
DRAFT 
May 25, 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 

Developing Effective Monitoring for the 
Northeast Multispecies Fishery: 

Methods and Considerations 

 
 
 

 
 
 
 
 

White Paper 
 
 

New England Fishery Management Council 



DRAFT 
May 25, 2012 

 

 2

 
Table of Contents 
 
Program Goals and Objectives ............................................................................................ 3 
Monitoring Program Standards ......................................................................................... 12 

Current Monitoring Requirements and Practices .......................................................... 12 
Data Needs and Other Monitoring Outputs as Determined by Program Goals ............ 13 
Other Considerations .................................................................................................... 14 

Standards for Accuracy and Precision ...................................................................... 14 
Biological and Management Uncertainty Associated with Monitoring ................... 14 
Observer Bias ............................................................................................................ 15 
Full Retention............................................................................................................ 15 
Funding Mechanisms and Cost-Sharing ................................................................... 17 
Monitoring Program Safety ...................................................................................... 19 

What Changes Are Needed to Meet Goals? ................................................................. 19 
Dockside Monitoring ................................................................................................ 19 
At-Sea Monitoring .................................................................................................... 19 
Electronic Monitoring ............................................................................................... 19 

Conclusions and Next Steps.............................................................................................. 19 
Appendices: Case Studies from Other Regions ................................................................ 19 
 
 
Tables 
 
Table 1 – Sample goals for monitoring programs .............................................................. 9 
 
 
Figures 
 
Figure 1 – Structure for an at-sea fishery observer program .............................................. 8 
 



DRAFT 
May 25, 2012 

 

 3

Program Goals and Objectives 
 
In October 2011, the New England Fishery Management Council (NEFMC; “Council”) convened 
a workshop on lessons learned during the first year of sector management, which included both 
panels of sector representatives and breakout groups with a larger number of participants. In the 
panel that focused on monitoring and in each breakout group, many questions were raised that 
challenged the efficiency and effectiveness of the monitoring program for the New England 
groundfish fishery. While participants discussed many specific aspects of the program, both the 
panel and most of the breakout groups felt that it was necessary to reconsider the goals of the 
program and then determine whether the current program was the most cost-effective way to meet 
those goals.1 The Groundfish Plan Development Team (PDT) has prepared this paper in response 
to those comments in order to assist the Council in designing a more effective program. 
 
A comprehensive fishery monitoring program consists of both at-sea and shore-side components, 
and must be designed in a way that at-sea observers, dockside monitoring, and electronic 
monitoring (or whatever combination of the three are used) complement each other in order to 
collect the necessary data. These programs also augment or complement the federal Observer 
Program (NEFOP). Managers are faced with the difficult task of determining the nature of the 
monitoring and the desired levels of each type of coverage in order to achieve management goals.  
 
Participants at the October NEFMC workshop stated overwhelmingly that affordability was their 
main concern in the design of a monitoring program. That principle is therefore assumed in this 
paper. Once program goals and minimum data needs are determined, calculations can be done to 
determine the most cost-effective way to achieve the desired outcomes. It would also be possible 
to identify basic requirements for the program and then secondary goals that could be considered 
as tiered advantages if they are cost-efficient. 
 
The authority for requiring monitoring programs in U.S. fisheries is laid out in the Magnuson 
Stevens Fishery Conservation and Management Act (“Magnuson Act”). Under the discretionary 
provisions in §303(b)(8), the Magnuson Act states that: 
 

“…Any fishery management plan which is prepared by any Council, or by the Secretary, 
with respect to any fishery, may require that one or more observers be carried on board a 
vessel of the United States engaged in fishing for species that are subject to the plan, for 
the purpose of collecting data necessary for the conservation and management of the 
fishery; except that such a vessel shall not be required to carry an observer on board if the 
facilities of the vessel for the quartering of an observer, or for carrying out observer 
functions, are so inadequate or unsafe that the health or safety of the observer or the safe 
operation of the vessel would be jeopardized.”2 (Emphasis added). 

 
While the Magnuson Act stipulates that observer programs have the purpose of collecting data 
necessary for conservation and management, it does not provide any further guidance on 
developing goals and identifying needs for such programs. 

                                                 
1 New England Fishery Management Council. 2011. Meeting Summary: “New England Fishery 
Management Council Sector ‘Lessons Learned’ Workshop”. Available at: 
http://www.nefmc.org/nemulti/council_mtg_docs/Nov%202011/8_SectorWorkshopSummary.pdf (last 
accessed February 14, 2012). 
 
2 16 U.S.C. §1853. Sec. 303 “Contents of Fishery Management Plans”. 
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Current Management Goals: 
 
The current rules for monitoring in the groundfish fleet were adopted in Amendment 16 to the 
Northeast Multispecies Fishery Management Plan (FMP).3 It is important to note that the 
amendment adopted rules for industry-funded at-sea and dockside monitoring programs, but was 
largely silent on the interaction (in terms of objectives) between those programs and the NEFOP 
observer program. What is clear is that the industry-funded component was meant to gather 
additional data to build upon the NEFOP coverage and to facilitate operation of the sector 
management program. The amendment stated only one main goal for the industry-funded 
monitoring program, and did not explicitly make a link between the goal and the monitoring 
requirements. However, by looking at some of the language in the document it is possible to 
construct some information on what the overall purpose of monitoring was intended to be. 
 
The clearest statement of the purpose of the monitoring program in Amendment 16 is this: 
 

“The primary goal of observers or at-sea monitors for sector monitoring is to 
verify area fished, catch, and discards by species, by gear type. This data will be 
reported to the sector managers and to the NMFS. Electronic monitoring may be 
used in place of actual observers or at-sea monitors if the technology is deemed 
sufficient for a specific trip based on gear type and area fished.”4 

 
However, based on other information in the document and the particular standards that it adopted 
for monitoring, there seem to be secondary goals or other purposes for which the program was 
intended. The requirements for sector operations plans included several references to both 
dockside and at-sea monitoring proposals that would provide adequate monitoring for ACE, as 
well as monitoring of sector regulations including landings and discards.5 It is not clear what, if 
any, other sector regulations were meant to be included in that category. For the stated primary 
goal, it is also not clear whether the information is meant to be used to ensure that sectors do not 
exceed their allocations, or whether there was meant to be scientific or other components to the 
program. 
 
Strategic Guidance for Setting Monitoring Goals in New England: 
 
The United Nations Food and Agriculture Organization (FAO), in its handbook “Guidelines for 
Developing an at-Sea Fishery Observer Programme”, states that, “Observer programmes are 
usually implemented in order to generate data for both fishery science and compliance purposes, 

                                                 
3 New England Fishery Management Council (NEFMC). 2009. Amendment 16 to the Northeast 
Multispecies Fishery Management Plan. New England Fishery Management Council, Newburyport, MA.  
 
4 Ibid., p. 109. 
 
5 “…A plan and analysis to show how the sector will avoid exceeding their allocated TACs (or target TACs 
if the allocation is in terms of DAS). This plan should include provisions for monitoring and enforcement 
of the sector regulations, including documentation of both landings and discards…detailed information 
about the sector’s independent third-party weighmaster system that is satisfactory to NMFS for monitoring 
landings and utilization of ACE… [and] detailed information about a monitoring program for discards.” 
Ibid., p. 100. 
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which in turn serve wider fisheries management objectives.”6 The handbook goes on to further 
delineate the two categories and concludes that a program must develop a balance between the 
two in accordance with management priorities and programmatic constraints. It also states that 
priority-setting and evaluation of constraints should ideally be performed when management 
plans are developed or updated, but that if no management priorities are available they can be 
assessed at the time of developing an observer program. 
 
In 2008, two researchers from the Archipelago organization in British Columbia authored a paper 
evaluating monitoring and reporting needs for sectors in New England.7 In the paper, they urged 
that, “The design of an effective and comprehensive monitoring program is guided by having a 
clear understanding of the objectives for the program.” Objectives were broken into categories 
based on whether they were objectives of managers or industry participants, and some were 
considered to be shared while others were distinct between the two groups. The objectives for 
managers included TAC management, quantifying total mortality, species and area management, 
timely information, improved stock assessment, and improved compliance. Industry’s monitoring 
objectives were listed as timely and accurate data, a level playing field, affordability, and 
economic benefits. 
 
Another study that was conducted by MRAG Americas in order to develop principles for 
development of monitoring programs8 found that goals should be established in similar categories 
to those described by the FAO and Archipelago studies. The reasons for establishing goals 
include science (conservation initiatives or stock assessment needs), management (assessing 
catch and landings), industry (community sustainability or value-added processing or marketing), 
and enforcement (enforcing regulations). In addition, they reason that goals for monitoring must 
be carefully crafted to ensure attainment of overall management goals, and that goal-setting must 
be adaptive and include regular evaluation and revision of the monitoring program through a 
formalized evaluation framework that is developed alongside the monitoring program itself. The 
MRAG paper goes on to identify several fisheries in Alaska and British Columbia that set goals 
for monitoring and illustrates how the monitoring program and evaluation were tailored to 
achieve those goals. 
 
Goal-Setting in Other Regions: 
 
In catch share fisheries around the world, comprehensive monitoring programs exist to meet the 
needs of science, management, compliance, and industry as outlined above. This paper will focus 
on three regions of Canada (Scotia-Fundy, Quebec, and Pacific) and the U.S. West Coast 
Groundfish Observer Program due to some general similarities with the New England groundfish 

                                                 
6 Davies, Sandy. 2003. Guidelines for Developing an at-Sea Fishery Observer Programme. Reynolds, Eric 
(ed.) FAO Fisheries Technical Paper 414. Available at 
http://www.fao.org/DOCREP/005/Y4390E/y4390e00.htm.  
 
7 McElderry, H. and B. Turris. 2008. Evaluation of Monitoring and Reporting Needs for Groundfish 
Sectors in New England. Available at: 
http://www.gmri.org/upload/files/GroundfishMonitoringNeedsFinalReportfinal.pdf. 
 
8 MRAG Americas. 2011. Guiding Principles for Development of Effective Monitoring Programs. 
Available at: http://blogs.edf.org/edfish/files/2011/05/MRAG-EDF-Guiding-Principles-for-Monitoring-
Programs-Final-Final.pdf 
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fishery. Some of these fisheries operate under ITQs and therefore may demand differing program 
objectives. 
 
The Canadian framework for fisheries monitoring9 differentiates between fishery monitoring and 
catch reporting, but considers them to be complementary processes that together provide a picture 
of how a fishery is operating. Fishery monitoring is defined as “observing and understanding the 
fishery and its dynamics… includ[ing] observation and examination of the catching and landing 
of fish and any related activities, such as counting of vessels and gear and sampling of any fish 
caught.” Catch reporting is defined as “providing information either verbally, in writing or 
electronically on the catch and other essential details related to the fishing activity (location, gear 
type, etc.).” The framework suggests that monitoring and catch reporting are not activities that are 
clearly defined to be conducted by monitors alone. 
 

“Monitoring is carried out by harvesters, First Nations and, increasingly, third party 
observers designated by DFO. Departmental staff including fishery officers, fishery 
guardians, fishery managers, biologists and scientists also conduct monitoring 
activities… Reporting is performed by harvesters or by fish buyers, off-loaders or 
contracted third party dockside monitors/observers… on behalf of harvesters.” 

 
This approach suggests that the activities normally associated with monitoring may be performed 
by parties other than traditional observers if it is more sensible logistically or economically. The 
delineation of duties for each party in a monitoring program needs to be considered carefully in 
order to ensure accuracy of data, elimination of redundancy, and cost reduction. Following the 
framework, each region in Canada is able to create its own monitoring program based on local 
conditions, priorities and capabilities. 
 
In the early years of the monitoring program in the eastern Canadian Scotia-Fundy region, an 
operations manual was developed that described the objectives and operations of the program.10 
These were relatively narrowly defined compared to some goals in other regions. The primary 
objectives were: 
 

1. To maintain an observer presence of between 50% and 100% on all foreign vessels 
within the coverage area; 

2. To maintain an observer presence of 10–15% on all domestic groundfish vessels greater 
than 30 m; 

3. To gather information on fish stocks and fishing techniques to improve the state of 
knowledge in the areas of stock assessment, setting of TAC's, population dynamics, gear 
behaviour, etc; 

4. To monitor and report on compliance with fisheries acts, regulations, and policies. 
5. To provide senior management with relevant information necessary in the formulation of 

sound fisheries policies and regulations; and 

                                                 
9 Fisheries and Oceans Canada Pacific Region Fisheries and Aquaculture Management. 2010. Strategic 
Framework for Fishery Monitoring and Catch Reporting in the Pacific Fisheries. Available at: 
http://www.pac.dfo-mpo.gc.ca/consultation/picfi-ipcip/docs/monrep-survdecl/stratfwk-cadre-strat-eng.pdf 
 
10 Van Helvoort, Gus. 1986. Observer Program Operations Manual. Department of Fisheries and Oceans. 
Halifax, Canada. FAO Fisheries Technical Paper 275. Available at: 
http://www.fao.org/DOCREP/003/S8480E/S8480E00.HTM.  
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6. To assist the fishing industry when and where possible and to acquaint it with the goals of 
the observer program. 

 
There were also two secondary objectives identified: 
 

7. Pollution control monitoring; and 
8. Protection of submerged telecommunication cables. 

 
While these objectives are clearly identified, it is unclear what led to the goals describing specific 
coverage levels. It is likely that objectives three through five led to the development of goals one 
and two. 
 
The Quebec region employs at-sea observers who are independent but accredited by the 
Department of Fisheries and Oceans. The program website describes its mandate, which is not 
necessarily equivalent to an objective but does define the purpose of the program. The mandate is 
defined as… “Allow[ing] for the collection of detailed, geographically co-ordinated information 
on the fishing effort, catches and discard at sea. This information, which would be difficult to 
collect through other programs, allows the DFO to meet its information needs” in the areas of 
conservation and protection, fisheries management, and science.11 
 
In contrast, the more recently developed Pacific Canadian monitoring system has very broad and 
explicitly stated goals. The primary goal is, “To have accessible, accurate, and timely fisheries 
information, such that there is sufficient information and public confidence for fisheries to be 
managed sustainably and to meet other reporting obligations and objectives.”12 A risk-based 
strategic framework has been developed for Pacific Canada in order to balance the biological, 
socioeconomic, management and other risks for Pacific fisheries and determine the highest 
priorities for monitoring. There is also a strategic approach to implementation outlined that puts 
the observer program into an effective overall monitoring system, including through the 
completion of a comprehensive information management system. Five main principles are 
identified to guide the application of the strategic framework: conservation and sustainable use, 
consistency and transparency, tailored requirements, shared accountability and access, and cost-
effectiveness. 
 
The West Coast Groundfish Observer Program’s (WCGOP) goal, as defined in the training 
manual for observers, is “to collect bycatch information that can be used to assess the total 
mortality of a variety of groundfish species.”13 This very specific goal has been also stated 

                                                 
11 http://www.qc.dfo-mpo.gc.ca/peches-fisheries/surveillance/observateur-observer-eng.asp. 
 
12 Fisheries and Oceans Canada Pacific Region Fisheries and Aquaculture Management. 2010. “Summary 
of the Strategic Framework for Fishery Monitoring and Catch Reporting in the Pacific Fisheries. Available 
at: http://www.pac.dfo-mpo.gc.ca/consultation/picfi-ipcip/docs/monrep-survdecl/summfwk-sommcad-
eng.pdf. 
 
13 (NWFSC) Northwest Fisheries Science Center. 2011. West Coast Groundfish Observer Manual April 
2011 Catch Shares Training Manual. West Coast Groundfish Observer Program. NWFSC,2725 Montlake 
Blvd. East, Seattle, Washington, 98112. p. 2-2. Available online at: 
http://www.nwfsc.noaa.gov/research/divisions/fram/observer/pdf/cs_manual_2011/Chapter%202%20WCG
OP%20April%20CS%202011.pdf. 
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slightly differently as “to improve total catch estimates by collecting information on the discarded 
catch (fish returned overboard at-sea) of west coast groundfish species.”14 
 
Together, these examples from other regions serve as examples of the types of goals that may be 
adopted in order to design a monitoring system that meets the most critical management 
objectives while keeping overall industry costs down. 
 
Summary: 
 
It is useful to keep in mind this overarching framework from the FAO guidelines in order to 
visualize how objectives fit into an overall monitoring program. 
 
 
Figure 1 – Structure for an at-sea fishery observer program 

15 
 
 
The authority for creating fisheries observer and monitoring programs come from the 
Magnuson Act, but aside from allowing monitoring for collecting necessary data its 
guidance is vague. In the current groundfish rules for New England, Amendment 16 
mentions the goal of verifying sector catch but some of the standards it adopts seem to 
imply other goals. Several guidance documents are available that describe different 
categories of goals. The FAO’s guidelines divides goals into those relating to science and 
compliance and the Archipelago report differentiates between managers’ and industry’s 
goals, while the MRAG report reiterates those categories and stresses the need for 
evaluation and adaptive planning. While all the reports outlined the need to identify goals 
and principles for monitoring in order to craft a closely-tailored, cost-effective, and useful 

                                                 
 
14 Bellman, M.A., A.W. Al-Humaidhi, J. Jannot, J. Majewski. 2011. Estimated discard and catch of 
groundfish species in the 2010 U.S. west coast fisheries. West Coast Groundfish Observer Program. 
National Marine Fisheries Service, NWFSC, 2725 Montlake Blvd E., Seattle, WA 98112. p. 6. Available 
online at: http://www.pcouncil.org/wp-content/uploads/E2c_NWFSC_ELECTRIC_NOV2011BB.pdf. 
 
15 Davies, S. 2003. 
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system, they also noted that goals may need to change based on changing data needs, and 
should be reviewed periodically. 
 
In other regions with mixed-stock fisheries that are managed by catch shares, different 
goals have been adopted that shape the structure of their monitoring systems. The 
Canadian framework for monitoring introduces the idea that monitoring and reporting 
information is necessary, as is the ability to gather it from different sources. In eastern 
Canada in the 1980’s, monitoring goals were narrowly defined, and the Quebec region 
gathers information on catch, effort, and discards in order to support conservation, 
fisheries management, and science activities. The goals in Pacific Canada are broad-
ranging but strategically closely tied to program implementation and periodic review, and 
in the West Coast groundfish fishery the goals are very specifically attached to estimating 
total mortality including discards.  
 
The following table summarizes some example goals for a comprehensive monitoring 
program that have been gleaned from the above literature as well as comments at the 
NEFMC sector workshop. The goals are separated based on whether they relate to 
science or management goals as suggested by the FAO paper. Some of the items in the 
table may be contradictory or partially or wholly redundant with other items, but all are 
provided as possibilities for consideration. Also included is a statement of whether the 
goals are being met or performed by NEFOP at this time and, in some cases, the current 
sector at-sea monitoring program (ASM). 
 
Table 1 – Sample goals for monitoring programs 

Category Goal 
Does NEFOP Do 

This? Notes 

Science Determine total catch and effort of 
target or regulated species 

YES  

Science Determine total catch and effort of 
non-target or non-regulated species 

YES  

Science Biological sampling YES (NO DNA 
w/ASM)

Spawning condition, fish size, 
disease rates, shell condition? 

Science Environmental parameters YES (LIMITED 
w/ASM)

 

Science Monitor for high-grading YES  
Science Determine condition of caught and 

released species 
YES  

Science Protected species monitoring or 
sampling 

YES (NO DNA 
w/ASM)

 

Science Determining gear effectiveness YES (LIMITED 
w/ASM)

 

Science Estimates of pollution levels NO  

Science Production estimation YES if all discards 
assumed dead; 
otherwise estimates of 
viability must be 
applied to discards

Must include caution not to 
introduce a deployment bias 

Science Determine discard rate YES  
Science Quantify total mortality including YES  
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discards 
Science Gather data to determine mortality 

rate 
NO for groundfish  
(YES for some species 
- mammals, turtles, 
birds, sharks, sturgeon, 
tuna)

Species of fish, condition 
identifiers, gear used, fishing 
depth, or length of fishing 
time 

Science Determine catch by area YES  
Science Obtain accurate catch and effort 

information 
YES From BSAI crab 

rationalization 
Science Describe fishing practices YES (LIMITED gear 

characteristics w/ASM)
From BSAI crab 
rationalization; Potential 
socioeconomic benefit 

Compliance Area and gear restrictions YES  
Compliance Illegal discarding YES  
Compliance Prohibited species YES  
Compliance Size limits YES  
Compliance Validate vessel logbooks NO  
Compliance Labeling of processed fish (?) NO  
Compliance Monitor overall ACL YES  
Compliance Monitor sector catch in order to 

prevent overage and coordinate 
ACE transfer 

YES  

Compliance Protection of non-biological 
resources 

NO I.e. shipwrecks, telecom 
cables in Canada 

Other Affordability YES (i.e. competitive 
pricing with cost-to-
value consideration)

 

Other Improved communication with 
fishermen 

YES  

Other Improve stock assessment inputs YES Coordination needed with 
NEFSC to 
determine how data can be 
improved 
for ready incorporation 

Other Promote fairness among industry 
participants  

YES  

Other Allow for improved business 
planning 

DON'T THINK SO  

Other Provide greater operation flexibility YES  
Other Remove need for certain 

management measures 
NO Rolling closures, trip limits, 

etc. 
Other Reduce management and/or 

biological uncertainty 
YES  

Other Improve asset value of allocations YES More clearly defined access 
and improved economic 
returns 

Other Develop timely entry of fishery data 
into searchable databases 

YES From BSAI crab 
rationalization 

Other Review monitoring program for 
effectiveness 

YES  

Other Have individual accountability NO From BSAI crab 
rationalization 

Other Transparency YES From Pacific Canada 
Other Consistency YES  
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Other Tailored requirements for different 
fleet components 

NO  

Other Shared accountability and/or access YES  
 
 
2012 Goals for New England Groundfish: 
 
On March 29 2012, the Groundfish Committee voted to adopt the following goals for a 
comprehensive monitoring program for New England groundfish (subject to approval by the full 
Council). 
 
Goal 1: Improve documentation of catch 
 
Objectives:  

 Determine total catch and effort, for each sector and common pool, of target or regulated 
species 

 Determine catch by area to ensure accurate catch accounting while maintaining as much 
flexibility as possible to enhance fleet viability (Council motion April 2012) 

 Achieve coverage level sufficient to minimize effects of potential monitoring bias while 
maintaining as much flexibility as possible to enhance fleet viability (Council motion 
April 2012) 

 
Goal 2: Reduce cost of monitoring 
 
Objectives: 

 Streamline data management and eliminate redundancy 
 Explore options for cost-sharing and deferment of cost to industry 
 Recognize opportunity costs of insufficient monitoring 

 
Goal 3: Incentivize reducing discards 
 
Objectives: 

 Determine discard rate by smallest possible strata while maintaining cost-effectiveness 
 Collect information by gear type to accurately calculate discard rates 

 
Goal 4: Provide additional data streams for stock assessments 
 
Objectives:  

 Reduce management and/or biological uncertainty 
 Perform biological sampling if it may be used to enhance accuracy of mortality or 

recruitment calculations 
 
Goal 5: Enhance safety of monitoring program 
 
Goal 6: Perform periodic review of monitoring program for effectiveness 
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Monitoring Program Standards  

Current Monitoring Requirements and Practices 
To be completed (including current cost information) 
 
Sectors are required to monitor members to ensure compliance with self-regulating measures 
designed to prevent a sector allocation overage. Sectors must fund a sector manager, who 
oversees reporting requirements, and develop and enact an at-sea monitoring program. The 
existing NMFS observer program will not be replaced by the industry funded program. It can be 
used to provide an estimate of costs as the goals of both programs are to verify areas fished and 
record catch and discards by species and gear type. Based on Groundfish Fishing Year 2010,  
the overall cost at-sea monitoring seaday cost is $917.95. The costs for an at-sea monitor can be 
separated into two components: at-sea and infrastructure. At-sea monitors are paid a sea day rate 
and an hourly rate when they’re on land or extended travel. They use an average of 12 hours per 
day for at sea time. The average at-sea monitor seaday wages and insurance and benefits (?) 
comprises the highest percentage of costs at 68.68% ($630.44). Travel and training are smaller 
components at 3.52% ($32.28) and 4.08% (37.46) respectively. Infrastructure and support costs 
account for the remainder. These include coordination of trip logistics, gear and equipment, 
communication and shipping, business fees and taxes. Sector contract labor including training and 
data processing costs $114.17 (12.44%). Support contracts for expert trainers, vessel training 
trips, freezers and facilities cost $37.88 (4.13%). Gear costs another $8.85 (0.96%). FSB FTE 
labor costs $50.86 (5.54%) and travel is $6.00 (0.65%).  
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The following information is currently gathered by the NEFOP observers and is incorporated into 
assessments for at least some groundfish stocks: 
 
For kept and discarded catch, the following data is collected (note that not all catch is sampled; 
sometimes it is only a subsample and then extrapolation imputes the results to all catch): 

 actual weights; 
 length frequencies; 
 age structures; 
 tissue and/or other samples (otoliths, scales, etc); and 
 kept and discarded catch. 

 
The data is used to establish: 

 length-weight relationships; 
 age-weight relationships (and maturity-at-age); 
 migration patterns; 
 food habits; 
 other information; and 
 catch and discards at age/length. 

 
The observers are also collecting: 

 some economic information; 
 gear information; 
 tow information such as wave height and time; and 
 information on protected species. 

Data Needs and Other Monitoring Outputs as Determined by 
Program Goals 
To be completed 
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Other Considerations  

Standards for Accuracy and Precision 
To be completed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Biological and Management Uncertainty Associated with Monitoring 
To be completed 
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Observer Bias  
To be completed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full Retention 
To be completed 
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Funding Mechanisms and Cost-Sharing 
 
Several different methods have been used or considered to generate funds for payment of 
monitoring programs in United States fisheries. Some of these methods, with considerations for 
each, are described below. There may be legal or policy barriers to implementing some of these 
cost-sharing models in the Northeast groundfish fishery, but all are listed for purposes of 
reference. 
 
Traditional Industry-Funded Model 
 
There are several ways in which the industry could pay directly for a monitoring program. These 
include through a monthly fee, an annual fee, or through fee-for-service (in which payment would 
be made on the basis of an observed sea day or given component of a sea day). Costs could also 
be distributed among sectors, and the sectors could be responsible for dividing and collecting fees 
in order to pay them. If fees are lumped rather than charged per sea day, the timing of payments 
may need to be considered, as certain times of the year may see less revenue generated in given 
segments of the fishery. 
 
Differentiation of costs 
 
The industry-funded model could also be implemented in such a way that industry is only 
responsible for payment of certain components of the cost of monitoring. One consideration could 
be to evaluate who is benefitting from what information, and allowing the beneficiary to pay for 
the information they are collecting. For example, sectors may use information about ACE 
accounting, while the government may use information about protected resources, compliance, or 
auditing. 
 
Some fisheries in the United States differentiate responsibility for costs between the industry and 
the government. In Alaska, for example, the rules for monitoring programs changed recently but 
under the previous program NMFS provided the costs associated with managing the program 
(operational oversight, certification training, definition of observer sampling duties and methods, 
debriefing of observers, and management of data). The vessel and plant owners paid for the entire 
cost of observers on a daily basis through contracts with private observer companies. This 
industry portion of the costs included travel, accommodations, and insurance for the observers.16 
 
The industry-funded model also does not have to apply to the entire fleet. Until this year, vessels 
under 60 ft. in length were exempt from payment for monitoring coverage in the Alaska fisheries. 
 
License fee Model 
 
Monitoring coverage could be paid for using a license fee model, in which a fee is collected at the 
beginning of the fishing year or when permits are transferred. The implementation date of the 
monitoring program could be delayed until the desired level of funding is achieved. 

 

                                                 
16 North Pacific Fishery Management Council, Letter to Eric Schwab. June 30, 2010. Available at: 
http://www.fakr.noaa.gov/npfmc/PDFdocuments/conservation_issues/Observer/ObserverFundingLtr610.pd
f.  
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Cost-recovery model 
 
This model, which is used in some fisheries including the Alaska sablefish and halibut IFQ 
fishery, allows funds to be recovered as a percentage of ex-vessel value (or poundage of fish 
caught). This type of cost recovery is authorized for LAPP fisheries in the Magnuson Stevens 
Act, and is capped at three percent of the vessel’s revenue. The fees can be collected in three 
ways: 

1. At the time of landing; 
2. At the point of sale; or 
3. At the end of the year. 

 
Lease/Credit Model 
 
Under this model, fishermen would be offered leases or credit up front to pay for the cost of 
monitoring. There are several ways in which they could then repay the loans, such as with a 
landing fee or a percentage of ex vessel value. The payments could be returned only when income 
is generated from the fishery, assuring that the cost of monitoring would not make fishing 
businesses unprofitable. 17 
 
While this model would be expensive to fund at its inception it may, at least in part, mitigate the 
issue of interannual uncertainty in the NMFS budget by allowing funds to be disbursed on a one-
time basis. There are several variations that could be considered, including having funds 
disbursed at once to cover a multi-year period, or using repayments in one fishing year to fund 
loans the following year. It would also enable a monitoring program to be implemented relatively 
quickly, even when stock levels are low and fishermen lack capital for financing such a program. 
 
Quota set-asides 
 
With a quota set-aside, part of the allowable catch in the fishery is reserved for the purpose of 
paying for monitoring. This is the approach used in the Northeast sea scallop fishery. This 
approach lacks utility if the value of the fish that are set aside is too low to pay for an effective 
monitoring program. 
 
A derivative of this concept would be the auctioning of the part of the ACL that is set aside for 
management uncertainty; this idea is fully explored in a previous PDT report. 
 
Public/private partnerships  
 
The Fisheries Conservation and Management Fund was created by the Magnuson Stevens Act so 
that donations may be gathered from government, industry participants, and private corporations: 
 

“The Secretary shall establish and maintain a fund, to be known as the “Fisheries 
Conservation and Management Fund”, which shall consist of amounts retained and 
deposited into the Fund… Amounts in the Fund shall be available to the Secretary of 
Commerce, without appropriation or fiscal year limitation, to disburse as described for… 
Improvement of monitoring and observer coverage through the expanded use of 

                                                 
17 Jain, Monica. 2011. Making Data Collection and Monitoring Financeable. Available at: 
http://www.fisheriesforum.org/sites/www.fisheriesforum.org/files/ECF%202011%20%28Jain%29%20-
Making%20data%20collection%20and%20monitoring%20financeable.pdf. 
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electronic monitoring devices and satellite tracking systems such as VMS on small 
vessels… Any amount generated through quota set-asides established by a Council under 
the Magnuson-Stevens Fishery Conservation and Management Act and designated by the 
Council for inclusion in the Fishery Conservation and Management Fund, may be 
deposited in the Fund… The Fishery Conservation and Management Fund may also 
receive funds from—  
(A) appropriations for the purposes of this section; and  
(B) states or other public sources or private or non-profit organizations for purposes of 
this section.” 

 
Agreements for sharing of costs can also be formed through other arrangements, such as 
commercial/value-chain partnerships.18 
 
Incentives for Payment 
 
Incentives such as eco-certifications or labeling can also be used to encourage fishermen to share 
the responsibility of cost by creating market value. In Alaska, participants in the groundfish 
fishery were willing to fund observer coverage to refute claims of ecosystem damage.19 

 

Monitoring Program Safety 
To be completed (including observer/crew interactions and other safety information) 

What Changes Are Needed to Meet Goals? 
To be completed 

Dockside Monitoring 
To be completed 

At-Sea Monitoring 
To be completed 

Electronic Monitoring 
To be completed 

Conclusions and Next Steps 
To be completed 

Appendices: Case Studies from Other Regions 
                                                 
18 Holliday, Mark. 2012. “Meeting Monitoring Priorities in U.S. Fisheries”. Available at: 
http://www.pcouncil.org/wp-content/uploads/I4b_SUP_NMFS_PPT_APR2012BB.pdf.  
 
19 MRAG Americas. 2011. Guiding Principles for Development of Effective Monitoring Programs. 
Available at: http://blogs.edf.org/edfish/files/2011/05/MRAG-EDF-Guiding-Principles-for-Monitoring-
Programs-Final-Final.pdf.  


