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Session 6. What are the latest technology trends for fisheries monitoring 
programs? 
 
Leader: Dennis Hansford 
 
Technology is playing an increasingly important role in our fishery dependent data collection 
programs. This session explored recent innovations in this field including improvements in 
basic observer “tools of the trade”, automated reporting systems, electronic logbooks, 
electronic monitoring systems using still and video cameras, smart phone and satellite 
technology. The session discussed how technology influences and will continue to influence 
future fishery dependent data collection systems in individual fisheries, as well as at 
national, regional and international levels. We had excellent representation from vendors of 
technological systems who showcased their equipment in the conference exhibition areas. 
 
___________________________________________________________________________ 

Oral Presentations - Extended Abstracts 

 

ELECTRONIC EYE PLUS: ELECTRONIC MONITORING TRIAL FOR TROPICAL TUNA PURSE 
SEINERS 

Iñigo Krug1, Jon Ruiz2, Oscar Gonzalez3 and Greg Hammann4 

1AZTI Tecnalia, Mahe, Seychelles 

2AZTI Tecnalia, Bizkaia, Spain 

3Marine Instruments, Galicia, Spain 

4Marine Instruments, VA, United States 

Monitoring needs for the tropical tuna purse seiners in the Atlantic and Indian Oceans have 
been increasing considerably. Scientific monitoring, and mainly control requirements, such 
as the so-called "verification of best practices", have pressed the industry to move towards 
100% observer coverage, making it necessary to find cost-effective alternatives or 
complements to human observers. 

Since 2012, at least 3 different Electronic Monitoring Systems (EMS) have been tested 
versus On Board Observer’s data, involving at least 1 foundation, 3 vendors, 4 research 
organizations and 5 fishing companies in the Atlantic, Indian and Pacific Oceans. Both 
analogical and digital video and still photographs capabilities have been tried. 

The Electronic Eye (EE) Plus is an electronic monitoring system based on the automatic 
recording of high definition photographs and gear sensor data developed by Marine 
Instruments S.A. This system is an updated version of the first EE, which was adapted to the 
actual monitoring necessities of the tropical tuna purse seine fleet. 



141 
 

The overall objective of this study was to test the use of EE Plus on tropical tuna purse 
seiners, and determine its effectiveness to reliably document fishing effort, set-type, catch 
by set, including bycatch –such as sharks, rays, billfishes and turtles– and to verify 
implementation of the "best practices", understood as the correct handling of the bycatch 
and the utilization of non-entangling FADs (Fishing Aggregation Devices). To achieve these 
objectives, EE Plus and an experienced observer were deployed simultaneously on a 
complete fishing trip for later comparison of the collected data. The pilot study was 
conducted on F/V Egalabur, a 91 meter length overall vessel that operates in the Atlantic 
Ocean. It was a known challenge to conduct the project with the minimum number of 
cameras that this size vessel should install in order to cover all the required areas on board 
and fishing activities: 2 on main deck, 1 on fore deck and 2 wells deck (conveyor belt). EE 
Plus system can support up to seven cameras. 

Overall results showed that EE Plus is a valid tool to monitor most of the data needs without 
significant differences compared to human observers. A closer look revealed that both EE 
Plus and on board observer identified same number of fishing sets, its date, time (shooting, 
rings up, end of the set) and set location. As well as the correct identification of set-type for 
all these fishing events: 35 monitored sets (24 FAD and 9 FSC sets). 

Total retained tuna catch for the complete trip estimated both by EE-Plus and on board 
observer had less than 5% difference (806 vs 840 tones). Furthermore, GLM results 
corroborated that there were good indications that EE and observer data were equally 
reliable methods for estimating total catch per set 

 

Figure 1: The solid line in the figure shows the fitted linear regression and the dashed line 
indicates the expected 1:1 relationship. The 95% confidence intervals of the intercept 
encompass 0, and 1 is enclosed by the 95% confidence intervals of the slope. 

Within the complete trip, only one set had some small tuna quantities discarded. These 
discards were both identified by the EE-PLUS and observer. 
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EE-Plus slightly underestimated total number of sharks. The on board observer registered 
197 sharks, while the EE-Plus data contained records of 178 sharks (90%)  

___________________________________________________________________________ 

The Use Of Commercial And Recreational Vessels As Marine Data Collection Platforms: 
Opportunities, Constraints And Solutions 

Amos Barkai 

OLRAC SPS 

Introduction 

Roughly 150 000 vessels, from cargo ships to passenger carriers, recreational yachts, 
commercial fishing vessels and oil tankers, roam the world’s oceans every single day. These 
vessels are immersed in all that the seas and oceans have to offer: they observe enormous 
amounts of marine phenomena and experience the full range of environmental conditions, 
including currents, waves and temperatures. The collective data-gathering potential of these 
vessels is as vast as the ocean itself. 

Aim 

The vision is to use “citizen science” for marine observation and make each one of these 
vessels a potential data collection platform, relying predominantly on localised observation 
data collected on a ground-roots level from several individual sources. The technology 
developed to facilitate the data-gathering function will manage the entire process, from 
input to storage, management and analysis, all through a user interface intuitive to 
technology laymen. This will allow any type of vessel to become a sophisticated data 
collection platform with the use of a simple entry-level computer or mobile device. GPS 
connectivity will be an added benefit as will the keen eye of the individual/s on board, with 
or without the assistance of binoculars. 

Method 

The author and his team of programmers and marine scientists have developed a generic, 
simple to use, yet very sophisticated electronic logbook (eLog) software technology called 
the Olrac eLog. The Olrac eLog has the capacity to collect and report virtually any 
observational data while at sea. The Olrac eLog solution comprises two components, viz., (i) 
a vessel unit known as the Olrac Dynamic Data Logger (OlracDDL); and (ii) a web-based 
shore server called the Olrac Dynamic Data Manager (OlracDDM), which has the capacity to 
store and manage data from any number of vessels on one integrated platform. Presently, 
the Olrac eLog is widely used in the commercial fishing sector. However, given that only 
about 13 % of vessels at sea at any given time are fishing vessels, the Olrac eLog solution is 
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now extending its scope into other marine sectors. 

 

The main focus of the Olrac eLog solution developed by the author and his team is the 
collection of data “on the go” in the marine environment with a strong emphasis on the 
spatial and temporal dynamic of the observed information. As such, Olrac is able to capture 
any type of data in any form and format. This includes GPS data, numeric and alphanumeric 
fields, images, videos, tables and free text. The main power of the Olrac eLog solution lies in 
its ability to ensure that all data are collected in a precise and uniform manner, where data 
is entered using predefined lookup tables, digital maps or a catalogue of explanatory 
images. When possible, data and reports can be sent out in real-time using predefined 
common XML Schema Definition (XSD) via the vessel’s on-board SatCom or other 
communication equipment. However, data and reports can also be saved and sent at a later 
stage once the observer computer/tablet is within Wi-Fi or cellular network range.   

This approach makes it possible to merge observations from many vessels into one common 
and unified platform. The Olrac eLog solution and vision have the capacity to transform 
hundreds of thousands of commercial and recreational vessels into “professional observers” 
of the sea without the need for any scientific or technical skills and with minimum training. 
The objective is for these data, once stored on a common platform, to be accessible to 
global users for commercial, scientific or environmental purposes, but without the intention 
of promoting a specific subjective agenda, be it ideological, commercial or political. The 
present plan is for the Olrac Observer version to be freely available for download on the 
internet; the associated cost recovery business model is yet to be developed. 

Results 

The Olrac Observer unit is a specialised version of the Olrac eLog solution that allows users 
to record 512 species of marine life (seabirds n=359, dolphins and porpoises n=38, seals 
n=36, sharks n=28, whales n=15, rays n=12, jellyfish n=12, turtles n=7, other n=5), as well as 
91 anthropogenic observations ranging from ghost fishing and oil slicks to floating debris 
and other vessels. The Olrac Observer not only collects data about the type of observation, 
but also spatio-temporal information such as the position and the spread of the observation 
around the vessel. 
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This technology allows any sea-going person to record and store their observation in real-
time and with great ease. Each observation is awarded with credibility from their peers on 
the Olrac Observer network who verify the accuracy and significance of the record. The 
observations can be accessed by eligible users from a central web-server in either raw or 
summarised form. 

Conclusion 

With the strong societal drive towards citizen sciences, the author anticipates that the Olrac 
Observer will be a fun, engaging, intuitive and integral part of future marine monitoring. 
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Figure 2: the GLM 95% confidence intervals of the intercept encompass 0, and 1 is enclosed 
by the 95% confidence intervals of the slope. 

As a whole bycatch estimates on rays, billfishes and turtles presented results within 
expected margins and no significant differences between on board observer’s data and EE 
Plus were encounter. 

FAD and Best Practices monitoring and compliance verification were two new tasks assigned 
to EE Plus and the performance also shared the same level of expected results as previously 
mentioned. The success rate for fishing sets on FAD and number of FADs deployed was 
100%. Meanwhile the FAD visits were underestimated by EE Plus it was always when the 
vessel did not get near to the FAD and it was out of camera view. 

Minor differences on no conformity numbers during released bycatch no compliance actions 
might have been related to criteria differences between on board observer and EE Plus 
rather than the lack of images to monitor these activities. 

Finally and based on this experience, the authors defined the electronic monitoring 
"minimum required standards" for the tropical tuna purse seine fleet before operational 
certification on a per vessel basis. 

___________________________________________________________________________ 

 

Open Discussion Session 

 

Andrew France, Ministry for Primary Industries, New Zealand  

Q - Do the tablets used by observers to collect data need to have a clear path to the sky to 
transmit data/get GPS data/etc.? 
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A. David Mathieu- The tablet can be plugged into an external antenna on the vessel if 
needed. The tablet working wirelessly or needing a clear view of the sky depends on the size 
of the vessel and what material it is made from. There have been no transmission issues so 
far and the tablets have been used for military applications. 

Q - How do the tablets handle saltwater and corrosion?  

A. Davie Mathieu- The tablet hasn’t been tested at sea yet 

IPC/IATTC/ITTC 

Q - Do EM pictures from conveyor belts provide good enough pictures for catch 
composition? 

A. Inigo Krug- You can’t see which species it is when it is on the conveyor belt. They 
have asked fishermen to hold the fish up for the camera to see but the fishermen don’t 
want to do it. They don’t like doing that because they like to say they are catching smaller 
fish when really they are going for big ones and they don’t want the cameras to catch them 
doing that. The cameras are limited to telling you the type of fishing activity. If an observer 
can’t go on board, then it is better to have the cameras to get some data instead of no data. 
They are intended to subsidize observer coverage. 

Q - Can you infer the type of set based on the tracking system (Electronic Eye Plus) you use? 

A. Inigo Krug- the track guides you with a dot every 10 seconds. You can see all 
positions of the vessel when it is moving slower than 4kts. You can see when they 
are setting vs drifting based on how far apart the dots are.  

Q - When using the tracking system (Electronic Eye Plus) and a human observer, is that like 
having two observers at once? 

A. Inigo Krug- No because you need an observer on board who can cooperate with the 
vendors. You also want someone experienced onboard to document what is actually 
happening. A specific question or doubt can be answered by an observer who was there to 
see what was happening. We don’t plan to deploy with both every time, this is just a pilot 
study so far. The tracking system isn’t a substitute for observers it is more of a compliment 
to having an observer onboard already. If they don’t want an observer we can ask if they will 
at least take the tracking system so we can collect at least some data. 

Matthew Kemp, US North Pacific Observer 

Q - Have you drop tested the rugged tablets? I’m concerned about the exposed antenna 
that folds out. 

A. David Mathieu- The antenna is flexible and will swing down if dropped. We have 
tested it on a 3ft/1m drop and it was fine.  

Alfred “Bubba” Cook, World Wide Fund for Nature (WWF) 

Q - How easy is it to transport the Reach communication device/rugged tablet on a plane? 
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A. Bryan Belay- There are no problems on planes so far. The lithium battery is 
enclosed. You do need to keep it in a carry on instead of putting it in checked luggage. The 
only issues they’ve had with the tablet are keeping it charged. It’s not a replacement for a 
PLB, which has a 10 year battery. Battery life depends on how often the observer uses them 
and that different depending on how often an observer talks to their family etc. 

A. David Mathieu- I flew fine with my rugged tablet yesterday, I put it in my 
carry on instead of my checked bag. 

Melanie Rickett, US North Pacific Observer Program 

Q - What control do you have with the confidentiality of information sent on the Reach 
device?  Does the device show the vessel’s location if the observer posts something on 
Facebook? The vessel’s fishing location information is supposed to be confidential. 

A. Bryan Belay- There are protocols in place to keep confidentiality and we are 
developing specific protocols as we test them out. We have only tested them over the past 
year. I see everything they post to Facebook/text messages and I let them know that I can 
have access to read them at any time. I don’t go out of my way to read all their personal 
messages, but they know that I do see them come up on my device. The Reach device 
doesn’t connect GPS to social media sites like Facebook, so no vessel positions will be seen. 
They are told not to post pictures of any transshipment activity/fishing related activity. They 
are only allowed to post pictures such as sunsets. If the observer uses their device a lot and 
it becomes costly, then some of the money used to pay for it comes out of their paycheck. 
(If they use if for a lot of family/friends contact. If they use it a lot for work related purposes 
it is covered by the Provider Company). 

Amy Martins- US Northeast Observer Program 

General Comment - The camera on the Toughpad used in our program was found to be a 
low quality camera. We fixed this problem by issuing observers a separate digital camera 
that they use to take pictures that they then upload from the camera to the tablet. We are 
working on voice technology and soon we will be using a program that allows the electronic 
Marel scale to record weights directly on the tablet. 

Amanda Barney- Ecotrust Canada 

Q - What are the qualifications/training programs for someone who is reviewing the EM 
videos at the Pacific States Marine Fisheries Commission? Who is funding the training for 
the video reviewers? 

A. Courtney Donovan- There are four videos reviewers at the PSMFC and they are all 
former observers. The training includes passing a video test. The funding for training 
is an in house cost. 

Emma Fowler- US Northeast Observer Program 

General Comment - One of my friends bought herself one of the Reach devices. She loves it, 
not just because it helps with safety, but also because it is an outlet to vent and feel 
connected to other observers. She wants one and supports that idea. 
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Eric Brasseur- US West Coast Groundfish Observer 

Q - How confidential are the personal messages sent over the Reach device? Are the rugged 
tablets tested with gloves and salt water? 

A. Brian Belay- I can see all the personal messages they send, I don’t read them but 
they all know he can see everything sent.  

A. David Mathieu- We haven’t tested them at sea yet. We know that the observers will 
be careful with equipment like this where as the fishermen themselves most likely will not 
be.  

Indonesian Program 

Q - We still use paper data in our program. Does electronic data synchronize with paper 
data? 

A. David Mathieu- We can alter the software to the specific observer program’s needs. 
You can either keep the data in an electronic database or you can save it as a PDF 
and print it out each day and send the papers in when you come back to port. 

Scott Kauffman-  

General Comment- If you go to www.eminformation.com , you can sign up for general email 
updates about EM. It’s a good place to build a network of EM and ER. EM is a good way to 
help reduce operating costs for fishermen because the price is a threat to small boat’s 
survival. 

Amy Martins- US Northeast Observer Program 

General Comment- We have looked into getting the Reach devices for our observers. We 
need a specific communication plan in place before the government will allow us to use it. 
We are testing it with a few observers but still need to come up with a policy concerning 
social media. Our observers will most likely be getting the Reach devices soon. 

George- Pacific Island Regional Observer Program 

General Comment- We need to review data management plans. It is easy to collect a lot of 
information with EM and ER but we need to decide what is data and what is not. For 
example, pictures of certain fish are required but other fish are not. In his program, they 
have a large number of tuna pictures because they are required to be taken, but now they 
can’t delete them because its data. 

Suzanne Bryan - Northeast Fisheries Observer Program 

Q- What is the practicality of a touch screen with gloves and fish slime? 

A. David Mathieu- You can use the keyboard to take notes, but we understand 
it is busy on deck and we want you to get all the important data you need. 
Observers will need to think differently and alter their data collection style if 
they start using the tablets on deck. Paper note taking and tablet note taking 
are very different and it’s something they have to adapt to. 
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Joshua Lee- NOAA Pacific Islands Region Observer Program 

Q -How well does a wet tablet screen work?  My phone gets very sensitive when wet. 

A. David Mathieu- In 3 out of 4 cases the tablet worked fine with a wet screen. 
We wiped one down with a wet sponge and it worked fine. You can see him 
at his table for more feedback. 

Karl Staisch - Western Central Pacific Commission 

Q -The issue is not that they don’t want EM, they just feel like their privacy will be invaded 
with cameras onboard.  Do you have a response to that? 

A. Courtney Donovan- Usually they turn around so you can’t see if they are 
using the bathroom on deck. 

A - Inigo Krug- There are always blind spots even with cameras. The crews don’t like 
working in a new place on deck. They will have to adapt and find a new spot to use the 
bucket if the camera is pointing right at their old spot. 

A - Bryan Belay- Once the cameras are on board a boat (even small boats), they quickly 
learn where the blind spots are. When installing EM equipment, I like to show them the 
view from the camera so they can see the blind spots so they know where they can find 
some privacy. The installer helps them overcome some of these concerns. 

___________________________________________________________________________ 

 

Poster Presentations – Extended Abstracts 

 

Electronic Monitoring to support transparency and Efficient Management for Long-term 
sustainable fishing 

Legorburu, G.1, de la Cal, J 2 

1Digital Observer Services (DOS), Spain 

2Satlink, Spain 

In the last years, the accuracy and veracity of the data used for fishing management 
worldwide has been widely discussed. As previously mentioned from other sources 
(McElderry, 2008; Dunn and Knuckey, 2013; Monteagudo, 2014) Electronic Monitoring (EM) 
is the latest method to obtain reliable fisheries information across the extensive range of 
vessels operating the oceans. As the technology moves forward, management measures 
adapt, consumer demands change and access to fisheries increases, the extent of recorded 
information will increase in such way that data reviewing procedures and software need to 
progress accordingly.  
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Currently different fishing administrations, RFMOs and organizations are setting standards 
for the implementation of EM systems for fishing data achievement (Restrepo, 2012). In 
2013 Satlink developed an on-board video recording equipment with remote access to real 
time information and capability to record fishing activity for later analysis. This system has 
evolved into the SeaTube EM system which is a fully operational electronic observer system 
thanks to the development of the Satlink View Manager (SVM) software. 

 

As Restrepo says “Electronic monitoring is much more than CCTV cameras”. Efficient 
management of data requires the proper tools and resources including both technological 
and human resources. SeaTube/DOS EM system offers both of these with a state of the art 
on-board information recording system and post processing software, upon which certified 
protocols, training and expertize of the analysts behind the screens are applied.  

Following regular updates, improvements in the analysis of trip data and considerations of 
client requirements, the SeaTube/DOS EM system has now an extensive range of fishing trip 
data liable which has been compared with on-board observers’ data, as well as Electronic 
Logbooks from E-Reporting. These comparisons demonstrated that SeaTube/DOS EM 
system fulfils ISSF PVR requirements for EM in tuna purse seiner fishery and also AZTI 
requirements for effective verification of the application of fishing good practice with 
regards to bycatch handling and FAD management. Furthermore, the EMS is also capable of 
providing assurances to fishery suppliers concerning the traceability of the fish products 
sourced, for example in instances of sourcing FAD free or Dolphin safe tuna.  

Our findings show that the EMS estimates a greater quantity than that recorded by onboard 
observers. The ability for the EMS to repeatedly view activities, as well as events occurring 
at two different locations on the boat at the same time, for example below and above deck 
during tuna brailing, allow a more robust estimation of total catch, bycatch discards and 
species composition. EM also detects more FAD related activities than those reported by 
onboard sources. Furthermore, EMS is able to achieve similar results at the cost of far less 
time, while also not exposing human observers to potentially dangerous situations. As such 
the EM system can be considered an excellent cost effective solution to increase observer 
coverage and minimize analysis effort. In addition to monitoring compliance, the system can 
record and report scientific data such as tuna species and size composition, bycatch and 
discard composition, SSI detection and FAD activity, all of which have been tested against 
onboard observer and electronic reporting to generate the results shown in the poster.  

SeaTube EMS, it is not designed to replace currently observer programs in place. The EMS 
needs inputs from the onboard observers’ expertize. However, EMS can complement 
existing observer programs either by providing increased coverage, or working with 
observers on the same boat to permit observers to carry out more technically specific duties 
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such as tagging and sampling. EMS increases transparency and confidence, minimizes 
training and deployment costs, and the resulting increased observer coverage across the 
fleet contributes a large range of fisheries activity data.  

In conclusion, SeaTube EMS is an innovative tool by which fishing effort and catch 
information can be obtained, and compliance of management measures and voluntary 
schemes can be determined. All of this service is provided across a high percentage of the 
fleet with a corresponding reduced effort and cost in human resources. As extensive studies 
have shown, SeaTube EMS can provide transparency and assures accurate data collection. 
EMS can also complement at sea observers’ skills and experience will enforce fishery 
monitoring and scientific data reporting quality.  

___________________________________________________________________________ 

 

Electronic Data Collection Application for Dockside Observers 

Kevin Romanin 

Archipelago Marine Research. 

Before the introduction of the 1Fish 2Fish app, dockside observers tasked with logging and 
verifying commercial fisheries catch unloaded at the dock had to record all landing data 
onto water-resistant paper notebooks and tally forms.  

All calculations were performed manually on paper, often in adverse weather, with skippers 
standing by, impatient to get their data (they paid by the hour so wanted observers to 
complete their calculations as quickly as possible); however, these calculations could be 
time consuming, and any errors could have negative impacts on the vessels. 

The 1Fish 2Fish team came together to help make dockside observers’ lives easier, and to 
meet the fishers’ needs in a timely manner. Archipelago’s project team (including scientists, 
managers, programmers and data collectors) developed the 1Fish 2Fish app to simplify data 
collection, increase data integrity, and streamline data delivery. (This team has ensured the 
successful data capture of over 7,500 offload events over the last 4+ years in British 
Columbia's busiest fishing ports.) Designed to operate on the Android operating system, the 
app would also support opportunities for further development. The goal was to create a 
tool that was user-friendly for non-technical users, time saving at the dock and in the office, 
and able to automate the numerous manual calculations involved.   

Using 1Fish 2Fish, dockside observers can easily log landing data as fast as the catch can be 
offloaded. 1Fish 2Fish simplifies the data entry process by guiding the user through five easy 
screens:  

x The Info screen receives offload information, including: hail numbers, fishery type, 
vessel name, location and date. It also includes space to add comments and 
reference any associated documents (for example, occurrence reports, or special 
permits).  
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x The Time screen receives hourly time estimates and travel details for all staff at the 
offload (including observers, taggers, and piece counters). This screen automatically 
calculates billable time to the vessel and displays the total cost at the end of the 
offload. 

x The Tally screen receives all catch information. For groundfish, catch is separated by 
the species, state, form, buyer, and quota categories. Depending on species and 
fishery requirements, this screen may also prompt for additional details such as size 
grades or percentage splitting of blended species. This screen can also receive tote 
and truck numbers associated with the catch to help when reporting on truck totals 
(to assist buyers and offloaders).  

x The fourth screen is determined by the fishery type specified in the Info screen 
(because data collection requirements differ for each fishery type); for example, with 
a multiple license groundfish hook and line trip, this prompts for quota allocations 
between the two licenses, the halibut tag numbers used, and the logbook page 
numbers collected.  

x The Report screen summarizes the data entered to assist with reporting during and 
at the end of the offload process. This screen can display offload progress, species 
conversion weights, average weights per species, and final quota numbers for use on 
the validation record.  

1Fish 2Fish includes real-time data quality measures to catch outliers and ensure that the 
data is complete. The app triggers an alert for any unlikely values that have been entered, 
and displays a final checklist of any errors for review before the data is submitted. By 
ensuring the integrity of the data within the app, 1Fish 2Fish ensures that the data 
submitted is of the highest quality, requiring far less time and effort to verify in the office.  

Before 1Fish 2Fish, finished data forms were taken to port offices where they were faxed to 
the main office for processing and manual data entry. Now the data is transmitted 
wirelessly, direct from the tablet, using one of three methods: 

x Direct upload to the Archipelago data hub (eliminating the data entry step in the 
office).  

x Transfer to a dedicated server (where it can be downloaded by other observers for 
multiple part offloads, or by office staff to help troubleshoot any errors).  

x Email; for example, fish buyers who had previously relied upon the triplicate paper 
dock tallies can now receive offload summary reports from 1Fish 2Fish by email. 

Having a tablet at the dock enables Archipelago to take advantage of other mobile 
applications to further enhance the dockside observers’ tasks. With Dropbox, all users can 
access the procedures documents and fisheries regulations that they are required to carry 
without having to bring paper copies with them. Dropbox also allows for instant sharing of 
updates across the coast to make sure all observers have the most current versions of 
documents without having to do mail-outs. The camera allows for photos to be shared with 
the office for assistance with species ID questions or any regulation issues that might need 
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to be documented. Security applications keep the data secure and if a tablet is suspected 
lost or stolen, it can be traced using GPS and remotely wiped by the administrator.  

In the office 1Fish 2Fish has saved many hours by sending the data directly to the data hub 
instead of manual data entry. The time previously spent tracking missing pages due to fax 
connections or filing errors has also been eliminated. With data going digital, Archipelago 
has also saved over 25,000 sheets of paper per year since 1Fish 2Fish was launched.  

1Fish 2Fish is a valuable tool with the capacity to organize and collect data, perform 
calculations, support real-time data quality checks, provide instant reporting, and simplify 
data transfer. Thanks to the innovations that have saved many hours and resources, 1Fish 
2Fish has become an integral part of Archipelago’s groundfish dockside monitoring 
programs. 

___________________________________________________________________________ 

 

Tips for Transitioning from Paper Forms to in-the-Field Electronic Recording 

Eric Soderlund 

International Pacific Halibut Commission, Seattle, WA  

Introduction 

The International Pacific Halibut Commission (IPHC) conducts an annual stock assessment 
survey comprising over 1200 sampling locations ranging from the southern Oregon border 
northward through the Bering Sea and along the Aleutian chain. It is one of the largest 
annual fisheries surveys in the world, generating a huge amount of data recorded on a suite 
of paper forms. The three-month-long survey is completed at the end of August and the 
data from the survey are used for the current year’s stock assessment released at the end of 
November. The time needed for data entry, verifying, and editing data after collection 
makes for very tight deadlines for the stock assessment.  

To minimize the time between collecting data in the field and providing those data, cleaned 
and verified, to the stock assessment team, we developed an electronic data recording 
system.  The summer of 2016 marked the successful pilot deployment of EaSea (Entry at 
Sea, pronounced ‘easy’), a Windows tablet-based data collection and reporting tool. 

While every project is different, the processes and techniques we employed can be applied 
to the design and development of any electronic data recording tool.  

Planning  

Defining the project scope is the fundamental first step to creating a system that meets 
objectives and is an improvement on the system currently in use. The project scope includes 
timelines, budgets, goals, and deliverables. It includes technical and functional 
specifications, describing in detail exactly what the system does, that guide the software 
development, inform equipment purchase decisions, and establish data security and 
safeguarding standards. Expect the functional spec to be updated with additional details as 
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the project progresses. Consider the skillset of the in-house team and determine in what 
areas help from outside experts will be needed. By listing and describing everything that can 
be recorded on paper forms, the flexibility, reliability, and power of paper as a data 
recording medium will become apparent, making the time ripe for reevaluating  the 
anticipated gains made by transitioning to electronic recording.  

It is easy to be attracted to flashy new technology. Be sure that functional specs satisfy the 
demands of the end product, rather than the abilities of available technology. For example, 
at the IPHC, we were intrigued by electronic fish measuring boards that ease the processing 
of high numbers of fish samples; however, on our longline surveys speeding up 
measurement is not a process bottleneck and the cost of an electronic fish measuring board 
would not be worth the benefit gained. 

Development and Design 

The team’s technical skillset will determine how much can be developed in house.  For 
IPHC’s EaSea project, the backend was created by an in-house programmer, with the help of 
a subcontractor who was hired to handle cloud service integration for uploads, downloads, 
and updates.  

The user-interface for EaSea was designed by a small team with experience collecting the 
same data on the same type of boats. Because IPHC contracts commercial fishing vessels to 
conduct the survey, opportunities to provide technical support are limited to infrequent 
emails and satellite phone calls. This places extra importance on the intuitiveness of the 
software and ability of a novice user to navigate all the features with limited practice, 
training, or support. We believed that to a large extent the success of the software in the 
field relied on it having excellent usability. Therefore we followed user-centered design 
methods, in which all stages of the development and design process prioritize the needs, 
wants, instincts, and limitations of the user. These practices help create a system that 
behaves how the user expects it to behave for the task at hand. For more details on how to 
design for usability, the U.S. government’s DigitalGov (www.digitalgov.gov) has resources, 
such as their Usability Starter Kit, available for free download.    

Testing  

Results from tests for functionality and usability guide the iterative development process; 
plan for multiple rounds of testing. Tests should be guided by a detailed test plan that 
includes test goals, specific tasks to test, and guidelines for reporting results and tracking 
issues. Functional tests investigate whether the system is doing exactly what it is expected 
to do and that the data are stored correctly. Functional testing, including bug testing, can 
usually be done by people working independently who do not have experience in the field.  
Usability tests determine whether users can easily make the software do what it needs to 
do to complete a task, and whether there is a better way to approach that task. For us, the 
most informative usability test was think-aloud testing in which participants verbalize every 
intent, action, and thought as they attempt to complete test tasks.  Think aloud usability 
tests require a team, made up of a facilitator to work with the participant and observers to 
record results. Since there was often disagreement between what programmer and the 
design team think will work in the field, we used think aloud tests to settle those 
discussions. 
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Issue-tracking software proved very beneficial. Any issues noticed during testing, as well as 
ideas for modifications and new features, were categorized, prioritized, and recorded with 
issue-tracking software. At weekly meetings, the bulk of the time was spent reviewing and 
finding solutions to these issues discovered during testing.        

2016 Pilot Deployment 

Survey data were recorded using EaSea on three different tablets that were on six different 
boats and used by eight field biologists, for a total of 58 fishing days, 289 sets worth of data, 
and 22,967 halibut biological records (plus associated effort, bycatch, and environmental 
data). Despite a few system crashes, no data were lost thanks to data safeguarding 
protocols that maintain real-time duplicate data files on separate drives, as well as copy the 
dataset to a removable storage device after each fishing event.  

Because we recognized that learning how to do their job in a new way and how to use and 
troubleshoot a new device would add significantly to the field biologists’ workload, we felt it 
was important to highlight ways that using the tablet would make their field work easier and 
more efficient. In the first two weeks of the pilot deployment, a few problems surfaced that 
were not noticed during testing.  However, the field biologists provided such highly-detailed 
descriptions of the problem that the programmer was able to create fixes that were 
available for download at their next port visit.  Halfway through the pilot deployment, the 
biologists were requesting never to return to paper-based collection.  EaSea met both 
requirements for function and usability: no data were lost or corrupted and the biologists 
were able to operate and troubleshoot with minimal help from headquarters. 

Future Plans 

Thanks to the success in 2016, IPHC plans to collect all survey data electronically in 2017. 
The first version was designed only to record what had been previously recorded on paper, 
and in 2017 we do not plan to add any additional features. However, plans are already 
forming potentially to integrate the tablet system with cameras, hydrophones, GPS, scales, 
and other devices for future research projects. 

___________________________________________________________________________ 

 

Back Deck Tech: Technology enhanced data collection in the West Coast Observer 
Program 

Jason Eibner 

Northwest Fisheries Science Center, Newport Oregon, USA 

In the midst of program growth and expansion the West Coast Groundfish Observer 
Program (WCGOP) remains dedicated to producing the most accurate and timely fishing 
information/ analyses possible to inform industry and regulatory entities alike.  Recent 
WCGOP projects incorporate new technology toward more accurate and efficient data 
collection/ processing to decrease data turnaround time.  Highlighted below are two such 
projects, the WCGOP Digital Data project, and the WCGOP Observer Program Technology 
Enhanced Collection System (OPTECS) project.   
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Digital Data Project 

Prior to 2015 WCGOP policy required observers to complete database entry within three 
days of returning from a trip, and their data forms were shipped to staff at the nearest field 
office on a monthly basis.  The data review process could begin upon receipt of the forms, 
and data finalization would typically take 4-5 weeks from the time that the vessel delivered 
catch.  The inception of Individual Fishing Quotas (IFQ) in 2011 for the commercial fleet 
required faster data finalization time to ensure accurate and timely deduction from an 
individual’s quota.   

The Digital Data Project was created in an attempt to speed up data finalization by reducing 
the time it takes to receive data forms and begin the review process.  We investigated the 
potential of having observers scan completed data forms to create a portable document 
format (PDF) file that is uploaded securely into the WCGOP database, along with their hand 
entered data.  Once the scans are uploaded they can be accessed by WCGOP staff coast 
wide to begin the data review process.  The scans can be flagged for errors and uploaded to 
the database for the observer to access and complete the corresponding edits to the paper 
forms.  The resulting benefits include savings of both time and the cost of shipping data 
back and forth, and ultimately, faster catch reporting and deduction to the individual’s 
quota.  

In Jan. 2015 the Digital Data project was implemented coast wide and all WCGOP observers 
began using portable hand-held scanners to create PDFs of their data forms for upload to 
the database.  Currently, three days after a vessel delivers their catch the observer is 
required to have data PDF’s uploaded into the program database and transmitted along 
with their database entries for immediate dissemination to staff.  As anticipated, uploading 
of data PDF’s has enable the review process to start weeks earlier than in previous years, 
and now an individual’s quota is debited, on average, 5 days from when they delivered the 
catch.  Moreover, the data PDF’s have proven useful when monitoring the progress of new, 
remote, or poorly performing observers by allowing staff to catch errors early, before they 
are committed over multiple fishing trips. 

Observer Program Technology Enhanced Collection System (OPTECS) project 

The WCGOP OPTECS project is currently developing a pilot electronic back deck data 
collection system using rugged tablets synced with various components that will replace 
paper forms.  The aim is to provide near real-time reporting of discard data for IFQ Vessel 
Accounting System (VAS) quota debiting, while increasing the accuracy and efficiency of the 
data collection process through data finalization.    

Development of this system builds upon and collaborates with existing systems used by 
various research surveys within the NWFSC, (i.e., West Coast Groundfish Bottom Trawl 
Survey, Hook and Line Survey, and Acoustic Survey).  These surveys have succeeded by using 
a rugged computer device integrated with a customized user interface (UI) application that 
allows communication with various data collection components (e.g., motion compensated 
digital scale, electronic length board, GPS, and barcode scanner) for automated or manual 
data entry into the device.  This model serves as a springboard for creating a similar system, 
customized for WCGOP to use across a variety of fisheries and gear types employed along 
the US West Coast.  The main components of the OPTECS will be a rugged tablet equipped 
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with a custom UI application, camera, barcode reader, and GPS paired with a Marel M1100 
motion compensated digital scale.    

The ultimate goal is to have WCGOP observers step off a vessel with electronically logged 
data, having passed rigorous automated error checks (already developed in 2014), that is 
ready for immediate upload into the secure WCGOP database, triggering progression to the 
VAS for quota management.  A successful system would permit updated IFQ numbers to be 
available in the VAS within 24 hours.  Moreover, data transcription and database entry will 
be eliminated, only the initial data entry into the tablet is necessary, and this makes the 
data collection and submission process more accurate and efficient.  The data review 
process will also be simplified.  Most data checks will be automatic, and there will no longer 
be a need to compare database entries to data forms, a tedious and time consuming effort.  
The OPTECS will also have the ability to add/ subtract data collection components and 
modules for customization and use over a variety of fisheries and gear types, as well as, 
adapt to the changing data needs of fishery managers, scientists, and industry members 
over time.  Further benefits to going paperless include; cost savings estimated at ~$18,000/ 
year for printed plastic Duracopy forms, an additional ~$12,000/ year for shipping data 
forms from observer to staff throughout the QA/QC process, and environmental benefits 
from disuse of plastic forms.  

The OPTECS project is currently in the later stages of UI application development and 
testing.  Field tests with tablets and the integrated UI application are expected to begin in 
the fall/winter of 2016 and continue into 2017.   

___________________________________________________________________________ 

Enhanced Technology In Use Within The United States Commercial Pelagic Longline 
Fisheries 

Matthew Walia 

NOAA Fisheries 

The Atlantic bluefin tuna, Thunnus thynnus, is an economically-important and highly 
targeted species worldwide and is currently listed as a species of concern by the United 
States National Oceanic and Atmospheric Administration’s National Marine Fisheries Service 
(NOAA Fisheries) (NMFS, 2011).  Pelagic longlining, in its most basic form and use, can be 
dated back to Japan during the 7th century (Yamaguchi, 1989).  Currently in the United 
States, the commercial pelagic longline fleet has been monitored by the Pelagic Observer 
Program (POP), which collects and records a variety of environmental, effort, and biological 
data ranging from reproductive tissue, otoliths, muscle samples, liver sample, skin and 
dorsal spines. The wide range of data and samples collected by the POP are essential to 
understanding the life history of the Atlantic bluefin tuna, contributing to key understanding 
of the stock. POP data have been used to validate spawning areas encountered by the 
longline fishing fleet (Knapp, Jessica M., et al., 2014) as well as contributing to management 
decisions. The United States has long recognized the economic importance of the pelagic 
longline fishery and has sought to protect the resource through regulation and management 
decisions, highlighted in table 1. Since January 1, 2015, newly enacted regulations placed 
added technology on the United States commercial pelagic longline fleet to augment 
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observer coverage, including enhanced Vessel Monitoring Systems (VMS) [79 FR 71606, Dec. 
2, 2014; 80 FR 73146, Nov. 24, 2015] and electronic monitoring (EM) [79 FR 71588, Dec. 2, 
2014] using video cameras. These innovations are part of the Individual Bluefin Quota (IBQ) 
Program and have added to the quality and robustness of data collected by the POP. NOAA 
Fisheries Office of Law Enforcement (NOAA OLE) plays an integral part in monitoring this 
technology, ultimately aiding in accomplishing management goals regarding the bluefin 
tuna. An overview of the implementation of and compliance for long-term regulations in 
this fishery will be presented, highlighting cooperation between multiple NOAA offices and 
the fishing industry.  Observer interactions with bluefin tuna from the POP Program are 
compared to the VMS and EM data, highlighting the enhanced data obtained; from January 
2015-June 30, 2016.  

Historically; self-submitted logbooks, in addition to POP data and dealer landings, were the 
main sources of catch information on bluefin tuna. Logbooks submissions to NOAA are, at 
times, delayed and lack detailed catch information i.e. size and specific location. Observer 
coverage has historically been 8% coverage of the fleet fishing effort, by area and quarter 
for the year (Keene, Kenneth K.; et al. 2007).  Higher observer coverage levels are mainly 
limited by cost and staffing concerns. To augment the gap in coverage, EM and VMS have 
been utilized to capture the entire fleet effort in regards to the bycatch of bluefin tuna, as 
part of the IBQ Program. The Highly Migratory Species (HMS) pelagic fishing fleet sends a 
daily bluefin set report through their VMS, reporting the date, set number, number of 
hooks, location, size and disposition of any bluefin tuna encountered. Compliance of proper 
forms submitted vs fishing effort is monitored by NOAA OLE. Since 2015, there have been 
8,177 bluefin set reports submitted, with 553 encountering a bluefin tuna. Compliance 
outreach and enforcement from NOAA OLE has resulted in an increase of submitted VMS 
reports (Figure 1). Size classes of tuna encountered from VMS and POP data were 
categorized into four main disposition designations; undersize/released alive, 
undersize/dead, legal/released alive and legal/landed. Numbers and disposition can be seen 
in figure 2. The VMS data encompasses effort of the whole fleet, while POP levels represent 
a percentage of effort, by area. The numbers and disposition of bluefin tuna captured 
through EM data were not able to be included at this time due to data processing 
constraints. Camera footage is recorded for every haulback in order to capture images of 
bycatch boatside and on the deck of the vessel. Data compilation is in its initial phase and 
sub-sets of camera data are audited, using VMS, POP and dealer records to match bluefin 
encountered. However, since the EM program has been in effect, over 1,065 trips from 111 
vessels have been recorded and submitted by the HMS fishing fleet. Using the enhanced 
technology of the VMS and EM data, bycatch data are looked at in the IBQ program, 
ultimately deciding on the correct number of bluefin tuna shares allocated per vessel. A 
HMS vessel is allowed to conduct fishing when their quota is positive and must rectify any 
deficits before departing again. The combination of technology used and monitored by 
NOAA OLE and HMS staff have helped capture an accurate and real-time picture of the 
bluefin tuna encountered by the fishing industry. The added coverage on the pelagic 
longline fleet provided by VMS and EM data would not be economically feasible using 
observers alone. Conversely, the data POP observers obtain is irreplaceable and critical to 
assess the health of the fisheries, but the added technology used can serve as a cost-
effective example for other regional fisheries and nations to use, helping monitor, manage, 
and conserve bluefin tuna worldwide. 
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Figure 1: Bluefin tuna interactions reported by VMS, 2015-2016. 

 

Figure 2: Combined bluefin tuna interaction dispositions reported by VMS and POP, 2015-

2016.  

Table 1: Important Management Dates  

Historically, the United States has considered fisheries as an important economic resource. 
The following dates mark events important to the pelagic longline fishery (Keene, 2011):  

1871: President Ulysses S. Grant signs legislation for the Office of Commissioner of Fish and 
Fisheries.  

1903: U.S. Fish Commission becomes The Bureau of Fisheries  

1966: ICAAT is established  

1970: The Bureau of Fisheries becomes NOAA’s National Marine Fisheries Service  

1971: FDA prohibits sale of swordfish with mercury content greater than 0.5 parts per million  

1969: National Environmental Policy Act (NEPA)  

1972: Marine Mammal Protection Act (MMPA)  
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1973: Endangered Species Act (ESA)  

1972: ICCAT’s recommendation to prohibit landings of yellowfin tuna less than 7 pounds is 
passed, thus  

protecting juveniles.  

1974: The first federally mandated (by law) observer program (tuna purse seine) is initiated 
by the  

NMFS Southwest Fisheries Science Center. (Edwards, 1989)  

1976: The Magnuson-Stevens Fishery Conservation and Management Act is signed  

1978: FDA raises maximum allowed mercury content in fish to 1.0 parts per million  

1979: ICCAT’s recommendation to prohibit landings of bigeye tuna less than 7 pounds is 
passed, thus  

protecting juveniles.  

1985: The Atlantic Swordfish Fishery Management Plan (FMP) is implemented, mainly calling 
for  

reductions in harvest of smaller swordfish, continued research and monitoring of the North  

Atlantic swordfish population and minimization of foreign impacts on the fishery.  

1990: ICCAT passes its first recommendation on swordfish, calling for reductions in harvest of  

undersized North Atlantic swordfish; NOAA Fisheries Service follows with a ruling limiting  

harvest of undersized North Atlantic swordfish  

1990: Magnuson-Stevens Act is amended to give the Secretary of Commerce authority to 
manage  

Atlantic tunas; secretarial authority is delegated to NOAA.  

1992: NOAA establishes the Highly Migratory Species (HMS) division to manage Atlantic 
tunas,  

swordfish, sharks, and billfish.  

1996: Sustainable Fisheries Act of 1996  

1999: NOAA Fisheries Service publishes the final Fishery Management Plan (FMP) for 
managing  

Atlantic tunas, swordfish, and sharks.  

1999: ICCAT establishes 10 year plan for rebuilding North Atlantic swordfish stocks.  

2000: Live bait use is prohibited in the Gulf of Mexico.  
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1999/2000/2001/2005/2015: NOAA Fisheries Service implements several large time-and-area 
closures for pelagic longline fishing, to reduce bycatch of Atlantic bluefin tuna,  juvenile 
swordfish and billfish (Desoto Canyon: year-round, starting Nov 2000; Florida East Coast: 
year-round, starting March 2001; Charleston Bump: Feb-April; starting March 2001; 
Northeast Distant Waters Restricted Fishing Area: starting in 2004;  Cape Hatteras Gear 
Restricted Area: Dec-April and Spring Gulf of Mexico Gear Restricted Area: April-May, starting 
in 2015).  

2002 : Stock assessments determine that North Atlantic swordfish stock biomass is 94% of 
levels needed  

for maximum sustainable yield (BMSY)  

2004: Mandatory use of circle hooks; J-hooks banned  

2005: ICCAT repeals minimum size limit of yellowfin tuna, but the NOAA Fisheries Service 
retains its  

27” minimum size limit for fish caught in the U.S.  

2006: Magnuson Stevens Reauthorization Act/ Consolidated Atlantic HMS FMP  

2007: U.S. seeks a temporary suspension of Eastern Atlantic and Mediterranean bluefin tuna 
fishing at  

ICCAT. ICCAT did not adopt the U.S. recommendation.  

2009: North Atlantic swordfish stock is considered fully rebuilt  

2010: The United Nation rejects the proposal to place the bluefin tuna on the Convention on 
International  

Trade in Endangered Species (CITES) list, which was supported by the U.S. 

2015: Creation and implementation of the Individual Bluefin Quota (IBQ) Program; consists of 
allocated quota shares within the HMS pelagic longline fishery, enhanced reporting and 
monitoring measures. 
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Applying Technology Trends To Fisheries Observing And Monitoring: 3D Printing 

David Chandler 

NOAA Fisheries, FOS, United States  

Saltwater Inc., United States 

Rapid digital manufacturing and 3D printing is a growing technology that, like other 
industries, fisheries observing and monitoring could take advantage of. 3D printing has 
never been more accessible than it is today. There are numerous desktop printers that will 
print quality prototypes and working end products right in the comfort of one's home or 
workplace. There are also service providers with industrial grade printers where one can 
send in their designs to be printed. One thing I have noticed about being an observer is the 
use of general tools and equipment in a specialized field. With 3D printing, observer 
programs can adapt to their unique conditions and requirements, designing and creating 
their own custom tools specific to the job at hand, making data collection more efficient and 
accurate. Electronic Monitoring (EM) is becoming increasingly used for applications where it 
is difficult or impossible to place an observer. 3D printing has vast potential with EM 
applications. One could look at each individual vessel or scenario and create whatever they 
would need to get the job done. Camera housings could be made custom to the camera 
being used and attach wherever they are needed on the vessel. Replacement and 
modification can be done in-house and immediately. No waiting for processing, production, 
or shipping. The beauty of 3D printing is one can get what they need when and how they 
need it. Having observed with the North Pacific Groundfish Observer Program (NPGOP) and 
At-Sea Hake Observer Program (A-SHOP), I've seen many ways 3D printing could be 
incorporated. I designed, printed and tested an otolith collection toolkit for my particular 
location and duties. Multi-purpose custom lids for the sampling baskets would be an 
improvement over the ones used now. Material and models can be made to help 
demonstrate concepts during training. These are just a few ideas. Imagine the possibilities 
when applied throughout all observer programs. This presentation will cover the process 
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from design to production and use of 3D printed items for fisheries observing and 
monitoring. The otolith collection toolkit will be showcased as an example. 

Introduction: 

Rapid digital manufacturing and 3D printing is a growing technology that, like other 
industries, fisheries observing and monitoring could take advantage of. 3D printing has 
never been more accessible than it is today with numerous desktop printers and service 
providers available. The process for creating 3D printed objects is universal and can be 
categorized into three main stages: Design, Prototyping, and Use. Using this process, I 
created an otolith collection toolkit designed for the At-Sea Hake Observer Program (A-
SHOP) and North Pacific Groundfish Observer Program (NPGOP) to facilitate otolith and 
other specimen collection. 

Design: 

Computer Aided Drafting (CAD) programs are used to design parts or assemblies. Exact 
specifications can be met for any situation. 

Printing/Prototyping: 

Test prints can be made to verify tolerances or functionality. Once the design is ready a 
prototype or fully functional end product can be made with ease. 

• Hinge tests were made in different material to test movement and rigidity. 

• Vial, knife, pencil and forceps holders were tested for size and fit. 

• Sponge door was tested for structural integrity. 

• Vial block and holder portion was tested hollow vs. solid. 

Use and Improvement 

The otolith collection toolkit did very well for being the first iteration. Overall it performed 
as intended to facilitate and improve otolith and specimen collection. However, there are 
some things that will need improvement. 

• The printed hinges were not thick enough and cracked under use. 

• Latching mechanism was too thin and snapped. 

• Forceps holder is not long enough to accommodate forceps with large angled tips. 

Potential Applications 

• Tools and equipment - Observer programs can adapt to their unique conditions and 
requirements, designing and creating their own custom tools specific to the data 
being collected. 

• Electronic Monitoring (EM) – Each vessel can be looked at individually. Mounts or 
housings can be made to fit specific cameras and locations. 
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• Training – Material and models can be made to help demonstrate concepts. 

Conclusion 

The possible applications of 3D printing throughout all observer programs is vast. Research, 
development and production can all be done in-house. Customization, modification and 
replacement of existing designs can be completed with very little down time. Just return to 
your design, make the changes and print another one. This is the beauty of 3D printing. One 
can get what they need when and how they need it. All of this can be done in the same day. 
As time progresses, rapid digital manufacturing and 3D printing technology will become 
even more accessible and more cost effective. The use of this technology to design and 
create tools and materials for fisheries observing and monitoring can positively affect the 
collection of quality, unbiased data to manage our Earth’s resources. 

___________________________________________________________________________ 

 

Green Sturgeon-Post Release Impacts in California Halibut Trawl Fisheries 

Jason Vestre 

PSMFC 

Goal: To understand green sturgeon post-release impacts, provide further insights on green 
sturgeon movements, and strengthen NMFS and CDFW research collaboration with 
fishermen. 

Project partners: California halibut fishermen, West Coast Groundfish Observer Program 
(WCGOP) , California department of Fish and Wildlife, Researchers from the NMFS 
Northwest and Southwest Fisheries Science Centers. 

Background: 

Green Sturgeon (Acipenser medirostris) are an anadromous fish found in coastal waters 
along the entire eastern Pacific Ocean. Green sturgeon spawn in least three rivers along the 
west coast:  Klamath River, Sacramento River, and Rogue River.  After they enter the ocean, 
they appear to make a northern migration and concentrate in coastal estuaries, particularly 
the Columbia River estuary and coastal Washington estuaries.  

There are two Distinct Population Segments (DPSs) of green sturgeon along the west coast, 
divided by whether their spawning site is north (Northern DPS) or south (Southern DPS) of 
the Eel River in Northern California.". In 2006, the southern DPS (sDPS) of green sturgeon 
was listed as threatened under the Endangered Species Act (ESA). 

The sDPS fish are encountered as bycatch in fisheries along the West Coast, including the 
California halibut bottom trawl fishery. California halibut trawlers are typically small vessels 
making day trips, serving live or fresh markets. The impact to the species is difficult to 
understand given the lack of information on the effects of catch and release on green 
sturgeon in these fisheries.  
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To address this question, this collaborative partnership has implemented a study on the 
post-release survival of green sturgeon incidentally caught in the California halibut fishery. 

Genetic analysis of tissue samples taken by observers when compared to observer data 
shows  that, of vessels covered by WCGOP, the highest concentration of southern DPS green 
sturgeon bycatch is on California Halibut trawl vessels landing near San Francisco Bay. 

Methods: 

Observers put great effort into sampling green sturgeon. Aside from the challenges of 
working on small vessels with limited space and completing their regular catch sampling 
duties, observers must extensively sample each individual fish. This can be difficult and is 
time consuming in the race to return the fish to sea, without further harm.    

As an ESA listed fish, high priority is given by observers in sampling green sturgeon and 
immediately releasing in good condition. They collect fork length, weight, presence/absence 
of scute markings, PIT tags, fish condition, and tissue samples from all sturgeon, as well as 
collecting sex and fin ray samples from dead fish. Additionally, all fish are photographed and 
PIT tagged if not already present. 

Observers insert a PIT tag under a specific scute to all incidentally caught green sturgeon 
unless numbers are overwhelming. In that case they subsample.   

Implementation of Satellite tagging began in 2015 to determine post release mortality and 
gain behavioral insights. 

Incidentally caught green sturgeon are randomly selected and tagged by observers or 
fishermen, when no observer is present, and when tags are available. These satellite tags 
provide temperature, depth, acceleration and location (when at the surface). The tags are 
programmed to pop-off the fish and resurface after a time period and transmit via satellite. 
Efforts are made to retrieve each tag to gain the most complete data. 

Results and Discussion: 

Since 2014 WCGOP observers have PIT tagged more than 200 green sturgeon. Six fish have 
been recaptured to date, but this has been attributed to releasing them while the vessel had 
the net in the water and was fishing; they were recaptured on the very next haul after being 
tagged. 

Observers have deployed at least 72 satellite tags since 2015.  

Data is evaluated and then, using a statistical classification tree method along with the 
locations data, a story is developed for each tag and each fish is assigned survived or 
deceased.  

Problems with retrieving data from the satellite tags, such as poor transmission of data, 
time gaps in data, no or bad locations data, or early release from the fish have made 
interpreting the data a challenge. Recovery of the physical tag helps to get a complete data 
set in a timely manner.  



166 
 

Twenty-eight (28) tags have been recovered to date by the public.  Recovered tags are re-
charged and re-deployed. 

Conclusion:  

Efforts to understand post release impacts on Green Sturgeon are ongoing. WCGOP 
observers will continue to sample and deploy tags while collaborators work towards 
completing data analysis and updating fishermen. 

Observer participation is critical in a project like this and shows just one of the many types 
of research in which observers are an invaluable resource. 

___________________________________________________________________________ 
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Electronic Monitoring As A Compliance Tool In The U.S. West Coast Groundfish Catch 
Share Fishery  

Dave Colpo and Courtney Donovan  

Pacific States Marine Fisheries Commission, OR, United States  

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 applications to allow participating vessels to fish with EM equipment on 
board in lieu of compliance monitors in the 2015-2016 fishing seasons. Based on the success 
of this work NOAA Fisheries expects to publish the final rule for EM use in the fixed gear and 
whiting fleets in the fall of 2016 with regulations in place in 2017.  

This presentation provides more detailed background information including cost and 
methodologies of the EM program. 

___________________________________________________________________________ 
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Affordable real-time satellite data for fishery observer technology: a case study examining 
the development and at-sea testing with the Pacific Islands Regional Observer Program 
(PIROP) eReporting Project.  

Mathieu David  

CLS America, DC, United States  

THORIUM is a satellite data communications solution that provides a fast, reliable, cost 
effective link for onboard fisheries observers to send and receive data using Iridium Short 
Burst Data (SBD) technology.  

THORIUM was developed by CLS America, which has been in business for more than 30 
years providing innovative solutions to fisheries and administrations around the world 
(including NOAA). The system is used at a large scale to monitor catches, gather positions, 
and ensure the sustainable management of fisheries resources by providing a real-time 
reporting platform.  

CLS America worked closely with the Pacific Islands Regional Observer Program (PIROP) to 
implement a full electronic solution for their data reporting needs. The pilot project adapted 
a full set of paper forms into 32 unique electronic forms. By working directly with 
experienced observers, THORIUM was developed to augment the onboard observer data 
collection and workflow processes; and time-consuming and cumbersome steps (GPS 
location, timestamps, list look-up, etc.) have been simplified, thus improving the quality and 
timeliness of observer data. During the pilot project, 4 observers did a full trip using 
THORIUM and in all instances reported that they would prefer THORIUM to traditional 
paper-based data collection.  

SBD technology allows for fast and affordable transmission of the electronic data. Having 
the forms sent in real-time reduces errors, and removes a lot of the post-trip validation and 
debriefing work (which provides a source of cost savings to programs). If a debriefer has a 
question about an observer's submissions, they can at any time contact the observer to get 
more information directly through THORIUM. The observer is also able to easily get in touch 
with NOAA in cases of a security issue, which can profoundly increase at-sea observer 
safety.  

The new THORIUM X product is an all-in-one satellite tablet, easy to manipulate, and offers 
the full SBD capability. During its design process, CLS America took into consideration the 
specific needs of onboard fishery observers. Utilizing innovate satellite technology is the 
future of fisheries dependent data collection. 

___________________________________________________________________________ 

 

In Reach satellite communication device in the IATTC Observer Program  

BRYAN BELAY 

MRAG Americas, FL, United States  
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MRAG Americas Inc. currently operates the IATTC transhipment observer program, first 
established in 2009. The Program was introduced to monitor transhipment operations 
between carrier vessels and Large Scale Tuna Longline Vessels (LSTLVs) on the high seas 
within the IATTC Convention Area (eastern Pacific). MRAG has recently started issuing IATTC 
Transhipment Observers with the InReach satellite communication device to enable 
independent observer communications from the vessel. The inclusion of the InReach 
devices in the observer's safety gear provides the ability for the observer to communicate 
directly with MRAG staff in real time using the Iridium satellite network.  

Previously, IATTC Transhipment Observers relied on their host vessel's facilities to 
communicate with MRAG and IATTC during deployments. Apart from the obvious concern 
about sending sensitive information that might implicate a vessel being observed, we had 
concerns about routine messages not being transmitted in a timely way. In addition, the 
combination of an ageing fleet of Longline and carrier vessels and a diversification of flag 
states participating in the fishery has raised additional safety and regulatory concerns.  

This presentation provides overview of the InReach device's capabilities, how we use them 
and summarizes the benefits they have brought to the IATTC Transhipment observer 
program. We highlight resultant changes to program safety and effects on observer 
deployment logistics and provide some insight into potential future uses of the devices. 

___________________________________________________________________________ 

 

Data Quality Improvements Through Offline Data Entry And Real-time Error Checking  

Neil Riley and Jon McVeigh  

NOAA, WA, United States  

In 2011, Individual Fishing Quotas (IFQs) a type of Catch Share program, was implemented 
in the U.S. West Coast groundfish trawl fishery. The IFQ program requires reliable and 
timely observer data to be reported daily for fisher and management quota tracking 
purposes. To respond to this demand the West Coast Groundfish Observer Program 
(WCGOP) developed a new offline data entry application, created new data delivery 
procedures and improved data quality control measures to provide accurate data to end-
users in near-real-time for the first time. The offline data entry is a mirror of the web based 
data entry application and which is stored locally on the observer's laptop. Offline data 
entry allows observers to enter their data at-sea while performing simultaneous data 
validation. This trip error checking process is accomplished through an Oracle Advanced 
Queue that executes a stored set of SQL statements that are run in the background. Real-
time error checking allows the observer to correct all data entry errors prior to submitting 
their data. Once in port, data can be uploaded immediately from the laptop error free to the 
master database and therefore available for immediate delivery the review by WCGOP staff. 
The sync upload process allows the user to retrieve any database updates and new error 
checks. This poster depicts how offline data entry and real-time data validation has 
improved data quality and reduced delivery times for inseason data users. 

___________________________________________________________________________ 
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Automated valves for measuring discards in Demersal fisheries  

Ruben Verkempynck, Michiel Dammers and Pieke Molenaar  

Wageningen IMARES, Noord-Holland, Netherlands  

The Dutch large cutter fleet operating in the North sea consists of three segments: a beam 
trawl, twin-rig, and nephrops fishery. Cutters within this fleet differ in vessel length overall 
(23m-40m), engine power (223kw-1491kw), beam length (4m-12m), mesh size (70mm- 
>120mm), haul duration (1.5-6hours), catch quantity (up to 4000kg per haul), and catch 
processing time (30-45 minutes). The high quantities of catches per haul can only be 
processed in an efficient way through semi-automatic sorting and processing machinery on 
board of the fishing vessels.  

These high catch volumes subsequently result in high discard rates. The beam trawl fishery 
is responsible for the biggest quantity of discards. In the period of 2011-2013, an average of 
56000 tonnes per year were discarded. 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 estimation have a disproportionately large effect on raised discard 
quantities.  

In the Dutch discard monitoring programme the total catch volume per haul is estimated by 
the skipper and the scientific observer. There are several methods to quantify the catches of 
the cutter fleet in the North sea. These methods and their pros and cons are presented in 
this paper. The total volume of discards from each haul is then calculated by subtracting the 
weighed total landings from the estimated catch volume.  

Several of these methods are evaluated here and analysis has shown that catch estimations 
vary substantially between methods. To prevent these inaccurate estimations a solution for 
the cutter fleet in the North sea can be found in the use of automated discard valves. A 
solution to accurately weigh all the catch that would fall through the discard valves. The 
valves are designed to fully automated measure quantities falling through the shaft. It opens 
and closed two separated programmed valves so that all fish, benthos and debris is 
measured in weight. The first sketches are fresh from the drawing board and funding is 
almost complete to make the first prototype. 

  



170 
 

Session 7. What are the challenges with integrating Electronic Monitoring / 
Electronic Reporting technology into fishery monitoring programs? 
 

Leader: Howard McElderry 

As Government leaders and fishery stakeholders increasingly promote the use of high 
technology in fisheries monitoring systems, managers must now incorporate such systems 
into existing data collection programs, while maintaining (or perhaps modifying) 
management goals, data needs, funding sources and regulations. The objective of this 
session was to explore recent practitioner experiences with these integration challenges. 
We identified those observer programs that are best suited for using electronic technologies 
to meet their needs and those barriers that influence the implementation of fully 
operational Electronic Monitoring/Reporting programs. 
 
The following Table helps to distinguish the different steps along the implementation 

pathway.  Fully implemented EM programs are fully integrated into the fishery management 

system: 
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Use of Electronic Monitoring in U.S. Commercial Fisheries, 2016 -2019 

Jane DiCosimo 

National Marine Fisheries Service, Office of Science & Technology, National Observer 
Program, Silver Spring, MD, USA 

Fishery dependent data for stock assessments and quota monitoring are collected by fishery 
scientists deployed as observers in commercial fisheries around the U.S.  Observers are 
employed by third-party contractors and are responsible for collecting catch information 
onboard fishing vessels and at onshore processing plants. Regional observer programs, 
implemented through NOAA Fisheries’ regional offices or science centers, are responsible 
for training, briefing, debriefing and general oversight of observers, as well as for quality 
control/quality assurance of the data collected by observers.  NOAA Fisheries staff processes 
the data collected and uses it to manage and monitor fish stocks.   

Fishery-dependent data collection programs often include a combination of methods and 
techniques including on-board observers and dockside monitoring, as well as the use of 
electronic technologies, including electronic (video) monitoring (EM) and electronic 
reporting (ER).  While observers are reliable sources of catch and bycatch information, they 
can be expensive to deploy, and may be logistically difficult to place on small vessels, either 
in remote locations or where the fishing fleet operates from a large number of dispersed 
ports. Despite this, EM programs cannot replace all data collections conducted by observers, 
including, and most especially, biological sampling.   

Given its potential utility in situations where observers cannot be deployed, EM has become 
an increasingly useful alternative tool for monitoring commercial fishing activities; however, 
the potential uses of EM need to be determined by the specific monitoring requirements in 
each fishery. EM systems can be deployed on fishing vessels to collect information on, for 
example, fishing location, catch, catch handling, fishing methods, protected species 
interactions, and mitigation measures. It has been particularly useful as a tool for 
compliance monitoring or verification of self-reporting and can provide useful information 
on catch or bycatch quantity and composition.  

As part of an overall fishery monitoring program, NOAA Fisheries and its regional fishery 
management council partners jointly determine whether EM can meet the monitoring goals 
of a particular fishery.  Federal regulations currently require EM in several fisheries and 
NOAA Fisheries, and under its Policy on Electronic Technologies and Fishery-Dependent 
Data Collection of May 201311 encourages councils to consider EM to complement and 
improve existing fishery-dependent data collection programs, where appropriate.  EM may 

                                                             
11 http://www.nmfs.noaa.gov/op/pds/documents/30/30-133.pdf 
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ensure that our joint efforts are aligned with management goals, data needs, funding 
sources, and mandates. Careful analysis may determine if EM is the most cost-effective 
approach to fisheries monitoring. 

If EM is determined to be an appropriate tool to meet intended management goals, 
managers should design the EM program to consider the following key elements: 

1. Interest in the program by fishery participants and management entities, 
including whether potential participants meet minimum threshold requirements to 
implement EM programs to justify the costs of implementing a new monitoring 
program; 

2. Program costs and cost allocation between NOAA Fisheries and the fishing 
fleet; and  

3. Program design elements, such as vessel monitoring plans, sampling rates, 
observer coverage in the fleet, integration of electronic data into management and 
stock assessments, data confidentiality, data storage, law enforcement protocols, 
etc. 

EM programs for bycatch monitoring are required in four Alaska groundfish fisheries and the 
Atlantic Highly Migratory Species fishery (Table 1).  Alaska EM programs include the use of 
flow scales for approximately 60 at-sea catcher/processors (C/Ps) and motherships that are 
required to weigh catch and bycatch at sea. Improved catch estimation was necessary 
because of the implementation of large-scale catch share programs. Catch share programs 
require NOAA Fisheries to provide verifiable and precise estimates of quota harvest. 
Because catch share programs limit vessel operators to specific amounts of catch, vessel 
operators may have an incentive to underreport catch and then fish beyond specific catch 
limits. These electronic technologies are used in the American Fisheries Act walleye pollock 
fisheries and Amendment 80 groundfish vessels. Those vessels also are required to use EM 
to monitor the flow of catch across the scale. Collectively, these advancements in 
technology provide precise and accurate groundfish catch estimates.  

The first mandatory, fleet-wide implementation of EM occurred in 2015 in the pelagic 
longline fishery to monitor and verify Atlantic bluefin tuna catches (landings and dead 
discards). Individual bluefin quotas (IBQs) in the Atlantic and Gulf of Mexico Highly 
Migratory Species catch share program was implemented in 2015 to increase individual 
accountability of fishermen and ensure that the pelagic longline fishery stays within its 
quota.  The ability to monitor and verify all bluefin tuna catches (landings and dead discards) 
is critical due to the high value of individual bluefin tuna and because these fishermen must 
have IBQs to fish for other species with this gear.  

Eight new EM programs are proposed for implementation in the Northeast, the West Coast, 
and Alaska between 2016 and 2019. Examples of nearly developed EM programs from each 
region are summarized here.   In the Northeast, the Atlantic herring and mackerel fisheries 
would use EM as a compliance tool to monitor catch retention and identify discard events, 
such as cod end “slippage” or when fish escape the gear before making it into below deck 
storage.  This program is being considered as part of an Industry-Funded Monitoring 
Omnibus Amendment by New England and Mid-Atlantic Councils.  In the groundfish fishery, 
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to improve catch monitoring and accountability, the program designs being considered are 
the “audit model” and the “maximized retention model.”  The audit model would use EM to 
verify discards reported by a captain on a vessel trip report (VTR).  A subset of EM video 
data would be reviewed and compared to the VTR based on a set of pass/fail criteria, with 
the goal of using the VTR as the catch record.  Under the maximized retention model, 
vessels would be required to retain most fish species (e.g., allocated groundfish stocks), be 
allowed to discard others (e.g., protected species), and EM would be used to ensure 
compliance with discarding regulations. 

The West Coast Pacific whiting fishery also would use EM to monitor “slippage.” The whiting 
fishery would use EM in place of observers for catcher vessels in the Pacific whiting fishery 
and fixed gear vessels in the shorebased Individual Fishing Quota (IFQ) fishery to meet the 
requirements of the Trawl Rationalization Program for 100-percent at-sea observer 
coverage. The EM program would establish an application process for interested vessel 
owners, performance standards for EM systems, requirements for vessel operators, and a 
permitting process and standards for EM service providers. Vessel operators would submit 
logbook reports which would be used initially to debit discards from IFQ vessel accounts and 
cooperative allocations. The video would later be reviewed by an analyst to determine an 
estimate of discards to use to audit the logbook reports. A logbook audit model for both 
fixed gear and whiting vessels is proposed for implementation because NOAA Fisheries 
acknowledged the value of the logbooks for communication between the vessel operator 
and the video reviewer about system malfunctions, for data quality assurance, and for 
aligning discard estimates.  Initially 100 percent of the video would be reviewed to audit the 
logbooks, but NOAA Fisheries may modify this percentage over time based on performance 
formerly used by observers.  

A proposed Alaska program would integrate EM into the Observer Program to monitor at-
sea fixed gear groundfish and halibut fishing activity in the partial coverage category.  
Annually, the regional fishery management council and NMFS would determine what 
deployment model is appropriate for the EM selection pool through an annual deployment 
plan (ADP). Decision points may include whether there is to be an EM selection pool, and if 
so, the gear or operational types, or vessel sizes in the EM selection pool, the EM selection 
rate and selection mode, and primary service ports for EM. In contrast to auditing a portion 
of EM video with self-reported logbooks NMFS, through its EM service provider(s), would 
census EM trip data for catch accounting purposes. An iterative process would be used 
through the ADP and annual report to refine sampling protocols for EM to meet catch 
accounting and stock assessment needs in these hook-and-line and pot gear fisheries. 
Unique to this EM program is the use of reviewed EM data for use in catch estimation for 
catch accounting and fishery management. 

NOAA Fisheries is developing national guidance to facilitate implementation of proposed 
EM programs. The agency recognizes that the design of EM programs benefits from active 
collaboration by regional fishing fleets, councils, observer provider companies, observers, 
and other interested partners. Such collaboration will ensure that proposed EM programs 
are 1) cost effective; 2) provide accurate and timely data; and 3) engage a sufficient 
percentage of the fleet. National guidance will address:   

1. Data confidentiality;  
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2. Data storage and retention requirements;  

3. Cost allocation;  

4. Cost accounting;  

5. Minimum thresholds for participation;  

6. Performance and evaluation standards; and 

7. Video review and auditing. 

The cost of designing, implementing, and maintaining EM programs (including installation 
and data storage costs, as well as data review and maintenance) varies widely, depending 
on the identified purpose and ultimate use of the data gathered.  For some compliance 
monitoring programs, EM may be a cost-effective tool.  EM programs however may be more 
costly for total catch accounting, such as identifying fish size and weight. NOAA Fisheries has 
funded more than $20 million for EM design and implementation. Congress appropriated $7 
million in 2016 to implement EM and ER in U.S. commercial and recreational fisheries. The 
Congressional appropriation is expected to continue to support EM (and ER) 
implementation in the future. 

Table 1. Electronic monitoring programs in US commercial fisheries (implemented 
between 2008 and 2015 and proposed between 2016 and 2019). 

Year   

in Effect  Alaska West Coast Northeast  
Atlantic Highly 
Migratory 

 2008 

Bering Sea and 
Aleutian Island 
(BSAI) non-Pollock 
Trawl Catcher/ 
Processor   

  

  

 2011 

 

American Fisheries 
Act Pollock 
Catcher/ Processor 
+ Mothership 

    

 

 2012 

Central Gulf of 
Alaska Rockfish 
Trawl 
Catcher/Processor   

  

  

 2013 
BSAI Pacific Cod 
Longline Catcher/ 
Processor    

  
  

2015    Atlantic Highly 
Migratory Species 
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with pelagic 
longline gear 
onboard 

2016   
  

Groundfish Sectors 
(Gillnet, Otter 
Trawl)   

2017   
Pacific whiting;  
Groundfish Fixed 
Gear 

Atlantic Herring/ 
Mackerel Mid-
Water Trawl    

2018 

Small boat, fixed 
gear halibut and 
sablefish; 
Groundfish fixed 
gear Bottom Trawl 

  

  

2019 
 Drift Gillnet 

  
  

___________________________________________________________________________ 

 

Electronic Monitoring in Northern Fisheries 

Brett Alger1 and Nichole Rossi2 

1NOAA, NMFS, Greater Atlantic Regional Fisheries Office, MA, United States 

2NOAA, NMFS, Northeast Fisheries Science Center, MA, United States 

The National Marine Fisheries Service’s (NMFS), Greater Atlantic Regional Fisheries Office 
(GARFO) and Northeast Fisheries Science Center (NEFSC) are investigating the utility of 
Electronic Monitoring (EM) technology as a monitoring tool in Northeast Fisheries.  The 
NMFS is researching acceptable monitoring alternatives to explore the most advanced 
technology available to meet industry coverage levels and needs (e.g., real time data to 
manage catch allocation or increase the monitoring of catch accounting).  If approved by 
NMFS, EM may be an important means of supporting full catch accounting for fisheries 
monitoring.  EM has been used for catch monitoring and reporting compliance in fisheries 
worldwide.  After years of pilot projects and workshops, implementation of EM has been 
limited in the United States.   

There have been regional and national workshops to explore the technology and capabilities 
of EM, examine how EM can meet scientific and management needs, and understand the 
legal requirements, data integration, and costs of implementing EM.  In the Northeast, there 
have also been several pilot projects to address some of the many challenges to 
implementing EM.  From 2004-2006, the Cape Cod Commercial Fishermen’s Alliance 
(CCCFA) and Archipelago Marine Research Ltd. (AMR) tested EM systems on longline and 
gillnet vessels and compared EM and observer data.  Beginning in 2010, NMFS and 
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Archipelago conducted a more comprehensive study in three phases.  Phase one identified 
baseline metrics for detecting fishing events, counting fish, and identifying species.  Phase 
two addressed issues such as weight estimation and expanded species identification 
methods through catch handling.  The third phase tested catch handling methods to 
simulate an operational EM program.  Understanding legal requirements, data integration, 
coordination among stakeholders, and costs are some of the challenges.  Despite 
challenges, interest in EM remains high and the NMFS in the Northeast Region continues to 
explore EM as a monitoring tool, working collaboratively with the industry to investigate EM 
for both the New England groundfish and Atlantic herring mid-water trawl fisheries. 

In 2010, the National Marine Fisheries Service (NMFS) implemented Amendment 16 in the 
New England groundfish fishery, which revised and expanded the sector management 
system and established annual catch limits and accountability measures for each stock in 
the fishery.  A sector is a voluntary group of limited access permit holders, and each sector 
has different compositions of vessel size, gear type, geography, and/or business 
relationship.  Sectors are allocated quota for 15 of the 20 groundfish stocks, and are exempt 
from numerous regulations, such as trip limits.  The sector system allows for more efficient 
fishing operations and catch utilization (e.g., reduced discards) by providing vessels with 
flexibility in harvesting the sector’s allocation.   In order to reliably estimate sector catch and 
monitor sector operations, Amendment 16 included new requirements for the fishing 
industry to implement and fund an At-Sea Monitoring (ASM) program.  The need to balance 
the financial viability of sectors with the expectation to have the fishing industry fund ASM 
has precipitated several efforts to explore electronic monitoring (EM) as an alternative to 
ASM.      

There are two uses of EM in the New England groundfish fishery currently being explored.  
The “audit” model uses EM to verify industry reported discards on vessel trip reports, while 
the “maximized retention” model requires vessels to retain select fish species (e.g., 
allocated groundfish stocks), while discarding others (e.g., protected species), and EM is 
used to ensure discard/retention compliance.  NMFS is working with The Nature 
Conservancy, the Gulf of Maine Research Institute (GMRI), and groundfish sectors to explore 
the audit model in 2016 using 20 day-trip vessels. NMFS will also be working with the 
Environmental Defense Fund and GMRI to explore the maximized retention model in 2017 
using larger offshore trip vessels. 

As part of the Greater Atlantic Region’s Electronic Technology (ET) Implementation Plan, the 
Councils and NMFS are considering implementation of EM in the Atlantic herring and 
mackerel mid-water trawl fisheries to improve catch monitoring and accountability.  In 
addition, NMFS is working with the fishery management councils to develop an Industry-
Funded Monitoring (IFM) Omnibus Amendment to develop standards for fisheries which 
require monitoring above what NMFS supplies.  A particular interest in the Amendment is 
increasing monitoring for the Atlantic herring and mackerel mid-water trawl fisheries due to 
concerns about bycatch of groundfish, river herring, and shad as well as more accurate 
accounting of Atlantic herring catch.  For these reasons, there is strong stakeholder support, 
including the commercial fishing industry and environmental advocates, to establish an 
efficient and cost effective EM and portside sampling program for mid-water trawl fisheries. 
The Atlantic herring fishery may have limited discarding when the contents of the net are 
pumped directly from the codend in the water, along chutes, and into the hold of the vessel. 
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Therefore, the operation of the fishery lends itself to using EM to verify all catch are 
retained.  NMFS has developed a project with the goal of deploying EM on mid-water trawl 
vessels and establishing technical specifications, required data elements, and roles and 
responsibilities of various program entities. 

Study results demonstrate there are inherent challenges with the EM system, including: 
equipment maintenance and vessel infrastructure and power requirements, consistent and 
reliable identification of catch to the species level, data integrity, and enforcement of 
program requirements.  While these challenges restrict the utility of EM, they do not 
completely preclude the use of this tool as an effective monitoring instrument in fisheries 
management.  When supplemented by other data collection methods, modified catch 
handling, feedback mechanisms, and successful strategies that increase data alignment, EM 
may be an effective data collection tool for Northeast Fisheries.  

Depending on program design, EM has the potential to reduce the expenses associated with 
monitoring groundfish sectors.  However, moving away from human observers has its trade-
offs, the types and quality of data can be different between EM and observers.  Simply 
stated, EM may be a suitable replacement to human observers, provided EM has the ability 
to identify species, and verify weights and counts of discards in the New England groundfish 
fishery.  Balancing management data needs with the costs of a comprehensive EM system 
that satisfies monitoring requirements remains an ongoing endeavor.   

Currently, GARFO and NEFSC are building the database infrastructure and processing tools 
for data collected from EM video footage, conducting comparative analysis to the existing 
catch monitoring systems in the fishery, and addressing the final legal and logistical hurdles.  
NMFS is focused on program design and infrastructure, including; data integration, 
reporting, catch methodologies, data alignment, efficiencies in species identification, 
performance standards for EM providers, data storage requirements, cost drivers, and to 
address legal and logistical hurdles associated with an operational program.  Our 
exploratory work will help inform the New England and Mid-Atlantic Fishery Management 
Councils, and NMFS, in the EM approval and implementation processes. 

Through this experience, NMFS has acquired knowledge on the strengths and challenges 
associated EM, effective and non-effective operational approaches, management systems 
that would benefit from EM, and advantageous system requirements.  For example, EM 
technology may be successful in certain management strategies such as full retention 
fisheries or may be a valuable resource if used in combination with self-reporting as an audit 
or validation tool. With a complete understanding of the technology, fisheries managers can 
tailor EM to meet fishery needs and determine the most appropriate application for EM in 
fisheries monitoring.   

___________________________________________________________________________ 

 

The Challenge of Electronic Monitoring Integration: Understanding the data and data 
exchange myths and challenges. 

Andrew Fedoruk 
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Archipelago Asia Pacific, ACT Australia 

All monitoring programs are supported by a variety of generated data in order to meet their 
objectives including compliance, science, management, regulatory, and other stakeholder 
needs. Electronic Monitoring technology and capability is evolving and being customised to 
an ever increasing range of data needs that are being requested by regulators, science, and 
industry. In order to understand the nature of the data collected, the various large 
categories of data can be categorized as: 

• Program Specifications: An overview of the needs of the program and the data 
collection regime used to support them. It includes a broad spectrum of details of 
the regulatory framework to the monitoring scheme (methods, rates, sampling 
design) and the data collection protocols. 

• Vessel-specific Data: This would be where the “fixed” aspects of the vessels are 
documented including vessel characteristics (such as size), gear types, and other 
static parameters. 

• Trip-based Data: There are a number of data types that can be associated with a 
fishing trip. Mostly these include details such as trip start and end dates and 
locations or any trip specific gear or vessel configurations. But this would also 
include trip-level catch (i.e. at offload), compliance, or sample data. 

• Event-based Data: The data collected here are typically around the gear specifics, 
date/time and locations, and usually some level of catch reporting (anything from 
presence/absence of particular species of concern through to full catch 
enumeration).  

Linking the Program Specifications information to the monitoring program’s data is 
important to consider as the changes in management rules in the fishery or the data 
collection requirements are not always transparent to the end users of the data.  This is 
especially true as the users of monitoring program data are often other agencies, 
researchers, or stakeholders not directly involved in the operations of the fishery. Changes 
in data, especially in multiple year data sets are often best understood when analysed in 
conjunction with the management framework. For example, bycatch rules or closures can 
directly and dramatically affect catch and CPUE which would be discernible in the catch 
records but the underlying causes need to be understood at the management level as well. 

Integrating any new data source of any of the into an existing data system can be a 
significant challenge, and E-Monitoring data are no exception. Data changes, driven through 
either changes to program design, or the addition of new elements to a program are always 
a unique challenge. This is especially true if data are being stored in older or more rigid 
systems/structures. 

A logical starting point, with the idea that E-Monitoring data are essentially equivalent to 
observer data, is to add E-Monitoring data directly into existing data systems. However, this 
generally is a problematic approach as there often are differences in the data collected, 
especially for things like metadata, but even in the core data. Maintaining E-Monitoring data 
as an independent data source allows for greater flexibility in terms of data structures based 
on data collected, but also allows for easier change management (as changes do not impact 
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on other data types) and ease of sharing out of data to other stakeholders. Further, it is also 
important to consider the impact on all program elements when adding a new data 
collection element. That is, in supporting the data collection requirements as a whole, do all 
data sources work together in a complementary fashion that allows for efficient and 
meaningful data interpretation? For example, do fisher logs collect data in the same units as 
other data sources which allows for direct data comparison? That is, if fisher logs report on 
a daily basis, or using weights, whereas other data sources use different effort units (events) 
or collect lengths or pieces, data collection protocols need to be evaluated and possibly 
modified to ensure an efficient program.  

Linking data from different sources is an important step in allowing for meaningful 
comparisons of data from different sources or for supplementing data sources with 
complementary data from other sources. One of the most common approaches to linking, is 
what is referred to here as horizontal linking: essentially linking directly between data sets 
(for example Fishing Log to EM; Observer to EM; Observer to Fishing Log). This would be 
similar at the event level where individual events are linked to each other (Figure 1).  
Indirect linking, with the various data sources linked not to each other, but through header 
or other independent linking tables is referred to here as a vertical linking structure (Figure 
2). 

  Figure 1. Direct or “Horizontal” linking.    

 

                Figure 2. Indirect or “Vertical” linking. 

The horizontal linking approach can be problematic at two basic levels: data management 
and process management.  At the data management level, having direct links between data 
sources that are subject to interpretation (as in the case of date matching) and changes 
(fisheries data is often updated or corrected). In contrast, the vertical approach allows for a 
number of considerations: ease of data management (especially change management) but 
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also creates a flexible structure that allows any data set at that level (trip or event) to be 
added relatively simply to the data schema (compared to having to add new foreign keys or 
make significant data structure changes to accommodate new data).  

At the process level, there are some very significant program design considerations that 
should to be planned and invested in. Essentially, this revolves around how linkages or 
relationships between data are initially formed.  In many programs, this has historically been 
done at the data entry point, or through some other data process (most often comparing 
data sets by parameters like date and time). 

Forensic linking of data using parameters such as date and time are not particularly reliable. 
For example, skipper-entered fisher logs may have different dates associated with them 
when compared to Observer or E-monitoring data. These outliers and errors can consume a 
significant amount of time to resolve. In the end, even when as alignment is achieved, there 
is little ability to confirm the veracity of the link. This can lead to mismatching of catch data 
when comparing data. 

In order to avoid these time consuming stages in the data process, it is preferable to push 
the links to an automated process that occurs at the point of data collection. For example, 
an ideal model would be where the trip and even header details are created by on-board E-
Reporting software (inherent in the E-Monitoring or Fishing Log software) and then the data 
are associated with the correct headers or keys as they are collected (or entered). That is, a 
skipper would mark in the system that an event is occurring (say with setting of gear), or in 
the case of EM, triggers could create the record. When entering fishing log data, the skipper 
would be entering against that key, establishing the link in a structured, real-time manner 
that isn’t subject to post-processing interpretation. An intermediary step would be that one 
system generates a unique identifier that is used on other records. For example, if an E-
Monitoring system produces an event number, that number should have a corresponding 
field in the skipper’s log for manual entry. That way, that linking is predetermined at the 
data entry stage using that key, and the events will (subject to transcription or data entry 
errors) be linked without any further analysis or processing even if dates and time are other 
linking data are not accurate or useable. Either method ensures that data are useable from 
very early on in the interpretation process, costs are significantly reduced, and there are 
fewer false matches.  

In summary, some points for consideration when incorporating E-Monitoring data into 
existing programs include: 

• Create dedicated databases to consider the unique elements of the data source 
rather than trying to incorporate into existing structures, 

• Invest in the review and potential modification of other aspects of the program to 
ensure that all data can work together with maximum benefit and efficiency, 

• Build data structures that do not use direct linkages between data types to ensure 
maximum flexibility in terms of data management and in adding new data types or 
structures to the existing data schema, 
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• Build systems that allow for linkages to be formed as early in the data collection 
process as possible, ideally in an automated fashion. Forensic linking can be time 
consuming and result in errors and delays in data availability. 

___________________________________________________________________________ 

 

Open Discussion Session 

 

Question 

Unidentified from New Zealand - What was the improvement in data accuracy with self-
reported data after the implementation of EM? 

Response 

M. Hooper – In the West Coast Trawl fishery, submitted logbook data and EM data were 
within 20%... surprisingly close. 

A. Fedoruk – Anecdotally speaking, self-reported data improved with EM 

Question 

Steve Kennelly (Australia) - I am concerned about the loss of intrinsic connection between 
management, fishermen, and other stakeholders that contribute to and effective data set. 
Please elaborate. 

Response 

G. Silva – In that scenario, EM is not as effective. 

Question 

Isaac Forster (CCAMLR) - Have you been able to fully integrate a complete data set yet? 

Response 

A. Fedoruk - Almost, but only within a data model being used in Canada. 

Question 

Josh (Hawaii) -  Interested in potential challenges of implementation of EM. How did you 
set/meet standards? Specifically those involved with the chain of custody, security, etc. 

Response 

M. Hooper – Must emphasize the importance of establishing clear goals before attempting 
implementation. Further, communication and involvement of stakeholders early and 
throughout the process is paramount. 

A. Fedoruk – Such variables conform to data standards from individual contracts. 
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Question 

Alec Woods (New Zealand) – Is there evidence of improvement with public trust after the 
integration of EM? 

Response 

C. Burns – There is a risk of the opposite. There is concern that the implementation of EM 
will produce potentially incriminating/damaging data that may ultimately work against the 
fishermen and their available stocks 

H. Mclachlan – In the UK, the public instills more trust in the supply chain. That is to say the 
consumer trusts his fish monger, as he trusts the whole saler. EM has little impact on the 
“public” trust of the fishery. 

Question 

Unidentified – Why is the implementation of EM such an immediate priority? 

Response 

J. Dicosimo – There is an overwhelming belief, by the industry, that EM is a more cost 
effective method of monitoring and data collection. 

A. Fedoruk – EM is capable of accessing fisheries and geographic locations that observers 
cannot safely or efficiently. Further, EM facilitates increased coverage where observers may 
not be available. 

G. Silvia – There has been a rapid improvement in technology that has made the 
implementation of EM easier and more reliable. 

Question 

Wes Ericson (Fisherman – B.C. Canada) - If EM is a cheaper and more practical method for 
collecting information, why is the industry not absorbing a larger portion of the R & D costs 
associated with launching a provisional program? 

Response 

J. Dicosimo – That is possible in placed where fisheries are willing and ready. However, that 
is subject to a large amount regional and cultural specificity. 

G. Silvia – Practical in theory but, very difficult with a depressed fishery 

Question 

Phil Bert – How can the management minimize bias in fisherman behavior as a result of EM 
implementation? 

Response 
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J. Carlson – There will always be bias on fishermen’s behavior as a result of any monitoring.  
However, it is not economically realistic to change behavior over an extended period of time 
– say a season, year, or longer. 

___________________________________________________________________________ 

 

Poster Presentations – Extended Abstracts 

 

Development Of An At-Sea Hand Held Data Transfer Application For Longline Observers 

Michael P. Enzenauer, Simon Gulak, Riverside Technology, Inc. 

John K. Carlson, NOAA Fisheries Service, Southeast Fisheries Science Center 

Introduction 

The NOAA Fisheries Service-Southeast Fisheries Science Center has three programs that 
monitor catch and bycatch on longline vessels in the western North Atlantic. With the 
introduction of the Individual Fishing Quota Programs such as those for groupers and 
tilefishes12 and additional longline gear restrictions13 in the Gulf of Mexico, there is an 
increased interest in reducing the time and resources required to make data collected in the 
field accessible by end users. Initially, a pilot project developed a tablet application to fast-
track the availability of observer data from reef-fish vessels in the Gulf of Mexico. The 
Apache Cordova programming ecosystem was used to allow deployment on multiple 
platforms, but this was found to be too resource intensive for the test platform (Apple iPad 
2), resulting in slow transitions between data forms. At-sea data transfer was also not 
successful due to the irridium network data speeds. Further development began in 2015 
with the goal of streamlining data entry and testing of several data transfer networks. 
Learning from these trials, important developments for the data application, utilization of 
technological benchmarks, and widespread troubleshooting are being incorporated. 

Methods 

The Initial application architect, Elemental Methods, was awarded a contract refine the 
application to overcome problems found during the development stage. The first phase 
tested the applications original design against other application environments to improve 
speed and stability. Modifications to the navigation and entry log pages were also adjusted. 
Parallel development with other Southeast Fisheries Science Center laboratories aided in 
the develop of the application on a broad scale.  
                                                             
12 NMFS. 2009.  NOAA Announces an Individual Fishing Quota (IFQ) Program for Groupers and Tilefishes in  
the Gulf of Mexico and Other Changes to Commercial Reef Fish Regulations. Fishery Bulletin. FB09-048. 
Available online at http://sero.nmfs.noaa.gov/fishery_bulletins/bulletin_archives/2009/documents/pdfs/fb09-
048_ifq_groupers_and_tilefishes.pdf. Accessed May 29, 2013. 
13 NMFS. 2010.  NOAA Fisheries Service Publishes Final Rule to Change Bottom Longline Regulations  
Affecting the Eastern Gulf of Mexico Reef Fish Fishery. Fishery Bulletin. FB10-026. Available online at 
http://sero.nmfs.noaa.gov/fishery_bulletins/bulletin_archives/2010/documents/pdfs/fb10-
026_fr_gulf_reef_fish_amend31.pdf. Accessed May 29, 2013. 
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Results/Discussion 

Field testing is still on-going but many changes to the application have already proven to be 
successful and encouraging, especially with speed and stability. Excluding high definition 
aesthetics and the transition to native android platform revitalized the application offering a 
simple but powerful application. The animal log was the only form that has undergone a 
complete transformation. This new log is designed around the original observer animal log 
with tiles to select any data field for a given animal and input data upon selecting it. This 
offered a quick and flexible transition for the observer to input information quickly and then 
return to the summary page (Figures 1-2). Selecting the right tablet device is crucial as glare 
and water on the screen still pose an issue, more insight from other programs will help 
determine our choice of tablet device and for future field trials. Initial testing of the satellite 
data transfer did not have the necessary upload speed to send the data. Current satellite 
technology should offer a capable device for our data transmission and will become 
apparent once field testing of the new satellite devices begins (Figure 3).  

 

 

 

 

Figure 3. A variety of new satellite devices for field testing 

 

 

The application has also undergone multiple security checkpoints to remain protected. 
However, security threats are constantly evolving making it rather difficult to develop when 
the conventional paper data collection method is more secure. Real-time quota monitoring 
especially under a catch share program is the end goal, but currently not available. The 
future field testing will provide more insight for areas of improvement and flexibility with 
the application, devices and data pathways will evolve until all goals of this project are 
fulfilled. Overall, the tablet computer and integrated data application has the potential to 
reduce costs and could have far-reaching implications for observer programs globally.  

___________________________________________________________________________ 

 

Marel Scale Internal Bluetooth Data Acquisition: Make it small! Make it portable! 

Figure 1. Revised Animal log 
summary 

 

Figure 2. Example of an Animal Entry Tile 
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Eric Brasseur 

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

Introduction: 

The West Coast Groundfish Observer Program is developing an electronic data collection 
system with the goal to improve data quality and data turnaround times for reporting.. The 
program currently uses Marel M1100 scales that observers currently use for weights.  To 
facilitate electronic weight collection we have asked Marel scales to develop a wireless 
Bluetooth module that can be incorporated into M1100 scales that use battery power, 
currently 2 d-cells.  Previously this option was only available for externally powered scales 
due to the high power requirements of early bluetooth devices. This will allow us to 
maintain the portability of our current data collection system and decrease the possibility of 
transcription errors while introducing a new electronic data collection system.   

Observers currently read weight values from a Marel M-1100 digital platform scale and 
write them down on waterproof data sheets.  The scales provide fast, accurate weights by 
compensating for the motion of the vessel and with the addition of bluetooth module the 
scales can communicate directly with a data collection device. The next step is the 
introduction of a tablet to collect the data.  The observer could continue to read the values 
from the scale and enter them manually, allowing the possibility for transcription errors.  
The possibility of completely eliminating those errors is a goal for all data collectors.  We 
took a look at the technology already use in NOAA fishery surveys to find possible solutions. 

NOAA surveys have been using cables and wireless networks (consisting of bluetooth and/or 
WIFI) to collect data at sea. The NMFS Hake Survey is run on a dedicated NOAA vessel 
equipped with a wet lab, power and wired network.  The survey scales, computers, monitors 
and  length boards are physically plugged into the ship's network and power. All data goes 
directly into a database as it is taken. The protected environment and proper maintenance 
prevent most corrosion issues. The system is not portable but very reliable. 

The West Coast Trawl Survey uses a  portable WiFi communication box. Scales and length 
boards are physically plugged into the box to provide power and allow for wireless 
communication with a laptop and a database computer located in the vessel house. The wifi 
box consists of a medium pelican case with a 12 volt battery, serial port box and Wi-Fi 
router, connected to an EFMB, a large and a small platform scale, a barcode scanner and e-
calipers. The system can last for several days without being recharged. The box is fairly 
heavy and has limitations due to cables and potential corrosion. It is best used when a 
permanent sampling station can be set up for the duration of a trip, something observer 
rarely have the luxury of.   

The PSMFC Bycatch Reduction Gear Testing Group uses a bluetooth communication box 
with A scale and length board physically plugged into the box to provide power and allow 
for Bluetooth communication with a wireless laptop. The box consists of a medium pelican 
case with a 12 volt battery, Bluetooth module and charger, connected to an EFMB, and a 
large platform scale.  The system requires less power and is a bit lighter than the wifi 
version. It could provide a good solution for observers but still has limitations due to cables 
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and potential corrosion and introduces yet another piece of gear for an observer to bring 
aboard. 

Taking these examples to the next level, the WCGOP will soon field test a M-1100 scale with 
an internal bluetooth module paired directly to a tablet computer.  To date we have only 
been able to run limited bench tests in the office.  

Methods:  

The M1100 platform scale used by the WCGOP runs on 2 D-cell batteries that will power the 
scale for approximately 80- hours of continual use, which equates to 8-12 days of use at sea 
on one set of batteries. Observers are advised to always bring at least 2 additional sets of 
batteries.  The initial prototype M11BLU caused a 20% increase in power consumption when 
tested by Marel, reducing the battery life from approximately 80 hours to 64 hours, 6-10 
days of normal use at sea.  

The bluetooth module, M11BLU, is a combined battery power supply for M1100 scales and 
a Bluetooth 4.0 BLE to RS232 bridge module. This replaces the current power board and 
cable connections. The Bluetooth module is based on the Bluegiga™ BLE113 module with 
integrated chip antenna that is certified CE, FCC, IC, South Korea and Japan qualified. The 
power supply unit for the system (M11BLU and M1100 scale) is capable of utilizing a DC 
supply of 1.0V to 6.5V to generate the 5V supply needed for the M1100 scale. 

An M1100 platform scale with the M11BLU installed and a standard M1100 scale were 
tested side by side. New batteries were installed in both scales. The settings were altered so 
the scales would remain on until physically powered off.  The normal setting is for the scales 
to turn off after 20 minutes of non-use. Weights were taken on each scale using the record 
button to transmit data via bluetooth for the M11BLU and to mimic cable transmission for 
the non-upgraded scale. Communication range was also tested for the bluetooth scale. 

Improvements in the power supply portion of the M11BLU actually decreased power 
consumption when the Bluetooth module was not transmitting, powering the scale for up to 
90 hours. During normal use (taking 30 weights every hour) the power consumption 
increased and reduced battery life to 64 hours. 

Results: 

 M11BLU M1100 

Range 100 Feet unobstructed 3 feet visual only 

Transmission Speed Instant N/a 

Battery life (left on no 
weighing) 

90 hours 80 hours 



187 
 

Battery life (left on and 
weighing) 

64 hours 75 hours 

   

 

Benefits, cost and future testing. 

The bluetooth module effectively added wireless communication to the M1100 scale with 
minimal loss in battery life.  When connected to a tablet with data collection software, 
observers will be able to transmit weights directly to the software instead of copying them 
from the scale, eliminating potential transcription errors. No extra equipment will be 
required and there will be no increase in weight. Since no cables are required there will be 
no failure due to corrosion and no need for additional scale maintenance.  

The M11BLU costs $500 per unit.  It can be installed by the user with a little knowledge or 
during the annual scale service at a Marel office.  Future testing will verify that the 
bluetooth connection with the tablet will be automatic once incorporated into data 
collection software and that a stable connection persists after scale wakes from sleep mode. 

___________________________________________________________________________ 

 

Overview of the observed and unobserved data, and some aspects on the potential use of 
the electronic monitoring systems (EMS) in the tuna purse-seine fishery 

Marlon H Román 

Inter-American Tropical Tuna Commission  

The Inter-American Tropical Tuna Commission (IATTC) was created in May 31st, 1949 in 
agreement between USA and Costa Rica to maintain the tuna populations in the Eastern 
Pacific Ocean (EPO). A substantial part of the tuna population is extracted by purse-seiners, 
and this fishery occupies a vast portion of the EPO. Purse-seiners catch tunas according to 
their association: sets on a free school of tunas, sets on tunas associated with dolphins, and 
on tunas associated with floating objects. The main species caught by this fishery is the 
yellowfin, the skipjack and the bigeye tuna. Also, several non-target species are incidentally 
caught by this fishery (bycatch). The IATTC Observer Program started in 1979. The observers 
were assigned to purse-seiners greater than 363 metric tons carrying capacity (Class 6) to 
collect data related to fishing activities. The focus of the data collecting was marine mammal 
involvement in the tuna purse-seine fishery and vessel activity. Along the years, new data 
variables have been incorporated into the database, and the taxonomic resolution of the 
IATTC bycatch database has evolved from taxonomic group of individuals to identifications 
down to species. Since 1992 observers from different National Programs started collecting 
purse-seine fishery data on board class 6 vessels, and the observer coverage was nearly 
100%. The IATTC observer database keeps data collected by observers since 1979. 
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The tuna purse-seine fishery is also carried out by purse-seiners less than class 6. These 
smaller vessels are rarely observed. They account for about 15% the tuna captures in the 
EPO, and concerns about the increasing trend in the number of FO by both class 6 and < 6 
vessels since about 2005 has prompted the need for a review of the data available for Class 
< 6 vessels for the purpose of fisheries management. The tuna catch and effort data for 
small purse-seine vessels come almost exclusively from vessel logbooks, and as available, 
cannery unloading records (DOCUMENT SAC-07-07f.i).  

Non-target species, including sharks, manta rays, and turtles, are caught incidentally by 
large purse-seine vessels during normal fishing operations. The majority of these species are 
caught with greater frequency, and in greater amounts, in floating-object sets, but species 
like whale sharks and Mobulid rays are most commonly captured in unassociated sets. Small 
purse-seine vessels fish on unassociated schools of tunas and on tunas associated with 
floating objects , and their fishing effort occupies areas also fished by class 6 vessels 
(DOCUMENT SAC-07-07f.i). Given that the fishing areas of small and large purse-seine 
vessels overlap, incidental bycatches of non-target species may also occur in unassociated 
and floating-object sets made by small purse-seine vessels. Logbook data for small vessels, 
however, may not provide full information on species composition of the retained catch for 
non-target species (SAC-07-INFC(d)) and they do not provide information on at-sea discards 
of tuna and non-target species. In some cases, Electronic Monitoring Systems (EMS) may be 
able to provide information on bycatches when data from onboard observers are not 
available (Restrepo et al. 2014). Experiments with EMS, using high-definition video, have 
already taken place in tuna purse-seines  (Ruiz et al. 2014), and have proven efficient for 
identifying and quantifying bycatches of large-bodied species on the main deck as well as on 
the well deck. High-resolution video can also provide information on body size and release 
efforts. However, although promising for large-sized species, medium- or small-sized 
species, such as dorado (Coryphaena hippurus), are problematic to monitor with EMS 
because they can come aboard mixed with the target species catch (Ruiz et al. 2014) 

For more than two decades the purse-seine fishery on floating objects by large vessels has 
been dominated by sets on fish-aggregating devices (FADs). The similarity of the 
characteristics of floating objects involved in sets by small and large purse-seine vessels is 
unknown. Detailed information on floating-object characteristics is collected by observers 
aboard large purse-seine vessels; it includes the type of floating object (natural or FAD), its 
dimensions and materials, any sensing equipment carried by the object, its origin and, for 
FADs, information on deployment and removal. This information is important for proper 
management of the floating-object fishery. For example, these data are used to estimate 
the level of FAD fishing effort, including the number of FADs deployed annually within the 
EPO. As for sets on unassociated sets, the areas of operation of small and large purse-seine 
vessels fishing on floating-objects also overlap (DOCUMENT SAC-07-07f.i), and therefore the 
fishing dynamics of small vessels on FADs may be similar to those of large vessels. The area 
where both small and large vessels make floating-object sets is characterized by high levels 
of FAD interactions by large vessels. However, the differences in operational range between 
small and large vessels may lead to different fishing strategies for small vessels (DOCUMENT 
SAC-07-07f.i). These uncertainties need to be clarified, and it is possible that implementing 
EMS could provide useful information in this regard. FADs, which are large objects, would 
not be difficult to monitor by EMS. Also, FAD interactions, such as deployments and 
removals, could easily be recorded by EMS.  
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Operationalizing Electronic Monitoring Systems In New England Groundfish Sectors 

Amanda BARNEY, Mr Mark HAGER  

Ecotrust Canada 

Ecotrust Canada, the Gulf of Maine Research Institute (GMRI), The Nature Conservancy 
(TNC) and the Maine Coast Fisherman’s Association (MCFA) have been collaborating since 
2013 to operationalize an Electronic Monitoring (EM) system to verify area fished and 
regulated groundfish discards by species, for the purposes of monitoring sector utilization of 
annual catch entitlement (ACE) in the New England groundfish fishery. The overarching goal 
is that video generated discard reports can be used to verify fishermen’s self-reported 
discards entered in an electronic logbook (eLog). 

The EM System collects video captured on 3-4 digital cameras, with a capture framerate of 
15fps, and sensors including GPS and hydraulic pressure sensors to monitor fishing events. 
Video reviewers identify each discarded fish to the species level, and measure lengths of 
each discarded fish using a measuring strip marked in centimeters adhered to the tray 
(gillnet) or the rail of the boat (trawl)  (figure 1) in order to calculate fish weights using an 
approved length-weight key.  
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Figure 1.  Screenshot of a captain of a trawl vessel measuring Witch Flounder, 
Glyptocephalus cynoglossus in view of dedicated camera before discarding. To see video clip 
go to gmri.org/our-work/fishing-industry-innovation/electronic-monitoring/what-em 

For the first three years we compared the following data between EM, logbook, and the 
ASM/Observer program: date, time and location of hauls, and ACE-managed discarded 
species’ weights and piece counts per haul. Year three results speak to the quality and utility 
of data being captured by the EM systems and of the data analysis software developed for 
this project. A major cause of data discrepancies was due to different groups (EM provider, 
Observer program or harvester) identifying individual fish to different taxonomical levels, 
based on varying programmatic protocols. Another source of data discrepancies was 
insufficient protocols for identification and measurement of problematic species, such as 
halibut, which were too large for the measuring strips.    

Many challenges were faced in the first three years of this work. Some were largely inside 
the project’s control, such as developing usable fish handling techniques and training 
participating fishermen to use them.  Most challenges however were strongly influenced or 
controlled by external drivers, such as: maintaining participation from fishermen; operating 
a new program without federal standards and guidelines; and recognizing that numerous 
changes were needed to federal systems to accommodate a new data stream. 

Project partners worked diligently to overcome these challenges.  For example, in the first 2 
years (FYs 2013 & 2014) of the project on-board catch handling protocols were not specific 
enough nor were there tight enough feedback loops to address some issues. This led to 
discrepancies between data sets (see figure 2 for results from 2014).  In year 3 (FY2015, 
figure 3) the protocols were revamped, and vessel monitoring plans included more specific 
catch handling details. For example the protocol: “All ACE groundfish are to pass over a 
measuring strip before being discarded” was adjusted in Year 3 to “All ACE groundfish must 
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be placed by the captain or crew parallel to the measuring strip for at least one second 
without hands covering the head or tail of the fish”.   

Strengthening the feedback loop between video reviewer and fishermen also helped 
improve alignment.  An online, live chart of each vessels results was used for project staff to 
be able to spot check each vessels performance, and provide additional critique via the 
feedback form.  The two figures below show improved alignment from year to year between 
the EM reports and the fishermen’s eLog entries which resulted from improving on deck 
catch handling protocols and feedback mechanisms.  Although most species align more 
closely than previous years some species such as halibut continue to have poor alignment. 
This is due to a combination of halibut being too large for the camera views and crew 
discarding them before passing over the measuring strip. Project partners have continued to 
refine protocols and feedback in FY2016. 

 

 

Figure 2. Combined discard weights for all reviewed hauls in FY2014. 
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Figure 3. Combined discard weights for all reviewed hauls in FY2015. 

Fishermen’s participation was a major challenge. Participation in the EM program was 
strongly driven by the regulatory environment in which New England fishermen work.  A 
fisherman’s willingness to use a new monitoring system is impacted by quota limits and 
choke stocks, observer coverage rates, and the economics of running a small business.  

Lastly, operating a new program while it is being designed presents a host of problems.  EM 
program standards still need to be developed and approved, and federal data management 
systems, auditing procedures, and related federal regulatory tools need to be modified, 
which requires federal agency time and resources, both of which are fully subscribed 
already. The project partners have been meeting and collaborating with staff from the 
NOAA Northeast Fisheries Science Center and Greater Atlantic Regional Fisheries Office 
regularly throughout this project.  Frequent communication and a willingness to work 
together to solve problems has been critical. 

Based on our experience, we recommend that anyone undertaking the implementation 
and/or operationalization of EM ensure the following: 

x Willingness of industry to use EM, and appropriate drivers/incentives for individual 
participation 

x On deck methodologies need to be thorough and consistently followed 

x Standard protocols for identification of fish, and determination of lengths or weight 
estimates need to be precise and used by all parties (video reviewers, fishermen, 
Regulating Agency) 

x Feedback loop between fishermen and technicians regarding video collection is 
essential and needs to be quick enough to ensure collection of useable data 
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x Ongoing communication and collaboration with agency that will use the data is 
essential 

In conclusion, project partners have encountered a variety of challenges in implementing 
new technology into an aging fishing fleet. This project has evolved considerably with 
successes and challenges over the course of four years, and the partners continue to work 
towards full implementation of EM in the New England Groundfish Fishery.  Funding 
provided by The Gordon and Betty Moore Foundation and the National Fish and Wildlife 
Foundation have made this work possible and continue to allow project partners to work 
towards broad scale implementation of EM in the New England groundfish fishery. 

___________________________________________________________________________ 

 

Abstracts of presentations that did not provide Extended Abstracts 

 

Implementing EM in the West Coast Groundfish Trawl Fishery--Working the Process and 
Partnerships  

Melissa Hooper and Stephen Freese 

NOAA Fisheries, WA, United States  

In 2010, the Pacific Fishery Management Council implemented a catch share program in the 
West Coast groundfish fishery that included a requirement for industry to obtain and pay for 
100-percent dockside and at-sea observer coverage to ensure full accountability for all catch 
of allocated species. In the first years of the program, NOAA Fisheries (NMFS) subsidized the 
cost of observers for industry, but this aid has been declining and in 2015 industry took on 
the full costs of observers. The industry has been increasingly concerned about monitoring 
costs and looking at electronic monitoring (EM) as an alternative. For several years, the 
industry and West Coast fishery managers have been developing EM as a potential 
alternative to observers that would allow vessel owners the flexibility to choose the 
monitoring system that would make the most operational and economic sense for their 
individual business. In 2015, NMFS, the Pacific States Marine Fisheries Commission, and 
industry and NGO partners, deployed EM systems in the groundfish fishery on an 
operational scale to test the full functionality of this monitoring tool for catch accounting. 
NMFS and industry participants negotiated rules and procedures, catch handling protocols, 
and integrated the program into the monitoring system for the catch share program. The 
results of the project showed that EM can be an effective tool for monitoring a commercial 
fishery and the program became the first in the US to use EM data for catch accounting. The 
Pacific Fishery Management Council and NMFS used the project results to inform 
regulations that will make EM an option for a portion of the fleet in 2017 and all vessels in 
2018. This talk will discuss the program design and results, the successes and challenges, 
and the partnerships that made it possible. 

___________________________________________________________________________ 
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Development Of Video Electronic Monitoring System To Estimate Smalltooth Sawfish And 
Other Protected Species Interactions In Shrimp Trawl Fisheries  

John Carlson and Elizabeth Scott-Denton 

NOAA Fisheries Service, United States  

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, a 
federally-listed endangered species, indicated the level of take was higher than mandated. 
However, the level of "take" of smalltooth sawfish had high levels of uncertainty due to the 
rarity of sawfish captures combined with low levels of observer coverage. A priori analysis 
indicated the sample size required to observe a sawfish with a coefficient of variation 
(CV)=0.3 was 11,380 tow hours/year that results in a cost of about $1,000,000 to increase 
observer coverage in the eastern Gulf of Mexico. 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 smalltooth sawfish may not be practical. 
We explored the use of electronic monitoring to provide a valid alternate to increased 
observer coverage. Preliminary testing on a contracted commercial shrimp trawl vessel 
found the system performed well in capturing video for a total of 109 hauls over 62 days at 
sea. 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. While no sawfish were observed, many sightings of 
dolphins occurred which suggests interactions with other protected species could be 
captured with these systems. Pairwise comparison of video vs that collected by observers 
found little difference in monitoring of larger species of teleosts and elasmobranchs. 
Despite some positive preliminary results, in order for implementation to occur there is a 
need to further test this system and expand coverage to areas outside southwest Florida. 

___________________________________________________________________________ 

 

Addressing Some Of The Barriers To Acceptance Of Remote Electronic Monitoring In 
European Fisheries  

Helen McLachlan 

WWF - UK, United Kingdom  

In 2014 the new European Common Fisheries Policy (CFP) came into force and with it the 
landing obligation, or discard ban. This requires fishers to land, retain, record and count 
against quota, all commercial fish species, and is being phased in over the period 2015-19. 
This represents one of the biggest operational shifts in European fisheries and will present a 
number of challenges including the details of how it is applied, and then monitored for 
effectiveness. Both will be key for the landing obligation to be successful. Flexibilities will 
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likely be adopted, which will require monitoring systems to be capable of supporting these 
and providing evidence of where things are working - or not.  

To inform the debate and to address some of the commonly held misconceptions held 
about Electronic Monitoring, such as cost and how data is collected and reviewed, WWF 
commissioned the report, Electronic Monitoring in Fisheries Management. The report 
reviews the alternative methods available for monitoring and enforcement and compares 
the cost and coverage of the different methods, using the UK as a case study. The report 
concludes that only a remote electronic monitoring (REM) system equipped with video 
technology (CCTV) can provide high levels of assurance of effective monitoring of activities 
at sea. It also concludes that this technology offers the cheapest option for effective 
monitoring at sea and that it can offer higher coverage levels than others, at a lower cost. If 
adopted widely REM would create a uniform European approach to monitoring and 
importantly and a level playing field for fishermen. It would also have the additional benefits 
of increased data and the ability to demonstrate real problems, and best practice.  

WWF released the report throughout Europe and are currently in dialogue with different 
European countries' on their actions to meet the landing obligation and their views on 
monitoring and enforcing it effectively. This presentation will provide an outline of the 
report, the advocacy surrounding it and some of the challenges experienced in gaining 
acceptance for REM in European fisheries. 

___________________________________________________________________________ 

 

MAN V's MACHINE - MONITORING AUSTRALIAN FISHERIES 2016  

Chris Burns 

Australian Fisheries Management Authority, ACT, Australia  

The Australian Fisheries Management Authority (AFMA) has independently monitored 
inshore and offshore fisheries using human observers since 1979. Over the past 7-8 years 
the development of technologies as well as the evolving data needs prompted AFMA to 
investigate the potential for Electronic Monitoring (EM) to be used alongside human 
observers to meet the data collection needs. EM technology was trialled in Australia's prawn 
trawl, tuna longline, shark gillnet and demersal longline fisheries between 2010 and 2015. 
The results of these trials identified that EM could provide an effective monitoring tool to 
complement existing observer functions. From July 2015 AFMA implemented an EM 
program in the tuna longline and shark gillnet fisheries with EM systems now installed on 75 
fishing boats.  

Throughout history fears inevitably arise when human functions are threatened by 
technology. The Australian experience highlights that despite the total shift from human 
observers to EM in two of AFMA's larger fisheries the need for a human based observer 
program remains crucial. The driving force for monitoring in the tuna and shark fisheries is 
wildlife interactions and logbook data validation which is highly suited to EM. A fundamental 
need for human observers remains in fisheries where management decisions are 
underpinned by biological information.  
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The implementation of EM has proven to present many challenges around access to video 
footage by third parties, identification of previously unknown issues and identifying and 
linking common events across different data sources. There are significant opportunities for 
observes to play a greater role in supporting EM including data review and undertaking 
more engaging sampling and extension roles as EM covers some of the more mundane 
binary monitoring functions.  

Key challenges for the future monitoring programs include clearly defining data needs and 
integration with other data sources such as vessel monitoring system (VMS) data and 
electronic logbooks. Careful planning of monitoring and data requirements are required to 
balance EM and human observer program integration. 

___________________________________________________________________________ 

 

Comparing the Costs of Human versus Electronic Monitoring: Issues, Case Studies, and 
Economic Analysis  

Gil Sylvia, Michael Harte and Christopher Cusack  

Oregon State University, OR, United States  

There are growing efforts to substitute electronic fisheries monitoring for human 
monitoring in order to reduce costs, especially when the fishing industry must bear the 
majority of the costs. Decisions, however, to select the best approach are complicated by a 
range of factors including: the goals of the monitoring program; the type of fishery; which 
organization bears specific costs; the distribution, forecasts, and uncertainty over future 
costs; the effect of scale on costs; and, the efficiency of the relevant institutions and 
collaboration of the participating organizations. In order to address these questions we are 
a conducting a study to understand the issues and costs of human observers and electronic 
monitoring systems. The study includes a review of the fishery monitoring and observing 
literature, interviews with selected organizations, and case studies featuring key aspects of 
economic and financial costs. The background research and data collection are being used 
to design a financial "tool" to compare costs of human observers versus electronic 
monitoring systems. The tool incorporates major cost categories including administration, 
training, data collection, storage, and analysis. The model is organized according to the 
category of costs (e.g., fixed, annual, or variable including trip, and/or haul). The tool allows 
the user to allocate costs across time to various sectors (e.g., government, industry, private 
organizations), to use scale factors for selected cost categories, (e.g., volume equipment 
purchase discounts), to make alternative predictions for future costs, and to build in 
considerations of "opportunity costs" associated with real world fisheries. A number of base 
scenarios are being built as well as a range of assumptions that can be adjusted to reflect 
specifics of a given fishery. The graphical and tabular outputs allow the user to compare the 
total costs over a five to ten year period as well as annual and trip or haul costs, and ratios 
of key cost categories. We will present our preliminary research findings as well as the 
design and use of the economic model and will encourage conference participants to share 
ideas for improving the value and usefulness of this approach. 

___________________________________________________________________________ 
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The Challenges And Lessons Of Electronic Reporting In The Pacific Islands Regional 
Observer Program: Setting Goals, Determining Priorities, And Evaluating Feedback In Early 
Development And Testing  

Joshua Lee 

NOAA NMFS PIRO Observer Program, HI, United States  

In September of 2014, the Pacific Islands Regional Observer Program (PIROP) began early 
development of an electronic reporting project with the following three goals: 1) to develop 
a mobile application to augment observer data collection; 2) to improve the timeliness and 
accuracy of observer data; 3) to reduce program expenses through the successful 
implementation of goals 1 and 2. Since that time, PIROP has successfully moved from early 
development to at-sea user testing with observers and program staff. Early user feedback 
has been promising, and PIROP is seeking to continue the development of the electronic 
reporting system.  

The prevailing assumption is that transitioning to electronic reporting will be costly, and as 
such, funding will present the primary challenge toward implementation. However, while 
questions of funding are critical, the identification and mitigation of programmatic 
challenges during the early development of a project are equally important to achieving 
adequately operational systems. PIROP has identified the following programmatic 
challenges throughout the development and testing process: effective goal setting and 
prioritization, communicating program specifications and requirements to outside 
development teams, ensuring the quality of data, forming consensus amongst a multitude 
of program stakeholders, and meeting the requirements for data security, enforceability, 
and archiving. Additionally, the existing horizontal structure of observer program 
organizations contributes to a lack of centralized access to information, which can often 
impede results that conform to agency standards, and prevent projects from moving 
forward. (e.g. data encryption, chain-of custody, etc.).  

PIROP has had early project success, in part, due to three strategies. Firstly, setting goals 
with achievable outcomes by clearly defining objectives and key results (measurable). 
Secondly, determining program priorities through ongoing outreach to stakeholders. 
Stakeholders' involvement during the developmental stages is essential in identify critical 
requirements that may otherwise prevent a project from moving forward. Lastly, evaluating 
user feedback through clearly defined metrics. Testing with real users in real environments 
produces a wealth of information concerning usability, functionality, compatibility, and 
reliability of a system. When properly executed through these strategies, testing will provide 
feedback that can steer development and eliminate uncertainty prior to implementation. 

___________________________________________________________________________ 

 

Open Oceans - How the digital sharing culture supports healthy fisheries  

Jared Fuller and Morgan Wealti  
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Saltwater Inc., AK, United States  

Saltwater Inc. is an industry leader in the design and implementation of fishery and marine 
mammal observer programs, and an innovator in the use of electronic monitoring (EM) for 
data collection. The open-source movement, which promotes collaborative development of 
computer source-code by multiple independent sources, will likely be among the most 
transformative ideas shaping the 21st century. We believe that the establishment of open 
standards for onboard EM data collection systems, and the use of open-source data review 
software, are critical to the long-term success - and sustainability--of EM programs.  

A key constraint to effective EM implementation is the cost of data review. Operational 
implementation of EM requires not only collecting hours of video and sensor data, but also 
the ability to efficiently extract from that data the meaningful information needed to 
manage a particular fishery. Without open standards that define data collection 
specifications of onboard EM systems, service providers will continue to collect data in 
formats that can be interpreted only by their own - often proprietary - review software. If 
clear, open standards were defined, data acquisition software would necessarily reflect 
those standards and the data collected by one service provider could be easily viewed using 
third-party software.  

Saltwater is, and has been, committed to open-source software for EM data acquisition and 
review. We are pioneering the development of open-source review software and promoting 
the development and application of open standards. We believe that open-source software 
avoids the limitations and expense associated with proprietary code, encourages 
collaboration and innovation, and will speed the development of cost effective review 
solutions. An open EM ecosystem would allow for more flexible program design, and reduce 
redundancy and promote cost saving by encouraging collaboration. The end result is a more 
transparent, cost-effective, and innovative environment for data collection and fisheries 
management. 

___________________________________________________________________________ 

 

Humans and Technology - The two pronged approach to better fisheries monitoring  

Morgan Wealti and Jared Fuller 

Saltwater Inc., AK, United States  

Observer programs have expanded throughout the years as the pressures on our fisheries 
and oceans have grown and the demand for data has grown with it. Yet while the need for 
data has increased, with quotas being cut and monitoring costs being transferred to 
industry, there is an increasing need to find ways to collect that data more cost effectively. 
As in many fields, one approach is to find effective ways to use technology.  

As technology has advanced in recent years, cameras, sensors, satellites and computers 
have resulted in new ways to collect fisheries data. Yet while the use of technology - 
especially electronic monitoring (EM)-- has picked up steam, observers and some observer 
providers have been leery of the shift.  
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Saltwater has been involved in the observer business since it's inception, and we are also 
innovators in the use of EM. Saltwater's experience as an observer provider gives us a depth 
of understanding that has helped define our approach to EM. Observers understand 
fisheries, data requirements, and day-to-day operations onboard a fishing vessel, as well as 
what it takes to work with representatives of both industry and government agencies. At 
Saltwater, observers - and former observers-- are at the heart of the design and 
implementation of our EM program. They work for Saltwater as EM technicians, data 
reviewers and program managers.  

Saltwater's vision is not to take away observer jobs with EM, but to find ways to bring the 
skills of observers to the development and implementation of EM programs. Our mission is 
to provide high quality fisheries data, and we believe that the best approach in the years to 
come is to combine the skills and talents of observers with the benefits of technology, 
making the most of each of their unique contributions. 

___________________________________________________________________________ 

 

Fishery Dependent Electronic Log and Remote Data Entry  

Lara Erikson 

IPHC, WA, United States  

Since the 1920s, the International Pacific Halibut Commission (IPHC) staff has collected 
logbook information from the fishermen participating in the commercial fisheries for Pacific 
halibut in U.S. and Canadian waters. IPHC staff has also collected biological information and 
structures from Pacific halibut landed in these fisheries. IPHC fishery-dependent sampling 
data collection methods have been based on a pencil and paper technology throughout the 
majority of this time. With recent advancements in the field of ruggedized computing, the 
IPHC is exploring ways to integrate the new technology to enhance this data collection 
program. The primary impetus for this is to create a process that will eliminate or reduce 
the need for post-collection data entry and increase the efficiency of data editing. 
Consequently, the data will be provided to the end users (i.e., stock assessment and 
research scientists) earlier than in the past, allowing more time for data analyses. This 
process also provides greater precision, verification, and timeliness in the collected log data.  

In 2015, an electronic tablet was provided to IPHC port samplers in each staffed Alaskan 
port and Bellingham, Washington, for entry of fishing data from the IPHC logbooks directly 
into the remote data entry (RDE) application. Samplers were tasked with entering data from 
as many of the logs they collected, as priorities and time allowed, during the course of their 
regular port sampling duties.  

Modifications and enhancements to the application are still in progress. In 2016, RDE of log 
data continues to be a regular part of the IPHC port sampling program's log collection 
protocol. A review of the development, testing, and application of this electronic remote 
data entry system is provided along with detailed pros and cons, enhancements, accuracy 
assessments, and a path forward. 
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Exploring a Cooperative System between Electronic Monitoring and Onboard Fisheries 
Observers in the Alaskan Groundfish Fisheries  

Christopher Noren  

Alaskn Observers Inc, CA, United States  

Increasing observer coverage in the Alaskan Groundfish small boat fleet coupled with 
limited space as well as improved technological advances have triggered a large industry 
push towards electronic monitoring (EM) as an alternative to onboard observers. 
Proponents of EM cite the increased costs of observers to the small boat industry and the 
potential for high quality, 24 hour data collection with cameras. Opponents of EM 
replacement of observers note that cameras can be more easily circumvented than 
observers, technological limitations for species identification, and the inability to collect 
specimen data. While both methods have limitations, a cooperative system between these 
two programs would allow for the highest quality data and management of the groundfish 
fisheries. This system would use EM as a passive monitoring system to gather overall catch 
data and provide evidence of fisheries violations while observers would focus more on 
specimen collection and biological sampling. In this system, EM would allow for large scale 
and constant monitoring of basic catch data and general regulatory compliance while 
observer coverage would decrease to alleviate the economic pressure on the small boat 
fleet and their role as compliance officers, which is a contentious issue on both sides, would 
also decrease. Observers would take on a role more similar to a field technician, collecting 
biological data such as otoliths and stomach isotopes that EM cannot account for giving 
NOAA fisheries biologists both high levels of catch data from EM and a deep pool of 
secondary resources to assess year classes and ecosystem regime changes.  

My presentation would briefly touch on the current EM technology available as well as its 
advantages and limitations. Then present the pros and cons of both onboard observer 
coverage and EM before presenting a cooperative synthesis of both systems. 
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Session 8. How do we best monitor recreational and pay-for-hire (charter) 
fisheries? 
 
Leader: Andrew France 
 
It has become increasingly acknowledged that recreational fisheries form a very significant 
component of the catch of many fish stocks throughout the world. But, whilst commercial 
fisheries have a long history of being monitored, recreational fisheries have had far less 
scrutiny. As the size (and impact) of recreational fisheries is gradually increasing throughout 
the world, such a lack of robust data concerning their catches, bycatches and impacts is of 
significant concern for the management of fish stocks. This session investigated the best 
way(s) to monitor, observe and quantify the impacts of recreational fisheries, including 
those that involve charter boat fleets, and how to incorporate recreational fisheries 
monitoring data with data collected from commercial fisheries. 
___________________________________________________________________________ 

 

Oral Presentations - Extended Abstracts 

 

How do we best monitor recreational fisheries and pay-for-hire (charter) fisheries 

S. Phillip Bear 

IAP World Services, NOAA Reef Fish and Shrimp Observer Program, Galveston, Tx, U.S. 

The effects of recreational fishing activities can have a significant impact on the 
environment in addition to impacts derived from commercial fishing activities. Monitoring 
these impacts from recreational fisheries present unique challenges significantly different 
from observing commercial fisheries.  First, recreational fishermen are often not required to 
report their catches to any monitoring agency. Second, the logistics of implementing a 
system of monitoring can be difficult because of the unpredictable schedule of recreational 
fishermen utilizing private watercraft and departing from a wide range of ports.  For-hire 
recreational charter fisheries, or charter vessels, also present a challenge for monitoring, 
although significantly less so than private recreational fishing because of the license and 
permit requirements and that they often adhere to a schedule.  Finally, the data collected 
could not be limited to hook and line fishing, but also include cast-netting, spearfishing, 
crabbing, and lobster hunting. 

Perhaps the best method of collecting information is interviewing fishermen at public boat 
ramps or docks and measuring retained catches with permission of the fishermen upon their 
return from a fishing outing.  Data on fishing gear and bait used, along with the general 
location and environmental factors could also be collected.  However, there are several 
downsides to the dockside interview method.  For instance, some fisherman may not wish 
to reveal details about their fishing trips, specifically locations and techniques used.  Other 
fishermen may simply not wish to cooperate at all or make proper identification.  Many 
species have subtle distinguishing characteristics that make accurate identification 
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unreliable from these fishermen.  For example, the gag grouper (Myteroperca microlepis) 
and the black grouper (Mycteroperca bonaci) inhabit similar waters and the common names 
are interchanged among fishermen. 

  

Black grouper (M. bonaci) source: Fishingtripkeywest.com 

 

 

Gag grouper(M. microlepis) source: marinesciencecenter.com 

It would also be reasonable to assume that some fishermen would not be forthcoming 
about interactions with wildlife such as gear entanglements with protected species such as 
sea birds, mammals, turtles, or other protected species.  Another data collection method 
from fishing piers could be more accurately accomplished since the observer would be 
present to make firsthand identifications, observe environmental conditions, and wildlife 
interactions.  The number of individuals actively fishing could be counted at random 
intervals to get a sample of the fishing effort occurring.  A randomized selection process 
could be used to determine times and locations in which surveys are conducted to minimize 
bias.  Coordination and cooperation with local enforcement agencies may also assist in 
acquiring data from recreational fishermen.  Enforcement officers that conduct routine 
checks of catches to ensure compliance with size and retention limits could record their 
findings regarding species, size, location, and gear utilized and submit them to observer 
programs.  Also, if feasible, observers could accompany the enforcement officers to collect 
the data.   

Competitive fishing tournaments also provide simplified opportunities for data collection of 
recreational fisheries.  Collecting data on these tournaments is crucial since they often 
target a specific species.  Many tournaments adhere to strict rules and regulations in 
regards to locations fished, gear utilized, duration, and number of persons fishing which 
greatly simplifies data collection.  Observers can be present at the weigh-ins of these 
tournaments to obtain accurate measurements and collect samples.  Cameras could also be 
utilized for data collection, especially with catch-and-release style tournaments.  In 
tournaments where fish are retained, the camera system would be useful in data collection 
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of fish released, either because the fish were not within the retention size limits or were a 
non-targeted species.  In both instances, the cameras could also record potential 
interactions with wildlife.  Catch and release style tournaments provide more of a challenge 
but can still be monitored feasibly by utilizing cameras, designated survey boats, or simply 
recording the measurements taken by tournament participants. 

Monitoring of for-hire charters could be achieved most effectively in either of two methods: 
cameras with interviews or having an observer on the vessels.  Smaller vessels with limited 
space for persons on board could be monitored via cameras that could be placed in strategic 
locations to get a clear view of the fish that are captured and perhaps even record 
interactions with wildlife such as birds, dolphins, sea turtles, or protected species.  The 
species and condition of the fish upon capture and release could be determined by trained 
persons who would review the recordings.  Other important details that could affect the 
release mortality could also be noted, such as handling tactics, duration of fight, and release 
techniques.  On each vessel, measuring boards with incremental markings could be used by 
placing the fish on it and the persons reviewing the recordings could determine an accurate 
estimate of the fish’s length.  This would also be effective for fish that are discarded.  For 
fish that are retained, a biologist could meet the boat when it returns to port to obtain 
accurate measurements and collect biological samples.  For both instances of retained and 
released fishes, a GPS unit could record the locations being fished.  The observer would also 
collect data on the type of fishing gear used, how it was used, specifically depth of water 
and the depth of fishing, fishing technique (trolling, drifting, on anchor), and the type of bait 
used.  For larger “party boat” style charters, it would be feasible for a trained observer to 
accompany the boat on trips to obtain accurate data of catches, wildlife interactions, gear 
used, locations, and environmental conditions.  The observer on board would obtain 
accurate measurements and reliable identification of fish caught in addition to the condition 
and fate of the fish caught.  The observer could also provide reliable, first-hand data on 
interactions with wildlife.  This method would not be entirely different from the techniques 
used by reef fish observers deployed on vertical line vessels in the Gulf of Mexico.  The 
selection process to carry an observer would best be achieved by random selection of 
permit numbers, as vessels that partake in party boat style charters are required to be 
licensed.  The same method would apply for boats that would utilize the camera method in 
lieu of an observer because of space limitations.  Another advantage to monitoring charter 
boats is that they often operate on a schedule, departing and returning from trips at 
predetermined times. 

Monitoring of recreational fisheries would not be limited to hook and line techniques nor 
exclusively to targeting of finfishes.  Spearfishing, crabbing, cast netting, lobster hunting, 
and collection of bivalves (oysters, clams, scallops, etc.) all have potential impacts on the 
health and populations of the targeted species.  Perhaps the most effective means of 
collecting these data would be, as with private recreational hook and line fishing, to conduct 
interviews and examine catches at public boat ramps and docks.  Data can also be collected 
from scuba diving charters.  Measurements can be taken on the catches from the trips when 
the boats return to the dock and further details can be collected via an interview.  Since 
many dive charters operate on set schedules, making arrangements to sample and survey 
the catches could be relatively easy.  Spearfishing tournaments could also be monitored in 
similar fashion to that of hook and line style fishing tournaments. 
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Further data on impacts of recreational fishing can be determined from the data collected 
on the fisheries providing live and frozen bait to bait shops.  The bait sold to recreational 
fisherman are often lower trophic species such as mullet, menhaden, herring, shrimp, crabs, 
squids, etc.  The harvesting of these species wouldn’t only affect the forage species 
population, but could also secondarily affect the upper level predator species by reducing 
their available prey.  The effects of discarded bait, namely baits that are processed or come 
from sources outside the area in which the bait is being used could also have an impact on 
the environment, such as transmitting parasites or pathogens. 

A final aspect of the impacts of recreational fisheries is that of discarded fishing materials.  
Discarded or lost fishing line often entangles wildlife causing serious harm and even death 
to the animals ensnared.  Lost hooks, lures, and rigs can also ensnare wildlife and are even 
more harmful when ingested.  This is especially high risk if there is still bait on the lost hook.  
Lost weights, which are often made of lead, are extremely toxic to the environment, and 
even more so when ingested.  Additional environmentally harmful litter comes in the form 
of plastic packaging for hooks, weights, lures, and a vast array of fishing gear.  While 
determining exactly how much lost or discarded fishing tackle enters the environment is 
problematic, collecting the data on gear used, as well as number of the fishermen using the 
waters could provide at least an estimate of the quantity of these items.  Data and input 
collected from recreational fishermen, tackle supply shops, and manufacturers could be 
utilized to find a solution to these problems. 

While recreational fishing activities can have numerous impacts on wildlife and the 
environment, monitoring these impacts is feasible.  Utilizing cameras combined with 
interviews for docks, boat ramps, piers and small charter operations or observer placement 
for fishing tournaments and larger charter vessels could allow a more accurate assessment 
of these impacts.  These data, compiled with data on commercial fishing operations would 
provide a means to implement new regulations to ensure a heathy environment. 

___________________________________________________________________________ 

 

Canada’s Internet Recreational Effort and Catch (“iREC”) Survey: 3 Years In 

Rob Houtman and David O’Brien 

Fisheries and Oceans Canada 

In July 2012, Canada initiated the ‘iREC’ survey, an internet survey to provide estimates of 
recreational effort and catch in tidal waters of Canada’s Pacific Region. This recreational 
fishery is large and diverse, with 300,000 licence holders able to fish year-round, inshore 
and offshore over the entire British Columbia coast, with a variety of fishing methods and 
many target species. Established recreational monitoring programs (creel survey and 
logbook) did not cover all areas or months and only cover angling from a boat. Other fishing 
methods not covered by these methods include angling from shore, shellfish trapping by 
boat and from shore, beach digging and hand picking, and very rare methods such as fishing 
while diving. The primary objective of the iREC survey was to provide reasonable quality 
effort and catch estimates covering all months, areas, methods and species, providing 
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separate estimates of total effort and catch for each combination of month, management 
area, fishing method, species and fate (kept vs released).  

Each month, random samples of three groups of licence holders are selected and contacted 
by email explaining that they are required (by licence condition) to complete the survey 
regarding their catch and fishing activities in that month. The three groups sampled are 
licence holders who bought i) annual licences prior to the survey month, ii) annual licences 
during the survey month, and iii) term licences; licence holders sampled from the first group 
are emailed at the beginning of the survey month, while those sampled from other two 
groups are emailed at month end. To ensure resulting catch estimates represent the total 
catch of all licence holders, adult participants are asked to report not only their personal 
catch, but also that of any Juveniles (licence holders < 16 years of age) fishing with them. 
Participants are provided a personal survey link that allows multiple entries throughout the 
month. Reminder emails after the survey month end prompt fishers to use the survey link to 
complete the survey by confirming that all fishing information has been completed or that 
the participant did not fish. Personalized survey links support analysis that is stratified by 
licence type; licence types are distinguished by residency (Canadian or not), age category 
(adult or senior), and licence term (annual, 1d, 3d, or 5d). To minimize survey fatigue, 
licence holders can only be selected for one monthly survey per year. 

Survey completion rates to date have increased during the course of the survey, with 
average monthly completion rates increasing from 27% in 2012 to 36.2% to date in 2016, 
consistent with improved survey design and increased awareness and understanding of the 
survey. Overall, the precision of the catch estimates derived through the iREC survey to date 
are similar to that for estimates derived through conventional creel surveys.  

The figures below provide examples of the large number of estimates produced by the 
survey. Figure 1 shows the estimated total number of days fished, by month and fishing 
method, in the entire tidal water area of British Columbia; since conventional surveys do not 
cover the entire area even in summer months, the insight provided by this figure is 
completely novel. Figure 2 shows a ‘heat map’ of the estimated kept halibut catch, in pieces, 
by month and Management Area, for 2013 through 2015; in the heat map, white cells are 
estimates of zero catch, with relative size of catch estimates increasing from pale yellow 
through orange to an annual maximum in the red cells. While conventional methods 
provided estimates for some of the cells in this figure, the iREC survey provides estimates 
for all month-area combinations and thus a basis for total catch accounting. Overall, the 
results of the iREC survey agree reasonably well with expectations and comparable 
estimates from conventional surveys. 
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Figure 1. Total fishing days, by month and fishing method, for 2013 and 2014. 



207 
 

 

Figure 2. A heat map of the relative sizes of kept halibut catches estimated by the iREC 
survey, by month and Management Area, for 2013 through 2015. White cells indicate 
month-Areas for which the catch estimate was zero. Red cells indicate the month-Area with 
the maximum catch estimate in each year. Pale yellow through deeper orange cells indicate 
increasing relative catch estimates. 

___________________________________________________________________________ 

 

Potential Roles for Observers in the Recreational and For Hire Fisheries 

Patrick Carroll 

The recreational and for-hire fisheries present a challenge for current fisheries assessments.  
With 10.4 million saltwater anglers taking approximately 68 million fishing trips a year they 
constitute a significant stake in the various fisheries. Much effort has been put towards 
collecting quality data from these sectors of the fishery.  In the Gulf of Mexico these efforts 
have included telephone surveys, post trip interception of fishers, and mail surveys linked to 
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licensing , which provide a data collection card for the fishers to send in.  The for-hire fishery 
has had similar efforts in attempt to collect quality data, from vessel surveys to a more 
recent requirement of electronic log books that must be submitted weekly, or the for-hire 
vessel is prohibited from fishing.   

These efforts to collect fisheries data from the recreational and for-hire fisheries are well 
thought out but are subject to various types of bias and apathy on the part of the fishers.  
Collection of data from these fisheries is of great importance, as a significant proportion of 
quota is allocated to them.  For example in the Gulf of Mexico red snapper fishery the 
recreational and for-hire fishery is allocated 49% of the total catch, which is around 6.8 
million pounds.  This allocation is limited to a season of 10 days for recreational fishers and 
45 days for the for-hire fishers.  This short season causes a lot of animosity towards fishery 
managers from both classes of fishers, as the season runs irrespective to weather, as well as 
the seeming abundance of red snapper in many areas of the Gulf of Mexico, which would 
suggest a longer season.  Many, if not most of the recreational fishers are not aware of the 
significance and effort put into rebuilding the fishery, particularly red snapper, most of the 
for-hire vessels are aware of the significance of these efforts but may have trouble 
explaining them to their customers. 

There is much potential for the use of observers in both of these fisheries, that could do 
much to reduce bias in data, as well as putting a human face on fisheries management, 
which could  perhaps alleviate some of the current animosity towards fisheries managers 
and their stock rebuilding plans. Observers in the for-hire fishery could be placed on vessels 
in a initially voluntary program.   

Observers on for-hire vessels could collect data which could be compared to that received 
from the electronic logbooks currently in use, allowing comparison between self-reported 
and objectively collected observer data.  Observers on for-hire vessels could also show the 
captains and crews of those vessels how to accurately collect viable and unbiased data, 
which might improve the information collected through the electronic logbooks.  Data 
collected by these observers would be of significant in ground-truthing the data collected 
from electronic log books currently used in the for-hire fishery.  These observers could also 
act as ambassadors of fisheries management to the for-hire boats’ customers, who more 
than likely have no inkling of the current efforts to manage the fishery, thereby promoting 
conservation and rebuilding of fish stocks to new groups.  Trips that carried an observer 
could reward the vessels’ customers with shirts or some other items to further promote 
fisheries management.   Carrying an observer on chartered trips might also be a selling point 
for the for-hire vessels, as they could claim participation in good fisheries management 
techniques.  It would be possible to develop some sort of certification for this that the for-
hire business could reference on their advertising, which could further promote the idea of 
observed for-hire fishing.  

Potential roles for observers in the recreational fishery could also be developed on an 
initially voluntary basis.  This could be done by adding a check box to licensing forms asking 
participants if they would consider taking an observer fishing with them at some point.  
Another method to generate interest in placing observers on recreational vessels would be 
interacting with the various fishing groups and associations.   Collaboration with these 
groups could amplify interest and awareness of observer coverage among recreational 
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fishers, and allow them to contribute to the collection of better fisheries data which would 
lead to better fishing, which is in their best interest.  Placement of observers on recreational 
vessels could also improve current data collection methods by showing the fishers how and 
what data needs to be collected and reported in a hands on way.  

A second role for observers in the recreational fishery would be coordination with various 
fishing tournaments, where a large number of people target various types of fish in a short 
time period.  Data collected from tournaments might offer a rare insight into fish stocks in a 
restricted area.  Observers could also improve these contests by documenting catches, and 
promote catch and release of certain fish with scientific and verifiable documentation of 
what was caught.  Participation in fishing tournaments by observers would also be a useful 
tool for promotion of fisheries management techniques and data collection as well as and 
awareness among recreational fishers of them.  

Placement of observers on recreational and for-hire boats would have to take into 
consideration the safety of the vessel to the observer.  Many if not most recreational vessels 
do not have the full complement of safety gear required on commercial vessels.  Some for-
hire vessels have this equipment, as they may fish commercially as well, which also implies 
that they have the necessary  US Coast Guard safety inspection required of vessels taking a 
fisheries observer.  Perhaps by deploying observers  in the for-hire and recreational fleets, a 
greater level of safety among the vessels may be obtained, as well as greater awareness  
and prevalence of life saving equipment, such as epirbs, life rafts, and firefighting 
equipment.   The high cost of some of this gear to the vessel owners, particularly life rafts 
and epirbs, could be minimized by deploying the observers with these items if necessary. 

Observer collaboration with recreational and for-hire fisheries could be a significant factor 
in promulgating and popularizing the collection of data and reporting it in a timely manner 
to fisheries managers, so that such self-reporting of data from fishing trips becomes as 
common as buying bait and ice.  Recreational fishers and for-hire businesses are concerned 
about the health of the fisheries and the marine environment, and are in many cases 
frustrated by seeming over-regulation.  Developing a relationship between recreational 
fishers and fisheries managers, through the deployment of observers would be a powerful 
and empowering technique to facilitate better relations between them.  It is interesting that 
recreational and for-hire fishers are allowed and encouraged to self-report data  for 
fisheries management purposes.  For some reason this is not sufficient for the commercial 
fisheries, as it is easily manipulated and subject to many types of bias, which makes this 
information unreliable for management purposes.    Observers could be a significant asset in 
improving and developing data collection from these fisheries, through un-biased collection 
of quality fisheries data. 

I would like to thank the national observer program for sponsoring me to come to this 
conference.  It is an honor to address you today.  Seeking observer participation for these 
conferences is a great and empowering idea, and gives one sense of inclusiveness in the 
process of fisheries management.   

___________________________________________________________________________ 
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Canada's Internet Recreational Effort and Catch ("iREC") Survey: Next Steps 

David O’Brien1 and Rob Houtman 

Fisheries and Oceans Canada 

After three years of continuous operation, the internet recreational effort and catch (iREC) 
survey has demonstrated that an internet-based survey can produce reasonable estimates 
of effort and catch in a large recreational fishery for a fraction of the cost of alternative 
methods (See Houtman & O’Brien, this session).  An internal review by Fisheries and Oceans 
of the iREC methods in 2015 highlighted two key next steps for the program: the use of 
concurrent creel survey estimates to bias-correct the iREC estimates and additional research 
to evaluate the influence of non-response bias in iREC data.   

There are bias concerns with ‘fisher-dependent’ data, meaning data provided by anglers 
with no independent verification, such as the reports collected in the iREC survey.   Some of 
the bias sources that likely apply to iREC data include: avidity bias (only avid anglers report), 
prestige bias (reports are inflated), strategic bias (reports are modified to influence 
management), recall bias and bias due to species misidentification.  Across all sources, the 
magnitude and direction of overall bias in iREC survey estimates is unknown; although, 
many of the potential bias sources consistent with fisher-reported data lead to an expected 
positive bias.  The source of bias we are most concerned with for the iREC survey could be 
termed ‘non-response bias’, or a positive bias resulting from people who did not catch 
anything failing to report their fishing activity through the survey.  Likewise, it is possible 
that people who did not fish are less likely to initiate the survey process.   

Recreational effort and catch are independently estimated in the peak fishing times and 
areas using a creel survey.  The creel survey in British Columbia is a combination aerial-
access site survey design where effort and retained catch are collected in a fisher-
independent manner.  Having two concurrent estimates of catch and effort allows for the 
development of correction factors for one estimate type to the other via regression.  
Because the creel survey includes fisher-independent data it is assumed to be more 
accurate than the iREC survey.   As such, we use it as the dependent variable in our ‘bias-
correction’ regression (e.g. Fig. 1) allowing conversion of iREC estimates to presumably less 
biased creel-equivalent estimates.  As the creel survey generates only estimates of 
recreational catch and effort, we use type 2 regression methods to address the uncertainty 
in the dependent variable of the iREC – creel survey regression.  We argue that this ‘bias-
correction’ is an appropriate way to address cumulative bias across all sources in the iREC 
survey data.   

After three years of data collection, it appears that there is a generally small and variable 
positive bias in iREC estimates relative to creel-based estimates (Fig. 2) for commonly 
captured species.  Although there is considerable pressure to reduce creel survey coverage 
as a cost saving measure in the future, our data to date suggests that creel surveys are 
required for ongoing iREC bias-correction. 

Although a bias-correction approach appears appropriate to address bias, we have 
conducted a telephone survey of licence holders who were invited to the survey but failed 
to report.   This survey quantified the impact of non-response bias by comparing fishing 
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behavior of non-responders to that of iREC respondents.  To date, we have found no 
evidence for non-response bias in terms of fishing activity or catch (Table 1), but plan to 
continue these telephone surveys in the future. 

Having complete annual estimates of effort and catch across all marine recreational 
fisheries in British Columbia has raised interesting management challenges.  Firstly, catches 
in times and areas not previously surveyed have complicated the management of species 
where catch is managed to an annual quota, as annual catches are now higher than 
previously estimated.  Secondly, estimates of recreational catch for species for which none 
previously existed can potentially result in costly re-examination of management methods. 

Table 1. Comparisons of catch estimates from iREC respondents and a sample of licence 
holders who failed to respond to the iREC survey, but provided fishing information during a 
subsequent telephone survey.  We found no statistical differences between catch estimates 
of these two groups (two sample K-S tests), suggesting that non-response bias is 
insignificant for iREC estimates. 

 

 

Figure 1.)  An example regression of iREC estimates of retained Chinook salmon 
(Onchorynchus tswachywa) on estimates obtained from the creel survey.  Each data point 
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represents an iREC and creel survey estimate for the same area and month.  The dotted line 
represents a 1:1 relationship, and the solid line is the fitted regression line.  Example error 
bars (+/- 1 SE) are provided for four points to highlight estimate precision in both the iREC 
and creel survey data. 

 

Figure 2.) The ‘bias-correction coefficient’, or slope of a type II regression with a zero 
intercept, between iREC and creel survey data for three fish species over four licence years.    
The black dotted line would be the expected trend if there were no differences between 
iREC and creel survey estimates (no bias).   Over these three species, there was a pattern of 
a positive bias of iREC relative to creel survey estimates.  In addition, the bias-correction 
coefficients tended to vary from year to year suggesting that ongoing ‘bias-correction’ of 
iREC estimates to creel survey estimates is required. 

___________________________________________________________________________ 

 

Surveying Angler Expenditures for Commercial Passenger Fishing Vessel trips in Non-US 
waters from San Diego.  

Charles Villafana, NMFS West Coast Regional Office, Long Beach, CA.  

James Hilger PhD. NMFS Southwest Fisheries Science Center, La Jolla, CA.  

Rachel Mahler, NMFS Southwest Fisheries Science Center, La Jolla, CA.  

San Diego is home to a large fleet of Commercial Passenger Fishing Vessels that primarily 
target Tuna, yellowtail, dorado, and wahoo outside of the United States EEZ. These trips 
range from day trips to over 14 days away from port. The anglers on these trips come from 
all over the world to Southern California. Every five years the National Marine Fisheries 
Service conducts a National Angler Expenditure survey to estimate the economic 
contribution of recreational fishing in all coastal states. However, since this is typically a 
survey of State fishing license holders, the anglers on these trips are not included. (No 
California fishing license is required if the trip only fishes in Mexican waters). Developing a 
survey to estimate the expenditures of this sector of the recreational fishery has been a 
challenge. In 2015, partnering with the Sportfishing Association of California, National 
Marine Fisheries Service conducted a pilot study on various methods to survey these 
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anglers. In 2016, NMFS is conducting a year round survey using in person interviews to 
gather information on angler expenditures in the Non-US CPFV fleet.  

___________________________________________________________________________ 

 

Open Discussion Session 

 

John Carlson (NMFS) 

Question 

Why isn’t MRIP deploying surveyors on charter boats? Especially party boats and vessels 
within the existing recreational program. 

Response 

Charles Villafana: It could be an issue with funding.  There is coverage, but at a low rate. 

Patrick Carrol: There is a strong lobby in the SE United States for it. 

Wes Erikson (British Columbia Fisherman) 

Question/comment 

Why not make the completion of the surveys a condition of acquiring a fishing license?  Also 
noted the idea of electronic licenses being easier and more convenient than paper licenses, 
adding that with smart phones and technology it would be easier to confirm and cannot be 
lost as easily.  

Response 

Rob Houtman: It is a licensing requirement in Canada, but enforcement is difficult.  It has 
been tried in the commercial range, and enforcement was an issue. 

Stefan Sawynok: It is challenging because of the large number of licenses issued. 

Unidentified  

Question 

Is there a potential for double counting with the Creel and iREC surveys? How do you reduce 
bias? 

Response 

David O’Brien: The Creel and iREC surveys are two different surveys.  There is a potential to 
cross-reference the information from the two surveys. 

Unidentified from Indonesia 
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Question 

Are there specific log book and license qualifications for recreational fishing? 

Response 

Rob Houtman: There are specific types of licenses based on what fish/fishery is covered.  
There are no logbooks for recreational fishing, but they are supposed to fill out the 
electronic survey. 

David O’Brien:  There is a training program for Creel surveyors, but no certifications. 

Dean Baigent (MPI, New Zealand) 

Comment  

In New Zealand, recreational fishermen are not required to report, but charter boats are.  
Also mentioned certain party boats having permits for serving alcohol. 

Unidentified Question  

If there were incentives or punishments in order to help increase the level of survey 
response, wouldn’t that generate a bias in the data collected? 

Response 

David O’Brien: This is a question that has not been explored, but is a concern. 

Rob Houtman: This is something that would be difficult to avoid.  Pressing for survey 
response has the ability to give bad data, and it would be an issue that would require 
delicate handling. 

Stefan Sawynok: The best incentive for recreational fishermen to provide survey 
information would be taking the information they provide and using it to in turn give them a 
better picture of fish stocks and fishing trends so they can be most successful when they 
fish.  They help themselves by providing the information that keeps the fisheries productive. 

Phil Bear: There is an inherent bias in information collected by survey even without 
incentives or punishments.   Misreporting and misidentification of species is something to 
consider.  

Dennis Hansford (NMFS) 

Question  

Is satisfactory bycatch data being collected from the surveys? 

Response 

David O’Brien: There is some concern about truth in reporting bycatch, especially when the 
bycatch includes protected/prohibited species.  The data is as good as we can get given 
difficulty in obtaining data otherwise.  Retained bycatch is included in the Creel Survey. 
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Stefan Sawynok: Questions of bycatch and mortality are included in the survey but it still 
remains a source of difficulty within the self-reporting scenarios. Bycatch is being reported. 
In Australia, they have had reports of fishermen catching turtles, crocodiles and even a pig.  
They are asked to, and have provided photo evidence of their bycatch. 

Unidentified 

Question  

Is there bias correction? 

Response 

David O’Brien: There is bias correction that includes both positive and negative interactions. 

Unidentified 

Question/comment  

Mentioned that bycatch is more a term related to the commercial fishing industry and the 
definition makes it unusable on the recreational side of fishing.  The idea of getting released 
catch data, which can include undersized and undesirable species, seems more appropriate.  
Is there release mortality data being collected? 

Response 

Stefan Sawynok: There is a pilot project on release mortality in Australia.  It is a large project 
that involves education and outreach, sharing the results with the public to help them 
develop better fishing practices to reduce mortality in catch. 

David O’Brien: The Creel survey is designed to capture released catch data.  There are a lot 
of studies on release mortality and they are looking into that data, using all sources to get a 
statistical estimation of mortality. 

Charles Villafana: The Identification component of the for released fish is somewhat weak 
within the survey response, but mortality is recorded. 

Roy Morse (N. Pacific Observer Program) 

Question  

There can be similar salmon species identification characteristics. Did the surveys account 
for misidentification of Chinook salmon? 

Response  

David O’Brien: The Creel surveys are conducted by observers that are trained in fish 
identification.  The iREP data is self-reported, so it can be a major source for bias, and has 
been listed as such.    

Bo Whiteside (West Coat Groundfish) 

Comment  
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There is a three part collection system for surveys.  They have phone surveys, mailed out 
surveys and in person interview.  The Oregon Department of Fish and Wildlife created a mail 
survey that gets sent with $2 for coffee to allow the respondent to complete the survey 
while enjoying a cup of coffee.  It seems to have increased the response rate.   

___________________________________________________________________________ 

 

Abstracts of presentations that did not provide Extended Abstracts 

 

Public Private Partnerships in Fisheries Data Collection  

Stefan Sawynok 

INFOFISH AUSTRALIA, QLD, Australia  

In the past only government had the resources to collect large scale data on any fishery. 
Now thanks to technology, particularly mobile and echo sounder technology, the private 
sector is catching up and will streak ahead in the coming decade.  

There are public-private partnerships in the infrastructure industry to build roads and other 
key public infrastructure. Fisheries managers should consider a similar approach.  

Recreational fishers are voluntarily collecting data at an ever increasing rate with ever 
increasing sophistication. In fact, the most successful private sector operations - FishBrain 
and Insight Genesis rely on crowdsourced data to drive their business model. The former 
tracking fishing spots and the later underwater topographical maps. With new entries such 
as ScreamingReel (social network for fishers) and Track My Fish (real time monitoring of 
fisheries) the data collection space in recreational fishing is only going to get more 
competitive in the years ahead.  

One of the advantages of the private sector networks is they are building a global footprint. 
They can track fishers not just in a region but across state and country borders. While this 
technology is new, the amount of data collected is growing very rapidly as almost all of 
these technologies have a payback to the fisher. If they didn't fishers wouldn't use them.  

There are some challenges to integrating private sector data into public sector applications, 
including data quality, coverage and sampling methods. These are largely addressable 
through either tweaking of the technology or education of the fishers. There are other 
issues such as privacy considerations but again these are addressable through a variety of 
means.  

As an example of what is coming, in the 2015 Net Free Zone debate in the Fitzroy River 
(Central Queensland, Australia) both recreational and commercial fishers relied on data 
collected by fishers over government sources in forming their arguments. Both sides felt the 
data was not only more credible, it was more useful.  
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There is a real chance that recreational fishers will end up knowing more about the status of 
an area than government. Public-private partnerships can potentially help fisheries 
managers keep up. 
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Session 9. How do we observe and monitor artisanal fisheries? 
 
Leader: Chris Burns 
 

Artisanal fisheries, especially in developing countries, are usually large, diverse, changing 
and are vital sources of food and jobs. They also take a significant share of fisheries 
resources, and can therefore cause tension with industrial fisheries. These fisheries also 
have (at least some) discards and incidental catches, which usually go unmonitored. Due to 
cultural issues and the idiosyncrasies of artisanal fishers, an important factor in the success 
of any monitoring program relies on observers’ communication skills with them. In this 
session we explored (using a series of case studies): ways to establish the objectives, design 
and operational logistics of monitoring programs in artisanal fisheries; satisfactory levels of 
observer coverage in them; the relative cost-benefits of various ways to conduct monitoring 
programs in them (using, eg. observers and/or electronic systems); and the training and 
logistical support needed for observers working with artisanal fishers 
___________________________________________________________________________ 

 

Oral Presentations - Extended Abstracts 

 

Rockfish Wanted, Dead or Alive: 

An Overview of the Oregon Nearshore Fishery 

Scott Leach 

NOAA Fisheries OR, United States 

Pacific States Marine Fisheries Commission, OR, United States 

Some of the smallest boats observed by the West Coast Groundfish Observer Program 
(WCGOP)  participate in the Oregon nearshore fishery. This state permitted fishery is 
comprised of two types of permits; Black and Blue Rockfish permit and the Black and Blue 
Rockfish permit with a nearshore endorsement. 

These permits differ in allowable catch, both species diversity and quantity. The Black and 
Blue Rockfish permit allows fishermen to retain a quota of Black and Blue Rockfish per two 
month quota period and 15 lbs of bycatch per trip period. The Black and Blue Rockfish 
permit with nearshore endorsement allows 

fishermen to target the same quota of Black and Blue Rockfish, but also allows for retention 
of cabezon, kelp greenling, and other nearshore rockfish. The same two month quota period 
applies to nearshore endorsed permits. 

The vessels participating in this fishery target their quota with multiple gear types, 
sometimes even using multiple gear types on the same trip. The most common gear type is 
rod and reel, the same gear used by sport fishermen targeting nearshore species. Other gear 
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types commonly used include cable gear and longline gear. Less frequently used fishing 
methods include stick gear, trolling and traps. 

Permit holders in the OR nearshore fishery are allowed to fish any coastal Oregon waters 
open to commercial fishing between zero and thirty fathoms. Most trips occur in a single 
day near their port of origin. Of the 112 nearshore permits 81 primarily fish out of one of 
three ports in Southern Oregon: Port Orford (50 permits), Gold Beach (15 permits) and 
Brookings (16 permits). Of the remaining permits, 26 fish out one of three ports located in 
Northern Oregon: Garibalidi (5 permits), Pacific City (16 permits) and Newport (5 permits). 
The remaining permits fish out other ports or are not actively participating in the fishery. 

Vessels participating in the OR nearshore fishery range in size from 12 - 43 feet in length. 
The average length is currently 24.78 feet. The WCGOP selects all vessel over 18 feet in 
length for observer coverage. Vessel are randomly selected for one two month quota period 
each year. Although all permits associated with vessels over 18 feet are selected for 
coverage, safety issues sometimes lead to vessel exemption. 

Some exemptions in this fishery include, weather, vessel space constraints and vessel 
exceeding weight capacity. 

With an average size of 24.78 feet, wind, wind waves and swell significantly impact safety 
aboard these vessels. In addition to at-sea conditions, these vessels also face the obstacles 
such as, bar crossings, craning into the ocean or launching through the surf to access the 
ocean. Before taking a trip observers must verify that the conditions will allow for safe 
passage to the fishing ground and back and that at-sea conditions will allow for a safe trip. 
For most trips, this isn’t an issue but sometimes vessel operators will embark in conditions 
that exceed the observer’s safety tolerance. In these circumstances, the observer 
documents the conditions to justify the trip exemption. 

On vessels as small as 18 feet, space can also be an issue for observers. With varying deck 
size, large totes to contain the catch and multiple gear types, sometimes there is simply no 
room for the observer and their gear. When space becomes an issue, observers will take 
pictures documenting the conditions, as well as, writing up how another person on board 
would be a safety hazard. Exemptions relating to space constraints most commonly result 
when another person on board would limit the vessel operator's ability to access vessel 
controls or taking another person would not allow space for gear to be safely set and or 
retrieved or fish to be safely landed. 

Boats built for commercial fishing are designed to handle the weight and volume of fish 
caught. However, many vessels employed in the Oregon nearshore fishery were originally 
intended for recreational use. As a result, observers in the WCGOP sometimes encounter 
overloaded vessels, especially those 18 - 20 feet in length, carrying totes full of water to 
keep the catch alive. If an observer suspects a vessel may be overloaded, they will use 
volumetrics to determine the weight of water and weigh the gear to get an estimate of 
equipment weight. This plus the weight of people, and outboard motor for vessels with an 
outboard can then be compared to the vessel capacity placard. Pictures of the vessel, 
capacity placard, gear and the calculations are then used to justify the exemption. 
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Small boats commercially fishing the open ocean present many challenges to observers. 
Greater susceptibility to environmental conditions such as wind, wind waves and swell, 
space constraints, and weights limitations all factor into observer safety and data collection 
in the OR nearshore fishery.  Navigating these challenges depends on cooperation and 
positive working relationships between observers and fishermen. WCGOP observers live in 
their assigned ports, ensuring that they know, understand, and 

become a part of local fishing communities. This proximity fosters working relationships that 
allow both fishing and the collection of fishery dependent data, thus providing the best 
available data for the management of the nearshore fishery. 

___________________________________________________________________________ 

 

DEVELOPING A LOW COST ELECTRONIC MONITORING SYSTEM FOR SMALL SCALE 
FISHERIES 

Mike Osmond1, John Wang2, Joel Barkan3, Blanka Lederer3, Jacob Isaac-Lowry4, Sarah 
Alessi4, Yonat Swimmer2 

1WWF – US, 2NOAA NMFS – Pacific Islands Fisheries Science Center, 3Ocean Discovery 
Institute 4FlyWire Cameras 

Introduction 

Overfishing and bycatch are two major problems faced by many global fisheries, particularly 
small-scale fisheries in developing countries. As one of the first steps, fisheries managers 
need to quantify catch rates and bycatch interactions by placing fisheries observers on 
commercial fishing vessels.  These observers record catch composition data, including catch 
rates, species information and bycatch interactions. This data is then available to help 
inform management decisions, and potentially compliance purposes. 

The implementation of observer programs carries with it a range of issues.  Placing 
observers on fishing vessels requires funding, observer availability, safety concerns, and 
time for training and sea time. Some nations have less-strict standards for their observer 
programs, while fisheries in other nations have no observer coverage at all.  In particular, 
many developing countries lag in the capacity to gather catch data, especially for small-scale 
coastal fisheries.  As a result, management agencies struggle to make informed decisions.  

To address these issues, the use of electronic video recording systems to monitor vessel 
catches is becoming more widespread and sophisticated. Along with increased 
sophistication comes substantial cost, resulting in an advancement that can be very difficult 
and challenging to implement in developing countries and associated small-scale fisheries 
(SSF). As such, this initiative seeks to use low cost video technology to provide catch 
information that can then be used as a basis to appropriately manage these fisheries and 
potentially help them perform at a sustainability level consistent with the Marine 
Stewardship Council (MSC) standard. 

Description 
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The project is working to develop and test low cost electronic monitoring (EM) systems that 
could be used to augment observer coverage in SSF to collect fish catch data and to also 
collect interaction rates with endangered, threatened, and protected (ETP) species such as 
sea turtles.  Such systems would be extremely valuable to both international fisheries as 
well as domestic SSF.  For example, the gillnet SSF off the coast of Baja California has almost 
no observer coverage, but recent studies indicate that these fisheries interact with huge 
numbers of the critically endangered loggerhead sea turtle (Caretta caretta).  Similarly, the 
gillnet fishery off the West coast of Borneo (Kalimantan) has no observer coverage, but 
recent efforts by WWF-Indonesia indicate that the fishery near the town of Paloh interacts 
yearly with hundreds of threatened green sea turtles (Chelonia mydas).  Having a more 
complete understanding of this bycatch rate is critical not only to local fishery management, 
but also to the conservation of the international populations of these turtle species. Thus 
assessing this bycatch rate and compiling a catch composition of the current fishery are 
important first steps. This system is not designed to be a primary enforcement or 
compliance tool, but rather a way for managers to gain an understanding of the impact that 
many of these fisheries may be having.  

In order for a video monitoring system to work successfully in small-scale fisheries, two 
primary issues need to be addressed: 1) Will the electronic monitoring system in this project 
produce fisheries data comparable to an onboard observer program?  2) What data 
management protocols and processes are needed to ensure that high-quality fisheries data 
is produced?  It is important to note that our initial goal of assessing the fisheries has a 
different set of protocols and processes than if the EM systems were used for compliance or 
enforcement goals. 

A pilot program initiated in 2015 provided a promising start.  WWF collaborated with NOAA 
Fisheries and Flywire Video Systems in the development of an EM system specifically aimed 
for use by small-scale, coastal fisheries. This initial design was tested in the Gulf of CA in 
Mexico and West Kalimantan in Indonesia where the researchers have developed 
relationships with the fishing communities through comprehensive trials with a net 
illumination project designed to reduce turtle bycatch. These testing arenas provided 
important feedback to the ongoing development of this EM technology.  Initial prototypes 
tested in West Kalimantan, Indonesia had equipment failures, inadequate design, and poor 
weather (i.e. fires in Indonesia) that hampered data collection, but provided much needed 
insight into critical modifications to improve the robustness of the system.  

Based on this vital feedback a newly redesigned and redeveloped system was tested in the 
Gulf of CA, in particular In Bahia de los Angeles. This is an area where established 
relationships with the gillnet fishing community, a research base, reasonable access, and 
favorable weather conditions make for a suitable and easily managed testing arena where 
developments in the system can easily be monitored.   Using this gillnet fishery, a test 
between onboard observers and the EM systems provided impressive results. There was no 
statistically significant difference between the catch data or bycatch data recorded by an 
onboard observer and that determined from later examination of the video recording. The 
overall time spent to obtain catch data with the EM system was 60% less than using an 
onboard observer and this includes the time spent reviewing the video footage. 
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This shows the potential of low cost EM systems as a data collection tool in similar data 
limited small-scale fisheries in developing countries, particularly where they are trying to 
achieve a sustainability standard that requires credible catch data. The cost of this system is 
less than one tenth of currently existing sophisticated EM systems, with the target cost of 
the system being ~ $750 USD.  The costs associated with video review and data storage are 
also considerations that would be taken into account by any government-operated 
program, but any observer program will have these costs associated with it. More 
sophisticated monitoring systems and even observer programs utilizing human observers 
start with costs that are exponentially higher than this system. These high costs are a major 
reason many countries are unable to implement observer programs.  

The fisheries, which do have coverage, are often high income earning, such as tuna fisheries, 
and can bear the cost. The fisheries in which we have been working to develop this 
equipment, have no observer coverage at all, but their impact on the marine biosphere can 
be just as great, simply because of the sheer number of fishermen involved in these SSF. 
Hardware improvements, including, reducing the battery requirement may reduce the cost 
even further, making the system a realistic proposition for purchase by governments or 
fisheries management agencies looking to improve data collection and understanding of the 
fisheries in their waters.  

During recent meetings with the leadership of Indonesia‘s Ministry of Marine Affairs and 
Fisheries they expressed support and a desire to actively participate as a collaborator in this 
project. They indicated a desire to expand the trials of the EM system and were interested 
in their use in other fisheries, as well as the potential to manufacture the system in 
Indonesia.  The system has been developed to operate with off the shelf components, and 
in-country manufacture will avoid developing countries having to import the systems from 
the U.S., potentially contributing to reducing the cost. By having the Indonesian National 
Observer Program as collaborators in the project, the project now has a research site that 
has national level partners, Indonesian NGO partners on the ground, Indonesian university 
academics guiding the project, a fishing community onboard with the program, and 
individual fishermen invested in the research.  This could certainly provide an opportunity to 
develop a protocol for working with governments, including the development of an 
applicable legal and regulatory structure required to implement an electronic monitoring 
program and the uses to which the data could be applied.  

Future development will focus on increased ruggedness of the system, increased 
programming capabilities, use of scalable battery systems with options to tie the battery 
into existing vessel power systems or use of solar power systems, and optional add-on 
capabilities (e.g. GPS, Wi-Fi, LCD).  In addition, a software platform will be developed to help 
manage and capture the video and GPS data in order to help with video data processing. 

The modified systems will then be field tested with existing programs in both Indonesia and 
Mexico, with the potential to also examine its application in other countries.  

___________________________________________________________________________ 

 

Open Discussion Session 
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Toby, West Coast Groundfish Observer Program:  

Has the use of drones to monitor smaller vessels unable to accommodate EM or human 
observers been investigated? 

x Scott Leach – No. 

x Mike Osmond – No, does not see drones as a feasible option to meet data needs, eg, 
catch composition and wildlife interactions. 

2. Unidentified, Denmark:  

Question specifically for Etienne Klein, are there any concerns in using a device for both 
monitoring and safety reasons? 

x Etienne had left by this stage, no further input from the panel. 

3. Sarah Bryan, Environmental Defence Fund:  

Complemented Mike Osmond on his work and asked if there had been discussions with the 
West Coast Regional Office in relation to applying similar monitoring strategies to the west 
Coast Drift Gillnet Fishery?  

x Mike Osmond – Reasonable chance a grant will be made available to work in this 
space. 

4. Unidentified, National Marine Fisheries Service, South East Fisheries Science Centre:  

Question for Mike Osmond, has much resistance been encountered from any of the 
operators you are working with in Mexico and Indonesia? 

x Mike Osmond – Has not encountered any resistance from fishers he is working with, 
this cooperation is aided by the fact that the parties have worked together in the 
past on projects to reduce bycatch. 

5.  Unidentified, A.I.S:  

Question for Mike, where can the report from the study in which EM and human observers 
were compared be found? 

x Mike Osmond – Paper is in the process of being peer reviewed and submitted for 
publication. 

6. Howard McElderry, Archipelago Marine Services:  

Comment directed to Mike Osmond – The technology implemented in your program makes 
a lot of headway in reducing the entry cost of EM. However, it also raises some concerns 
(capturing gaps and understanding biases) when this low cost program is compared to a 
more comprehensive system. Offer of caution that the events your viewers are seeing aren’t 
just the events that the fleet wants to be seen. 
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x Mike Osmond: All the areas of concern raised have been investigated, the regions in 
which this program is implemented are countries/fisheries that don’t have the 
capacity to implement more sophisticated monitoring systems. Small scale fisheries 
make up a significant proportion of the worlds fishing effort and in most cases there 
is no information being collected and the agencies trying to manage these fisheries 
have no data in order to make informed decisions. With this taken into account any 
monitoring regime that can be implemented will be beneficial. 

7. Steve Kennelly, IC Independent Consulting:  

Commented that due to its scarcity any data that can be collected from small scale/artisanal 
monitoring programs are of huge benefit to the FAO Global Discard Report.  

8. Ernesto Altamirano, IATTC:  

Commented that it is important to recognise that good observers can come from various 
backgrounds and may not have to be formally qualified biologists. Ernesto followed up this 
comment with two questions directed to Mike Osmond. 

i) Can you provide some information on the engagement of high school 
students in your monitoring program in Mexico? 

ii) What involvement has the Mexican Government had in the implementation 
of your program? 

x Mike Osmond –  

i) Like to mention the Ocean Discovery Institute in San Diego, it is the mission 
of the institute to bring science to underserved communities by encouraging 
kids to become involved in science. The institute has field research centre in 
Bahia de los Angeles and invites young people there to get hands on marine 
science experience.   

ii) Mexican Government gave a grant to another NGO to investigate the 
Loggerhead Turtle bycatch issue in the Gulf of Mexico, the grant was used to 
buy 50 cameras we produced. Further to this the Mexican Government has 
not had a lot to do with our specific program.  

9. Unidentified, Alaskan Observer, TechSea:  

Commented that her experience has highlighted that the role of an observer is also that of 
an educator, providing information to fishers and the wider community on the science of 
fisheries and the importance of monitoring. 

10. Andrew France, Ministry for Primary Industries, New Zealand Observer Program:  

New Zealand Observer Program has been in operation for 30 years and it has never been a 
prerequisite of employment that an observer have a university administered qualification, 
many of our observers do but it is not essential. Many of our very good observers come 
from the fishing industry.   
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11. Julian Hawkins, IQMI: 

How do we do a better job at getting the message out about best practices for 
monitoring/reporting?  

x Mike Osmond – Considers his organisation (WWF) working to this outcome with 
people on the ground throughout the world. Government also has a large role to 
play in spreading the word and those attending IFOMC. 

12. John McVeigh, North West Science Centre, NOAA Fisheries:  

Question directed to Mike Osmond, can you expand on your software development, are you 
likely to achieve further reductions in review time and will the software become publicly 
available? 

x Mike Osmond – Funding has only recently become available for further software 
development, will be looking at species identification technology and an increased 
ability to compress, metadate, tag and archive video will result in efficiencies in data 
review. 

13. Unidentified, Pacific Islands Region Observer Program: 

Can the panel share any experiences in the establishment of the regulatory basis to support 
ongoing monitoring programs for artisanal fisheries? 

x Mike Osmond – Important for us to work with governments who have the 
framework in place to make use of the data collected. 

x Sandra Andraka – We think the government have to run the programs, we are 
assisting the fisheries agencies in order for them to be in control of their own 
monitoring programs. 

14. Katie Beacham, Pacific Monitoring Compliance Panel: 

Three questions directed to Mike Osmond. 

i) Are the fishers you are work with obliged to report any of their operations, 
e.g. logbooks? 

ii) Are the cameras you use easily transferable and can they be manipulated by 
operators (easy to turn on and off during a trip?) 

iii) Do the cameras you use have a field of view that covers the entire boat? 

x Mike Osmond –  

i) No reporting. 

ii) The cameras are easily transferable and are able to be turned on or off by fishers, 
however this action would be easily identifiable as the system has a running time 
stamp. 
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iii) No, field of view does not cover the entire boat, maybe a bit wider than a GoPro. 
This tends to not cause a problem as all fishing activities we monitor are 
occurring in a small area on the boat that is easily covered by the cameras we 
utilize. 

___________________________________________________________________________ 
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Newport Beach Dory Fleet:  The History of an Artisanal Fishery 

Toby Shewan 

Alaskan Observers Inc 

INTRODUCTION 

Artisanal fisheries fill a niche in the commercial fishing world that is often overlooked.  
Historically, people have sought out fresh, affordable, locally sourced seafood and the same 
holds true today.  Consumer’s attitudes as well as fishing regulations are constantly 
changing and artisanal fisheries have to adapt accordingly in order to remain successful.  A 
recent shift in consumer’s tastes has placed much more value on how, where, and by whom 
their food is caught.  Artisanal fisheries find themselves at the forefront of this movement 
and are quickly becoming an increasingly appealing alternative to more common large -scale 
fisheries. 

The Newport Beach Dory Fleet has been in existence since 1891 and began as a marketplace 
where fishermen could sell their fresh daily catch directly to the public.  It is an asset to the 
community economically, but also culturally and historically, being one of the oldest 
operating fishing fleets and markets in California as well as being recognized as a historical 
landmark.  The traditional sharp bow, flat bottomed dory boats have slowly been replaced 
by more efficient modern boats but the small size of the fleet and the longstanding 
relationships formed between fishers and their customers maintains the appeal of the small, 
low impact fishery.   

Newport Beach and the Dory Fleet have been evolving side by side for well over 100 years.  
There have been many ups and downs for the fleet over the years, yet it has persevered and 
maintained its appeal as an artisanal fishery.   

METHODS 

After looking at the rich history of the fleet and conducting interviews with dorymen as well 
as their customers I have determined the success of the fleet, as well as the success of any 
artisanal fishery, lies in three major components.   

1.   The fleet’s ability to stay true to a core business model.  In the case of the dory fleet this 
business model is simply to provide fresh, locally caught fish, at an affordable price directly 
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to the public.  The dory fleet market provides a niche market for local, fresh fish that 
otherwise could not be procured.  As long as the fleet is able to bring in freshly caught local 
fish the customer base will be ever present. 

2.  Longevity of the fleet depends on it connection to the community.   Long-standing 
relationships are formed between fishers and their customers and over the years an equally 
strong bond has formed between the fleet and the City itself.  Loyal customers return to the 
market because they have formed relationships with the fishers and trust the product that is 
being sold to them.  As a community, Newport Beach understands the fleet is an asset to 
tourism, local business, and community heritage and likewise has stood behind the fleet on 
numerous occasions 

3.  This artisanal fishery has remained successful due to their ability to adapt , whether it be 
to fishing regulations, environmental changes or changing consumer tastes, the dory fleet 
has found a way to stay productive. 

I have created a brief timeline of the historical events that have shaped the dory fleet over 
the years and will discuss how these three components that make up a successful artisanal 
fishery have helped keep the fleet moving forward.  

TIMELINE 

1891- A group of dorymen sublease a section of beach property from the McFadden’s who 
had been granted a lumber operations lease.  This same area of beach was once the location 
of a Native American fish trading post and its appeal lay in its close proximity to the 
Newport Submarine Canyon that was carved along with the Newport Bay and the ancient 
Santa Ana River which provided calm waters close to shore.  Small dory boats would row out 
before dawn, pull gear, and await the mornings westerly winds to sail them home after a 
few hours at sea. 

• The fleets business model of providing fresh, local, affordable fish was born and will 
become the fleet’s identity, separating them from other commercial fishing 
operations. 

1902- Business at the dory fleet is steady and dorymen build a marketplace on north side of 
the pier 

1925- 50 fishermen total in Newport Beach 

1941- Commercial Mackerel fishery booms and number of commercial fishing vessels jumps 
to over 400.   

1950’s- Mackerel fishery peaks with 9 boat landings and 3 fish canneries.  In its heyday the 
fishery produced 275,785,048 one pound cans of fish in one year.  By the end of the decade, 
whether it be from pollution from the growing population, industrialization, or overfishing 
the fish began moving farther out to sea.  Canneries began shutting down and the vessels 
moved on to more productive fishing grounds 

• Fortunately, these vessels were not in direct competition with the dorymen as they 
were still focused on selling their fresh, local, daily caught fish directly to the public.  
The small sized, low impact fishery did not suffer the massive increased fishing effort 



228 
 

the commercial mackerel fishery faced and was able to sustain itself where the 
mackerel fishery failed.  

• They were also well established at this point with a solid, faithful customer base 
which helped the market thrive.  

1967- The City of Newport Beach shows its commitment to preserving the fleet by signing 
documents ensuring their rights to the land near the pier.   

• The city realizes the cultural, historical, and economic importance of the fleet and 
begins embracing the fleet as an integral part of the community.  A foundation is laid 
for an ongoing partnership between the fleet and the city which will serve the 
dorymen greatly in the years to come. 

1969- Newport Beach further supports the dory fleet declaring it a Historical Landmark 

1989- Dorymen and their families rebuild the fleet market constructing the boardwalk, 
fishermen’s lockers, and the wooden stands for weighing and selling fish.   

• The updated marketplace maintains the nostalgic feel of the outdoor market and 
solidifies it as a fixture of the community and local economy.    

1990-  Massive oil spill occurs in neighboring Huntington Beach two miles from shore when 
an oil tanker tried to moor at an oil pipeline.  The damage to the coastline was extensive 
and business at the dory fleet slowed down immensely.  Customer were afraid of the 
potential for contaminated fish and many stopped coming.   

Several dorymen could not last these slim times and ended up moving on.  The financial 
losses were too great for some to continue.  A class action lawsuit was filed on behalf of 
several dory fishermen.  Payouts were made, but for many it was too little and much too 
late, as the checks came sixteen years after the oil spill in 2006.  

• It was a slow few years after the spill and the only reason the remaining members of 
the fleet were able to scrape by was the few longtime loyal customers who still came 
down to the beach to buy fish.   

• Loss of productive fish areas become an inconvenience but the adaptability of the 
fleet to seek out new fishing areas, as well as targeting different species, allows the 
fleet to sustain itself until the demand for fish returns after the spill. 

2002- June 2-  Federal Government institute restrictions on some species of bottom-
dwelling rockfish.  Regulators ordered a halt to commercial fishing off much of the California 
coast for many varieties of Rockfish, commonly sold as red snapper.  This restricted the take 
of any rockfish from a depth greater than 120ft and also placed restrictions on the take of 
sablefish. 

A large part of the dory fleet depended upon the catch of sablefish as well as thornyheads, 
which was a major source of revenue.  Such restrictions could have put many of the fleet 
out of business.  The dorymen argued that stocks of thornyheads and sablefish were not 
under the same pressure that the other rockfish species were subjected to and should 
therefore be exempt of these new regulations.    
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• It was not just the dorymen who were concerned about these new regulations.  The 
city of Newport Beach decided to get involved too and sent a letter on the dory 
fleet’s behalf to the National Marine Fisheries Service as well as to the Pacific 
Fisheries Management Council.   

• Newport Beach mayor Tod W. Ridgeway professed his support of the fleet by saying 
“If the changes allow six or seven families to continue their livelihoods it will benefit 
the city tremendously.  The dory fleet has economic and historical value.  It is critical 
to our image.”  

2002-July 25-  Federal regulators lifted restrictions for the two types of fish the dorymen 
have depended on for years.  The National Marine Fisheries Service lifted the West Coast 
ban on thornyhead, as well as size limits for sablefish caught south of Point Sur near 
Monterey Bay.  NMFS said fishing for thornyhead was mistakenly prohibited in June when 
the government took emergency action to halt commercial fishing for popular varieties of 
rockfish commonly sold as red snapper. 

• This is a great example how how the fishermen and the community came together to 
overcome impending hardships in the form of new regulations.  The fleet and the 
community depend on each other culturally and economically and in this case their 
cooperation turned out to be mutually beneficial.  “The restrictions have been lifted 
and the corrections made.  This will help the dory men, big time” John Devore, 
groundfish manager for the Pacific Fisheries Management Council. 

2012-  Marine Life Protected Area created in waters off southern California which have 
historically been fished by the dorymen.   

• Critical fishing grounds are lost and the fleet again must adapt to these new changes.  
Dorymen had to downsize, cut down on expenses, and run fewer boats in order to 
keep their business going.   

2014- City of Newport Beach allocates $50,000 for maintenance and repairs to the dory 
fleet market. 

• The city of Newport Beach continues to embrace the fleet as an integral part of the 
community. 

Present-  The dory fleet market is thriving and many say business is as good as it’s ever 
been.  Lines of faithful customers anxiously await the day’s fresh catch before the sun rises 
weekend after weekend.   

• It is still the only market in the area offering locally sourced fish that were caught 
within hours of their sale. A recent trip to a local high end fish market offered fish 
that were not as fresh, and with no options for local fish.  The closest product to 
being local was from Mexico and the closest domestic product available was from 
Washington State. 

A new generation of customer has begun flocking to the market and much of this can be 
attributed to social media.  Customers can see what species of daily catch will be available 
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on the fleets website www.Doryfleet.com and there is a twitter account @doryfleet which 
promotes the business as well. 

• Over the years an influx of new ethnic groups have assimilated into the fabric of the 
community and the fleet has done much to adapt in order to accommodate these 
new customers.  Many species of smaller boney fish that would typically be passed 
up by many customers are embraced and enjoyed by the new ethnic patrons.   

• Species that many other commercial fishermen consider unmarketable discard find a 
demand at the dory market. Customers also have the opportunity to obtain as much 
of the fish as they desire.  Some customers take home fish heads for making soup 
and stock, others prefer the offal for various traditional dishes from their homeland.   

• Many of these new ethnic customers feel a connection to the fleet because it is 
reminiscent of the open air, port-side, fresh fish markets they remember from their 
homeland.  They also form strong bonds with their fishermen and get more 
individualized attention compared to other markets. 

How the West Coast Groundfish Observer Program covers these vessels 

• Newport Beach dory vessels that are covered by our program are either limited 
entry zero tier or California near-shore permitted.   

• Our goal is to provide the same coverage of these vessels as would be be provided 
any other vessel fishing under these permits.  This ensures unbiased data pertaining 
to each of these fisheries.   

• There are some limitations in covering these vessels, due to their small size, which 
affects the way these vessels are observed and sampled as well.   

• Safety issues must be taken into consideration also when observing these small 
vessels which typically fish at night.   

• There are differences in the type of observer gear that is used when observing the 
fleet. 

Coverage 

• Vessels are randomly selected for observer coverage.  

• Some vessels are unobservable due to safety concerns of vessels being overloaded 
with the extra weight of an observer.  This loss in data is made up for by using 
landing receipts and port sampler data to fill in the gaps in coverage. 

Observing and Sampling  

• Small size of vessels limits the amount of sorting and sampling area available to an 
observer.  Discard is typically weighed as it comes up because there may not be any 
place to allow fish to accumulate.  Larger species discarded must be visually 
estimated as it may not be safe nor feasible bringing species aboard to be sampled 
and weighed. 
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• All sorting and sampling must be done in one small area of the boat because of the 
need to keep the boat balanced with equal body weight distribution while fishing. 

• Fishing at night poses limitations on visibility that must be accounted for.       

Safety Concerns 

• Observers may need to help launch the vessel through the surf which poses many 
risks of injury. 

• Many of the vessels motor to and from fishing grounds at a high rate of speed often 
times going well over 20kts in the darkness of night. 

• Upon returning to the beach the vessel beaches itself by motoring at a high rate of 
speed directly onto the beach.  Observers must be prepared to brace themselves for 
the beaching of the vessel. 

Gear 

• Hip waders may be needed when assisting in the launch of the vessel. 

• Spring scales are used to weight fish rather than larger electronic scales due to size 
and weight limitations aboard dory vessels. 

• Headlamps are also needed when fishing at night. 

• Head to toe slickers and a waterproof hat are also of use because even small waves 
will get you wet on open vessels of this size. 

• Immersion suit must be close at hand and PFD and EPIRB must on your person at all 
times.  Personal VHF radios may also be kept on one’s person and are highly 
recommended.   

CONCLUSIONS 

The Newport Beach Dory Fleet’s core business model of providing fresh, locally caught fish, 
sold directly to the public continues to be one of its main selling points.  It is a service that is 
just not offered anywhere else in the area.  Over its existence this artisanal fishery has stuck 
to their business model and it has proven effective in maintaining the appeal of the fleet.  
Adapting their product and services to cater to each of their individual customers’ palates 
sets them apart from other fish markets in the area.  It is the fleets ability to adapt to 
changes in regulations and environmental factors that has kept them going.  Along with the 
closures and changes in regulations the fleet has endured comes sustainability, which has 
become a major selling point of the market.  There is a sense of community associated with 
the fleet, due to the long standing relationships formed between the fishermen and their 
customers, which has kept the business successful over the years. Newport Beach itself has 
shown its appreciation of the fleet and has went out of there way on numerous occasions to 
assist the dory fleet in remaining alive and prosperous. 

___________________________________________________________________________ 
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California Artisanal Fisheries: Monitoring Small Vessels in the Live Nearshore Fishery 

Michael Lindley 

Alaskan Observers Inc. 

A significant portion of ex-vessel seafood value in California comes from small boats 
participating in the California Nearshore Fisheries (Fig. 1), usually delivering their product to 
market alive, requiring extra care of retained species. These Nearshore vessels are typically 
smaller, ranging in length from human-powered 3m kayas to 15m boats at the largest.  This 
artisanal fishery uses hand-operated or lightly mechanized gear like pole and reel gear, short 
(3-5 hooks) cable gear, hand lines, limited longlines (<150 hooks), traps, and even 
spearguns.  Gear is set and retrieved several times a day and most fish are landed the same 
day, ensuring the freshest product to consumers who have come to depend on these daily 
deliveries. Distances from port to the fishing grounds are much shorter than deeper-water 
fisheries, so fuel expenditures are naturally lower.  Because gear and fuel costs are low, it 
takes fewer capital resources to participate in the live Nearshore Fishery than other fisheries 
that have recently been the focus of on-board monitoring.  Lower costs of entry makes this 
fishery available to small operators who may have a regular “day job” and fish only on the 
weekends or during good weather.   

While large-scale deep water fisheries have come to accommodate and even expect 
monitoring, these smaller-operation participants in the California Nearshore fisheries have 
largely had little or no expectation of Federal observer coverage, both because their small 
vessels are naturally difficult to work on and also because the fishery is state regulated.   

Historically, there were jurisdictional barriers that prevented federally sanctioned observers 
from collecting data on the vessels operating inside state governed waters.  Most of these 
fisheries target federally managed species, especially rockfish (Sebastes spp.).  In California, 
although these species may be federally managed, the State issues two distinct Nearshore 
permits: a “shallow” Nearshore permit that allows the retention of grass rockfish, gopher 
rockfish, black-and-yellow rockfish, kelp rockfish, china rockfish, rock and kelp greenlings 
(Hexagrammous spp.), California scorpionfish (Scorpeana guttata), cabezon 
(Scorpaenichthys marmoratus), and California sheephead (Semicossyphus pulcher).  The 
“deep” Nearshore permit allows the sale of black rockfish, blue rockfish, brown rockfish, 
treefish rockfish, copper rockfish, and quillback rockfish.  Lingcod (Ophiodon elongatus) and 
shelf Sebastes spp. can be landed by both permit holders, and in fact, many fishermen have 
both permits, eliminating bycatch that they could otherwise sell.  There are even a 
significant number of fishermen who have neither permit and only sell Lingcod and shelf 
rockfish.   

With such a patchwork of regulations governing this fleet, it took novel cooperation 
between Federal and State managers to allow the West Coast Groundfish Observer Program 
(WCGOP) to cover the Nearshore Fisheries.   Equally novel was the personal outreach from 
observers to establish relationships with individual fishermen to get compliance with 
coverage mandates.   

The logistical challenges of actually boarding and working safely on these smaller Nearshore 
vessels where you could not carry large or heavy scales onboard required innovative 



233 
 

equipment and techniques to collect data.  WGCOP issued brass handscales to observers 
instead of heavy (10-30 kg) platform scales which took up much less space and allowed a 
much smaller sampling area, which in reality is frequently just a meter of space on the 
gunwale of a skiff.  

The Nearshore fleet only has to meet minimal safety standards due to their size, so the 
WCGOP also had to re-think observer safety training and how it equips observers for small 
boat work.  Neither liferafts nor EPIRB’s are required for vessels less than 12 meters in 
length by the United States Coast Guard (USCG, 2009).  Again, WCGOP had to modify the 
equipment and training that its observers received.  For example, because the eventuality is 
high that  there won’t be an automatically deploying liferaft to provide shelter, most 
Nearshore Fishery observers prefer to carry Personal Location Beacons (PLB’s), which can be 
worn on the person at all times in a personal flotation device (PFD) pocket.   

This poster will be a case study of how the WCGOP approached these challenges of 
jurisdictional and logistical barriers, while addressing the ever-present challenge of getting 
more coverage in hard-to-access artisanal fisheries. 

Fig. 1 

 

Source: 
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Statewide Commercial Fishing Activity. CA Sea Grant, 2013. Web. 01 June 1016. 
<https://caseagrant.ucsd.edu/project/discover-california-commercial-fisheries/statewide-
commercial-fishery-activity>. 
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The Tale of Two Trips: Unobserved vs. Observed Trips in the California Nearshore Fishery  

John LaFargue and Jon McVeigh 
NOAA Fisheries l Northwest Fisheries Science Center, West Coast Groundfish Observer 
Program, Seattle, WA USA 

There has long been talk about the “observer effect”, the bias caused by an observer being 
onboard a vessel. The decision on when, where, and how to fish can all be biased when a 
vessel is observed. A fisher can choose to fish in areas or with gear that may have a lower 
chance of interaction with sensitive species. Observed bycatch rates may not accurately 
depict true bycatch rates of the fleet as a whole.  

 As a first step to understanding observer bias in the California nearshore fishery, the 
average landing size by species group was calculated from landings from 2002- 2015. The 
year 2002 was chosen as a starting point since it was the first year after the state of 
California required minimum landings for the renewal of nearshore permits. The year 2015 
was chosen as an end date for the series since it is the most current year we have complete 
data for. Next, the percent difference in landing weights was calculated by species groups 
between observed versus unobserved species groups.  

The average landing weights by species group showed there were higher landings in some 
species groups when observers were not onboard. In particular, many of the shallow water 
species (cabezon, gopher, black and yellow, grass, and kelp rockfish) showed these higher 
landing weights. This is most likely the result of fishers fishing shallower when observers 
were not onboard. Fishers in the nearshore fishery often fish in water less than two meters 
in depth, just outside the surf zone. These small vessels are much more maneuverable 
without the weight of the observer and gear and fishers may take more risks while fishing 
alone. Surprisingly, several other shallow water species groups (greenling and gopher) 
showed higher average landing weights while vessels were being observed. 

 Nearshore species groups are typically fished in deeper water (California scorpionfish, 
sheephead, and blue, gopher, china, brown, kelp, olive, copper, quillback rockfish) away 
from the surf zone showed roughly an equal split between observed versus unobserved for 
higher average landings. Looking at the percent difference between observed versus 
unobserved, several species groups stand out. Kelp, olive, copper, and quillback rockfish all 
have much larger unobserved landings percentage-wise. This may not be significant since all 
four species groups have low average landing weights. California scorpionfish landings show 
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a much larger percentage of weight for observed trips compared to unobserved trips. This is 
most likely caused by the small pool of larger vessels able to carry the observers most, if not 
all of the time. The elevated rock greenling percentage will need further investigation.  

There is evidence that observer presence may influence some nearshore fishers in where or 
how they fish. The observer effect also appears to be target species dependent. From the 
raw data, it is apparent that individual fishers have an impact on the average landing 
weights. This fact alone could have management implications, considering the majority of 
landings may not be observed with less than 100% observer coverage. Further review of the 
data is needed to fully identify the trends. Producing profiles for individual fishers could give 
us a better understanding of effort, target strategy and potential bias. An analysis of the 
species composition of observed versus unobserved landings might also give further insight 
into potential bias. 

Acknowledgements Special thanks to Mike Fukushima CDF&W, Yong-Woo Lee NOAA, 
Rebecca Hoch NWFSC and all the observers collecting data out on the water. 
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Observations in the California Halibut (Paralichthys californicus) Trawl Fishery 

James Grunden 

WCGOP Ventura,  CA 

INTRODUCTION 

California halibut are a large predatory flatfish of the family Paralichthydae that inhabit the 
west coast of North America from the state of Washington to the Baja peninsula in Mexico. 
For millennia people have targeted these fish with fossil remains identified in Chumash 
midden sites along the southern California coast. After the arrival of Europeans, recreational 
and commercial fisheries emerged and targeted halibut using gillnets, hook and line, spears 
and trawl vessels. Concerns over the exploitation of the fishery were expressed as early as 
1916, and since then, an evolving array of regulations and closures have been implemented 
to ensure the health of the population (Jow 1990).  Since 2002 federal groundfish observers 
have been deployed on California halibut trawl vessels to collect data specific to the 
management of the halibut stock.  

The trawl sector of the halibut fishery historically sold fish dead to local restaurants and at 
fish markets. Since the early 1990’s, a live market emerged increasing the value of individual 
fish (Tanaka 2013). Today, particularly in southern California, the majority of halibut are 
delivered live to local businesses or at fish markets where fishermen sell fresh/dead fish 
directly to the public, maintaining artisanal qualities rarely seen in California’s commercial 
fisheries. This poster compares California state trawl landings with West Coast Groundfish 
Observer Program data and scientific literature to outline the current state of the halibut 
fishery.  

TRAWL HISTORY 

Trawling in California began in 1876 with the introduction of paranzella nets in San Francisco 
bay that were dragged across the ocean floor by two sailboats. Initially halibut were caught 
alongside target species like English and Petrale sole (Jow1990). By the early 1900’s halibut 
became a target species as the trawl fishery expanded from Bodega Bay to San Diego. In the 
1940’s with the increased availability of combustion engines, the fishery transitioned to 
single vessels towing otter trawls throughout the state. Other technological advancements 
like hydraulic pumps, GPS and depth finders greatly improved the fishermen’s ability to 
locate and exploit more fish.      

Beginning in 1915 California state waters (inside 3 miles of shore) were closed to trawling in 
order to protect and manage near shore fish stocks. Since then state waters have rotated 
through a series of openings and closures to trawlers along the coast. Currently trawling is 
prohibited in state waters, except within the California Halibut Trawl Grounds (CHTG), which 



237 
 

was established in 1971 (Fig.2). The CHTG extends 1 to 3 miles offshore from Pt. Arguello to 
Pt. Mugu, with special restrictions regulating trawl gear configurations.  

In the first half of the 20th century the halibut trawl fishery was concentrated around the 
San Francisco region. Since 1945 trawl landings in southern California surpassed landings in 
the north. In the 1980’s higher landings transitioned back to the northern region and today 
the majority of halibut trawling takes place outside of the San Francisco bay area followed 
by the Santa Barbara Channel.  

METHODS 

Landings data of halibut were submitted by the California Department of Fish and Wildlife 
(CDFW), and reflect only halibut caught by trawl gear from 1990 through 2015.  The West 
Coast Groundfish Observer Program has deployed observers on halibut trawlers fishing in 
federal waters since 2002 and vessels fishing in state waters, at CDFW’s request, since 2006. 
Observers collect a multitude of data specific to the fishery as well as interactions that occur 
with other parts of the ecosystem. Observers record the locations, times and depths of 
fishing effort as well as identify and record all retained and discarded species landed by the 
vessel. Length frequencies are collected from 5 randomly selected California halibut as well 
as 42 other groundfish species with otolith samples and sex information collected from 
priority rockfish species. Observer data helps scientist determine the locations of deep sea 
coral habitats by identifying specimens and collecting genetic tissue samples for analysis.  
Occasionally there are incidental takes of marine mammals, sea birds and threatened 
species by halibut trawlers. Observers document sightings and interactions with vessel gear 
in addition to recording tagging information and collecting tissue samples from dead 
individuals.  

DISCUSSION 

According to historical data the highest landings of California halibut occurred back in 1917 
with 3.5 million pounds landed and gradually decreased through the 1940’s and 50’s 
(Tanaka 2013). Landings from the early 20th century include all gear types and are not 
comparable with trawl fishery landings in Fig.3, but are presented in Fig.1 to illustrate the 
decline in overall landings since 1917. 

Trawl landings since 1990 appear relatively stable and corresponding peaks are seen 
between landed and discarded halibut since observers began collecting data aboard halibut 
trawl vessels in 2002. The corresponding rises in legal and sublegal halibut suggests that the 
stock may be influenced by oceanographic conditions. This conclusion is reiterated in a 2011 
stock assessment of halibut conducted by the California Dept. of Fish and Wildlife (CDFW). 

Average lengths of sublegal halibut have increased since observers began recording them in 
2007 and have fluctuated between 44 and 48cm since 2009 (Fig.4).  The increase in average 
lengths coupled with the increases seen in total discards of sublegal fish suggests that 
healthy recruitment is taking place.   

The 2011 stock assessment suggests that California halibut are composed of two regional 
stocks that are separated north and south of Pt. Conception. Since the 1980’s the 
population north of Pt. Conception has increased to levels above the maximum sustainable 
yield, while the southern stock appears to be depleted to only 14% of its unfished biomass 



238 
 

(Tanaka 2013). The increase in the northern region is thought to be due to past El Nino 
events, where ocean conditions allow larval fish to settle out closer to shore and take refuge 
in protected areas where survival is significantly better. It was also noted that the possible 
causes for low biomass in the southern stock were the result of lost nursery habitat, poor 
water quality and a series of unfavorable recruitment years.  

The assessment noted that California halibut are highly fecund and that recruitment is 
independent of biomass, meaning fishing pressure is not influencing the population at the 
current rate of catch. Despite the high reproductive potential of halibut and the assumption 
that depleted stocks result from poor ocean conditions, continued observations of the 
fishery and management actions may be needed to avoid genetic bottlenecking or the 
collapse of the fishery.  
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MONITORING ARTISANAL TUNA FISHERIES IN THE WESTERN AND CENTRAL PACIFIC 

Deirdre Brogan 

Fisheries Monitoring Supervisor, SPC 

The Western and Central Pacific Ocean region is a vast area made up of 20 Pacific Islands 
Countries and Territories (PICTS) and producing around 50% of the world tuna catch. Since 
2004 the tuna stocks in this area has been governed by the Western and Central Pacific 
Commission (www.wcpfc.int).   Monitoring of the industrial tuna fisheries has, since the 
inception of the WCPFC consistently increased, improved and broadened in scope in 
accordance with each additional conservation and management measures.  

The artisanal tuna fishery produces substantial catches in a number of the PICTs, but the 
level of monitoring has historically been low.  Earlier studies have suggested that the total 
value of all artisanal fisheries in the Pacific islands area is equivalent to the value of the 
industrial tuna catch. However, substantive data to support this study remains scarce. In 
2011, after a request from one island member country the Pacific Community14 set up an 
artisanal tuna monitoring programme, and it was later expanded to other countries, mostly 
on request.  

                                                             
14 Pacific Community (SPC), Noumea, New Caledonia.  
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The objectives of the artisanal monitoring programme include documenting the total 
number of vessels (motor boats and canoes), obtaining an estimate of their annual catch 
and considering any effects the industrial tuna fishery has on artisanal fishers. Over-time, 
and in consultation with other groups, additional objectives were recognised and absorbed. 
For instance, fish aggregating devices (FADs) which accumulate pelagic species are 
increasingly deployed to provide fishers better access to these species and reduce pressure 
on the dwindling reef fish stocks.  Capturing any such transfer of fishing effort was easily 
identified by the programme, either through regular monitoring or replication of the design 
at specific FAD deployment sites. Additionally, documenting the economic and socio-
economic aspects of the fishery were added for example; participation rates (employment), 
sale or consumption of the catch, trip costs, and the contribution of the fishery to national 
food security, which was specified as a regional goal (4) by the Pacific Forum Leader’s 
Roadmap for Fisheries. 

Discarding in the artisanal tuna fishery is minimal, with most if not all of the catch taken 
back to shore for sale or consumption by the family. For this reason, and acknowledging that 
the vessels are always small and without cabins, the artisanal tuna fishery is monitored at 
the point of unloading. Much of the methodology, skill sets and learnings generated by the 
Pacific Island Regional Fisheries Observer (PIRFO) programme was found to be transferable; 
including the use of standardised data collection formats to easily replicate the programmes 
across national boundaries, species identification, biological sampling, supplies and 
suppliers, and data management practices and their associated tools.  

Similar to artisanal fisheries in many parts of the world the total number of vessels involved 
in the fishery and the spatial location of their landing sites was generally unknown in the 
early days.   To overcome this data gap a consultancy on the benefits and challenges of 
vessel registration in Pacific Islands and Territories was completed and is available from the 
Pacific Community’s digital library 
http://www.spc.int/DigitalLibrary/Doc/FAME/Reports/Welch_2016_Registraton_System_fo
r_SSFVs.pdf  

The artisanal tuna monitoring programme uses a stratified random sampling design with 
data collected from motor boats and canoes landing at busy boat ramps or defined beach 
sites.  An integral part of the monitoring programme is estimating the number of the vessels 
that have completed a fishing trip on a daily basis.  Logsheet, catch and effort data is 
collected regularly with a high response rate, while length sampling is done weekly.  

New technology is boosting monitoring efforts. Of these the smartphone/tablet applications 
“Tails” may have the widest impact. The application electronically records the standardised 
data sets, removing the need for data to be entered; but its ability to compress and store 
data until an internet connection can be established and the data subsequently uploaded to 
the cloud-based database that is most appreciated. The alternative, shipping paper copies 
to and from remote islands, with un-reliable schedules is a challenge. Additionally, to 
enhance the knowledge around fishing areas some vessels will be tracked by AIS receivers. 
Em-trak © devices have been chosen, most especially for their integrated distress button, 
and trials are scheduled to take place after the conference. 

This monitoring programme has now been established in seven Pacific countries and that 
number is likely to grow. An annual catch estimate for three countries has been established. 
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The data for one country has been fully analysed, although the report is currently only for 
internal use. It is expected that further analysis of the generated data sets and publication 
of the results will take place during 2017.  
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Challenges and lessons learned in assisting in the development of observer programs in 
Central America  

Sandra Andraka1, Alvaro Segura1 and Michael Osmond2  

1EcoPacific Costa Rica, 2WWF United States  

The recognition of the importance of observer programs and their contribution as a valuable 
source of consistent data has been recognized by fisheries management agencies around 
the world. The requirement for effective implementation of these programs is becoming 
more widespread, including fisheries in Developing countries. This is the current situation 
for Central American countries that are Member and cooperating non-Member (CPCs) of 
the Inter-American Tropical Tuna Commission (IATTC) that are required to have a minimum 
5% observer coverage of the fishing effort made by its longline fishing vessels greater than 
20 meters length overall. Beginning with these fleets and expanding to smaller vessels in 
length overall, this requirement presents an opportunity to developing observer programs 
in fisheries with lack of data. Nevertheless, the development and implementation of a 
national observer program in those countries is complex due to capacity of fisheries 
management agencies, legal and financial issues, and the conditions of the fisheries, among 
others challenges. This paper presents the main challenges to developing the ability to 
implement observer programs that can operate on a self-sustaining basis in Central America 
countries, and lessons learnt in this process. Recommendations are made to guide these 
efforts in an effective and efficient manner according to the conditions in this Region. 

___________________________________________________________________________ 

 

Sheephead : Modern Day Observing in Artisanal Fisheries  

Steven Todd 

WCGOP, CA, United States  

Artisanal fisheries in the San Diego, CA region pre-date discovery of the new world by 
millennia. From the ancient Kumeyaay civilization to our modern day society, these fisheries 
continue to provide jobs and food for the local inhabitants of the area. Although our fishing 
fleet has evolved beyond artisanal status to be defined by more modern standards that 
include power driven vessels, hydraulics, and high tech electronics, some gear types have 
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remained artisanal. The use of gill nets, hook and line, and fish pots are fishing techniques 
that have secured a place of importance in the archeological and historical timeline of 
fishing in the area, and they are still currently used. Fish pots continue to be the primary 
gear used to catch and deliver one of our dominant reef species to market, the California 
Sheephead (Semicossyphus pulcher).  

Federal and California state guidelines dictate the management measures for this species. 
Participants in this fishery must possess a limited entry permit and must comply with 
quotas, closed seasons, closed areas, required safety gear as defined by the U.S. Coast 
Guard, and allow observer coverage for trips during a two-month trip period, selected by 
random means, during each calendar year.  

Fish tickets, shore-side port sampling, and robust data collection, at sea, by observers in the 
West Coast Groundfish Observer Program (WCGOP) help to monitor and manage healthy 
stocks. While the target observer coverage rate is 20 percent in this fishery, actual coverage 
rates are less, with the difference attributed to waived trips for weather, observer safety, 
vessel size and condition, crew size, observer availability, and/or fleet avoidance.  

As in any fishery, longevity of the management program and local observers serving the 
area foster open channels of communication with the fleet and further aid in their 
participation. Niche fisheries such as this one represent a puzzle of local activities that can 
only be assembled and better understood slowly and methodically. 
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An Observer program’s contribution to fisheries zoning and management in the Exclusive 
Economic Zone of Costa Rica for tuna and tuna-like species.  

Alvaro Segura and Sandra Andraka  

EcoPacific, Costa Rica  

An Observer program's contribution to fisheries zoning and management in the Exclusive 
Economic Zone of Costa Rica for tuna and tuna-like species.  

In Costa Rica in 2014 a new regulation was signed (Decreto Ejecutivo 38681 MAG-MINAE) 
for zoning and management of tuna and tuna like species fisheries in the Exclusive Economic 
Zone (EEZ). Four polygons are established with regulations for national artisanal longline 
fleets and foreign industrial purse seines fleet.  

The aim of this work is to present the EEZ areas utilization by national artisanal longline 
fleets and their relation with the new polygons. Data were collected in observer program on 
board 83 boats, from May 2005 to June 2012, in 1693 sets. Fisheries were directed to mahi 
mahi (1135), sharks (285), tuna and billfishes (273). Capture by unit effort (CPUE) data are 
presented by fishery and by polygon, for both target and non-target species. These data 
were obtained in collaboration with longline fishing sector Recommendations are made for 
fishery management in the polygons of the EEZ and also the importance of development of 
observer program in Costa Rica is shown, where there are recent incipient efforts to deploy 
observers in these fisheries and develop an official observer program. 
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