWIO basin is estimated at US$ 1 billion and about 
US$ 3 billion at end market price. The overall economic benefits derived by the ESA-IO 
countries is roughly estimated at US$ 500 million, approximately 20% of its potential. 
Around 55% of the total catch is taken in the Exclusive Economic Zones (EEZ) of 
neighbouring coastal states and the remaining, from the high seas (also known as Areas 
Beyond National Jurisdiction or ABNJ). The purse seiners or the canned tuna value chains 
constitute the big chunk of the regional tuna industry and are intimately linked to 
preferential access to the European markets.  

The total financial compensation received by SWIO countries for access of the EU fleet is 
approximately € 20 million per year, which is almost 10% of total landed value of the catch 
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harvested in the EEZ of the coastal states. About 80 % of the tuna caught by the purse-seine 
fleets are processed into canned products and loins in the region, mainly in Seychelles, 
Mauritius and Madagascar.  

South Korean, Mauritian and Seychellois-flagged purse seiner fleets also access the SWIO 
coastal states waters through bilateral fishing agreements. 

The South East Asian Tuna Longliners (TLL) fleets access the SWIO coastal states waters 
under private licenses or agreements. The largest tuna base of the South-East Asian TLL 
fleets is in Mauritius, where approximately 65,000 tonnes or nearly 60% of total catch in 
the Indian Ocean is discharged and/or transhipped annually. 

The RSOP 

The Regional Scientific Observer Programme (RSOP) overseas an area of nearly 10,000 Km2 
and embraces the EEZ of the twelve countries of the South West Indian Ocean (SWIO).  

Creation of a Working Group (WG) for the National Observer Programme (NOP) Manager of 
Southwest Indian Ocean to implement the Sub-regional Observer Scheme at the level of the 
SWIO region, in order to coordinate the deployment of observers and to improve the catch 
and effort data and other relevant information in line with the conservation and 
management measures of the RFMOs and Agreement. 

The WG works under the aegis of the RSOP piloted by the Regional Fisheries Surveillance 
Plan (PRSP) mechanism and the World Bank SWIOFish 1 project of Indian Ocean 
Commission (IOC). 

 

The development of RSOP is in line with the United Nations Convention on the Law of the 
Sea of 10 December 1982, contributing to the conservation and management of marine 
living resources.  

The legal status of the management and conservation of marine living recourses, the most 
important of these were:  

• The 1993 Compliance Agreement;  
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• The 1995 The FAO Code of Conduct for Responsible Fisheries; 

• The 1995 United Nations Fish Stocks Agreement. 

The South West Indian Ocean Fisheries Commission (SWIOFC), the Indian Ocean Tuna 
Commission (IOTC) and the IOC and work closely on large pelagic fisheries and support 
countries to meet their Regional Fisheries Body (RFB) obligations. The Commissions 
acknowledge the importance of the best scientific evidence available to support the 
conservation and management decisions for fisheries and recognize the value of monitoring 
and verification of fishing operations. Consequently, they recognized the importance of high 
quality standards through the adoption of guidelines to collect and report relevant fisheries 
data.  

The obligation of the Indian Ocean Tuna Commission (IOTC) country member States to 
deploy observers on-board their small scale and industrial national fleets has created the 
need for the NOP to coordinate observer deployments in order to meet their national and 
international obligations, and respect private agreements established with the industry. 

The RSOP is an ideal tool to help SWIO States to fulfill their obligations and implements 
RMFO resolutions, namely IOTC resolution 11/04 on Regional Observer Scheme and to raise 
the level of compliance to the other resolutions on the recording of catch and effort data. 

The RSOP plays a valuable role in validating catch and effort data collected through 
logbooks, but they also provide more detailed scientific information that is not taken from 
logbooks. This information contributes towards the assessment of stocks for management 
and conservation. Observers follow a strict sampling protocol to monitor tuna purseiners 
and longliners fishing in IOTC regions.  

The exchange of data collected by observers through regional data base “StaRFISH”; the 
certification of the observers (standardization of training programme and data collection; 
stringent health and safety standards applicable to operational aspects, and others); the 
coordination of observer deployment at regional level; the accreditation of the regional 
observer, etc. are of the rules of the WG. 

Since the implementation of the RSOP in 2015 , the number of observer deployments and 
the number of days at sea have increased. In 2017, 42 Scientific Observers were  engaged on 
board of fishing vessels in the IOC waters and East African Waters through 236 deployments 
and  undertook 6537 days of observation at sea. 

___________________________________________________________________________ 

 

Enhancing documentation systems and training to encourage the reporting of problems all 
observers may face  

Kristen Gustafson, Erin Kupcha 

NOAA Fisheries, Northeast Fisheries Science Center 
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There are a wide range of challenges and problems that observers may face from the 
moment they set up a trip on a vessel throughout their deployment. The Fisheries Sampling 
Branch (FSB) in the Northeast United States encourages observers to report all problems 
that occur while performing any observer duties, no matter how minor, in the form of an 
Incident Report. Incidents include but not limited to vessel/observer safety concerns, 
failures to comply with laws and regulations, injuries, and/or issues with vessel selection. 
FSB staff recognized observers were not reporting all incidents and developed tools that 
have simplified the reporting process and training to help alleviate some of the 
concerns/issues observers have that cause them not to report.  

Prior to November of 2016, to submit an Incident Report, observers were required to 
complete a fill-able PDF with digital signature and submit via e-mail to multiple FSB staff 
members. This system of submitting an Incident Report was cumbersome; often requiring 
observers to call staff for support due to technical difficulties, and program follow-up could 
be delayed by missed emails or communication breakdowns. To provide observers with a 
user-friendly reporting system with a quicker and more efficient follow-up procedure by FSB 
staff, the FSB developed and implemented a web portal on November 1, 2016. The interface 
is very simple to use; observers simply log into the portal and select a link to enter a new 
Incident Report. They then fill out vessel and trip information, if relevant, using fill-in-the-
blanks, auto fill and drop down menu options. To submit the report they simply click a 
button and then the report is immediately available for FSB staff to view for follow-up. 

Once reports are submitted to the observer program, select staff review the reports and 
assign a status code. The observer has the option to view all Incident Reports they 
submitted to the program, the assignee, and what is happening with their report at any time 
by logging into the web portal. The benefit to this is the observer immediately knows who to 
contact at the observer program with questions, for additional incident details, or support. 
The portal has proven to be an effective method for program staff to understand challenges 
observers face and be able to better support observers while they are in the field. FSB saw a 
significant increase in reporting since the implementation of the web portal, including a 
138% increase of total reports submitted between 2016 and 2017. 

While the new system is more convenient for reporting and tracking, observers still exhibit 
reservations with reporting incidents. There are many reasons observers may not want to 
report a problem. Through in-person debriefings and surveys, FSB recognized that many of 
these concerns were related to not thinking the event was serious enough, thinking nothing 
would be done about it, not knowing what they should be reporting, or having difficulty 
with the reporting system. 

New methods of training were developed to focus on removing these reservations and 
encourage observers to report problems contemporaneously. One of the fundamental goals 
of training is to promote a safety culture that not only benefits observers but their 
counterparts in the field.  Safety Culture “is the concept that forms the environment within 
which individual safety attitudes develop and persist and safety behaviors are 
promoted.” (Mearns, 2003). Observer safety culture is comprised of situational awareness, 
proper training, and a responsive support system which empowers the observers to 
mitigate issues and perpetuate appropriate boundaries. (Cowan, 2015). To promote this 
culture, FSB has adapted several training strategies including realistic role play scenarios, an 
observer support panel discussion, and repetitive need recognition throughout training. The 
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role plays focus on helping observers recognize situations that are significantly 
underreported due to difficulty with recognition, such as harassment (as identified in a 
recent FSB observer survey). Observers participate in an open discussion with 
representatives from the NOAA Office of Law Enforcement, the US Coast Guard and the FSB 
observer safety team during initial training which illustrates the support observers will 
receive when issues arise. This helps with increasing understanding on how Incident Reports 
will be handled once submitted and alleviates the feeling that nothing will be done to 
follow-up. Lastly, throughout training, staff consistently highlight situations and events 
where reporting will enhance the observer experience by increasing overall safety and the 
ability to do their job effectively. This assists observers with recognizing when they are in a 
situation that may warrant reporting. 

Incident Reporting is an important component of a good observer support system. Under-
reported incidents could potentially have dire consequences; therefore, it is critical to have 
a user-friendly reporting system in place that allows for timely communication between 
observers and program staff about any of these issues as well as in-depth training on what 
and how to report.  
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Frequency of safety and harassment violations types and the factors that impede 
disclosure  

Jaclyn Smith, Special Agent  

National Marine Fisheries Service Office for Law Enforcement  

Abstract: 

National Marine Fisheries Service (NMFS) certified observers are a vital part of fisheries 
management. Observers are deployed to collect fisheries data in the field; observers often 
deploy to vessels and work alongside fishers for weeks and months at a time. The work 
environment observers find themselves in can be challenging, especially if observers find 
themselves a target for victim type violations such as sexual harassment, intimidation, or 
even assault. NMFS Office of Law Enforcement prioritizes investigations into allegations of 
sexual harassment, hostile work environment, assault and other complaints, which may 
affect observers individually.  

The Office of Law Enforcement, Alaska Division, conducted an anonymous electronic survey 
of North Pacific Observers to determine the number of observers who experienced 
victimizing behavior during deployments in 2016 and 2017. The survey also investigated the 



262 

reasons that prevented observers from reporting these violations. From these survey 
results, the Office of Law Enforcement has a better understanding of how often observers 
are victimized, enabling them to reallocate resources as needed, conduct more training for 
observers to ensure they know how to report, conduct training to ensure people 
understand what constitutes a victim crime, and to increase awareness of potential 
victimizations. Additionally, the survey results will help law enforcement understand the 
barriers to disclosure, so enforcement may begin to address these impediments so they no 
longer prevent observers from disclosure.  

Introduction  

National Marine Fisheries Service (NMFS) certified observers are a vital part of fisheries 
management. Observers are deployed to collect fisheries data in the field; observers often 
deploy to vessels and work alongside fishers for weeks and months at a time. The work 
environment observers find themselves in can be challenging, especially if observers find 
themselves a target for victim type violations such as sexual harassment, intimidation, or 
even assault. NMFS Office of Law Enforcement (OLE) prioritizes investigations into 
allegations of sexual harassment, hostile work environment, assault and other complaints, 
which may affect observers individually. However, it is difficult for a person to disclose if 
they have been a victim of a crime, and law enforcement cannot respond if no complaint is 
submitted. The true number of observers who have experienced victim type crimes is 
unknown, and the reasons why they do not report is also unclear. More information is 
needed to understand how many observers per year experience victim type crimes, and 
why they chose not to report to law enforcement.  

An anonymous survey was created by Jaclyn Smith, a Special Agent with NMFS OLE in the 
Alaska Division conducted a survey of North Pacific Observers to determine the number of 
observers who experienced victimizing behavior during deployments in 2016 and 2017. The 
survey also investigated the reasons that prevented observers from reporting these 
violations. The survey is currently still open, and data continues to be collected.  

The results of the survey will provide OLE a better understanding of how often observers are 
victimized, which will enable them to reallocate resources as needed, conduct more training 
for observers to ensure they know how to report, conduct training to ensure people 
understand what constitutes a victim crime, and to increase awareness of potential 
victimizations. Additionally, the survey results will help law enforcement understand the 
barriers to disclosure, so enforcement may begin to address these impediments so they no 
longer prevent observers from disclosure.  

Material and methods  

A web based survey was used, with the link being emailed to all North Pacific Observers who 
deployed in 2016 and/or 2017. The first section of the survey is an introduction, with no 
questions asked. The second section of the survey will determine basic demographics of the 
respondent. This is to determine if there is any correlation associated with demographics. 
The third and fourth sections of the survey asks questions regarding the respondent’s safety 
and security on deployment, followed by questions seeking to understand any impediments 
to disclosure. The third and fourth sections have the same exact questions; the second part 
is for 2016 deployments and the third part is for 2017. The fifth and sixth sections of the 
survey thank the respondent for their time; the fifth section is meant for anyone who did 
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not deploy in the North Pacific Observer Program in 2016 and 2017, while the sixth section 
is for respondents who complete the survey.  

Preliminary results and discussion  

Preliminary results between 2016 and 2017 suggests there is a decrease in safety and 
harassment type violations observers experienced. This may be due to the change in 
training, increased outreach, and enforcement efforts. At the end of 2016, the Office of Law 
Enforcement began meeting with individual fishing companies to discuss the types and 
frequencies of violations occurring in the fishing fleet overall, and on the company’s 
individual vessels. Additionally, the Office of Law Enforcement conducted an operation in 
early 2017, focusing on observer related violations, in Dutch Harbor, AK, the busiest port in 
the United States.  

The results here represent the percent of observers who responded that they did 
experience a certain type of safety or harassment issue. Observers were required to 
respond to each question. In 2016, 21 female observers and 31 male observers responded. 
In 2017, 21 female observers and 26 male observers responded. 
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Conclusion  

The Office of Law Enforcement will continue to prioritize the safety and security of 
observers. Enforcement action should be taken when possible, however, for enforcement 
action to be taken, observers must be willing to report their experiences. Current training 
given by the Office of Law Enforcement seeks to build rapport and trust with observers. This 
type of training will continue, and more interaction between observers and law 
enforcement will be encouraged. Additionally, the Office of Law Enforcement will continue 
to work directly with individual fishing companies to address any and all complaints seen in 
the fleet and on individual vessels. Responsibility for observer safety and security needs to 
be shared between law enforcement, NMFS, observer contractors, vessel companies and 
anyone who may have the opportunity to ensure the working environment for observers is 
safe.  
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Argentina. Training of new observers during 2016 

Lic. Gabriel Blanco 
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National Institute of Fisheries Research and Development, Argentina 

Introduction 

In a context of growing need for information on resources subject to sustained fishing 
pressure, the INIDEP Observer Program has a very significant contribution. The presence of 
well trained and equipped technical personnel on board a fishing vessel is a way to improve 
the quality of the information generated by the fishing fleet. The result of the data comes 
from the direct observation of the technician on board, who uses objective methods to 
avoid biases attributable to the application of subjective criteria. It also eliminates the 
dependency on the declaration of an interested party, which allows knowing the details of 
the activity that would otherwise not be accessible. 

The demand for this training arises from the lack of Scientific Observers in 2016 to meet the 
requirements of INIDEP's research programs, in different fleet strata. 

Recipients 

The profile of the recipients depends mainly on the work to be carried out on board the 
fishing vessels. Therefore, it is desirable that they meet a series of minimum and desirable 
exclusionary requirements to be admitted as candidates for the course. 

Applicants selection 

Two criteria will be used. The first will consist of a qualification made based on the 
background, previous training, experience in navigation and a test of performance in 
calculation and capacity in technology management (PC) 

ITEM SCORE 

Tertiary / University 
Studies 

  

  In relation 
to 
Biological 
Sciences 

20 

  Not 
related to 
Biological 
Sciences 

10 

  Without 
studies 

0 

Navigation experience   

  Maximun 30 

  Average 20 
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  Relative 10 

  Without 
experience 

0 

Availability of boarding   

  With 
availability 

10 

  Relative 
availability 

5 

  Without 
availability 

0 

Performance test in 
Calculus 

20 

Capacity test in 
technology 
management (PC) 

20 

 

The second criterion will be in charge of qualified professionals on personnel selection, who 
will evaluate the occupational characteristics of future observers according to the following 
competencies: 

• Cognitive skills 

• Attitudinal skills 

• Social skills 

Qualitative 
scale 

Quantitative 
scale 

(Human 
Resources 
Management 
Criteria) 

(Score obtained 
in interview by 
competitions) 

Very suitable 100 – 90 

Adequate 80 – 60 

Not suitable 50 – 40 

 

Objectives 

Train scientific observers on board commercial fishing vessels in: 
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• Obtain basic biological-fishing information. 

• Identify fishing gear used, its selectivity, performance and efficiency. 

• Recognize characteristics of fishing vessels and on-board processing technologies aimed 
at verifying and updating the existing information on fleets and to update conversion 
factors applied to each product. 

• Recognize  fish species, birds, mammals and marine reptiles, by means of the taxonomic 
determination to the greatest possible degree. 

• Report activities according to current regulations. 

Contents 

The contents are organized into modules that integrate conceptual and practical aspects in 
the following sequence: 

• MODULE I Observers program 

• MODULE II Navigation and Safety in Navigation 

• MODULE III Fishing Gear 

• MODULE IV Survey of biological fishery information 

• MODULE V Ecosystems at Argentine Sea 

• MODULE VI Hake Fisheries and Accompanying Fauna  

• MODULE VII Cephalopod Fishery 

• MODULE VIII Shrimp Fishery 

• MODULE IX Scallop Fishery 

• MODULE X Southern Species Fishery 

• MODULE XI Coastal Species Fishery 

• MODULE XII Crab and Centollón Fishery 

• MODULE XIII Anchovy and Mackerel Fishery 

• MODULE XIV Chondrichthyes Fishery 

• MODULE XV Marine Birds, Mammals and Reptiles 

• MODULE XVI Benthic invertebrates 

• MODULE XVII Fisheries Certification. Eco labels 

 

The following Topics are included as magnetic reading material: 

• Fisheries Economy. 

• Fishing Products Processing Technology. 

• Fisheries assessment models. 

• CCAMLR (Commission for the Conservation of Antarctic Marine Living Resources). 

Modality 
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The training is developed in face-to-face mode - workshop at the INIDEP facilities and the 
National Fishing School, from Monday to Friday from 9 a.m. to 12 a.m. and from 1 to 4 a.m. 

Approval conditions 

• 80% attendance at face-to-face meetings 

• Approval of the integrating work of each module 

• Approval of partial evaluations 

• Final evaluation approval. 

Flow chart to incorporate new observers 

 

THE TRAINING LASTS FOR 220 TOTAL HOURS, DISTRIBUTED IN 124 THEORETICAL HOURS AND 96 PRACTICAL 
HOURS. 

FINALLY, AFTER RECEIVING MORE THAN A HUNDRED APPLICANTS, 30 WERE SELECTED, 28 SUCCESSFULLY 
PASSED THE COURSE AND TODAY THEY ARE WORKING FOR THE INIDEP OBSERVER PROGRAM, 22 NEW 
OBSERVERS. 

Once the course is finished, the training of new and experienced observers continues 
throughout their career, attending continuous training workshops, exchange of experiences 
and constant interaction with INIDEP's Research Programs. 

Currently, the INIDEP Observer Program is training new observers for the Provinces of 
Chubut, Santa Cruz and Tierra del Fuego 

___________________________________________________________________________ 

 

Observer Incident Response Protocols for the West Coast Groundfish Observer Program 

Scott Leach 
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West Coast Groundfish Observer Program 

Commercial fishing is a dangerous profession and the West Coast Groundfish fisheries are 
no exception. Despite best efforts by the fleet and West Coast Groundfish Observer 
Program (WCGOP) staff and observers, observer-involved safety incidents do occur. When 
these incidents happen response protocols ensure that matters are handled efficiently and 
effectively with a focus on observer safety, mutually beneficial outcomes, and prevention of 
future occurrences or escalation. The WCGOP has developed a response protocol system 
that categorizes safety incidents as “Low”, “Moderate”, or “High” priority. These 
categorizations and the resulting response trajectories are presented to WCGOP observers 
during training sessions for new observers, as well as, briefings for returning observers. A 
review of WCGOP observer-involved incidents from 2011 through 2017 found that 
observers frequently underreported low and moderate priority issues. Our goal in 
instructing observers in incident prioritization and response protocols is to prevent 
underreporting, which can lead to low to moderate issues that escalate to high priority 
problems. 

Low priority issues are defined as those that do not immediately put the observer in a life-
threatening situation, may or may not affect the observer’s ability to sample effectively, and 
may or may not require action from the National Oceanographic and Atmospheric 
Administration (NOAA) Office of Law Enforcement (OLE). Examples of low priority incidents 
include; Marine Pollution (MARPOL) violations, parted wires, loss of engine or electrical 
power, loss of vessel control system, or minor observer illness. The WCGOP requires that 
observers thoroughly document this type of incident in their logbook Daily Notes section 
and Vessel Safety Survey. Logbooks are submitted to WCGOP debriefers on a monthly basis. 
Any documented incidents are entered into the Logistics and Observer Tracking  database 
(OBSLOG) along with scanned copies of Daily Notes and Safety Survey. NOAA OLE, United 
States Coast Guard (USCG), and Observer Coordinators have access to the OBSLOG and may 
review and respond to recorded incidents as required. This flow of information usually takes 
one to two months with incident response occurring after responding parties receive the 
Daily Notes and Safety Survey for review. 

Moderate priority issues are highly variable in nature and may affect the observer’s ability 
to sample and/or the safety of the observer or other vessel personnel. Examples of incidents 
that would be classified as moderate priority include sampling interference, incidents 
involving significant harm to the environment, observer safety, observer harassment or 
intimidation, observer illness or minor injury, or person overboard. Just as with a low 
priority incident, the observer thoroughly documents the details of the event in their 
logbook Daily Notes and Safety Survey. However, in incidents of moderate severity, the 
observer is also required to contact their Observer Coordinator. The Coordinator then 
requests copies of the Daily Notes and/or Safety Survey and begins communication with 
NOAA OLE and/or USCG. This allows for a faster response time anywhere from a few days to 
weeks after the incident occurs. 

Incidents classified as high priority put the observer in immediate danger and thus illicit an 
immediate response, with action taken within 30 minutes of event notification.  Examples 
include assault, sexual harassment, vessel collision, vessel fire, or vessel flooding. In these 
cases, the observer activates their Personal Locator Beacon (PLB) and, if possible, contacts 
their Observer Coordinator using a personal cell phone or vessel satellite phone. The 
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Observer Coordinator begins immediate communication with NOAA OLE and USCG and 
emergency response plans are activated. 

WCGOP observers learn to identify incidents as low, moderate, or high priority during 
trainings and response protocols are reiterated during yearly briefings. The effect of this is 
two-fold; (1) low and moderate priority issues are reported to NOAA OLE and USCG in an 
organized and timely manner helping facilitate effective response and (2) more low and 
moderate level issues are reported overall, which helps identify vessels that may be at 
higher risk for severe events. Identifying risk helps the WCGOP improve the safety of its 
observers and the fleet. 

Special thanks to the Special Agents and Officers of NOAA Office of Law Enforcement. Their 
quick response, relationship with the fleet, and knowledge of the WCGOP allows observers 
to collect the data that is used for fisheries management. 

Additional gratitude and recognition go to the WCGOP observers for their hard work and 
effort in collecting West Coast fisheries data. 

___________________________________________________________________________ 

 

Abstracts of presentations that did not provide Extended Abstracts 

 

NOAA Fisheries Observer Safety Program Review  

Elizabeth Chilton, Dennis Hansford 

NOAA, National Marine Fisheries Service, National Observer Program 

The health and safety of U.S. and international fishery observers is a top priority for NOAA 
Fisheries. In 2016, NOAA Fisheries launched a comprehensive review of fishery 

observer safety and health to gather and assess information from key partners and 
recommend improvements. Four independent experts with extensive observer or safety 
experience conducted regional site visits, including the national program, and attended 
safety trainings occurring at all regional observer programs. The independent reviewers also 
engaged in feedback sessions with observer provider companies and observers focusing on 
their safety and health interests. The review documented areas for improvement in seven 
key safety and health components: 1) safety reporting; 2) communications; 3) practices and 
policies; 4) training; 5) regulations; 6) equipment; and 7) international issues. 

The final report, documenting areas of improvement at the national, regional and 
international level, was submitted in January of 2018. NOAA Fisheries will work with our 
national and regional observer programs, as well as observer provider companies, to 
implement safety and health recommendations such as improving regional emergency 
action plans and updating national policies on observer safety training and minimum 
eligibility requirements. 
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Recommendations for observers deployed in international fisheries will be forwarded to 
regional fishery management organizations in collaboration with the International Affairs 
Division of NOAA Fisheries. 

___________________________________________________________________________ 

Complacency Kills- Experience doesn’t Trump Safety  

Paul Martin, Samantha Power  

Teamsters Union/ Seawatch  

Our poster presentation will focus around Observer and Owners Complacency and Bad 
practises on board Vessels; pre-trip safety check-list; Safe Boat Access (Gangways) and 24 
hour Watch. 

___________________________________________________________________________ 

Bridging the Gap Between Observer Harassment and Response  
 
Marc Dragiewicz 
 
NEFOP/MRAG observer 
 
I have been a fishery observer for twenty-one years in five different programs on both 
coasts of the US and Alaska. Despite the difficulties of such a diverse work environment, I 
appreciate the positives, including memorable experiences at sea as well as the flexible 
schedule. 
 
Professional fishermen operate in a challenging environment – regularly enduring long 
hours, intense physical labor, and exposure to the elements at sea. Nevertheless, fishermen 
usually treat observers fairly, if not like one of the crew. This can make the difficult work of a 
fishery observer more favorable. 
 
That being said, one confrontational crewmember can make work problematic; and a 
confrontational crew can make work impossible. Looking back, my biggest regrets are the 
times when I did nothing, or very little, as I was harassed, treated inappropriately, or 
subjected to unsafe conditions. I want to promote a healthier work environment for my 
observer colleagues, and I realize that I was failing them when I was not proactive in my 
response to, or reporting of, harassment situations. 
 
I believe the most significant gap in the process of addressing harassment is the failure by 
observers to report incidences in the first place, which does nothing to improve conditions 
for the next observer. Based on my own experiences and discussions with others, there are 
various reasons for this. 
 
My analysis, through collaboration with the observer community, will describe the rationale 
behind observer reluctance to report harassment-type incidents and outline different 
methods of addressing these reservations. This assessment, presented to new and 
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experienced observers, can encourage greater responsibility for reporting of harassment, 
which will promote a more productive and secure work environment. 
___________________________________________________________________________ 

Technologies in Marine Fisheries: #SAFETY  

Ken Keene 

NOAA/NMFS/NEFSC 

Technology is flourishing and has become a substantial part of our everyday life. From being 
able to check your emails anytime/anywhere to making video calls to loved ones across 
oceans, technology has become very practical and beneficial to our lives. Within the marine 
safety world, technologies are being developed that greatly enhance at-sea safety and 
survival. Systems such as: AIS, COSPAS SARSAT, GPS, VMS,VHF, SSB, commercial satellites 
along with equipment such as epirbs, AIS beacons, satellite communicators, PFDs, PLBs, 
strobes, LEDs, lasers, electronic distress flares, radios, signal mirrors, and even wrist watches 
have evolved to become equipment that greatly improves safety for people in maritime 
professions. This poster presentation shares info on current and upcoming technologies that 
are assisting NMFS observer programs with keeping at-sea observers safe. 

___________________________________________________________________________ 

A Philosophy of Play: the difference between surviving and thriving at sea  

Emily Miller 

Frank Orth and Assoc. Observer, USA 

When it comes to living as an observer does, the prevailing sentiment is “it’s not for 
everyone.”  The challenges we face are not limited to those they share with the fishermen – 
those of inclement weather, tight quarters, and long hours.  The mental and emotional 
strain is equally substantial, and slightly more slippery to address.  By nature of the job, an 
observer will always be on the outside of whatever social dynamic existing on board the 
vessel.  Whether he or she faces outright hostility or is simply ignored as a symptom of a 
language barrier, the effects of isolation take a toll, and are compounded by whatever 
hazardous conditions the physical environment might pose. 

The result can be an unhappy, stressed individual, unlikely to repeat a season observing, and 
unlikely to have much energy to improve relations between observers and fishermen.  But 
this is not necessarily the rule – there are certainly observers that enjoy their work, risks, 
challenges, and all.  While the commentary “it’s not for everyone” is certainly true, this 
sentiment does not distinguish what factors might be at play in determining who thrives, 
and who merely survives, their time as an observer.  

This mysterious intangible exists in the workplace culture of some of the most stressful 
careers, and also in the against-all-odds survival stories of people escaping perilous 
environments. It is something we are born with, and only learn to forget.  And it takes the 
unassuming form of humor, and a sense of play.  As it turns out, the ability to play indicates 
a willingness and readiness to take on the most difficult situations, because people in play 
mode perceive stress as a challenge, not a threat.  Academic findings on the social and 
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neurological benefits of play suggest that it allows the practitioner to make better decisions, 
act with empathy, build trust, and stay motivated, among other advantages.  All can be 
valuable for the well-being of an observer. 

Once identified as a factor, play can be cultivated and encouraged on a professional level, 
provided we can overcome the irony of placing the two together in a sentence.  With 
support from management, the opportunity exists for observers to incorporate its 
philosophy into their lifestyles, and disembark from long stints at sea in higher spirits than 
they have in the past.  
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Session 9. Technology used by observers 
 
Leader: Amy S. Martins 
 
Increasingly, observers rely on technological tools to improve data collection, efficiency, 
personal safety and other workplace issues. There are lessons to be learned from observer 
programs about different technology choices, in particular experiences with their 
integration and the benefits achieved. The focus of this session was on the operational 
impacts of technology, rather than specific features of the technology itself. 

___________________________________________________________________________ 

Oral Presentations - Extended Abstracts 

 

Lessons Learned by Advancing Data Collection with Electronic Applications 

Kevin Romanin 

Archipelago Marine Research Ltd., BC, Canada 

Archipelago has worked with fisheries monitoring data for over 35 years and is constantly 
striving to improve data quality, efficiency, and delivery within our fisheries monitoring 
programs. Field staff demands for better tools along with client demands for efficiencies 
to decrease costs have led to the development of mobile data applications. Archipelago 
currently provides services for 10 domestic fisheries monitoring programs in BC and is 
currently using 5 mobile apps developed in-house, as well as additional apps created for 
the Trawl fishery by a 3rd party (Vericatch). In creating multiple apps and managing their 
usage in the field, Archipelago has learned many valuable lessons to share with those 
considering a move to e-data capture solutions. Launching an application to field staff or 
fishers has its challenges, which have been quickly outweighed by the rewards. 
 
One of the very first steps to starting the development of a new app is selecting the 
operating system (Android, Windows, or IOS). Archipelago has chosen Android for the 
programming flexibility and more accessible costs for tablet devices. The devices we’ve 
found most suitable for data entry applications have been 10 inch tablets with a rugged 
case. The android tablets come loaded with various other tools that we’ve utilized in data 
collection and app management such as the internal file storage for backing up files, the 
calculator, the camera for species ID or reporting safety concerns, and the play store for 
running apps through to ensure that updates are done automatically. We have also used 
the security features as an extra layer of data protection as well as enabled the ability to 
remotely wipe a tablet if it is stolen.  
 
Replacing any paper dependent data system with an electronic one provides real-time 
data quality and reporting while eliminating simple calculation and transcription errors. 
Data quality can be built into apps in various ways like automatic calculations, summary 
reports, and pop-up warnings about the type of data entered or if data is outside of an 
expected range. Any efficiency made for data quality or data timeliness has great benefits 
when considered across thousands of data collection events. Having real-time reporting 
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also allows observers or fishermen to periodically check for data errors as well provide 
instant data summaries. The apps can also include various levels of customization 
including preferences that can be toggled on or built in exceptions that affect certain data 
fields when specific fisheries or vessels are selected.  
 
Here is a brief summary of the lessons we learned in developing apps that could help with 
anyone else working on a similar project: 
 
Lesson 1: The foundation of our approach to app design is having an informed 
development staff design an app from the user perspective instead of the data structure 
requirements. The app in the end is a tool for data collection and the tool needs to be 
easy to use as well as desirable to use. Modeling the data entry screens and collection 
methods after the end user’s data will make their life easier and will increase the uptake 
especially in situations where using the app is optional. Involving end users in the 
development process is key to understanding the little things that make big differences to 
them.  
 
Lesson 2: The feedback loop between the users and developer must also be carefully 
designed and managed. Creating a standardized method of reporting and testing bugs 
ensures a quick and confident roll out of any changes. We maintained a priority list of 
failures, problems, and preferences and made sure the developer was working on them in 
critical order. With every bug report during the testing and roll out phases you need to 
make sure that the version of the app and the device they are using is reported to make 
sure the version is current and that there aren’t differences between the way various 
devices work with your app. One important part of the feedback loop was getting the 
developer into the field to see the environment and how the data was being collected to 
better guide how the functionalities were being programmed.   
 
Lesson 3: Design the app for those few people that claim not to be tech savvy and don’t 
like change. Like any big shift, moving from paper to digital can be intimidating to staff or 
fishers and there are always several who claim they won’t be able to use it regardless of 
how it works or say they dislike it before they’ve even tried it. By getting their feedback 
and keeping them in mind while designing all aspects you can create intuitive functions 
within any app that will result in an app even they can use and enjoy. Do not get 
frustrated with them, but instead engage with them and realize that their feedback has 
some of the highest value. 
 
Lesson 4: Planning the support network is important to keep an app going and 
maintaining it as an enjoyable tool to use. It was key for us to maintain someone as the 
main point of contact between the developer and the end user to make the decisions 
about whether each change was something required to be programmed into the app or 
something that the observers would need to accommodate. That point of contact can also 
handle calls about troubleshooting or walkthroughs of basic usage despite making a clear 
instruction manual. Making sure to keep current documentation is also critical as apps 
tend to evolve quickly at first. It is not worth starting the how to manual early in the 
process as it changes to constantly, so we waited until most of the app was settled before 
starting the manual and had to make sure to update it with every change to the app. 
Another major part of the support network which was unexpected for us was the amount 
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of support we would have to provide for the device’s operating system. Make sure your 
point of contact is well trained on how your selected operating system works.  
 
Lesson 5: Last and most importantly is to protect the data. There is a realistic fear that 
digital data can disappear unexpectedly due to app failure or other technical problems 
unlike trusty paper which would only be lost if physically destroyed. We developed 
multiple means of data back up to servers and to the internal storage of the tablet directly 
to prevent data loss. Emergency protocols were also developed in case apps crashed and 
data backups were created in case of user accidental deletions. When rolling out a new 
update we made sure to have the most recent stable version ready to deploy in case 
there was an unexpected bug that slipped through testing and made sure to only roll out 
new changes early in the week to give time to catch problems before the weekends when 
there is less available support.  
 
In the end, the paper tally forms and calculators that observers use to collect data are 
tools, and so are mobile data apps. If you ever expect someone to trade an old familiar 
tool with a new one you need to make the new one desirable to use by offering 
something more than the previous tool did. It must make their job easier and they must 
want to use it. To build an app that does this, it must be designed for the end user and 
incorporate the features that are important to them. It also must be reliable by not losing 
data or frustrating them by constantly having bugs and features that don’t work well. It 
even needs to have an element of marketing built in to sell it to the end users with the 
little details that can have huge impacts on uptake such as screen layout, button and font 
sizes, simple slide or click functionalities, and nice color schemes. Mobile apps will 
continue to expand the innovative possibilities for efficiency and progress the ability to 
process data at the point of collection making them an important continuing trend in 
enhancing fisheries data services. 
___________________________________________________________________________ 

 

E-reporting – the PNA Experience 

David Byrom 

MRAG Asia Pacific 

Development of an android based e-reporting application for Parties to the Nauru 
Agreement (PNA) observers commenced in 2014 with at-sea trials carried out in 2016 and 
2017. The technology for observers to report in near real time is now ready, operating and 
available for PNA Observer Agency observers operating in the Western Pacific Ocean. 
Observers have the capability to use tablets to input data into e-reporting forms using an 
android application. The tablets are connected via bluetooth to a personal satellite 
communication device which sends encrypted data to the PNA FIMS server, providing 
fisheries managers the option to see observer data in near real time.  

The ability to speed up the delivery of observer data to fisheries scientists and managers is a 
substantial improvement to the information transfer system in regional fisheries 
management. Real time knowledge of what is happening in the fishery has the potential to 
increase the ability to make effective decisions based on up to date scientific advice. 
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Verification of vessel e-logs of fishing activity and catch can now be monitored on a daily 
basis, vessels reported activity can be checked electronically and “flagged” in the event of a 
contradiction into what’s being reported by the vessel and the observer.  

Prior to the use of In-reaches and e-reporting in the region, observers used vessel email to 
communicate with shore-based managers. The system was insecure and the vessel 
operators had access to all the observer communication, potentially putting observers at 
risk. The new connectivity allows observers to communicate securely and economically with 
shore-based observer coordinators on a regular basis. 

The current paper-based system for data collection is laborious, expensive and the transfer 
of observer information into the regional database is long-winded. The data is collected and 
written into the paper workbook, on arrival on-shore and after debriefing the workbook is 
scanned and saved to an online folder, before entry into the database by shore based data 
input staff. The duplication of the input of the data can lead to error. Internet in the region 
is not conducive to moving large volumes of data, quality of scanned data has been 
problematic and the whole process can take months to complete.  

The costs of purchasing the workbooks and freighting and distributing the packages around 
the Western Pacific is an expensive exercise. With the development of technology and 
decreasing prices of android tablets, it is possible to exchange the budget allocation for 
workbooks for the purchase of tablets. The lifespan of tablets in the harsh conditions for 
electronics on fishing vessels in the humid Pacific climate is two year maximum but the cost 
of replacement easily equates to the cost of the workbooks.  

The amount and type of data transmitted by the observer can be modified to suit the real 
time information required by the fishery managers. Data costs can be prohibitive so it is also 
possible to save data for the observer to upload as soon as the vessel arrives in Wi-Fi range. 
Documents and photo’s are generally saved by the observer for upload on arrival in port, 
but daily trip statistics on catch and compliance are uploaded in real time. Initial purchase of 
the e-reporting tablets and satellite devices was funded by WWF and distributed throughout 
the PNA region; data transfer costs have been supported by the PNA Office. Moving 
forward, the ongoing costs of operating the system will be cost recovered from the fleet. 

Trials were carried out throughout 2016 and 2017 with constant modifications made to the 
FIMS application, developments are ongoing and a new online debriefing module has been 
developed. The application is now being used on a daily basis with near real time data being 
submitted by observers.  

Despite the availability of the technology, application and the equipment, uptake of e-
reporting has been slower than expected. Logistics of moving equipment around has proved 
difficult, observers are happy to continue to use the tried and trusted paper logs, less 
technology savvy coordinators are apprehensive of the application, minor hiccups and 
technical glitches become major hurdles and “change” takes time. To date, around 100+ 
FSMA e-reporting trips have been carried out in 2016 and 2017, equating to only 10-15% of 
the total. 
The target for 2018 is to achieve far higher levels of e-reporting trips and to remove paper-
based reporting completely by 2020. A comprehensive training program is being carried out 
(supported by the Global Environment Facility) and greater resources are being directed at 
implementation and roll out of the program. The training program was initially centred on a 
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workshop type environment and proved effective in the basic knowledge transfer to 
observers. It is now becoming apparent however, that to increase the uptake in use of the 
equipment, some dedicated intensive one-on-one training is needed for most observers to 
assist in setting up the system and to feel comfortable in the use of the e-forms. On-shore 
support from a dedicated e-reporting officer and full-time assistance in training and 
supporting e-reporting is starting to show good results. More e-reporting trips are being 
taken up as observers are becoming more confident in the technology.  

The challenge to bring about change is being tackled with innovative solutions and the move 
to technology-based reporting is being supported at the highest level. Further new 
initiatives and ideas are being put forward for development in the e-reporting field, 
however the technology is moving faster than practical implementation can support. 
Transition from paper based to e-reporting is taking time and effort, but there is a gradual 
and unstoppable shift to the digital world of observer e-reporting in the PNA region. 

___________________________________________________________________________ 

 

E-reg – Electronic Registration application for data collection in aquatic ecosystem 
monitoring 

Mikael Ovegard 

Swedish Universityof Agricultural Sciences, Sweden 

E-reg is an in-house developed software application used at the Institute for Marine 
Research, Department of Aquatic Resources, Swedish University of Agricultural Sciences 
(SLU Aqua). In its current version the application is used for data collection on national 
coastal trawl surveys, the Baltic International Trawl Survey (limited to the small vessel 
survey in the Sound), on-board sampling of commercial pot fishery and on-board sampling 
of commercial bottom trawl fishery targeting fish and/or Norwegian lobster. 

The overall goal of the E-reg project is to “implement electronic devices for assisting the 
biological data collection of fish and shellfish”, i.e. finding methods that reduce the need of 
pen and paper in data collection. In recent years the Marine Strategy Framework Directive 
and the move towards ecosystem-based assessment have increased the demand on cost 
efficiency and the need to use long term monitoring programs of fish and shellfish 
communities for data collection of other components of the ecosystem. Collecting data in a 
digital format makes it possible to meet these demands and increase the data quality by 
applying real-time computerized quality controls, increase the data tractability, eliminate 
transcription errors and contribute to a higher collection rate.  

When first initialized in the fall 2014, the E-reg project manly focused on finding 
commercially available electronic tools, such as measuring boards, calipers etc. However, 
after evaluation of the usefulness of these tools it was obvious that there was something 
missing. Without a receiving software, where the user can “tag” the electronic 
measurements to a specific trip, station, species and/or sample the tools were of limited 
help. As a consequence, the project shifted to finding a suitable software and hardware 
platform for registering all types of data that are collected in the field. Focus was no longer 
on just biological data, the users also need to be able to digitally enter information 
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concerning the sampling location, gear type, sampling targets etc. A rugged tablet was 
determined to be the best hardware option, different registration software’s were 
evaluated, but since none of the commercially available products suited the needs of the 
users it was decided that SLU Aqua should develop its own data collection application. 

System overview 
The E-reg application uses Microsoft Windows OS (64 bit) and a Microsoft SQL-server 
database (local installation on tablets). The user interface is specifically designed for 
touchscreen tablets, i.e. efforts have been made to reduce the need of mouse and keyboard 
for entering data and navigation within the application. Pre-configured workflows based on 
sampling type and sampling targets also reduces the number of actions needed to enter a 
value. Currently, SLU Aqua uses the Getac F110 tablet for all data collection with this 
application, however, E-reg have also been tested on Panasonic and Dell products with 
success. Different brand of rugged tablets, calipers, scales etc. have all some limitations. For 
a future safe system it is important to be able to switch product when something better 
becomes available on the market. 

The application consist of several types of individually configurable registration pages 
designed for entering specific type of information. “Trip page” is used for entering 
information such as sampling type, vessel, responsible etc., “Station page” is for selection of 
gear, position data etc., and so on. The user can at all times move freely between the 
different pages, however, depending on selection of sampling type and the configuration of 
sampling target the application also guides the user to specific work tasks by automatically 
move between the pages. If the user enters a length of a fish that, according to the sampling 
target, should be individually sampled for weight, sex and maturity the application jumps 
directly to the specimen sampling page where values for these parameters can be entered. 
Although the goal is to use electronic tools connected to the tablet for the data collection 
whenever this is possible, requested values can at all times also be entered “manually” by 
using a digitizer-pen and the tablets touchscreen. At the time of writing the E-reg 
application utilizes the internal GPS receiver in the Getac tablet for collection of date, time 
and position and electronic calipers for measuring the carapace length of Norwegian 
lobsters. Possibility to incorporate electronic scales and some type of measuring board for 
collecting the length of fish are currently under development.     

 

Picture shoving the E-reg application on a Getac 
F110 tablet with USB connected caliper.  

For more details and a view of E-reg in action please 
visit: https://youtu.be/rqO_3zquMcM 

 

 

 

Lessons learnt from developing the system 
The initial cost for developing an in-house system is higher compared to most available 
commercial products. Time to implementation and return of investment is also longer. 
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However, when the system is in place the cost for maintenance is likely to be lower (no 
licenses to pay). Since it will be developed and fitted to the specific need of the owner it will 
likely also be easier to implement and give a higher return in efficiency. Implementation can 
also be facilitated by allowing the end users into the development process on an early stage. 
This will give them plenty of time to influence the design and to get use to the upcoming 
changes. 

Future implementations  
Although the E-reg application have been proven to work in the challenging environment of 
small survey vessels and in sampling of commercial fishing vessels there are still room for 
many improvements, especially when it comes to connected hardware. Finding appropriate 
electronic tools, that are adaptable and portable, for measuring the length and weight of 
fish and shellfish have been proven harder than expected. For this reason SLU Aqua is 
currently developing our own measuring board, but we hope that the IFOMC will be a venue 
for finding suitable products. Apart from expanding the current data collection with the E-
reg platform to more sampling trips on-board commercial vessels, the design and functions 
of the registration forms in the application will also be incorporated into the data collection 
software developed for R/V Svea. If all goes according to plan the data collection in the fish-
lab of this new state of the art research vessel will be fully electronic.  
___________________________________________________________________________ 

 

Motion Compensating At-sea Flow Scales: The Unsung Technology that Revolutionized the 
Way Observers Work in Alaska 

Jennifer Watson1, Brian Mason and Marlon Concepcion2  

1NOAA Fisheries Sustainable Fisheries Division Alaska Region 
2Fisheries Monitoring and Analysis Division, Alaska Fisheries Science Center 
 

A motion compensating at-sea flow scale (flow scale) weighs a continuous flow of catch as it 
moves along a conveyor. This technology is able to measure the total catch of fish precisely 
while a vessel is in motion. Flow scales were implemented in 1998 in the Bering Sea and 
Aleutian Islands (BSAI) in response to a need for catch accounting methods that were more 
precise and verifiable at the level of the individual haul. In the beginning, catch weighed on 
flow scales accounted for only 6% of the BSAI Total Allowable Catch (TAC). Today that 
number has risen to 64% of the TAC with 95% of all catch processed at sea in the BSAI 
weighed on a NMFS approved flow scale (table 1). Flow scales have become an essential 
part of the processing technology for the fishing industry enabling vessels to precisely 
monitor and track production as well as improve efficiencies. These scales have also 
revolutionized observer sampling. 

Table 1 

Year Number of vessels 
weighing catch1 

Total weighed 
(mt)2 % BSAI TAC 

1999 20 121,000 6% 
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2004 23 836,000 42% 

2008 42 944,000 47% 

2012 39 1,100,000 55% 

2017 63 1,281,700 64% 

1.  BSAI groundfish only, does not include crab. 

2.  Does not include catch weighed in the GOA, crab catch, or catch weighed in the 
Pacific whiting fishery off the West coast. 

 

Prior to flow scales, observers estimated total catch by taking volumetric measurements on 
deck or inside live tanks in difficult and dangerous conditions. Observers were frequently 
exposed to harsh weather, wires that could snap under tension, and a rolling 150 ton bag of 
fish to collect an imprecise data point. 

Some boats did have markings inside holding tanks to allow the observer to obtain an 
estimate without going on deck, obtaining the readings was often difficult because it was 
hard to see through the scratched Plexiglass and fish never piled up evenly.  

Now flow scales obtain the total catch weight for each haul and observers stay safer inside 
the factory. Observers simply monitor the daily flow scale test for accuracy. 

The location for an observer to collect a species composition sample was frequently 
afterthought for the vessel and more often, the observer had to cobble together their own 
way to collect and work up these samples. Observers sometimes had to hang their baskets 
at the end of a conveyor belt to collect samples, hoping not to drop the basket. To weigh 
the samples, observers used spring balance hanging scales that swung wildly in any sea 
besides glass calm waters.  

A known weight of material must be used to test the accuracy of the flow scale. To 
determine that known weight flow scales are coupled with a motion compensated platform 
scale. This was the birth of the observer sample stations. All vessels with a flow scale must 
now provide the observers with that platform scale to weigh their sample along with a table 
of specified dimensions, running water, a place to store samples, and a way to safely divert 
catch from the flow of fish. 

Finally, the observer species composition samples were fixed by the configuration of the 
vessel’s factory. These samples were often taken opportunistically and may not have been 
representative of the actual catch composition. With flow scales observer are now able to 
collect random systematic samples throughout the haul using the readings from the flow 
scale. 

Flow scale technology and associated duties of observers are evolving. Several future 
innovations are being planned to enhance the quality of data collected by observers and as 
well improve their work environment using flow scale technology. Specifically, aboard 
factory longliners observers must collect and weigh Pacific cod to determine an average 
weight. Because Pacific cod go over the flow scale one or two at a time, the flow scale could 
collect this information for the observer instead. Also, linking the scales to a wireless 
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technology would allow sample weights to be automatically collected and the observer 
would no longer need to write down the results. In the coming years we hope to test both 
of these innovations aboard several vessels. 

___________________________________________________________________________ 

 

Oasis data entry android application for the Northeast Fisheries Observer Program 

Erin E. Kupcha 

NOAA Fisheries, Northeast Fisheries Science Center, Fisheries Sampling Branch, Northeast 
Fisheries Observer Program 

The Fisheries Sampling Branch's (FSB) Northeast Fisheries Observer Program (NEFOP) 
provides training for and certification of NEFOP observers, Industry Funded Scallop (IFS) 
observers and At-Sea Monitors (ASMs).  Observers and monitors collect scientific, 
management, compliance and other fishery dependent data aboard federal and state 
permitted commercial fishing vessels covering ports from Maine to North Carolina.  
Electronic data are collected by observers via a rugged Android tablet with a single, stand-
alone native application, OASIS (Observer At-Sea Information System).  OASIS was 
developed to allow ASM and NEFOP observers to collect data for accurate in-season quota 
monitoring on kept and discarded species in the Northeast Multispecies groundfish fishery.  
IFS and NEFOP observers also employ OASIS to collect near-real-time data in the Atlantic sea 
scallop, Atlantic herring and longfin squid fisheries for catch reporting on key bycatch 
species.  Data entered and uploaded by observers are then edited, audited, and loaded to 
Oracle tables by FSB staff. 

In the groundfish fishery, loaded observer data are provided daily to the Greater Atlantic 
Regional Fisheries Office (GARFO) fishery analysts and sector managers, and are used to 
calculate remaining Annual Catch Entitlements within 72 hours after the trip lands.  In the 
scallop, herring and longfin squid fisheries, preliminary loaded data are provided to GARFO 
for fishery specific in-season quota and bycatch monitoring within 5 days after the trip 
lands. 

Observers and ASMs need cost-efficient, durable and rugged hardware that is equipped 
with on demand data communications such as GPS, Wi-Fi and Bluetooth.  It is critical for the 
data entry software to have an user-friendly interface for quick data entry with built in data 
quality checks to provide accuracy.  Data must be secure and encrypted.  Data 
confidentiality is assured by hardware security that is administered by the National Oceanic 
and Atmospheric Administration (NOAA) Fisheries office of the Chief Information Officer. 

OASIS is designed and written to be target device-independent, permitting ease of 
deployment for future generation platforms.  OASIS utilizes integrated accessories, such as a 
GPS receiver which increases data accuracy and eliminates the burden of using the vessel's 
location devices.  It also utilizes the tablet's built-in camera to encourage interactive data 
collection while collecting ancillary data in an error reduced, automated manner.  The FSB 
deploys a rugged digital camera and Wi-Fi enabled SD card .  The camera allows observers 
and monitors to take pictures and videos of relevant items and events related to their trip to 
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enhance data quality and capture additional information.  The SD card transfers media 
wirelessly from camera to tablet while at sea and immediately after the picture or video is 
captured.  The gallery in OASIS collects and displays metadata for each media item and 
allows the observer to assign relevant attributes for each record.  Wi-Fi connectivity is used 
to facilitate timely transmission of the data upon landing. 

Observers and ASMs are guided through data entry by presenting them with only relevant 
data within the context of each field.  OASIS provides the user with pre-defined data options 
that are constrained to valid information.  Data quality constrictions such as date and value 
ranges and their relationships to each other prevent the user from entering incorrect data.  
Data warnings and errors are immediately visible to the user to allow them to verify the 
data they entered.  This allows the user to correct the data if it was improperly entered or 
comment on the verified value that is out of range. 
 
The FSB continues to explore new and innovative ways to collect fisheries data, providing 
data and accommodating change at a faster rate without compromising quality or safety.  
Through collaboration with other NOAA science centers we are investigating Bluetooth 
voice technology for enhanced data collection.  The FSB is in the process of integrating 
motion-calibrated marine scale catch weight data directly into haul level entry screens and 
Bluetooth caliper data for crustacean sampling.  Through enhancements and efficiencies, we 
are expanding the scope of data collection to other programs such as IFS and NEFOP and 
working toward a paperless solution. 
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___________________________________________________________________________ 

 

Open Discussion Session 

Q -  Asked about the possibility of using voice recognition with the onboard systems, similar 
to the technology NOAA Fisheries utilized on the survey vessels with blue tooth technology.  
A - Sweden employs Dragon speech software to translate voice recorded data and Canada 
collaborates with NOAA Fisheries experts who developed a Windows based operating 
systems.  
 
Q - How do observers estimate catch weight in the codend when there are high volumes of 
bycatch using the automated discard estimate? 
A - By using a tool built into the vessel, a load cell is installed on the beam of the fishing net 
to weigh the codend prior to discard. 
 
Q - Regarding the use of older technology such as ‘scanboards’ or Scantrawl measuring 
boards in the Norwegian Inst. Marine Research. Are these electronic boards used to 
measuring length frequency in Sweden fisheries?  
A - Worked with the off the shelf units and developed ones more suitable for their needs, 
environment.  
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Q - Is there is an increased potential to discard at sea if there is a reported independent 
weight recorded. Also, how did the crew separate the non-fish weights such as rocks or fish 
offal when a *live* weight is already recorded and how is the ratio of landings to discard 
accounted (recorded)?  
A – Not captured 
 
Q - WWF is interested in investing in technologies to improve catch monitoring. He 
identifies the bottleneck of implementation in an international fishery at the training level. 
Also how to incentivize using EM? 
A - Agreed that training is a bottle neck with implementation in the international fisheries, 
however the opportunities are improving.  
 
Q - As an observer, I love working with flow scales to support randomization and 
standardization of recorded weights. Her questions: What incentives are there to use the 
motion compensated scales to increase their use in commercial fisheries? Industry must be 
incentivized to use the technology for weight accuracy as well as enhance traceability with 
production of their catch to product.  
A - The panel agreed that industry should be incentivized. 
 
Q - Is it possible to fault a scale, are these flow scales tamper resistant?  
A - They are tamper evident so creating a faulty weight is recorded. In 2014, new 
technologies were developed to enhance compliance with flow scales along with electronic 
monitoring to record the fault log and calibration of the scales to trace the error or a faulting 
weight.  
 
Q - Asked about diversification of tools, and why observers collect all the data.  
A - Commented about the upcoming NEFSC data summit for the science community 
(including observers) to get feedback from the data collectors as well as discussion about the 
need for the data from the data users.  
 
Q - He had referenced a disposable table in his talk, what is a disposable table?  
A - They found that using a less expensive tablet or ‘disposable’ (compared to the cost using 
a rugged laptop) still met their needs, and these tablets paid for themselves within 2 to 3 
trips.  
 
Q - Asked if there is a tablet that can survive on deck for longer than 3 hours? 
A - Response was to encourage sampling in warmer climates, another speaker suggested 
using a Panasonic tough pad with a long battery life.  
 
Q - Looking for cost analysis for some of the technologies presented at this session to assist 
with balancing the cost of including this technology in his program.  
A – Have researched several units to find the least expensive depending on the number of 
units purchased. MRAG worked with industry for cost recovery on the purchases of hardware 
for their vessels.  
___________________________________________________________________________ 
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Poster Presentations – Extended Abstracts 

 

An Observers Perspective: Transitioning to Paperless Electronic Data Collection 

James Grunden 

WCGOP, Ventura ,CA, USA 

Introduction 

Advances in mobile technologies are driving a transition from traditional methods of data 
collection to electronic paperless data acquisition. Reorganizing methodologies of a dataset 
can be costly and time consuming, especially if there are uncertainties about platform 
compatibility and applications in the field. In 2017 the West Coast Groundfish Observer 
Program (WCGOP) began its shift to paperless data collection with the rollout of the OPTECS 
back deck software and tablets.  The purpose of the poster is to document the transition 
process and share the challenges and experiences with others who are planning on going 
paperless. 

Tablets Overview 

The WCGOP decided on testing two rugged outdoor tablets with the hope of acquiring the 
best device on the market. The tablets compared are the Getac T800 and the Panasonic FG-
Z1. Both host a list of competing features such as screen size, weight, battery life and 
accessory applications along with waterproof and shock specifications. 

Software 

The Observer Program Technology Enhanced Collection System (OPTECS) software acts as 
an offline version of our database and was designed to follow information you would expect 
to enter at the time you enter it, allowing data entry to follow the events on deck. The 
software is backed up externally on a thumb drive and synchronizes with our online 
database to upload data with Internet connection. 

Accessory stand 

This lightweight aluminum stand breaks down and is able to fit in an observer’s basket. Once 
assembled the stand attaches to the legs of the scale so as not to interfere with weights and 
allows the tablet to be hands free so the observer can process samples and enter data 
freely. 

Tablet Comparison 

The Getac T800 had a more compact, ergonomic design and the touch screen was more 
responsive, allowing the software to run faster.  The port covers appeared to be more 
durable and there were fewer voids for salt to accumulate.  The average daily battery usage 
was 33% and although there was a water intrusion I believe this was due to observer failure 
and not the tablet itself. 
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The Panasonic FG-Z1 had a larger and brighter screen, which made entering and reading 
integers easier.  The average daily battery life was 26%, which is less usage than the T800. 
The touch screen did not responded as quickly which slowed sampling on deck. The port 
hatches appeared flimsy and could be a possible failure point after extended use. 
Condensation did occur on the barcode screen and the tablet had numerous voids that 
would collect salt. 

Software Compatibility 

In the process of field-testing the software we ran into several bugs and compatibility issues. 
These include software bugs like certain information not appending, synchronization issues 
with our existing database and software crashes. These occurrences were carefully 
documented by observers in the field and reported to IT technicians who would resolve 
problems with updated software versions. 

Sampling Conflicts 

Sampling conflicts consisted of mostly extra time spent navigating and entering data into 
the software relative to paper data collection. When I began testing the tablets data 
collection would take about twice as long as paper. As using the tablet progressed so did my 
speed entering data, so now collecting data on the tablet takes longer, but is comparable to 
paper collection. 

Discussion 

Initially I was skeptical that the outdoor tablets could withstand the rigors of commercial 
fishing and thought the software would interfere with my sampling procedures. Although 
there were setbacks the tablets and software outperformed my expectations. 

• The Getac T800 tablet held up better in the back deck environment and the OPTECS 
software was quick enough to be comparable to paper sampling with a little practice 

• Software compatibility issues were quickly identified by staff and resolved with software 
updates 

• Time spent transcribing and entering data was reduced significantly. Trips that could 
take 4 hours to enter can now be completed in 30 minutes 

WCGOP has deployed 11 additional tablets to observers for testing and is designing a fixed 
gear version of OPTECS software with hopes of expanding tablet use to all sectors of the 
program. 

___________________________________________________________________________ 

 

Creating more accurate and timely data with the paperless At-Sea Monitoring study 

Ashley Traverse-Taylor1, Debra Duarte2  

1: Integrated Statistics, Woods Hole, MA, contracted to Northeast Fisheries Science Center 
2: Northeast Fisheries Science Center, Fisheries Sampling Branch  
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In 2010, the At-Sea Monitoring Program (ASM) was developed in the Northeast United 
States, which focused on collecting detailed catch information in the Northeast multispecies 
fishery to be used for quota monitoring. Changes in 2010 to the Northeast Multispecies 
Fishery Management Plan (Amendment 16) required quota monitoring by the Northeast 
Fishery Management Council. The council stipulated that the ASM program be required to 
have real time data submission. These stipulations required the traditional data processing 
be updated through monitors entering data while out at sea. In the beginning stages of the 
ASM program, the data was collected on paper logs then entered into the iPAQ handheld 
device. As seen in Figure 1, an analysis was conducted to compare the number of data entry 
errors using the iPAQ in 2013 versus the Toughpad in 2015.  

 

This analysis indicated that there was a significant decrease in the number of errors 
between the iPAQ and Toughpad. Given these results, the paperless pilot study was 
implemented to determine the feasibility of going completely paperless and entering the 
data directly into the Panasonic Toughpad. In April 2016, the first phase of the paperless 
pilot study started with nine observers who maintained high data quality. Phase One 
consisted of entering data into the SectorASM entry program on the Toughpad with Android 
application transcribed from a waterproof notebook, worksheets, and/or length strips. The 
pilot monitors still had some logs that had to be sent in within four business days and 
formatted completely as there was no comparable electronic system at the time. 
Worksheets that were used for calculations were not required to be formatted; however, 
they were still required to be sent in for validation. A Pilot Study Questionnaire for the pilot 
monitors were required for each trip, which allowed staff the ability to better evaluate the 
paperless data collection system. Phase Two was a rolling phase throughout the year which 
included 41 monitors that were actively taking ASM trips with no constraints on level of data 
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quality except excluding monitors with very low data quality. After Phase Two began, the 
monitors were issued Samsung tablets with Android application. As of 9/25/17 there were a 
total of 256 paperless trips with 107 questionnaires. Figure 2, displays the error rate for 
each participating observer prior and during the paperless study. 

 

The results show that there is a similar error rate between the paper and paperless trips. 
There were a few outliers with a higher error rate on paperless trips. There was one outlier 
for a lower error rate on paperless trips; this could be due to missing errors and would need 
to be checked against waterproof notebooks. Both outliers might indicate that the monitor 
is not ready for paperless collection and should go back to paper logs. 

The results from the Questionnaires showed that going paperless: saved time, reduced 
redundancy, was more eco-friendly, and provided less processing time once the information 
was entered and uploaded into tablet. After these results, Phase Three was introduced 
during an ASM cross-training of observers who were already certified in either the 
Northeast Fisheries Observer Program (NEFOP) or Industry Funded Scallop (IFS) programs. 
The monitors used paper logs during training and on their four certification training trips, 
but had the option to use the paperless format after they were certified and their data met 
minimum data quality standards. In May of 2018, the Fisheries Sampling Branch held an End 
User Data Summit. One of the goals of this meeting was to streamline the data collection 
across all programs in the Northeast. This will make the transition to paperless in other 
Fisheries Sampling Branch programs in the future possible. The pilot paperless study showed 
the feasibility of paperless data collection for ASM’s in-the-field conditions. The next steps 
to transition to a full paperless system are to develop the training program and to have all 
remaining logs available on the tablet application. This study has provided background 
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knowledge on what steps it would take moving forward in the implementation of the 
paperless ASM program. 

___________________________________________________________________________ 

 

Nephrops electronic data collection 

Peter Gibson 

Marine Scotland Science, UK 

Introduction 

The fishery for Nephrops around Scotland began in the 1960s and is currently the second 
most valuable species landed in Scotland. There are Nephrops fisheries on grounds around 
Scotland with the largest being the Fladen grounds in the North Sea. Most Nephrops are 
caught by trawlers in mixed fisheries but the creel fishery is also important particularly on 
the west coast. 

For the purpose of stock assessments, Nephrops around Scotland are split into a number of 
stocks or Functional Units. Within these functional units are muddy patches of seabed which 
are the preferred habitat on which they live. The stock assessments, which are conducted by 
ICES, require information on Nephrops fishery size composition and discard rates.  These 
data are obtained through a combination of on-shore (market) sampling, covering the 
landed component of the catch, and at-sea (observer) sampling of the total catch. Here we 
provide an overview of the data collection system utilised on observer sampling trips.    

Methods 

The MSS observer sampling programme began in the 1970s and was extended to cover 
Nephrops in the 1980s. The current programme involves 10 staff who carry out around 90 
trips between them over the course of the year. Each trip typically requires between two 
and ten days to be spent at sea on a commercial fishing vessel collecting data on fish and 
shellfish being caught during normal fishing practices. Vessels range in size from under 10 m 
Nephrops range fleet working closer to shore and the larger boats up to 25 meters working 
the Fladen and Devils hole grounds. 

Once a haul comes on board the crew will start to process the catch, ‘tailing’ some 
individuals and sorting the remainder into different size categories for marketing purposes. 
The number of categories varies from boat to boat but usually includes one category of 
‘tails’ and anything from one to five sizes of whole Nephrops.  

MSS protocol for measuring Nephrops is to measure 200 individuals per category by 
selecting a random corner of the box/basket after the crew on-board have selected the 
catch into the size selection used on that boat.  In cases where Nephrops discarding occurs, 
this component of the catch is sampled in a similar manner (Note that although Nephrops 
are covered by the EU landings obligation (EU,2015), a de minimis exemption currently 
allows for discarding at a low rate to continue).   
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Traditionally MSS observers have used waterproof astrofoil boards and pencils while on-
board to record the size composition data. This involves measuring 5-6 individuals and then 
marking them down on the board until the target of 200 for each size category is met. Other 
details relating to date, time and position of shooting and hauling can be recorded on the 
boards but is usually recorded in the observers note book. 

For a number of years now observers have been making use of new technology  to record 
the data. The current system involves the use of a set of electronic callipers connected by a 
data cable, to a digital recording device. Once an individual is selected its measurement can 
be recorded by pressing a button on the callipers which then transmits the recording to the 
digital device. The device can be set up to give an audible beep every time a successful 
recording has been made. Within the digital recording device software has been developed 
in house to allow information relating to boat name, sex, length graded category (When 
changing between size categories or sex the observer has to choose from a drop down 
menu on the screen)  of Nephrops can be recorded.  

Further developments have been made to this recording method by updating the IT 
hardware to a Dell Venue Pro 8 and adding in functions such as histograms to allow 
observers to visualise the data that have been recorded.  

Once a trip has been completed, the data recorded on the Dell (length frequencies and sex) 
can be transferred to electronic workbooks which have been developed in house. This 
workbook consists of a number of excel spread sheets for recording different aspects of the 
trip. The front summary sheet will identify the vessel, PLN and date of start of trip as well as 
the end. A number of other observations are included on this summary sheet relating to 
area fished, trip ID number, time spent on fishing and the amount of Nephrops landings for 
that trip. 

A chronological sheet within the workbook records information relating to date, time and 
position of shooting and hauling positions along with the numbers of discards and landed 
Nephrops for each haul. The amount of fish retained or discarded can also be recorded  on 
this sheet if required. At present this information is recorded in the observers notebook and 
then transferred into these spread sheets but we aim to incorporate this function into the 
Dells. 

The most important sheet relating to Nephrops in the workbook is the observer data sheet. 
This is where the data recorded on the Dell can be imported into the excel spreadsheet 
which automatically populates the appropriate size category and calculates the sampled 
weight.  

Other parts of the workbook record Information relating to Protected, Endangered, 
Threatened Species capture (PETS), cost relating to trip and fish landings summary. 

Many parts of the workbook are linked by basic formulas within the excel spread sheet so 
that an entry only has to be made once and it populates different sheets 

Future Developments 

We are currently developing the electronic data recording system to incorporate a 
Bluetooth function. This has already been trialled in the lab and in some limited field work 
with initial results being positive. By using the  Bluetooth function we can eliminate the 



292 

wired part of the system which is prone to damage. This use of Bluetooth also leads to 
increased mobility with the Dell potentially being able to be placed up to 15 meters away 
from Bluetooth callipers. The wired calliper set up in a protective case is already used for 
measuring brown crab, lobster and velvet crab during visits to fish processors The ability to 
place the Dell in a more secure location away from boxes of shellfish will be an added 
protection for the device.  

The system is currently not used for recording data on scallops which require both length 
and age to be measured. In future we aim to develop software which has this capability.  

Conclusion  

Data collected on the MSS observer programme are an essential part of the stock 
assessment requirements for Scottish Nephrops stocks. By moving from from manual to 
electronic data recording means data recording is more efficient and accurate. The 
technology used to record these data is becoming increasingly available and affordable. 

___________________________________________________________________________ 

NEMESYS: An electronic data collection application for on-board fisheries observers on 
the Irish Nephrops directed fishery. 

Helen McCormick, Chris Allsop, Jennifer Doyle. 

Marine Institute, Rinville, Oranmore, Galway, Ireland.   

A key objective of fisheries research is to provide good information on the state of fish 
stocks. This information is collected through various sampling programmes and the data are 
used to provide advice on the sustainable management of fish and shellfish stocks, upon 
which the industry depends.  

On average approximately 8,640 tonnes of Nephrops were landed between 2014 and 2016 
which were worth € 60 million annually making it Irelands most valuable species. 

Nephrops norvegicus is widely distributed on muddy substrates throughout the north-east 
Atlantic from Iceland in the north to Morocco in the south. Around Ireland they are found in 
depths from 20m to 600m but mainly at average depths of ~100 m on the shelf. They 
construct shallow burrows in muddy sediments which limits the distribution. Nephrops 
larvae hatch late spring/early summer. The females leave the burrows to hatch the eggs and 
mate. The eggs take about 4-8 weeks to develop into juveniles depending on water 
temperature. For the remainder of the year mature females then spend the majority of time 
in their burrows first to spawn the eggs and then incubate them. Male Nephrops are more 
active outside of the burrows foraging for food. Unlike fish, there is no direct way to 
age Nephrops. Growth rates vary considerably in different areas. Mean size is negatively 
correlated with density of individuals. The maximum carapace length recorded 
for Nephrops is a male of 9.3 cm from the Porcupine Bank Irish sampling programme 

In 2002 the Marine Institute developed NEMESYS which is an electronic data capture 
software for collection of data on Nephrops norvegicus. This was initiated in order to move 
to paperless sampling of Nephrops in the ports, laboratories and on board vessels, where at 
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that time to work up a Nephrops sample would take two samplers approximately four hours 
and then additional data entry and validation time approximately two hours. 

Using NEMESYS it is now possible to work up a sample in the similar amount of time but 
with a minimum of one sampler and where the main advantage is data can be quality 
controlled by the samplers in situ. Once each sample passes quality control it can be 
uploaded to the central database server and then ready as verified data for the next step in 
the analyses. This electronic data capture system consists of digital electronic callipers. 
Mitutoyo U-Wave USB, Mitutoyo Serial and Sylvac/WEL Bluetooth Callipers are used and it is 
connected to a Windows based ruggedized tablet with NEMESYS software.  Automatic 
collection of Weight Measurements with the Bluetooth Marel M2200 Weighing Scales 
during Length/Weight Measurements has recently been developed.  

Since 2010 the only source of sampling data for FU16 Porcupine Nephrops stock is observer 
data from Nephrops directed trips. This data is essential to calculate mean weights which is 
a key factor in calculating stock abundance. The observer measures each grade of Nephrops 
before it is frozen by grade on-board using the NEMESYS system.  Live readouts of carapace 
length measurements, a live length frequency graph and optimal sample numbers targets 
are displayed on the ruggedized tablet which allows the observer to quality control the data 
on the fly. Since 2010, 97,213 individual measurements have been taken by the observers 
on these trips. Typical numbers measured on a 10 day observer trip averages 6000 
individuals.  

___________________________________________________________________________ 

 

Migration to OPTECS Introduces Positive Changes in Sampling Flow and Observer Life. 

Eric Brasseur 

West Coast Groundfish Observer Program, Pacific States Marine Fisheries Commission,  
Newport, Oregon, USA 

Abstract 

The North West Fisheries Science Center’s  Fisheries Observation Science (FOS) program is in 
the process of migrating from paper data collection on trawl vessels to direct tablet data 
entry. Initial introduction of tablet based sampling indicates that observers will spend more 
time on deck at first, until they become conditioned to the new process, and will in turn see 
a significant reduction in time spent with post data collection duties such as cleaning and 
drying forms, performing calculations and transcribing data.  When not engaged in 
sampling, observers will be able to undertake additional program duties, devote more time 
to computer maintenance and data security, and have more time to rest, resulting in a safer 
work experience. 

The Observer Program Technology Enhanced Collection System (OPTECS) software was 
designed to complement and direct observer sampling rather than rely on mirroring a paper 
form. The software is split up into sections based on how the observer would encounter the 
data. This natural flow allows the observer to sample quickly and move from task to task 
fluidly. During testing one observer noted that entering paper collected data, with the app 
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on a tablet, was simpler than entering the same data via the web portal, attesting to its 
usability. We expect to discover further enhancements to the software flow after a limited 
rollout to a broader user base and will incorporate user experience based improvements in 
a second version. 

Complementing the technological changes, we have developed a stand that attaches to a 
Marel M-1100 scale that can be adjusted to various heights and angles to allow the observer 
to work hands free.  This will also help minimize the risk of damage to the tablet and 
potential data loss, while freeing up the observers hands.  

Upon return, data is transmitted to center along with a copy of the database for debriefer 
analysis. The observer has only to enter forms not currently available in the OPTECS 
software and their duties are complete.  Due to the data collection methods and built in 
validations, corrections to the data should be minimal to virtually non existent, assuming 
sampling was done correctly. The program will begin to see extremely quick and efficient 
data turn arounds as electronic data collection expands and the debriefing process is 
finalized. 

Background 

The OPTECS project field tested and released 15 software editions between Oct 1,2017 and 
May 24, 2018.  Each software revision addressed a newly discovered bug or improved 
general software functionality.  Due to limitations in the sync procedure for  the current 
WCGOP production database, many of the fixes were simple updates for tables that cannot 
be synced with OPTECS automatically, such as sampling protocols.  OPTECS Version 1.5.2+50 
is the current release as of March 28, 2018, and has been functioning very well with no 
known bugs or table updates required.  There are currently 11 active users deployed.  

Observers were selected to participate in the limited release of the system based on the 
recommendation of their debriefer and participation in trawl fisheries. Paperless testing of 
the intended final software version begin in November 2017.  Two Non-Catchshare 
observers were deployed with a tablet, stand and software, with one Catchshare observer 
added\February 2018. They were asked to start entering data from paper to the tablet to 
allow the debriefers a transition mechanism for validating data and give them time to learn 
how to use the software. The observers then moved on to direct data entry after 3 paper 
trips and uploaded a total 44 trips using the OPTECS software during this time period.  
Beginning in May 2018 the program was expanded to include 9 more observers. 

During this time we also clarified procedures that observers were unaware of due to the 
differences between paper and tablet data recording, additional baskets entry for example, 
and added that information to initial training details. Tablet only data collection has been 
going well, with very few problems encountered since version 1.5.2+50. There have been 4 
transcription errors reported that occurred while copying logbook locations. Error reporting 
caught the mistakes but the observers either did not run the error checking function or did 
not make the required corrections prior to uploading the data.  

An OPTECS manual was developed and distributed to assist observers and debriefers and 
address any potential user error issues.  Field testing of the GETAC T-800 led to the purchase 
of 10 additional units. Subsequent testing has confirmed that we will be ordering the T-800 
exclusively and 90 additional units had been ordered.  An aluminum prototype tablet stand 
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was developed, deployed, tested and redesigned. The current stand is functioning very well 
as is, but is prone to salt build up problems.  A final simplified stainless steel version is 
currently being field tested.  Observers noted that the stand was critical to data collection 
via tablet. 

Methods 

While a more robust analysis of the effects of transitioning from paper based data collection 
to electronic data collection was expected, only an extremely limited evaluation was able to 
be completed.  This was primarily due to the small number of observers deployed with a 
tablet and approved to sample paperlessly, but also included: 

●The software release date was pushed back due to bugs discovered during primary field 
testing. 

●Debriefers were not ready to certify paperless data in a short period so users were 
restricted to Non-Catchshare users or very simple CS fisheries. 

●There were few Non-Catchshare trawl trips from November to April. 
●The number of tablets available was limited to 2 until April, 2018. 

 
Five participants completed 29 paperless trips in time to be included.   All participants were 
asked to complete a brief survey to ascertain their impression of how sampling time 
changed, whether they were able to get more rest at sea and or at home, if there were any 
effects on sampling procedures, and if they felt safer due to the changes. They were also 
asked to compile regular reports of their impressions, time spent on deck, and problems 
encountered. 

Conclusions: 

• 5 Observers participated, each with at least 4 paperless trips completed and a total 
of 29 trips. 

• Observers did see an initial increase in time on deck of 15-30 minutes per haul. 
• 60% of observers were able to increase their sampling rate over time. 
• 80 % now feel they spend about the same amount of time on deck as they did when 

they used paper and 20% feel they are spending more time. 
• 1 Observer felt they had the same amount of rest and 1 much more rest. 
• 80% Normally completed duties at home and felt they had more free time at home. 
• Observers generally reported little to no increased sense of safety. 
• Observers report positive effects on sampling procedures with good data entry flow, 

calculations automatically completed, helpful warnings and reminders to take 
specific data. 

___________________________________________________________________________ 

 

Improving Observer Programs through Incorporation of a Data Transfer Application on 
Tablet Computers 

Heather E. Moncrief-Cox, Simon J.B. Gulak, Alyssa N. Mathers, Michael P. Enzenauer1, 
John K. Carlson2 
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1Riverside Technology, Inc. 
2NOAA Fisheries, Southeast Fisheries Science Center 
 

Introduction 

The Panama City Observer Program started working towards the creation and design of a 
mobile application to be used offshore for data collection in 2012. Electronic recording while 
in the field is a cost-effective solution to improving data processing methods. Directly 
entering data into a portable device allows for data validations at-sea; reduces data transfer 
time, both from field notebooks to paper data sheets, and data sheets to electronic 
databases; as well as decreases space needed to store collected information.  

The most recent phase of the project, which began in 2015, completed the basic design of 
the application, with future plans for finalizing the product for bottom longline fishery 
observer coverage in the southeastern United States. This phase of application development 
attempted to correct issues with hardware, software and data connectivity that were 
apparent in the initial round of field testing. These include glare concerns, biological fluid 
and/or saltwater interference with screen use, poor GPS capabilities, resource heavy 
application components, and lengthy specimen data collection processes. 

Methods 

Observer coordinators worked with Elemental Methods, LLC to streamline the application 
and improve the user interface. Primary focus was placed on having information easily and 
quickly entered, while maintaining data integrity. The application was modified to include 
expanded data validation to remove input errors, photography capabilities for transferring 
images to the tablet wirelessly, and barcode scanning to advance sample processing 
methods. All office development and field testing was conducted using Samsung Galaxy Tab 
E (SAMSUNG-SM-T377A) tablets with Android 6.0.1. 

Observers are now able to quickly access manuals and species identification guides straight 
from the tablet’s home screen, allowing them to be readily accessible without slowing down 
the application. These documents can be updated regularly through remote access via 
Samsung KNOX (v. 2.6). The developed observer application further includes 256-Bit AES 
encryption for uploading data, which protects confidential information while also 
eliminating data loss or delay through mishandling through mail services.  

Three sets of paired field testing were completed, with one observer collecting all data 
through the tablet app, and a second observer documenting the catch via waterproof paper. 
The tablet observer conducted coverage fully: identifying, documenting, measuring, and 
sampling the catch. They were instructed to say out loud their observations so that the 
second observer could document the information on paper in order to prevent data loss.  

Results and Discussion 

The initial two field tests showed problems that were not produced in office testing, some 
of which did cause data loss, however most of these were rectified for the third field test. 
Haul data was lost when the screen timed-out on the tablet, resulting in the data not being 
saved correctly. This concern was resolved by having the application automatically save data 
every three minutes to prevent such loss. Further, an adjustment to the previously entered 
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trip identification number caused the complete loss of catch data taken to that point, as the 
application did not update data once adjusted. Steps are being taken to better link catch 
data to the identifying information, despite adjustments. 

Overall, most complaints revolved around the time it took to document catch in comparison 
to the secondary observer. The tablet observer had to navigate through multiple screens to 
document each specimen, whereas the experienced secondary observer was able to simply 
write down a series of (memorized) codes, along with the measurement and sex 
information. While steps are continually being taken to reduce electronic documentation 
time, it is taken into account that this additional time on the vessel should be compared to 
the time needed at the dock/hotel and office for data transcription and entry. Adjustments 
for the future will include having fewer screens that the observer must navigate through in 
order to enter specimen information. Another option is to allow the observer to select 
which fields will be presented for each haul, as this can vary based on trip target (i.e. most 
elasmobranch weights are not taken at sea, whereas weights of teleosts are). 

The tablet observer struggled to keep up with both sampling and documentation of the 
animals that were cut from the line for release, as they had to move across the deck of the 
vessel to look over the gunnel. However, this is a normal procedure while at sea, and may 
be better maneuvered with time and experience in handling the tablet. Having the 
additional observer aboard may have also hindered easy movement and observation. One 
avenue being explored is the addition of tablet holders (i.e. at the chest), along with tethers, 
that will allow secure movement with the tablet, reducing the need to leave the tablet in 
“safe”, yet inconvenient, locations on deck. 

Field testers also expressed concern over potential data loss with the lack of ability to write 
as many notes as needed, such as details of protected resource interactions or fishery 
violations, to be fully documented later. Options to circumvent this issue include voice 
recording during haul back, as well as having more capabilities with a digital notepad. 
Currently, only a single screen is available as a “scratchpad”, which is not readily accessible 
at all times during the haul back. Additional concerns were over returning to previous 
specimens to document “late” observations, such as realizing upon butchering that the 
specimen is tagged. Easing the transition between specimens and increasing note-taking 
options are top priorities for the future.  

A hardware issue was discovered when the tablet was dropped after the last haul, causing 
the screen to freeze. This wasn’t reconcilable until the tablet battery died, after which the 
tablet was placed into a refrigerator to cool, and then charged prior to turning back on. This 
led to unease over losing the data that had been taken. Again, a better quality tablet that is 
anti-shock, along with a form of tablet tether will aid in minimizing this issue. We are also 
looking into Bluetooth USB drives to backup tablet data onto at the end of each haul. These 
separate devices would be kept apart from the tablets, ideally in a floating, waterproof case. 
The use of Bluetooth would aid in reducing the impacts of saltwater corrosion both on the 
tablet’s and external drive’s ports. If this route is taken, the program would develop a 
protocol for the backup data to be destroyed once the observer is debriefed, similar to the 
protocol currently used for paper data sheet copies.  

Two issues addressed in this phase that have not fully been resolved are the GPS capabilities 
and issues with tablet glare. GPS recording has been improved with the current tablet, but 
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wireless service is needed to test the full accuracy, which has not been pursued at this time. 
Tablet glare was able to be reduced using tablet settings, and therefore is limited to the 
equipment currently used. These will continue to be addressed with further development, 
both with the application and technological advances. 

In the next phase of development, priority is to be placed on reducing the amount of time 
spent documenting a specimen by limiting the number of screens, customizing layouts, and 
simplifying the navigation between screens. The “scratchpad” will be available throughout 
the application for quick notes, containing multiple screens to more closely mimic a physical 
notebook. The GPS capabilities will be improved, through the tablet application itself or with 
proper satellite Wi-Fi service. Obtaining higher-quality tablets that are better designed for 
field use, including glare reduction, longer battery life, anti-shock, and water-resistance will 
also be a primary focus. Lastly, a simplified method of importing collected data into an 
existing Oracle 12c database is to be established. 

The Panama City Observer Program is in the process of developing a third contract in order 
to achieve the enhancements described here. There were limitations present in the most 
recent contract that prevented development, as well as the drawbacks presented by the 
tablets approved for testing. With a better-defined list of contract expectations and recent 
technological advances, the next phase will complete the mobile application for the 
electronic recording of the observed bottom longline fisheries of the southeastern United 
States. 

___________________________________________________________________________ 

 

Abstracts of presentations that did not provide Extended Abstracts 

 

Automated discard valves 2.0: the solution for weighing discarded quantities  

Michiel Dammers, Pieke Molenaar 

Wageningen Marine Research 

Discard monitoring programs in Europe have been and are criticized by fishing industry and 
other stakeholders. This criticism is mainly focused on the estimated discard quantities that 
follow through a possible biased estimation of the total catch. Within the programs, it has 
occurred that the estimation of the total catch was lower than the sum of the landings and 
fish discards, indicating an inaccurate total catch estimate. The total catch estimate is 
currently essential within the discard monitoring programs as it is used as factor to raise 
sub-samples of fish catch or discards to haul level. 

The Dutch beam trawl fleet operating in the North Sea have high quantities of catches per  
haul. These are processed in an efficient way through semi-automatic sorting and 
processing machinery on board of the fishing vessels. The beam trawl fishery is responsible 
for the biggest quantity of discards. For the biggest beam trawl vessels discard rates reach 
up to 74%. These rates are exceptionally high and in the ‘danger zone’ where small 
uncertainties in the catch estimation have a disproportionately large effect on raised discard 
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quantities. We think it is essential that methods are developed to accurately measure total 
amount of discards to avoid uncertainties resulting from estimates. Therefore, the ‘discard 
valves’ are designed to fully automated weigh discard quantities falling through the shaft 
when the catch is processed. 

During IFOMC08, the idea and first sketches of the discard valves were presented. In 2017 a 
prototype of the discard valve was manufactured and tested in laboratory and commercial 
environments. It opens and closes two separated programmed valves so that all fish, 
benthos and debris is measured in weight. This onboard solution improves data quality 
while observers on board can focus on their sampling. 

___________________________________________________________________________ 

Trends in Satellite Monitoring of Vessels at Sea  

Paul Whitaker 

KSAT - Kongsberg Satellite Services 

Satellite imagery from both electro-optical and synthetic aperture radar (SAR) sensors have 
proven useful in many short-duration projects and vessel detection demonstrations over 
recent years. However, widespread adoption of satellite-derived information into MCS 
systems has been limited by available sensor coverage, data latency, and cost. The satellite 
industry is undergoing a revolution as smaller and cheaper sensors are launched with 
increasing frequency; each of these three long-standing barriers to satellite use in fisheries 
MCS are being addressed. 

Sensor Coverage - No single polar-orbiting satellite is capable of providing daily coverage in 
mid- latitude regions, which has tended to frustrate MCS practitioners with large gaps in 
available information. Two trends are contributing to resolving this issue; dedicated multi-
mission vendors capable of aggregating information from multiple satellite providers into 
“virtual constellations” and aggressive new satellite owners launching ambitious 
constellations – a step change in the availability of both electro-optical and SAR coverage. 
Some SAR missions being launched in 2018 promise average revisit times of less than three 
hours. 

Data Latency - Data latency is another issue commonly limiting the utility of satellite-derived 
information in MCS – information must often be fresh to be of value. As satellites continue 
to grow smaller in 

size the associated ground station requirements are also reduced; smaller satellites can use 
smaller antennas. This has led to a proliferation of antennas and ever-larger ground station 
networks with reduced data latency. It is currently possible to deliver near real time 
information in less than two hours anywhere in the world – in some areas satellite service 
providers are paying penalties when their information is more than 30 minutes old. 

Cost - Satellite-derived information has been perceived as expensive by many in the 
fisheries sector. Two trends are beginning to make it more affordable; new government-
owned constellations and competition among private-sector companies. In addition to the 
ESA missions launched in the past several years additional government-owned 
constellations are being launched in the next two years with specific capabilities for vessel 
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detection; combining SAR and AIS on the same platform with relatively high resolution. As 
innovative private-sector companies launch new missions they are also launching new 
business models – forcing the legacy providers to reconsider their restrictive and expensive 
policies on licensing and data use and driving prices down. 

This presentation will quickly touch on these three key trends bringing satellite-derived 
information into more widespread use in the fisheries sector. 

___________________________________________________________________________ 

The ‘catch-cam’, a portable, low budget, easy to build electronic monitoring system  

A.T.M. van Helmond, D. Benden, D. Burggraaf 

Wageningen Marine Research  

To improve sampling on board commercial fishing vessels Wageningen Marine Research 
developed the “catch-cam” system, a simple portable easy to build low budget electronic 
monitoring system. 

With the implementation of the European Landing Obligation scientific sampling 
methodologies on board commercial fishing vessels will have to change. A switch from 
discard to a catch sampling strategy implies an increase in sampling size, i.e. discards being, 
a smaller fraction 

of the total catch. Collecting larger samples on board is challenging: A higher workload, 
more time or more human resources are needed, and there is an increasing level of 
interference with the crew. In addition, due to technical modifications on-board the vessels, 
e.g. renewed 

catch sorting devices, closed hopper systems and fast running conveyor belts, it is 
increasingly difficult and dangerous to collect unsorted catch samples. Video recording the 
catch during transport over the conveyor belt during the sorting process provides a 
complete coverage 

of the catch. Taking or selecting pictures results in a (random) ‘snap-shot’ or ‘virtual sample’ 
of the catch, 50 – 100 snap shots per haul will provide an accurate estimate of the catch 
composition. Compared to the current protocol, where observers sample only one or two 
baskets of fish per haul, digital snap shots provide a higher sampling density, and therefore, 
a more representative sample of the catch. In addition, the risks of taking digital pictures 
with a camera that can be controlled by a laptop or smartphone from a distance will be 
considerably less, than taking a physical catch samples form a fast running conveyor belt. 

Current REM systems are expensive (between 9.000 and 10.000 €) and costume made for a 
particular vessel. As a consequence a REM system is not easily transferred between vessels. 
The aim is to develop a low budget portable electronic monitoring system that observers 
can bring on board to improve catch recording on all vessel types. For this purpose 
Wageningen Marine Research developed a prototype. The system consist of a digital camera 
which is controlled by a single-board computer system (Raspberry Pi), which can be both in 
any (online) electronic store, a waterproof housing is made of a pvc pipe, available in any 
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hard ware store. A Graphical User Interface (GUI) is developed to control the system from a 
regular laptop. 

___________________________________________________________________________ 

Observer Benefits of Advanced Technology in the Northeast Fishery Observer Program 

Ryan Flannery 

Northeast Fisheries Observer Program/East West Technical Services 

The Northeast Fisheries Observer Program has recently acquired several innovative 
advancements in field sampling technology. These advancements have positively impacted 
the operational tasks of both the end user and the observer. I would like to present my 
personal experience of working in the program during this technological transition. The new 
field sampling tools that I will concentrate on will include the Samsung Galaxy Tablet, the 
M1100 Scale by Marel, and the DeLorme InReach Explorer Satellite Communicator. 

When I first started observing in 2014 we did not have any of the tools listed above. In 
respect to collecting data all I had were two spring scales, my notebooks, and my data logs. 
In the field, data would be collected by using a write in rain notebook where it would then 
be transcribed to data logs. I would then have to wait until I could gain internet access to 
transfer and upload my data to Northeast Fisheries Science Center’s database. 

Reading the spring scales were a bit of a challenge due to the circumstances of the work 
environment. This would cause room for error when calibrating a tare weight and obtaining 
actual weights. With the addition of the Marel M1100 Scale, calibration comes as easily as 
the touch of a button, and the measured weight is displayed digitally, minimizing any 
reading errors. Furthermore, baskets, totes, etc. can now simply be placed on the scale plate 
to get a reading, rather than being hung from a spring. With the addition of the Samsung 
Galaxy tablet the collected data can now be digitized in field via the NEFSC OASIS 
application. This 

application organizes the data efficiently, which can then be uploaded at the touch of a 
button once internet connection becomes available. The addition of the tablet has 
eliminated waiting periods of several hours to a day for new trip data to reach end users, 
and saves countless hours of personal time for observers. Another great advancement has 
been the InReach. 

This device allows for satellite communication with my data editor or provider, in case 
further assistance is needed. This form of in field communication was nearly impossible in 
the past. 

Because of these tools the data is more accurate, the workload has lessened, and the 
communication has greatly improved. This presentation can open discussion on future 
technologies that can be used for data collection. There have been talks of paperless data 
logs, voice 

___________________________________________________________________________ 
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Flatfish in the spotlight, learning from fish behaviour  

Pieke Molenaar, Michiel Dammers 

Wageningen Marine Research, IJmuiden, Netherlands 

With the introduction of the European landing obligation fisherman and scientists have 
been working on selective solutions for fisheries with substantial discard quantities. 

Especially in demersal beam trawl fisheries targeting flatfish, gear innovation has not been 
sufficient to meet the current landing obligation. Despite effort from fishing industry and 
scientists, effective selective devices have not been found. The development of those 
devices are frequently based on trial and error, as knowledge on fish behavior is limited. 
This knowledge can accelerate the development and possibilities for selective trawls. 
However, video recordings of fish behavior inside demersal trawls are frequently impossible 
due to low light conditions and dust clouds, originating form suspended sediment by trawl 
footrope. 

Within this project ‘flatfish in the spotlight’, we developed a method to monitor flatfish 
behavior in beam trawl fisheries. For useful recordings of flatfish behavior, trawl 
modifications were applied to lift the exterior part of the trawl to minimize suspended 
sediment. Those modifications combined with compact recording system and a powerful 
light, observers 

can provide fisheries and scientist with useful recordings to enhance the development of 
selective trawls. Observers in several other fisheries can apply this concept, to obtain a 
better understanding of fish behavior and fishing technology. 

___________________________________________________________________________ 

Android application for the collection of observer data in the NAFO Regulatory Area  

Jana Aker, DJ Laycock 

Northwest Atlantic Fisheries Organization, Canada 

The current data collection mechanism for observer data in the NAFO Regulatory Area is not 
ideal for observers to enter data, and also not ideal for the further analyses of the NAFO 
Observer data by the NAFO Secretariat. As part of the restructuring of the NAFO Observer 
program, the NAFO Secretariat has been developing an application for Android devices that 
could function as a data storage and entry mechanism for Observers operating at sea. The 
application has been designed to follow the existing data reporting structure outlined in the 
NAFO Conservation and Enforcement measures for collection requirements by observers. It 
has been developed with the harsh conditions at sea in mind and include large buttons, 
automatic data entry for certain fields (e.g. time, date, latitude, longitude), the ability to 
store data until a Wi-Fi or satellite connection becomes available, etc.  A multi-media 
tutorial has been added to some screens in the app to guide/aid the user of how to use the 
app.  The application is currently still in the development phase, so many customizations 
may be made as the application is tested. 
___________________________________________________________________________ 
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Session 10. Operationalizing technology-based monitoring: Learning from 
programs around the world 
 
Leader: Howard McElderry 
 
Electronic Monitoring (EM) technology has been around for over a decade and many 
agencies responsible for fishery monitoring are eager to learn from the experiences of those 
who have fully operational EM programs. Issues such as program objectives, equipment 
choices, deployment and maintenance of gear, video/photographic examination, data 
accuracies and inaccuracies, funding models, etc. were examined in an attempt to identify 
“best-practices” in establishing these programs.  
___________________________________________________________________________ 
 

Oral Presentations - Extended Abstracts 

 

Electronic Monitoring in the Hawaii Longline Fisheries: Year One Progress  

Matthew J. Carnes 

Joint Institute for Marine and Atmospheric Research, Hawaii 

In Hawaii, regulations require that 100% of the shallow-set and 20% of deep-set longline 
fishing trips have an observer onboard the vessel.  The role of the observer in this fishery is 
to document interactions with all protected species, identify and enumerate fish catches 
and bycatch, and collect various requested samples for life history studies. The Pacific 
Islands Regional Implementation Plan for Electronic Technologies was developed in 2015. In 
early 2017, Pacific Islands Fisheries Science Center (PIFSC) and the Pacific Islands Regional 
Office (PIRO), in collaboration with the fishing and electronic monitoring (EM) industries, 
began a project to gather data on the efficacy of electronic technologies in fishery-
dependent data collection to collect timely, cost-efficient data needed to manage US federal 
fisheries.  These data will lay the groundwork for the adoption and operationalization of EM 
in the Pacific.  To date, EM systems are on 17 vessels that operate in both deep-set and 
shallow-set fisheries. The operational aspects of these fisheries make capturing and 
reviewing EM data a fairly simple process. Fish are large and easily distinguishable.  They are 
caught at a low enough frequency that accurate review is still possible at four to 16 times 
playback speed, allowing trips to be processed and reviewed in about five days. Most fish 
are landed at a single port in Honolulu, making data recovery and system maintenance 
manageable and affordable. Year one of the project, which included installing and refining 
the EM systems, has begun to show promising results for monitoring catch, bycatch, and 
protected species interactions.  

PIFSC’s goals for this project include accurately extracting catch and protected species 
interaction data from the video captured by the EM systems.  Together, the Joint Institute 
for Marine and Atmospheric Research (JIMAR) video reviewer and the Saltwater Inc. EM 
technicians have refined the system configurations and review protocols to produce high 
quality data.  Over the course of ten months, staff reviewed more than 1800 hours of fishing 
activity. EM data were then compared to at-sea observer data from concurrent trips to 
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determine the effectiveness of the EM systems. For these data comparisons, selected trips 
are watched in their entirety to mirror the data format in use by at-sea observers. The 
review effort has been largely carried out at an eight times playback speed, whereby it is 
possible to watch an average haul of about 12 hours in just two hours. The reviewer limited 
playback to six hours per day at the maximum, with breaks from review throughout the day 
to carry out quality assurance procedures on the data. This daily work flow allowed the 
reviewer to maximize data quality while avoiding review fatigue. By holding the reviewer to 
a standard of hauls reviewed per week rather than hours or trips, managers can anticipate 
how many reviewers would be needed to watch the intended amount of data to satisfy 
coverage needs, while allowing the reviewer to establish his or her own workflow which is 
key in preserving both data quality and mental health. 

As the figures demonstrate, this early iteration of EM is proving successful as a tool for 
estimating catches for retained species, as well as estimating discards for economically 
valuable species. The Hawaii-permitted shallow-set longline fishery interacts frequently with 
sharks. Pulling sharks close enough to the vessel to be identified poses a safety concern for 
crews. Shark teeth are capable of cutting the fishing leader between the hook and the 
mandatory weight designed to mitigate bird interactions. When the line is broken while 
under tension, the weight can become a dangerous projectile that is flung towards the crew. 
To reduce the risk to the crew, lines that have caught a shark  are cut immediately to release 
the animal before tension can build up. This safety measure is reflected in the low 
percentage of verified sharks in the reviewed video footage. If no animal is seen, even if the 
crew actions are consistent with a shark catch, reviewers do not assume a species identity 
and instead classify the event as ‘unidentified catch event’.  

 

 Observer EM Piece Difference Percent 
Difference 

Tunas 3688 3690 +2 +0.05% 

Billfishes 521 517 -4 -0.8% 

Sharks* 1534 685 -849 -55.3% 

Protected 
Species 13 12 -1 -7.6% 

All Species 13349 11888 -1461 -10.9% 

Table 1: Retained and discarded catches for 165 longline hauls. *see above for shark 
explanation. 
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A data gap regarding non-landed bycatch was identified by evaluating the video footage. 
The reviewer was able to identify systems that were producing low detection numbers of 
bycatch and discards.  Reconfiguring systems to minimize these data gaps included 
repositioning of the cameras and altering the camera angles. Preliminary data from 2018 
show that by mirroring system configurations on vessels that produce higher catch 
detection rates, systems with lower detection rates can be reconfigured, minimizing those 
data gaps. This first iteration of system deployments demonstrated that retained species 
can be easily detected and identified regardless of configuration. Using a randomization 
test, there was no statistical difference for any retained species except for yellowfin tuna 
between the compared EM and at-sea observer data sets. The next figure separates out 
retained species from total catches. 

 Observer EM  Piece Difference Percent 
Difference 

Tunas 3266 3290 +24 +0.7% 

Billfishes 413 428 +15 +3.6% 

Sharks 3 3 0 0.0% 

All Species 5847 5874 +27 +0.5% 

Table 2: Retained catches for 165 longline hauls.  

The first year of the project has demonstrated that EM can be a valuable tool for fisheries-
dependent data collection in pelagic longline fisheries. Testing of the EM system will 
continue into a second year with continued refinement of protocols and system 
configurations to optimize camera placement, image quality, and system reliability. 

___________________________________________________________________________ 
 

Five years of electronic monitoring onboard tropical tuna purse seiners 

John Ruiz 

AZTI Tecnalia, Spain 

Full observation coverage in some tropical tuna purse seine fleets has been adopted on a 
voluntary basis partially as a result of an ISSF (International Seafood Sustainability 
Foundation) Conservation Measure, which requires ISSF Participating Companies to 
"conduct transactions only with those large-scale purse seine vessels that have 100% 
observer coverage (human or electronic if proven to be effective)”. In addition, there is a 
Code of Good Practices that Spanish tuna purse seine owners have agreed to follow on a 
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voluntary basis, which also requires 100% observer coverage. It should be noted that 100% 
human observer coverage is required for large-scale purse seine vessels operating in the 
Pacific Ocean, both in the IATTC and WCPFC Convention Areas. However, this requirement 
does not exist in the Atlantic (ICCAT) or Indian (IOTC) Oceans, so the reasons for employing 
100% observation coverage vary among regions.  

In this context where tuna fleets were looking for full coverage, electronic monitoring (EM) 
is seen as an opportunity. It is an emerging field which has been developing rapidly during 
the last decade, with high potential in fisheries monitoring and, hence, in fisheries science 
and management. The tropical tuna purse-seine fishery joined these initiatives to 
incorporate EM systems for monitoring purposes in 2012, when a first pilot study was 
conducted with the aim of validating the efficiency of this technology, comparing it to 
human observers’ data. Since then several pilot studies, involving at least four different EMS 
brands, have been carried out. These trials showed that both human observers and EM are 
complementary, and each has their own weaknesses and strengths. Although EM is still 
limited in some tasks compared to observers, it provides a valuable tool to increase 
monitoring coverage on purse seiners, and it is specifically adequate to: (a) verify positions 
of the vessel, (b) estimate number of sets (stratified by type), (c) estimate total target tuna 
catches (including retained and discarded fractions), (d) estimate bycatches and (e) monitor 
activities with FADs (fish aggregating devices).  

In view of these findings, pilot studies have given way to the implementation of several EM 
programs. Currently there are several purse seine fleets that have voluntary EM programs in 
progress in the Atlantic and Indian Oceans (EU Spain, EU France, Seychelles). However, data 
collected by EM would only be useful if it is collected in a consistent and harmonized way, 
so before implementing these programs, it was necessary to develop minimum standards 
for the use of EM systems onboard tropical tuna purse seiners.  

These minimum standards are divided in three sections as follows:  
1) Before the trip (Installation, certification, audits) 

• Customized to vessel level: There is not a standard EM configuration that will fit all 
vessels in a fleet, thus each installation must be customized for each vessel 

• Tested (and certified) by a third party:  All manufactures should be equally valid, but all 
systems should be tested through pilot studies before being implemented 

 
2) During the trip (Data collection) 

• Robust System:  Capable to resist rough conditions at-sea  

• Secure System: Tamper proof system with encrypted data, near-real-time remote online 
"health statements" and GPS linked imagery. 

• Cameras: Digital cameras covering all areas of interest according to the vessel and 
fishing manoeuvres. Frame rate and image quality must assure the detection of both 
catch and bycatch species. 

• Independence: The system needs to be self-sufficient with the exception of minimal 
maintenance by crew. 



307 

• Data storage and autonomy: The system should have enough autonomy to cover a 
minimum of 4 months of fishing.  

 
3) After the trip (Data traceability and analysis) 

• Dedicated image analysis software:  Systems should provide integrated software to 
facilitate the review of images. 

• EMS data analysis and reporting: Data analysis and reporting should be done by 
institutions, organizations and independent bodies experienced in work with on-board 
observers. 

• Office observers” training: “Dry” observers must have specific qualifications and skills. 

• Compatible with ongoing standardized data flow and databases: Compatible data 
output format. 

• Hard drive chain of custody: The system must assure traceability of every hard drive and 
information recorded on-board. 

 

In conclusion, both human observers and EM systems are complementary, having their own 
weaknesses and strengths. In general terms EM has the advantage of tamper-proof 
information and the possibility to review images as many times as desired. This streaming is 
especially interesting when events related to the fishing operation occur in various areas of 
the vessel at the same time, to monitor 24/7, or in cases when monitoring has compliance 
purposes only. In addition, work is underway for development of tools allowing EM data to 
be analyzed automatically, reducing costs and time of data analysis and providing a more 
standardized output. Finally, from an economic perspective, in the purse seine fishery, 
because non-monitored searching activity fills most of the time, EM cost savings compared 
to full-time observer programs are significant. Nevertheless, EM would still be limited in a 
purely scientific monitoring program to coverall observers’ tasks and should rather be 
considered as a complementary tool for human observers 

This paper summarizes the steps and milestones of EM from the first pilot studies until the 
current implementation of this technology in commercial fishing trips. 

___________________________________________________________________________ 
 

Open Discussion Session 

Q -Noted that in 2021, the US market will be closed to imports of marine products from 
countries who’s fisheries capture marine mammals and do not comply with standards laid 
out in the MMPA which specify detailed bycatch information among other things.  Do you 
think that EM will be approved as a tool to monitor marine mammal bycatch and also 
demonstrate fisheries that are marine mammal free?  Some of their fleets are not suitable 
to host observers and therefore will benefit with EM. 
A - All marine mammal data collected through EM is accepted in the ICES database, in the 
same manner as observer data.  All countries report their DCF data but Denmark is the only 
one using REM as the source data.  Feels that REM is just as good as observer data for this 
purpose, and more valued than DCF source.  
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A - US fisheries also use EM to track for incidence of marine mammal bycatch  They are 
planning to use EM in the drift gillnet fishery on West Coast US for this specific purpose.    
Feels that EM will be accepted globally as a proven tool for this purpose but will be 
dependent upon the standard in how this is laid out. 
 
Q - Two questions:  for Kind-Larsen, how many porpoises were satellite tagged and have 
their been any findings of use for fisheries management?  For van Helmond, for studies 
beyond the Netherlands, what were the incentives used to encourage vessels to accept EM?   
A - Satellite data based on 67 porpoises and pooled with survey data shows the same hot 
spots for occurrence, which are stable over time.  This supports risk-based management 
approaches that specify mitigation measures for fleets operating in different areas and 
seasons.  Information also supports dialog with fishermen on development of management 
measures.   
A - In most European studies, the incentive used for vessels to take EM was extra quota, 
under the condition that all catch applied against the quota.  Other incentives included 
exemptions from technical regulations (e.g., gillnet mesh size in Denmark).     
 
Q - Commented that the larger question for many fisheries will be of consideration toward 
overall scale – this isn’t a question of how to make EM work on a vessel, but more one of 
how to make an EM program work for a fleet.   
A - Scale and expansion will be critical, but one cannot understate the importance of being 
very clear on the goals and objectives up front.  Goals and objectives, as well as core data 
elements drive the decisions on what kinds of tools are needed.  EM may not be the best 
solution in all cases.     
A - In the EU is there is a landing obligation being driven as a top down initiative which is 
driving a big change.  Cooperation and incentives from industry are essential to make EM 
work effectively.   
A - While EM may have broad application, it is important to keep in mind the very large scale 
of small boat fisheries.  The overall numbers of vessels in these fisheries presents a huge 
scaling challenge such that EM may not be useful to meet the data needs.     
 
Q - The use of AI (automation of data processing) may negatively impact the current EM 
business models where data processing services are integral to current EM programs.     
A - Commented that EM video review may not be a useful way to spend time and program 
resources.   
A - Image review is a program function that can be outsourced so may not be intrinsic to EM 
provider role.  The goal is to achieve good comprehensive monitoring and need to question if 
scientists staring at video is the best investment of their time.   
A - Disagrees with outsourcing video review because the program benefits from having 
scientist doing to review, gaining larger perspective and helping to address new questions.  
This comes from the analysis by people that are interested in marine data.   
A - Commented that the EM business model is not defined and various providers are 
providing EM services from a range of perspectives and competencies.  The role of 
automated image processing, versus outsourced image processing, or that done in house will 
vary by program and service provider.     
 
Q - General question about the types of sensors used and where installed.  
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A - There are different systems and sensor types in use.  In tuna seiners, vessel speed is very 
useful to differentiate activity (< 4 knot = fishing while > 4knt = sailing). 
 
Q - Comment that the EM field is rapidly developing and noted that many practitioners tend 
to be narrowly focused toward their own regions, fisheries, issues, etc. How can we as 
practitioners share knowledge and ideas to quicken the pace in scaling up.  Mentioned the 
EM Info website as source for sharing knowledge (www.eminformation.com).   
A - Comment re previous question that idea sharing is important and there are several EM 
specific meetings.   Question to Ruiz regarding the “yellow” information – the information 
that might be of use (versus red, not reliable information) as always interested in new 
potential areas of information.     
A - ‘Yellow’ refers to situations like too many fish on the conveyor belt where species 
composition is not possible, or species that are not easily distinguished from camera images.   
A - Comment that conference discussion has tended to be binary, relating to EM or observers 
while there is a whole universe of technology such as handheld DNA samplers, hydrophones, 
drones, etc. that is available but not being utilized.   
A - Commented that the focus toward elaborate EM systems on big boats tends to overlook 
the fact that 60% of the world catch comes from small vessels.  Referenced the Indonesia 
presentation where fleets of 100,000’s of very small vessels will require simple camera 
systems.  
A - Commented that the technology for these applications can be quite simple and low cost.  
 
Q – Commented that while some data processing can be automated, there is value in 
working with it directly to gain a ‘feeling’ for what is being observed.   
A – Automation may better serve scale and also share segments to achieve personal review. 
 
Q – Different countries have different interests, different capabilities.  Suggests that a 
standards-based approach is needed to provide uniformity across a region where there are 
different countries, capabilities, interests, etc.     
A - Commenting on the remark made that ‘top down doesn’t work for EM’.  Recent attention 
on discard policies is one of the reasons why EM is needed.   In order to successfully 
implement landing obligations, high levels of at sea monitoring will be required, and this 
could only be applied with a top down approach.  Behavioral changes are difficult, especially 
if changes are not compulsory.  EM is probably the best solution and will have to work in a 
top down setting.   
___________________________________________________________________________ 
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Further development of video electronic monitoring system to estimate protected species 
bycatch in shrimp trawl fisheries  
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and Elizabeth Scott-Denton4 

1Riverside Technology, Inc. Fort Collins, CO. USA. 
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NOAA Fisheries began placing at-sea observers on commercial shrimping vessels in 1992 in 
the US southeastern region to identify and minimize the impacts of shrimp trawling on 
federally managed species.   Analysis of bycatch data relative to smalltooth sawfish, Pristis 
pectinata, a federally-listed endangered species, indicated the level of take was higher than 
mandated. In light of the costs associated with observer coverage and given the rare event 
of capturing a smalltooth sawfish, increasing observer coverage to refine the take estimates 
of this species may not be practical.  We explored the use of electronic monitoring (EM) to 
provide a valid alternative to increased observer coverage.  A pilot project on contracted 
commercial shrimp trawl vessels found the system performed well in capturing video of the 
overall fishing operations. The hardware held up for the duration of the trips with no water 
ingress to the deck components, and there were was only one significant gap that may have 
been caused by a system component malfunction. The EM systems performed well in 
capturing video for a total of 15 trips, consisting of 391 hauls over 203 days at sea. Of the 15 
trips captured by the EM system, 7 were also observed trips with a certified fishery observer 
on the vessel. Overall camera framing of the hauling activity for the project was well placed 
and documented all major areas of the vessel in which there was fishing activity. The 
reviewer was able to see the nets as they were brought alongside the vessel, as they came 
out of the water, and as they were brought onto the deck where they were emptied and 
sorted. Species identification for larger animals was possible. Even during periods of low 
light, the EM reviewer was able to detect and identify larger catch items such as sharks and 
rays (Figure 1).   Although no smalltooth sawfish were observed, the catch and safe release 
of a loggerhead sea turtle, Caretta caretta, which had been caught in the trynet was fully 
captured by the EM system.  Catch composition documented by the EM reviewer was 
compared for the observed trips. For the compared trips, 23 hauls contained 29 bycatch 
items (teleosts and elasmobranchs) in the observer sample that met the criteria of being 
over 1 kg. Of these catch items, 27 of the 29 were also detected by the EM reviewer, leading 
us to conclude that EM would be an effective tool for detecting protected species 
interactions in the Gulf of Mexico Shrimp Trawl fishery (Figure 2). 



311 

 

 

Figure 2.  A comparison of the overall catch documented by the onboard observer and the 
EM system  

___________________________________________________________________________ 
 

A comparison of data collection from observers and CCTV system in the Scottish Demersal 
Fleet 

James Dooley, Helen Holah ,Neil Campbell 

Marine Scotland Science (UK) 
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Abstract  

Data collection at sea is a core part of the fishery observer’s role. Increasingly, the 
deployment of electronic monitoring technology (CCTV systems, gear sensors, etc.) data is 
used to supplement the volume of information available to manage. 

Introduction  

The Scottish scientific observer programme is nearly in its 30th year. Operated from the 
Marine Laboratory in Aberdeen (now part of Marine Scotland Science) with the addition of 
the private stakeholder the Scottish Fisherman’s Federation (SSF) it has collected discard 
and landings data from demersal species and crustacean species from various types of trawl 
fishing boats around the Scotland. (Fernandes et al., 2008) Processes in the monitoring of 
fishing vessels have improved over the last decade. In 2008 “remote electronic monitoring” 
(REM) was trialled on-board certain Scottish fishing vessels as a compliance project. By 2011 
REM was in use on board 25 vessels. This provided an opportunity to increase Marine 
Scotland Science’s sampling potential. To build confidence in novel image analysis it had to 
compared against the traditional on-board sampling techniques.  

Methods  

This opportunity came up as a fully trained observer completed a trip in 2014 where the 
vessel was set up with REM equipment. The observer collected length frequencies and 
estimated discard bulk visually and raised data accordingly. Calibrations of the REM 
equipment were performed by measuring the conveyor belt and discard chute on installing 
the cameras. This allowed for measuring of fish remotely using the novel tool.  Three of the 
hauls were sampled using REM Archipelagotm  programme by three fully trained REM 
analysts. The more occluded fish on the belt had to be measured using allometric lengths 
that had been collected from a previous study (Butler et al., 2013)  The preferred methods 
were selected on their comparative accuracy against the total length of the fish in the 
previous trial. Pectoral Operculum (PecO) for Pollachius virens, Gadus morhua, 
Melanogrammus aeglefinus, and  Merluccius merluccius and Pre Pectoral Length (PPecL) for 
Merlangius merlangus 
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Fig 1, a-b. –shows preferred methods of measurement used for occluded fish on the belt by 
species 

On the REM the entire haul was measured length frequencies occluded and semi occluded 
fish were measured using the preferred method for the species. This measurement was 
then multiplied up using the linear equation and the estimated length was then rounded 
down to the nearest cm  the biomass was then calculated for both the on-board observer 
and the 3 REM observer using the length frequencies and the Marine Scotland Science 
length weight distribution calculator . 

Results  

The comparison between all the observations of ranges of fish and  length frequencies is 
quite similar (fig 2 a-g) The weight of sampled in haul 3 looks a lot closer among the 4 
observations there is also one missing observation from the on board observer.  

___________________________________________________________________________ 
 

Implementation of electronic monitoring on verification of good practices agreement 
compliance 

Itzia Canive, Oihane Erdaide, Asier Olalde, Gonzalo Legorburu 

Digital Observer Services, Spain 

The Code of Good Practices (CGP) is an agreement between ANABAC and OPAGAC which 
contemplates several measurements such as bycatch liberation methods or the use of non-
entangled FADs to reduce to a minimum the interaction with sensitive species like sea-
turtles, sharks and rays. This agreement has the aim to conduct a more sustainable and 
responsible fishing adopting those measurements onboard. In this context Digital Observer 
Services (DOS), an independent fisheries consultancy and Electronic Monitoring (EM) service 
provider, is responsible of CGP compliance related data collection using SeaTube system. 
For the past three years, DOS has implemented suitable EM protocols for data collection 
and verification of CGP agreement. 

The requirements of CGP agreement establishes the onboard equipment design and 
configuration. The recording system is continued, 24x7 during 365 days of the year, and all 
the possible technical issues that could occur are registered at real time being assisted 
remotely by the maintenance service at DOS. Hard drive discs (HDD) used have capacity 
enough to store securely complete fishing trips and are transported in suitable suitcases. 
The traceability of the HDDs is also monitored along the transportation. The standardized 
analysis protocol and later debriefing may vary depending on the project requirements and 
finally the report is prepared to send to external advisors. 

This methodology asses compliance to directives and agreements in a time efficient way 
allowing a vast fleet coverage. 
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Fig 2, a-g. -shows length frequencies of 4 observations of the same haul by REM and On-
board Observing  (Vid Obs 1-3) and On-board Observing  (O/B Obs) 
 

 

Fig 3-shows Total Biomass of Each observers estimates of each haul FTP indicates partner 
vessel took fish. NOT OBS indicated a non observed haul 

Discussion 

The study has shown that ranges of fish are quite close to each other between the on-board 
observer and the REM observer. This is promising and means that with a bit more work and 
a few more studies like this one could lead to better and closer comparisons. A larger 
sample maybe needed from the on boards sampler as in both occasions either one or two 
baskets were used as the sample. This is not enough as the fish in these hauls were large 
and doesn’t give an accurate enough account of the discarded fish.  

What could account for the differences in weights in haul 2 and 4 (fig 3) could be small 
differences in the allometric measurement which could have led to an extrapolation in the 
total length of fish thus giving a different weight to individual fish.  The Allometric data 
needs a bit more work there is need to ground truth this farther by the collection more 
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samples to add to the accuracy of the model. In a further comparison study maybe using 
two allometric lengths to get an average estimated length. One other aspect is that in one of 
the hauls the on-board observer was sea sick and therefore didn’t sample on haul this 
shows one of the advantages of REM sampling.  A larger trial on a research vessel could also 
add to the robustness of CCTV data collection.  
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Comparing electronic monitoring system with observer data for estimating non target 
catch and discards on French tropical tuna purse seine vessels 
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Observer data are essential for the management of long term sustainable fisheries as it 
provides important information on fish stocks and the impacts of fishing pressure on the 
marine environment. Observer programs for tuna fisheries have been implemented for 
many years to help monitoring fishing operations worldwide and to control what is known 
as best practices. Each program involves industry and science collaboration and aims to 
collect a range of data to improve the assessment of tuna stocks, bycatch discards and 
compliance to Regional Fisheries Management Organization (RFMO) conservation 
measures.  

Since the implementation of observer programs, most of these data were collected by 
human observers on board but in recent years, electronic monitoring system (EMS) on tuna 
fishing fleet has been tested as an alternative observing tool to complement and increase 
observer coverage. EMS consists in image recording systems with hardware (cameras, 
sensor and GPS) and software to monitor and post-analyze the fishing activities of a vessel. 
One advantage of the EMS is to increase the monitoring on vessels where human observers 
are not be able to work for logistic and security reasons. Another advantage is to 
compensate for the potential high costs and complex organization involved in observer 
placement and debriefing. In general, tuna fishing companies found in this new technology a 
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good opportunity to increase to 100 % the observer coverage of their fleets with the 
objective to obtain an “eco-label” certification. 

Pilot studies on EMS have been conducted on purse seine tuna fisheries both in the Indian 
and Atlantic Oceans where data requirements for management purposes of tuna RFMO are 
increasing. Advantages and drawbacks of EMS have been compared to the classical on-
board observation. Preliminary results indicated that EMS can be more effective for some 
specific tasks, equivalent for some of them, and weaker for some other tasks currently 
conducted by humans. After some adjustments, it can be a valid tool to monitor the fishing 
effort, set type, total tuna catch by set, and bycatch. As a consequence, a large number of 
tropical purse seiners are now equipped with EMS. However as boat configuration and 
manufacturer installations are different, minimum standards are recommended for EMS 
and each vessel needs to be first certified by these minimum standards. 

 

Figure 1. Schematic representation of the EMS installation and the process of data 
collection  

In this perspective, an electronic monitoring project (CAT OOE) was launched and 
implemented in 2014 by Orthongel within the OCUP (Observateur Commun Unique et 
Permanent - Common Unique Permanent Observer) program on French tropical purse 
seiners. The OCUP program aims at taking scientific observers on-board tropical tuna purse 
seiner to cover 100 % of their activities both in the Indian and Atlantic Oceans. The general 
objective of the CAT OOE project was to test the EMS installation on French purse seiners 
and to validate the quality of electronic data compared to on-board observer data. As most 
French vessel configurations include a discard belt, a particular focus was established on 
tuna and non-target species discards estimation. 
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In this study, ‘mixed’ trips involving both EMS and on-board observers were conducted on 
two purse seine of CFTO fishing company operating in the Indian and Atlantic oceans over 
2015-2016. EMS data were stored digitally and full hard disks are transmitted to Oceanic 
Développement for analysis. Electronic recordings were reviewed using the Oceanlive 
software developed by Thalos. Data on discards and bycatch from common to rare sensitive 
species were collected (Figure 1). Non-target species and discard data from both 
observations were compared using generalized linear models. Good matches between 
methods were obtained for tuna discards (Figure 2). However divergences were noted for 
non-target catch. Globally, EMS seems to systematically overestimate the number of 
individuals compared to observers. However this trend depends on the species. For species 
with high occurrence which are systematically discarded, EMS provided higher estimates as 
on-board observation. However, for sharks and high commercial value species, EMS 
systematically underestimated occurrence and discards volume compared to observers. 
Indeed these species can be handled at different places on board and EMS usually failed to 
document their release or retrieval due to camera distance or dead angles.  

 

Figure 2. GLM estimated regression (solid line) and expected 1:1 relationship (dashed line) 
between EMS and on-board observers records of tuna discards. GLM analysis was 
performed for skipjack (N=32) and yellowfin/bigeye (N=23) tuna discards. 

We conclude that EMS installed on French purse seiner is able to provide accurate data on 
tuna discards and non-target catch at an acceptable species identification level and  
validates many of similar observations delivered by human observers. In some cases EMS 
could actually be more efficient than observers to describe the discarded volume of non-
target species as it allows exhaustive counts on the discard belt. With some improvement 
on camera installation as well as with minimal crew collaboration, EMS on French tropical 
tuna purse seiners appears to be a promising tool for monitoring discards and non-target 
catch at an acceptable species identification resolution to supplement regional observer 
program. 

___________________________________________________________________________ 
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The landing obligation in European fisheries: discard reporting by observer programs and 
automatic technology. 

Julio Valeiras, Xesús Morales, Esther Abad, Carlos Vilas, Luís T. Antelo, Tatiana Ordóñez, 
Ricardo I. Pérez-Martín. 

Spanish Oceanographic Institute,Spain 

Fisheries observers and landing obligation 

Otter bottom trawl targeting demersal species in north Iberian waters is a mixed fishery 
which takes place throughout the year targeting European hake, anglerfish, megrim, horse 
mackerel and blue whiting. An standardized scientific observer program is already carried 
out to analyze and raise the data to obtain discard estimates for stock assessment. In this 
work, a dedicate observer program was set up to study the application of the landing 
obligation in coastal trawling fleet. The study involves both scientific oceanographic vessels 
and commercial vessels to characterize discards and record unwanted species occurrence. 
Observer trials and an automatic observer were used to test the potential use of discard 
recording by the fishermen and scientist to comply with landing obligation regulation. 

The otter bottom trawl targeting demersal species in north Iberian waters is a mixed fishery 
operating in the Northern and Western coastal waters (ICES Divisions 8c and 9a). Two 
métiers operate on the continental shelf and upper slope from the southern Bay of Biscay to 
the northwest Spanish Iberian waters.  

Otter bottom trawl targeting demersal species (OTB_DEF_>=55) in north Spanish Iberian 
waters (‘Baca’). This metier targets demersal species, standing out hake (Merluccius 
merluccius), megrims (Lepidorhombus boscii and L. whiffiagonis) and anglerfish (Lophius 
piscatorius and L. budegassa).  

Otter bottom trawl targeting pelagic and demersal species (OTB_MPD_>=55) in Iberian 
waters (‘Gran abertura’) is a mixed bottom trawl fishery which takes place throughout the 
year. Horse mackerel (Trachurus trachurus) and mackerel (Scomber scombrus) are taken 
together with other species, mainly hake (Merluccius merluccius). 

Vessels are from about 12 fishing ports: Galicia (A Coruña, Burela, Celeiro, Corme, Marin, 
Muros, Muxia, Ribeira, Vigo), Asturias (Avilés, Gijón) and Cantabria. 

Discard case study: Marin iSEAS on board sampling program 

Data from iSEAS observer program (2014-2016) in Marin fishing port trawler fleet at ICES 
8c9a 

Eight fishing vessels collaborate in the observer program and a total of 37 trips were carried 
out. We present results of discarding for the main commercial species in the trawl fishery 
and discard estimates for all the fleet in ICES 8c9a (Table 1). 

• Vessels in Spanish waters discard mainly hake, blue whiting and mackerel with discard 
rates from 66 to 86%. 

• Metier OTB_MPD presents lower discard rates. 
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• Vessels in Portugal waters discard pelagic species due to trip duration (3-7 days) 

• Mean discards of the main eight quota species can reach 1442-7025 kg in a trip which 
must be landed at the Marin port. 

 

 

Table 1. Catch (landings and discards) of main commercial species by quarter (mean catch in 
kg by observed fishing trip). Data from iSEAS dedicated observer program (2014-2016) in 
Marin trawler fleet at ICES 8c9a 

iObserver testing 

The IEO is being in charge of a standardized scientific observer program (random allocation) 
to analyze and raise the data to obtain discard estimates for stock assessment and complain 
with European data compilation schemes (DCF). In the LIFE iSEAS project, a dedicated trial 
program (non-random allocation) on board the fleet of the port of Marin (OPROMAR) has 
been carried out, simulating the application of this new rule to set up a case study of the 
application of the landing obligation in the mixed trawling fleet of Marin fishing port. Project 
LIFE+ iSEAS is carrying out the development of protocols for implementation and use of 
innovative technologies based on a test program with artificial vision devices for catch 
composition determination and data management technologies installed on board. 
Observer trials and an automatic iOBSERVER are used to characterize discards and record 
unwanted species occurrence and test the potential use of camera discard recording to 
comply with landing obligation. 

Two main causes of discarding are fish discarded below the legal minimum landing size  and 
discards attributed to fishers’ responses to quota restrictions. The  factors of discards 
amounts technical, biological, environmental, legislative, economic, cultural, social issues. 
To develop successful discard mitigation measures, it is necessary to better identify the 
reasons for discarding. 

Fishing ground Metier Species Species Kg Retained/trip Kg Discarded/trip Discard rate
NW Spain OTB_DEF_>=55_0_0 Lepidorhombus spp Megrims 292 260 47
NW Spain OTB_DEF_>=55_0_0 Lophius spp Anglerfish 86 0 0
NW Spain OTB_DEF_>=55_0_0 Merluccius merluccius Hake 95 185 66
NW Spain OTB_DEF_>=55_0_0 Micromesistius poutassou Blue whiting 136 367 73
NW Spain OTB_DEF_>=55_0_0 Scomber scombrus Mackerel 90 566 86
NW Spain OTB_DEF_>=55_0_0 Trachurus trachurus Horse mackerel 207 64 24

TOTAL TOTAL 904.49 1442.20 61.46

Fishing ground Metier Species Species Kg Retained/trip Kg Discarded/trip Discard rate
NW Spain OTB_MPD_>=55_0_0 Merluccius merluccius Hake 75 74 50
NW Spain OTB_MPD_>=55_0_0 Micromesistius poutassou Blue whiting 17 70 80
NW Spain OTB_MPD_>=55_0_0 Scomber scombrus Mackerel 733 28 4
NW Spain OTB_MPD_>=55_0_0 Trachurus trachurus Horse mackerel 2568 10 0

TOTAL TOTAL 3392.50 182.63 5.11

Fishing ground Metier Species Species Kg Retained/trip Kg Discarded/trip Discard rate
EU-Portugal OTB_DEF_>=55_0_0 Lepidorhombus spp Megrims 565 406 42
EU-Portugal OTB_DEF_>=55_0_0 Lophius spp Anglerfish 472 0 0
EU-Portugal OTB_DEF_>=55_0_0 Merluccius merluccius Hake 1156 411 26
EU-Portugal OTB_DEF_>=55_0_0 Micromesistius poutassou Blue whiting 30 793 96
EU-Portugal OTB_DEF_>=55_0_0 Scomber scombrus Mackerel 0 1395 100
EU-Portugal OTB_DEF_>=55_0_0 Trachurus trachurus Horse mackerel 44 4021 99

TOTAL TOTAL 2265.27 7025.98 75.62
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Table 2. Reasons of discarding by metier. MLS: undersized, DAM: Damaged, MAR: No 
market, QUO: No quota, VAL: Low value, NAL: Species not allowed, QAL: Poor conservation 

Conclusions 

1. Discard patterns are different between different metiers. Discard patterns can differ 
between Marin vessels and other fishing port in the same area and metier. 

2. Discard quantities changes through the year: it must be considered the changes in 
biomass and sizes must be in the implementation of landing obligation. 

3. Small sizes and quota restrictions are two of the most important  factors to achieve for 
the success of landing obligation. 

4. Mean discards of the main eight quota species can reach 1442-7025 kg in a trip which 
must be landed at the Marin port. 

5. The implementation of a discard ban should consider the characteristics and 
singularities of each metier, group of vessels and fishing port, as well as the legal 
conditions of each mixed fishery in terms of available quota for all target species. 
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OTB_DEF_NW Spain MLS DAM QUO MAR VAL NAL QAL
Lepidorhombus spp 96 4
Lophius spp 100
Merluccius merluccius 74 26
Micromesistius poutassou 1 22 62 16
Scomber scombrus 3 0.5 97
Trachurus trachurus 2 0.2 98
Total 27 2 0.3 0 58 0 4
OTB_MPD_NW Spain MLS DAM QUO MAR VAL NAL QAL
Lepidorhombus spp 100
Lophius spp 100
Merluccius merluccius 66 35
Micromesistius poutassou 74 27
Scomber scombrus 13 87
Trachurus trachurus 35 65
Total 27 18 0 0 45 0 10
OTB_DEF_Portugal MLS DAM QUO MAR VAL NAL QAL
Lepidorhombus spp 91 9
Lophius spp 36 0 64
Merluccius merluccius 78 22
Micromesistius poutassou 0.4 44 56
Scomber scombrus 100
Trachurus trachurus 1 99
Total 10 2 76 0 5 0 6



321 

Lessons from EM Implementation in Diverse US Fisheries 

Morgan Wealti, Jared Fuller 

Saltwater Inc.  

Saltwater is working in a range of EM programs throughout the U.S. that vary widely in 
purpose, scope, and cost.  EM program objectives, funding sources, data requirements, and 
issues surrounding data ownership all affect the evolution of EM implementation (Table 
1).  This presentation focuses on lessons learned from EM program implementation in 
diverse fisheries.   

The objectives of an EM program determine data requirements, and should lay the 
foundation for program design. Current programs in the U.S. focus on an array of objectives 
including scientific research, endangered species monitoring, skipper log validation, discard 
compliance, and full catch accounting.  The level and reasons for vessel participation also 
influence project designs and outcomes. Voluntary and optional programs are important for 
testing new tools and procedures. Mandatory programs can create cost-efficiencies related 
to scale and longevity.  

The selected sampling or “coverage” scheme will determine how much EM data is collected 
and how much is reviewed. Like observer programs, coverage plans can be based on vessel 
selection or trip selection with rates ranging from 10-100%. With EM programs however, 
trip selection can occur either before or after a trip. Pre-selecting trips reduces the amount 
of data collected and stored, and can increase industry “buy in” by reducing the impact on 
privacy. However, it may impact fishing behavior, replicating what is known as “the observer 
effect.” Setting coverage levels to achieve a scientifically reliable sample will vary by fishery, 
but must be driven by both science and cost considerations 

EM programs can also differ in terms of who retrieves data, who conducts data review, 
whether the review is audited, what data is stored, how long data is stored, who owns the 
data, and who can access it. How much data is recorded, how much is reviewed, and how 
much is stored impacts data quality and program costs. A tight feedback loop between data 
reviewers, vessel operators, and technicians makes it easy to identify and correct system 
problems or crew behaviors quickly — which can impact data quality. Fishing industry 
members in many countries are concerned about public access to EM data. Who owns the 
data collected by EM systems can have significant privacy implications. 
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Table 1.  Range of EM programs demonstrating the need to consider multiple facets of each 
unique project when coming up with an EM program design.  

___________________________________________________________________________ 
 

Estimating Seabird Bycatch in Gillnet Fisheries in the Danish Øresund using REM 

Glemarec, Gildas ; Kindt-Larsen, Lotte ; Larsen, Finn 

DTU Aqua Denmark 

Introduction 

Gillnet fisheries, although highly selective, are also responsible for the capture of thousands 
of seabirds each year in Denmark. Reliable data on the subject are scarce, since the fleet 
consists mostly of unmonitored small-scale vessels (<15 meters). Using remote electronic 
monitoring (REM), we highlight the areas of high risks of seabird bycatch in the Øresund, the 
Strait separating Sweden and Denmark - a very important region for numerous migrating 
avian species. This work is a contribution to the European Union Plan of Action to reduce 
the impact of fishing on seabirds, and is planned to be extended to the rest of Danish 
coastal waters. 

Methods 

Data Collection 

REM with at least 2 cameras per vessel, filming the sorting table and the area where the net 
breaks the water 

3 Danish gillnet vessels operating in the Øresund 

Data spanning from 2010 to 2018 

Data Exploration 
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Data for each haul includes position, soak time, mesh size, net colour… 

Bycatch data consist of species, position of the bycatch, sex, breeding status… 

Data Analysis 

Effort per vessel, per time of the year and per area 

Risk maps 

Model highlighting the influence of operational and environmental factor to explain the 
observed amount of bycatch 

Results 

1607 days at sea analysed 

8485 unique hauls recorded 

490 of bird bycatch identified 

Among the 490 seabirds captured during the monitored period, ducks (Anatidae) were by 
far the most represented family (335 individuals, 68% of all catches), with the Eider duck 
Somateria mollissima alone making up nearly 80% of this amount. Cormorants 
(Phalacrocoracidae) came second (52 individuals, 11%), while guillemots and razorbills 
(Alcidae) closed the podium (39 individuals, 8%). Other birds, including 2 gulls (Laridae), 1 
loon (Gavidae) and 1 grebe (Podicipedidae) were also captured (4 bycatch, <1%). 
Additionally, 60 birds (12%) could not be formally identified due to video failure. 

Seabird bycatch was higher in fall and winter (83% of all catches), than in spring and 
summer (17%). The highest bycatch rates were observed in few areas (aka hotspots) in the 
fall-winter period, where ducks gather at sea in large numbers to feed on mussel banks. 

Discussion 

Remote Electronic Monitoring of small-scale gillnet vessels in the Øresund ensures the 
collection of high resolution data. Seabird bycatch would otherwise likely remain unnoticed 
in this fishery. REM is cost-effective and allows to obtain realistic estimates of bird bycatch 
in the area. By extrapolating our current findings to the rest of the fleet, we will determine 
the magnitude of seabird bycatch species-wise in the entire Øresund, and identify the 
spatial and temporal overlap (hotspots) between gillnet fisheries and seabirds. 

Conclusion 

This pilot study demonstrate the interest of using REM monitoring to assess the magnitude 
of seabird bycatch in Danish gillnet fisheries. Specifically, we could: 

Assess the magnitude of bycatch of seabirds on a sample of three gillnet vessels operating in 
the Øresund, using data spanning from 2010 to 2018. 

Identify the main factors to explain the observed levels of bird bycatch in gillnets in the 
Øresund (work in progress). 

___________________________________________________________________________ 
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Electronic Monitoring Trials in Fiji and Ghana: a new tool for compliance 

Netani Tavaga1, Richard Yeboah2, Papa Kebe3, Julien Million4, and Kim Stobberup4 

1Offshore Fisheries Division, Ministry of Fisheries, Fiji,  
2Fisheries Commission, Ministry of Fisheries and Aquaculture Development, Ghana, 
3International Seafood Sustainability Foundation,  
4Food and Agriculture Organization of the United Nations (UNFAO) 
 

The Common Oceans Areas Beyond National Jurisdiction (ABNJ) Tuna Project is a GEF21-
funded initiative, implemented by the Food and Agriculture Organization of the United 
Nations (UNFAO) in close collaboration with a large and diverse group of stakeholders – 
from industry to tuna Regional Fisheries Management Organizations, non-governmental 
organizations and international organizations – who play important roles in tuna fisheries. 
One of the important components of this Project is to strengthen and harmonize 
monitoring, control and surveillance (MCS) to address illegal, unreported and unregulated 
(IUU) fishing. 

Among the many activities carried out by the Project, two pilot trials were carried out in Fiji 
and Ghana to test the use of electronic monitoring systems (EMS) as a tool for compliance, 
and complementing regular observer coverage.  

Advantages of EMS 

EMS offers key benefits, in particular regarding the monitoring of compliance during fishing, 
and can be used to complement existing observer programs and other monitoring tools. An 
observer at-sea can rarely be protected from possible pressure to misreport infractions that 
could lead to sanctions against the vessel operators. Image and video information can be 
used to prosecute a case of IUU fishing, provided that there is an adequate legal framework 
to allow for the admissibility of such information. On the other hand, EMS information 
facilitates reversing the burden of proof in fisheries and can be used to exonerate legal 
operators as well as document best practices. However, EMS should not be favoured over 
on-board observers as it cannot provide the same high resolution scientific information, and 
should therefore be considered a complement rather than a substitute. 

EMS represents a secure, cost-effective and objective independent way to monitor 
approach to monitoring fishing operations. This technology is gaining increasing support as a 
complement to existing MCS tools such as VMS, observers, and port sampling. Trials have 
been carried out in both developed and developing countries. In the developed world, this 
includes Canada, U.S.A., Australia, New Zealand, Denmark, UK, the Netherlands, and 
Germany. EMS has also been trialed in tuna fisheries in the three oceans, involving both 
distant-water and national fleets. 

EMS pilots in Fiji and Ghana 

                                                             
21 Global Environmental Facility; www.thegef.org 
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To test the best way to incorporate this new monitoring technology to the MCS toolbox 
available, two pilot activities were set up under the framework of the Common Oceans ABNJ 
Tuna Project.  

In Ghana, EMS equipment was deployed on the industrial purse seine fleet, consisting of 14 
active vessels. The activity is implemented by WWF in close collaboration with the Fisheries 
Commission in Ghana, as well as technical support from the International Seafood 
Sustainability Foundation (ISSF) and UNFAO. EMS equipment includes 6 cameras recording 
24/7 to monitor fishing operations on each vessel, including an incorporated vessel 
monitoring system (VMS) and sat-modem for geo-localization and communications. Since 
the launching of the pilot in September 2016, a total of 195 fishing trips have been 
monitored (as of June 2018). 

In Fiji, the target is to reach the deployment of EMS equipment on 50 tuna longline vessels 
out of a total fleet of 89 vessels. As these are smaller vessels, EMS equipment is the so-
called SeaTube Lite consisting of 3 cameras to monitor 24/7 fishing operations, including 
VMS and sat-modem functions. This is being implemented by the Offshore Fisheries Division 
of the Ministry of Fisheries in Fiji in collaboration with the Fiji Fishing Industry Association 
(FFIA) with support from UNFAO. Implementation started in October 2015 and a total of 310 
fishing trips have been monitored (as of June 2018). 

Expected outcomes 

Both pilot activities will be completed by the preparation of national business plans that 
identify lessons learned during their implementation, and propose a means of ensuring 
continuity of the EMS implementation after the Project is completed. The business plan for 
Ghana has been completed and presented to the government and private sector, who 
supported the findings and indicated their agreement to contribute to the continuation of 
the EMS. The business plan for Fiji is still under preparation, but the private sector has 
already supported the idea of EMS beyond the life of the Project in 2019. 

In summary, experiences and results from the overall Project activities have demonstrated 
that the transfer of new technologies can be done effectively when there is consideration of 
the context in which the new technology will be deployed. This includes the strengthening 
of the national institutions involved, establishing key partnerships, developing the required 
legal frameworks, and building the human resources necessary for the effective operation of 
the new technology. The overall aim of the pilots was not the test the technology itself, but 
to develop an effective implementation process at the national level, so that the 
information is properly utilized for compliance purposes. 

___________________________________________________________________________ 

 

An exhaustive sampling approach for fish data collection, using an automatic measuring 
system  

César Santos Silva1, Tiago Gaspar1, Ricardo Aires1, Maria Luísa Ramalho1, Dália Reis2, Hugo 
Diogo2, Ângela Canha2, João Gil Pereira2  
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1. Fishmetrics, Lda, Portugal,  
2 MARE Marine and Environmental Sciences Centre and IMAR Institute of Marine 
Research, University of the Azores, Portugal  

Fish monitoring effort has been increasing over the past years, due to conservation and 
management requests demanding more and accurate data and consequently with raising 
costs. This is an important challenge especially for remote and disperse locations where fish 
sampling poses unbearable costs, leading to limited spatial sampling schemes, limited data 
on rare and occasionally landed species, as well as some erroneous and biased observations 
cases.  

 

Figure 1. On the left: Scanner mounted above a scale; on the right: image acquired by the 
scanner, with some measures between 3D points.  

Fishmetrics has developed a new autonomous system that can be installed on monitoring 
spots or on board fishing vessels, which is able to acquire remotely all the landed or 
captured fish, classify it, according to species and size, and measure it automatically without 
any physical interaction. The system uses a tridimensional infrared light system that is 
contactless, hence non-damaging for the fish. The identification and classification algorithm 
is based on Machine Learning. This system can capture all the fish data remotely, storing the 
information in a cloud database for future inspection and statistical analysis. This 
information includes not only fish images and a tridimensional map that enables the 
measuring, but also all relevant metadata (fish species, vessel identification, capture 
location, fishing gear and more).  

 

Figure 2. Screen of the Fishmetrics System Cloud browser application where the fish 
measurements are performed.  
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The aim of this work is to provide an overview of the system, its architecture and an analysis 
of the sampled data, by comparing the results of the Fishmetrics system with a traditional 
sampling methodology, in order to identify potential advantages of the system in relation to 
traditional data collection. Fishmetrics installed its system in Faial fish auction market 
working uninterruptedly for 18 months. However, the period of analysis was framed 
between July and August of 2016. The Fishmetrics system data was compared with Fisheries 
Data Collection Programme (FDCP) for the same period. FDCP requires the presence of on-
shore samplers which collect fish lengths data daily at Faial fish auction market. The Azorean 
landings are generally multispecies, and many are classified within different commercial 
sizes. For that reason, the sampling scheme approach is stratified (whenever needed) 
according to the available métiers and commercial sizes categories at each day and landing, 
respectively.  

Figure 3 – Length histograms for the fish captured in August 2016, for three species. On the 
left: Based on Fishmetrics data; On the right: Based on FDCP data.  

The comparative analysis reveals that the Fishmetrics system generates a more 
representative and robust sample of the captured fish and this is particularly relevant for 
species or sizes that were often under-sampled due to a limited number of occasional 
landings or available resources. The Fishmetrics system has three additional major 
advantages: it does not require the presence of samplers at the fish auction markets (useful 
for remote monitoring spots); the autonomous nature of the system leads to an exhaustive 
data collection; the data stored in the cloud database allows to re-measure any samples and 
to validate morphometric relations. 

___________________________________________________________________________ 
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Abstracts of presentations that did not provide Extended Abstracts 

 

Accelerating the Development of Automated EM Video Review through Competitions  

Christopher McGuire, Benjamin Woodward, Kate Wing, Matt Merrifield 

The Nature Conservancy 

Automating Electronic Monitoring (EM) video review has the potential to revolutionize the 
fishery monitoring process; driving down costs, increasing coverage rates, and reducing the 
burden on human observers and video reviewers. One way to access data science and 
machine learning expertise, that might be otherwise cost-prohibitive, is through online open 
data competitions. Here we describe our experience using two data competition sites, 
Kaggle and DrivenData, to develop algorithms for automated EM. In 2017, our teams used 
EM video to create training data sets for the New England groundfish and Western Pacific 
tuna fisheries, and partnered with these data platforms to run first two known competitions 
focused on EM video review. Each resulted in first generation open source algorithms to 
identify, count, and measure fish that are publicly available. This presentation is intended to 
spark a discussion of current and future applications of machine learning tools in the EM 
process. 

___________________________________________________________________________ 
Monitoring of marine mammal and seabird bycatch by use of remote electronic 
monitoring (REM). 

Lotte Kindt-Larsen, Gildas Glemarec and Finn Larsen 

DTU Aqua, Technical University of Denmark 

Quantification of marine mammal and sea bird bycatch is important in the context of 
conservation and management of protected species. Hitherto, using on-board observers has 
been the most reliable and accurate method. By law, however, many countries have to fulfill 
regulations on marine mammal and seabird bycatch monitoring but many fails due to the 
high coverages needed and high cost of observation. To reduce price and increase coverage 
closed-circuit television (CCTV) cameras have been used to document bycatch of marine 
mammals and seabirds in Denmark. From 2010 until today 6-15 Danish commercial gillnet 
vessels have every year been equipped with REM systems. The REM systems provided video 
footage, time and position of all net hauls and catches. All fishers have participated on 
voluntarily basis but have received additional quotas for their participation. 

The results showed that REM system gave more reliable results compared to fishermen’s 
registration since the bycatch of marine mammals, in many cases, had already dropped out 
of the net before coming on board. Furthermore, very high coverage at low cost was 
obtained with REM. Harbor seals, grey seals and harbor porpoises were easily identified on 
the video footage. With respect to seabirds identification was in most cases possible from 
the video footage but good conditions were needed for some species. 
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The bycatch and fishing effort data,revealed by the REM system, have been used to 
construct simple models explaining the relationship between the response (number of 
individuals bycaught), species density and fishing effort. The final model can thus be used as 
a tool to identify areas of high bycatch risk and support the conservation and management 
of the protected species. 

___________________________________________________________________________ 
 
European experiences on the use of Remote Electronic Monitoring  
 
A.T.M. van Helmond, Lars O. Mortensen; Kristian S. Plet-Hansen; Clara Ulrich; Coby L. 
Needle; Daniel Oesterwind; Lotte Kindt-Larsen; Thomas Catchpole; Stephen Mangi; 
Christopher Zimmermann; Hans Jakob Olesen; Nick Bailey; Heidrikur Bergsson; Jørgen 
Dalskov; Jon Elson; Malo Hosken; Jan Jaap Poos 
 
Wageningen Marine Research 

Within the last decade, Remote Electronic Monitoring (REM) has emerged as a cost-efficient 
supplement to the existing expensive observer programmes documenting catches in 
commercial fisheries. An REM system consists of various activity sensors and a closed circuit 
television (CCTV) network to record catches without requiring extra personnel on-board. 
With the introduction of the landing obligation of the European Common Fisheries Policy, 
fishers are required to report all catches of quota regulated species. REM could thus 
become an appropriate instrument to monitor fisheries. However, despite its advantages 
over the existing monitoring methods, REM uptake has remained low in European fisheries 
and the approach is highly disputed. The objective of this review is to describe the state of 
play of REM in fisheries and to analyse the insights gained about the potentials of this 
technology for management, control and science. Since 2008, 11 REM trials were conducted 
in Europe, published in 19 publically available studies. These European experiences are also 
discussed in the global context of current REM use in other regions of the world. The review 
points out that REM allows for a substantially higher sampling coverage compared to 
current monitoring programs at equivalent costs. In addition, the technology offers a precise 
estimation of fishing effort, through high-resolution spatio-temporal data in combination 
with accurate recording of fishing activity. REM incentivises better compliance and discard 
reduction, and approaches to overcome the reluctance against on-board cameras are 
discussed. The article concludes that REM is a powerful and cost-efficient tool for 
monitoring fisheries. 

___________________________________________________________________________ 
 

Implementation of Electronic Monitoring on the West Coast of the United States  

Brett Wiedoff 

Pacific Fishery Management Council 

In 2013, management agencies and the fishing industry on the West Coast of the United 
States (California, Idaho, Oregon, and Washington) began to develop an electronic 
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monitoring (EM) program to estimate fish discards in catch share fisheries. We tested the 
program for several years, and in the spring of 2018, will phase out of special permits and 
into regulation. Participants will be able to use an EM system rather than a human observer 
to monitor individual fishing quotas (IFQ). National Marine Fisheries Service (NMFS, fisheries 
branch of U.S. Federal Government) will audit logbook data entries with EM to verify the 
type and amount of IFQ discards fishermen record. I will provide insight to the successes 
and challenges during the development of the program, and highlight the work to come that 
will streamline data analyses and reduce costs. 

Success of an EM program begins with a simple objective. On the U.S. West Coast, the 
primary purpose is to monitor IFQ at-sea discards; it is not to replace scientific observers. I 
will discuss how we developed a focused objective and collaborated with the industry, 
enforcement, data managers, and EM providers to create a program that is now applicable 
across our catch share fisheries. 

NMFS provided special permits to participants so that the fishery could operate as intended 
under future regulations. Testing the program components prior to full implementation 
solved several challenges and increased our chances of success. I will discuss how managers, 
enforcement, and the industry implemented a mock program then made adjustments to 
solve operational issues, create efficiencies, develop best practices, and troubleshoot 
accounting practices. 

EM will be available to qualified participants but it comes at a cost to the industry. Fisheries 
with low bycatch or discards may save money over the cost of using an observer. Fisheries 
with multiple species and high bycatch can increase their flexibility in deciding when to fish; 
however, the cost may be similar to using an observer. I will discuss the operational aspects 
of these fisheries to explain how we customized the program to garner acceptance and 
reduce costs. 

___________________________________________________________________________ 
 

The Role of NGO Partnerships in Monitoring: Developments from the U.S. West Coast 
Groundfish Fishery  

Melissa Mahoney, Shems Jud 

Environmental Defense Fund 

In 2011, the U.S. Pacific Groundfish trawl fishery transitioned to an Individual Fishing Quota 
(IFQ, or catch shares) program, requiring 100% monitoring of all groundfish trawl fishing 
activities, with both at-sea and dockside monitoring components. In 2013 the Pacific Fishery 
Management Council initiated a process to develop an electronic monitoring (EM) program. 
Flash-forward to 2018: EM is partially implemented and many fishermen are still paying 
upwards of US $500.00 per day for human observers, which for some vessels hardly allows 
for net profit. Full implementation of EM across gear sectors in the IFQ fishery is expected 
by 2019. This has been a huge lift by NOAA both nationally and at the regional level. 

The Environmental Defense Fund (EDF) has partnered with fishermen and managers to 
develop the Pacific EM program by convening a national workshop (2014), initiating on-the-
water pilot projects (2015-2018), and working to communicate the challenges fishermen 
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experience in using EM with service providers and policy makers. In filling this role, EDF and 
other NGOs are helping NOAA fulfill its objective to provide cost-efficient and effective 
monitoring to this fleet of ~80 vessels by 2019. 

Key outcomes that we will highlight in our presentation/poster include: 

• Deeming of EM regulations by April 2016; 

• Getting an EM EFP on the water by early 2016, maintaining the EFP thru regulatory 
implementation; 

• Securing funding for EM system hardware, services and project management; and 

• Addressing key design challenges such as how to accurately account for Pacific halibut 
discard mortality in absence of human observers; development of cost-effective video 
review rate protocols; storage policies; and adequate confidentiality rules for fishermen. 

___________________________________________________________________________ 
 

Electronic Monitoring in the U.S. West Coast and Alaska Groundfish Fishery 

Courtney Paiva, Dave Colpo 

Pacific States Marine Fisheries Commission 

The U.S. West Coast groundfish trawl fishery, consisting of approximately 100 vessels, 
transitioned to an Individual Fishing Quota (IFQ) fishery starting in 2011. As a regulatory 
requirement, 100% at-sea human compliance monitoring was implemented to monitor 
discards of IFQ species for vessel quota debiting. Human monitors may reduce flexibility in 
the fishery, increase costs, decrease safety and sometimes eliminate the opportunity to fish 
if monitors are not available on short notice. 

As an alternative, Pacific States Marine Fisheries Commission (PSMFC) and the NMFS West 
Coast Regional Office, working with the fishing industry and Archipelago Marine Resources, 
Ltd., began pre-implementation exploration of an Electronic Monitoring (EM) program in 
2012. In 2014, the Pacific Fishery Management Council (PFMC) approved four Exempted 
Fishing Permits (EFPs) applications to allow participating vessels to fish with EM equipment 
on board in lieu of compliance monitors in the 2015-2016 and 2016-2017 fishing seasons. 
Based on the success of this work, NOAA Fisheries expects to put regulations in place for EM 
use in the fixed gear and whiting fleets in spring of 2018, and January 2019 for non-whiting 
mid-water trawl and bottom trawl fleets. 

The North Pacific Fishery Management Council (Council) and National Marine Fisheries 
Service (NMFS) are in the process of integrating electronic monitoring (EM) tools into the 
Observer Program. This program was initiated to enable data collection in the small boat 
(40-57.5 feet length overall) longline and pot fleet; vessels where deployment of observers 
is more challenging primarily due to space limitations. In 2016, NMFS and the Council, 
commenced pre-implementation of EM into the longline fisheries, and began pre-
implementation of EM into the pot fleet in 2017. Once EM is fully integrated into the 
Observer Program (operational program), data collected using EM will supplement the data 
collected by observers that is used to manage fisheries, in particular to estimate at-sea 
discards. In other regions, EM systems are used to collect data for compliance programs; the 



332 

goal of this program is to collect data for the estimation of catch and subsequent in-season 
management of fisheries. 

This poster provides updated data for 2017 Alaska Fixed-Gear, 2017 West Coast EFPs, as 
well as results from two EM projects conducted in 2016: bottom trawl discard study; and 
fixed-gear total catch accounting study. 

___________________________________________________________________________ 
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Session 11. The future of monitoring programs 
 
Leader: Andrew France 
 
This conference has shown us that, worldwide, there are already a number of different 
types of monitoring programs, designed and structured in a variety of ways. As demand 
increases for information and data from monitoring programs, so does the uptake of new 
methodologies and technology to provide electronic reporting, geospatial information and 
electronic monitoring. This session identified changes that have already occurred in some 
programs, explored some of the types of monitoring programs that will potentially exist in 
the future and provided insights for new or emerging programs and the challenges that they 
face. 

___________________________________________________________________________ 
 

Oral Presentations - Extended Abstracts 

 

Scottish Experiences in the Use of CCTV for Scientific Data Collection and Analysis 

Rachel Kilburn 

Marine Scotland Science, Aberdeen, Scotland 

Introduction  
REM data has been used extensively by Marine Scotland Compliance (MSC) during 2008 and 
2016 as part of the management and enforcement measures in the Conservation Credits 
and Catch Quota schemes.  However, the scientific analysis of such data is at a much earlier 
stage of development. The use of REM to monitor mixed species trawl fisheries is a more 
recent development, and the capabilities of the system in this context are not yet fully 
understood.  Therefore, there is a pressing need for scientific analysis of REM data, both to 
evaluate what can be learned of the fish stocks and the fishing industry from these data, and 
to help inform best practice in compliance monitoring operations. While further 
development work is certainly needed, REM provides a rich source of fisheries information 
for science as well as for compliance and management.  
 
Areas of Work and Research 
Here we summarise (in brief) the scientific analyses of Scottish REM data that has been 
conducted by Marine Scotland Science (MSS) at the Marine Laboratory, along with 
proposals for future work.  All analysis is performed with Archipelago Marine Research Ltd, 
EM Interpret™ data review software, and the University of East Anglia for the Automated 
Image Analysis. The work covered includes. 

• Fish identification: A structured training programme has been developed to ensure that 
there is quality and compatibility between analysts in the identification of six 
commercial important species for Scotland; cod (Gadus morhua L.), haddock 
(Melanogrammus aeglefinus L.), whiting (Merlangius merlangus L.), saithe (Pollachius 
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virens L.), hake (Merluccius merluccius L.), and monkfish (Lophius piscatorius L. and 
Lophius budegassa S.).  

• Observer vs Electronic length measurements:    

A useful aspect of REM is that length measurement software can be applied to the discard 
footage. This study aims to define an accurate method of ‘best practice’, for estimating length 
data from video footage provided by REM.  

• Discard rate estimation: 

As we cannot measure weight from CCTV video, we must apply externally estimated length–
weight relationships; however this is quite an unsophisticated procedure. Here we give a 
preliminary analysis to obtaining the discard rate estimation.Given a length-weight 
relationship we can generate weights for each of the sampled lengths. Sum these to get the 
total weight of that sample. Compare with the weight of fish landed from that trip to 
estimate discard rate (Fig 1). 
 

Fig 1. Discard Rate Estimation 
(Dr Coby L. Needle. Marine Scotland Science) 

 

• Comparing the Costs of Onboard Observes And Remote Electronic Monitoring (REM): A 
Scottish Case Study: 

The cost analysis of the relative costs of on-board and REM observation section takes real cost 
data for at-sea observers and the REM observation programme, and applies a simulation 
approach to estimate the likely overall costs of four observer system.  

• Automated fisheries analysis for fisheries CCTV: 

The computer assisted video analysis system (Fig 2.) is being developed by a team at the 
School of Computing Sciences, University of East Anglia. The research focuses on image 
analysis and machine learning using digital images of fish and other objects on the sorting 
belt. The work will investigate various strategies for overcoming the challenges that affect 
the performance of automated fish recognition: noise, occlusion, position and pose of fish 
and “will produce estimates within a statistical framework” (French et al, 21015). The 
project will focus on the development of machine learning detection algorithms focusing on 
six commercially important demersal species for Scotland; cod, haddock, whiting, saithe, 
hake and monkfish. 
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Fig 2. Interim results: Segmentation of fish from foreground  

 
https://www.uea.ac.uk/computing/graphics-vision-and-speech/automated-image-analysis-

for-fisheries 

• Future work 

Plans for future work with REM data have been outlined in four main contexts: a wide-
ranging research project to be carried out by MSS; these are outlined below. 

• Understanding the effects of REM on fleet dynamics in the Scottish demersal fleet. 

• SMARTFISH funded by Horizon 2020. 

o First part; 

▪ Collecting footage and providing it to the UEA to train the image analysis 
system. 

▪ Computer vision technologies, for counting Nephrops burrows on the sea 
bed, and counting and aging scallops. 

o Second part; 
▪ Testing these technologies in fisheries research cruises of the northern 

North Sea and West of Scotland 

References: 

Roasanne Dinsdale: 7th International Fisheries Observer & Monitoring Conference, 8-12th 
April 2013, Chile 

French, G., Fisher, M., Mackiewicz, M. & Needle, C. T. In Amaral S. Matthews, T. P. S. M. & 
Fisher, R. (Eds.) Convolutional Neural Networks for Counting Fish in Fisheries Surveillance 
Video, Proceedings of the Machine Vision of Animals and their Behaviour (MVAB), BMVA 
Press, 2015, 7.1-7.10. Note: Best paper Award. 
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National Survey Results of U.S. Fishery Observers   

Yuntao Wang1,2, Jane DiCosimo2 
1Second Institute of Oceanography, State Oceanic Administration, Hangzhou, ZJ, China,  
2National Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Silver Spring, MD, USA 
 

NOAA Fisheries manages fourteen regional fishery observer programs that deploy 
observers on 53 fisheries on all U.S. coasts (Figure 1). Since the first U.S. observers were 
placed on foreign commercial vessels in 1971, NOAA Fisheries and observer provider 
companies have trained and deployed as many as ten thousand biologists in dozens of U.S. 
commercial fisheries. The high-quality data observers collect are used to monitor catch and 
bycatch, assess fish populations, set fishing quotas, inform management, and report non-
compliance with regulations. 

Observers may spend days, weeks, or months aboard commercial fishing vessels and 
receiving vessels. An observer’s work is intense and the conditions onboard may be 
uncomfortable therefore taking action to maintain a strong and safe observer workforce is 
a priority for NOAA Fisheries. Lack of empirical data however may limit the ability of 
national and regional programs to effectively retain observers and evaluate their behavioral 
responses to changes in regulations, recruitment, data collection, and field conditions.  

In 2016, NOAA Fisheries conducted an informal, nationwide survey of observer attitude and 
experiences, as one part of the agency’s multi-phased plan to evaluate and improve its 
observer safety program. The goal of collecting this information is to improve 
understanding of the motivations and perceptions of current and former observers and 
apply that information to recruitment and training in the regional observer programs. 
Improving observer retention may lead to a decrease in training costs, increased safety, and 
continued growth of a cadre of high quality observers. 

The anonymous, online survey collected data from 553 past and present observers, 
including demographics, education, longevity, career plans, job satisfaction, job difficulties, 
safety (including harassment) incidents, experience in international fisheries, use of 
electronic technologies in fisheries monitoring, and regional issues. Survey responses came 
from 17 strata of region and fishery combinations.  

Eighty-seven percent of respondents had a bachelor’s degree when first starting as an 
observer, along with another ten percent who had already obtained a master’s degree. Of 
those respondents who began observing with a bachelor’s degree, 16% subsequently 
earned a master’s degree.  

Almost all respondents indicated that they expected to spend five years or less as an 
observer, although a majority reported that their tenure had either matched or exceeded 
their initial expectation. Respondents reported an average tenure ranging from just over 3 
years in the Greater Atlantic to 5.5 years on the West Coast (Figure 2). The average length 
of tenure was less than four years. The survey also indicated that observers tend to start 
their career at a young age. The largest share of respondents (40%) was between 20 and 29 
years old, followed by those aged 30 to 39 (33%), with continuing declines for older 
observers. The survey also found a statistically significant higher proportion of male 
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observers at older ages. 

Respondents identified a number of professional reasons for becoming an observer, 
including obtaining fieldwork experience, career development or advancement, and 
protecting the environment. Some reasons could be perceived as personal, including 
“contact with ocean,” “adventure,” and travel opportunities. Still others cited pay, seasonal 
work schedule, and ability to fill educational or employment gaps as the key reasons for 
becoming an observer. Nearly 75% of respondents noted that their experiences as an 
observer had been or would be helpful in advancing their subsequent careers; 69 percent 
said their expectations for their sea day deployments matched their experience and 45% 
felt that working as an observer increased their interest in working in marine science 
careers. 

To measure job satisfaction, the survey asked about observer interactions with NOAA 
Fisheries staff, provider company employers, and captains/crew, along with amount of time 
deployed at sea. Overall, satisfaction with these general categories fell between neutral and 
satisfied. Respondents generally were satisfied with the number of days spent deployed 
during a month, with 69% responding that the number of sea days was what they had 
expected. Another 19% responded that deployments were too few, while 12% reported too 
many deployments. Key areas of dissatisfaction included the lack of outreach and 
opportunities to attend professional conferences, inadequacy of health insurance offered 
by provider companies, and conditions of accommodations on the vessels. 

Respondents also addressed harassment and safety incidents and their experiences in 
reporting such incidents. Nearly half (46%) of respondents reported experiencing 
harassment at least once during their tenure, with 33% of those respondents reporting an 
incident every time they experienced harassment, 40% reporting some of the harassment 
incidents they experienced, and 27% never reporting an incident. The survey questions 
purposefully did not define harassment therefore those incidents reported in the survey 
could be anything from an unwelcome stare to physical or sexual assault.  

Survey results provided needed clarity on factors that contributed to observer retention to 
ensure that NOAA Fisheries has the necessary information it needs to support robust 
observer programs and ensure observer safety and health. NOAA Fisheries is responding to 
information reported in the survey to improve the national and regional observer programs 
to retain highly qualified, trained scientists, support observers in their career development, 
increase their recognition by the fishing community, and most importantly, to keep the 
safe.  

Agency actions include:  
• Ensuring recruitment and training materials set appropriate expectations of the 

observer experience; 
• Communicating career path opportunities and help observers transition to other 

fishery-related career opportunities; 
• Effectively communicating the intent of electronic technologies to augment regional 

observer programs; 
• Increased funding for observers to attend conferences; improved training and 

communications; and implementation of national regulations for observer provider 
insurance requirements 
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• Better educating the fleet, Councils and other stakeholders about observer 
contributions to sustainable fisheries management 

• Surveying Alaska observers on safety and harassment violations and factors that 
impede disclosure; 

• Ensuring that NOAA fully implements its Sexual Assault and Sexual Harassment 
Prevention and Response Policy in observer programs by improving training to 
identify and report all forms of harassment. 

The full report of survey results is at https://spo.nmfs.noaa.gov/tech-memos.   

 

Figure 1. Average regional observer tenure and response distribution by U.S. regional 
observer programs  
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Figure 2. Summary of U.S. observer survey responses 

___________________________________________________________________________ 
 

The Future of Fisheries Monitoring  

McElderry, H. and M. J. Pria 

Archipelago Marine Research Ltd., Canada 

Today’s modern commercial fisheries struggle to satisfy the information requirements of 
management, science, market, business operations and social license.  These information 
needs are met in a variety of ways, but independent monitoring is often considered the gold 
standard because a dedicated, unbiased data collection effort is used, creating 
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comprehensive, verifiable fisheries-dependent data, resulting in greater fishery 
transparency.    The most commonly used tools for independent monitoring are observer 
programs and, more recently, electronic monitoring (EM).  These tools are employed in 
various ways across a wide range of fisheries, each application having different strengths, 
limitations, operational needs, and costs.   With the growing demand for independent 
monitoring and our understanding of the operational complexities of these programs, we 
explored the potential for independent monitoring to scale in a future setting with an ever-
growing interest in providing transparency in commercial fisheries. 
 
In practice, independent monitoring is limited in scope on a global scale.  We reviewed 
global fisheries information22 and applied estimates of fleet activity to estimate the overall 
scale of fisheries.  Worldwide, there are nearly three million motorized fishing vessels, 
which we conservatively estimated to fish a total of about 200 million days.   Among this 
world fleet, those under 12 meters in length make up 85% of all vessels and about two-
thirds the total fishing days.  By region, Asia makes up about 80% of the fleet, followed by 
Africa (6%) and South America/Central America (7%).  Europe and North America make up a 
relatively small portion of the world fleet, each at about 3%.  Information about 
independent monitoring programs is not easily available but some trends are evident.  In 
general, many fisheries are not monitored and those that are have very low sample rates.  
While full or even partial monitoring may not be required in many instances, the list is long 
of fisheries with inadequate levels, given their information requirements.   Canada and the 
United States have significant levels of independent monitoring, each with nearly 100,000 
days monitored, yet we estimate coverage level across all fisheries in these countries at less 
than 10%. Coverage levels in European fisheries is less than 2%, elsewhere much less.  While 
there are some highly monitored large industrial fisheries such as some tuna purse seine 
and factory trawl fleets, this pales in relation to the far larger fleets where little or no 
monitoring occurs.    While a rough estimate, we suggest that global observer-based 
monitoring is no larger than 200,000 vessels and 2 million fishing days while EM coverage is 
much smaller at about 1,000 vessels and 50,000 days.  Thus, on a global scale independent 
monitoring, as it is currently applied, only reaches a small fraction of vessels (6%) and fishing 
days (1.5%). 
 
Despite the growing interest in independent monitoring, increased coverage is often 
impractical for multiple reasons, cost being the most significant.  Observer program cost per 
fishing day may run 4-6 times the observer wage23 when accounting for all aspects of the 
program (training, lay days, equipment, travel, data processing, overheads, etc.), making 
these programs too costly for most fleets to bear without significant external funding.   EM 
may offer savings over observer programs, yet these programs are complex, requiring costly 
EM equipment and considerable manual effort to manage the field data collection effort 

                                                             
22 FAO. 2016.  The State of World Fisheries and Agriculture 2016.  Contribution to food security and 
nutrition for all.  Rome 200 pp.  Available at: www.fao.org/3/a-i5555e.pdf. 

23 Observer wages vary but they are generally considered to be a mid level field technician, which 
would be like a senior crew member or junior vessel officer.  Observer programs are often expressed 
as a cost per sea day (vessel day at sea) and a more universal way of expressing observer program 
cost is as a multiple of the observer wage.      
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and conduct data review.  EM programs may therefore only offer savings of 50-80% over an 
observer program.  Technology advancements such as automated image processing may 
create additional efficiencies to reduce labor requirements and lower program costs, but 
such advancements appear to be several years from operational implementation.  
 
Likewise, vessel size is a key limiting factor for expansion of independent monitoring 
programs.  In terms of numbers of vessels, the under 12-meter length fleet represents the 
vast majority of global fishing as compared to larger vessels of industrial fisheries where 
independent monitoring is more common.  Observer deployments on these smaller vessels 
is problematic, not only for space considerations but also because vessel activity schedules 
are more weather dependent, making observer deployments logistically more challenging 
and costlier as compared to deployments on larger vessels.  EM is widely seen as the only 
practical solution for small vessel fleets as the technology is quite adaptable to small vessels, 
provided electrical power is available.   A few programs have successfully demonstrated the 
use of EM on small vessel fleets, including open boats powered by outboard motors.  
However, while technically feasible for small vessels, EM is likely out of reach for many 
because vessel earnings do not support the monitoring program costs.   Thus, independent 
monitoring is only available to wealthier fleets which are predominantly large vessel fleets, 
or fleets that have significant external funding.  
 
While one could argue that independent monitoring is generally underfunded, we believe 
that the mismatch between the information aspirations and the overall scale of monitoring 
is not solved by simply increasing funding.   We also do not believe that wider application of 
EM will be achieved simply through technological advancement.  It is a very positive sign 
that there is wide acceptance among diverse stakeholder community that technology-based 
solutions for independent monitoring can be successful.  However, the expanded use of EM 
will depend on much more foundational changes.  Significant but often ignored among 
these are the people-related changes, not technology.   In our view, top-down program 
governance will not be as effective as programs where harvesters are engaged and carry a 
significant level of individual responsibility.  Governing and conservation groups express 
frustration with the lack of uptake by harvesters for improvements to monitoring, yet 
provide little real opportunity for harvesters to participate, plan and operationalize these 
systems.  We believe harvesters need to be more directly engaged in data collection 
process.  Many monitoring programs regard harvesters as being too busy; we reject this 
notion.  Participation in catch accounting not only builds greater awareness of total fishery 
removals but leads to the use of EM as an audit tool, as opposed to a ‘black box’ primary 
data collection tool, separate from harvesters.  This approach will also provide the avenue 
to build fishery data sets that serve both industry and agency purposes, further building 
engagement in the program.   Furthermore, control agencies will be less effective than 
consumers in driving acceptance among harvesters.  In our view, there is a wide gap among 
consumers in understanding the sustainability benefits from fishery certification, seafood 
ratings systems and fisheries transparency through independent monitoring.   Finally, many 
users approach EM programs from the design mindset of observer programs, while we 
believe a far more nimble approach is needed.  EM has to be viewed as a different 
technique with its strengths and weaknesses rather than being perceived as the poor-sibling 
substitute for observers. Fishery managers must learn to treat management, enforcement 
and research as a suite of elements that have to be tailored to the monitoring realities as 
well as tailoring monitoring to meet their data needs.   Agency-led observer programs often 
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involve the private sector as an employment convenience (observers are agency 
representatives), whereas EM programs place far more dependency on private sector for 
innovation, product development and service provision.  We believe more attention is 
needed to intensify private sector involvement. 
 
Looking to the future, we believe that there will continue to be significant growth in 
independent monitoring for higher valued industrial fisheries, and small-scale fisheries that 
can secure external funding.  Putting this into perspective on a global scale should dampen 
expectations for high penetration of independent monitoring.  We believe that independent 
monitoring will remain out of reach for the vast majority of world fisheries.  We believe that 
EM will have a very significant role in the growth of independent monitoring and have 
identified some of the key limiting factors to enable growth, in particular the human issues.  
We believe the greatest growth of independent monitoring could occur in fisheries where 
harvesters take a quality systems management approach.  In these, data collection needs 
would become internalized into routine operations and verification procedures through EM 
and other remote data collection to ensure veracity of self-reported data systems.  Growth 
will also occur in fisheries where there are strong linkages with consumers whose 
sustainability expectations are more clearly tied with fishery transparency.  The role of the 
consumers is really key because if industry sees this as an expectation, they'll just make it 
happen to stay ahead of the problem, rather than waiting for government to find the 
wherewithal to enforce it.  
___________________________________________________________________________ 
 

Open Discussion Session 

Q – EM seems to clearly be the “way forward”. But we are not seeing it because fishers 
apply pressure to stop it.  So can a market-based approach assist? 
A – In New England, USA, markets are not involved.  But in time, one could see that the 
involvement of seafood buyers in supporting EM could assist in its implementation. 
A – Markets have not been involved, and compliance has been a focus. While there has been 
lots of workshops, there is a need for more high level decisions to be made regarding EM. As 
well as a need for setting standards. 
A – It is also important to note that fishers’ attitudes towards EM are very different to their 
attitudes regarding Electronic Reporting (ER). 
 
Q – It seems that if fishers own EM data, how can we add/promote transparency? 
A – Fishers need to share their data – not “choose” to share it. 
A – A co-operative approach is suggested as a way forward 
A – It becomes an issue of supply-chain legalities.  There is a growing awareness that the 
data can be obtained and shared. So we need new models for data sharing and standards 
for doing so. 
A – 1500 years of history places the ownership of the resources we are discussing as public 
and the responsibility for managing them is given to the government by that public. So when 
discussing data usage, we need to think broader (and bigger picture) than co-operative data 
sharing models - the government is responsible for it. 
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Q – Regarding software development, is there is a need for open source software so that 
Apps are shared to all?  
A – Good in theory but the problem is that open source will lead to little incentives for 
developing and innovation in software. Software needs a “house” and for providers to make 
a profit otherwise it will stagnate. 
 
Q – A question of scale in fisheries monitoring. Most boats in the world are <12m, so clearly 
we need to ramp up monitoring of small-scale vessels. 
A – As the technology in EM gets smaller, the technological monitoring of small vessels 
should be able to be increased.  We saw an example of this from Indonesia on tiny vessels 
using small cameras. 
 
Q – Clearly we need standards for EM at a national/RFMO level.  But this is difficult. 
Countries do things differently.  So we end up with minimum standards on equipment, 
review, analysis and program designs.  This leads to a “low” standard – set at the lowest 
common denominator – but it’s the reality when dealing with multiple countries in a region. 
A – Globally, perhaps we should look to “harmonization” – not mandatory/legislative 
standards. 
___________________________________________________________________________ 
 

Poster Presentations – Extended Abstracts 

 

The Vital Role of Observer Specimen Collections in the Advancement of Trophic Ecology 

Nathan Mertz 

Fisheries Observer, Frank Orth & Associates 
 
NOAA Fisheries West Coast Regional Observer Program (WCROP) currently covers 4 
fisheries, with the majority of fishing vessels landing within 200 miles of program 
headquarters. The program supplies fresh tissue samples (stomach, liver, muscle, gonads, 
blubber, adrenal gland, gills etc) from numerous fish and marine mammal species to the 
Southwest Fisheries Science Center (SWFSC) by working closely with researchers to 
frequently update collection protocols, train observers with up to date techniques, and 
provide specimen specific collection and storage equipment. Over the last decade, these 
collections have come at the request of scientists from NOAA’s laboratories as well as 
academic institutions worldwide, helping to generate groundbreaking publications. 

Blubber samples taken from Cetaceans and Otariids have been used to establish baseline 
progesterone and testosterone levels for detecting pregnancy and reproductive status in 5 
species of female and male marine mammals (Kellar et al. 2009, Trego et al. 2013, Beaulieu-
McCoy et al. 2017). Additionally, skin and blubber tissues collected during at-sea dissections 
have been used to detect significant changes in the California Current food web during the 
El Nino Southern Oscillation (Chivers et al. 2016, Ruiz-Cooley et al. 2017) and establish new 
methods for preserving samples for long term stable isotope comparisons (Newsome et al. 
2017). This lab group is also currently studying growth and reproduction of Delphinus 
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spp. off the California coast using gonads, teeth, and length measures collected by 
observers.   

Collection of DNA samples from Opah (Lampris spp.) by observers in the North Pacific and 
around the world has led to the characterization of 2 distinct species (L. incognitus and L. 
megalopsis) within the US based fisheries, and 6 separate species worldwide. (Underkoffler 
et al. 2018, Hyde et al. 2014) 

Stomach and spiral valves of Shortfin Mako (Isurus oxyrinchus), Common Thresher (Alopias 
vulpinus), and Blue (P. glauca) Sharks collected by observers were analyzed, showing distinct 
dietary differences between the species, despite overlapping ranges and similar life history 
characteristics. (Preti et al. 2012). The diets of Bigeye Thresher Shark (Alopias superciliosus), 
Swordfish (X. gladius), and 4 Cetaceans (D. delphis, D. capensis, L. obliquidens, L. borealis) 
are also being studied as part of a PhD thesis by A. Preti on the trophic ecology of these 9 
top predators in the California Current. 

Detailed documentation of release condition of Blue Sharks (Prionace glauca) , and the 
deployment of PSAT tags over multiple years provided the data necessary for development 
of post-release mortality estimates for P. glauca in the California Drift Gillnet fishery. (NMFS 
data, publication forthcoming) 

Adult and sub-adult Swordfish (Xiphis gladius) otoliths collected by observers in California, 
Hawaii, and Mexico were micromilled and chemically analyzed to determine their trace 
element concentrations. After comparison to young-of-the-year swordfish otoliths sampled 
from 4 nursery habitats across the North Pacific Ocean, it was determined that the majority 
of individuals were contributed by the Central Equatorial North Pacific region. (Quesnell 
2017) 

Muscle and liver tissue specimens collected from 4 species of young of the year, juvenile, 
and mature sharks; White (Carcharodon carcharias), Salmon (Lamna ditropis), Shortfin 
Mako (I. oxyrinchus), and Common Thresher (A. vulpinus) were used for analysis of mercury 
and organic contaminant levels (Lyons et al. 2013). 

Despite a small program size, the scientific impact of specimen collections from the WCROP 
displays the benefits of observer data and specimen collection within the many fields of 
fisheries management, marine biology, and oceanography. Development of electronic 
monitoring technologies promises to further benefit the scientific community and observers 
both. Fulfilling duties such as compliance and protected species monitoring, these systems 
will compliment at-sea observers, allowing them more time to complete scientific tasks such 
as the measurement of physical characteristics and collection of biological specimens.  
These tasks are necessary for the study and discovery of marine species. The databases built 
from the information gathered will continue to better our management of living marine 
resources by using an ecosystem-based approach. 
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Can an alternative fishing method save a California fishing heritage? The deep set buoy 
gear approach 

Jody Van Niekerk, Charles Villafana 

Pacific States Marine Fisheries Commission, USA 

Swordfish off the coast of California are harvested at rates well below the harvest guidelines 
for the stock. For most of the past 40 years the Large Mesh Drift Gillnet (DGN) fishery has 
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been the primary method of harvest. The DGN fishery has adapted to numerous regulatory 
changes. These changes are intended to address bycatch of marine mammals and sea turtles 
and to shift the fishery from a thresher shark fishery, to a swordfish fishery.   

The National Marine Fisheries Service (NMFS) West Coast Region (WCR) has observed the 
DGN fishery since 1990. The numerous regulatory changes to the fishery has reduced the 
fleet from around 300 vessels in the mid 1980’s, to only 20 active vessels today.   

A major problem with this reduction in active vessels is that the fishing culture is not being 
passed on to future generations, due to most DGN fleet captains being close to retirement, 
with few new entrants. One potential solution is to develop a new fishery to supplement the 
DGN swordfish fishery in order to supply local west coast swordfish to California.  

Over the last several years the Pfleger Institute of Environmental Research (PIER), along with 
a group of DGN and Harpoon fishermen, have been developing a new gear that can target 
swordfish with limited bycatch.  

This gear is called Deep Set Buoy Gear (DSBG) and is modeled after similar gear being used 
off of Florida and modified to the unique aspects of our west coast/California ecosystem. If 
the development and implementation of this gear continues to be successful, it would allow 
for a locally sustainable and profitable California swordfish fishery with minimal bycatch and 
protected species interactions, to thrive for generations to come. 

The West Coast Regional Observer Program (WCROP) has been involved in the development 
of the fishery for several years. Observers are currently being placed on participating 
Exempted Fishing Permit (EFP) vessels as the fishery moves towards becoming an authorized 
fishing gear on the west coast. 

Drift gillnet facts 
 

• In 1997 National Oceanic and Atmospheric Administration (NOAA) Fisheries adopted 
the recommendations of the Pacific Ocean Cetacean Take Reduction Team (POCTRT), 
requiring pingers, net extenders, and mandatory workshops for skippers in the DGN 
fleet.  

• In 2001 NOAA fisheries established two large conservation areas off the coast of 
California and Oregon to protect endangered loggerhead and leatherback sea 
turtles.  

• DGN fishing is prohibited in the conservation areas at times when sea turtles 
frequent the areas, thereby closing large areas to the fishery for a portion of the 
year.  

• An annual closure extends from northern Oregon to Central California to protect 
leatherback turtles’ seasonal foraging areas, while another closure in the Southern 
California Bight (SCB) is triggered during warmer-than-normal water temperatures to 
protect loggerhead sea turtles that may be present.  

• The number of vessels participating in the DGN fishery has dropped by 
approximately 90 percent since the 1990s to just 20 vessels in 2018. The decline is in 
part the result of limitations on the fishery to protect other species, such as 
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prohibiting DGN fishing in the Pacific Leatherback Conservation Area (PLCA), which 
was historically an area of high swordfish production.  

 
Deep set buoy gear facts 

• Research trials were conducted between 2011 – 2014 with a research vessel and five 
cooperative fishing vessels. The EFP was issued in September 2015 and to date has 
landed 611 swordfish over 3498 hours of fishing days. 

• Research trials under Stahl Kennedy (SK) and Biological Reduction Engineering 
Program (BREP) grants are ongoing for DSBG from the RV Malolo. 

• Overall, six individual cooperative fishing vessels have participated in the DSBG EFP 
trials between 2015 and 2017. Catch rates have varied by vessel and year with an 
overall average of 1.75 swordfish/8hr day and an average market price of 
approximately $7.50/lb via selective marketing.  

• Swordfish have comprised over 70 % of the total catch composition, with a 96% 
marketable species catch rate, i.e. other marketable HMS with only two interactions 
with elephant seals (released alive) during EFP fishing.  

• The Pacific Fisheries Management Council (PFMC) continues to solicit DSBG EFP 
applications suspended until June 2019. This action addresses data gaps to inform 
discussions regarding development of a range of alternatives to fully authorize DSBG 
under the Highly Migratory Species (HMS) Fisheries Management Plan (FMP). NMFS 
is currently conducting analysis to issue DSBG EFPs to 62 additional vessels. 

 

Conclusion 

Through the issuance of HMS EFPs to selectively target swordfish and minimize bycatch and 
protected species interactions, NMFS WCR, Sustainable Fisheries Division (SFD) HMS branch, 
is the acting agency responsible for funding the program in its endeavors to build a thriving 
and resilient west coast swordfish fishing community.  Facilitating development of a robust 
west coast swordfish fishery is expected to increase west coast production, provide 
additional job opportunities in the fishing industry, reduce the trade deficit of swordfish with 
increased west coast supply of locally caught fresh fish, and reduce the carbon footprint of 
swordfish delivery with domestic production that meets U.S. national standards.  
In the case of DSBG EFPs, it’s a unique collaboration between scientists, fishermen, and 
NMFS to apply the unique daytime habitat exploitation of swordfish to selectively target 
them and avoid incidental catch of protected species which utilizes other pelagic habitat 
zones.   
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Total Deep Set Buoy Gear catch from research and cooperative fishers from 2011 - 2016. 
Schematic representation of Deep Set Buoy Gear  
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Testing the effectiveness of electronically monitoring catch retention in the midwater 
trawl atlantic herring and mackerel fisheries of the Northeast US. 

Nichole A. Rossi, Glenn Chamberlain, Justin Potter, Sara Weeks, Morgan Wealti, Mark 
Hagianis, Adam Cook, Andrew W. Jones 

NOAA Fisheries, USA 

Background 

Electronic Monitoring (EM) is increasingly being used as a tool for catch monitoring and 
reporting compliance in fisheries around the world. There are several EM initiatives and 
programs underway in the United States, but full program implementation in the Northeast 
remains limited. As part of the Greater Atlantic Region’s Electronic Technology (ET) 

Image courtesy of PIERImage courtesy of PIER 
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Implementation Plan, the New England Fishery Management Council (NEFMC) and the 
National Marine Fisheries Service (NMFS) are considering implementation of EM in the 
Atlantic herring midwater trawl fishery to improve catch monitoring. The IFM amendment 
evaluates how different coverage target alternatives meet the specific monitoring goals 
identified by the New England Council while comparing the costs of the monitoring 
programs, particularly costs that would be borne by the fishing industry. The herring 
coverage target action alternatives include Northeast Fisheries Observer Program-level 
(NEFOP-level) observer, at-sea monitoring (ASM), EM, and portside sampling (PS) coverage. 
Because midwater trawl vessels discard only a small percentage of catch at sea, EM and 
portside sampling have the potential to be a cost effective way to address monitoring goals 
for the midwater trawl vessels harvesting herring. EM would be used to verify retention of 
catch on the midwater trawl fleet and portside sampling would be used to verify amount 
and species composition of landed catch.  

Summary of Data Findings 

● Data was collected on 192 trips across the 11 actively fishing midwater trawl vessels.  
● These data were initially reviewed by both Saltwater and a secondary review was 
performed by NMFS reviewers; Saltwater staff performed a comprehensive ‘census’ review 
while NMFS staff performed a shorter ‘audit’ that focused exclusively on fishing events. 
● ‘Dual reviews’ were successfully completed on 126 trips (i.e., both ‘census’ and 
‘audit’ reviews were completed). 
● Of the 126 dual reviewed trips in this study, 32 trips (25%) had overlapping 
Northeast Fisheries Observer Program (NEFOP) coverage. 
● Video reviewers were tasked with identifying and documenting discard events to 
determine what information could be consistently gathered and which types of discard 
events could be accurately categorized using EM. Please refer to Appendix 1 for descriptions 
used by reviewers to categorize discard events. 
● In total, review staff performed more than 1,000 hours of video review and 
catalogued 1,461 discard records (902 census reviewer records, 559 audit reviewer records).   
● Of the the discard events as reported by the audit review, the most frequently 
assigned category was “discarded after being brought onboard,” followed by “operational 
discards,” “other,” “unknown,” “partial release,” and “full release.” 
● Fishing activity made up approximately 23% of trips, suggesting that a reduced 
portion of the total video could be reviewed in detail to detect discard events. 
 
Following the completion of the data collection period, the project team compiled the data 
and performed a series of summaries and analyses. Initial results of this work suggest that 
video-based EM has potential to be an effective monitoring tool in this fishery. 

● Census and audit EM reviewers agreed that approximately 41 slippage events (26 
partial release and 15 full release) had occurred in addition to another estimated 88 
operational discard events. 
● There was a high level of agreement among EM reviewers in categorizing full release 
events (94%).   
● For smaller release events reviewers were generally able to identify that a release 
event had occurred, but often did not use the same classification to describe the events. For 
partial release events reviewers agreed in approximately 55% of the cases. In cases of 
disagreement, one reviewer typically classified a discard event as a partial release and the 
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other reviewer classified the event as operational discards. The comments entered by 
reviewers suggested that in many of these events, reviewers were viewing similar releases 
of catch but categorizing them differently. 
● Data comparisons between EM reviewers and NEFOP observers showed general 
agreement in identifying and categorizing slippage events. A close comparison of these 
events highlights the strengths and weaknesses of each data stream. 
● Agreement between reviewers (our primary metric of performance in this study) was 
often impacted by factors such as the total number and placement of cameras on a vessel; 
factors that could be better controlled in an operational program where vessels would be 
expected to meet required standards and protocols regarding camera set-up (EM system 
set-up varied by participating vessel as participation was voluntary and vessels have 
different layouts). 
 

Results 

This project set out to determine if EM could be an effective tool for detecting and 
categorizing discard events on midwater trawl vessels and to develop a framework for EM 
implementation in this fishery. We determined EM could successfully detect full release 
events to a high degree of accuracy (94%) and likely highly effective for identifying smaller 
releases. It was more challenging to categorize these smaller releases as either partial 
releases or operational discard events. Interestingly, in cases where audit and census 
reviewers categorized these events differently their notes often described similar events. 
This leads us to believe that better definition of the two events with regards to EM, and 
perhaps greater standardization among reviewers, could help to eliminate these 
discrepancies.   

In addition to comparisons of event categorization, data collected in this project assisted 
with the development of recommended operational considerations to maximize the 
effectiveness of video-based monitoring systems in this fleet. Specifically, results provide 
valuable information on the average times for EM video review and potential drivers of 
increased review time (mainly individual annotations of discard after being brought on 
board events). Further, our results suggest that an audit approach to video review may be 
sufficient, and may substantially reduce total review time, program costs, and storage 
requirements.  Overall, EM was effective in detecting and categorizing full release slippage 
events when EM cameras were appropriately situated and used as recommended.  
Furthermore, EM was effective in detecting and categorizing catch discarded after being 
brought onboard.  While EM was effective in the detection of discard events, reviewers had 
some difficulty in differentiating between operational discards and partial release slippage 
events consistently.   
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Conclusion 

EM system installation varied among vessels and allowed us to evaluate the effectiveness of 
each unique configuration and determine the ideal camera setup to capture all discard 
activity in this fleet.  We determined three to four cameras, capturing the four areas where 
discarding occurs, would be required in an operational EM program. The EM system 
deployed in this fishery performed well and captured high quality data throughout the 
project with very few system performance issues.   

Two review methodologies were used to determine efficacy of quantifying and categorizing 
discard events in this fleet.  An audit approach that focused primarily on fishing events as 
indicated by sensors installed on the vessel and a census approach that looked at all video 
captured during each trip. Preliminary results show that the audit method of review is 
comparable to the census review and would be a more cost effective model for 
implementation.   

Multiple cost drivers impact the costs of full EM program implementation. Data services, 
which include data management, review and storage, were found to be the most significant. 
A key start-up cost for this program and many EM programs is the time required to decide 
on the data fields to be incorporated into a database and determine review protocols. In an 
operational EM program, it is important to ensure all of the data collected by the EM system 
can be compared to, and potentially integrated with, existing observer and portside monitor 
data streams. Data goals impact system install decisions as well as data management, 
review and reporting costs.  

___________________________________________________________________________ 
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On board automatic identification and quantification of the total catch: the iObserver 

Carlos Vilas1,*, Luís T. Antelo1, Xesús Morales2, Tatiana Ordóñez2, Ricardo I. Pérez-Martín2, 
Antonio A. Alonso1, Julio Valeiras3, Esther Abad3, Marta Quinzán3, José Miguel Casas3, José 
Luís del Río3 

 

1BioProcess Engineering Group, Marine Research Institute, IIM-CSIC, Vigo Spain  
2Food Biochemistry Group, Marine Research Institute, IIM-CSIC, Vigo Spain  
3Instituto Español de Oceanografía, IEO, Vigo Spain  
 

Identification and quantification of the total catch in commercial vessels is an important job 
that provides ship owners, scientists and/or EU regulators with highly useful data. Currently, 
this job is performed by human observers. However this approach has several drawbacks 
since human observers: cannot cover the whole fleet; need resting time; occupy room in a 
very limited environment; must be paid a salary, insurance; might enter in conflict with the 
crew, etc. A possible approach to solving these problems is the development of automatic 
systems able to perform the tasks of a human observer. 

The aim of this work is to present the iObserver, an electronic device aiming at 
automatically identify the species in the catch; estimate the length of each individual; and 
quantify the biomass. This device works without interfering on the fishermen activity. 

The data acquired by the iObserver is transmitted to the RedBox, a software that integrates 
such data with information provided by the vessel instrumentation (velocity, course, depth, 
etc.). From the RedBox, information is sent to management servers in land (Error! R
eference source not found.) where it can be employed for different purposes such as: 
improving the quality and availability of data; feeding mathematical models that can be 
used as decision-making tools to improve fishing efficiency; or creating probability maps 
revealing regions with high presence of under-size fish or forbidden species, etc.  

 

The iObserver hardware 
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The iObserver is located over the conveyor belt, just before the zone in the fishing park 
where fish is separated by the crew, to take pictures of the whole catch (see Error! R
eference source not found.).  

 

From the hardware point of view, the iObserver consists of an industrial camera and a 
processing unit (industrial PC) equipped with our self-developed computer vision software. 
A touch screen was installed to facilitate its use on-board. The hardware is protected by a 
steel waterproof case able to operate in harsh environments (Error! Reference source not f
ound.a). Lighting is designed to provide a constant soft light rectangle on the belt. For such 
purpose, a pair of LED strip lights was used. Height and angle of these lights can be modified 
to minimize shadows and brightness variations within the picture. A Peltier cell was installed 
inside the box to avoid condensation problems. The whole system weights around 18 kg 
which makes it manageable to be installed in different vessels. 

The iObserver software 

Skin descriptors (color and texture) as well as fish shape are used to perform species 
recognition. The recognition software also estimates fish length which is used to compute 
fish weight through a given formula (Torres et al. 2012). The iObserver is operated through 
an intuitive graphical user interface (GUI) that requires minimal interaction with the user. 
Three different tasks can be performed through the GUI: 

• Calibration. This process is mainly about: (i) finding out color characteristics of the 
conveyor belt; (ii) determining the lighting conditions; and (iii) establishing a 
relationship between pixel coordinates and real distances. If lighting conditions and 
camera position are constant, as it is usually the case on board commercial vessels, 
the calibration process may be performed just once. 

• Training. It consists of taking several pictures of different individuals, in different 
positions (dorsal, ventral, lateral) of the same species. Then, by pressing a button in 
the GUI, the software will extract the relevant information of each fish (basically 
color, texture and shape) and will create a catalog with the information of all trained 
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species. The software is already provided with an initial catalog containing 19 species 
from ICES and NAFO regions. 

• Identification. At the beginning of the haul the identification task is initiated by 
pressing a button in the GUI. The iObserver will take pictures of the whole catch. For 
every picture it will automatically: isolate all the individuals; extract the information 
(color, texture, shape) of each individual; and compare it with the information in the 
catalog created in the training task. A report (CSV format) summarizing the 
identification results is created. 

 
An auxiliary system of sensors/magnets is installed to automatically trigger the signal that 
will take a new picture. In this way, the whole catch is captured without repetition 
independently of the conveyor belt velocity. 

iObserver pilot tests and recognition results 

The iObserver has been tested both in land and at sea. In land tests, easier to carry out, 
allowed us to identify a number of problems and to provide an estimate of the identification 
accuracy. To that purpose different tests, in which fish was manually classified and 
measured, were carried out. Then, iObserver identification results were compared against 
manual classification data. If individuals are not overlapped accuracy is above 90%. Mean 
error in size estimation is below 3%. When fish is overlapped accuracy is still low (below 
40%). However, we believe that these results can be further improved when overlapping 
between individuals is lower than 50%.  

Tests on board oceanographic and commercial vessels were carried out after the in land 
essays. Oceanographic vessels, much bigger and flexible than commercial vessels, were 
firstly used. 10 surveys in the regions ICES-Spain; ICES-West Ireland; and NAFO, were 
performed with a total number of 270 days at sea. The iObserver was used in 780 hauls and 
taking around 170,000 pictures. After these preliminary trials, the iObserver was also tested 
on board commercial vessels (two boats from the OPROMAR fleet). Eight surveys (with a 
total number of 36 days at sea) were carried out so far in ICES-Spain region. In these surveys 
the iObserver was used in 128 hauls taking around 29,000 pictures.  

This prototype is still under development. In this regard, alternatives to improve the 
lightning system are being explored. On the other hand, use of vessel instrumentation data 
to automatically estimate the start and the end of hauls will be implemented. This will allow 
the iObserver to work in a complete automatic way.  Finally, different procedures, such as 
machine learning or techniques based on singular value decomposition, are under study to 
improve fish segmentation and recognition with overlapped individuals. 

References: 

Torres, M.A., Ramos, F., Sobrino, I. (2012). Length-weight relationships of 76 fish species 
from the Gulf of Cadiz (SW Spain), Fisheries Research, 127-128, 171-175. 
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Advances in the automated detection and recording of capture events from on-vessel 
video footage  

Geoff Tuck1, Dadong Wang2, Rongxin Li2, Rich Little1  

1 CSIRO Oceans and Atmosphere, Hobart, Australia,  
2 CSIRO Data 61, North Ryde, Australia  
 
Introduction  
Sustainable fishing is both a mandated objective of modern fishery regulators and an 
expectation of our communities. Observer programs have traditionally been used to 
monitor the targeted catch, and species that are accidentally caught (bycatch). Increasingly, 
on-board cameras (e-monitoring) are replacing human observers on vessels. Hours and 
hours of recordings are then manually viewed in the office by analysts. This is expensive and 
inefficient, and even though 100% of a fishing trip is recorded, typically 10% of the footage 
is actually examined. Our solution to this problem is rapid event detection and species 
identification with automated video analysis for the electronic monitoring of fisheries 
operations. The solution has been developed for longline fishing, but it can be extended for 
other gears.  

Overview  
Wanda is our prototype software developed for fishing event detection and fish species 
identification from video footage acquired by electronic monitoring (EM) systems installed 
on longline fishing vessels. The software includes two modules (i) for fish detection within a 
video frame and tracking of the fish over time sequenced video frames, and (ii) for fish 
species classification. A post-processing module then performs temporal integration and 
splits the video footage into different fishing events. It then conducts targeted analyses for 
each integrated fishing event. This is used to process EM videos to automatically log each 
event, including their species, and count the total catch of each species. The core 
technologies we use in the software include image processing, artificial intelligence (AI) and 
event detection. The software modules can be adapted to other applications for automated 
catch monitoring.  

Methods  
We have employed a machine learning model to serve as a fish detector and a different 
model for fish species classification. Specifically, we have adapted a Deep Neural Network 
(DNN) to serve as a fish detector and isolator, re-configured a pre-trained pure 
Convolutional Neural Network (CNN) as a species identifier, and designed a post-processing 
module for the temporal integration and analysis of fishing events. We have developed 
Domain Adaptation techniques to increase the usability of variably sourced data to further 
re-train the resultant network following transfer learning.  

Detection, Localization and Isolation  
The detection, localization and isolation of fish-like objects are performed by our Detection 
Module (DM). The DM inherits TB’s basic architecture – a CNN (GoogLeNet) for extracting 
and encoding the image features and a Recurrent Neural Network (RNN) to ultimately 
accomplish the localization task. However, our DM produces one prediction for each video 
frame, rather than the multiple predictive bounding boxes that TB generates.  
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Classification  
Our Classification Module (CM) is based on GoogLeNet [1]. The original GoogLeNet is a large 
network. The asymmetrically small size of our available training data initially resulted in 
parameter overfitting. We remedied this with significant model reduction. Transfer learning 
[2] was used to take advantage of a CNN pre-trained on more readily available data. We 
have developed Domain Adaptation techniques for use in combination with transfer 
learning to increase the usability of variably sourced data to further re-train the resultant 
network.  
 
Fishing Event Analysis  
Video frames are integrated into fishing events for fish classification and fate analysis. We 
have designed several techniques for this, including analysing the continuity of the frames in 
which fish are detected. By tracking individual fish movement, we split an EM video footage 
into different fishing events.  
 
Results  
As shown in Figure 1, the analytical results can be displayed on the front end of Wanda, 
which is a Graphical User Interface incorporating some additional functions useful for 
preparing a fishing trip report.  

 
Figure 1. Analytical results can be displayed on the Graphical User Interface of Wanda  
 
Conclusions and Future Work  
We will further develop Wanda to include more species from different fisheries, and expand 
the software functions for trawl and gillnet fishing.  
 
References  
[1] C. Szegedy, W. Liu, Y. Jia, P. Sermanet, S. Reed, D. Anguelov, D. Erhan, V. Vanhoucke and 
A. Rabinovich, "Going deeper with convolutions," 2015 IEEE Conference on Computer Vision 
and Pattern Recognition (CVPR), Boston, MA, 2015, pp. 1-9. 2015.  
[2] S. J. Pan and Q. Yang, "A Survey on Transfer Learning," in IEEE Transactions on 
Knowledge and Data Engineering, vol. 22, no. 10, pp. 1345-1359. 
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Responsive Observer Deployment Solutions for Northeast United States Fisheries 

Heidi K. Marotta, Nathan Clark, Andrew Jones, Charles Keith, Thomas Liebert, Holly 
McBride, Michael Palmer 

NOAA Fisheries, USA 

The deployment of at‐sea observers in the Northeast United States (US) groundfish fishery is 
accomplished using a web‐based system, the Pre‐Trip Notification System (PTNS). The 
National Marine Fisheries Service, the US regulatory agency that oversees at‐sea sampling in 
federally managed fisheries, is in the process of making large‐scale improvements to the 
PTNS. There are several motivations for improving this system, with the most critical being 
the need for greater flexibility. This need is driven by demands to support multiple fisheries 
with different sampling requirements (i.e., sampling design and collection protocols). The 
traditional existing horizontal database design with a predetermined structure was 
abandoned due to the costly and time consuming database and application modifications 
that were previously necessary to keep pace with regulatory changes. PTNS has now been 
implemented with a vertical database design, making the database quickly and easily 
extendable, and enabling the system to be rapidly reconfigured to keep better pace with the 
needs of fisheries managers. System changes that would previously require months of 
recoding and testing can now be accomplished in hours. 

The sampling design (e.g., stratification parameters) are now stored as database content. 
Trip selection methods can vary (e.g., random weighed probability and individual vessel 
comparison) and be applied according to the specific observer needs of a fishery or the 
sampling requirements of individual sampling programs within a fishery (Figure 1). Trip 
notification is also stored in vertical database structures which allows for maximum 
flexibility based on the fishery (Figure 2, Figure 3). By removing code from the application 
and instead placing content in the database allows for dynamic coding to match the 
declared trips to the stratifications. Dynamic logic in the application layer and vertical 
database design that can be quickly reconfigured through updates to database content is 
now a long term solution that can be reactive to regulation changes and the challenging 
caveats that arise to accommodate the commercial fishing industry. 
 
Ultimately the complexity of the Northwest Atlantic regional fisheries warranted a seamless 
system that can satisfy deployment of observer coverage. As fisheries management around 
the world becomes increasingly complex, closer monitoring and deployment of observers is 
critical to the sustainability of the fisheries. PTNS is a new suite of tools to be used by 
vessels, observer service providers and fishery managers that can be easily adapted to other 
regions throughout the world by interacting with the database content to reflect each 
region’s specific requirements. 
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Figure 1. Subset example of the types of stratification configuration parameters and the 
vertical representation of the sampling design. 
 

 
Figure 3. Example of trip notification transformed from traditional horizontal to new vertical 
design. 

___________________________________________________________________________ 
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Abstracts of presentations that did not provide Extended Abstracts 

 

Accelerating the Development of Automated EM Video Review through Competitions  

Christopher McGuire, Benjamin Woodward, Kate Wing, Matt Merrifield 

The Nature Conservancy 

Automating Electronic Monitoring (EM) video review has the potential to revolutionize the 
fishery monitoring process; driving down costs, increasing coverage rates, and reducing the 
burden on human observers and video reviewers. One way to access data science and 
machine learning expertise, that might be otherwise cost-prohibitive, is through online open 
data competitions. Here we describe our experience using two data competition sites, 
Kaggle and DrivenData, to develop algorithms for automated EM. In 2017, our teams used 
EM video to create training data sets for the New England groundfish and Western Pacific 
tuna fisheries, and partnered with these data platforms to run first two known competitions 
focused on EM video review. Each resulted in first generation open source algorithms to 
identify, count, and measure fish that are publicly available. This presentation is intended to 
spark a discussion of current and future applications of machine learning tools in the EM 
process. 

___________________________________________________________________________ 
In-country capacity building and infrastructure development, the human component of 
electronic monitoring programs  

Craig Heberer, Kydd Pollock 

The Nature Conservancy 

While advances in electronic monitoring hardware and software development have driven 
costs down and increased efficiency, the focus on in-country human capacity building and 
infrastructure development has lagged significantly behind. In order to take electronic 
monitoring to scale on a regional basis, more attention will need to be paid to this critical 
social component. The Nature Conservancy’s Indo-Pacific Tuna Program is working 
collaboratively with industry and country partners in Palau, the Federated States of 
Micronesia, the Republic of Marshall Islands, and the Solomon Islands on a 25-vessel tuna 
longline electronic monitoring project with a focus, among other things, on these social 
objectives. This presentation will highlight lessons learned to date and provide some insights 
and recommendations on the future of EM monitoring programs from a human capital point 
of view. 

___________________________________________________________________________ 
Looking for trouble: protected species in the Common Fisheries Policy  

Bram Couperus 

Wageningen University - Marine Research 

Since 2017 the monitoring of protected species in the European Union is implemented in 
the Data Collection Framework (DCF). Before 2017 the framework only focused on sampling 
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of landings and discards of (commercial) fish species. The implementation of the new DCF 
has major implications for the existing sea going observer programmes on board fishing 
vessels. There are more than 200 protected species that need to be monitored. The 
likelihood of bycatch for all of them is low, resulting is data sets with a lot of zeroes. This 
means that designs and sampling protocols of existing observers schemes require 
adaptation. Also observers have to face new challenges, such as altered attitudes of crews 
towards them. 

This poster describes the new DCF and what kind of challenges, on a scientific and on a 
management level, it will pose in its practice implementation. 

___________________________________________________________________________ 
EM evolution: where do we come from, where are we headed  

Helena Delgado 

Satlink 

Gathering information from activities at sea has always been challenging. For decades 
improvements in communication and information gathering have been made with two main 
focuses: fishers safety and fishing activities information. Electronic Monitoring (EM) has 
brought traceability, transparency and effective management with irrefutable data. 
Furthermore, EM is fighting the low observer coverage and lack of verifiable data as well as 
overcoming new challenges such as monitoring human conditions on board. The near future 
not only holds technological advances to enhance EM performance and video analysis speed 
(i.e. machine learning – already being tested). For a successful future, these modern 
advances must be combined with: cross-sectorial collaboration, education, work cycle (all 
parties involved know their duties and non-collaboration consequences, and 
communication (sharing what was learnt). These are the keys for success. With this poster 
we want to share our experience after many years working in the field worldwide. We have 
looked back and learned from it, we have analysed the present and thought about what is 
needed in the future.  

The poster presented will guide the reader through the past, present and future of the 
history of managing our fisheries. We are planning to make an interactive poster to bring 
more interest, action and conversation to the poster sessions. We believe this topic will be a 
great conversation topic as this is always conversation material in all meetings and fisheries 
gathering all over the world. 

___________________________________________________________________________ 
  


